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I - VIII SEMESTER CURRICULUM AND SYLLABI 
 

 

                B.TECH (FT) MECHANICAL [Regulation 2020]    

SEMESTER I 

 
 

S.NO. 

COURSE 

CODE 

 

COURSE  TITLE 

 

L 

 

T 

 

P 

 

C 

THEORY 

1. 20147S11 Communicative English 4 0 0 4 

2. 20148S12 Engineering Mathematics - I 4 0 0 4 

3. 20149S13 Engineering Physics 3 0 0 3 

4. 20149S14 Engineering Chemistry 3 0 0 3 

5. 20154S15 
Engineering Graphics 

 
2 0     4 4 

6. 20150S16 Problem Solving andPython Programming 3 0 0 3 

PRACTICAL 

7. 20150L17 Problem Solving and Python Programming Laboratory 0 0 4 2 

8. 20149L18 Physics and ChemistryLaboratory 0 0 4 
 

2 

9. 201VEA19 Value Education - 

TOTAL 19 2    12 25 

 
 
 
 

SKILL DEVELOPMENT 
 
 
 
 
 
 
 
 
 
 

 

2
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SEMESTER II 

 

 
S.NO. 

COURSE 
CODE 

 
COURSE  TITLE 

 
   L 

 
      T 

 
     P 

 
C 

THEORY 

1. 20147S21 Technical English  4 0 0 4 

2. 20148S22 
Engineering Mathematics  II 

 
4 0 0 4 

3 20149S23C 
Material Science     

 
3 0 0 3 

4. 20149S24A 
Environmental Science And                  

Engineering 

 

3 0 0 3 

5. 20153S25D 

Basic Electrical, Electronics And  

Instrumentation Engineering  

 

3 0 0 3 

6. 20154S26D 
Engineering Mechanics  

 
3 2 0 4 

PRACTICAL   

7. 20154L27 
Engineering  Practices Lab 

. (All Branches) 

 
0 

 
0 

 
3 

 
2 

8. 20153L28D 
Basic Electrical, Electronics and 

Instrumentation Engineering Lab  

 
0 

 
0 

       
      3 

 
2 

9. 201ICA29 Fundamentals of Indian constitution and Economy  

- 

TOTAL 20 2  6 25 

 

 

 

 
 SKILL DEVELOPMENT 

3
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                                               SEMESTER III 

 

 

S.NO. 
COURSE 

CODE 

 

COURSE  TITLE 

 

L 

 

T 

 

P 

 

C 

THEORY 

1. 20148S31C 
Transforms and Partial 

       Differential Equations 
4 0 0 4 

2. 20154C32 Engineering      Thermodynamics 3 2 0 4 

3. 20154C33 
Fluid Mechanics and Machinery 

 

 

 

 

4 0 0 4 

4. 20154C34 Production Technology - I 3 0 0 3 

5. 20154S35  Electrical Drives and Controls 3 0 0 3 

PRACTICAL 

6. 20154L36 
Production Technology 

Laboratory - I 
0 0 3 2 

7. 20154L37 
Computer Aided Machine 

Drawing 
0 0 3 2 

8. 20154L38 
Electrical Engineering 

Laboratory 
0 0 3 2 

9. 20154L39  
Interpersonal  Skills  /  Listening  

& Speaking 
0 0 2 1 

TOTAL 17 2 11 25 

 
SKILL DEVELOPMENT 

  

4
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SEMESTER IV 
 

 

S.NO. 

COURSE 

CODE 

 

COURSE  TITLE 

 

L 

 

T 

 

P 

 

C 

THEORY 

1. 20148S41D Statistics and  Numerical Methods 4 0 0 4 

2. 20154C42 Theory of Machines-I 3 0 0 3 

3. 20154C43 Production Technology – II 
 

3 

 

0 

 

0 

 

3 

4. 20154C44 Engineering Metallurgy 
 

3 

 

0 

 

0 

 

3 

5. 20154C45 
Strength of Materials for 

Mechanical Engineers 
3 0 0 3 

6. 20154C46 Thermal Engineering- I 3 0 0 3 

Practical 
 

 

7. 20154L47 Production Technology Laboratory - II 0 0 3 2 

8. 20154L48 
Strength of Materials and Fluid Mechanics 

and Machinery Laboratory 
0 0 3 2 

9. 20154L49 Advanced Reading and Writing 0 0 2 1 

 

TOTAL 19 0 8 24 

 

 

EMPLOYABILITY 

 

 

ENTREPRENUEURSHIP 

 

 
SKILL DEVELOPMENT

5
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SEMESTER V 
 

 
S.NO. 

COURSE 

CODE 

 
COURSE  TITLE 

 
L 

 
T 

 
P 

 
C 

                                                         THEORY 

1. 20154C51 Thermal Engineering- II 3 0 0 3 

2. 20154C52 Design of Machine Elements 3 0 0 3 

3. 20154C53 Metrology and Measurements 3 0 0 3 

4. 201_ _OE54_ Open Elective I 3 0 0 3 

5. 20154C55 Theory of Machines-II 3 2 0 4 

PRACTICAL 

6. 20154L56 

 

 

 

 

 

 

 

 

Theory of Machines Laboratory 0 0 3 2 

7. 20154L57 Thermal Engineering Laboratory 0 0 3 2 

8. 20154L58 
Metrology and Measurements       

Laboratory 
0 0 3 2 

TOTAL 16 6 9 22 

 
EMPLOYABILITY 

 

 

ENTREPRENUEURSHIP 

 

 
SKILL DEVELOPMENT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6
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SEMESTER VI 
 

 
S.NO. 

COURSE 
CODE 

 
COURSE  TITLE 

 
L 

 
T 

 
P 

 
C 

THEORY 

1. 20154C61   Design of Transmission Systems 3 0 0 3 

2. 20154C62 
Computer Aided Design And      

Manufacturing 
3 0 0 3 

3. 20154C63 Heat and Mass Transfer 3 2 0 4 

4. 20154C64 Finite Element Analysis 3 0 0 3 

5. 20154C65 Hydraulics And Pneumatics 3 0 0 3 

6. 20154E66_ Elective - I 3 0 0 3 

PRACTICAL 

7. 20154L67 CAD / CAM Laboratory 0 0 3 2 

8. 20154L68 Design and Fabrication Project 0 0 3 2 

9. 20154L69 Professional Communication 0 0 2 1 

TOTAL 18 2 8 24 

 
 

EMPLOYABILITY 

 

 

ENTREPRENUEURSHIP 

 

 
SKILL DEVELOPMENT ENT 

7
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SEMESTER VII 
 

 
S.NO. 

COURSE 

CODE 

 
COURSE  TITLE 

 
   L 

 
T 

 
P 

 
C 

THEORY 

1. 20154C71 Power Plant Engineering 
 
3 

 
0 

 
0 3 

2. 20154C72 
Process Planning and Cost 

Estimation 
3 0 0 3 

3. 20154C73 Mechatronics 3 0 0 3 

4. 201_ _ OE74_ Open ElectiveII 3 0 0 3 

5. 20154E75_ Elective II 3 0 0 3 

6. 20154E76_ Elective III 3 0 0 3 

PRACTICAL 

7. 20154L77 
Simulation and Analysis  

Laboratory 
0 0 3 2 

8. 20154L78 Mechatronics Laboratory 0 0 3 2 

9. 20154L79 Technical Seminar 0 0 2 1 

TOTAL 20 2   8 23 

 
 

EMPLOYABILITY 

 

ENTREPRENUEURSHIP 

 

 
SKILL DEVELOPMENT 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8
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SEMESTER VIII 
 

 
S.No. 

COURSE 
CODE 

 
COURSE  TITLE 

 
L 

 
T 

 
P 

 
C 

THEORY 

1. 20154S81 Principles of Management 3 0 0 3  

2. 20154E82_ Elective– IV 3 0 0 3 

PRACTICAL 

3. 20154P83 Project Work 0 0 20 10 

TOTAL 6 0 20 13 

 
 
 

ENTREPRENUEURSHIP  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9
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.ELECTIVE – I ( VI SEMESTER) 

  
 
S.NO. 

COURSE 

CODE 

 
COURSE TITLE 

 
L 

 
T 

 
P 

 
C 

1. 20154E66A Automobile Engineering 3 0 0 3 

 
2. 20154E66B 

Artificial and Neural Network 
3 0 0 3 

 
3. 20154E66C 

Refrigeration and Air Conditioning 
3 0 0 3 

4. 20154E66D 
Machine Tool Design  

3 0 0 3 

5 2015E66E 
Plant Layout and Material handling 

3 0 0 3 

 

EMPLOYABILITY 

 

 

 

ELECTIVE – II ( VII SEMESTER) 

  

 
 

COURSE CODE COURSE TITLE L T P C 

 
1. 20154E75A 

Computational Fluid Dynamics 
3 0 0 3 

2. 
20154E75B 

Jet propulsion and Rocket Engine 
3 0 0 3 

3. 
20154E75C 

Mechanical Vibration 
3 0 0 3 

4. 
20154E75D Total Quality Management 3 0 0 3 

5 
20154E75E Solar Energy Technology 3 0 0 3 

 

 

EMPLOYABILITY 

 

 

 

 

ENTREPRENUEURSHIP  

 

 

10
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ELECTIVE – III  ( VII SEMESTER) 

 

SI. No COURSE CODE COURSE TITLE L T P C 

 
1. 20154E76A Robotics 3 0 0 3 

2. 
20154E76B 

Industrial Management 
3 0 0 3 

3. 
20154E76C 

Production and Operation Management 
3 0 0 3 

4. 
20154E76D 

Tribology  
3 0 0 3 

5. 
20154E75E 

Maintenance and Safety Engineering 
3 0 0 3 

 

 

EMPLOYABILITY 

 

ENTREPRENUEURSHIP  

 

 

ELECTIVE – IV (VIII SEMESTER) 

  

SI. No 
COURSE 

CODE 
COURSE TITLE L T P C 

 
1. 20154E82A Production Planning and Control 3 0 0 3 

2. 
20154E82B 

Electric and Hybrid Vehicle 
3 0 0 3 

3. 
20154E82C 

Disaster Management 
3 0 0 3 

4. 
20154E82D 

Nano Technology 
3 0 0 3 

5. 
20154E82E 

IC Engine and Gas Turbines 
3 0 0 3 

 

EMPLOYABILITY 

 

 

ENTREPRENUEURSHIP 

 

 
SKILL DEVELOPMENT 

11
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OPEN ELECTIVE– I 

 

Sl. 

No 
DEPT 

COURSE 

CODE 
COURSE TITLE L T P C 

1.  

CSE 

20150OE54A 
Data Base management 

systems 
3 0 0 3 

2.  
20150OE54B 

 
Cloud computing 3 0 0 3 

3.  

ECE 

20152OE54A 
Basics Of Bio Medical 

Instrumentation 
3 0 0 3 

4.  
20152OE54B 

 
Sensors And Transducers 3 0 0 3 

5.  

EEE 

20153OE54A 

 
Industrial Nano Technology 3 0 0 3 

6.  20153OE54B 
Energy Conservation and 

Management 
3 0 0 3 

7.  

CIVIL 

20155OE54A 
Air Pollution And Control 

Engineering 
3 0 0 3 

8.  20155OE54B 
Geographic Information 

Systems 
3 0 0 3 

 

OPEN ELECTIVE– II 

 

Sl. 

No 
DEPT 

COURSE 

CODE 
COURSE TITLE L T P C 

1.  

CSE 
20150OE74A 

Introduction to C 

programming 
3 0 0 3 

2.  
20150OE74B 

Data structures and 

algorithms 
3 0 0 3 

3.  
ECE 

20152OE74A Robotics 3 0 0 3 

4.  20150OE74B Electronic devices   3 0 0 3 

5.  

EEE 

20153OE74A Basic circuit theory 3 0 0 3 

6.  20153OE74B 
Introduction to renewable 

energy systems                   
3 0 0 3 

7.  
CIVIL 

20155OE74A Green building design 3 0 0 3 

8.  20155OE74B Waste water treatment 3 0 0 3 

 

 

EMPLOYABILITY 

 

ENTREPRENUEURSHIP 

 

 

SKILL DEVELOPMENT 

12
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201VEA19    VALUE EDUCATION                                           L T P C 

                                                                                                                                   0 0 0 1 

 

UNIT – I  

Concept of Human Values, Value Education Towards Personal 

Development 

Aim of education and value education; Evolution of value oriented education; Concept of Human values; types 

of values; Components of value education. 

Personal Development : 

Self analysis and introspection; sensitization towards gender equality, physically challenged, intellectually 

challenged. Respect to - age, experience, maturity, family members, neighbours, co-workers. 

Character Formation Towards Positive Personality:  

Truthfulness, Constructivity, Sacrifice, Sincerity, Self Control, Altruism, Tolerance, Scientific Vision.  

 

UNIT – II 

 Value Education Towards National and Global Development National and International Values: 

 

Constitutional or national values - Democracy, socialism, secularism, equality, justice, liberty, freedom and 

fraternity. 

 

Social Values - Pity and probity, self control, universal brotherhood. 

Professional Values - Knowledge thirst, sincerity in profession, regularity, punctuality and faith. 

Religious Values - Tolerance, wisdom, character. 

Aesthetic values - Love and appreciation of literature and fine arts and respect for the same. 

National Integration and international understanding. 

 

UNIT – III  Impact of Global Development on Ethics and Values 

Conflict of cross-cultural influences, mass media, cross-border education, materialistic values, professional 

challenges and compromise. 

 

Modern Challenges of Adolescent Emotions and behavior; Sex and spirituality: Comparision and competition; 

positive and negative thoughts. 

 

Adolescent Emotions, arrogance, anger, sexual instability, selfishness, defiance. 

 

UNIT - IV  Theraupatic Measures 

 

Control of the mind through 

a. Simplified physical exercise 

b. Meditation – Objectives, types, effect on body, mind and soul 

c. Yoga – Objectives, Types, Asanas 

 

 

 

13
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d. Activities: 

(i) Moralisation of Desires 

(ii) Neutralisation of Anger 

(iii)Eradication of Worries 

(iv) Benefits of Blessings 

 

UNIT; V  Human Rights 

 

1. Concept of Human Rights – Indian and International Perspectives 

a. Evolution of Human Rights 

b. Definitions under Indian and International documents 

 

2. Broad classification of Human Rights and Relevant Constitutional Provisions. 

a. Right to Life, Liberty and Dignity 

b. Right to Equality 

c. Right against Exploitation 

d. Cultural and Educational Rights 

e. Economic Rights 

f. Political Rights 

g. Social Rights 

 

3. Human Rights of Women and Children 

    a. Social Practice and Constitutional Safeguards 

(i) Female Foeticide and Infanticide 

(ii) Physical assault and harassment 

(iii) Domestic violence 

(iv) Conditions of Working Women 

 

4. Institutions for Implementation 

a. Human Rights Commission 

b. Judiciary 

 

5. Violations and Redressel 

a. Violation by State 

b. Violation by Individuals 

c. Nuclear Weapons and terrorism 

d. Safeguards. 

  

14
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201ICA29           FUNDAMENTALS OF INDIAN CONSTITUTION AND ECONOMY      L P T C 

                                                                                                                                  1 0 0 1       

 

UNIT-I: THE MAKING OF INDIAN CONSTITUTION  
 

  The Constituent Assembly: Organization- Character- Work-Salient feature of the constitution- Writtern and 

detailed constitution- Socialism- Secularism- Democracy and Republic. 

 

UNIT-II: FUNDAMENTAL RIGHTS AND FUNDAMENTAL DUTIES OF THE CITIZENS 

 

Right of equality- Right of freedom-Right against exploitation-Right to freedom of religion- Cultural and 

Educational rights-Right to constitutional remedies- Fundamental duties. 

 

UNIT-III: DIRECTIVE PRINCIPLES OF STATE POLICY 

 

  Socialistic principles- Gandhian principles- Liberal and general principles-Differences between Fundamental 

Rights and Directive principles 

 

UNIT-IV: THE UNION EXECUTIVE, UNION PARLIAMENT AND SUPREME COURT 

 

Powers and Positions of the president- Qualification-Method of election of president and Vice President- Prime 

minister- Rajya sabha- Lok sabha- The Supreme Court- High Court- Functions and Positions of Supreme Court 

and High Court. 

 

 

UNIT V: STATE COUNCIL- ELECTION SYSTEM AND PARLIMENTARY DEMOCRACY IN INDIA 

 

 State Council of Ministers- Chief Minister- Election Systems in India- Main Features-Election Commission –

Features of Indian Democracy. 

 

REFERENCES: 

 

1. Palekar. S.A., Indian constitution government and politics, ABD  

Publications ,   India 

2.Aiyer, Alladi Krishnaswami, Constitution and Fundamental rights 1955 

3. Markandan. K.C., Directive Principles in the Indian Constitution 1966. 

4. Kashyap, Subash C., Our Parliament , National Book Trust , New Delhi 1989.  
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20154L39 

 
INTERPERSONAL SKILLS/LISTENING & 
SPEAKING 

L T P C 

  0 0 2 1 

 
OBJECTIVES: The Course will enable learners to: 
• Equip students with the English language skills required for the successful undertaking of 

academic studies with primary emphasis on academic speaking and listening skills. 

• Provide guidance and practice in basic general and classroom conversation and to engage in 

specific academic speaking activities. 

• improve general and academic listening skills 
• Make effective presentations. 
 

UNIT I 

Listening as a key skill- its importance- speaking - give personal information - ask for personal 

information - express ability - enquire about ability - ask for clarification Improving pronunciation - 

pronunciation basics taking lecture notes - preparing to listen to a lecture - articulate a complete idea 

as opposed to producing fragmented utterances. 

UNIT II 

Listen to a process information- give information, as part of a simple explanation - conversation 

starters: small talk - stressing syllables and speaking clearly - intonation patterns - compare and 

contrast information and ideas from multiple sources- converse with reasonable accuracy over a wide 

range of everyday topics. 

UNIT III 

Lexical chunking for accuracy and fluency- factors influence fluency, deliver a five-minute informal  

talk - greet - respond to greetings - describe health and symptoms - invite and offer - accept - decline 

- take leave - listen for and follow the gist- listen for detail 

UNIT IV 

Being an active listener: giving verbal and non-verbal feedback - participating in a group discussion - 
summarizing academic readings and lectures conversational speech listening to and participating in 
conversations - persuade. 

 
UNIT V 

Formal and informal talk - listen to follow and respond to explanations, directions and instructions in 

academic and business contexts - strategies for presentations and interactive communication - 

group/pair presentations - negotiate disagreement in group work. 

 TOTAL : 30 PERIODS 

OUTCOMES: At the end of the course Learners will be able to: 

• Listen and respond appropriately. 
• Participate in group discussions 
• Make effective presentations 
• Participate confidently and appropriately in conversations both formal and informal 

TEXT BOOKS: 
1. Brooks,Margret. Skills for Success. Listening and Speaking. Level 4 Oxford University Press, 

Oxford: 2011. 
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2. Richards,C. Jack. & David Bholke. Speak Now Level 3. Oxford University Press, 

Oxford: 2010 

REFERENCES 

1. Bhatnagar, Nitin and MamtaBhatnagar. Communicative English for Engineers and 
Professionals. Pearson: New Delhi, 2010. 

2. Hughes, Glyn and Josephine Moate. Practical English Classroom. Oxford University Press: 
Oxford, 2014. 

3. Ladousse, Gillian Porter. Role Play. Oxford University Press: Oxford, 2014  
4. Richards C. Jack. Person to Person (Starter). Oxford University Press: Oxford, 2006. 
5. Vargo, Mari. Speak Now Level 4. Oxford University Press: Oxford, 

2013. 
  

1. ” Tata McGraw-Hill Publishers, 2007 
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20154L47 PRODUCTION  TECHNOLOGY LABORATORY – II L T P C 

  0 0 3 2 

 

 

OBJECTIVE: 

 To Study and acquire knowledge on various basic  machining  operations  in  special  purpose 
machines and its applications in real life manufacture of components in the industry 

 

LIST OF EXPERIMENTS: 
1. Contour milling using vertical milling machine 
2. Spur gear cutting in milling machine 
3.  
4. Helical Gear Cutting in milling machine 
5. Gear generation in hobbing machine 
6. Gear generation in gear shaping machine 
7. Plain Surface grinding 
8. Cylindrical grinding 
9. Tool angle grinding with tool and Cutter Grinder 
10. Measurement of cutting forces in Milling / Turning Process 
11. CNC Part Programming 

OUTCOMES: 
Upon the completion of this course the students will be able to 
CO1 use different machine tools to manufacturing gears 
CO2 Ability to use different machine tools to manufacturing gears. 
CO3 Ability to use different machine tools for finishing operations 
CO4 Ability to manufacture tools using cutter grinder 
CO5 Develop CNC part programming 

TOTAL: 45 

PERIODS LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS 
S.No. NAME OF THE EQUIPMENT Qty. 

1 Turret and Capstan Lathes 1 No each 
2 Horizontal Milling Machine 2 No 
3 Vertical Milling Machine 1 No 
4 Surface Grinding Machine 1 No. 
5 Cylinderical Grinding Machine 1 No. 
6 Radial Drilling Machine 1 No. 
7 lathe Tool Dynamometer 1 No 
8 Milling Tool Dynamometer 1 No 
9 Gear Hobbing Machine 1 No 
10 Tool Makers Microscope 1 No 
11 CNC Lathe 1 No 
12 CNC Milling machine 1 No 
13 Gear Shaping machine 1 No 
14 Centerless grinding machine 1 No 
15 Tool and cutter grinder 1 No 
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20154L48 STRENGTH OF MATERIALS AND FLUID 

MECHANICS AND MACHINERY LABORATORY 

L 

0 

T 

0 

P 

3 

C 

2 

 

OBJECTIVES: 

 To study the mechanical properties of materials when subjected to different  types  of  loading. 

 To verify the principles studied in Fluid  Mechanics  theory by performing  experiments  in  

lab. 

STRENGTH OF MATERIALS 23 

LIST OF EXPERIMENTS 
1. Tension test on a mild steel rod 
2. Double shear test on Mild steel and Aluminium rods 
3. Torsion test on mild steel rod 
4. Impact test on metal specimen 
5. Hardness test on metals - Brinnell and Rockwell Hardness Number 
6. Deflection test on beams 
7. Compression test on helical springs 
8. Strain Measurement using Rosette strain gauge 
9. Effect of hardening- Improvement in hardness and impact resistance of steels. 
10. Tempering- Improvement Mechanical properties Comparison 

(i) Unhardened specimen 
(ii) Quenched Specimen and 
(iii) Quenched and tempered specimen. 

11. Microscopic Examination of 
(i) Hardened samples and 

(ii) Hardened and tempered samples. 
OUTCOME: 

 Ability to perform Tension, Torsion, Hardness, Compression, and Deformation test on Solid 

materials. 
LIST OF EQUIPMENT FOR BATCH OF 30 STUDENTS 

 
S.No. NAME OF THE EQUIPMENT Qty. 

1 Universal Tensile Testing machine with double 1 shear attachment – 
40 Ton Capacity 

1 

2 Torsion Testing Machine (60 NM Capacity) 1 
3 Impact Testing Machine (300 J Capacity) 1 
4 Brinell Hardness Testing Machine 1 
5 Rockwell Hardness Testing Machine 1 
6 Spring Testing Machine for tensile and compressive loads (2500 N) 1 
7 Metallurgical Microscopes 3 
8 Muffle Furnace (800 C) 1 

 

FLUID MECHANICS AND MACHINES LABORATORY 22 

LIST OF EXPERIMENTS 
1. Determination of the Coefficient of discharge of given Orifice meter. 
2. Determination of the Coefficient of discharge of given Venturi meter. 
3. Calculation of the rate of flow using Rota meter. 
4. Determination of friction factor for a given set of pipes. 
5. Conducting experiments and drawing the characteristic curves of centrifugal pump/ 

submergible pump 
6. Conducting experiments and drawing the characteristic curves of reciprocating pump. 

19



25 

 

7. Conducting experiments and drawing the characteristic curves of Gear pump. 
8. Conducting experiments and drawing the characteristic curves of Pelton wheel. 
9. Conducting experiments and drawing the characteristics curves of Francis turbine. 
10. Conducting experiments and drawing the characteristic curves of Kaplan turbine. 

TOTAL: 45 PERIODS 

OUTCOMES: 

Upon completion of this course, the students will be able to: 

 Perform Tension, Torsion, Hardness, Compression, and Deformation test on Solid materials. 
 Use the measurement equipments for flow measurement. 

 Perform test on different fluid machinery. 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS 
S. NO. NAME OF THE EQUIPMENT Qty. 

1 Orifice meter setup 1 

2 Venturi meter setup 1 

3 Rotameter setup 1 

4 Pipe Flow analysis setup 1 

5 Centrifugal pump/submergible pump setup 1 

6 Reciprocating pump setup 1 

7 Gear pump setup 1 
8 Pelton wheel setup 1 
9 Francis turbine setup 1 

10 Kaplan turbine setup 1 
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20154L 49 ADVANCED READING AND WRITING L T P C 

   0 0 2 1 

OBJECTIVES: 
• Strengthen the reading skills of students of engineering. 
• Enhance their writing skills with specific reference to technical writing. 
• Develop students’ critical thinking skills. 
• Provide more opportunities to develop their project and proposal writing skills. 

UNIT I 

Reading - Strategies for effective reading-Use glosses and footnotes to aid reading comprehension- 

Read and recognize different text types-Predicting content using photos and title Writing-Plan before 

writing- Develop a paragraph: topic sentence, supporting sentences, concluding sentence –Write a 

descriptive paragraph 

UNIT II 

Reading-Read for details-Use of graphic organizers to review and aid comprehension Writing-State 

reasons and examples to support ideas in writing- Write a paragraph with reasons and examples- Write 

an opinion paragraph 

UNIT III 

Reading- Understanding pronoun reference and use of connectors in a passage- speed reading 

techniques-Writing- Elements of a good essay-Types of essays- descriptive-narrative- issue-based- 

argumentative-analytical. 

UNIT IV 

Reading- Genre and Organization of Ideas- Writing- Email writing- resumes – Job application- project 

writing-writing convincing proposals. 

UNIT V 

Reading- Critical reading and thinking- understanding how the text positions the reader- identify 
Writing- Statement of Purpose- letter of recommendation- Vision statement 

  TOTAL: 30  PERIODS 

OUTCOMES: At the end of the course Learners will be able to: 

• Write different types of essays. 
• Write winning job applications. 
• Read and evaluate texts critically. 
• Display critical thinking in various professional contexts. 

TEXT BOOKS: 
1. Debra Daise, CharlNorloff, and Paul Carne Reading and Writing (Level 4) Oxford University 

Press: Oxford, 2011 
2. Gramer F. Margot and Colin S. Ward Reading and Writing (Level 3) Oxford University Press: 

Oxford, 2011 
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REFERENCES 
1. Davis, Jason and Rhonda LIss.Effective Academic Writing (Level 3) Oxford University Press: 

Oxford, 2006 
2. E. Suresh Kumar and et al. Enriching Speaking and Writing Skills. Second Edition. Orient Black 

swan: Hyderabad, 2012 
3. Withrow, Jeans and et al. Inspired to Write. Readings and Tasks to develop writing skills. 

Cambridge University Press: Cambridge, 2004 
4. Goatly, Andrew. Critical Reading and Writing. Routledge: United States of America, 2000 
5. Petelin, Roslyn and Marsh Durham. The Professional Writing Guide: Knowing Well and 

Knowing Why. Business & Professional Publishing: Australia, 2004 
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20154C52 DESIGN OF MACHINE ELEMENTS L T P C 

  3 2 0 4 

     

 

OBJECTIVES 
 To familiarize the various steps involved in the Design Process 
 To understand the principles involved in evaluating the shape and dimensions of a component  to 

satisfy functional and strength requirements. 
 To learn to use standard practices and standard data 
 To learn to use catalogues and standard machine components 
 (Use of P S G Design Data Book is permitted) 

 

UNIT I STEADY STRESSES AND VARIABLE STRESSES IN MACHINE MEMBERS  

             9+6 

Introduction to the design process - factors influencing machine design, selection of materials  based 

on mechanical properties - Preferred numbers, fits and tolerances – Direct, Bending and torsional 

stress equations – Impact and shock loading – calculation of principle stresses for various load 

combinations, eccentric loading – curved beams – crane hook and  ‘C’  frame-  Factor  of safety - 

theories of failure – Design based on strength and stiffness – stress concentration  –  Design for 

variable loading. 

UNIT II SHAFTS AND COUPLINGS 9+6 
Design of solid and hollow shafts based on strength, rigidity and critical speed – Keys, keyways 
and splines - Rigid and flexible couplings. 

UNIT III TEMPORARY AND PERMANENT JOINTS 9+6 
Threaded fastners - Bolted joints including eccentric loading, Knuckle joints,  Cotter  joints  – 
Welded joints, riveted joints for structures - theory of bonded joints. 

UNIT IV ENERGY STORING ELEMENTS AND ENGINE COMPONENTS 9+6 

Various types of springs, optimization of  helical  springs  -  rubber  springs  -  Flywheels  

considering stresses in rims and arms for engines and punching machines- Connecting Rods and 

crank shafts. 

UNIT V BEARINGS 9+6 
Sliding contact and rolling contact bearings - Hydrodynamic journal bearings,  Sommerfeld  
Number, Raimondi and Boyd graphs, -- Selection of Rolling Contact bearings. 

TOTAL: 45+30= 75 PERIODS 

OUTCOMES: 
Upon the completion of this course the students will be able to 
CO1 Explain the influence of steady and variable stresses in machine component design. 
CO2 Apply the concepts of design to shafts, keys and couplings. 

CO3 

CO4 

Apply the concepts of design to temporary and permanent joints. 
Apply the concepts of design to energy absorbing members, connecting rod and crank 
shaft. 

CO5 Apply the concepts of design to bearings. 

 
TEXT BOOKS: 
1. Bhandari V, “Design of Machine Elements”, 4

th
 Edition, Tata McGraw-Hill Book Co, 2016. 

2. Joseph Shigley, Charles Mischke, Richard Budynas and Keith Nisbett “Mechanical 
Engineering Design”, 9th Edition, Tata McGraw-Hill, 2011. 

23



29 

 

2. – An Integral Approach", 1st 

Robert C. Juvinall and Kurt M 

 

REFERENCES: 

1.  Alfred Hall,  Halowenko, A and Laughlin, H., “Machine Design”, Tata McGraw-Hill 

BookCo.(Schaum’s Outline), 2010 
Ansel Ugural, “Mechanical Design 
Co, 2003. 

 

Edition, Tata McGraw-Hill Book 

3. P.C. Gope, “Machine Design – Fundamental and Application”, PHI learning private ltd, New 
Delhi, 2012. 

4. R.B. Patel, “Design of Machine Elements”, MacMillan Publishers India P Ltd., Tech-Max 

5. 
Educational resources, 2011. 

. Marshek, “Fundamentals of Machine Design”, 4th 
2005 

 

Edition, Wiley, 

6. Sundararajamoorthy T. V. Shanmugam .N, “Machine Design”, Anuradha Publications, 

Chennai, 2015. 

 

 

 

 

 
20154C53 METROLOGY AND MEASUREMENTS L T P C 

  4 0 0 4 

 

OBJECTIVES: 
 To provide knowledge on various Metrological equipments available to measure the dimension 

of the components. 
 To provide knowledge on the correct procedure to be adopted to measure  the dimension of  the 

components. 

UNIT I BASICS OF METROLOGY 12 

Introduction to Metrology – Need – Elements – Work piece, Instruments – Persons – Environment – 

their effect on Precision and Accuracy – Errors – Errors in Measurements – Types – Control – Types 

of standards. 

UNIT II LINEAR AND ANGULAR MEASUREMENTS 12 

Linear Measuring Instruments – Evolution – Types – Classification – Limit gauges – gauge design – 

terminology – procedure – concepts of interchange ability and selective assembly – Angular 

measuring instruments – Types – Bevel protractor clinometers angle gauges, spirit levels sine bar – 

Angle alignment telescope – Autocollimator – Applications. 
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UNIT III ADVANCES IN METROLOGY 12 

Basic concept of lasers Advantages of lasers – laser Interferometers – types – DC and AC Lasers 

interferometer – Applications – Straightness – Alignment.  Basic concept of CMM – Types of 

CMM 

– Constructional features  –  Probes  –  Accessories  –  Software  –  Applications  –  Basic  concepts 

of Machine Vision System – Element – Applications. 

UNIT IV FORM MEASUREMENT 12 

Principles and Methods of straightness – Flatness measurement – Thread measurement, gear 

measurement, surface finish measurement, Roundness measurement – Applications. 

UNIT V MEASUREMENT OF POWER, FLOW AND TEMPERATURE 12 

Force, torque, power - mechanical , Pneumatic, Hydraulic and Electrical type. Flow measurement: 

Venturimeter, Orifice meter, rotameter, pitot tube – Temperature: bimetallic strip, thermocouples, 

electrical resistance thermometer – Reliability and Calibration – Readability and Reliability. 
TOTAL : 60 PERIODS 

OUTCOMES: 
Upon the completion of this course the students will be able to 
CO1 Describe the concepts of measurements to apply in various metrological instruments 
CO2 Outline the principles of linear and angular measurement tools used for industrial 

Applications 
CO3 Explain the procedure for conducting computer aided inspection 
CO4 Demonstrate the techniques of form measurement used for industrial components 
CO5 Discuss various measuring techniques of mechanical properties in industrial 

applications 

 
TEXT BOOKS: 
1. Gupta. I.C., “Engineering Metrology”, Dhanpatrai Publications, 2005. 
2. Jain R.K. “Engineering Metrology”, Khanna Publishers, 2009. 

 
REFERENCES: 
1. Alan S. Morris, “The essence of Measurement”, Prentice Hall of India 1996. 
2. Beckwith, Marangoni, Lienhard, “Mechanical Measurements”, Pearson Education , 2014. 
3. Charles   Reginald   Shotbolt,   “Metrology   for  Engineers”,   5

th 
edition, Cengage Learning 

EMEA,1990. 
4. Donald Peckman, “Industrial Instrumentation”, Wiley Eastern, 2004. 
5. Raghavendra ,Krishnamurthy “Engineering Metrology & Measurements”, Oxford Univ. Press, 

2013. 
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20154L57 THERMAL ENGINEERING LABORATORY L T P C 

  0 0 3 2 

OBJECTIVES: 

 To study the value timing-V diagram and performance of IC Engines 
 To Study the characteristics of fuels/Lubricates used in IC Engines 
 To study the Performance of steam generator/ turbine 
 To study the heat transfer phenomena predict the relevant coefficient using implementation 
 To study the performance of refrigeration cycle / components 

 
LIST OF EXPERIMENTS 
I.C. ENGINE LAB 

1. Valve Timing and Port Timing diagrams. 
2. Actual p-v diagrams of IC engines. 
3. Performance Test on 4 – stroke Diesel Engine. 
4. Heat Balance Test on 4 – stroke Diesel Engine. 
5. Morse Test on Multi-cylinder Petrol Engine. 
6. Retardation Test on a Diesel Engine. 
7. Determination of Flash Point and Fire Point of various fuels / lubricants. 

STEAM LAB 
1. Study on Steam Generators and Turbines. 
2. Performance and Energy Balance Test on a Steam Generator. 
3. Performance and Energy Balance Test on Steam Turbine. 

 

HEAT TRANSFER LAB: 
1. Thermal conductivity measurement using guarded plate apparatus. 
2. Thermal conductivity measurement of pipe insulation using lagged pipe apparatus. 
3. Determination of heat transfer coefficient under natural convection from a vertical cylinder. 
4. Determination of heat transfer coefficient under forced convection from a tube. 
5. Determination of Thermal conductivity of composite wall. 
6. Determination of Thermal conductivity of insulating powder. 
7. Heat transfer from pin-fin apparatus (natural & forced convection modes) 
8. Determination of Stefan – Boltzmann constant. 
9. Determination of emissivity of a grey surface. 
10. Effectiveness of Parallel / counter flow heat exchanger. 

 

REFRIGERATION AND AIR CONDITIONING LAB 
1. Determination of COP of a refrigeration system 
2. Experiments on Psychrometric processes 
3. Performance test on a reciprocating air compressor 
4. Performance test in a HC Refrigeration System 
5. Performance test in a fluidized Bed Cooling Tower 

TOTAL: 45 PERIODS 

OUTCOMES: 
Upon the completion of this course the students will be able to 
CO1 conduct tests on heat conduction apparatus and evaluate thermal conductivity of 

materials. 
CO2 conduct tests on natural and forced convective heat transfer apparatus and evaluate 

heat transfer coefficient. 
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CO3 conduct tests on radiative heat transfer apparatus and evaluate Stefan Boltzmann 
constant and emissivity. 

CO4 conduct tests to evaluate the performance of parallel/counter flow heat exchanger 
apparatus and reciprocating air compressor. 

CO5 conduct tests to evaluate the performance of refrigeration and airconditioning test rigs. 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS 

 

 NAME OF THE EQUIPMENT Qty. 

1 I.C Engine – 2 stroke and 4 stroke model 1 set 
2 Apparatus for Flash and Fire Point 1 No. 
3 4-stroke Diesel Engine with mechanical loading. 1 No 
4 4-stroke Diesel Engine with hydraulic loading. 1 No. 
5 4-stroke Diesel Engine with electrical loading. 1 No. 
6 Multi-cylinder Petrol Engine 1 No. 
7 Single cylinder Petrol Engine 1 No. 
8 Data Acquisition system with any one of the above engines 1 No. 
9 Steam Boiler with turbine setup 1 No. 

 
S.No. NAME OF THE EQUIPMENT Qty. 

1 Guarded plate apparatus 1 No. 
2 Lagged pipe apparatus 1 No. 
3 Natural convection-vertical cylinder apparatus 1 No. 
4 Forced convection inside tube apparatus 1 No. 
5 Composite wall apparatus 1 No. 
6 Thermal conductivity of insulating powder apparatus 1 No. 
7 Pin-fin apparatus 1 No. 
8 Stefan-Boltzmann apparatus 1 No. 
9 Emissivity measurement apparatus 1 No. 
10 Parallel/counter flow heat exchanger apparatus 1 No. 
11 Single/two stage reciprocating air compressor 1 No. 
12 Refrigeration test rig 1 No. 
13 Air-conditioning test rig 1 No. 
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20154L58 METROLOGY AND MEASUREMENTS 
LABORATORY 

L T P C 

  0 0 3 2 

 

OBJECTIVE: 

 To   familiar with different measurement equipments and use of this industry 
for quality inspection. 

 

LIST OF EXPERIMENTS 

1. Calibration and use of measuring instruments – Vernier caliper, micrometer, Vernier height 

gauge – using gauge blocks 
2. Calibration and use of measuring instruments – depth micrometer, bore gauge, telescopic gauge 
3. Measurement of linear dimensions using Comparators 
4. Measurement of angles using bevel protractor and sine bar 
5. Measurement of screw thread parameters – Screw thread Micrometers and Three wire 

method ‘(floating carriage micrometer) 
6. Measurement of gear parameters – disc micrometers, gear tooth vernier caliper 
7. Measurement of features in a prismatic component using Coordinate Measuring Machine (CMM) 
8. Programming of CNC Coordinate Measuring Machines for repeated measurements of identical 

components 

9. Non-contact (Optical) measurement using Toolmaker’s microscope / Profile projector and Video 

measurement system 

10. Measurement of Surface finish in components manufactured using various processes (turning, 

milling, grinding, etc.,) using stylus based instruments. 

11. Machine tool metrology – Level tests using precision level; Testing of straightness of a machine 

tool guide way using Autocollimator, spindle tests. 
12. Measurement of force, torque and temperature 

TOTAL: 45 PERIODS 
OUTCOMES 
Upon the completion of this course the students will be able to 
CO1 Measure the gear tooth dimensions, angle using sine bar, straightness and flatness, 

thread parameters, temperature using thermocouple, force, displacement, torque and 
vibration. 

CO2 Calibrate the vernier, micrometer and slip gauges and setting up the comparator for the 
inspection. 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS 
S.No. NAME OF THE EQUIPMENT Qty. 

1 Micrometer 5 
2 Vernier Caliper 5 
3 Vernier Height Gauge 2 
4 Vernier depth Gauge 2 
5 Slip Gauge Set 1 
6 Gear Tooth Vernier 1 
7 Sine Bar 1 
8 Floating Carriage Micrometer 1 
9 Profile Projector / Tool Makers Microscope 1 
10 Parallel / counter flow heat exchanger apparatus 1 
11 Mechanical / Electrical / Pneumatic Comparator 1 
12 Autocollimator 1 
13 Temperature Measuring Setup 1 
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14 Force Measuring Setup 1 
15 Torque Measuring Setup 1 
16 Coordinate measuring machine 1 
17 Surface finish measuring equipment 1 
18 Bore gauge 1 
19 Telescope gauge 1 
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20154C61 DESIGN OF TRANSMISSION SYSTEMS L T P C 

  3 2 0 4 

 

OBJECTIVES: 

 To gain knowledge on the principles and procedure for the design of Mechanical power 

Transmission components. 
 To understand the standard procedure available for Design of Transmission of Mechanical 

elements 
 To learn to use standard data and 

catalogues (Use of P S G Design Data 
Book permitted) 

UNIT I DESIGN OF FLEXIBLE ELEMENTS 9+6 
Design of Flat belts and pulleys - Selection of  V belts and pulleys – Selection of  hoisting wire  
ropes and pulleys – Design of Transmission chains and Sprockets. 

UNIT II SPUR GEARS AND PARALLEL AXIS HELICAL GEARS 9+6 

Speed ratios and number of teeth-Force analysis -Tooth stresses - Dynamic effects – Fatigue 

strength - Factor of  safety - Gear materials – Design of straight tooth spur & helical gears based  

on strength and wear considerations – Pressure angle in the normal and transverse plane- 

Equivalent number of teeth-forces for helical gears. 

UNIT III BEVEL, WORM AND CROSS HELICAL GEARS 9+6 

Straight bevel gear: Tooth terminology, tooth forces and stresses, equivalent number of teeth. 

Estimating the dimensions of pair of straight bevel gears. Worm Gear: Merits and demerits- 

terminology. Thermal capacity, materials-forces and stresses, efficiency, estimating the size of the 

worm gear pair. Cross helical: Terminology-helix angles-Estimating the size of the pair of cross 

helical gears. 

UNIT IV GEAR BOXES 9+6 

Geometric progression - Standard step ratio - Ray diagram, kinematics layout -Design of sliding 

mesh gear box - Design of multi speed gear box for machine tool applications - Constant mesh  

gear box - Speed reducer unit. – Variable speed gear box, Fluid Couplings, Torque Converters for 

automotive applications. 

UNIT V CAMS, CLUTCHES AND BRAKES 9+6 

Cam Design: Types-pressure angle and under cutting base circle determination-forces and surface 

stresses. Design of plate clutches –axial clutches-cone clutches-internal expanding rim clutches- 

Electromagnetic clutches. Band and Block brakes - external shoe brakes – Internal expanding 

shoe brake. 
TOTAL : 45+30=75 PERIODS 

OUTCOMES: 
Upon the completion of this course the students will be able to 
CO1 apply the concepts of design to belts, chains and rope drives. 
CO2 apply the concepts of design to spur, helical gears. 
CO3 
CO4 

apply the concepts of design to worm and bevel gears. 
apply the concepts of design to gear boxes . 

CO5 apply the concepts of design to cams, brakes and clutches 

 
TEXT BOOKS: 
1. Bhandari V, “Design of Machine Elements”, 4

th
 Edition, Tata McGraw-Hill Book Co, 2016. 
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2. Joseph   Shigley, Charles Mischke, Richard Budynas and Keith Nisbett “Mechanical 
Engineering Design”, 8

th
 Edition, Tata McGraw-Hill, 2008. 

 
REFERENCES: 
1. Merhyle F. Spotts, Terry E. Shoup and Lee E. Hornberger, “Design of  Machine Elements”     

8
th

 Edition, Printice Hall, 2003. 
2. Orthwein W, “Machine Component Design”, Jaico Publishing Co, 2003. 
3. Prabhu. T.J., “Design of Transmission Elements”, Mani Offset, Chennai, 2000. 

th
 

4. Robert C. Juvinall and Kurt M. Marshek, “Fundamentals of Machine Design”, 4 Edition, 
Wiley, 2005 

5. Sundararajamoorthy T. V, Shanmugam .N, “Machine Design”, Anuradha Publications, 

Chennai, 2003. 
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20154C62 COMPUTER AIDED DESIGN AND MANUFACTURING L  T  P C 
3   2 0 4 

 

OBJECTIVES: 

 To provide an overview of how computers are being used in mechanical component design 

 To understand the application of computers in various aspects of Manufacturing viz., Design, 

Proper planning, Manufacturing cost, Layout & Material Handling system. 

UNIT I INTRODUCTION 9+6 

Product cycle- Design process- sequential and concurrent engineering- Computer aided design – 

CAD system architecture- Computer graphics – co-ordinate systems- 2D and 3D transformations- 

homogeneous coordinates - Line drawing -Clipping- viewing transformation-Brief introduction to 

CAD and CAM – Manufacturing Planning, Manufacturing control- Introduction to CAD/CAM –

CAD/CAM concepts ––Types of production - Manufacturing models and Metrics – Mathematical 

models of Production Performance 

UNIT II GEOMETRIC MODELING 9+6 

Representation of curves- Hermite curve- Bezier curve- B-spline curves-rational curves-Techniques 

for surface modeling – surface patch- Coons and bicubic patches- Bezier and B-spline surfaces. 

Solid modeling techniques- CSG andB-rep 

UNIT III CAD STANDARDS 9+6 

Standards for computer graphics- Graphical Kernel System (GKS) - standards for exchange 

images- Open Graphics Library (OpenGL) - Data exchange standards - IGES, STEP, CALS etc. - 

communication standards. 

UNIT IV           FUNDAMENTAL OF CNC AND PART PROGRAMING 9+6 

Introduction to NC systems and CNC - Machine axis and Co-ordinate system- CNC machine tools- 

Principle of operation CNC- Construction features including structure- Drives and CNC 

controllers- 2D and 3D machining on CNC- Introduction of Part Programming, types - Detailed 

Manual part programming on Lathe & Milling machines using G codes and M codes- Cutting 

Cycles, Loops, Sub program and Macros- Introduction of CAM package. 

UNIT V CELLULAR MANUFACTURING AND FLEXIBLE 
MANUFACTURING SYSTEM (FMS) 9+6 

Group Technology(GT),Part Families–Parts Classification and coding–Simple Problems in Opitz 

Part Coding system–Production flow Analysis–Cellular Manufacturing–Composite part concept–

Types of Flexibility - FMS – FMS Components – FMS Application & Benefits – FMS Planning 

and Control– Quantitative analysis in FMS 
TOTAL : 45+30=75 PERIODS 

OUTCOMES: 
Upon the completion of this course the students will be able to 

CO1 Explain the 2D and 3D transformations, clipping algorithm, Manufacturing models 
and Metrics 

CO2 Explain the fundamentals of parametric curves, surfaces and Solids 
CO3 Summarize the different types of Standard systems used in CAD 

CO4 Apply NC & CNC programming concepts to develop part programme for Lathe 
& Milling Machines 

CO5 Summarize the different types of techniques used in Cellular Manufacturing and FMS 

 

TEXT BOOKS: 
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1. Ibrahim Zeid “Mastering CAD CAM” Tata McGraw-Hill PublishingCo.2007 
2. Mikell.P.Groover “Automation, Production Systems and Computer Integrated 

Manufacturing”, Prentice Hall of India, 2008. 

3. Radhakrishnan P, SubramanyanS.andRaju V., “CAD/CAM/CIM”, 2nd Edition, New Age 

International (P) Ltd, New Delhi,2000. 

 

REFERENCES: 

1. Chris McMahon and Jimmie Browne “CAD/CAM Principles", "Practice and Manufacturing 

management “ Second Edition, Pearson Education, 1999. 
2. Donald Hearn and M. Pauline Baker “Computer Graphics”’. Prentice Hall, Inc,1992. 
3. Foley, Wan Dam, Feiner and Hughes - "Computer graphics principles & practice" Pearson 

Education -2003 

4. William M Neumann and Robert F.Sproul “Principles of Computer Graphics”, McGraw Hill 

Book Co. Singapore, 1989. 
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20154C64 FINITE ELEMENT ANALYSIS L T P C 

  3 2 0 4 

 

OBJECTIVES: 

 To introduce the concepts of Mathematical Modeling of Engineering Problems. 
 To appreciate the use of FEM to a range of Engineering Problems. 

UNIT I INTRODUCTION 9+6 

Historical Background – Mathematical Modeling of field problems in Engineering – Governing 

Equations – Discrete and continuous models – Boundary, Initial and Eigen Value problems– 

Weighted Residual Methods – Variational Formulation of Boundary Value Problems – Ritz 

Technique – Basic concepts of the Finite Element Method. 

UNIT II ONE-DIMENSIONAL PROBLEMS 9+6 

One Dimensional Second Order Equations – Discretization – Element types- Linear and Higher 

order Elements – Derivation of Shape functions and Stiffness matrices and force vectors- Assembly 

of Matrices - Solution of problems from solid mechanics and heat transfer. Longitudinal vibration 

frequencies and mode shapes. Fourth Order Beam Equation –Transverse deflections and Natural 

frequencies of beams. 

UNIT III TWO DIMENSIONAL SCALAR VARIABLE PROBLEMS 9+6 

Second Order 2D Equations involving Scalar Variable Functions – Variational formulation –Finite 

Element formulation – Triangular elements – Shape functions and element matrices and vectors. 

Application to Field Problems - Thermal problems – Torsion of Non circular shafts –Quadrilateral 

elements – Higher Order Elements. 

UNIT IV TWO DIMENSIONAL VECTOR VARIABLE PROBLEMS 9+6 

Equations of elasticity – Plane stress, plane strain and axisymmetric problems – Body forces and 
temperature effects – Stress calculations - Plate and shell elements. 

UNIT V ISOPARAMETRIC FORMULATION 9+6 

Natural co-ordinate systems – Isoparametric elements – Shape functions for iso parametric elements 

– One and two dimensions – Serendipity elements – Numerical integration and  application to plane 

stress problems - Matrix solution techniques – Solutions Techniques to Dynamic problems – 

Introduction to Analysis Software. 

TOTAL : 45+30=75 PERIODS 
OUTCOMES 

CO1 Summarize the basics of finite element formulation. 
CO2 Apply finite element formulations to solve one dimensional Problems. 
CO3 Apply finite element formulations to solve two dimensional scalar Problems. 
CO4 Apply finite element method to solve two dimensional Vector problems. 
CO5 Apply finite element method to solve problems on iso parametric element and 

dynamic Problems. 

 

TEXT BOOKS: 

1. Reddy. J.N., “An Introduction to the Finite Element Method”, 3rd Edition, Tata McGraw-Hill, 

2005 
2. Seshu, P, “Text Book of Finite Element Analysis”, Prentice-Hall of India Pvt. Ltd., New Delhi, 

2007. 
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REFERENCES: 
1. Bhatti Asghar M, "Fundamental Finite Element Analysis and Applications", John Wiley & 

Sons, 2005 (Indian Reprint 2013)* 
2. Chandrupatla & Belagundu, “Introduction to Finite Elements in Engineering”, 3rd Edition, 

Prentice Hall College Div, 1990 
3. Logan, D.L., “A first course in Finite Element Method”, Thomson Asia Pvt. Ltd., 2002 
4. Rao, S.S., “The Finite Element Method in Engineering”, 3rd Edition, Butterworth Heinemann, 

2004 

5. Robert D. Cook, David S. Malkus, Michael E. Plesha, Robert J. Witt, “Concepts and 

Applications of Finite Element Analysis”, 4th Edition, Wiley Student Edition, 2002. 
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20154C65 HYDRAULICS AND PNEUMATICS L T P C 

  3 0 0 3 

OBJECTIVES: 
 To provide student with knowledge on the application  of  fluid  power  in  process, 

construction and manufacturing Industries. 
 To provide students with an understanding of the fluids and components utilized in modern 

industrial fluid power system. 
 To develop a measurable degree of competence in the design, construction and operation of 

fluid power circuits. 

UNIT I FLUID POWER PRINICIPLES AND HYDRAULIC PUMPS 9 
Introduction to Fluid power – Advantages and Applications – Fluid power systems – Types of fluids 
- Properties of fluids and selection – Basics of Hydraulics – Pascal’s Law – Principles of flow - 
Friction loss – Work, Power and Torque Problems, Sources of Hydraulic power : Pumping Theory 
– Pump Classification – Construction, Working, Design,  Advantages,  Disadvantages, Performance, 
Selection criteria of Linear and Rotary – Fixed and Variable displacement pumps – Problems. 

 

UNIT II HYDRAULIC ACTUATORS AND CONTROL COMPONENTS 9 

Hydraulic Actuators: Cylinders – Types and construction, Application, Hydraulic cushioning – 

Hydraulic motors - Control Components : Direction Control, Flow control and pressure control  

valves – Types, Construction and Operation – Servo and Proportional valves – Applications – 

Accessories : Reservoirs, Pressure Switches – Applications – Fluid Power ANSI Symbols – 

Problems. 

 

UNIT III HYDRAULIC CIRCUITS AND SYSTEMS 9 

Accumulators, Intensifiers, Industrial hydraulic circuits – Regenerative, Pump Unloading, Double- 

Pump, Pressure Intensifier, Air-over oil, Sequence, Reciprocation, Synchronization, Fail-Safe, Speed 

Control, Hydrostatic transmission, Electro hydraulic circuits, Mechanical hydraulic servo systems. 

 

UNIT IV PNEUMATIC  AND ELECTRO PNEUMATIC SYSTEMS 9 

Properties of air – Perfect Gas Laws – Compressor – Filters, Regulator, Lubricator, Muffler, Air 

control Valves, Quick Exhaust Valves, Pneumatic actuators, Design of Pneumatic circuit  –  Cascade 

method – Electro Pneumatic System – Elements – Ladder diagram – Problems, Introduction to 

fluidics and pneumatic logic circuits. 
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UNIT V TROUBLE SHOOTING AND APPLICATIONS 9 

Installation, Selection, Maintenance, Trouble Shooting and Remedies in Hydraulic and Pneumatic 

systems, Design of hydraulic circuits for Drilling, Planning, Shaping, Surface grinding, Press and 

Forklift applications. Design of Pneumatic circuits for Pick and Place applications and tool handling 

in CNC Machine tools – Low cost Automation – Hydraulic and Pneumatic power packs. 
TOTAL:45 PERIODS 

OUTCOMES: 
Upon the completion of this course the students will be able to 
CO1 Explain the Fluid power and operation of different types of pumps. 
CO2 Summarize the features and functions of Hydraulic motors, actuators and Flow control 

valves 
CO3 Explain the different types of Hydraulic circuits and systems 
CO4 Explain the working of different pneumatic circuits and systems 
CO5 Summarize the various trouble shooting methods and applications of hydraulic and 

pneumatic systems. 
TEXT BOOKS: 

1. Anthony Esposito, “Fluid Power with Applications”, Pearson Education 2005. 

2. Majumdar S.R., “Oil Hydraulics Systems- Principles and Maintenance”, Tata McGraw- 

Hill, 2001. 

 

REFERENCES: 

1. Anthony Lal, “Oil hydraulics in the service of industry”, Allied publishers, 1982. 
2. Dudelyt, A. Pease and John T. Pippenger, “Basic Fluid Power”, Prentice Hall, 1987. 
3. Majumdar S.R., “Pneumatic systems – Principles and maintenance”, Tata McGraw Hill, 1995 
4. Michael J, Prinches and Ashby J. G, “Power Hydraulics”, Prentice Hall, 1989. 
5. Shanmugasundaram.K, “Hydraulic and Pneumatic controls”, Chand & Co, 2006. 
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20154L67 CAD / CAM LABORATORY L T P C 

  0 0 3 2 

OBJECTIVES: 

 To gain practical experience in handling 2D drafting and 3D modelling software systems. 
 To study the features of CNC Machine Tool. 
 To expose students to modern control systems (Fanuc, Siemens etc.,) 
 To know the application of various CNC machines like CNC lathe, CNC Vertical 

Machining centre, CNC EDM and CNC wire-cut and studying of Rapid prototyping. 

 
LIST OF EXPERIMENTS 

1. 3D GEOMETRIC MODELLING 23 PERIODS 

List of Experiments 
1. Introduction of 3D Modelling software 

Creation of 3D assembly model of following machine elements using 3D Modelling software 
2. Flange Coupling 
3. Plummer Block 
4. Screw Jack 
5. Lathe Tailstock 
6. Universal Joint 
7. Machine Vice 
8. Stuffing box 
9. Crosshead 

10. Safety Valves 
11. Non-return valves 
12. Connecting rod 
13. Piston 
14. Crankshaft 
* Students may also be trained in manual drawing of some of the above components 

 

2. Manual Part Programming. 22 PERIODS 

(i) Part Programming - CNC 

Machining Centre a) Linear Cutting. 
b) Circular cutting. 
c) Cutter Radius 

Compensation. d) Canned 

Cycle Operations. 

(ii) Part Programming - CNC Turning 

Centre a) Straight, Taper and Radius 

Turning. 
b) Thread Cutting. 
c) Rough and Finish Turning 

Cycle. d) Drilling and 

Tapping Cycle. 

 

3. Computer Aided Part Programming 

e) CL Data and Post process generation using CAM packages. 

f) Application of CAPP in Machining and Turning Centre. 

 

OUTCOMES 

 

 

 

TOTAL: 45 PERIODS 
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CO1 Draw 3D and Assembly drawing using CAD software 
CO2 Demonstrate manual part programming with G and M codes using CAM 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS 
S.No. Description of Equipment Qty 
HARDWARE  

1. Computer Server 1 

 
2. 

Computer nodes or systems (High end CPU with atleast 1 
GB main memory) networked to the server 

 
30 

3. A3 size plotter 1 
4. Laser Printer 1 
5. CNC Lathe 1 
6. CNC milling machine 1 

SOFTWARE 

 
7. 

Any High end integrated modeling and manufacturing CAD 
/ CAM software 

 
15 licenses 

 

8. 

CAM Software for machining centre and turning centre 
(CNC Programming and tool path simulation for FANUC / 
Sinumeric and Heidenhain controller) 

 

15 licenses 

9. Licensed operating system Adequate 
10. Support for CAPP Adequate 
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20154L68 DESIGN AND FABRICATION PROJECT L T P C 

  0 0 3 2 

OBJECTIVE: 

 The main objective is to give  an  opportunity to the  student  to get  hands  on  training  in  the 

fabrication of one or more components of a complete working model,  which is designed by 

them. 

 

GUIDELINE FOR REVIEW AND EVALUATION 

The students may be grouped into 2 to 4 and work under a project supervisor. The device/ 

system/component(s) to be fabricated may be decided in consultation with the supervisor and if 

possible with an industry. A project report to be submitted by the group and the fabricated model, 

which will be reviewed and  evaluated for internal assessment  by a  Committee  constituted  by  the 

Head of the Department. At the end of the semester examination the project work is evaluated based 

on oral presentation and the project report jointly by external and internal examiners constituted by 

the Head of the Department. 
TOTAL : 45 PERIODS 

OUTCOMES: 
Upon the completion of this course the students will be able to 
CO1 design and Fabricate the machine element or the mechanical product. 
CO2 demonstrate the working model of the machine element or the mechanical product. 
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20154L69 PROFESSIONAL COMMUNICATION L T P C 

  0 0 2 1 

OBJECTIVES: The course aims to: 

 Enhance the Employability and Career Skills of students 
 Orient the students towards grooming as a professional 
 Make them Employable Graduates 
 Develop their confidence and help them attend interviews successfully. 

UNIT I      

Introduction to Soft Skills-- Hard skills & soft skills - employability and career Skills—Grooming as a 

professional with values—Time Management—General awareness of Current Affairs 

UNIT II      

Self-Introduction-organizing the material - Introducing oneself to the audience – introducing the 

topic – answering questions – individual presentation practice–– presenting the visuals effectively – 

5 minute presentations 

UNIT III      

Introduction to Group Discussion— Participating in group discussions – understanding group 

dynamics - brainstorming the topic -– questioning and clarifying –GD strategies- activities to 

improve GD skills 

UNIT IV      

Interview etiquette – dress code – body language – attending job interviews– telephone/skype 
interview -one to one interview &panel interview – FAQs related to job interviews 
UNIT V   
Recognizing differences between groups and teams- managing time-managing stress- networking 
professionally- respecting social protocols-understanding career management-developing a long- term 
career plan-making career changes 

TOTAL : 30 PERIODS 
OUTCOMES: At the end of the course Learners will be able to:   
• Make effective presentations 
• Participate confidently in Group Discussions. 
• Attend job interviews and be successful in them. 
• Develop adequate Soft Skills required for the workplace 

  

Recommended Software 

1. Globearena 

2.Win English 

  

REFERENCES:   

1. Butterfield, Jeff Soft Skills for Everyone. Cengage Learning: New Delhi, 2015 
2. E. Suresh Kumar et al. Communication for Professional Success. Orient Blackswan: Hyderabad, 

2015 

3. Interact English Lab Manual for Undergraduate Students,. OrientBalckSwan: Hyderabad, 2016. 

4. Raman, Meenakshi and Sangeeta Sharma. Professional Communication. Oxford University 

Press: Oxford, 2014 
5. S. Hariharanetal. Soft Skills. MJP Publishers: Chennai, 2010. 
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20154C71 POWER PLANT ENGINEERING L T P C 

  4 0 0 4 

 

OBJECTIVE: 
 Providing an overview of Power Plants and detailing the role of Mechanical Engineers in their 

operation and maintenance. 

UNIT I COAL BASED THERMAL POWER PLANTS 15 
Rankine cycle - improvisations,  Layout  of  modern  coal  power  plant,  Super  Critical  Boilers,  
FBC Boilers, Turbines, Condensers, Steam & Heat rate, Subsystems of thermal power plants –  Fuel 
and ash handling, Draught system, Feed water treatment. Binary Cycles and Cogeneration systems. 

UNIT II DIESEL, GAS TURBINE AND COMBINED CYCLE POWER PLANTS 15 

Otto, Diesel, Dual & Brayton Cycle - Analysis & Optimisation. Components of Diesel and Gas 
Turbine power plants. Combined Cycle Power Plants. Integrated Gasifier based Combined Cycle 
systems. 

UNIT III NUCLEAR POWER PLANTS 15 

Basics of Nuclear Engineering, Layout and subsystems of Nuclear Power Plants, Working  of 

Nuclear Reactors : Boiling Water Reactor (BWR), Pressurized Water Reactor (PWR), CANada 

Deuterium- Uranium reactor (CANDU), Breeder, Gas Cooled and Liquid Metal Cooled Reactors. 

Safety measures for Nuclear Power plants. 

UNIT IV POWER FROM RENEWABLE ENERGY 15 

Hydro Electric Power Plants – Classification, Typical Layout and associated components including 

Turbines. Principle,  Construction  and  working  of  Wind,  Tidal,  Solar  Photo  Voltaic  (SPV),  

Solar Thermal, Geo Thermal, Biogas and Fuel Cell power systems. 

UNIT V ENERGY, ECONOMIC AND ENVIRONMENTAL 
ISSUES OF POWER PLANTS 15 

Power tariff types, Load distribution parameters, load curve, Comparison of site selection criteria, 

relative merits &  demerits,  Capital  &  Operating  Cost  of  different  power  plants.  Pollution  

control technologies including Waste Disposal Options for Coal and Nuclear Power Plants. 
TOTAL : 60 PERIODS 

OUTCOMES: 
Upon the completion of this course the students will be able to 
CO1 Explain the layout, construction and working of the components inside a thermal power 

plant. 
CO2 Explain the layout, construction and working of the components inside a Diesel, Gas 

and Combined cycle power plants. 
CO3 Explain the layout, construction and working of the components inside nuclear power 

plants. 
CO4 Explain the layout, construction and working of the components inside Renewable 

energy power plants. 
CO5 Explain the applications of power plants while extend their knowledge to power plant 

economics and environmental hazards and estimate the costs of electrical energy 
production. 

TEXT BOOK: 

1. Nag. P.K., "Power Plant Engineering", Third Edition, Tata McGraw – Hill Publishing Company  

Ltd., 2008. 

REFERENCES: 
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1. El-Wakil. M.M., "Power Plant Technology", Tata McGraw – Hill Publishing Company Ltd., 

2010. 

2. Godfrey Boyle, "Renewable energy", Open University, Oxford University Press in association 

with the Open University, 2004. 

3. Thomas C. Elliott, Kao Chen and Robert C. Swanekamp, "Power Plant Engineering", Second 

Edition, Standard Handbook of McGraw – Hill, 1998. 
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20154C72 PROCESS PLANNING AND COST ESTIMATION L T P C 

  3 2 0 4 

OBJECTIVE: 
 To introduce the process planning concepts to make cost estimation for various products after 

process planning 

UNIT I INTRODUCTION TO PROCESS PLANNING 9+6 
Introduction- methods of process planning-Drawing interpretation-Material evaluation – steps in 
process selection-.Production equipment and tooling selection 

UNIT II PROCESS PLANNING ACTIVITIES 9+6 
Process parameters calculation for various production processes-Selection jigs and  fixtures  election 
of quality assurance methods - Set of documents for process planning-Economics of process 
planning- case studies 

UNIT III INTRODUCTION TO COST ESTIMATION 9+6 

Importance of costing and estimation –methods of costing-elements of cost estimation –Types of 

estimates – Estimating  procedure-  Estimation  labor  cost,  material  cost-  allocation  of  over  head 

charges- Calculation of depreciation cost 

UNIT IV PRODUCTION COST ESTIMATION 9+6 
Estimation of Different Types of Jobs - Estimation of Forging Shop, Estimation of Welding Shop, 
Estimation of Foundry Shop 

UNIT V MACHINING TIME CALCULATION 9+6 

Estimation of Machining Time - Importance of Machine Time Calculation- Calculation of 

Machining Time for Different Lathe Operations ,Drilling and Boring - Machining Time Calculation 

for Milling, Shaping and Planning -Machining Time Calculation for Grinding. 
TOTAL: 45+30=75 PERIODS 

OUTCOMES: 
Upon the completion of this course the students will be able to 
CO1 select the process, equipment and tools for various industrial products. 
CO2 prepare process planning activity chart. 
CO3 explain the concept of cost estimation. 
CO4 compute the job order cost for different type of shop floor. 
CO5 calculate the machining time for various machining operations. 

 

TEXT BOOKS: 

1. Peter scalon, “Process planning, Design/Manufacture Interface”, Elsevier science technology 

Books, Dec 2002. 

2. Sinha B.P, “Mechanical Estimating and Costing”, Tata-McGraw Hill publishing co, 1995. 

 
REFERENCES: 
1. Chitale A.V. and Gupta R.C., “Product Design and Manufacturing”, 2nd Edition, PHI, 2002. 
2. Ostwalal P.F. and Munez J., “Manufacturing Processes and systems”, 9

th 
Edition, John Wiley, 

1998. 
3. Russell R.S and Tailor B.W, “Operations Management”, 4th Edition, PHI, 2003. 
4. Mikell P. Groover, “Automation, Production, Systems and Computer Integrated Manufacturing”, 

Pearson Education 2001. 
5. K.C. Jain & L.N. Aggarwal, “Production Planning Control and Industrial Management”, Khanna 

Publishers 1990. 
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20154C73 

MECHATRONICS L T P C 

  4 0 0 4 

 

OBJECTIVE: 
 To impart knowledge about the elements and techniques involved in Mechatronics systems 

which are very much essential to understand the emerging field of automation. 

UNIT I INTRODUCTION 12 

Introduction to Mechatronics – Systems – Concepts of Mechatronics approach – Need for 

Mechatronics – Emerging areas of Mechatronics – Classification of Mechatronics. Sensors and 

Transducers: Static and dynamic Characteristics of Sensor, Potentiometers – LVDT – Capacitance 

sensors – Strain gauges – Eddy current sensor – Hall effect sensor – Temperature sensors – Light 

sensors 

UNIT II MICROPROCESSOR AND MICROCONTROLLER 9+6 

Introduction – Architecture of 8085 – Pin Configuration – Addressing Modes –Instruction set, 

Timing diagram of 8085 – Concepts of 8051 microcontroller – Block diagram,. 

UNIT III PROGRAMMABLE PERIPHERAL INTERFACE 9+6 

Introduction – Architecture of 8255, Keyboard interfacing, LED  display  –interfacing,  ADC  and 

DAC interface, Temperature Control – Stepper Motor Control – Traffic Control interface. 

UNIT IV PROGRAMMABLE LOGIC CONTROLLER 9+6 

Introduction – Basic structure – Input and output processing – Programming – Mnemonics – Timers, 
counters and internal relays – Data handling – Selection of PLC. 

UNIT V ACTUATORS AND MECHATRONIC SYSTEM DESIGN 9+6 

Types of Stepper and Servo motors – Construction – Working Principle – Advantages and 

Disadvantages. Design process-stages of design process – Traditional and Mechatronics design 

concepts – Case studies of Mechatronics systems – Pick and place Robot – Engine Management 

system – Automatic car park barrier. 

TOTAL : 45+30=75 PERIODS 

OUTCOMES: 
Upon the completion of this course the students will be able to 
CO1 Discuss the interdisciplinary applications of Electronics, Electrical, Mechanical and 

Computer Systems for the Control of Mechanical, Electronic Systems and sensor technology. 

CO2 Discuss the architecture of Microprocessor and Microcontroller, Pin Diagram, Addressing 
Modes of Microprocessor and Microcontroller. 

CO3 Discuss Programmable Peripheral Interface, Architecture of 8255 PPI, and various device 
Interfacing 

CO4 Explain the architecture, programming and application of programmable logic controllers 
to problems and challenges in the areas of Mechatronic engineering. 

CO5 Discuss  various Actuators and Mechatronics system using the knowledge and skills 
acquired through the course and also from the given case studies 

 

TEXT BOOKS: 
1. Bolton, “Mechatronics”, Prentice Hall, 2008 
2. Ramesh S Gaonkar, “Microprocessor Architecture, Programming, and Applications with the 

8085”, 5th Edition, Prentice Hall, 2008. 
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REFERENCES: 
1. Bradley D.A, Dawson D, Buru N.C and Loader A.J, “Mechatronics”, Chapman and Hall, 1993. 
2. Clarence W, de Silva, "Mechatronics" CRC Press, First Indian Re-print, 2013 
3. Devadas Shetty and Richard A. Kolk, “Mechatronics Systems Design”, PWS publishing 

company, 2007. 
4. Krishna Kant, “Microprocessors & Microcontrollers”, Prentice Hall of India, 2007. 
5. Michael B.Histand and Davis G.Alciatore, “Introduction to Mechatronics and Measurement 

systems”, McGraw Hill International edition, 2007. 
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20154L77 SIMULATION AND ANALYSIS 
LABORATORY 

L T P C 

  0 0 3 2 

 

OBJECTIVES: 

 To give exposure to software tools needed to analyze engineering problems. 

 To expose the students to different applications of simulation and analysis tools. 

 

LIST OF EXPERIMENTS A. SIMULATION 
1. MATLAB basics, Dealing with matrices, Graphing-Functions of one variable and two variables 
2. Use of Matlab to solve simple problems in vibration 
3. Mechanism Simulation using Multibody Dynamic software 

 

B. ANALYSIS 

1. Force and Stress analysis using link elements in Trusses, cables etc. 
2. Stress and deflection analysis in beams with different support conditions. 
3. Stress analysis of flat plates and simple shells. 
4. Stress analysis of axi – symmetric components. 
5. Thermal stress and heat transfer analysis of plates. 
6. Thermal stress analysis of cylindrical shells. 
7. Vibration analysis of spring-mass systems. 
8. Model analysis of Beams. 
9. Harmonic, transient and spectrum analysis of simple systems. 

TOTAL: 45 PERIODS 

OUTCOMES: 
Upon the completion of this course the students will be able to 
CO1 simulate the working principle of air conditioning system, hydraulic and 

pneumatic cylinder and cam follower mechanisms using MATLAB. 
CO2 analyze the stresses and strains induced in plates, brackets and beams and heat transfer 

problems. 
CO3 calculate the natural frequency and mode shape analysis of 2D components and beams. 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS 

 
S. NO. NAME OF THE EQUIPMENT Qty. 

1 Computer Work Station 15 
2 Color Desk Jet Printer 01 

3 Multibody Dynamic Software Suitable for Mechanism 

simulation and analysis 

15 licenses 

4 C / MATLAB 5 licenses 

47



53 

 

20154L78 MECHATRONICS LABORATORY L T P C 

  0 0 3 2 

OBJECTIVE: 

 To know the method of  programming  the  microprocessor  and  also  the  design, modeling 

& analysis of basic electrical, hydraulic & pneumatic Systems which enable the students to 

understand the concept of mechatronics. 

 
LIST OF EXPERIMENTS: 

1. Assembly  language  programming  of  8085 – Addition – Subtraction – Multiplication – 
Division – Sorting – Code Conversion. 

2. Stepper motor interface. 
3. Traffic light interface. 
4. Speed control of DC motor. 
5. Study of various types of transducers. 
6. Study of hydraulic, pneumatic and electro-pneumatic circuits. 
7. Modelling and analysis of basic hydraulic, pneumatic and electrical circuits using Software. 
8. Study of PLC and its applications. 
9. Study of image processing technique. 

TOTAL: 45 PERIODS 
OUTCOMES: 

Upon the completion of this course the students will be able to 
CO1 Demonstrate the functioning of mechatronics system with various pneumatic, hydraulic 

and electrical systems. 
CO2 Demonstrate the functioning of control systems with the help of PLC and microcontrollers. 

 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS 
Sl. 
No. NAME OF THE EQUIPMENT Qty. 

1 Basic Pneumatic Trainer Kit with manual and 
electrical controls/ PLC  Control each 

1 No. 

2 Basic Hydraulic Trainer Kit 1 No 
3 Hydraulics and Pneumatics Systems Simulation Software 10 No 
4 8051 - Microcontroller kit with stepper motor and 

drive circuit sets 

2 No 

5 Image processing system with hardware & software 1 No. 
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20154L79 TECHNICALSEMINAR L T  P  C 

0 0 2 1 

To enrich the communication skills of the student and presentations of technical topics of interest, 

this course is introduced. In this course, a student has to present three Technical papers or recent 

advances in engineering/technology that will be evaluated by a Committee constituted by the Head 

of the Department. 

 

TOTAL: 30 PERIODS 
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Stephen P. Robb 

20154C81 PRINCIPLES OF MANAGEMENT L T P C 

  3 0 0 3 

 

OBJECTIVE: 
 To enable the students to study  the  evolution  of  Management,  to  study  the  functions  and 

principles of management and to learn the application of the principles in an organization 

UNIT I INTRODUCTION TO MANAGEMENT AND ORGANIZATIONS 9 

Definition of Management – Science or Art – Manager Vs Entrepreneur - types of managers 

- managerial roles and skills – Evolution of Management – Scientific, human relations , system and 

contingency approaches – Types of Business organization - Sole proprietorship, partnership, 

company-public and private sector enterprises  -  Organization  culture  and  Environment  –  Current 

trends and issues in Management. 

UNIT II PLANNING 9 
Nature and  purpose  of  planning  –  planning  process  –  types  of  planning  –  objectives  – setting 
objectives – policies – Planning premises – Strategic Management – Planning Tools and Techniques 
– Decision making steps and process. 

UNIT III ORGANISING 9 

Nature and purpose – Formal and informal organization – organization chart – organization structure 

– types – Line and staff authority – departmentalization – delegation of authority – centralization and 

decentralization – Job Design -  Human  Resource  Management  –  HR Planning, Recruitment, 

selection, Training and Development, Performance Management , Career planning and management. 

UNIT IV          DIRECTING 9 

Foundations of individual and group behaviour – motivation – motivation theories – motivational 

techniques – job satisfaction – job enrichment – leadership – types and theories of leadership – 

communication – process of  communication – barrier in communication – effective communication 
– communication and IT. 

UNIT V          CONTROLLING 9 

System and process of  controlling  –  budgetary  and  non-budgetary  control  techniques  –  use  of 

computers and IT in Management control – Productivity problems and management – control and 

performance – direct and preventive control – reporting. 
TOTAL: 45 PERIODS 

OUTCOME: 
 Upon completion  of  the  course,  students  will   be   able   to   have   clear   understanding of 

managerial functions like planning, organizing, staffing, leading & controlling and have same 
basic knowledge on international aspect of management 

 
TEXT BOOKS: 
1. JAF Stoner, Freeman R.E and Daniel R Gilbert “Management”, 6th Edition, Pearson 

2. 
Education, 2004. 

ins & Mary Coulter, “Management”, Prentice Hall (India)Pvt. Ltd., 

10th 2009. 

 
REFERENCES: 
1. Harold Koontz & Heinz Weihrich, “Essentials of Management”, Tata McGraw Hill, 

1998. 
2. Robert Kreitner & Mamata Mohapatra, “Management”, Biztantra, 2008. 

 

Edition, 
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3. Stephen A. Robbins & David A. Decenzo  &  Mary Coulter,  “Fundamentals  of  
Management”, 7

th
 Edition, Pearson Education, 2011. 

4. Tripathy PC & Reddy PN, “Principles of Management”, Tata Mcgraw Hill, 1999 
5.  
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ELECTIVE – I ( VI SEMESTER) 
 

 

 
20154E66A AUTOMOBILE ENGINEERING L T P C 

  3 0 0 3 

 

OBJECTIVES: 

 To understand the construction and working principle of various parts of an automobile. 

 To have the practice for assembling and dismantling of engine parts and transmission system 

UNIT I VEHICLE STRUCTURE AND ENGINES 9 

Types of automobiles vehicle construction and different layouts, chassis, frame and body, 

Vehicle aerodynamics (various resistances and moments involved), IC engines –components-

functions and materials, variable valve timing (VVT). 

UNIT II ENGINE AUXILIARY SYSTEMS 9 

Electronically   controlled   gasoline   injection   system   for   SI   engines, Electronically    

controlled    diesel    injection    system    (Unit    injector    system,    Rotary    distributor     

type and common rail direct injection system), Electronic ignition system (Transistorized coil 

ignition system, capacitive discharge ignition system), Turbo chargers (WGT, VGT), Engine 

emission control by three way catalytic converter system, Emission norms (Euro and BS). 

UNIT III TRANSMISSION SYSTEMS 9 

Clutch-types and construction, gear boxes- manual and automatic, gear shift mechanisms, Over 

drive, transfer box, fluid flywheel, torque converter, propeller shaft, slip joints, universal joints, 

Differential and rear axle, Hotchkiss Drive and Torque Tube Drive. 

UNIT IV STEERING, BRAKES AND SUSPENSION SYSTEMS 9 

 

Steering geometry and types of steering gear box-  Power Steering, Types of Front Axle, 

Types of Suspension Systems, Pneumatic and Hydraulic Braking Systems, Antilock Braking 

System (ABS), electronic brake force distribution (EBD) and Traction Control. 

 

and Hydrogen in Automobiles- Engine modifications required –Performance, Combustion and 

Emission Characteristics of SI and CI engines with these alternate fuels - Electric and Hybrid 

Vehicles, Fuel Cell Note: Practical Training in dismantling and assembling of Engine parts and 

Transmission Systems should be given to the students. 
TOTAL: 45 PERIODS 

OUTCOMES: 
Upon the completion of this course the students will be able to 
CO1 recognize the various parts of the automobile and their functions and materials. 
CO2 discuss the engine auxiliary systems and engine emission control. 
CO3 distinguish the working of different types of transmission systems. 
CO4 explain the Steering, Brakes and Suspension Systems. 
CO5 predict possible alternate sources of energy for IC Engines. 

 

UNIT V ALTERNATIVE ENERGY SOURCES    9 

Use of Natural Gas, Liquefied Petroleum Gas, Bio-diesel, Bio-ethanol, Gasohol 
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TEXT BOOKS: 

1. Jain K.K. and Asthana .R.B, “Automobile Engineering” Tata McGraw Hill Publishers, 

New Delhi, 2002. 

2. Kirpal Singh, “Automobile Engineering”, Vol 1 & 2, Seventh Edition, Standard 

Publishers, New Delhi, 13th Edition 2014.. 

 
REFERENCES: 
1. Ganesan V. “Internal Combustion Engines”, Third Edition, Tata McGraw-Hill, 2012. 
2. Heinz Heisler, “Advanced Engine Technology,” SAE International Publications USA, 1998. 
3. Joseph Heitner, “Automotive Mechanics,” Second Edition, East-West Press, 1999. 
4. Martin W, Stockel and Martin T Stockle , “Automotive Mechanics Fundamentals,” The 

Good heart - Will Cox Company Inc, USA ,1978. 

5. Newton ,Steeds and Garet, “Motor Vehicles”, Butterworth Publishers,1989. 
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20154E66B       SAFETY IN ENGINEERING INDUSTIRES     

           

 

OBJECTIVE 

To promote safety in engineering industries for educating the employees and enforcing various labour 

legislation in order to eliminate the prevailing unsafe condition and correct the usage actions. 

 

UNIT – I  PRINCIPLES OF ACCIDENT PREVENTION     9 

Accident Prevention – Causes and Cost of Accident – Laws and regulations – Indian Factories Act 

governing health and safety of workers. 

 

UNIT – II MACHINE GUARDING               9 

Machine guarding – need, basic requirements and benefits of machine guarding – types of guarding with 

applications. 

 

UNIT – III 

 

ELECTRICAL SAFETY 

Electrical hazards – Shock protections methods – permit to work on electrical lines / installations – use of 

personal protective equipments. 

 

UNIT – IV 

 

SAFETY IN MATERIAL HANDLING 

Material handling – manual and mechanical – material handling equipments – safe use and legal aspects. 

 

UNIT – V 

 

FIRE SAFETY 

Fire – Extinguishing fire – Classification of fire – Types of fire extinguishers – Applications – Causes of 

fire. 

 

REFERENCE: 

 

1) National Safety council manual, Bombay 

2) Factories Act 1948 

3) Electrical Hazards – B. R. Kamath 

4) Safety in the use of electricity, NSC, Bombay. 

 
 

 

 

 

 

 

 

 

 

 

 

L T P C 
3 0 0 3 
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20154E66C GAS DYNAMICS AND JET PROPULSION L T P C 

  3 0 0 3 

OBJECTIVES: 
 To understand the basic difference between incompressible and compressible flow. 
 To understand the phenomenon of shock waves and its  effect  on  flow.  To  gain  some  

basic knowledge about jet propulsion and Rocket Propulsion. 
(Use of Standard Gas Tables permitted) 

UNIT I BASIC CONCEPTS AND ISENTROPIC FLOWS 9 

Energy and momentum equations of compressible fluid flows – Stagnation states, Mach waves 

and Mach cone – Effect of Mach number on compressibility – Isentropic flow through variable 

ducts – Nozzle and Diffusers 

UNIT II FLOW THROUGH DUCTS 9 

Flows  through  constant area  ducts  with  heat  transfer  (Rayleigh flow)  and  Friction  (Fanno flow) 

– variation of flow properties. 

UNIT III NORMAL AND OBLIQUE SHOCKS 9 
Governing equations – Variation of flow parameters across the normal and oblique shocks – Prandtl 
– Meyer relations – Applications. 

UNIT IV JET PROPULSION 9 
Theory of jet propulsion – Thrust equation – Thrust power and propulsive efficiency – 
Operating principle, cycle analysis and use of stagnation state performance of ram jet, turbojet, 
turbofan and turbo prop engines. 

UNIT V SPACE PROPULSION 9 

Types of rocket engines – Propellants-feeding systems – Ignition and combustion – Theory of  
rocket propulsion – Performance study – Staging – Terminal and characteristic velocity – 
Applications – space flights. 

TOTAL: 45 PERIODS 
OUTCOMES: 

Upon the completion of this course the students will be able to 
CO1 Apply the concept of compressible flows in variable area ducts. 
CO2 Apply the concept of compressible flows in constant area ducts. 
CO3 examine the effect of compression and expansion waves in compressible flow. 
CO4 use the concept of gas dynamics in Jet Propulsion. 
CO5 apply the concept of gas dynamics in Space Propulsion. 

TEXT BOOKS: 
rd

 
1. Anderson, J.D., "Modern Compressible flow", 3 Edition, McGraw Hill, 2012. 
2. Yahya, S.M. "Fundamentals of Compressible Flow", New Age International (P) Limited, 

New Delhi, 2002. 

 
REFERENCES: 
1. Cohen. H., G.E.C. Rogers and Saravanamutto, "Gas Turbine Theory", Longman 

Group Ltd.,1980 
2. Ganesan. V., "Gas Turbines", Tata McGraw Hill Publishing Co., New Delhi, 2010. 
3. Shapiro. A.H.," Dynamics and Thermodynamics of Compressible fluid Flow", John 

wiley, New York, 1953. 
4. Sutton. G.P., "Rocket Propulsion Elements", John wiley, New York,2010,. 
5. Zucrow. N.J., "Principles of Jet Propulsion and Gas Turbines", John Wiley, New York, 1970. 
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20154E66D FUNDAMENTALS OF NANOSCIENCE L T P C 

  3 0 0 3 

OBJECTIVE: 

To learn about basis of nanomaterial science, preparation method, types and application 

UNIT I INTRODUCTION 8 

Nanoscale Science and Technology- Implications for Physics, Chemistry, Biology and 

Engineering- Classifications of nanostructured materials- nano particles- quantum dots, 

nanowires-ultra-thinfilms- multilayered materials. Length Scales involved and effect on 

properties: Mechanical, Electronic, Optical, Magnetic and Thermal properties. Introduction to 

properties and motivation for study (qualitative only). 

UNIT II GENERAL METHODS OF PREPARATION 9 

Bottom-up Synthesis-Top-down Approach: Co-Precipitation, Ultrasonication, Mechanical 

Milling, Colloidal routes, Self-assembly, Vapour phase deposition, MOCVD, Sputtering, 

Evaporation, Molecular Beam Epitaxy, Atomic Layer Epitaxy, MOMBE. 

UNIT III NANOMATERIALS 12 

Nanoforms of Carbon - Buckminster fullerene- graphene and carbon nanotube, Single wall 

carbon Nanotubes (SWCNT) and Multi wall carbon nanotubes (MWCNT)- methods of 

synthesis(arc-growth, laser ablation, CVD routes, Plasma CVD), structure-property Relationships 

applications- Nanometal oxides-ZnO,    TiO2,MgO,    ZrO2,    NiO,    nanoalumina,    CaO,    

AgTiO2,    Ferrites,      Nanoclays-functionalization and applications-Quantum wires, Quantum 

dots-preparation, properties and applications. 

 

UNIT IV        CHARACTERIZATION TECHNIQUES 9 

X-ray diffraction technique, Scanning Electron Microscopy - environmental techniques, 

Transmission Electron Microscopy including high-resolution imaging, Surface Analysis 

techniques- AFM, SPM, STM, SNOM, ESCA, SIMS-Nanoindentation. 

 

UNIT V        APPLICATIONS 7 

NanoInfoTech: Information storage- nanocomputer, molecular switch, super chip, nanocrystal, 

Nanobiotechlogy: nanoprobes in medical diagnostics and biotechnology, Nano medicines, 

Targetted drug delivery, Bioimaging - Micro Electro Mechanical Systems (MEMS), Nano 

Electro Mechanical Systems (NEMS)- Nanosensors, nano crystalline silver for bacterial 

inhibition, Nanoparticles for sunbarrier products - In Photostat, printing, solar cell, battery. 
TOTAL : 45 PERIODS 

OUTCOMES: 

 Will familiarize about the science of nanomaterials 
 Will demonstrate the preparation of nanomaterials 
 Will develop knowledge in characteristic nanomaterial 

 

TEXT BOOKS : 

1. A.S. Edelstein and R.C. Cammearata, eds., “Nanomaterials: Synthesis, Properties and 

Applications”, Institute of Physics Publishing, Bristol and Philadelphia, 1996. 

2. N John Dinardo, “Nanoscale Characterization of surfaces & Interfaces”, 2nd edition, 

Weinheim Cambridge, Wiley-VCH, 2000. 
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REFERENCES: 
1. G Timp, “Nanotechnology”, AIP press/Springer, 1999. 
2. Akhlesh Lakhtakia, “The Hand Book of Nano Technology, Nanometer Structure, Theory, 

Modeling and Simulations”. Prentice-Hall of India (P) Ltd, New Delhi, 2007. 
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20154E74A RENEWABLE SOURCES OF ENERGY L T P C 

  3 0 0 3 

OBJECTIVE: 
 At the end of the course, the students are expected to identify the new methodologies 

/ technologies for effective utilization of renewable energy sources. 

UNIT I INTRODUCTION 9 

World Energy Use – Reserves of Energy Resources – Environmental Aspects of Energy Utilisation 

– Renewable Energy Scenario in Tamil nadu, India and around the World – Potentials - 

Achievements / Applications – Economics of renewable energy systems. 

UNIT II SOLAR ENERGY 9 

Solar Radiation – Measurements of Solar Radiation - Flat Plate and Concentrating Collectors – 

Solar direct Thermal Applications – Solar thermal Power Generation - Fundamentals of Solar 

Photo Voltaic Conversion – Solar Cells – Solar PV Power Generation – Solar PV Applications. 

UNIT III WIND ENERGY 9 

Wind Data and Energy Estimation – Types of Wind Energy Systems – Performance – Site Selection 

– Details of Wind Turbine Generator – Safety and Environmental Aspects 

UNIT IV BIO - ENERGY 9 
Biomass direct combustion – Biomass gasifiers – Biogas plants – Digesters – Ethanol production 
– Bio diesel – Cogeneration - Biomass Applications 

UNIT V OTHER RENEWABLE ENERGY SOURCES 9 

Tidal energy – Wave Energy – Open and Closed OTEC Cycles – Small Hydro-Geothermal Energy 
– Hydrogen and Storage - Fuel Cell Systems – Hybrid Systems. 

TOTAL : 45 PERIODS 

OUTCOMES: 
Upon the completion of this course the students will be able to 
CO1 Discuss the importance and Economics of renewable Energy 
CO2 Discuss the method of power generation from Solar Energy 
CO3 Discuss the method of power generation from Wind Energy 
CO4 Explain the method of power generation from Bio Energy 
CO5 Explain the Tidal energy, Wave Energy, OTEC, Hydro energy, Geothermal Energy, Fuel 

Cells and Hybrid Systems. 

 

TEXT BOOKS: 
1. Rai. G.D., "Non Conventional Energy Sources", Khanna Publishers, New Delhi, 2011. 
2. Twidell, J.W. & Weir, A., "Renewable Energy Sources", EFN Spon Ltd., UK, 2006. 

 

REFERENCES: 

1. Chetan Singh Solanki, Solar Photovoltaics, "Fundamentals, Technologies and  

Applications", PHI Learning Private Limited, New Delhi, 2015. 

2. David M. Mousdale – "Introduction to Biofuels", CRC Press, Taylor  & Francis Group,  

USA  2017 

3. Freris. L.L., "Wind Energy Conversion Systems", Prentice Hall, UK, 1990. 

4. Godfrey Boyle, "Renewable Energy, Power for a Sustainable Future", Oxford University 

Press, U.K., 2012. 

5. Johnson Gary, L. "Wind Energy Systems", Prentice Hall, New York, 1985 
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20154E74B NON CONVENTIONAL MACHINING 

PROCESSES 
L T P C 

  3 0 0 3 

OBJECTIVE: 

 To learn about various unconventional machining processes, the various process parameters and 
their influence on performance and their applications 

UNIT I INTRODUCTION AND MECHANICAL ENERGY BASED PROCESSES 9 

Unconventional machining Process – Need – classification – merits, demerits and applications. 

Abrasive Jet Machining – Water Jet Machining – Abrasive Water Jet Machining - Ultrasonic 

Machining. (AJM, WJM, AWJM and USM). Working Principles – equipment used – Process 

parameters – MRR- Applications. 

UNIT II THERMAL AND ELECTRICAL  ENERGY  BASED  PROCESSES 9 

Electric Discharge Machining (EDM) – Wire cut EDM – Working Principle-equipments-Process 

Parameters-Surface Finish and MRR- electrode / Tool – Power and control Circuits-Tool Wear – 

Dielectric – Flushing –– Applications. Laser Beam machining and drilling, (LBM), plasma, Arc 

machining (PAM) and Electron Beam Machining (EBM). Principles – Equipment –Types - Beam 

control techniques – Applications. 

UNIT III CHEMICAL AND ELECTRO-CHEMICAL ENERGY BASED PROCESSES 9 

Chemical machining and Electro-Chemical machining (CHM and ECM)- Etchants – Maskant - 

techniques of applying maskants - Process Parameters – Surface finish and MRR-Applications. 

Principles of ECM- equipments-Surface Roughness and MRR Electrical circuit-Process Parameters- 

ECG and ECH - Applications. 

UNIT IV ADVANCED NANO FINISHING PROCESSES 9 

Abrasive flow machining, chemo-mechanical polishing, magnetic abrasive finishing, magneto 

rheological finishing, magneto rheological abrasive flow finishing their working principles, 

equipments, effect of process parameters, applications, advantages and limitations. 

UNIT V RECENT TRENDS IN NON-TRADITIONAL MACHINING PROCESSES 9 

Recent developments in non-traditional machining processes, their working principles, equipments, 

effect of process parameters, applications, advantages and limitations. Comparison of non-traditional 

machining processes. 
TOTAL: 45 PERIODS 

OUTCOMES: 
Upon the completion of this course the students will be able to 
CO1 Explain the need for unconventional machining processes and its classification 
CO2 Compare various thermal energy and electrical energy based unconventional 

machining processes. 
CO3 Summarize various chemical and electro-chemical energy based unconventional 

machining processes. 
CO4 Explain various nano abrasives based unconventional machining processes. 
CO5 Distinguish various recent trends based unconventional machining processes. 
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TEXT BOOKS: 
1. Vijay.K. Jain “Advanced Machining Processes” Allied Publishers Pvt. Ltd., New Delhi, 2007 
2. Pandey P.C. and Shan H.S. “Modern Machining Processes” Tata McGraw-Hill, New Delhi, 

2007. 

 

REFERENCES: 
1. Benedict. G.F. “Nontraditional Manufacturing Processes”, Marcel Dekker Inc., New York, 1987. 
2. Mc Geough, “Advanced Methods of Machining”, Chapman and Hall, London, 1998. 
3. Paul De Garmo, J.T.Black, and Ronald. A.Kohser, “Material and Processes in 

Manufacturing” Prentice Hall of India Pvt. Ltd., 8thEdition, New Delhi , 2001. 
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20154E74C OPERATIONS RESEARCH L T P C 

  3 0 0 3 

 

OBJECTIVE: 
 To provide knowledge and training in using optimization techniques under limited 

resources for the engineering and business problems. 

UNIT I LINEAR MODELS 15 

The phase of an operation research study – Linear programming – Graphical method– Simplex 

algorithm – Duality formulation – Sensitivity analysis. 

UNIT II TRANSPORTATION MODELS AND NETWORK MODELS 8 

Transportation Assignment Models –Traveling Salesman problem-Networks models –  Shortest 

route – Minimal spanning tree – Maximum flow models –Project network – CPM and PERT 

networks – Critical path scheduling – Sequencing models. 

UNIT III INVENTORY MODELS 6 
Inventory  models  –  Economic  order  quantity  models  –  Quantity  discount  models  –  
Stochastic inventory models – Multi product models – Inventory control models in practice. 

UNIT IV QUEUEING MODELS 6 

Queueing models - Queueing systems and structures – Notation parameter – Single server and 

multi server models – Poisson input – Exponential service – Constant rate service – Infinite 

population – Simulation. 

UNIT V DECISION MODELS 10 

Decision models – Game theory – Two person zero sum games – Graphical solution- Algebraic 

solution– Linear Programming solution – Replacement models – Models based on service life – 

Economic life– Single / Multi variable search technique – Dynamic Programming – Simple 

Problem. 

TOTAL: 45 PERIODS 
OUTCOME: 

 Upon completion of this course, the students can able  to use the optimization techniques  
for use engineering and Business problems 

 

TEXT BOOK: 
1. Hillier and Libeberman, “Operations Research”, Holden Day, 2005 
2. Taha H.A., “Operations Research”, Sixth Edition, Prentice Hall of India, 2003. 

REFERENCES: 

1. Bazara M.J., Jarvis and Sherali H., “Linear Programming and Network  Flows”,  John Wiley, 

2009. 

2. Budnick F.S., “Principles of Operations Research for Management”, Richard D Irwin, 1990. 
3. Philip D.T. and Ravindran A., “Operations Research”, John Wiley, 1992. 
4. Shennoy G.V. and Srivastava U.K., “Operation Research for Management”, Wiley  Eastern, 

1994. 

5. Tulsian and Pasdey V., “Quantitative Techniques”, Pearson Asia, 2002. 
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20154E74D TOTAL QUALITY MANAGEMENT L T  

P C 

3 0 0 

3 

OBJECTIVE: 

 To facilitate the understanding of Quality Management principles and process. 

UNIT I INTRODUCTION 9 

Introduction - Need for quality - Evolution of quality - Definitions of quality - Dimensions of 

product  and service quality - Basic concepts of TQM - TQM Framework - Contributions of 

Deming, Juran and Crosby - Barriers to TQM - Customer focus - Customer orientation, Customer 

satisfaction, Customer complaints, Customer retention. 

UNIT II TQM PRINCIPLES 9 
Leadership - Quality Statements, Strategic quality planning, Quality Councils - Employee involvement 
- Motivation, Empowerment, Team and Teamwork, Recognition and Reward, Performance 

appraisal - Continuous process improvement - PDCA cycle, 5S, Kaizen - Supplier partnership - 

Partnering, Supplier selection, Supplier Rating. 

UNIT III TQM TOOLS AND TECHNIQUES I 9 

The seven traditional tools of quality - New management tools - Six sigma: Concepts, 

Methodology, applications to manufacturing, service sector including IT - Bench marking - Reason 

to bench mark, Bench marking process - FMEA - Stages, Types. 

UNIT IV TQM TOOLS AND TECHNIQUES II 9 

Quality Circles - Cost of Quality - Quality Function Deployment (QFD) - Taguchi quality loss 

function - TPM - Concepts, improvement needs - Performance measures. 

UNIT V QUALITY MANAGEMENT SYSTEM 9 

Introduction—Benefits of ISO Registration—ISO 9000 Series of Standards—Sector-Specific 

Standards—AS 9100, TS16949 and TL 9000-- ISO 9001 Requirements—Implementation— 

Documentation—Internal     Audits—Registration--ENVIRONMENTAL     MANAGEMENT   

SYSTEM: 
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Introduction—ISO 14000 Series Standards—Concepts of ISO 14001—Requirements of ISO 14001— 

Benefits of EMS. 
TOTAL: 45 PERIODS 

OUTCOME: 

 The student would be able to apply the tools and techniques of quality management to 
manufacturing and services processes. 

 

TEXT BOOK: 

1. Dale H.Besterfiled, Carol B.Michna,Glen H. Besterfield,Mary B.Sacre,Hemant Urdhwareshe and 

Rashmi Urdhwareshe, “Total Quality Management”, Pearson Education Asia, Revised Third 

Edition, Indian Reprint, Sixth Impression, 2013. 

 

REFERENCES: 

1. James  R.  Evans  and  William  M.   Lindsay,   "The   Management   and   Control  of   Quality", 

8
th

 Edition, First Indian Edition, Cengage Learning, 2012. 

2. Janakiraman. B and Gopal .R.K., "Total Quality Management - Text and Cases", Prentice Hall 

(India) Pvt. Ltd., 2006. 

3. Suganthi.L and Anand Samuel, "Total Quality Management", Prentice Hall (India) Pvt. Ltd., 2006. 

4. ISO 9001-2015 standards 
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20154E76A ROBOTICS L T P C 

  3 0 0 3 

OBJECTIVES: 

 To understand the functions of the basic components of a Robot. 
 To study the use of various types of End of Effectors and Sensors 
 To impart knowledge in Robot Kinematics and Programming 
 To learn Robot safety issues and economics. 

UNIT I FUNDAMENTALS OF ROBOT 9 

Robot - Definition - Robot Anatomy - Co ordinate Systems, Work Envelope Types and 

Classification- Specifications-Pitch, Yaw, Roll, Joint Notations, Speed of Motion, Pay Load- Robot 

Parts and their Functions-Need for Robots-Different Applications. 

UNIT II ROBOT DRIVE SYSTEMS AND END EFFECTORS 9 

Pneumatic Drives-Hydraulic Drives-Mechanical Drives-Electrical Drives-D.C. Servo Motors, 

Stepper Motors, A.C. Servo Motors-Salient Features, Applications and Comparison of all these 

Drives, End Effectors-Grippers-Mechanical Grippers, Pneumatic and Hydraulic- Grippers, Magnetic 

Grippers, Vacuum Grippers; Two Fingered and Three Fingered Grippers; Internal Grippers and 

External Grippers; Selection and Design Considerations. 

UNIT III SENSORS AND MACHINE VISION 9 

Requirements of a sensor, Principles and Applications of the following types of sensors- Position 

sensors - Piezo Electric Sensor, LVDT, Resolvers, Optical Encoders, pneumatic Position Sensors, 

Range Sensors Triangulations Principles, Structured, Lighting Approach, Time of Flight, Range 

Finders, Laser Range Meters, Touch Sensors ,binary Sensors., Analog Sensors, Wrist Sensors, 

Compliance Sensors, Slip Sensors, Camera, Frame Grabber, Sensing and Digitizing Image Data- 

Signal Conversion, Image Storage, Lighting Techniques, Image Processing and Analysis-Data 

Reduction, Segmentation, Feature Extraction, Object Recognition, Other Algorithms, Applications- 

Inspection, Identification, Visual Serving and Navigation. 

UNIT IV ROBOT KINEMATICS AND ROBOT PROGRAMMING 9 
Forward Kinematics, Inverse Kinematics and Difference; Forward Kinematics and Reverse 
Kinematics of manipulators with Two, Three Degrees of Freedom (in 2 Dimension), Four Degrees  
of  freedom  (in 3  Dimension)  Jacobians,  Velocity  and   Forces-Manipulator   Dynamics, 
Trajectory Generator, Manipulator Mechanism Design-Derivations and problems. Lead through 
Programming, Robot programming Languages-VAL Programming-Motion Commands, Sensor 
Commands, End Effector commands and simple Programs. 

UNIT V IMPLEMENTATION AND ROBOT ECONOMICS 9 

RGV, AGV; Implementation of Robots in Industries-Various Steps; Safety Considerations  for  

Robot Operations - Economic Analysis of Robots. 

TOTAL: 45 PERIODS 

OUTCOMES: 
Upon the completion of this course the students will be able to 
CO1 Explain the concepts of industrial robots, classification, specifications and coordinate 

systems. Also summarize the need and application of robots in different sectors. 
CO2 Illustrate the different types of robot drive systems as well as robot end effectors. 
CO3 Apply the different sensors and image processing techniques in robotics to improve the 

ability of robots. 
CO4 Develop robotic programs for different tasks and familiarize with the kinematics motions of 

robot. 
CO5 Examine the implementation of robots in various industrial sectors and interpolate the 

economic analysis of robots. 
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TEXT BOOKS: 
1. Groover M.P., “Industrial Robotics -Technology Programming and Applications”, McGraw Hill, 

2012. 

2. Klafter R.D., Chmielewski T.A and Negin M., “Robotic Engineering - An Integrated 

Approach”,Prentice Hall, 2003. 

 

REFERENCES: 
1. Craig J.J., “Introduction to Robotics Mechanics and Control”, Pearson Education, 2008. 
2. Deb S.R., “Robotics Technology and Flexible Automation” Tata McGraw Hill Book Co., 2013. 
3. Fu.K.S.,Gonzalz R.C. and Lee C.S.G., “Robotics Control, Sensing, Vision and Intelligence”, 

McGraw Hill Book Co., 1987. 
4. Janakiraman P.A., “Robotics and Image Processing”, Tata McGraw Hill, 1995. 
5. Koren Y., “Robotics for Engineers", Mc Graw Hill Book Co., 1992. 
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20154E76B DESIGN OF JIGS, FIXTURES AND PRESS 
TOOLS 

L T P C 

  3 0 0 3 

 

OBJECTIVES: 

 To understand the functions and design principles of Jigs, fixtures and press tools 
 To gain proficiency in the development of required views of the final design. 

UNIT I LOCATING AND CLAMPING PRINCIPLES: 9 

Objectives of tool design- Function and advantages of Jigs and fixtures – Basic elements – principles 

of location – Locating methods and devices – Redundant Location – Principles of clamping – 

Mechanical actuation – pneumatic and hydraulic actuation Standard parts – Drill bushes and Jig 

buttons – Tolerances and materials used. 

UNIT II JIGS AND FIXTURES 9 

Design and development of jigs and fixtures for given component- Types of Jigs – Post, Turnover, 

Channel, latch, box, pot, angular post jigs – Indexing jigs – General principles of milling, Lathe, 

boring, broaching and grinding fixtures – Assembly, Inspection and Welding fixtures – Modular 

fixturing systems- Quick change fixtures. 

UNIT III PRESS WORKING TERMINOLOGIES AND ELEMENTS OF CUTTING DIES 9 

Press Working Terminologies - operations – Types of presses – press accessories – Computation  of 

press capacity – Strip layout – Material Utilization – Shearing action – Clearances – Press Work 

Materials – Center of pressure- Design of various elements of  dies – Die Block  – Punch holder,  Die 

set, guide plates – Stops – Strippers – Pilots – Selection of Standard parts – Design and preparation 

of four standard views of simple blanking, piercing, compound and progressive dies. 

UNIT IV BENDING AND DRAWING DIES 9 

Difference between bending and drawing – Blank development for above operations – Types of 

Bending dies – Press capacity – Spring back – knockouts – direct and indirect – pressure pads – 

Ejectors – Variables affecting Metal flow in drawing  operations  –  draw  die  inserts  –  draw  

beads- ironing – Design and development of bending, forming, drawing, reverse redrawing and 

combination dies – Blank development for axisymmetric, rectangular and elliptic parts – Single and 

double action dies. 

UNIT V          FORMING TECHNIQUES AND EVALUATION 9 

Bulging, Swaging, Embossing, coining, curling, hole flanging, shaving and sizing, assembly, fine 

Blanking dies – recent trends in tool design- computer Aids for sheet metal forming Analysis – basic 

introduction - tooling for numerically controlled machines- setup reduction for work holding – Single 

minute exchange of dies – Poka Yoke. 
TOTAL: 45 PERIODS 

Note: (Use of P S G Design Data Book is permitted in the University examination) 

 

OUTCOMES: 
Upon the completion of this course the students will be able to 

CO1 Summarize the different methods of Locating Jigs and Fixtures and Clamping 
principles 

CO2 Design and develop jigs and fixtures for given component 
CO3 Discuss the press working terminologies and elements of cutting dies 
CO4 Distinguish between Bending and Drawing dies. 
CO5 Discuss the different types of forming techniques 
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TEXT BOOKS: 

1. Joshi, P.H. “Jigs and Fixtures”, Second Edition, Tata McGraw Hill Publishing Co., Ltd., New 

Delhi, 2010. 
2. Joshi P.H “Press tools - Design and Construction”, wheels publishing, 1996 

 

REFERENCES: 
1. ASTME Fundamentals of Tool Design Prentice Hall of India. 
2. Design Data Hand Book, PSG College of Technology, Coimbatore. 
3. Donaldson, Lecain and Goold “Tool Design”, 5

th
 Edition, Tata McGraw Hill, 2017. 

4. Hoffman “Jigs and Fixture Design”, Thomson Delmar Learning, Singapore, 2004. 
5. Kempster, “Jigs and Fixture Design”, Third Edition, Hoddes and Stoughton, 1974. 
6. Venkataraman. K., “Design of Jigs Fixtures & Press Tools”, Tata McGraw Hill, New Delhi, 

2005. 
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UNIT 1: ENERGY SCENARIO  
Introduction -Primary and Secondary Energy -Commercial Energy and Non commercial Energy-Renewable 
and Non Renewable Energy-Indian Energy Scenario-Energy Needs of Growing Economy-Long Term Energy 
Scenario for India-Energy Pricing in India-Energy Sector Reforms-Energy and Environment-Energy Security-
Energy Conservation and its Importance-Energy Strategy for the Future. 
 
UNIT II BASICS OF ENERGY AND ENERGY MANAGEMENT 
Basics of energy: Definition-Various Forms of Energy-Electrical Energy Basics-Thermal Energy Basics-Units 
and Conversions. 
Energy Management :Definition & Objectives of Energy Management -Energy Audit: Types and 
Methodology -Energy Audit Reporting Format -Understanding Energy Costs -Benchmarking and energy 
Performance -Matching Energy Usage to Requirement-Maximising System Efficiency -Fuel and Energy 
Substitution-Energy Audit Instruments. 
 
UNIT III MATERIAL AND ENERGY BALANCE 
Energy Balance: Basic Principles-The Sankey Diagram and its Use-Material Balances-Energy Balances-
Method for Preparing Process Flow Chart-Facility as an Energy System  How to Carryout Material and 
Energy (M & E) Balance. Case study. 
 
UNIT IV PROJECT MANAGEMENT 
Step in Project management-Project Definition and scope-Technical design-Financing-Contracting-
Implementation-Project planning technique-Performance monitoring 
  
UNIT V ENERGY MONITORING AND TARGETING 
Energy monitoring: Definition-Elements of Monitoring & Targeting System-A Rationale for Monitoring, 
Targeting and Reporting -Data and Information Analysis –Relating-Energy Consumption and Production . 
 
 
TEXT BOOK: 
Guide book for National Certification Examination for Energy Management and  
Energy Auditors. 
 
REFERENCES: 
 
Energy Management Supply and Conservation, Butterworth Heinemann, 2002-Dr Clive Beggs 
Energy Audit Report of National Productivity Council 
Energy Management Hard Book, John Wiley and sons – Wayne C. Turner 
www.bee-india.com 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

20154E76C GENERAL ASPECTS OF ENERGY MANAGEMENT 
AND ENERGY AUDIT 

L T P C 
3 0 0 3 
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20154E76D COMPOSITE MATERIALS  L T P C 

  3 0 0 3 

 

OBJECTIVES: 

 To understand the fundamentals of composite material strength  and  its  mechanical  behavior 

 Understanding the analysis of fiber reinforced Laminate design for different combinations of 

plies with different orientations of the fiber. 

 Thermo-mechanical behavior and study of residual stresses in Laminates

 during processing. 

 Implementation of Classical Laminate Theory (CLT) to study and analysis for residual stresses 

in an isotropic layered structure such as electronic chips. 

 

UNIT I INTRODUCTION, LAMINA CONSTITUTIVE EQUATIONS & 

MANUFACTURING 9 

Definition –Need –  General  Characteristics,  Applications.  Fibers  –  Glass,  Carbon,  Ceramic  and 

Aramid fibers. Matrices – Polymer, Graphite, Ceramic and Metal Matrices – Characteristics of fibers 

and matrices. Lamina Constitutive Equations: Lamina Assumptions – Macroscopic Viewpoint. 

Generalized Hooke’s Law. Reduction to Homogeneous Orthotropic Lamina – Isotropic limit case, 

Orthotropic Stiffness matrix (Qij), Typical Commercial material properties, Rule of Mixtures. 

Generally Orthotropic Lamina –Transformation  Matrix,  Transformed  Stiffness.  Manufacturing:  

Bag Moulding Compression Moulding – Pultrusion – Filament Winding – Other Manufacturing 

Processes 

UNIT II FLAT PLATE LAMINATE CONSTITUTE EQUATIONS 9 

Definition of stress and Moment Resultants. Strain Displacement relations. Basic Assumptions of 

Laminated anisotropic plates. Laminate Constitutive Equations – Coupling Interactions, Balanced 

Laminates, Symmetric Laminates, Angle Ply Laminates,  Cross  Ply  Laminates.  Laminate 

Structural Moduli. Evaluation of Lamina Properties from Laminate Tests. Quasi-Isotropic Laminates. 

Determination of Lamina stresses within Laminates. 

UNIT III LAMINA STRENGTH ANALYSIS 9 

Introduction - Maximum Stress and Strain Criteria. Von-Misses Yield criterion for Isotropic 

Materials. Generalized Hill’s  Criterion  for  Anisotropic  materials.  Tsai-Hill’s  Failure  Criterion  

for Composites. Tensor Polynomial (Tsai-Wu) Failure criterion. Prediction of laminate Failure 

UNIT IV THERMAL ANALYSIS 9 

Assumption of Constant C.T.E’s. Modification of Hooke’s Law. Modification of Laminate 

Constitutive Equations. Orthotropic Lamina C.T.E’s. C.T.E’s for special Laminate Configurations –  

Unidirectional, Off-axis, Symmetric Balanced Laminates, Zero C.T.E laminates, Thermally Quasi- 

Isotropic Laminates 

UNIT V ANALYSIS OF LAMINATED FLAT PLATES 9 

Equilibrium Equations of Motion. Energy Formulations. Static Bending Analysis. Buckling 

Analysis. Free Vibrations – Natural Frequencies 
TOTAL: 45 PERIODS 

OUTCOMES: 
Upon the completion of this course the students will be able to 

CO1 Summarize the various types of Fibers, Equations and manufacturing methods for 
Composite materials 

CO2 Derive Flat plate Laminate equations 
CO3 Analyze Lamina strength 
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CO4 Analyze the thermal behavior of Composite laminates 
CO5 Analyze Laminate flat plates 

 

TEXT BOOKS: 

1. Gibson, R.F., "Principles of Composite Material Mechanics", Second Edition, McGraw-Hill, 

CRC press in progress, 1994, -. 

2. Hyer, M.W., “Stress Analysis of Fiber – Reinforced Composite Materials”, McGraw Hill, 1998 

 

REFERENCES: 

1. Agarwal, B.D., and Broutman L.J., “Analysis and Performance of Fiber Composites”, John 

Wiley and Sons, New York, 1990. 
2. Halpin, J.C., “Primer on Composite Materials, Analysis”, Technomic Publishing Co., 1984. 
3. Issac M. Daniel and Ori Ishai, “Engineering Mechanics of Composite Materials”, Oxford 

University Press-2006, First Indian Edition - 2007 

4. Mallick, P.K., Fiber, ”Reinforced Composites: Materials, Manufacturing and Design”, Maneel 

Dekker Inc, 1993. 

5. Mallick, P.K. and Newman, S., (edition), “Composite Materials Technology: Processes and 

Properties”, Hansen Publisher, Munish, 1990. 
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20154E82A PRODUCTION PLANNING AND CONTROL L T P C 

  3 0 0 3 

OBJECTIVES: 
 To understand the various components and functions of production planning  and control such as 

work study, product planning, process planning, production scheduling, Inventory Control. 

 To know the recent trends like manufacturing requirement Planning (MRP II) and Enterprise 

Resource Planning (ERP). 

UNIT I INTRODUCTION 9 

Objectives and benefits of planning and control-Functions of production control-Types of  

production- job- batch and continuous-Product development and design-Marketing aspect - 

Functional aspects- Operational aspect-Durability and dependability aspect aesthetic aspect. Profit 

consideration- Standardization, Simplification & specialization- Break even analysis-Economics of a 

new design. 

UNIT II WORK STUDY 9 

Method study, basic procedure-Selection-Recording of process - Critical analysis, Development - 

Implementation - Micro motion and memo motion study – work measurement - Techniques of work 

measurement - Time study - Production study - Work sampling - Synthesis from standard data - 

Predetermined motion time standards. 

UNIT III PRODUCT PLANNING AND PROCESS PLANNING 9 

Product planning-Extending the original product information-Value analysis-Problems in lack of 

product planning-Process planning and routing-Pre requisite information needed for process 

planning- Steps in process planning-Quantity determination in batch production-Machine capacity, 

balancing- Analysis of process capabilities in a multi product system. 

UNIT IV PRODUCTION SCHEDULING 9 

Production Control Systems-Loading and scheduling-Master Scheduling-Scheduling rules-Gantt 

charts-Perpetual loading-Basic scheduling problems - Line of balance – Flow production  

scheduling- Batch production scheduling-Product sequencing – Production Control systems- Periodic 

batch control-Material requirement planning kanban – Dispatching-Progress reporting and 

expediting- Manufacturing lead time-Techniques for aligning completion times and due dates. 

UNIT V INVENTORY CONTROL AND RECENT TRENDS IN PPC 9 

Inventory control-Purpose of holding stock-Effect of demand on inventories-Ordering procedures. 

Two bin system - Ordering cycle system-Determination of Economic order quantity and economic  

lot size- ABC analysis - Recorder procedure-Introduction to computer integrated production planning 

systems- elements of JUST IN TIME SYSTEMS-Fundamentals of MRP II and ERP. 
TOTAL: 45 PERIODS 

OUTCOMES: 
 Upon completion of this course,  the  students  can  able  to  prepare  production  planning and 

control activities such as work study, product planning, production scheduling, Inventory 

Control. 

 They can plan manufacturing requirements manufacturing requirement Planning (MRP II) and 

Enterprise Resource Planning (ERP). 

 

TEXT BOOKS: 
1. James. B. Dilworth, ”Operations management – Design, Planning and Control

 for manufacturing and services” Mcgraw Hill International edition 1992. 
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2. Martand Telsang, “Industrial Engineering and Production Management”, First edition, S. Chand 

and Company, 2000. 

 

REFERENCES: 

1. Chary. S.N., “Theory and Problems in Production & Operations Management”, Tata McGraw Hill, 

1995. 

2. Elwood S.Buffa, and Rakesh K.Sarin, “Modern Production / Operations Management”, 8th Edition 

John Wiley and Sons, 2000. 

3. Jain. K.C. & Aggarwal. L.N., “Production Planning Control and Industrial Management”, Khanna 

Publishers, 1990. 

4. Kanishka Bedi, “Production and Operations management”, 2
nd

 Edition, Oxford university press, 

2007. 

5. Melynk, Denzler, “ Operations management – A value driven approach” Irwin Mcgraw hill. 
6. Norman Gaither, G. Frazier, “Operations Management” 9

th
 Edition, Thomson learning IE, 2007 

7. Samson Eilon, “Elements of Production Planning and Control”, Universal Book Corpn.1984 
8. Upendra Kachru, “ Production and Operations Management – Text and cases” 1

st
 Edition, Excel 

books 2007 
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20154E82B COMPUTER INTEGRATED MANUFACTURING 
SYSTEMS 

L T P C 

  3 0 0 3 

 

OBJECTIVE: 

 To understand the application of computers in various aspects of  Manufacturing  viz.,  Design, 

Proper planning, Manufacturing cost, Layout & Material Handling system. 

UNIT I INTRODUCTION 9 

Brief introduction to CAD and CAM – Manufacturing Planning, Manufacturing control- Introduction 

to CAD/CAM – Concurrent Engineering-CIM concepts – Computerised elements of CIM system – 

Types of production - Manufacturing models and Metrics – Mathematical models of Production 

Performance – Simple problems – Manufacturing Control – Simple Problems – Basic Elements of an 

Automated system – Levels of Automation – Lean Production and Just-In-Time Production. 

UNIT II PRODUCTION PLANNING AND CONTROL AND COMPUTERISED 
PROCESS PLANNING 9 

Process planning – Computer Aided Process Planning (CAPP) – Logical steps in Computer Aided 

Process Planning – Aggregate Production Planning and the Master Production Schedule – Material 

Requirement planning – Capacity Planning- Control Systems-Shop Floor Control-Inventory Control 

– Brief on  Manufacturing  Resource  Planning-II  (MRP-II)  &  Enterprise  Resource  Planning 

(ERP) - Simple Problems. 

UNIT III CELLULAR MANUFACTURING 9 

Group Technology(GT), Part Families – Parts Classification and coding – Simple Problems in Opitz 

Part Coding system – Production flow Analysis – Cellular Manufacturing – Composite part concept 

– Machine cell design and layout – Quantitative  analysis  in  Cellular  Manufacturing  –  Rank  

Order Clustering Method - Arranging Machines in a GT cell – Hollier Method – Simple Problems. 

 
UNIT IV FLEXIBLE MANUFACTURING SYSTEM (FMS) AND AUTOMATED 

GUIDED VEHICLE SYSTEM (AGVS) 9 

Types of Flexibility - FMS – FMS Components – FMS Application & Benefits – FMS Planning and 

Control – Quantitative analysis  in  FMS  –  Simple  Problems.  Automated  Guided  Vehicle  

System (AGVS) – AGVS Application – Vehicle Guidance technology – Vehicle Management & 

Safety. 

 

UNIT V INDUSTRIAL ROBOTICS 9 

Robot Anatomy and Related Attributes – Classification of Robots- Robot Control systems – End 

Effectors – Sensors in Robotics – Robot Accuracy and Repeatability - Industrial Robot  Applications 

– Robot Part Programming – Robot Accuracy and Repeatability – Simple Problems. 

 

TOTAL : 45 PERIODS 
OUTCOMES: 
CO1 Explain the basic concepts of CAD, CAM and computer integrated manufacturing 

systems 
CO2 Summarize the production planning and control and computerized process planning 
CO3 Differentiate the different coding systems used in group technology 
CO4 Explain the concepts of flexible manufacturing system (FMS) and automated guided 

vehicle (AGV) system 
CO5 Classification of robots used in industrial applications 
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TEXT BOOKS: 

1. Mikell.P.Groover “Automation, Production Systems and Computer Integrated 

Manufacturing”, Prentice Hall of India, 2008. 

2. Radhakrishnan P, Subramanyan S.and Raju V., “CAD/CAM/CIM”, 2nd Edition, New 

Age International (P) Ltd, New Delhi, 2000. 

 
REFERENCES: 
1. Gideon Halevi and Roland Weill, “Principles of Process Planning – A Logical 

Approach” Chapman & Hall, London, 1995. 
2. Kant Vajpayee S, “Principles of Computer Integrated Manufacturing”, Prentice Hall India. 
3. Rao. P, N Tewari &T.K. Kundra, “Computer Aided Manufacturing”, Tata McGraw Hill 

Publishing Company, 2000. 
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20154E82C 
ENERGY EFFICIENCY IN 

THERMAL UTILITIES 

L T P C 
3 0 0 3 

 
 

UNIT 1: FUELS AND COMBUSTION        

 9 

Introduction to Fuels -Properties of Liquid Fuels -Properties of Coal -Properties of Gaseous Fuels -Properties of 

Agro Residues -Combustion -Combustion of Oil Combustion of Coal -Combustion of Gas -Draft System -

Combustion Controls. 

              

              

 9 
UNIT2: BOILERS 

Introduction -Boiler Systems -Boiler Types and Classifications -Performance Evaluation of Boilers -Boiler 

Blowdown -Boiler Water Treatment -Energy Conservation Opportunities -Case Study. 

             

 9             

  

UNIT3: STEAM SYSTEM 

Introduction-Properties of Steam -Steam Distribution -Steam Pipe Sizing and Design-Proper Selection, Operation 

and Maintenance of Steam Traps -Performance Assessment Methods for Steam Traps-Energy Saving 

Opportunities. 

             

 9 

UNIT4: FURNACES AND INSULATION 

Types and Classification of Different Furnaces-Performance Evaluation of a Typical Furnace -General Fuel 

Economy Measures in Furnaces -Case Study -Purpose of Insulation -Types and Application -Calculation of 

Insulation Thickness Economic Thickness of Insulation(ETI) -Simplified Formula for Heat Loss Calculation. 

             

 9 

UNIT 5: FBC BOILERS, COGENERATION  AND WASTE HEAT RECOVERY 

 

Introduction -Mechanism of Fluidised Bed Combustion -Types of Fluidised Bed Combustion Boilers -Retrofitting 

of FBC Systems to Conventional Boilers -Advantages of Fluidised Bed Combustion Boilers-Need for Cogeneration 

- Principle of Cogeneration -Technical Options for Cogeneration -Classification of Cogeneration Systems -Factors 

Influencing Cogeneration Choice -Case Study -Introduction -Classification and Application  -Benefits of Waste 

Heat Recovery - Development of a Waste Heat Recovery System -Commercial Waste Heat Recovery Devices. 

TOTAL: 45 PERIODS 
 

TEXT BOOK: 

 

Guide book for National Certification Examination for Energy Managers and Energy Auditors-Bureau of Energy 

Efficiency 

 

REFERENCE BOOK :  

 

1. Smith, CB Energy Management Principles, Pergamon Press, New York 1981 
2. www.bee-india.com 
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20154E82D PROFESSIONAL ETHICS IN ENGINEERING L  T   P 
C 

3   0  0  3 

OBJECTIVE: 

 To enable the students to create an awareness on Engineering Ethics and Human Values to 

instill Moral and Social Values and Loyalty and to appreciate the rights of others. 

UNIT I HUMAN VALUES 10 

Morals, values and Ethics – Integrity – Work ethic – Service learning – Civic virtue – Respect 

for others – Living peacefully – Caring – Sharing – Honesty – Courage – Valuing time – 

Cooperation – Commitment – Empathy – Self confidence – Character – Spirituality – 

Introduction to Yoga and meditation for professional excellence and stress management. 

UNIT II ENGINEERING ETHICS 9 

Senses of ‘Engineering Ethics’ – Variety of moral issues – Types of inquiry – Moral 

dilemmas – Moral Autonomy – Kohlberg’s theory – Gilligan’s theory – Consensus and 

Controversy – Models of professional roles - Theories about right action – Self-interest – 

Customs and Religion – Uses of Ethical Theories. 

UNIT III ENGINEERING AS SOCIAL EXPERIMENTATION 9 

Engineering as Experimentation – Engineers  as responsible Experimenters  –  Codes of  

Ethics –  A Balanced Outlook on Law. 

UNIT IV SAFETY, RESPONSIBILITIES AND RIGHTS 9 

Safety and Risk – Assessment of Safety and Risk – Risk Benefit Analysis and Reducing Risk 

- Respect for Authority – Collective Bargaining – Confidentiality – Conflicts of Interest – 

Occupational Crime – Professional Rights – Employee Rights – Intellectual Property Rights 

(IPR) – Discrimination. 

UNIT V GLOBAL ISSUES 8 

Multinational Corporations – Environmental Ethics – Computer Ethics – Weapons 

Development – Engineers as Managers – Consulting Engineers – Engineers as Expert 

Witnesses and Advisors – Moral Leadership –Code of Conduct – Corporate Social 

Responsibility. 
TOTAL: 45 PERIODS 

OUTCOME: 

 Upon completion of the course, the student should be able to apply ethics in society, 
discuss the ethical issues related to engineering and realize the responsibilities and rights 

in the society. 

TEXT BOOKS: 

1. Govindarajan M, Natarajan S, Senthil Kumar V. S, “Engineering Ethics”, Prentice Hall of 

India, New Delhi, 2004. 

2. Mike W. Martin and Roland Schinzinger, “Ethics in Engineering”, Tata McGraw Hill, 

New Delhi, 2003. 

REFERENCES: 
1. Charles B. Fleddermann, “Engineering Ethics”, Pearson Prentice Hall, New Jersey, 2004. 
2. Charles E. Harris, Michael S. Pritchard and Michael J. Rabins, “Engineering Ethics – 

Concepts and Cases”, Cengage Learning, 2009. 

3. Edmund G Seebauer and Robert L Barry, “Fundamentals of Ethics for Scientists and 
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Engineers”, Oxford University Press, Oxford, 2001. 
4. John R Boatright, “Ethics and the Conduct of Business”, Pearson Education, New Delhi, 2003 
5. Laura P. Hartman and Joe Desjardins, “Business Ethics: Decision Making for Personal 

Integrity and Social Responsibility” Mc Graw Hill education, India Pvt. Ltd.,New Delhi, 

2013. 

Web sources: 

1. www.onlineethics.org 
2. www.nspe.org 
3. www.globalethics.org 
4. www.ethics.org 
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OPEN ELECTIVE–I 

 

20150FE54A 
DATABASE MANAGEMENT SYSTEMS 

L T P C 

 3 0 0 3 

OBJECTIVES: 

  

 To learn the fundamentals of data models  

 To learn conceptual modeling using ER diagrams.  

 To study SQL queries and database programming  

 To learn proper designing of relational database.  

 To understand database security concepts  

  To understand Information retrieval techniques  

 

UNIT I         DBMS AND CONCEPTUAL DATA MODELING 9 

Purpose of Database System – Data independence - Data Models – Database System Architecture 

– Conceptual Data modeling: ER models - Enhanced-ER Model. Introduction to relational 

databases – Relational Model – Keys – ER-to-Relational Mapping. Modeling of a library 

management system. 

UNIT II       DATABASE QUERYING 11 

Relational Algebra – SQL: fundamentals – DDL – Specifying integrity constraints - DML – Basic 

retrieval queries in SQL - Complex SQL retrieval queries – nested queries – correlated queries – 

joins - aggregate functions. Creating a table, populating data, adding integrity constraints, 

querying tables with simple and complex queries. 

UNIT III         DATABASE PROGRAMMING 9 

Database programming with function calls, stored procedures - views – triggers. Embedded SQL. 

ODBC connectivity with front end tools. Implementation using ODBC/JDBC and SQL/PSM, 

implementing functions, views, and triggers in MySQL / Oracle. 

UNIT IV          SUSPENSION AND BRAKES SYSTEMS 9 

Functional Dependencies – Design guidelines – Normal Forms: first, second, third – Boyce/Codd 

Normal Form – Normalization algorithms. Design of a banking database system / university 

database system. 

UNIT V          ALTERNATIVE ENERGY SOURCES 9 

Database security issues – Discretionary access control – role based access – Encryption and 

public key infrastructures – challenges. Information Retrieval: IR Concepts, Retrieval Models, 

Queries in IR systems. 

TOTAL : 45 PERIODS 
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OUTCOMES: 

At the end of the course, the student should be able to: 

  

 understand relational data model, evolve conceptual model of a given problem, its 

mapping to relational model and Normalization  

 query the relational database and write programs with database connectivity  

 understand the concepts of database security and information retrieval systems  

  

TEXTBOOKS:  

 

Ramez Elmasri, Shamkant B. Navathe, “Fundamentals of Database Systems”, Sixth Edition , 

Pearson, 2011.  

2. Abraham Silberschatz, Henry F. Korth, S. Sudharshan, “Database System Concepts”, Sixth 

Edition, Tata McGraw Hill, 2011  

 

REFERENCES: 

 

C.J.Date, A.Kannan, S.Swamynathan, “An Introduction to Database Systems”, Eighth Edition, 

Pearson Education, 2006.  

2. Raghu Ramakrishnan, ―Database Management Systems‖, Fourth Edition, McGraw-Hill 

College Publications, 2015.  
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20150FE54B 
CLOUD COMPUTING 

L T P C 

 3 0 0 3 

OBJECTIVES: 

 To learn about the concept of cloud and utility computing. 

 To have knowledge on the various issues in cloud computing. 

 To be familiar with the lead players in cloud. 

  To appreciate the emergence of cloud as the next generation computing paradigm. 

UNIT I         INTRODUCTION TO CLOUD COMPUTING 9 

Introduction to Cloud Computing – Roots of Cloud Computing – Desired Features of Cloud 

Computing – Challenges and Risks – Benefits and Disadvantages of Cloud Computing. 

UNIT II       VIRTUALIZATION 9 

Introduction to Virtualization Technology – Load Balancing and Virtualization – Understanding 

Hypervisor – Seven Layers of Virtualization – Types of Virtualization – Server, Desktop, 

Application Virtualization. 

UNIT III         CLOUD ARCHITECTURE, SERVICES AND STORAGE 9 

NIST Cloud Computing Reference Architecture – Public, Private and Hybrid Clouds - laaS – 

PaaS – SaaS – Architectural Design Challenges – Cloud Storage. 

UNIT IV          RESOURCE MANAGEMENT AND SECURITY IN CLOUD 9 

Inter Cloud Resource Management – Resource Provisioning Methods – Security Overview – 

Cloud Security Challenges – Data Security –Application Security – Virtual Machine Security. 

UNIT V          CASE STUDIES 9 

Google App Engine(GAE) – GAE Architecture – Functional Modules of GAE – Amazon Web 

Services(AWS) – GAE Applications – Cloud Software Environments – Eucalyptus – Open 

Nebula – Open Stack. 

TOTAL : 45 PERIODS 

OUTCOMES: 

At the end of the course, the student should be able to: 

 Articulate the main concepts, key technologies, strengths and limitations of cloud 

computing. 

  Learn the key and enabling technologies that help in the development of cloud. 

  Develop the ability to understand and use the architecture of compute and storage cloud, 

service and delivery models. 

 Explain the core issues of cloud computing such as resource management and security. 

  Be able to install and use current cloud technologies. 

 Choose the appropriate technologies, algorithms and approaches for implementation and 

use of cloud. 

TEXTBOOKS:  

80



86 

 

1. Buyya R., Broberg J., Goscinski A., “Cloud Computing: Principles and Paradigm”, First 

Edition, John Wiley & Sons, 2011.  

2. Kai Hwang, Geoffrey C. Fox, Jack G. Dongarra, "Distributed and Cloud Computing, From 

Parallel Processing to the Internet of Things", Morgan Kaufmann Publishers, 2012.  

3. Rittinghouse, John W., and James F. Ransome, “Cloud Computing: Implementation, 

Management, And Security”, CRC Press, 2017. 
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20152FE54A 
BASICS OF BIOMEDICAL INSTRUMENTATION 

L T P C 

 3 0 0 3 

OBJECTIVES: 

  

 To study about the different bio potential and its propagation  

  

  

 -physiological parameters.  

 amiliarize the different biochemical measurements.  

  

UNIT I         BIO POTENTIAL GENERATION AND ELECTRODES TYPES 9 

Origin of bio potential and its propagation. Types of electrodes - surface, needle and micro 

electrodes and their equivalent circuits. Recording problems - measurement with two electrodes 

UNIT II       BIOSIGNAL CHARACTERISTICS AND 

ELECTRODECONFIGURATIONS 

9 

Biosignals characteristics – frequency and amplitude ranges. ECG – Einthoven‟s triangle, 

standard 12 lead system. EEG – 10-20 electrode system, unipolar, bipolar and average mode. 

EMG– unipolar and bipolar mode. 

UNIT III         SIGNAL CONDITIONING CIRCUITS 9 

Need for bio-amplifier - differential bio-amplifier, Impedance matching circuit, isolation 

amplifiers, Power line interference, Right leg driven ECG amplifier, Band pass filtering 

UNIT IV          MEASUREMENT OF NON-ELECTRICALPARAMETERS 10 

Temperature, respiration rate and pulse rate measurements. Blood Pressure: indirect methods - 

Auscultatory method, direct methods: electronic manometer, Systolic, diastolic pressure, Blood 

flow and cardiac output measurement: Indicator dilution, and dye dilution method, ultrasound 

blood flow measurement. 

UNIT V          BIO-CHEMICAL MEASUREMENT 8 

Blood gas analyzers and Non-Invasive monitoring, colorimeter, Sodium Potassium Analyser, 

spectrophotometer, blood cell counter, auto analyzer (simplified schematic description). 

TOTAL : 45 PERIODS 

OUTCOMES: 

At the end of the course, the student should be able to: 

  

 To Learn the different bio potential and its propagation.  

 CO2: To get Familiarize the different electrode placement for various physiological 

recording  

 CO3: Students will be able design bio amplifier for various physiological recording  

 CO4: Students will understand various technique non electrical physiogical measurements 
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CO5: Understand the different biochemical measurements 

TEXTBOOKS:  

 

1. Leslie Cromwell, “Biomedical Instrumentation and measurement”, Prentice hall of India, New 

Delhi, 2007.  

2. John G. Webster, “Medical Instrumentation Application and Design”, John Wiley and sons, 

New York, 2004. (Units I, II & V)  

 

REFERENCES: 

 

1. Myer Kutz, “Standard Handbook of Biomedical Engineering and Design”, McGraw Hill 

Publisher, 2003.  

2. Khandpur R.S, “Handbook of Biomedical Instrumentation”, Tata McGraw-Hill, New Delhi, 

2003.(Units II & IV)  

3. Joseph J. Carr and John M. Brown, “Introduction to Biomedical Equipment Technology”, 

Pearson Education, 2004.  
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20153FE54A 
INDUSTRIAL NANOTECHNOLOGY 

L T P C 

 3 0 0 3 

OBJECTIVES: 

  

 To elucidate on advantages of nanotechnology based applications in each industry  

  

 
nanotechnology in each industry  

  

UNIT I         NANO ELECTRONICS 9 

Advantages of nano electrical and electronic devices –Electronic circuit chips – Lasers - Micro 

and NanoElectromechanical systems – Sensors, Actuators, Optical switches,- Data memory –

Lighting and Displays – Batteries - Fuel cells and Photo-voltaic cells – Electric double layer 

capacitors – Lead-free solder – Nanoparticle coatings for electrical products. 

UNIT II       BIONANOTECHNOLOGY 9 

Nanoparticles in bone substitutes and dentistry – Implants and Prosthesis – Nanorobotics in 

Surgery –Nanosensors in Diagnosis– Neuro-electronic Interfaces– Therapeutic applications. 

UNIT III         TRANSMISSION SYSTEMS 9 

Nanocatalyts – Smart materials – Heterogenous nanostructures and composites – Nanostructures 

for Molecular recognition (Quantum dots, Nanorods, Nanotubes) – Molecular Encapsulation and 

its applications – Nanoporous zeolites – Self-assembled Nanoreactors. 

UNIT IV          SUSPENSION AND BRAKES SYSTEMS 9 

Nanotechnology in Agriculture -Precision farming, Smart delivery system – Insecticides using 

nanotechnology – Potential of nano-fertilizers - Nanotechnology in Food industry 

UNIT V          ALTERNATIVE ENERGY SOURCES 9 

Nanofibre production - Electrospinning – Controlling morphologies of nanofibers – Tissue 

engineering application– Polymer nanofibers - Nylon-6 nanocomposites from polymerization - 

Nano-filled polypropylene fibers - Nano finishing in textiles (UV resistant, antibacterial, 

hydrophilic, self-cleaning, flame retardant finishes) – Modern textiles Cosmetics – Formulation of 

Gels, Shampoos, Hair-conditioners 

TOTAL : 45 PERIODS 

REFERENCES: 

 

Neelina H. Malsch (Ed.),Biomedical Nanotechnology, CRC Press (2005)  

2. Udo H. Brinker, Jean-Luc Mieusset (Eds.), Molecular Encapsulation: Organic Reactions in 

Constrained Systems,Wiley Publishers (2010).  

3. Jennifer Kuzma and Peter VerHage, Nanotechnology in agriculture and food production, 

Woodrow Wilson International Center, (2006).  
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4. Lynn J. Frewer, Willehm Norde, R. H. Fischer and W. H. Kampers, Nanotechnology in the 

Agri-food sector, Wiley-VCH Verlag, (2011).  

5. P. J. Brown and K. Stevens, Nanofibers and Nanotechnology in Textiles, Woodhead Publishing 

Limited, Cambridge, (2007).  

6. Y-W. Mai,Polymer Nano composites, Woodhead publishing, (2006).  

7. W.N. Chang,Nanofibres fabrication, performance and applications, Nova Science Publishers 

Inc, (2009)  
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20153FE54B 
ENERGY CONSERVATION AND MANAGEMENT 

L T P C 

 3 0 0 3 

OBJECTIVES: 

 

Understand and analyse the energy data of industries  

 

 

 

  

UNIT I         INTRODUCTION 9 

Energy - Power – Past & Present scenario of World; National Energy consumption Data – 

Environmental aspects associated with energy utilization – Energy Auditing: Need, Types, 

Methodology and Barriers. Role of Energy Managers. Instruments for energy auditing. 

UNIT II       ELECTRICAL SYSTEMS 9 

Components of EB billing – HT and LT supply, Transformers, Cable Sizing, Concept of 

Capacitors, Power Factor Improvement, Harmonics, Electric Motors - Motor Efficiency 

Computation, Energy Efficient Motors, Illumination – Lux, Lumens, Types of lighting, Efficacy, 

LED Lighting and scope of Encon in Illumination. 

UNIT III         THERMAL SYSTEMS 9 

Stoichiometry, Boilers, Furnaces and Thermic Fluid Heaters – Efficiency computation and encon 

measures. Steam: Distribution &U sage: Steam Traps, Condensate Recovery, Flash Steam 

Utilization, Insulators & Refractories 

UNIT IV          ENERGY CONSERVATION IN MAJOR UTILITIES 9 

Pumps, Fans, Blowers, Compressed Air Systems, Refrigeration and Air Conditioning Systems – 

Cooling Towers – D.G. sets 

UNIT V          ECONOMICS 9 

Energy Economics – Discount Rate, Payback Period, Internal Rate of Return, Net Present Value, 

Life Cycle Costing –ESCO concept 

TOTAL : 45 PERIODS 

OUTCOMES: 

At the end of the course, the student should be able to: 

 to analyse the energy data of industries.  

  

  

  

TEXTBOOKS:  

 

Energy Manager Training Manual (4 Volumes) available at www.energymanager training.com,a 

86



92 

 

website administered by Bureau of Energy Efficiency (BEE), a statutory body under Ministry of 

Power, Government of India, 2004.  

 

REFERENCES: 

 

Witte. L.C., P.S. Schmidt, D.R. Brown, “Industrial Energy Management and Utilisation” 

Hemisphere Publ, Washington, 1988.  

2. Callaghn, P.W. “Design and Management for Energy Conservation”, Pergamon Press, Oxford, 

1981.  

3. Dryden. I.G.C., “The Efficient Use of Energy” Butterworths, London, 1982  

4. Turner. W.C., “Energy Management Hand book”, Wiley, New York, 1982.  

5. Murphy. W.R. and G. Mc KAY, “Energy Management”, Butterworths, London 1987.  
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20154FE54A 
RENEWABLE ENERGY SOURCES 

L T P C 

 3 0 0 3 

OBJECTIVES: 

 To get exposure on solar radiation and its environmental impact to power. 

 To know about the various collectors used for storing solar energy. 

 To know about the various applications in solar energy. 

  To learn about the wind energy and biomass and its economic aspects. 

 To know about geothermal energy with other energy sources. 

UNIT I         PRINCIPLES OF SOLAR RADIATION   10 

Role and potential of new and renewable source, the solar energy option, Environmental impact of 

solar power, physics of the sun, the solar constant, extraterrestrial and terrestrial solar radiation, 

solar radiation on titled surface, instruments for measuring solar radiation and sun shine, solar 

radiation data. 

UNIT II       SOLAR ENERGY COLLECTION 8 

Flat plate and concentrating collectors, classification of concentrating collectors, orientation and 

thermal analysis, advanced collectors. 

UNIT III         SOLAR ENERGY STORAGE AND APPLICATIONS 7 

Different methods, Sensible, latent heat and stratified storage, solar ponds. Solar Applications- 

solar heating/cooling technique, solar distillation and drying, photovoltaic energy conversion. 

UNIT IV          WIND ENERGY 10 

Sources and potentials, horizontal and vertical axis windmills, performance characteristics, Betz 

criteria BIO-MASS: Principles of Bio-Conversion, Anaerobic/aerobic digestion, types of Bio-gas 

digesters, gas yield, combustion characteristics of bio-gas, utilization for cooking, I.C.Engine 

operation and economic aspects. 

UNIT V          GEOTHERMAL ENERGY 9 

Resources, types of wells, methods of harnessing the energy, potential in India. OCEAN 

ENERGY: OTEC, Principles utilization, setting of OTEC plants, thermodynamic cycles. Tidal 

and wave energy: Potential and conversion techniques, mini-hydel power plants, and their 

economics. DIRECT ENERGY CONVERSION: Need for DEC, Carnot cycle, limitations, 

principles of DEC. 

TOTAL : 45 PERIODS 

OUTCOMES: 

At the end of the course, the student should be able to: 

 Understanding the physics of solar radiation. 

 Ability to classify the solar energy collectors and methodologies of storing solar energy. 
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 Knowledge in applying solar energy in a useful way. 

 Knowledge in wind energy and biomass with its economic aspects. 

Knowledge in capturing and applying other forms of energy sources like wind, biogas and 

geothermal energies. 

TEXTBOOKS:  

1. Rai G.D. , “Non-Conventional Energy Sources”, Khanna Publishers, 2011 

2. Twidell & Wier, “Renewable Energy Resources”, CRC Press (Taylor & Francis), 2011 

 

REFERENCES: 

 

1. Tiwari and Ghosal, “Renewable energy resources”, Narosa Publishing House, 2007 

2. Ramesh R & Kumar K.U , “Renewable Energy Technologies”,Narosa Publishing House, 2004 

3. Mittal K M , “Non-Conventional Energy Systems”, Wheeler Publishing Co. Ltd, New Delhi, 

2003 

4. Kothari D.P, Singhal ., K.C., “Renewable energy sources and emerging technologies”, P.H.I, 

New Delhi, 2010 
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20154FE54B 
AUTOMOTIVE SYSTEMS 

L T P C 

 3 0 0 3 

OBJECTIVES: 

 To understand the construction and working principle of various parts of an automobile. 

 To have the practice for assembling and dismantling of engine parts and transmission 

system 

UNIT I         AUTOMOTIVE ENGINE AUXILIARY SYSTEMS 9 

Automotive engines‐ External combustion engines –Internal combustion engines ‐classification of 

engines‐ SI Engines‐ CI Engines‐ two stroke engines ‐four stroke engines‐ construction and 

working principles ‐ IC engine components‐ functions and materials ‐valve timing –port timing 

diagram‐ Injection system ‐Unit injector system‐ Rotary distributor type ‐ Electronically 

controlled injection system for SI engines‐CI engines‐Ignition system ‐ Electronic ignition system 

‐Transistorized ignition system, capacitive discharge ignition system. 

UNIT II       VEHICLE FRAMES AND STEERING SYSTEM 9 

Vehicle construction and different Chassis layouts –classifications of chassis‐ types of frames‐ 

frameless chassis construction –articulated vehicles‐ vehicle body ‐ Vehicle aerodynamics‐various 

resistances and its effects ‐ steering system –conventional –sophisticated vehicle‐ and types of 

steering gear box‐Power Steering‐ Steering geometry‐condition for true rolling 

motion‐Ackermann’s‐ Devi’s steering system ‐ types of stub axle – Types of rear axles. 

UNIT III         TRANSMISSION SYSTEMS 9 

Clutch‐types and construction, gear boxes‐ manual and automatic, gear shift mechanisms, Over 

drive, transfer box, fluid flywheel, torque converter, propeller shaft, slip joints, universal joints –‐ 

Hotchkiss Drive and Torque Tube Drive‐ rear axle‐ Differential‐wheels and tyres. 

UNIT IV          SUSPENSION AND BRAKES SYSTEMS 9 

Suspension Systems‐ conventional Suspension Systems ‐independent Suspension Systems –leaf 

spring – coil spring –taper‐lite ‐ eligo,s spring Types of brakes ‐Pneumatic and Hydraulic Braking 

Systems, Antilock Braking System (ABS), electronic brake force distribution (EBD) and Traction 

Control. Derive the equation of Forces acting while applying a brakes on plain surface ‐ inclined 

road‐gradient . 

UNIT V          ALTERNATIVE ENERGY SOURCES 9 

Use of Natural Gas, Liquefied Petroleum Gas, Bio‐diesel, Bio‐ethanol, Gasohol and Hydrogen in 

Automobiles‐ Engine modifications required –Performance, Combustion and Emission 

Characteristics of SI and CI engines with these alternate fuels ‐ Electric and Hybrid Vehicles, Fuel 

Cell. Turbo chargers ‐Engine emission control by three way catalytic converter system. 

Note: Practical Training in dismantling and assembling of Engine parts and Transmission Systems 

should be given to the students. 

TOTAL : 45 PERIODS 
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OUTCOMES: 

At the end of the course, the student should be able to: 

 Upon completion of this course, the students will be able to identify the different 

components in automobile engineering. 

 Have clear understanding on different auxiliary and transmission systems usual. 

TEXTBOOKS:  

Ganesan V. “Internal Combustion Engines”, Third Edition, Tata McGraw‐Hill, 2007. 

2. Jain K.K. and Asthana .R.B, “Automobile Engineering” Tata McGraw Hill Publishers, New 

Delhi, 2002. 

3. Kirpal Singh, “Automobile Engineering”, Vol 1 & 2, Seventh Edition, Standard Publishers, 

New Delhi, 1997. 

REFERENCES: 

Heinz Heisler, “Advanced Engine Technology,” SAE International Publications USA, 1998. 

2. Joseph Heitner, “Automotive Mechanics,” Second Edition, East‐West Press, 1999. 

3. Martin W, Stockel and Martin T Stockle , “Automotive Mechanics Fundamentals,” The Good 

heart –Will Cox Company Inc, USA ,1978. 

4. Newton ,Steeds and Garet, “Motor Vehicles”, Butterworth Publishers,1989. 
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20155FE54A 
AIR POLLUTION AND CONTROL ENGINEERING 

L T P C 

 3 0 0 3 

OBJECTIVES: 

  

 To impart knowledge on the principle and design of control of Indoor/ particulate/ gaseous 

air pollutant and its emerging trends.  

  

UNIT I         NTRODUCTION 7 

Structure and composition of Atmosphere – Definition, Scope and Scales of Air Pollution – 

Sources and classification of air pollutants and their effect on human health, vegetation, animals, 

property, aesthetic value and visibility- Ambient Air Quality and Emission standards. 

UNIT II       METEOROLOGY 6 

Effects of meteorology on Air Pollution - Fundamentals, Atmospheric stability, Inversion, Wind 

profiles and stack plume patterns- Atmospheric Diffusion Theories – Dispersion models, Plume 

rise. 

UNIT III         CONTROL OF PARTICULATE CONTAMINANTS 11 

Factors affecting Selection of Control Equipment – Gas Particle Interaction – Working principle - 

Gravity Separators, Centrifugal separators Fabric filters, Particulate Scrubbers, Electrostatic 

Precipitators. 

UNIT IV          CONTROL OF GASEOUS CONTAMINANTS 11 

Factors affecting Selection of Control Equipment – Working principle - absorption, Adsorption, 

condensation, Incineration, Bio filters – Process control and Monitoring. 

UNIT V          INDOOR AIR QUALITY MANAGEMENT 10 

Sources, types and control of indoor air pollutants, sick building syndrome and Building related 

illness- Sources and Effects of Noise Pollution – Measurement – Standards –Control and 

Preventive measures. 

TOTAL : 45 PERIODS 

OUTCOMES: 

At the end of the course, the student should be able to: 

  

 basic concepts of air quality management  

  

 
standards.  

 ments.  

  

  

TEXTBOOKS:  
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Lawrence K. Wang, Norman C. Pareira, Yung Tse Hung, “Air Pollution Control Engineering”, 

Tokyo, springer science + science media LLC,2004.  

2. Noel de Nevers, “Air Pollution Control Engineering”, Waveland press,Inc 2017.  

3. Anjaneyulu. Y, “Air Pollution and Control Technologies‟, Allied Publishers (P) Ltd., India 

2002.  

 

REFERENCES: 

 

1. David H.F. Liu, Bela G. Liptak, “Air Pollution”, Lweis Publishers, 2000.  

2. Arthur C. Stern, “Air Pollution (Vol.I – Vol.VIII)”, Academic Press, 2006.  

3. Wayne T.Davis, “Air Pollution Engineering Manual”, John Wiley & Sons, Inc, 2000.  

4. M.N Rao and HVN Rao, “Air Pollution”, Tata Mcgraw Hill Publishing Company limited,2007.  

5. C.S.Rao, “Environmental Pollution Control Engineering”, New Age International(P) Limited 

Publishers,2006.  
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20155FE54B 
GEOGRAPHIC INFORMATION SYSTEM 

L T P C 

 3 0 0 3 

OBJECTIVES: 

  

 To introduce the fundamentals and components of Geographic Information System  

  

 processes. 

UNIT I         FUNDAMENTALS OF GIS 9 

Introduction to GIS - Basic spatial concepts - Coordinate Systems - GIS and Information Systems 

– Definitions – History of GIS - Components of a GIS – Hardware, Software, Data, People, 

Methods – Proprietary and open source Software - Types of data – Spatial, Attribute data- types of 

attributes – scales/ levels of measurements. 

UNIT II       SPATIAL DATA MODELS 9 

Database Structures – Relational, Object Oriented – ER diagram - spatial data models – Raster 

Data Structures – Raster Data Compression - Vector Data Structures - Raster vs Vector Models- 

TIN and GRID data models - OGC standards - Data Quality. 

UNIT III         DATA INPUT AND TOPOLOGY 9 

Scanner - Raster Data Input – Raster Data File Formats – Vector Data Input –Digitiser –Topology 

- Adjacency, connectivity and containment – Topological Consistency rules – Attribute Data 

linking – ODBC – GPS - Concept GPS based mapping. 

UNIT IV          DATA ANALYSIS 9 

Vector Data Analysis tools - Data Analysis tools - Network Analysis - Digital Education models - 

3D data collection and utilisation. 

UNIT V          APPLICATIONS 9 

GIS Applicant - Natural Resource Management - Engineering - Navigation - Vehicle tracking and 

fleet management - Marketing and Business applications - Case studies. 

TOTAL : 45 PERIODS 

OUTCOMES: 

At the end of the course, the student should be able to: 

  

 Have basic idea about the fundamentals of GIS.  

  

  

  

  

  

TEXTBOOKS:  

Kang - Tsung Chang, Introduction to Geographic Information Systems, McGraw Hill Publishing, 
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2nd Edition, 2011. 2. Ian Heywood, Sarah Cornelius, Steve Carver, Srinivasa Raju, “An 

Introduction Geographical Information Systems, Pearson Education, 2nd Edition,2007. 

REFERENCES: 

Lo.C.P., Albert K.W. Yeung, Concepts and Techniques of Geographic Information Systems, 

Prentice-Hall India Publishers, 2006 
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OPEN ELECTIVEII 

 

 

20150FE74A                              INTRODUCTION TO C PROGRAMMING                  L   T    P    C  

3    0    0     3 OBJECTIVES    
• To develop C Programs using basic programming constructs • To develop C programs using arrays and 

strings • To develop applications in C using functions and structures  

 

 UNIT I   INTRODUCTION                                                                                                             9 

Structure of C program – Basics: Data Types – Constants –Variables - Keywords – Operators: Precedence 

and Associativity - Expressions - Input/Output statements, Assignment statements – Decision-making 

statements - Switch statement - Looping statements – Pre-processor directives - Compilation process – 

Exercise Programs: Check whether the required amount can be withdrawn based on the available amount 

– Menu-driven program to find the area of different shapes – Find the sum of even numbers   Text Book: 

ReemaThareja (Chapters 2,3)  

 

UNIT II   ARRAYS                                                                                                                          9 

Introduction to Arrays – One dimensional arrays: Declaration – Initialization - Accessing elements –  

Operations: Traversal, Insertion, Deletion, Searching -  Two dimensional arrays: Declaration – 

Initialization - Accessing elements – Operations: Read – Print – Sum – Transpose – Exercise Programs: 

Print the number of positive and negative values present in the array – Sort the numbers using bubble sort  

- Find whether the given is matrix is diagonal or not. Text Book: ReemaThareja (Chapters 5) 

 

UNIT III STRINGS                                                                                                                            9 
Introduction to Strings - Reading  and writing a string - String operations (without using built-in string 

functions): Length – Compare – Concatenate – Copy – Reverse – Substring – Insertion – Indexing – 

Deletion – Replacement – Array of strings – Introduction to Pointers – Pointer operators – Pointer 

arithmetic - Exercise programs: To find the frequency of a character in a string - To find the number of 

vowels, consonants and white spaces in a given text - Sorting the names. Text Book: ReemaThareja 

(Chapters 6 & 7)  

UNIT IV FUNCTIONS                                                                                                                   9 

Introduction to Functions – Types: User-defined and built-in functions - Function prototype - Function 

definition - Function call - Parameter passing: Pass by value - Pass by reference - Built-in functions 

(string functions) – Recursive functions – Exercise programs: Calculate the total amount of power 

consumed by ‘n’ devices (passing an array to a function) – Menu-driven program to count the numbers 

which are divisible by 3, 5 and by both (passing an array to a function) – Replace the punctuations from a 

given sentence by the space character (passing an array to a function) Text Book: ReemaThareja 

(Chapters 4) 

 

UNIT V STRUCTURES                                                                                                                9 

Introduction to structures – Declaration – Initialization – Accessing the members – Nested Structures – 

Array of Structures – Structures and functions – Passing an entire structure – Exercise programs: 

Compute the age of a person using structure and functions (passing a structure to a function) – Compute 

the number of days an employee came late to the office by considering his arrival time for 30 days (Use 

array of structures and functions) Text Book: ReemaThareja (Chapters 8)  

 

TOTAL:45 PERIODS  

OUTCOMES  

Upon completion of this course, the students will be able to   
• Develop simple applications using basic constructs  
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• Develop  applications using arrays and strings 

• Develop applications using functions and structures 

 

TEXT BOOK   
1. ReemaThareja, “Programming in C”, Oxford University Press, Second Edition, 2016  

 

REFERENCES:  
1. Kernighan, B.W and Ritchie,D.M, “The C Programming language”, Second Edition, Pearson 

Education, 2006  

2. Paul Deitel and Harvey Deitel, “C How to Program”, Seventh edition, Pearson Publication 

3. Juneja, B. L and Anita Seth, “Programming in C”, CENGAGE Learning India pvt. Ltd., 2011 

4. PradipDey, Manas Ghosh, “Fundamentals of Computing and Programming in C”, First Edition, 

Oxford University Press, 2009    
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20150FE74B                       DATA STRUCTURES AND ALGORITHMS                     L  T  P C  

   3   0  0  3  

 OBJECTIVES:  
 

 learn linear data structures – lists, stacks, and queues 

 

 

 

 UNIT I           ALGORITHM ANALYSIS, LIST ADT                         11  

Algorithms: Notation - analysis – running time calculations.  Abstract Data Types (ADTs): List ADT – 

array-based implementation – linked list implementation – singly linked lists- applications of lists: 

Polynomial Manipulation. Implementation of List ADT using an array and using a linked list in C.  

 

UNIT II  STACKS AND QUEUES                                7 

Stack ADT - Applications - Evaluating arithmetic expressions- Conversion of Infix to Postfix- Recursion. 

Queue ADT – Priority Queue - applications of queues. Implementation of Stack ADT and  palindrome 

checking using C.   Implementation of Queue operations  using arrays in C. 

 

UNIT III  SEARCHING AND SORTING ALGORITHMS                     10 

Divide and conquer methodology  - Searching: Linear Search - Binary Search. Sorting: Insertion sort – 

Merge sort – Quick sort – Heap sort. Analysis of searching and sorting techniques. Implementation of 

linear search, binary search, insertion sort, merge sort and quick sort algorithms in C.  

 

UNIT IV TREES                           9  

Tree ADT – tree traversals - Binary Tree ADT – expression trees – binary search tree ADT – applications 

of trees.Heap  – applications of heap. Implementation of Binary search tree and its operations, tree 

traversal methods, finding height of the tree using C. Implementation of heap and heap sorting using 

arrays in C. 

 

 UNIT V GRAPHS                       8 

Definition – Representation of Graph – Breadth-first traversal - Depth-first traversal – Dynamic 

programming Technique – Warshall’s and Floyd’s algorithm – Greedy method - Dijkstra’s algorithm – 

applications of graphs. Implementation of graph, graph traversal methods, finding shortest path using 

Dijkstra’s algorithm in C   

 

TOTAL: 45 PERIODS 

 

OUTCOMES: 

 At the end of this course, the students should be able to:  
 

 

 

 

TEXT BOOKS: 

 

1. Mark Allen Weiss, “Data Structures and Algorithm Analysis in C”, 2
nd

  Edition, Pearson 

Education,1997. 

2. Brian W. Kernighan and Dennis M. Ritchie, “The C Programming Language”, 2
nd

  Edition, Pearson 

Education, 1988. 
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REFERENCES:  

 

1. Aho, Hopcroft and Ullman, “Data Structures and Algorithms”, Pearson Education,1983. 

2. S.Sridhar, “Design and Analysis of Algorithms”, First Edition, Oxford University Press. 2014 

3. Byron Gottfried,  Jitender Chhabra, “Programming with C” (Schaum's Outlines Series),Mcgraw 

Hill Higher Ed., III Edition, 2010 

4. YashvantKanetkar, “Data Structures Through C”, BPB publications, II edition, 2003    
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20152FE74A                                                  ROBOTICS                                             L   T   P  C                                                                                                                                                   

                                                                                                                                        3    0  0  3  

OBJECTIVES:  
 use of various types of 

Robot safety issues and economics.  

 

UNIT I FUNDAMENTALS OF ROBOT                                                                                        6 

Robot - Definition - Robot Anatomy - Co ordinate Systems, Work Envelope Types and Classification- 

Specifications-Pitch, Yaw, Roll, Joint Notations, Speed of Motion, Pay Load- Robot Parts and their 

Functions-Need for Robots-Different Applications.  

 

UNIT II ROBOT DRIVE SYSTEMS AND END EFFECTORS                                                    9  

Pneumatic Drives-Hydraulic Drives-Mechanical Drives-Electrical Drives-D.C. Servo Motors, Stepper 

Motors, A.C. Servo Motors-Salient Features, Applications and Comparison of all these Drives, End 

Effectors-Grippers-Mechanical Grippers, Pneumatic and Hydraulic- Grippers, Magnetic Grippers, 

Vacuum Grippers; Two Fingered and Three Fingered Grippers; Internal Grippers and External Grippers; 

Selection and Design Considerations.  

 

UNIT III   SENSORS AND MACHINE VISION                                                                      12 

Requirements of a sensor, Principles and Applications of the following types of sensors- Position  sensors 

- Piezo Electric Sensor, LVDT, Resolvers, Optical Encoders, pneumatic Position Sensors, Range Sensors 

Triangulations Principles, Structured, Lighting Approach, Time of Flight, Range Finders, Laser Range 

Meters, Touch Sensors ,binary Sensors., Analog Sensors, Wrist Sensors, Compliance Sensors, Slip 

Sensors, Camera, Frame Grabber, Sensing and Digitizing Image Data- Signal Conversion, Image Storage, 

Lighting Techniques, Image Processing and Analysis-Data Reduction, Segmentation, Feature Extraction, 

Object Recognition, Other Algorithms, Applications- Inspection, Identification, Visual Serving and 

Navigation.  

 

UNIT IV ROBOT KINEMATICS AND ROBOT PROGRAMMING                                      13 

Forward Kinematics, Inverse Kinematics and Difference; Forward Kinematics and Reverse Kinematics of 

manipulators with Two, Three Degrees of Freedom (in 2 Dimension), Four Degrees of freedom (in 3 

Dimension) Jacobians, Velocity and Forces-Manipulator Dynamics, Trajectory Generator, Manipulator 

Mechanism Design-Derivations and problems. Lead through Programming, Robot programming 

Languages-VAL Programming-Motion Commands, Sensor Commands, End Effector commands and 

simple Programs.  

 

UNIT V IMPLEMENTATION AND ROBOT ECONOMICS                                                        5 

RGV, AGV; Implementation of Robots in Industries-Various Steps; Safety Considerations for Robot 

Operations - Economic Analysis of Robots.  

 

TOTAL: 45 PERIODS OUTCOME:  
 completion of this course, the students can able to apply the basic engineering knowledge for the 

design of robotics  

 

TEXT BOOKS: 1. Klafter R.D., ChmielewskiT.A and Negin M., “Robotic Engineering - An Integrated  

Approach”, Prentice Hall, 2003. 2. GrooverM.P., “Industrial Robotics -Technology Programming and 

Applications”, McGraw Hill, 2001.   
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20152FE74B   ELECTRONIC DEVICES     L T P C   3  0 0  3  

 

OBJECTIVES:   

The student should be made to:  
 Introduce the concept of diodes, Bipolar Junction Transistors and FET 

 Study the various model parameters of Transistors 

 Learn the concept of special semiconductor devices, Power & Display devices 

 Impart the knowledge of various configurations, characteristics and applications.   

 

UNIT I   SEMICONDUCTOR DIODE     9  
PN junction diode, Current equations, Energy Band diagram, Diffusion and drift current densities, 

forward and reverse bias characteristics, Transition and Diffusion Capacitances, Switching 

Characteristics, Breakdown in PN Junction Diodes. 

 

UNIT II    BIPOLAR JUNCTION TRANSISTORS                                                              9 

NPN -PNP -Operations-Early effect-Current equations – Input and Output characteristics of CE, CB, CC 

- Hybrid -p model  - h-parameter model, Ebers  Moll  Model- GummelPoonmodel, Multi Emitter 

Transistor. 

 

UNIT III    FIELD EFFECT TRANSISTORS                                                                         9 

JFETs – Drain and Transfer characteristics,-Current equations-Pinch off voltage and its significance- 

MOSFET- Characteristics- Threshold voltage -Channel length modulation, DMOSFET, E-MOSFET- 

Characteristics – Comparison of MOSFET with JFET.  

 

UNIT IV     SPECIAL SEMICONDUCTOR DEVICES                                                       9 

Metal-Semiconductor Junction - MESFET, FINFET, PINFET, CNTFET, DUAL GATE MOSFET, Point 

Contact Diode, p-i-n Diode, Avalanche Photodiode, Schottky barrier diodeZener diode-Varactor diode –

Tunnel diode- Gallium Arsenide device, LASER diode, LDR. 

 

UNIT V      POWER DEVICES AND DISPLAY DEVICES                                                9 

UJT,  Thyristor - SCR, Diac, Triac, Power BJT- Power MOSFET- DMOS-VMOS.   LED, LCD, Opto 

Coupler, Solar cell, CCD. 

         

         TOTAL: 45  PERIODS 

 OUTCOMES:   

After this course, the student should be able to:  
 Analyze the characteristics of semiconductor diodes. 

 Analyze and solve problems of Transistor circuits using model parameters. 

 Identify and characterize diodes and various types of transistors. 

 Analyze the characteristics of special semiconductor devices. 

 Analyze the characteristics of Power and Display devices.  

 

 

TEXT BOOKS: 

 

1. Millman and Halkias, “Electronic Devices and Circuits”, 4
th

 Edition, McGraw Hill, 2015. 
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2. Mohammad Rashid, “Electronic Devices and Circuits”, Cengage Learning Pvt. Ltd, 2015.  

3. Salivahanan. S, Suresh Kumar. N, “Electronic Devices and circuits”, 4
TH

 Edition, McGraw Hill, 

2016.  

 

REFERENCES:  
1. Donald A Neaman, “Semiconductor Physics and Devices”, 4

th
 Edition, McGraw Hill, 2012. 

2. Robert L. Boylestad and Louis Nashelsky, “Electronic Devices and Circuit Theory” Pearson Prentice 

Hall, 11
th

Edition, 2014. 

3. Bhattacharya and Sharma, “Solid State Electronic Devices”, 2
nd

Edition, Oxford University Press, 

2014.  

4. R.S.Sedha, “A Textbook of Electronic Devices and Circuits”, 2
nd

Edition, S.Chand Publications, 

2008.  

5. David A. Bell, “Electronic Devices and Circuits”, 5
th

Edition, Oxford University Press, 2008.  
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20153FE74B         INTRODUCTION TO RENEWABLE ENERGY SYSTEMS                   L T  P 

C                      

              3  0  0  3       

OBJECTIVES: 

 To Provide knowledge   
 

 

and solar energy systems. 

 

 

 UNIT I        INTRODUCTION                                                                                                       9  

Environmental aspects of electric energy conversion: impacts of renewable energy generation on 

environment (cost-GHG Emission) - Qualitative study of different renewable energy resources: Solar, 

wind, ocean, Biomass, Fuel cell, Hydrogen energy systems and hybrid renewable energy systems.  

 

UNIT II  ELECTRICAL MACHINES FOR RENEWABLE ENERGY CONVERSION                  

Reference theory fundamentals-principle of operation and analysis: IG and PMSG    9 

 

UNIT III  POWER CONVERTERS                                                                                          9 

Solar: Block diagram of solar photo voltaic system -Principle of operation: line commutated converters 

(inversion-mode) - Boost and buck-boost converters- selection of inverter, battery sizing, array sizing 

Wind: Three phase AC voltage controllers  

 

UNIT IV        ANALYSIS OF WIND AND PV SYSTEMS                                                        9 

Stand alone operation of fixed and variability speed wind energy conversion systems and solar system-

Grid connection Issues -Grid integrated PMSG, SCIG Based WECS, grid Integrated solar system 

 

UNIT V         HYBRID RENEWABLE ENERGY SYSTEMS           9                      

      

Need for Hybrid Systems- Range and type of Hybrid systems- Case studies of Wind-PV Maximum Power 

Point Tracking (MPPT).  

TOTAL : 45 PERIODS 

 

 OUTCOMES:  
 

 

d the stand alone and grid connected renewable energy systems. 

 

 

converters used for hybrid renewable energy systems. 

 

TEXT BOOK: 

1. S. N. Bhadra, D.Kastha, S.Banerjee, “Wind Electrical Systems”, Oxford University Press,     2005. 

2. B.H.Khan Non-conventional Energy sources Tata McGraw-hill Publishing Company, New Delhi,2009.   

 

REFERENCES: 

1. Rashid .M. H “power electronics Hand book”, Academic press, 2001. 

2. Ion Boldea, “Variability speed generators”, Taylor & Francis group, 2006. 

3. Rai. G.D, “Non conventional energy sources”, Khanna publishes, 1993. 

4. Gray, L. Johnson, “Wind energy system”, prentice hall linc, 1995. 
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5. Andrzej M. Trzynnadlowski, „Introduction to Modern Power Electronics‟, Second edition, wiley       

India Pvt. Ltd, 2012.     
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20155FE74B                                       WASTE WATER TREATMENT                                  L  T  P  C                                     

3   0  0   3 

 OBJECTIVES  
tion and oxidation 

process.   

 

 

UNIT I  WATER QUALITY AND PRELIMINARY TREATMENT                                   9 

 Water Quality-physical- chemical and biological parameters of water- water quality requirement - 

potable water standards -wastewater effluent standards -water quality indices. Water purification systems 

in natural systems- physical processes-chemical processes and biological processes- primary, secondary 

and tertiary treatment-Unit operations-unit processes. Mixing, clarification - sedimentation; Types; 

aeration and gas transfer – coagulation and flocculation, coagulation processes - stability of colloids - 

destabilization of colloids- transport of colloidal particles, clariflocculation. 

 

UNIT II  INDUSTRIAL WATER TREATMENT                                    9  

Filtration – size and shape characteristics of filtering media – sand filters hydraulics of filtration – design 

considerations – radial, upflow, highrate and multimedia filters, pressure filter. Water softening – lime 

soda, zeolite and demineralization processes – industrial water treatment for boilers.   

 

UNIT III  CONVENTIONAL TREATMENT METHODS                        9 

Taste and odour control – adsorption – activated carbon treatment – removal of color – iron and 

manganese removal – aeration, oxidation, ion exchange and other methods – effects of fluorides – 

fluoridation and defluoridation –desalination - corrosion prevention and control – factors influencing 

corrosion – Langelier index – corrosion control measures.  

 

UNIT IV  WASTEWATER TREATMENT                                                                                       9 

Wastewater treatment – pre and primary treatment – equalization neutralization – screening and grid 

removal – sedimentation – oil separation gas stripping of volatile organics – biological oxidation – 

lagoons and stabilization basins – aerated lagoons – activated sludge process – trickling filtration – 

anaerobic decomposition. 

 

UNIT V  ADSORPTION AND OXIDATION PROCESSES                                                           9 

Chemical process – adsorption – theory of adsorption – ion exchange process – chemical oxidation – 

advanced oxidation process – sludge handling and disposal – miscellaneous treatment processes. 

 

TOTAL:  45 PERIODS 

 

OUTCOMES  
 

 

 appreciate the necessity of water and acquire knowledge of preliminary treatment. 

 

 TEXTBOOKS:  
1. Metcalf and Eddy, “Wastewater Engineering”, 4

th
 ed., McGraw Hill Higher Edu., 2002. 

2. W. Wesley Eckenfelder, Jr., “Industrial Water Pollution Control”, 2
nd

Edn., McGraw Hill Inc., 1989. 
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REFERENCES 

 

1. S.P. Mahajan, “Pollution control in process industries”, 27
th

 Ed. Tata McGraw Hill Publishing 

Company Ltd., 2012.  

2. M. Lancaster, “Green Chemistry: An Introductory Text”, 2
nd

 edition, RSC publishing, 2010.  

3. C.S. Rao, “Environmental Pollution Control Engineering”, New Age International, 2007. 
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PROGRAMME EDUCATIONAL OBJECTIVES: 
PEO1: To enable graduates to pursue research, or have a successful career in academia or industries 

associated with Electronics and Communication Engineering, or as entrepreneurs. 

PEO2: To provide students with strong foundational concepts and also advanced techniques and tools in 
order to enable them to build solutions or systems of varying complexity. 

PEO3: To prepare students to critically analyze existing literature in an area of specialization and ethically 
develop innovative and research oriented methodologies to solve the problems identified. 

PROGRAMME OUTCOMES: 
 

Engineering Graduates will be able to: 
A. Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, 

and an engineering specialization to the solution of complex engineering problems. 

 
B. Problem analysis: Identify, formulate, review research literature, and analyze complex engineering 

problems reaching substantiated conclusions using first principles of mathematics, natural sciences, 
and engineering sciences. 

 
C. Design/development of solutions: Design solutions for complex engineering problems and design 

system components or processes that meet the specified needs with appropriate consideration for the 
public health and safety, and the cultural, societal, and environmental considerations. 

 
D. Conduct investigations of complex problems: Use research-based knowledge and research 

methods including design of experiments, analysis and interpretation of data, and synthesis of the 

information to provide valid conclusions. 

 
E. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern 

engineering and IT tools including prediction and modeling to complex engineering activities with 
an understanding of the limitations. 

F. The engineer and society: Apply reasoning informed by the contextual knowledge to assess 

societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to the 
professional engineering practice. 

 
G. Environment and sustainability: Understand the impact of the professional engineering solutions 

in societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable 
development. 

H. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of 
the engineering practice. 

 
I. Individual and team work: Function effectively as an individual, and as a member or leader in 

diverse teams, and in multidisciplinary settings. 

J. Communication: Communicate effectively on complex engineering activities with the engineering 
community and with society at large, such as, being able to comprehend and write effective reports 
and design documentation, make effective presentations, and give and receive clear instructions. 

K. Project management and finance: Demonstrate knowledge and understanding of the engineering 

and management principles and apply these to one‘s own work, as a member and leader in a team, to 
manage projects and in multidisciplinary environments. 

 
L. Life-long learning: Recognize the need for, and have the preparation and ability to engage in 

independent and life-long learning in the broadest context of technological change. 
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MAPPING OF PROGRAMME EDUCATIONAL OBJECTIVES WITH PROGRAMME 

OUTCOMES 

A broad relation between the programme objective and the outcomes is given in the following table 
 

PROGRAMME 

EDUCATIONAL 

OBJECTIVES 

PROGRAMME OUTCOMES 

A B C D E F G H I J K L M 

1 3 3 2 3 2 1 1 2 1 1 3 1 3 
2 3 3 3 3 3 1 1 1 1 1 1 2 2 
3 3 3 3 3 3 2 2 3 1 2 2 2 2 

 

 
 

Contribution 1: Reasonable 2:   Significant 3:   Strong 
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B.TECH (FULL TIME) – ECE – R-2020 

I - VIII SEMESTERS CURRICULUM 

SEMESTER I 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER II 
 

Sl. No 
COURSE 

CODE 
COURSE TITLE L T P C 

THEORY 

1. 20147S21 Technical English 4 0 0 4 

2. 20148S22 Engineering Mathematics II 4 0 0 4 

3. 20149S23B Physics for Electronics Engineering 3 0 0 3 

4. 20153S24B Circuit Analysis 4 0 0 4 

5. 20153S25B 
Basic Electrical And Instrumentation 
Engineering 

3 0 0 3 

6. 20152S26B Electronic Devices 3 0 0 3 

PRACTICALS 

7. 20154L27 Engineering Practices Laboratory 0 0 4 2 

8. 20152L28B Circuits and Devices Laboratory 0 0 4 2 

Soft Skills Course 

9. 201AGIC Indian Constitution  2 

10. 201ASBE Basic Behavioral Etiquette  2 

TOTAL 21 0 8 29 

SEMESTER III 
 

Sl. No 
COURSE 

CODE 
COURSE TITLE L T P C 

THEORY 

1. 20148S31B 
Linear Algebra and Partial Differential 
Equations 

4 0 0 4 

2. 20152S32 Control Systems Engineering 3 0 0 3 

3. 20152S33 Fundamentals of Data Structures In C 3 0 0 3 

4.  20152C34  Digital Electronics 3 0 0 3 

5. 20152C35 Signals and Systems 4 0 0 4 

Sl. No 
COURSE 

CODE 
COURSE TITLE L T P C 

THEORY 

1. 20147S11 Communicative English 4 0 0 4 

2. 20148S12 Engineering Mathematics I 4 0 0 4 

3. 20149S13 Engineering Physics 3 0 0 3 

4. 20149S14 Engineering Chemistry 3 0 0 3 

5. 20154S15 Engineering Graphics 2 0 4 4 

6. 20150S16 
Problem Solving and Basics of Python 
Programming 

3 0 0 3 

PRACTICALS 

7. 20150L17 
Problem Solving and Basics of Python 
Programming Lab 

0 0 4 2 

8. 20149L18 Physics and Chemistry Laboratory 0 0 4 2 

Soft Skills Course 

9. 201AGIT Induction Training Programme 2 

TOTAL 19 0 12 27 
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Sl. No 
COURSE 

CODE 
COURSE TITLE L T P C 

6. 20152C36 Electronic Circuits- I 3 0 0 3 

PRACTICALS 

7. 20152L37 
Fundamentals of Data Structures In C 
Laboratory 

0 0 4 2 

8. 20152L38 Analog and Digital Circuits Laboratory 0 0 4 2 

9. 20152L39 
Interpersonal Skills / Listening & 
Speaking 

0 0 2 1 

Soft Skills Course 

10. 201AGGS Introduction to Gender Studies  2 

TOTAL 20 0 10 27 
 

SEMESTER IV 
 

Sl. No 
COURSE 

CODE 
COURSE TITLE L T P C 

THEORY 

1. 20148S41B Probability and Random Processes 4 0 0 4 

2. 20152C42 Electronic Circuits II 3 0 0 3 

3. 20152C43 Communication Theory 3 0 0 3 

4. 20152C44 Electromagnetic Fields 4 0 0 4 

5. 20152C45 Linear Integrated Circuits 3 0 0 3 

6. 20149S46 
Environmental Science and 
Engineering 

3 0 0 3 

PRACTICALS 

7. 20152L47 
Circuits Design and Simulation 
Laboratory 

0 0 4 2 

8. 20152L48 Linear Integrated Circuits Laboratory 0 0 4 2 

Soft Skills Course 

9. 201AGCE Community Engagement 2 

10. 201ASGS 
Technical, General Aptitude and Skill set 
Development 

2 

TOTAL 20 0 8 28 

SEMESTER V 
 

Sl. No 
COURSE 

CODE 
COURSE TITLE L T P C 

THEORY 

1. 20152C51 Digital Communication 3 0 0 3 

2. 20152C52 Discrete-Time Signal Processing 4 0 0 4 

3. 20152S53 
Computer Architecture and 
Organization 

3 0 0 3 

4. 201_ _OE54_ Open Elective – I 3 0 0 3 

5. 20152C55 Communication Networks 3 0 0 3 

6. 20152E56_ Elective – I 3 0 0 3 

PRACTICALS 

7. 20152L57 Digital Signal Processing Laboratory 0 0 4 2 

8. 20152L58 Communication Systems Laboratory 0 0 4 2 

9. 20152L59 
Communication Networks 
Laboratory 

0 0 4 2 

Soft Skills Course 

10. 201AGIE Innovation and Entrepreneurship  2 

TOTAL 22 0 12 27 
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SEMESTER VI 
 

Sl. No 
COURSE 

CODE 
COURSE TITLE L T P C 

THEORY 

1. 20152C61 
Microprocessors and 
Microcontrollers 

3 0 0 3 

2. 20152C62 VLSI Design 3 0 0 3 

3. 20152C63 Wireless Communication 3 0 0 3 

4. 20152S64 Principles of Management 3 0 0 3 

5. 20152C65 Transmission Lines and RF Systems 3 0 0 3 

6. 20152E66_ Elective – II 3 0 0 3 

PRACTICALS 

7. 20152L61 
Microprocessors and 
Microcontrollers Laboratory 

0 0 4 2 

8. 20152L62 VLSI Design Laboratory 0 0 4 2 

9. 20152L63 Professional Communication 0 0 2 1 

10. 20152L64 Technical Seminar 0 0 2 1 

Soft Skills Course 

11. 201ASTT Technical Training 2 

TOTAL 18 0 12 26 

SEMESTER VII 
 

Sl. No 
COURSE 

CODE 
COURSE TITLE L T P C 

THEORY 

1. 20152C71 
Antennas and Microwave 
Engineering 

3 0 0 3 

2.  20152C72  Optical Communication 3 0 0 3 

3. 20152C73 Embedded and Real Time Systems 3 0 0 3 

4. 201_ _OE74_ Open Elective – II 3 0 0 3 

5. 20152C75 
Adhoc and Wireless Sensor 
Networks 

3 0 0 3 

6. 20152E76_ Elective – III 3 0 0 3 

PRACTICALS 

7. 20152L77 Embedded Laboratory 0 0 4 2 

8. 20152L78 
Advanced Communication 
Laboratory 

0 0 4 2 

TOTAL 18 0 8 22 

SEMESTER VIII 
 

Sl. No 
COURSE 

CODE 
COURSE TITLE L T P C 

THEORY 

1. 20152E81_ Elective – IV 3 0 0 3 

2. 20152E82_ Elective – V 3 0 0 3 

PRACTICALS 

3. 20152P83 Project Work 0 0 20 10 

4. 20152PEE Programme Exit Examination 0 0 0 2 

Soft Skills Course 

5.  201AGPE  Professional Ethics and Human Values 2 

6. 201ASIM Interview Skills Training and Mock Test 2 

TOTAL 6 0 20 22 

TOTAL NO. OF CREDITS: 208 
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LIST OF ELECTIVES 
 

ELECTIVE - I (SEMESTER V) 
 

Sl. No 
COURSE 

CODE 
COURSE TITLE L T P C 

1. 20152E56A 
Object Oriented 

Programming 
3 0 0 3 

2. 20152E56B Medical Electronics 3 0 0 3 

3. 20152E56C Operating Systems 3 0 0 3 

4. 20152E56D Robotics and Automation 3 0 0 3 

5. 20152E56E 
Nano Technology and 
Applications 

3 0 0 3 

6. 20152E56F Human Rights 3 0 0 3 

7. 20152E56G Total Quality Management 3 0 0 3 

 
 

ELECTIVE – II (SEMESTER VI) 
 

Sl. No 
COURSE 

CODE 
COURSE TITLE L T P C 

1. 20152E66A 
Cryptography and Network 
Security 

3 0 0 3 

2. 20152E66B 
Advanced Digital Signal 
Processing 

3 0 0 3 

3. 20152E66C MEMS and NEMS 3 0 0 3 

4. 20152E66D 
Multimedia Compression and 
Communication 

3 0 0 3 

5. 20152E66E CMOS Analog IC Design 3 0 0 3 

6. 20152E66F Wireless Networks 3 0 0 3 

7. 20152E66G Intellectual Property Rights 3 0 0 3 

 
 

ELECTIVE – III (SEMESTER VII) 
 

Sl. No 
COURSE 

CODE 
COURSE TITLE L T P C 

1. 20152E76A 
Advanced Wireless 

Communication 
3 0 0 3 

2. 20152E76B Cognitive Radio 3 0 0 3 

 

3. 
 

20152E76C 
Foundation Skills in 
Integrated Product 
Development 

 

3 
 

0 
 

0 
 

3 

4. 20152E76D 
Machine Learning 
Techniques 

3 0 0 3 

5. 20152E76E 
Electronics Packaging and 
Testing 

3 0 0 3 

6. 20152E76F Mixed Signal IC Design 3 0 0 3 

7. 20152E76G Disaster Management 3 0 0 3 
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ELECTIVE – IV (SEMESTER VIII) 
 

Sl. No 
COURSE 

CODE 
COURSE TITLE L T P C 

 

1. 
 

20152E81A 
Electro Magnetic 
Interference and 
Compatibility 

 

3 
 

0 
 

0 
 

3 

2. 20152E81B Low Power SoC Design 3 0 0 3 

3. 20152E81C Photonic Networks 3 0 0 3 

4. 20152E81D Compressive Sensing 3 0 0 3 

5. 20152E81E Digital Image Processing 3 0 0 3 

 
 

ELECTIVE - V (SEMESTER VIII) 
 

Sl. No 
COURSE 

CODE 
COURSE TITLE L T P C 

1. 20152E82A Video Analytics 3 0 0 3 

2. 20152E82B 
DSP Architecture and 
Programming 

3 0 0 3 

3. 20152E82C Satellite Communication 3 0 0 3 

4. 20152E82D Soft Computing 3 0 0 3 

5. 20152E82E 
Principles of Speech 
Processing 

3 0 0 3 

6. 20152E82F 
Fundamentals of Nano 
Science 

3 0 0 3 
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LIST OF OPEN ELECTIVES 

OPEN ELECTIVE – I (SEMESTER V) 
 

Sl. 

No 
DEPT 

COURSE 

CODE 
COURSE TITLE L T P C 

1. 
 

CSE 

20150OE54A Database Management Systems 3 0 0 3 

2. 20150OE54B Cloud Computing 3 0 0 3 

3.  
EEE 

20153OE54A Industrial Nano Technology 3 0 0 3 

4. 20153OE54B 
Energy Conservation and 
Management 

3 0 0 3 

5. 
MECH 

20154OE54A Renewable Energy Sources 3 0 0 3 

6. 20154OE54B Automotive Systems 3 0 0 3 

7.  
CIVIL 

20155OE54A 
Air Pollution and Control 
Engineering 

3 0 0 3 

8. 20155OE54B Geographic Information System 3 0 0 3 

 
 

OPEN ELECTIVE – II (SEMESTER VII) 
 

Sl. 

No 
DEPT 

COURSE 

CODE 
COURSE TITLE L T P C 

1.  
CSE 

20150OE74A Introduction to C Programming 3 0 0 3 

2. 20150OE74B Data Structures and Algorithms 3 0 0 3 

3.  
EEE 

20153OE74A Basic Circuit Theory 3 0 0 3 

4. 20153OE74B 
Introduction to Renewable 
Energy Systems 

3 0 0 3 

5. 
MECH 

20154OE74A Industrial Safety 3 0 0 3 

6. 20154OE74B Testing of Materials 3 0 0 3 

7. 
CIVIL 

20155OE74A Green Building Design 3 0 0 3 

8. 20155OE74B Waste Water Treatment 3 0 0 3 

115



SKILL DEVELOPMENT EMPLOYABILITY ENTREPRENUEURSHIP 

 

 

B.TECH (FULL TIME) – ECE – R-2020 

 

COURSE STRUCTURE AND CREDITS DISTRIBUTION 

 

 
 

Sem 

. 

Core Courses 
Elective 

Courses 

 

Foundation 

Courses 

Program 

Exit 

Examinatio 

n 

 
CGP 

A 

Credi 

ts 

Non- 

CGPA 

Credits 

 
Total 

Credi 

ts 

Theory 

Courses 

Practical 

Courses 

Dept. 

Elective 
Open Elective 

Nos. 
 

redit 
Nos. 

Credi 

ts 
Nos. 

Credi 

ts 
Nos. Credits Nos. Credits Nos. 

Credit 

s 
Nos. 

Credit 

s 

I 02 07 02 04 - - - - 04 14 - - 25 01 02 27 

II 03 10 02 04 - - - - 03 11 - - 25 02 04 29 

III 05 16 03 05 - - - - 01 04 - - 25 01 02 27 

IV 05 16 02 04 - - - - 01 04 - - 24 02 04 28 

V 04 13 03 06 01 03 01 03 - - - - 25 01 02 27 

VI 05 15 02 04 01 03 - - - - - - 24 01 02 26 

VII 04 12 02 04 01 03 01 03 - - - - 22 - - 22 

VIII - - 01 10 02 06 - - - - 1 2 18 02 04 22 

TOTAL CREDITS 188  20 208 
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UNIT II GENERAL READING AND FREE WRITING 12 

Reading - comprehension-pre-reading-post reading- comprehension questions (multiple choice questions 

and /or short questions/ open-ended questions)-inductive reading- short narratives and descriptions from 

newspapers including dialogues and conversations (also used as short Listening texts)- register- Writing 

– paragraph writing- topic sentence- main ideas- free writing, short narrative descriptions using some 

suggested vocabulary and structures –Listening- telephonic conversations. Speaking – sharing 

information of a personal kind—greeting – taking leave-Language development – prepositions, 
conjunctions Vocabulary development- guessing meanings of words in context. 

UNIT III GRAMMAR AND LANGUAGE DEVELOPMENT 12 
Reading- short texts and longer passages (close reading) Writing- understanding text structure-use of 

reference words and discourse markers-coherence-jumbled sentences Listening – listening to longer 
texts and filling up the table- product description- narratives from different sources. Speaking- asking 
about routine actions and expressing opinions. Language development- degrees of comparison- 
pronouns- direct vs indirect questions- Vocabulary development – single word substitutes- adverbs. 

UNIT IV READING AND LANGUAGE DEVELOPMENT 12 

Reading- comprehension-reading longer texts- reading different types of texts- magazines Writing- 
letter writing, informal or personal letters-e-mails-conventions of personal email-Listening- listening to 
dialogues or conversations and completing exercises based on them. Speaking- speaking about oneself- 
speaking about one‘s friend- Language development-Tenses- simple present-simple past- present 
continuous and past continuous- Vocabulary development- synonyms-antonyms- phrasal verbs 

SEMESTER I 

 

20147S11 COMMUNICATIVE ENGLISH L T P C 

4 0 0 4 

 
OBJECTIVES: 

 To develop the basic reading and writing skills of first year engineering and technology students. 

 To help learners develop their listening skills, which will, enable them listen to lectures and 
comprehend them by asking questions; seeking clarifications. 

 To help learners develop their speaking skills and speak fluently in real contexts. 

 To help learners develop vocabulary of a general kind by developing their reading skills 
 

UNIT I      SHARING INFORMATION RELATED TO ONESELF/FAMILY& FRIENDS     12 
Reading- short comprehension passages, practice in skimming-scanning and predicting- Writing- 
completing sentences- - developing hints. Listening- short texts- short formal and informal 
conversations. Speaking- introducing oneself - exchanging personal information- Language 

development- Wh- Questions- asking and answering-yes or no questions- parts of speech. Vocabulary 

development-- prefixes- suffixes- articles.- count/ uncount nouns. 
 

 

 

 

Reading- longer texts- close reading –Writing- brainstorming -writing short essays – developing an 
outline- identifying main and subordinate ideas- dialogue writing-Listening – listening to talks- 
conversations- Speaking – participating in conversations- short group conversations-Language 

development-modal verbs- present/ past perfect tense - Vocabulary development-collocations-fixed 
and semi-fixed expressions. 

TOTAL: 60 PERIODS 

OUTCOMES: 

At the end of the course, learners will be able to: 

 Read articles of a general kind in magazines and newspapers. 

 Participate effectively in informal conversations; introduce themselves and their friends and 
express opinions in English. 

UNIT V EXTENDED WRITING 12 
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 Comprehend conversations and short talks delivered in English 

 Write short essays of a general kind and personal letters and emails in English. 

 
TEXT BOOKS: 

1. Board of Editors. Using English A Coursebook for Undergarduate Engineers and Technologists. 

Orient BlackSwan Limited, Hyderabad: 2015 
2. Richards, C. Jack. Interchange Students’ Book-2 New Delhi: CUP, 2015. 

 

REFERENCES: 
1. Bailey, Stephen. Academic Writing: A practical guide for students. New York: Rutledge,2011. 
2. Means,L. Thomas and Elaine Langlois. English & Communication For Colleges. 

CengageLearning ,USA: 2007 
3. Redston, Chris &Gillies Cunningham Face2Face (Pre-intermediate Student‘s Book& Workbook) 

Cambridge University Press, New Delhi: 2005 

4. Comfort, Jeremy, et al. Speaking Effectively: Developing Speaking Skills for Business English. 

Cambridge University Press, Cambridge: Reprint 2011 
5. Dutt P. Kiranmai and Rajeevan Geeta. Basic Communication Skills, Foundation Books: 2013. 
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SEMESTER I 

 

20148S12 ENGINEERING MATHEMATICS I L T P C 

4 0 0 4 

 

OBJECTIVES: 

 The goal of this course is to achieve conceptual understanding and to retain the best traditions of 

traditional calculus. The syllabus is designed to provide the basic tools of calculus mainly for the 
purpose of modelling the engineering problems mathematically and obtaining solutions. This is a 
foundation course which mainly deals with topics such as single variable and multivariable 
calculus and plays an important role in the understanding of science, engineering, economics and 
computer science, among other disciplines. 

 

Representation of functions - Limit of a function - Continuity - Derivatives - Differentiation rules - 
Maxima and Minima of functions of one variable. 

 

Partial differentiation – Homogeneous functions and Euler‘s theorem – Total derivative – Change of 
variables – Jacobians – Partial differentiation of implicit functions – Taylor‘s series for functions of two 
variables – Maxima and minima of functions of two variables – Lagrange‘s method of undetermined 
multipliers. 

 

Definite and Indefinite integrals - Substitution rule - Techniques of Integration - Integration by parts, 
Trigonometric integrals, Trigonometric substitutions, Integration of rational functions by partial fraction, 
Integration of irrational functions - Improper integrals. 

 

Double integrals  – Change of order of integration – Double integrals in polar  coordinates – Area 
enclosed by plane curves – Triple integrals – Volume of solids – Change of variables in double and triple 
integrals. 

 

Higher order linear differential equations with constant coefficients - Method of variation of parameters 
– Homogenous equation of Euler‘s and Legendre‘s type – System of simultaneous linear differential 
equations with constant coefficients - Method of undetermined coefficients. 

TOTAL: 60 PERIODS 

 

OUTCOMES: 
After completing this course, students should demonstrate competency in the following skills: 

 Use both the limit definition and rules of differentiation to differentiate functions. 

 Apply differentiation to solve maxima and minima problems. 

 Evaluate integrals both by using Riemann sums and by using the Fundamental Theorem of 
Calculus. 

 Apply integration to compute multiple integrals, area, volume, integrals in polar coordinates, in 

addition to change of order and change of variables. 

 Evaluate integrals using techniques of integration, such as substitution, partial fractions and 
integration by parts. 

 Determine convergence/divergence of improper integrals and evaluate convergent 
improper integrals. 

 Apply various techniques in solving differential equations. 

UNIT I DIFFERENTIAL CALCULUS 12 

UNIT II FUNCTIONS OF SEVERAL VARIABLES 12 

UNIT III INTEGRAL CALCULUS 12 

UNIT IV MULTIPLE INTEGRALS 12 

UNIT V DIFFERENTIAL EQUATIONS 12 
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TEXT BOOKS : 
1. Grewal B.S., ―Higher Engineering Mathematics‖, Khanna Publishers, New Delhi, 43rd Edition, 

2014. 
2. James Stewart, "Calculus: Early Transcendentals", Cengage Learning, 7th Edition, New Delhi, 

2015. [For Units I & III - Sections 1.1, 2.2, 2.3, 2.5, 2.7(Tangents problems only), 2.8, 3.1 to 3.6, 
3.11, 4.1, 4.3, 5.1(Area problems only), 5.2, 5.3, 5.4 (excluding net change theorem), 5.5, 7.1 - 7.4 
and 7.8]. 

 

REFERENCES : 
1. Anton, H, Bivens, I and Davis, S, "Calculus", Wiley, 10th Edition, 2016. 
2. Jain R.K. and Iyengar S.R.K., ―Advanced Engineering Mathematics‖, Narosa Publications, New 

Delhi, 3rd Edition, 2007. 
3. Narayanan, S. and Manicavachagom Pillai, T. K., ―Calculus" Volume I and II, S. Viswanathan 

Publishers Pvt. Ltd., Chennai, 2007. 

4. Srimantha Pal and Bhunia, S.C, "Engineering Mathematics" Oxford University Press, 2015. 

5. Weir, M.D and Joel Hass, "Thomas Calculus", 12th Edition, Pearson India, 2016. 
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UNIT IV QUANTUM PHYSICS 9 
Black body radiation – Planck‘s theory (derivation) – Compton effect: theory and experimental 
verification – wave particle duality – electron diffraction – concept of wave function and its physical 
significance – Schrödinger‘s wave equation – time independent and time dependent equations – particle 

in a one-dimensional rigid box – tunnelling (qualitative) - scanning tunnelling microscope. 

SEMESTER I 

 

20149S13 ENGINEERING PHYSICS L T P C 

3 0 0 3 

 

OBJECTIVES: 

 To enhance the fundamental knowledge in Physics and its applications relevant to various 
streams of Engineering and Technology. 

 

Elasticity – Stress-strain diagram and its uses - factors affecting elastic modulus and tensile strength – 
torsional stress and deformations – twisting couple - torsion pendulum: theory and experiment - bending 
of beams - bending moment – cantilever: theory and experiment – uniform and non-uniform bending: 

theory and experiment - I-shaped girders - stress due to bending in beams. 
 

Oscillatory motion – forced and damped oscillations: differential equation and its solution – 
plane progressive waves – wave equation. Lasers : population of energy levels, Einstein‘s A and B 
coefficients derivation – resonant cavity, optical amplification (qualitative) – Semiconductor lasers: 
homojunction and heterojunction – Fiber optics: principle, numerical aperture and acceptance angle - 
types of optical fibres (material, refractive index, mode) – losses associated with optical fibers - fibre 
optic sensors: pressure and displacement. 

 

Transfer of heat energy – thermal expansion of solids and liquids – expansion joints - bimetallic strips - 
thermal conduction, convection and radiation – heat conductions in solids – thermal conductivity - 
Forbe‘s and Lee‘s disc method: theory and experiment - conduction through compound media (series 
and parallel) – thermal insulation – applications: heat exchangers, refrigerators, ovens and solar water 
heaters. 

 

 
 

 

 

 

 

Single crystalline, polycrystalline and amorphous materials – single crystals: unit cell, crystal systems, 
Bravais lattices, directions and planes in a crystal, Miller indices – inter-planar distances - coordination 
number and packing factor for SC, BCC, FCC, HCP and diamond structures - crystal imperfections: 
point defects, line defects – Burger vectors, stacking faults – role of imperfections in plastic 
deformation - growth of single crystals: solution and melt growth techniques. 

TOTAL: 45 PERIODS 

 

OUTCOMES: 
Upon completion of this course, 

 The students will gain knowledge on the basics of properties of matter and its applications, 

 The students will acquire knowledge on the concepts of waves and optical devices and their 
applications in fibre optics, 

 The students will have adequate knowledge on the concepts of thermal properties of materials 
and their applications in expansion joints and heat exchangers, 

 The students will get knowledge on advanced physics concepts of quantum theory and its 
applications in tunneling microscopes, and 

 The students will understand the basics of crystals, their structures and different crystal growth 
techniques. 

UNIT I PROPERTIES OF MATTER 9 

UNIT II WAVES AND FIBER OPTICS 9 

UNIT III THERMAL PHYSICS 9 

UNIT V CRYSTAL PHYSICS 9 
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TEXT BOOKS: 

1. Bhattacharya, D.K. & Poonam, T. ―Engineering Physics‖. Oxford University Press, 2015. 
2. Gaur, R.K. & Gupta, S.L. ―Engineering Physics‖. Dhanpat Rai Publishers, 2012. 
3. Pandey, B.K. & Chaturvedi, S. ―Engineering Physics‖. Cengage Learning India, 2012. 

 
REFERENCES: 

1. Halliday, D., Resnick, R. & Walker, J. ―Principles of Physics‖. Wiley, 2015. 
2. Serway, R.A. & Jewett, J.W. ―Physics for Scientists and Engineers‖. Cengage Learning, 

2010. 
3. Tipler, P.A. & Mosca, G. ―Physics for Scientists and Engineers with Modern Physics‘. 

W.H.Freeman, 2007. 
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UNIT I WATER AND ITS TREATMENT 9 
Hardness of water – types – expression of hardness – units – estimation of hardness of water by EDTA – 
numerical problems – boiler troubles (scale and sludge) – treatment of boiler feed water – Internal 
treatment (phosphate, colloidal, sodium aluminate and calgon conditioning) external treatment – Ion 
exchange process, zeolite process – desalination of brackish water - Reverse Osmosis. 

UNIT III ALLOYS AND PHASE RULE 9 

Alloys: Introduction- Definition- properties of alloys- significance of alloying, functions and effect of 
alloying elements- Nichrome and stainless steel (18/8) – heat treatment of steel. Phase rule: Introduction, 
definition of terms with examples, one component system -water system - reduced phase rule - thermal 
analysis and cooling curves - two component systems - lead-silver system - Pattinson process. 

SEMESTER I 

 

20149S14 ENGINEERING CHEMISTRY L T P C 

3 0 0 3 

OBJECTIVES: 

 To make the students conversant with boiler feed water requirements, related problems and water 
treatment techniques. 

 To develop an understanding of the basic concepts of phase rule and its applications to single and 
two component systems and appreciate the purpose and significance of alloys. 

 Preparation, properties and applications of engineering materials. 

 Types of fuels, calorific value calculations, manufacture of solid, liquid and gaseous fuels. 

 Principles and generation of energy in batteries, nuclear reactors, solar cells, wind mills and fuel 
cells. 

 

 

Adsorption: Types of adsorption – adsorption of gases on solids – adsorption of solute from solutions – 
adsorption isotherms – Freundlich‘s adsorption isotherm – Langmuir‘s adsorption isotherm – contact 
theory – kinetics of surface reactions, unimolecular reactions, Langmuir - applications of adsorption on 
pollution abatement. Catalysis: Catalyst – types of catalysis – criteria 

– autocatalysis – catalytic poisoning and catalytic promoters - acid base catalysis – applications (catalytic 
convertor) – enzyme catalysis– Michaelis – Menten equation. 

 

 
 

 

 

 

 

Fuels: Introduction - classification of fuels - coal - analysis of coal (proximate and ultimate) - 
carbonization - manufacture of metallurgical coke (Otto Hoffmann method) - petroleum - manufacture of 

synthetic petrol (Bergius process) - knocking - octane number - diesel oil - cetane number - natural gas - 

compressed natural gas (CNG) - liquefied petroleum gases (LPG) - power alcohol and biodiesel. 
Combustion of fuels: Introduction - calorific value - higher and lower calorific values- theoretical 

calculation of calorific value - ignition temperature - spontaneous ignition temperature - explosive range - 

flue gas analysis (ORSAT Method). 
 

Nuclear fission - controlled nuclear fission - nuclear fusion - differences between nuclear fission and 
fusion - nuclear chain reactions - nuclear energy - light water nuclear power plant - breeder reactor - solar 
energy conversion - solar cells - wind energy. Batteries, fuel cells and supercapacitors: Types of batteries 

– primary battery (dry cell) secondary battery (lead acid battery, lithium-ion-battery) fuel cells – H2-O2 

fuel cell. 

TOTAL: 45 PERIODS 

 

OUTCOMES: 

 The knowledge gained on engineering materials, fuels, energy sources and water treatment 
techniques will facilitate better understanding of engineering processes and applications for further 
learning. 

UNIT II SURFACE CHEMISTRY AND CATALYSIS 9 

UNIT IV FUELS AND COMBUSTION 9 

UNIT V ENERGY SOURCES AND STORAGE DEVICES 9 
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TEXT BOOKS: 

1. S. S. Dara and S. S. Umare, ―A Textbook of Engineering Chemistry‖, S. Chand & Company LTD, 

New Delhi, 2015 
2. P. C. Jain and Monika Jain, ―Engineering Chemistry‖ Dhanpat Rai Publishing Company (P) 

LTD, New Delhi, 2015 

3. S. Vairam, P. Kalyani and Suba Ramesh, ―Engineering Chemistry‖, Wiley India PVT, LTD, New 

Delhi, 2013. 

REFERENCES: 

1. Friedrich Emich, ―Engineering Chemistry‖, Scientific International PVT, LTD, New Delhi, 2014. 
2. Prasanta Rath, ―Engineering Chemistry‖, Cengage Learning India PVT, LTD, Delhi, 2015. 
3. Shikha Agarwal, ―Engineering Chemistry-Fundamentals and Applications‖, Cambridge 

University Press, Delhi, 2015. 
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SEMESTER I 

 

20154S15 ENGINEERING GRAPHICS L T P C 

2 0 4 4 

 

OBJECTIVES: 

 To develop in students, graphic skills for communication of concepts, ideas and design of 
Engineering products. 

 T o expose them to existing national standards related to technical drawings. 

CONCEPTS AND CONVENTIONS (Not for Examination) 1 

Importance of graphics in engineering applications – Use of drafting instruments – BIS conventions and 
specifications – Size, layout and folding of drawing sheets – Lettering and dimensioning. 

Basic Geometrical constructions, Curves used in engineering practices: Conics – Construction of ellipse, 
parabola and hyperbola by eccentricity method – Construction of cycloid – construction of involutes of 
square and circle – Drawing of tangents and normal to the above curves. 

Visualization concepts and Free Hand sketching: Visualization principles –Representation of Three 
Dimensional objects – Layout of views- Freehand sketching of multiple views from pictorial views of 
objects 

 

 

Projection of simple solids like prisms, pyramids, cylinder, cone and truncated solids when the axis is 

inclined to one of the principal planes by rotating object method. 
 

UNIT IV PROJECTION OF SECTIONED SOLIDS AND DEVELOPMENT OF 

SURFACES        

  5+12 

Sectioning of above solids in simple vertical position when the cutting plane is inclined to the one of the 

principal planes and perpendicular to the other – obtaining true shape of section. Development of lateral 
surfaces of simple and sectioned solids – Prisms, pyramids cylinders and cones. 

 

TOTAL: 90 PERIODS 

 

OUTCOMES: 

On successful completion of this course, the student will be able to: 

 Familiarize with the fundamentals and standards of Engineering graphics 

 Perform freehand sketching of basic geometrical constructions and multiple views of objects. 

 Project orthographic projections of lines and plane surfaces. 

 Draw projections and solids and development of surfaces. 

 Visualize and to project isometric and perspective sections of simple solids. 

 
TEXT BOOKS: 

1. Natrajan K.V., ―A text book of Engineering Graphics‖, Dhanalakshmi Publishers, Chennai, 2009. 

UNIT I PLANE CURVES AND FREEHAND SKETCHING 7+12 

UNIT II PROJECTION OF POINTS, LINES AND PLANE SURFACE 6+12 
Orthographic projection- principles-Principal planes-First angle projection-projection of points. 
Projection of straight lines (only First angle projections) inclined to both the principal planes - 
Determination of true lengths and true inclinations by rotating line method and traces Projection of 
planes (polygonal and circular surfaces) inclined to both the principal planes by rotating object method. 

UNIT III PROJECTION OF SOLIDS 5+12 

UNIT V ISOMETRIC AND PERSPECTIVE PROJECTIONS 6+12 
Principles of isometric projection – isometric scale –Isometric projections of simple solids and truncated 
solids - Prisms, pyramids, cylinders, cones- combination of two solid objects in simple vertical positions 

- Perspective projection of simple solids-Prisms, pyramids and cylinders by visual ray method . 
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2. Venugopal K. and Prabhu Raja V., ―Engineering Graphics‖, New Age International (P) Limited,  
2008. 

 

REFERENCES: 

1. Bhatt N.D. and Panchal V.M., ―Engineering Drawing‖, Charotar Publishing House, 50th Edition, 
2010. 

2. Basant Agarwal and Agarwal C.M., ―Engineering Drawing‖, Tata McGraw Hill Publishing 
Company Limited, New Delhi, 2008. 

3. Gopalakrishna K.R., ―Engineering Drawing‖ (Vol. I&II combined), Subhas Stores, Bangalore, 
2007. 

4. Luzzader, Warren.J. and Duff,John M., ―Fundamentals of Engineering Drawing with an 
Introduction to Interactive Computer Graphics for Design and Production, Eastern Economy 
Edition, Prentice Hall of India Pvt. Ltd, New Delhi, 2005. 

5. N S Parthasarathy And Vela Murali, ―Engineering Graphics‖, Oxford University, Press, New 
Delhi, 2015. 

6. Shah M.B., and Rana B.C., ―Engineering Drawing‖, Pearson, 2nd Edition, 2009. 
 

Publication of Bureau of Indian Standards: 

 IS 10711 – 2001: Technical products Documentation – Size and lay out of drawing sheets. 

 IS 9609 (Parts 0 & 1) – 2001: Technical products Documentation – Lettering. 

 IS 10714 (Part 20) – 2001 & SP 46 – 2003: Lines for technical drawings. 

 IS 11669 – 1986 & SP 46 – 2003: Dimensioning of Technical Drawings. 

 IS 15021 (Parts 1 to 4) – 2001: Technical drawings – Projection Methods. 
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SEMESTER I 

 

20150S16 PROBLEM SOLVING AND BASICS OF PYTHON PROGRAMMING 

L T P C 

3 0 0 3 

 

OBJECTIVES: 

 To know the basics of algorithmic problem solving 

 To read and write simple Python programs. 

 To develop Python programs with conditionals and loops. 

 To define Python functions and call them. 

 To use Python data structures –- lists, tuples, dictionaries. 

 To do input/output with files in Python. 
 

Algorithms, building blocks of algorithms (statements, state, control flow, functions), notation (pseudo 
code, flow chart, programming language), algorithmic problem solving, simple strategies for developing 
algorithms (iteration, recursion). Illustrative problems: find minimum in a list, insert a card in a list of 
sorted cards, guess an integer number in a range, Towers of Hanoi. 

 

 

Conditionals: Boolean values and operators, conditional (if), alternative (if-else), 
  chained 

conditional (if-elif-else); Iteration: state, while, for, break, continue, pass; Fruitful functions: return 
values, parameters, local and global scope, function composition, recursion; Strings: string slices, 
immutability, string functions and methods, string module; Lists as arrays. Illustrative programs: square 
root, gcd, exponentiation, sum an array of numbers, linear search, binary search. 

 

Lists: list operations, list slices, list methods, list loop, mutability, aliasing, cloning lists, list 
parameters; Tuples: tuple assignment, tuple as return value; Dictionaries: operations and methods; 
advanced list processing - list comprehension; Illustrative programs: selection sort, insertion sort, 
mergesort, histogram. 

 

TOTAL: 45 PERIODS 

OUTCOMES: 

Upon completion of the course, students will be able to 

 Develop algorithmic solutions to simple computational problems 

 Read, write, execute by hand simple Python programs. 

 Structure simple Python programs for solving problems. 

 Decompose a Python program into functions. 

 Represent compound data using Python lists, tuples, dictionaries. 

 Read and write data from/to files in Python Programs. 

UNIT I ALGORITHMIC PROBLEM SOLVING 9 

UNIT II DATA, EXPRESSIONS, STATEMENTS 9 
Python interpreter and interactive mode; values and types: int, float, boolean, string, and list; variables, 
expressions, statements, tuple assignment, precedence of operators, comments; modules and functions, 
function definition and use, flow of execution, parameters and arguments; Illustrative programs: 
exchange the values of two variables, circulate the values of n variables, distance between two points. 

UNIT III CONTROL FLOW, FUNCTIONS 9 

UNIT IV LISTS, TUPLES, DICTIONARIES 9 

UNIT V FILES, MODULES, PACKAGES 9 
Files and exception: text files, reading and writing files, format operator; command line arguments, errors 
and exceptions, handling exceptions, modules, packages; Illustrative programs: word count, copy file. 
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TEXT BOOKS: 
1. Allen B. Downey, ``Think Python: How to Think Like a Computer Scientist‘‘, 2nd edition, Updated 

for Python 3, Shroff/O‘Reilly Publishers, 2016 (http://greenteapress.com/wp/think-python/) 
2. Guido van Rossum and Fred L. Drake Jr, ―An Introduction to Python – Revised and updated for 

Python 3.2, Network Theory Ltd., 2011. 

 
REFERENCES: 

1. John V Guttag, ―Introduction to Computation and Programming Using Python‘‘, Revised and 
expanded Edition, MIT Press , 2013 

2. Robert Sedgewick, Kevin Wayne, Robert Dondero, ―Introduction to Programming in Python: An 
Inter-disciplinary Approach, Pearson India Education Services Pvt. Ltd., 2016. 

3. Timothy A. Budd, ―Exploring Python‖, Mc-Graw Hill Education (India) Private Ltd.,, 2015. 

4. Kenneth A. Lambert, ―Fundamentals of Python: First Programs‖, CENGAGE Learning, 2012. 

5. Charles Dierbach, ―Introduction to Computer Science using Python: A Computational Problem- 
Solving Focus, Wiley India Edition, 2013. 

6. Paul Gries, Jennifer Campbell and Jason Montojo, ―Practical Programming: An Introduction to 

Computer Science using Python 3‖, Second edition, Pragmatic Programmers, LLC, 2013. 
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20150L17 PROBLEM SOLVING AND BASICS OF PYTHON PROGRAMMING LAB 
L T P C 

0 0 4 2 

 

OBJECTIVES 

 To write, test, and debug simple Python programs. 

 To implement Python programs with conditionals and loops. 

 Use functions for structuring Python programs. 

 Represent compound data using Python lists, tuples, dictionaries. 

 Read and write data from/to files in Python. 
 

LIST OF PROGRAMS 

1. Compute the GCD of two numbers. 

2. Find the square root of a number (Newton‘s method) 

3. Exponentiation (power of a number) 

4. Find the maximum of a list of numbers 

5. Linear search and Binary search 

6. Selection sort, Insertion sort 

7. Merge sort 

8. First n prime numbers 

9. Multiply matrices 

10. Programs that take command line arguments (word count) 

11. Find the most frequent words in a text read from a file 

12. Simulate elliptical orbits in Pygame 

13. Simulate bouncing ball using Pygame 

 

PLATFORM NEEDED 

 Python 3 interpreter for Windows/Linux 

 

OUTCOMES 

Upon completion of the course, students will be able to: 

 Write, test, and debug simple Python programs. 

 Implement Python programs with conditionals and loops. 

 Develop Python programs step-wise by defining functions and calling them. 

 Use Python lists, tuples, dictionaries for representing compound data. 

 Read and write data from/to files in Python. 

TOTAL: 60 PERIODS 
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20149L18 PHYSICS AND CHEMISTRY LABORATORY L T P C 

0 0 4 2 
OBJECTIVES: 

To introduce different experiments to test basic understanding of physics concepts applied in 
optics, thermal physics, properties of matter and liquids. 

 
LIST OF EXPERIMENTS: PHYSICS LABORATORY (Any 5 Experiments) 

 

1. Determination of rigidity modulus – Torsion pendulum 
2. Determination of Young‘s modulus by non-uniform bending method 

a) Determination of wavelength, and particle size using Laser 

b) Determination of acceptance angle in an optical fiber. 
3. Determination of thermal conductivity of a bad conductor – Lee‘s Disc method. 
4. Determination of velocity of sound and compressibility of liquid – Ultrasonic interferometer 

5. Determination of wavelength of mercury spectrum – spectrometer grating 

6. Determination of band gap of a semiconductor 

7. Determination of thickness of a thin wire – Air wedge method 

TOTAL: 30 PERIODS 

OUTCOMES: 

Upon completion of the course, the students will be able to 

apply principles of elasticity, optics and thermal properties for engineering applications. 

CHEMISTRY LABORATORY: (Any seven experiments to be conducted) 

OBJECTIVES: 

 To make the student to acquire practical skills in the determination of water quality parameters 
through volumetric and instrumental analysis. 

 To acquaint the students with the determination of molecular weight of a polymer by 
viscometery. 

 

sample. 

2. Determination of total, temporary & permanent hardness of water by EDTA method. 

3. Determination of DO content of water sample by Winkler‘s method. 

4. Determination of chloride content of water sample by argentometric method. 

5. Estimation of copper content of the given solution by Iodometry. 

6. Determination of strength of given hydrochloric acid using pH meter. 

7. Determination of strength of acids in a mixture of acids using conductivity meter. 

8. Estimation of iron content of the given solution using potentiometer. 

9. Estimation of iron content of the water sample using spectrophotometer (1, 10-Phenanthroline / 
thiocyanate method). 

10. Estimation of sodium and potassium present in water using flame photometer. 

11. Determination of molecular weight of polyvinyl alcohol using Ostwald viscometer. 

12. Pseudo first order kinetics-ester hydrolysis. 

13. Corrosion experiment-weight loss method. 

14. Determination of CMC. 

15. Phase change in a solid. 

16. Conductometric titration of strong acid vs strong base. 

1. Estimation of HCl using Na2CO3 as primary standard and Determination of alkalinity in water 
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OUTCOMES: 
The students will be outfitted with hands-on knowledge in the quantitative chemical analysis of 

water quality related parameters. 
TOTAL: 30 PERIODS 

TEXTBOOKS: 

1. Vogel‘s Textbook of Quantitative Chemical Analysis (8TH edition, 2014) 

131



SEMESTER I 

SKILL DEVELOPMENT EMPLOYABILITY ENTREPRENUEURSHIP 

 

 

 

201AGIT INDUCTION TRAINING PROGRAMME L T P C 

0 0 0 2 
 

The Induction Programis designed to make the newly joined 

students feel comfortable, sensitize them towards exploring their academic interests and 

activities, reducing competition and making them work for excellence,  promote 

bonding within them, build relations between teachers and students, give a  broader 

view of life, and building of character. 

uction program 3 weeks duration 

uction program for students to be offered 

right at the start of the first year. 

 Physical activity 
 Creative Arts 

 Universal Human Values 

 Literary 

 Proficiency Modules 

 Lectures by Eminent People 

 Visits to local Areas 

 Familiarization to Dept./Branch & Innovations 

 

The activities during the Induction Program would have an Initial Phase, a Regular Phase 

and a Closing Phase. The Initial and Closing Phases would be two days each. 
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20147S21 TECHNICAL ENGLISH L T P C 

4 0 0 4 

OBJECTIVES: 

The Course prepares second semester engineering and Technology students to: 

 Develop strategies and skills to enhance their ability to read and comprehend engineering and 
technology texts. 

 Foster their ability to write convincing job applications and effective reports. 

 Develop their speaking skills to make technical presentations, participate in group discussions. 

 Strengthen their listening skill which will help them comprehend lectures and talks in their areas of 
specialization. 

 

UNIT I INTRODUCTION TECHNICAL ENGLISH 12 

Listening- Listening to talks mostly of a scientific/technical nature and completing information-gap 

exercises- Speaking –Asking for and giving directions- Reading – reading short technical texts from 

journals- newsapapers- Writing- purpose statements – extended definitions – issue- writing instructions 
– checklists-recommendations-Vocabulary Development- technical vocabulary Language 

Development –subject verb agreement - compound words. 

Listening- Listening to longer technical talks and completing exercises based on them - Speaking – 

describing a process-Reading – reading longer technical texts- identifying the various transitions in a 

text- paragraphing- Writing- interpreting cgarts, graphs- Vocabulary Development-vocabulary used in 
formal letters/emails and reports Language Development- impersonal passive voice, numerical 

adjectives. 

Listening- Listening to classroom lectures/ talkls on engineering/technology -Speaking – introduction to 

technical presentations- Reading – longer texts both general and technical, practice in speed reading; 

Writing-Describing a process, use of sequence words- Vocabulary Development- sequence words- 
Misspelled words. Language Development- embedded sentences 

Listening- Listening to documentaries and making notes. Speaking – mechanics of presentations- 
Reading – reading for detailed comprehension- Writing- email etiquette- job application – cover letter – 
Résumé preparation( via email and hard copy)- analytical essays and issue based essays--Vocabulary 

Development- finding suitable synonyms-paraphrasing-. Language Development- clauses- if 
conditionals. 

Listening- TED/Ink talks; Speaking –participating in a group discussion -Reading– reading and 

understanding technical articles Writing– Writing reports- minutes of a meeting- accident and survey- 
Vocabulary Development- verbal analogies Language Development- reported speech 

TOTAL 60 

PERIODS 

 

OUTCOMES: 

At the end of the course learners will be able to: 

 Read technical texts and write area- specific texts effortlessly. 

 Listen and comprehend lectures and talks in their area of specialisation successfully. 

 Speak appropriately and effectively in varied formal and informal contexts. 

 Write reports and winning job applications. 

UNIT V GROUP DISCUSSION AND JOB APPLICATIONS 12 

UNIT IV REPORT WRITING 12 

UNIT III TECHNICAL WRITING AND GRAMMAR 12 

UNIT II READING AND STUDY SKILLS 12 
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TEXT BOOKS: 
1. Board of editors. Fluency in English A Course book for Engineering and Technology. Orient 

Blackswan, Hyderabad: 2016 
2. Sudharshana.N.P and Saveetha. C. English for Technical Communication. Cambridge 

University Press: New Delhi, 2016. 

 

 

 
REFERENCES: 

1. Raman, Meenakshi and Sharma, Sangeetha- Technical Communication Principles and 
Practice.Oxford University Press: New Delhi,2014. 

2. Kumar, Suresh. E. Engineering English. Orient Blackswan: Hyderabad,2015 

3. Booth-L. Diana, Project Work, Oxford University Press, Oxford: 2014. 

4. Grussendorf, Marion, English for Presentations, Oxford University Press, Oxford: 2007 
5. Means, L. Thomas and Elaine Langlois, English & Communication For Colleges. 

Cengage Learning, USA: 2007 

 
Additional Reading: 

Students can be asked to read Tagore, Chetan Bhagat and for supplementary reading. 
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UNIT V LAPLACE TRANSFORMS 12 

Existence conditions – Transforms of elementary functions – Transform of unit step function and unit 
impulse function – Basic properties – Shifting theorems -Transforms of derivatives and integrals – Initial 
and final value theorems – Inverse transforms – Convolution theorem – Transform of periodic functions 
– Application to solution of linear second order ordinary differential equations with constant coefficients. 

SEMESTER II 

20148S22 ENGINEERING MATHEMATICS II L T P C 

4 0 0 4 

 

OBJECTIVES : 

This course is designed to cover topics such as Matrix Algebra, Vector Calculus, Complex Analysis and 
Laplace Transform. Matrix Algebra is one of the powerful tools to handle practical problems arising in 
the field of engineering. Vector calculus can be widely used for modelling the various laws of physics. 
The various methods of complex analysis and Laplace transforms can be used for efficiently solving the 
problems that occur in various branches of engineering disciplines. 

 

Eigenvalues and Eigenvectors of a real matrix – Characteristic equation – Properties of Eigenvalues and 
Eigenvectors – Cayley-Hamilton theorem – Diagonalization of matrices – Reduction of a quadratic form 
to canonical form by orthogonal transformation – Nature of quadratic forms. 

 

Gradient and directional derivative – Divergence and curl - Vector identities – Irrotational and 
Solenoidal vector fields – Line integral over a plane curve – Surface integral - Area of a curved surface - 
Volume integral - Green‘s, Gauss divergence and Stoke‘s theorems – Verification and application in 
evaluating line, surface and volume integrals. 

 
Analytic functions – Necessary and sufficient conditions for analyticity in Cartesian and polar 
coordinates - Properties – Harmonic conjugates – Construction of analytic function – Conformal 
mapping – Mapping by functions w z c, cz, z-1 ,z2 - Bilinear transformation. 

 

Line integral - Cauchy‘s integral theorem – Cauchy‘s integral formula – Taylor‘s and Laurent‘s series – 
Singularities – Residues – Residue theorem – Application of residue theorem for evaluation of real 

integrals – Use of circular contour and semicircular contour. 
 
 

 

 

 

 

 

TOTAL: 60 PERIODS 

 

OUTCOMES: 

After successfully completing the course, the student will have a good understanding of the 

following topics and their applications: 

 Eigenvalues and eigenvectors, diagonalization of a matrix, Symmetric matrices, Positive definite 
matrices and similar matrices. 

 Gradient, divergence and curl of a vector point function and related identities. 

 Evaluation of line, surface and volume integrals using Gauss, Stokes and Green‘s theorems and 
their verification. 

 Analytic functions, conformal mapping and complex integration. 

 Laplace transform and inverse transform of simple functions, properties, various related 
theorems and application to differential equations with constant coefficients. 

12 ANALYTIC FUNCTIONS UNIT III 

UNIT I MATRICES 12 

UNIT II VECTOR CALCULUS 12 

UNIT IV COMPLEX INTEGRATION 12 
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TEXT BOOKS : 

1. Grewal B.S., ―Higher Engineering Mathematics‖, Khanna Publishers, New Delhi, 43rd Edition, 
2014. 

2. Kreyszig Erwin, "Advanced Engineering Mathematics ", John Wiley and Sons, 10th Edition, New 
Delhi, 2016. 

 

REFERENCES : 
1. Bali N., Goyal M. and Watkins C., ―Advanced Engineering Mathematics‖, Firewall 

Media (An imprint of Lakshmi Publications Pvt., Ltd.,), New Delhi, 7th Edition, 2009. 
2. Jain R.K. and Iyengar S.R.K., ― Advanced Engineering Mathematics ‖, Narosa 

Publications, New Delhi , 3rd Edition, 2007. 
3. O‘Neil, P.V. ―Advanced Engineering Mathematics‖, Cengage Learning 

India 
Pvt., Ltd, New Delhi, 2007. 

4. Sastry,   S.S, ―Engineering Mathematics", Vol. I & II, PHI Learning Pvt. 
Ltd, 

4th Edition, New Delhi, 2014. 
5. Wylie, R.C. and Barrett, L.C., ―Advanced Engineering Mathematics ―Tata McGraw Hill 

Education Pvt. Ltd, 6th Edition, New Delhi, 2012. 
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UNIT II SEMICONDUCTOR PHYSICS 9 

Intrinsic Semiconductors – Energy band diagram – direct and indirect semiconductors – Carrier 

concentration in intrinsic semiconductors – extrinsic semiconductors - Carrier concentration in N- 
type & P-type semiconductors – Carrier transport: Velocity-electric field relations – drift and 

diffusion transport - Einstein‘s relation – Hall effect and devices – Zener and avalanche breakdown in p-n 

junctions - Ohmic contacts – tunnel diode - Schottky diode – MOS capacitor - power transistor. 

SEMESTER II 

20149S23B PHYSICS FOR ELECTRONICS ENGINEERING L T P C 

3 0 0 3 

 
OBJECTIVES: 

To understand the essential principles of Physics of semiconductor device and Electron transport 
properties. Become proficient in magnetic, dielectric and optical properties of materials and nano 
devices. 

 

Classical free electron theory - Expression for electrical conductivity – Thermal conductivity, expression 
- Wiedemann-Franz law – Success and failures - electrons in metals – Particle in a three dimensional box 
– degenerate states – Fermi- Dirac statistics – Density of energy states – Electron in periodic potential: 
Bloch thorem – metals and insulators - Energy bands in solids– tight binding approximation - Electron 
effective mass – concept of hole. 

 

 

UNIT III MAGNETIC AND DIELECTRIC PROPERTIES OF MATERIALS 9 

Magnetism in materials – magnetic field and induction – magnetization - magnetic permeability and 

susceptibility–types of magnetic materials – microscopic classification of magnetic materials - 

Ferromagnetism: origin and exchange interaction- saturation magnetization and Curie temperature – 

Domain Theory. Dielectric materials: Polarization processes – dielectric loss – internal field – Clausius- 

Mosotti relation- dielectric breakdown – high-k dielectrics. 

 

Classification of optical materials – carrier generation and recombination processes - Absorption 
emission and scattering of light in metals, insulators and Semiconductors (concepts only) - photo current 
in a P- N diode – solar cell –photo detectors - LED – Organic LED – Laser diodes – excitons - quantum 
confined Stark effect – quantum dot laser. 

 

Introduction - electron density in bulk material – Size dependence of Fermi energy– quantum 
confinement – quantum structures - Density of states in quantum well, quantum wire and quantum dot 
structures –Zener-Bloch oscillations – resonant tunneling – quantum interference effects – mesoscopic 
structures: conductance fluctuations and coherent transport – Coulomb blockade effects - Single electron 
phenomena and Single electron Transistor – magnetic semiconductors– spintronics - Carbon nanotubes: 
Properties and applications. 

TOTAL : 45 PERIODS 

 

OUTCOMES: 

At the end of the course, the students will able to 

 Gain knowledge on classical and quantum electron theories, and energy band structuues, 

 Acquire knowledge on basics of semiconductor physics and its applications in various 
devices, 

 Get knowledge on magnetic and dielectric properties of materials, 

 Have the necessary understanding on the functioning of optical materials for 
optoelectronics, 

UNIT I ELECTRICAL PROPERTIES OF MATERIALS 9 

UNIT IV OPTICAL PROPERTIES OF MATERIALS 9 

UNIT V NANOELECTRONIC DEVICES 9 

137



SKILL DEVELOPMENT EMPLOYABILITY ENTREPRENUEURSHIP 

 

 

 Understand the basics of quantum structures and their applications in spintronics and 
carbon electronics. 

 

TEXT BOOKS: 

1. Kasap, S.O. ―Principles of Electronic Materials and Devices‖, McGraw-Hill Education, 
2007. 

2. Umesh K Mishra & Jasprit Singh, ―Semiconductor Device Physics and Design‖, Springer, 2008. 

3. Wahab, M.A. ―Solid State Physics: Structure and Properties of Materials‖. Narosa Publishing 
House, 2009. 

 

REFERENCES: 

1. Garcia, N. & Damask, A. ―Physics for Computer Science Students‖. Springer Verlag, 
2012. 

2. Hanson, G.W. ―Fundamentals of Nanoelectronics‖. Pearson Education, 2009 
3. Rogers, B., Adams, J. & Pennathur, S. ―Nanotechnology: Understanding Small Systems‖. 

CRC Press, 2014 
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UNIT II NETWORK THEOREMS FOR DC AND AC CIRCUITS 12 

Network theorems – Superposition theorem, Thevenin‘s theorem, Norton‘s theorem, Reciprocity 

theorem, Millman‘s theorem, and Maximum power transfer theorem, application of Network theorems- 

Network reduction: voltage and current division, source transformation – star delta conversion. 

UNIT V TWO PORT NETWORKS 12 

Two port networks, Z parameters, Y parameters, Transmission (ABCD) parameters, Hybrid(H) 
Parameters, Interconnection of two port networks, Symmetrical properties of T and π networks. 

SEMESTER II 

 

20153S24B CIRCUIT ANALYSIS L   T P C 

4 0 0 4 

 

OBJECTIVES: 

 To introduce the basic concepts of DC and AC circuits behavior 

 To study the transient and steady state response of the circuits subjected to step and sinusoidal 
excitations. 

 To introduce different methods of circuit analysis using Network theorems, duality and 
topology. 

 

Ohm‘s Law – Kirchhoff‘s laws – Mesh current and node voltage method of analysis for D.C and A.C. 
circuits - Network terminology - Graph of a network - Incidence and reduced incidence matrices – 
Trees –Cutsets - Fundamental cutsets - Cutset matrix – Tie sets - Link currents and Tie set schedules - 
Twig voltages and Cutset schedules, Duality and dual networks. 

 

 

Resonance - Series resonance - Parallel resonance - Variation of impedance with frequency - Variation in 
current through and voltage across L and C with frequency – Bandwidth - Q factor - Selectivity. Self 
inductance - Mutual inductance - Dot rule - Coefficient of coupling - Analysis 

of multiwinding coupled circuits - Series, Parallel connection of coupled inductors - Single tuned and 
double tuned coupled circuits. 

 

Natural response-Forced response - Transient response of RC, RL and RLC circuits to excitation by 
Step Signal, Impulse Signal and exponential sources - Complete response of RC, RL and RLC Circuits 
to sinusoidal excitation. 

 

 

 

 

TOTAL : 60 PERIODS 

 

OUTCOMES: 

At the end of the course, the student should be able to: 

 Develop the capacity to analyze electrical circuits, apply the circuit theorems in real time 

 Design and understand and evaluate the AC and DC circuits. 
 

TEXT BOOKS: 
1. William H. Hayt, Jr. Jack E. Kemmerly and Steven M. Durbin, ―Engineering Circuit Analysis‖ 

, McGraw Hill Science Engineering, Eighth Edition, 11th Reprint 2016. 
2. Joseph Edminister and Mahmood Nahvi, ―Electric Circuits‖, Schaum‘s Outline Series, Tata 

McGraw Hill Publishing Company, New Delhi, Fifth Edition Reprint 2016. 
 

REFERENCES: 

1. Charles K. Alexander, Mathew N.O. Sadiku, ―Fundamentals of Electric Circuits‖, Fifth 
Edition, McGraw Hill, 9th Reprint 2015. 

UNIT I BASIC CIRCUITS ANALYSIS AND NETWORK TOPOLOGY 12 

UNIT III RESONANCE AND COUPLED CIRCUITS 12 

UNITIV TRANSIENT ANALYSIS 12 
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2. A.Bruce Carlson, ―Cicuits: Engineering Concepts and Analysis of Linear Electric Circuits‖, 
Cengage Learning, India Edition 2nd Indian Reprint 2009. 

3. Allan H.Robbins, Wilhelm C.Miller, ―Circuit Analysis Theory and Practice‖, Cengage 
Learning, Fifth Edition, 1st Indian Reprint 2013. 
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UNIT V MEASUREMENT AND INSTRUMENTATION 9 

Type of Electrical and electronic instruments – Classification- Types of indicating Instruments – 
Principles of Electrical Instruments –Multimeters, Oscilloscopes- Static and Dynamic Characteristics of 
Measurement – Errors in Measurement – Transducers - Classification of Transducers: Resistive, 
Inductive, Capacitive, Thermoelectric, piezoelectric, photoelectric, Hall effect and Mechanical 

SEMESTER II 

20153S25B BASIC ELECTRICAL AND INSTRUMENTATION ENGINEERING 

L T P C 

3 0 0 3 

 

OBJECTIVES: 

To impart knowledge on 

 Operation of Three phase electrical circuits and power measurement 

 Working principles of Electrical Machines 

 Working principle of Various measuring instruments 
 

Three phase power supply – Star connection – Delta connection – Balanced and Unbalanced Loads- 
Power equation – Star Delta Conversion – Three Phase Power Measurement - Transmission & 

Distribution of electrical energy – Over head Vs Underground system – Protection of power system – 
types of tariff – power factor improvement 

 

 

Introduction – Constructional Features– Motoring and generation principle - Emf And Torque equation – 
Circuit Model – Methods of Excitation and magnetisation characteristics – Starting and Speed Control – 
Universal Motor 

 

Principle of operation of three-phase induction motors – Construction –Types – Equivalent circuit, Single 
phase Induction motors -Construction– Types–starting and speed control methods. Alternator- working 
principle–Equation of induced EMF – Voltage regulation, Synchronous motors-working principle- 
starting methods -– Torque equation – Stepper Motors – Brushless DC Motors 

 

 

 

 

 
 

TOTAL: 45 PERIODS 

OUTCOMES: 

At the end of the course the students will be able to 

 Understand the concept of three phase power circuits and measurement. 

 Comprehend the concepts in electrical generators, motors and transformers 

 Choose appropriate measuring instruments for given application 

 

TEXT BOOKS: 

1. D P Kothari and I.J Nagarath, ―Basic Electrical and Electronics Engineering‖, McGraw Hill 
Education (India) Private Limited, Third Reprint ,2016 

2. Giorgio Rizzoni, ―Principles and Applications of Electrical Engineering‖, McGraw Hill 

Education (India) Private Limited, 2010 

3. S.K.Bhattacharya ―Basic Electrical and Electronics Engineering‖, Pearson India, 2011 
 

REFERENCES: 

1. Del Toro ,‖Electrical Engineering Fundamentals‖, Pearson Education, New Delhi, 2015. 

UNIT I AC CIRCUITS AND POWER SYSTEMS 9 

UNIT II TRANSFORMER 9 

Introduction - Ideal Transformer – Accounting For Finite Permeability And Core Loss – Circuit Model 

Of Transformer – Per Unit System – Determination Of Parameters Of Circuit Model Of Transformer – 
Voltage Regulation – Name Plate Rating – Efficiency – Three Phase Transformers - Auto Transformers 

UNIT III DC MACHINES 9 

UNIT IV AC MACHINES 9 
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2. Leonard S Bobrow, ― Foundations of Electrical Engineering‖, Oxford University Press, 2013 
3. Rajendra Prasad ,‖Fundamentals of Electrical engineering‖, Prentice Hall of India, 2006. 
4. Mittle N., ―Basic Electrical Engineering‖, Tata McGraw Hill Edition, 24th reprint 2016 
5. A.E.Fitzgerald, David E Higginbotham and Arvin Grabel, ―Basic Electrical Engineering‖, 

McGraw Hill Education (India) Private Limited, 2009. 
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20152S26B ELECTRONIC DEVICES L T P C 

3 0 0 3 

 

OBJECTIVES: 

To acquaint the students with the construction, theory and operation of the basic electronic devices 
such as PN junction diode, Bipolar and Field effect Transistors, Power control devices, LED, LCD and 
other Opto-electronic devices 

 

PN junction diode, Current equations, Energy Band diagram, Diffusion and drift current densities, 
forward and reverse bias characteristics, Transition and Diffusion Capacitances, Switching 
Characteristics, Breakdown in PN Junction Diodes. 

 

NPN -PNP -Operations-Early effect-Current equations – Input and Output characteristics of CE, CB, 
CC - Hybrid -π model - h-parameter model, Ebers Moll Model- Gummel Poon-model, Multi Emitter 
Transistor. 

 

JFETs – Drain and Transfer characteristics,-Current equations-Pinch off voltage and its significance- 
MOSFET- Characteristics- Threshold voltage -Channel length modulation, D-MOSFET, E-MOSFET- 
Characteristics – Comparison of MOSFET with JFET. 

 

Metal-Semiconductor Junction- MESFET, FINFET, PINFET, CNTFET, DUAL GATE MOSFET, 
Schottky barrier diode-Zener diode-Varactor diode –Tunnel diode- Gallium Arsenide device, LASER 
diode, LDR. 

 

UJT, SCR, Diac, Triac, Power BJT- Power MOSFET- DMOS-VMOS. LED, LCD, Photo transistor, 
Opto Coupler, Solar cell, CCD. 

TOTAL : 45 PERIODS 

 

OUTCOMES: 

At the end of the course the students will be able to: 

 Explain the V-I characteristic of diode, UJT and SCR 

 Describe the equivalence circuits of transistors 

 Operate the basic electronic devices such as PN junction diode, Bipolar and Field 
effect Transistors, Power control devices, LED, LCD and other Opto-electronic 
devices 

 

TEXT BOOKS: 

1. Donald A Neaman, ―Semiconductor Physics and Devices‖, Fourth Edition, Tata Mc GrawHill 

Inc. 2012. 

2. Salivahanan. S, Suresh Kumar. N, Vallavaraj.A, ―Electronic Devices and circuits‖, Third 
Edition, Tata McGraw- Hill, 2008. 

 

REFERENCES: 

1. Robert Boylestad and Louis Nashelsky, ―Electron Devices and Circuit Theory‖ Pearson 

Prentice Hall, 10th edition, July 2008. 

2. R.S.Sedha, ― A Text Book of Applied Electronics‖ S.Chand Publications, 2006. 
3. Yang, ―Fundamentals of Semiconductor devices‖, McGraw Hill International Edition, 1978. 

UNIT I SEMICONDUCTOR DIODE 9 

UNIT II BIPOLAR JUNCTION TRANSISTORS 9 

UNIT III FIELD EFFECT TRANSISTORS 9 

UNIT IV SPECIAL SEMICONDUCTOR DEVICES 9 

UNIT V POWER DEVICES AND DISPLAY DEVICES 9 
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20154L27 ENGINEERING PRACTICES LABORATORY L T P C 

0 0 4 2 

 

OBJECTIVES: 

To provide exposure to the students with hands on experience on various basic engineering 
practices in Civil, Mechanical, Electrical and Electronics Engineering. 

 

GROUP A (CIVIL & MECHANICAL) 
 

I CIVIL ENGINEERING PRACTICE 13 

 

Buildings: 

Study of plumbing and carpentry components of residential and industrial buildings. Safety aspects. 

 
Plumbing Works: 

1. Study of pipeline joints, its location and functions: valves, taps, couplings, unions, reducers, 
elbows in household fittings. 

2. Study of pipe connections requirements for pumps and turbines. 

3. Preparation of plumbing line sketches for water supply and sewage works. 
4. Hands-on-exercise: 

Basic pipe connections – Mixed pipe material connection – Pipe connections with 
different joining components. 

5. Demonstration of plumbing requirements of high-rise buildings. 
 

Carpentry using Power Tools only: 

1. Study of the joints in roofs, doors, windows and furniture. 
2. Hands-on-exercise: 

Wood work, joints by sawing, planing and cutting. 

 

II MECHANICAL ENGINEERING PRACTICE 18 

Welding: 

(a) Preparation of butt joints, lap joints and T- joints by Shielded metal arc welding. 
(b) Gas welding practice 

 

Basic Machining: 

Simple Turning and Taper turning 

Drilling Practice 

 

Sheet Metal Work: 

Forming & Bending: 
Model making – Trays and funnels. 
Different type of joints. 

 

Machine assembly practice: 

Study of centrifugal pump 

Study of air conditioner 

 

Demonstration on: 
Smithy operations, upsetting, swaging, setting down and bending. Example – 
Exercise – Production of hexagonal headed bolt. 

Foundry operations like mould preparation for gear and step cone pulley. 
Fitting – Exercises – Preparation of square fitting and V – fitting models. 
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145



SKILL DEVELOPMENT EMPLOYABILITY ENTREPRENUEURSHIP 

 

 

GROUP B (ELECTRICAL & ELECTRONICS) 
 

     Residential house wiring using switches, fuse, indicator, lamp and energy meter. 
     Fluorescent lamp wiring. 

     Stair case wiring 
Measurement of electrical quantities – voltage, current, power & power factor in RLC circuit. 

     Measurement of energy using single phase energy meter. 

     Measurement of resistance to earth of an electrical equipment. 
 

     Study of Electronic components and equipments – Resistor, colour coding measurement of 
AC signal parameter (peak-peak, rms period, frequency) using CR. 

  Study of logic gates AND, OR, EX-OR and NOT. 

  Generation of Clock Signal. 

  Soldering practice – Components Devices and Circuits – Using general purpose PCB. 

  Measurement of ripple factor of HWR and FWR. 

TOTAL: 60 

PERIODS 

 

OUTCOMES: 

On successful completion of this course, the student will be able to 

 Fabricate carpentry components and pipe connections including plumbing works. 

 Use welding equipments to join the structures. 

 Carry out the basic machining operations 

 Make the models using sheet metal works 

 Illustrate on centrifugal pump, Air conditioner, operations of smithy, foundary and 
fittings 

 Carry out basic home electrical works and appliances 

 Measure the electrical quantities 

 Elaborate on the components, gates, soldering practices. 

III ELECTRICAL ENGINEERING PRACTICE 13 

IV ELECTRONICS ENGINEERING PRACTICE 16 

146



SEMESTER II 

SKILL DEVELOPMENT EMPLOYABILITY ENTREPRENUEURSHIP 

 

 

 

20152L28B CIRCUITS AND DEVICES LABORATORY L T P C 

0 0 4 2 

 

OBJECTIVES: 

 To learn the characteristics of basic electronic devices such as Diode, BJT,FET, SCR 

 To understand the working of RL,RC and RLC circuits 

 To gain hand on experience in Thevinin & Norton theorem, KVL & KCL, and Super Position 
Theorems 

 

1. Characteristics of PN Junction Diode 

2. Zener diode Characteristics & Regulator using Zener diode 

3. Common Emitter input-output Characteristics 

4. Common Base input-output Characteristics 

5. FET Characteristics 

6. SCR Characteristics 
7. Clipper and Clamper & FWR 

8. Verifications Of Thevinin & Norton theorem 

9. Verifications Of KVL & KCL 

10. Verifications Of Super Position Theorem 
11. verifications of maximum power transfer & reciprocity theorem 
12. Determination Of Resonance Frequency of Series & Parallel RLC Circuits 

13. Transient analysis of RL and RC circuits 

 

TOTAL : 60 PERIODS 

 
OUTCOMES: 

At the end of the course, the student should be able to: 

 Analyze the characteristics of basic electronic devices 

 Design RL and RC circuits 

 Verify Thevinin & Norton theorem KVL & KCL, and Super Position Theorems 

147



SEMESTER II 

SKILL DEVELOPMENT EMPLOYABILITY ENTREPRENUEURSHIP 

 

 

 

201AGIC INDIAN CONSTITUTION L T P C 

0 0 0 2 

 

Aim: 

 To understand the salient features of the Indian Constitution 

Objectives: 

 To make the students understand about the Democratic Rule and Parliamentarian Administration. 

 To appreciate the salient features of the Indian Constitution. 

 To know the fundamental Rights and Constitutional Remedies. 

 To make familiar with powers and positions of the Union Executive, Union Parliament and the 

Supreme Court. 

 To exercise the adult franchise of voting and appreciate the Electoral system of Indian 
Democracy. 

Outcomes 

 Democratic values and citizenship Training are gained. 

 Awareness on Fundamental Rights are established. 

 The functions of union Government and State Governments are learnt. 

 The power and functions of the Judiciary learnt thoroughly. 

 Appreciation of Democratic Parliamentary Rule is learnt. 

UNIT I: The Making Of Indianconstitution 

The Constituent Assembly Organization Character – Work – Salient features of the constitution – 

Written and Detailed Constitution – Socialism – Secularism – Democracy and Republic. 
 

UNIT II: Fundamental Rights And Fundamental Duties Of The Citizens 

Right of Equality – Right of Freedom – Right against Exploitation – Right to Freedom of 
Religion – Cultural and Educational Rights – Right to Constitutional Remedies – Fundamental 

Duties. 
 

UNIT III: Directive Principles Of State Policy 

Socialism Principles – Gandhian Principles – Liberal and General Principles – Differences 
between Fundamental Rights and Directive principles. 

 

UNIT IV: The Union Executive, Unionparliament And Supreme Court 

Powers and positions of the President – Qualification Method of Election of President and vice 

president – Prime Minister Rajya Sabha- Lok Sabha – The Supreme Court – High Court – 

Functions and position of Supreme court and High Court. 
 

UNIT V: State Council – Election System And Partliamentary Democracy In India 

State council of Ministers – Chief Minister – Election system in India- Main features – Election 

Commission - Features of Indian Democracy. 

 

References: 

1. Palekar S.A. Indian Constitution Government and politics, ABD Publications, India. 

2. Aiyer Alladi, Krishnaswami, Constitution and fundamental rights 1955. 
3. Markandan K.C. Directive Principles in the Indian Constitution 1966. 

4. Kashyap Subash C Our Parliament, National Book, Trust New Delhi 1989. 
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20148S31B LINEAR ALGEBRA AND PARTIAL DIFFERENTIAL EQUATIONS 

L T P C 

4 0 0 4 
 

OBJECTIVES: 

 To introduce the basic notions of groups, rings, fields which will then be used to solve related 
problems. 

 To understand the concepts of vector space, linear transformations and diagonalization. 

 To apply the concept of inner product spaces in orthogonalization. 

 To understand the procedure to solve partial differential equations. 

 To give an integrated approach to number theory and abstract algebra, and provide a firm basis 
for further reading and study in the subject. 

 

Vector spaces – Subspaces – Linear combinations and linear system of equations – Linear independence 
and linear dependence – Bases and dimensions. 

UNIT II LINEAR TRANSFORMATION AND DIAGONALIZATION 12 
Linear transformation - Null spaces and ranges - Dimension theorem - Matrix representation of a linear 
transformations - Eigenvalues and eigenvectors - Diagonalizability. 

 

Inner product, norms - Gram Schmidt orthogonalization process - Adjoint of linear operations - Least 
square approximation. 

 

Formation – Solutions of first order equations – Standard types and equations reducible to standard types 
– Singular solutions – Lagrange‘s linear equation – Integral surface passing through a given curve – 
Classification of partial differential equations - Solution of linear equations of higher order with constant 
coefficients – Linear non-homogeneous partial differential equations. 

UNIT V FOURIER SERIES SOLUTIONS OF PARTIAL DIFFERENTIAL EQUATIONS 

  12 

Dirichlet‘s conditions – General Fourier series – Half range sine and cosine series - Method of separation 

of variables – Solutions of one dimensional wave equation and one-dimensional heat equation – Steady 

state solution of two-dimensional heat equation – Fourier series solutions in Cartesian coordinates. 

TOTAL: 60 PERIODS 
 

OUTCOMES: 

Upon successful completion of the course, students should be able to: 

 Explain the fundamental concepts of advanced algebra and their role in modern 
mathematics and applied contexts. 

 Demonstrate accurate and efficient use of advanced algebraic techniques. 

 Demonstrate their mastery by solving non - trivial problems related to the concepts and by 
proving simple theorems about the statements proven by the text. 

 Able to solve various types of partial differential equations. 

Able to solve engineering problems using Fourier series. 

TEXTBOOKS: 
1. Grewal B.S., ―Higher Engineering Mathematics‖, Khanna Publishers, New Delhi, 43rd Edition, 

2014. 

UNIT I VECTOR SPACES 12 

UNIT III INNER PRODUCT SPACES 12 

UNIT IV PARTIAL DIFFERENTIAL EQUATIONS 12 
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2. Friedberg, A.H., Insel, A.J. and Spence, L., ―Linear Algebra‖, Prentice Hall of India, New 
Delhi, 2004. 

 

REFERENCES: 
1. Burden, R.L. and Faires, J.D, "Numerical Analysis", 9th Edition, Cengage Learning, 2016. 
2. James, G. ―Advanced Modern Engineering Mathematics‖, Pearson Education, 2007. 
3. Kolman, B. Hill, D.R., ―Introductory Linear Algebra‖, Pearson Education, New Delhi, First 

Reprint, 2009. 

4. Kumaresan, S., ―Linear Algebra – A Geometric Approach‖, Prentice – Hall of India, New 
Delhi, Reprint, 2010. 

5. Lay, D.C., ―Linear Algebra and its Applications‖, 5th Edition, Pearson Education, 2015. 
6. O‘Neil, P.V., ―Advanced Engineering Mathematics‖, Cengage Learning, 2007. 
7. Strang, G., ―Linear Algebra and its applications‖, Thomson (Brooks/Cole), New Delhi, 2005. 
8. Sundarapandian, V. ―Numerical Linear Algebra‖, Prentice Hall of India, New Delhi, 2008. 
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SEMESTER III 

 

20152S32 CONTROL SYSTEMS ENGINEERING L T P C 

3 0 0 3 

 

OBJECTIVES: 

 To introduce the components and their representation of control systems 

 To learn various methods for analyzing the time response, frequency response and stability of 
the systems. 

 To learn the various approach for the state variable analysis. 

 

Control System: Terminology and Basic Structure-Feed forward and Feedback control theory-Electrical 
and Mechanical Transfer Function Models-Block diagram Models-Signal flow graphs models-DC and 
AC servo Systems-Synchronous -Multivariable control system 

 

Transient response-steady state response-Measures of performance of the standard first order and second 
order system-effect on an additional zero and an additional pole-steady error constant and system- type 
number-PID control-Analytical design for PD, PI,PID control systems 

 
 

 

Concept of stability-Bounded - Input Bounded - Output stability-Routh stability criterion-Relative 
stability-Root locus concept-Guidelines for sketching root locus-Nyquist stability criterion. 

 

UNIT V CONTROL SYSTEM ANALYSIS USING STATE VARIABLE METHODS 9 

State variable representation-Conversion of state variable models to transfer functions-Conversion of 
transfer functions to state variable models-Solution of state equations-Concepts of Controllability and 
Observability-Stability of linear systems-Equivalence between transfer function and state variable 
representations-State variable analysis of digital control system-Digital control design using state 
feedback. 

TOTAL: 45 PERIODS 

 

OUTCOMES: 

Upon completion of the course, the student should be able to: 

 Identify the various control system components and their representations. 

 Analyze the various time domain parameters. 

 Analysis the various frequency response plots and its system. 

 Apply the concepts of various system stability criterions. 

 Design various transfer functions of digital control system using state variable models. 

 
TEXT BOOK: 

1. M.Gopal, ―Control System – Principles and Design‖, Tata McGraw Hill, 4th Edition, 2012. 

 

REFERENCES: 
1. J.Nagrath and M.Gopal, ―Control System Engineering‖, New Age International Publishers, 

5th Edition, 2007. 

2. K. Ogata, ‘Modern Control Engineering’, 5th edition, PHI, 2012. 

UNIT I SYSTEMS COMPONENTS AND THEIR REPRESENTATION 9 

UNIT II TIME RESPONSE ANALYSIS 9 

UNIT III FREQUENCY RESPONSE AND SYSTEM ANALYSIS 9 

Closed loop frequency response-Performance specification in frequency domain-Frequency response of 
standard second order system- Bode Plot - Polar Plot- Nyquist plots-Design of compensators using Bode 

plots-Cascade lead compensation-Cascade lag compensation-Cascade lag-lead compensation 

UNIT IV CONCEPTS OF STABILITY ANALYSIS 9 
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3. S.K.Bhattacharya, Control System Engineering, 3rd Edition, Pearson, 2013. 

4. Benjamin.C.Kuo, ―Automatic control systems‖, Prentice Hall of India, 7th Edition,1995. 
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UNIT IV NON-LINEAR DATA STRUCTURES 9 

Trees – Binary Trees – Binary tree representation and traversals –Binary Search Trees – Applications of 

trees. Set representations - Union-Find operations. Graph and its representations – Graph Traversals. 

SEMESTER III 
 

20152S33 FUNDAMENTALS OF DATA STRUCTURES IN C 

 
 

OBJECTIVES: 

 To learn the features of C 

 To learn the linear and non-linear data structures 

 To explore the applications of linear and non-linear data structures 

 To learn to represent data using graph data structure 

 To learn the basic sorting and searching algorithms 

 
L T P C 

3 0 0 3 

 

 
Structure of a C program – compilation and linking processes – Constants, Variables – Data Types – 
Expressions using operators in C – Managing Input and Output operations – Decision Making and 

Branching – Looping statements. Arrays – Initialization – Declaration – One dimensional and Two- 

dimensional arrays. Strings- String operations – String Arrays. Simple programs- sorting-searching – 
matrix operations. 

UNIT II FUNCTIONS, POINTERS, STRUCTURES AND UNIONS 9 

Functions – Pass by value – Pass by reference – Recursion – Pointers - Definition – Initialization – 
Pointers arithmetic. Structures and unions - definition – Structure within a structure - Union - Programs 

using structures and Unions – Storage classes, Pre-processor directives. 
 

Arrays and its representations – Stacks and Queues – Linked lists – Linked list-based implementation of 
Stacks and Queues – Evaluation of Expressions – Linked list based polynomial addition. 

 

 

 

 

 

Linear Search – Binary Search. Bubble Sort, Insertion sort – Merge sort – Quick sort - Hash tables – 
Overflow handling. 

TOTAL: 45 PERIODS 

 

OUTCOMES: 

Upon completion of the course, students will be able to: 

 Implement linear and non-linear data structure operations using C 

 Suggest appropriate linear / non-linear data structure for any given data set. 

 Apply hashing concepts for a given problem 

 Modify or suggest new data structure for an application 

 Appropriately choose the sorting algorithm for an application 

 

TEXTBOOKS: 

1. Pradip Dey and Manas Ghosh, ―Programming in C, Second Edition, Oxford University Press, 
2011. 

2. Ellis Horowitz, Sartaj Sahni, Susan Anderson-Freed, ―Fundamentals of Data Structures in C, 
Second Edition, University Press, 2008. 

REFERENCES: 

1. Mark Allen Weiss, ―Data Structures and Algorithm Analysis in C, Second Edition, 
Pearson Education, 1996 

2. Alfred V. Aho, John E. Hopcroft and Jeffrey D. Ullman, ―Data Structures and Algorithms, 

Pearson Education, 1983. 

UNIT I C PROGRAMMING BASICS 9 

UNIT III LINEAR DATA STRUCTURES 9 

UNIT V SEARCHING AND SORTING ALGORITHMS 9 
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3. Robert Kruse, C.L.Tondo, Bruce Leung, Shashi Mogalla , ― Data Structures and Program 
Design in C, Second Edition, Pearson Education, 2007 

4. Jean-Paul Tremblay and Paul G. Sorenson, ―An Introduction to Data Structures with 

Applications, Second Edition, Tata McGraw-Hill, 1991. 
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SEMESTER III 

 

20152C34 DIGITAL ELECTRONICS L T P C 

3 0   0 3 

 

OBJECTIVES: 

 To present the Digital fundamentals, Boolean algebra and its applications in digital systems 

 To familiarize with the design of various combinational digital circuits using logic gates 

 To introduce the analysis and design procedures for synchronous and asynchronous 
sequential circuits 

 To explain the various semiconductor memories and related technology 

 To introduce the electronic circuits involved in the making of logic gates 
 

Number Systems – Decimal, Binary, Octal, Hexadecimal, 1‗s and 2‗s complements, Codes – Binary, 
BCD, Excess 3, Gray, Alphanumeric codes, Boolean theorems, Logic gates, Universal gates, Sum of 

products and product of sums, Minterms and Maxterms, Karnaugh map Minimization and Quine- 

McCluskey method of minimization. 
 

Design of Half and Full Adders, Half and Full Subtractors, Binary Parallel Adder – Carry look ahead 
Adder, BCD Adder, Multiplexer, Demultiplexer, Magnitude Comparator, Decoder, Encoder, Priority 
Encoder. 

 

Flip flops – SR, JK, T, D, Master/Slave FF – operation and excitation tables, Triggering of FF, Analysis 
and design of clocked sequential circuits – Design - Moore/Mealy models, state minimization, state 
assignment, circuit implementation – Design of Counters- Ripple Counters, Ring Counters, Shift 
registers, Universal Shift Register. 

 

Stable and Unstable states, output specifications, cycles and races, state reduction, race free assignments, 
Hazards, Essential Hazards, Pulse mode sequential circuits, Design of Hazard free circuits. 

 

UNIT V         MEMORY DEVICES AND DIGITAL INTEGRATED CIRCUITS 9 
Basic memory structure – ROM -PROM – EPROM – EEPROM –EAPROM, RAM – Static and dynamic 
RAM - Programmable Logic Devices – Programmable Logic Array (PLA) - Programmable Array Logic 
(PAL) – Field Programmable Gate Arrays (FPGA) - Implementation of combinational logic circuits 
using PLA, PAL. 

Digital integrated circuits: Logic levels, propagation delay, power dissipation, fan-out and fan-in, noise 
margin, logic families and their characteristics-RTL, TTL, ECL, CMOS 

TOTAL: 45 PERIODS 

OUTCOMES: 

At the end of the course: 

 Use digital electronics in the present contemporary world 

 Design various combinational digital circuits using logic gates 

 Do the analysis and design procedures for synchronous and asynchronous sequential circuits 

 Use the semiconductor memories and related technology 

 Use electronic circuits involved in the design of logic gates 

 

TEXT BOOK: 

1. M. Morris Mano and Michael D. Ciletti, ―Digital Design‖, 5th Edition, Pearson, 2014. 

UNIT I DIGITAL FUNDAMENTALS 9 

UNIT II COMBINATIONAL CIRCUIT DESIGN 9 

UNIT III SYNCHRONOUS SEQUENTIAL CIRCUITS 9 

UNIT IV ASYNCHRONOUS SEQUENTIAL CIRCUITS 9 
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REFERENCES: 

1. Charles H.Roth. ―Fundamentals of Logic Design‖, 6th Edition, Thomson Learning, 2013. 

2. Thomas L. Floyd, ―Digital Fundamentals‖, 10th Edition, Pearson Education Inc, 2011 
3. S.Salivahanan and S.Arivazhagan―Digital Electronics‖, Ist Edition, Vikas Publishing 

House pvt Ltd, 2012. 

4. Anil K.Maini ―Digital Electronics‖, Wiley, 2014. 

5. A.Anand Kumar ―Fundamentals of Digital Circuits‖, 4th Edition, PHI Learning Private 

Limited, 2016. 
6. Soumitra Kumar Mandal ― Digital Electronics‖,  McGraw Hill Education Private Limited, 

2016. 
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UNIT II ANALYSIS OF CONTINUOUS TIME SIGNALS 12 
Fourier series for periodic signals - Fourier Transform – properties- Laplace Transforms and properties 

 
20152C35 SIGNALS AND SYSTEMS L T P C 

  4 0   0 4 
 

OBJECTIVES: 

 To understand the basic properties of signal & systems 

 To know the methods of characterization of LTI systems in time domain 

 To analyze continuous time signals and system in the Fourier and Laplace domain 

 To analyze discrete time signals and system in the Fourier and Z transform domain 

 

Standard signals- Step, Ramp, Pulse, Impulse, Real and complex exponentials and Sinusoids_ 
Classification of signals – Continuous time (CT) and Discrete Time (DT) signals, Periodic & Aperiodic 
signals, Deterministic & Random signals, Energy & Power signals - Classification of systems- CT 
systems and DT systems- – Linear & Nonlinear, Time-variant & Time-invariant, Causal & Non-causal, 
Stable & Unstable. 

 

 

UNIT III LINEAR TIME INVARIANT CONTINUOUS TIME SYSTEMS 12 
Impulse response - convolution integrals- Differential Equation- Fourier and Laplace transforms in 
Analysis of CT systems - Systems connected in series / parallel. 

 

Baseband signal Sampling – Fourier Transform of discrete time signals (DTFT) – Properties of DTFT - 
Z Transform & Properties  

 

UNIT V LINEAR TIME INVARIANT-DISCRETE TIME SYSTEMS 12 
Impulse response – Difference equations-Convolution sum- Discrete Fourier Transform and Z Transform 
Analysis of Recursive & Non-Recursive systems-DT systems connected in series and parallel. 

TOTAL: 60 PERIODS 

 

OUTCOMES: 

At the end of the course, the student should be able to: 

 To be able to determine if a given system is linear/causal/stable 

 Capable of determining the frequency components present in a deterministic signal 

 Capable of characterizing LTI systems in the time domain and frequency domain 

 To be able to compute the output of an LTI system in the time and frequency domains 

 
TEXT BOOK: 

1. Allan V.Oppenheim, S.Wilsky and S.H.Nawab, ―Signals and Systems‖, Pearson, 2015. 
(Unit 1-V) 

 
REFERENCES 

1. B. P. Lathi, ―Principles of Linear Systems and Signals‖, Second Edition, Oxford, 2009. 
2. R.E.Zeimer, W.H.Tranter and R.D.Fannin, ―Signals & Systems - Continuous and Discrete‖, 

Pearson, 2007. 

3. John Alan Stuller, ―An Introduction to Signals and Systems‖, Thomson, 2007. 

UNIT I CLASSIFICATION OF SIGNALS AND SYSTEMS 12 

UNIT IV ANALYSIS OF DISCRETE TIME SIGNALS 12 
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20152C36 ELECTRONIC CIRCUITS- I L T P C 

3 0 0 3 

 

OBJECTIVES: 

 To understand the methods of biasing transistors 

 To design and analyze single stage and multistage amplifier circuits 

 To analyze the frequency response of small signal amplifiers 

 To design and analyze the regulated DC power supplies. 

 To troubleshoot and fault analysis of power supplies. 
 

BJT– Need for biasing - DC Load Line and Bias Point – DC analysis of Transistor circuits - Various 
biasing methods of BJT – Bias Circuit Design - Thermal stability - Stability factors - Bias compensation 
techniques using Diode, thermistor and sensistor – Biasing BJT Switching Circuits-JFET - DC Load Line 
and Bias Point - Various biasing methods of JFET - JFET Bias Circuit Design - MOSFET Biasing - 
Biasing FET Switching Circuits. 

 

Small Signal Hybrid π equivalent circuit of BJT – Early effect - Analysis of CE, CC and CB amplifiers 
using Hybrid π equivalent circuits - AC Load Line Analysis- Darlington Amplifier - Bootstrap technique 
- Cascade, Cascode configurations - Differential amplifier, Basic BJT differential pair – Small signal 
analysis and CMRR. 

 

Small Signal Hybrid π equivalent circuit of FET and MOSFET - Analysis of CS, CD and CG amplifiers 
using Hybrid π equivalent circuits - Basic FET differential pair- BiCMOS circuits. 

 

Amplifier frequency response – Frequency response of transistor amplifiers with circuit capacitors – BJT 
frequency response – short circuit current gain - cut off frequency – fα, fβ and unity gain bandwidth – 

Miller effect - frequency response of FET - High frequency analysis of CE and MOSFET CS amplifier - 

Transistor Switching Times. 
 

UNIT V POWER SUPPLIES AND ELECTRONIC DEVICE TESTING 9 

Linear mode power supply - Rectifiers - Filters - Half-Wave Rectifier Power Supply - Full-Wave 
Rectifier Power Supply - Voltage regulators: Voltage regulation - Linear series, shunt and switching 
Voltage Regulators - Over voltage protection - BJT and MOSFET – Switched mode power supply 
(SMPS) - Power Supply Performance and Testing - Troubleshooting and Fault Analysis, Design of 
Regulated DC Power Supply. 

TOTAL: 45 PERIODS 

 

OUTCOMES: 

After studying this course, the student should be able to: 

 Acquire knowledge of 

o Working principles, characteristics and applications of BJT and FET 

o Frequency response characteristics of BJT and FET amplifiers 

 Analyze the performance of small signal BJT and FET amplifiers - single stage and multi 
stage amplifiers 

 Apply the knowledge gained in the design of Electronic circuits 

UNIT I BIASING OF DISCRETE BJT, JFET AND MOSFET 9 

UNIT II BJT AMPLIFIERS 9 

UNIT III SINGLE STAGE FET, MOSFET AMPLIFIERS 9 

UNIT IV FREQUENCY RESPONSE OF AMPLIFIERS 9 
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TEXT BOOKS: 
1. Donald. A. Neamen, Electronic Circuits Analysis and Design, 3rd Edition, Mc Graw Hill 

Education (India) Private Ltd., 2010. (Unit I-IV) 
2. Robert L. Boylestad and Louis Nasheresky, ―Electronic Devices and Circuit Theory‖, 11th 

Edition, Pearson Education, 2013. (Unit V) 
 

REFERENCES 
1. Millman J, Halkias.C.and Sathyabrada Jit, Electronic Devices and Circuits, 4th Edition, Mc 

Graw Hill Education (India) Private Ltd., 2015. 
2. Salivahanan and N. Suresh Kumar, Electronic Devices and Circuits, 4th Edition, , Mc Graw 

Hill Education (India) Private Ltd., 2017. 
3. Floyd, Electronic Devices, Ninth Edition, Pearson Education, 2012. 
4. David A. Bell, Electronic Devices & Circuits, 5th Edition, Oxford University Press, 2008. 
5. Anwar A. Khan and Kanchan K. Dey, A First Course on Electronics, PHI, 2006. 
6. Rashid M, Microelectronics Circuits, Thomson Learning, 2007. 
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20152L37 FUNDAMENTALS OF DATA STRUCTURES IN C LABORATORY  
L T P C 

0 0 4 2 
 

OBJECTIVES: 

 To understand and implement basic data structures using C 

 To apply linear and non-linear data structures in problem solving. 

 To learn to implement functions and recursive functions by means of data structures 

 To implement searching and sorting algorithms 

 

LIST OF EXERCISES 

1.     Basic C Programs – looping, data manipulations, arrays 

2.    Programs using strings – string function implementation 

3. Programs using structures and pointers 
4. Programs involving dynamic memory allocations 
5. Array implementation of stacks and queues 

6. Linked list implementation of stacks and queues 

7. Application of Stacks and Queues 

8. Implementation of Trees, Tree Traversals 
9. Implementation of Binary Search trees 

10. Implementation of Linear search and binary search 
11. Implementation Insertion sort, Bubble sort, Quick sort and Merge Sort 
12. Implementation Hash functions, collision resolution technique 

 

TOTAL:60 PERIODS 

 

OUTCOMES: 

Upon completion of the course, the students will be able to: 

 Write basic and advanced programs in C 

 Implement functions and recursive functions in C 

 Implement data structures using C 

 Choose appropriate sorting algorithm for an application and implement it in a modularized way 
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20152L38 ANALOG AND DIGITAL CIRCUITS LABORATORY L T P C 

  0 0 4 2 
 

OBJECTIVES: 

The student should be made to: 

 Study the Frequency response of CE, CB and CC Amplifier 

 Learn the frequency response of CS Amplifiers 

 Study the Transfer characteristics of differential amplifier 

 Perform experiment to obtain the bandwidth of single stage and multistage amplifiers 

 Perform SPICE simulation of Electronic Circuits 

 Design and implement the Combinational and sequential logic circuits 

 
LIST OF ANALOG EXPERIMENTS: 

1. Design of Regulated Power supplies 
2. Frequency Response of CE, CB, CC and CS amplifiers 
3. Darlington Amplifier 

4. Differential Amplifiers - Transfer characteristics, CMRR Measurement 

5. Cascode and Cascade amplifiers 
6. Determination of bandwidth of single stage and multistage amplifiers 

7. Analysis of BJT with Fixed bias and Voltage divider bias using Spice 

8. Analysis of FET, MOSFET with fixed bias, self-bias and voltage divider bias using 

simulation software like Spice 

9. Analysis of Cascode and Cascade amplifiers using Spice 

10. Analysis of Frequency Response of BJT and FET using Spice 

 
LIST OF DIGITAL EXPERIMENTS 

1. Design and implementation of code converters using logic gates(i) BCD to excess- 
3 code and vice versa (ii) Binary to gray and vice-versa 

2. Design and implementation of 4 bit binary Adder/ Subtractor and BCD adder using 
IC 7483 

3. Design and implementation of Multiplexer and De-multiplexer using logic gates 

4. Design and implementation of encoder and decoder using logic gates 

5. Construction and verification of 4 bit ripple counter and Mod-10 / Mod-12 Ripple 
counters 

6. Design and implementation of 3-bit synchronous up/down counter 
 

TOTAL : 60 PERIODS 

 

OUTCOMES: 

On completion of this laboratory course, the student should be able to: 

 Design and Test rectifiers, filters and regulated power supplies. 

 Design and Test BJT/JFET amplifiers. 

 Differentiate cascode and cascade amplifiers. 

 Analyze the limitation in bandwidth of single stage and multi stage amplifier 

 Measure CMRR in differential amplifier 

 Simulate and analyze amplifier circuits using PSpice. 

 Design and Test the digital logic circuits. 
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20152L39 INTERPERSONAL SKILLS / LISTENING &SPEAKING  
L T P C 

0  0 2 1 
 

OBJECTIVES: 

The Course will enable learners to: 

 Equip students with the English language skills required for the successful undertaking of 
academic studies with primary emphasis on academic speaking and listening skills. 

 Provide guidance and practice in basic general and classroom conversation and to engage in 
specific academic speaking activities. 

 improve general and academic listening skills 

 Make effective presentations. 
 

UNIT I 

Listening as a key skill- its importance- speaking - give personal information - ask for personal 
information - express ability - enquire about ability - ask for clarification Improving pronunciation 

   pronunciation basics taking lecture notes - preparing to listen to a lecture - articulate a complete idea 
as opposed to producing fragmented utterances. 

 

UNIT II 

Listen to a process information- give information, as part of a simple explanation - conversation 
starters: small talk - stressing syllables and speaking clearly - intonation patterns - compare and 
contrast information and ideas from multiple sources- converse with reasonable accuracy over a wide 
range of everyday topics. 

UNIT III 

Lexical chunking for accuracy and fluency- factors influence fluency, deliver a five-minute informal 
talk - greet - respond to greetings - describe health and symptoms - invite and offer - accept - decline - 
take leave - listen for and follow the gist- listen for detail 

 

UNIT IV 

Being an active listener: giving verbal and non-verbal feedback - participating in a group discussion - 
summarizing academic readings and lectures conversational speech listening to and participating in 
conversations - persuade. 

 

UNIT V 

Formal and informal talk - listen to follow and respond to explanations, directions and instructions in 
academic and business contexts - strategies for presentations and interactive communication - group/pair 
presentations - negotiate disagreement in group work. 

TOTAL : 30PERIODS 

OUTCOMES: 

At the end of the course Learners will be able to: 

 Listen and respond appropriately. 

 Participate in group discussions 

 Make effective presentations 

 Participate confidently and appropriately in conversations both formal and informal 

TEXT BOOKS: 
1. Brooks,Margret. Skills for Success. Listening and Speaking. Level  4 Oxford University Press, 

Oxford: 2011. 

2. Richards,C. Jack. & David Bholke. Speak Now Level 3. Oxford University Press, Oxford: 2010 
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REFERENCES 

1. Bhatnagar, Nitin and MamtaBhatnagar. Communicative English for Engineers and Professionals. 
Pearson: New Delhi, 2010. 

2. Hughes, Glyn and Josephine Moate. Practical English Classroom. Oxford University Press: Oxford, 
2014. 

3. Vargo, Mari. Speak Now Level 4. Oxford University Press: Oxford, 2013. 
4. Richards C. Jack. Person to Person (Starter). Oxford University Press: Oxford, 2006. 
5. Ladousse, Gillian Porter. Role Play. Oxford University Press: Oxford, 2014 
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201AGGS INTRODUCTION TO GENDER STUDIES 

SEMESTER III 

 

L T P C 

0 0 0 2 
 

 
 

UNIT I CONCEPTS 

Sex vs. Gender, masculinity, femininity, socialization, patriarchy, public/ private, essentialism, 

binaryism, power, hegemony, hierarchy, stereotype, gender roles, gender relation, deconstruction, 

resistance, sexual division of labour. 
 

UNIT II FEMINIST THEORY 

 Liberal, Marxist, Socialist, Radical, Psychoanalytic, postmodernist, eco-feminist. 
 

UNIT III WOMEN’S MOVEMENTS: GLOBAL, NATIONAL AND LOCAL 

 Rise of Feminism in Europe and America. 

Women’s Movement in India. 
 

UNIT IV GENDER AND LANGUAGE 

 Linguistic Forms and Gender. 

 Gender and narratives. 
 

UNIT V GENDER AND REPRESENTATION 

 Advertising and popular visual media. 

 Gender and Representation in Alternative Media. 

 Gender and social media. 
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SEMESTER IV 

20148S41B PROBABILITY AND RANDOM PROCESSES L T P C 

4 0 0 4 

 

OBJECTIVES : 

 To provide necessary basic concepts in probability and random processes for applications such 
as random signals, linear systems in communication engineering. 

 To understand the basic concepts of probability, one and two dimensional random variables and 
to introduce some standard distributions applicable to engineering which can describe real life 
phenomenon. 

 To understand the basic concepts of random processes which are widely used in IT fields. 

 To understand the concept of correlation and spectral densities. 

 To understand the significance of linear systems with random inputs. 
 

Probability – Axioms of probability – Conditional probability – Baye‘s theorem - Discrete and 
continuous random variables – Moments – Moment generating functions – Binomial, Poisson, 
Geometric, Uniform, Exponential and Normal distributions. 

 

Joint distributions – Marginal and conditional distributions – Covariance – Correlation and linear 
regression – Transformation of random variables – Central limit theorem (for independent and identically 
distributed random variables). 

 

Classification – Stationary process – Markov process - Markov chain - Poisson process – Random 
telegraph process. 

 

Auto correlation functions – Cross correlation functions – Properties – Power spectral density – Cross 
spectral density – Properties. 

 

UNIT V LINEAR SYSTEMS WITH RANDOM INPUTS 12 
Linear time invariant system – System transfer function – Linear systems with random inputs – Auto 
correlation and cross correlation functions of input and output. 

TOTAL : 60 

PERIODS 

 

OUTCOMES: 

Upon successful completion of the course, students should be able to: 

 Understand the fundamental knowledge of the concepts of probability and have knowledge of 
standard distributions which can describe real life phenomenon. 

 Understand the basic concepts of one and two dimensional random variables and apply in 
engineering applications. 

 Apply the concept random processes in engineering disciplines. 

 Understand and apply the concept of correlation and spectral densities. 

 The students will have an exposure of various distribution functions and help in acquiring skills in 
handling situations involving more than one variable. Able to analyze the response of random inputs 
to linear time invariant systems. 

 

TEXT BOOKS: 
1. Ibe, O.C.," Fundamentals of Applied Probability and Random Processes ", 1st Indian Reprint, 

Elsevier, 2007. 

UNIT I PROBABILITY AND RANDOM VARIABLES 12 

UNIT II TWO - DIMENSIONAL RANDOM VARIABLES 12 

UNIT III RANDOM PROCESSES 12 

UNIT IV CORRELATION AND SPECTRAL DENSITIES 12 
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2. Peebles, P.Z., "Probability, Random Variables and Random Signal Principles ", Tata McGraw 
Hill, 4th Edition, New Delhi, 2002. 

 
REFERENCES: 

1. Cooper. G.R., McGillem. C.D., "Probabilistic Methods of Signal and System Analysis", Oxford 
University Press, New Delhi, 3rd Indian Edition, 2012. 

2. Hwei Hsu, "Schaum‘s Outline of Theory and Problems of Probability, Random 
Variables and Random Processes ", Tata McGraw Hill Edition, New Delhi, 2004. 

3. Miller. S.L. and Childers. D.G., ― Probability and Random Processes with Applications to 
Signal Processing and Communications ", Academic Press, 2004. 

4. Stark. H. and Woods. J.W., ― Probability and Random Processes with Applications to Signal 
Processing ", Pearson Education, Asia, 3rd Edition, 2002. 

5. Yates. R.D. and Goodman. D.J., ―Probability and Stochastic Processes", Wiley India Pvt. Ltd., 

Bangalore, 2nd Edition, 2012. 
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SEMESTER IV 
 

20152C42 ELECTRONIC CIRCUITS II L T P C 

3 0 0 3 

OBJECTIVES: 

 To give a comprehensive exposure to all types of amplifiers and oscillators constructed with 
discrete components. This helps to develop a strong basis for building linear and digital 
integrated circuits

 To study about feedback amplifiers and oscillators principles

 To design oscillators.

 To study about turned amplifier.

 To understand the analysis and design of LC and RC oscillators, amplifiers, multi vibrators, 
power amplifiers and DC convertors.

 

Feedback Concepts – gain with feedback – effect of feedback on gain stability, distortion, 
bandwidth, input and output impedances; topologies of feedback amplifiers – analysis of series - 
series, shunt-shunt and shunt-series feedback amplifiers-stability problem- Gain and Phase-margins- 
Frequency compensation. 

 

Barkhausen criterion for oscillation – phase shift, Wien bridge - Hartley & Colpitt‘s oscillators – Clapp 
oscillator-Ring oscillators and crystal oscillators – oscillator amplitude stabilization. 

 

Coil losses, unloaded and loaded Q  of  tank circuits, small signal tuned amplifiers – Analysis of 
capacitor coupled single tuned amplifier – double tuned amplifier - effect of cascading single tuned and 
double tuned amplifiers on bandwidth – Stagger tuned amplifiers - Stability of tuned amplifiers – 
Neutralization - Hazeltine neutralization method. 

 

UNIT IV WAVE SHAPING AND MULTIVIBRATOR CIRCUITS 9 

Pulse circuits – attenuators – RC integrator and differentiator circuits – diode clampers and clippers – 
Multivibrators - Schmitt Trigger- UJT Oscillator. 

 

Power amplifiers- class A-Class B-Class AB-Class C-Power MOSFET-Temperature Effect- Class AB 
Power amplifier using MOSFET –DC/DC convertors – Buck, Boost, Buck-Boost analysis and design 

TOTAL: 45 PERIODS 

 

OUTCOMES: 

Upon completion of the course, the student should be able to: 

 Analyze different types of amplifier, oscillator and multivibrator circuits 

 Design BJT amplifier and oscillator circuits 

 Analyze transistorized amplifier and oscillator circuits 

 Design and analyze feedback amplifiers 

 Design LC and RC oscillators, tuned amplifiers, wave shaping circuits, multivibrators, power 
amplifier and DC convertors. 

TEXT BOOKS: 

1. Sedra and Smith, ―Micro Electronic Circuits‖; Sixth Edition, Oxford University Press, 2011. 

(UNIT I, III,IV,V) 

2. Jacob Millman, ‗Microelectronics‘, McGraw Hill, 2nd Edition, Reprinted, 2009. (UNIT 

I,II,IV,V) 

UNIT I FEEDBACK AMPLIFIERS AND STABILITY 9 

UNIT II OSCILLATORS 9 

UNIT III TUNED AMPLIFIERS 9 

UNIT V POWER AMPLIFIERS AND DC CONVERTERS 9 
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REFERENCES: 
1. Robert L. Boylestad and Louis Nasheresky, ―Electronic Devices and Circuit Theory‖, 10th 

Edition, Pearson Education / PHI, 2008 

2. David A. Bell, ―Electronic Devices and Circuits‖, Fifth Edition, Oxford University Press, 2008. 

3. Millman J. and Taub H., ―Pulse Digital and Switching Waveforms‖, TMH, 2000. 

4. Millman and Halkias. C., Integrated Electronics, TMH, 2007. 
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UNIT IV NOISE CHARACTERIZATION 9 

Noise sources – Noise figure, noise temperature and noise bandwidth – Noise in cascaded systems. 

Representation of Narrow band noise –In-phase and quadrature, Envelope and Phase – Noise 
performance analysis in AM & FM systems – Threshold effect, Pre-emphasis and de-emphasis for FM. 

UNIT V SAMPLING & QUANTIZATION 9 
Low pass sampling – Aliasing- Signal Reconstruction-Quantization - Uniform & non-uniform 
quantization - quantization noise - Logarithmic Companding –PAM, PPM, PWM, PCM – TDM, FDM. 

SEMESTER IV 

 

20152C43 COMMUNICATION THEORY L T P C 

3 0 0 3 

 

OBJECTIVES: 

 To introduce the concepts of various analog modulations and their spectral characteristics

 To understand the properties of random process

 To know the effect of noise on communication systems

 To study the limits set by Information Theory
 

Amplitude Modulation- DSBSC, DSBFC, SSB, VSB - Modulation index, Spectra, Power relations and 
Bandwidth – AM Generation – Square law and Switching modulator, DSBSC Generation – Balanced and 
Ring Modulator, SSB Generation – Filter, Phase Shift and Third Methods, VSB Generation – Filter 
Method, Hilbert Transform, Pre-envelope & complex envelope –comparison of different AM techniques, 
Superheterodyne Receiver 

 

Phase and frequency modulation, Narrow Band and Wide band FM – Modulation index, Spectra, Power 
relations and Transmission Bandwidth - FM modulation –Direct and Indirect methods, FM 

Demodulation – FM to AM conversion, FM Discriminator - PLL as FM Demodulator. 
 

Random variables, Random Process, Stationary Processes, Mean, Correlation & Covariance functions, 
Power Spectral Density, Ergodic Processes, Gaussian Process, Transmission of a Random Process 
Through a LTI filter. 

 

 

 

 
 

TOTAL: 45 

PERIODS 

 

OUTCOMES: 

At the end of the course, the student should be able to: 

 Design AM communication systems 

 Design Angle modulated communication systems 

 Apply the concepts of Random Process to the design of Communication systems 

 Analyze the noise performance of AM and FM systems 

 Gain knowledge in sampling and quantization 

 

TEXT BOOKS: 

1. J.G.Proakis, M.Salehi, ―Fundamentals of Communication Systems‖, Pearson Education 2014. 
(UNIT I-IV) 

2. Simon Haykin, ―Communication Systems‖, 4th Edition, Wiley, 2014.(UNIT I-V) 

REFERENCES: 

1. B.P.Lathi, ―Modern Digital and Analog Communication Systems‖, 3rd Edition, Oxford 

University Press, 2007. 

UNIT I AMPLITUDE MODULATION 9 

UNIT II ANGLE MODULATION 9 

UNIT III RANDOM PROCESS 9 
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2. D.Roody, J.Coolen, ―Electronic Communications, 4th edition PHI 2006 
3. A.Papoulis, ―Probability, Random variables and Stochastic Processes‖, McGraw Hill, 3rd 

edition, 1991. 
4. B.Sklar, ―Digital Communications Fundamentals and Applications‖, 2nd Edition Pearson 

Education 2007 

5. H P Hsu, Schaum Outline Series - ―Analog and Digital Communications‖ TMH 2006 
6. Couch.L., "Modern Communication Systems", Pearson, 2001. 
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UNIT II ELECTROSTATICS 12 
Electric field, Coulomb's law, Gauss's law and applications, Electric potential, Conductors in static 
electric field, Dielectrics in static electric field, Electric flux density and dielectric constant, Boundary 
conditions, Capacitance, Parallel, cylindrical and spherical capacitors, Electrostatic energy, Poisson's and 
Laplace's equations, Uniqueness of electrostatic solutions, Current density and Ohm's law, Electromotive 
force and Kirchhoff's voltage law, Equation of continuity and Kirchhoff's current law 

SEMESTER IV 

 

20152C44 ELECTROMAGNETIC FIELDS L T P C 

4 0 0 4 

 

OBJECTIVES: 

 To gain conceptual and basic mathematical understanding of electric and magnetic fields in free 

space and in materials 

 To understand the coupling between electric and magnetic fields through Faraday's law, 

displacement current and Maxwell's equations 

 To understand wave propagation in lossless and in lossy media 

 To be able to solve problems based on the above concepts 
 

Electromagnetic model, Units and constants, Review of vector algebra, Rectangular, cylindrical and 
spherical coordinate systems, Line, surface and volume integrals, Gradient of a scalar field, Divergence 
of a vector field, Divergence theorem, Curl of a vector field, Stoke's theorem, Null identities, Helmholtz's 
theorem 

 

 

Lorentz force equation, Law of no magnetic monopoles, Ampere's law, Vector magnetic potential, Biot- 
Savart law and applications, Magnetic field intensity and idea of relative permeability, Magnetic circuits, 

Behaviour of magnetic materials, Boundary conditions, Inductance and inductors, Magnetic energy, 

Magnetic forces and torques 
 

UNIT IV TIME-VARYING FIELDS AND MAXWELL's EQUATIONS 12 
Faraday's law, Displacement current and Maxwell-Ampere law, Maxwell's equations, Potential functions, 
Electromagnetic boundary conditions, Wave equations and solutions, Time-harmonic fields 

 

Plane waves in lossless media, Plane waves in lossy media (low-loss dielectrics and good conductors), 
Group velocity, Electromagnetic power flow and Poynting vector, Normal incidence at a plane 
conducting boundary, Normal incidence at a plane dielectric boundary 

TOTAL: 60 PERIODS 

 

OUTCOMES: 

By the end of this course, the student should be able to: 

 Display an understanding of fundamental electromagnetic laws and concepts 

 Write Maxwell's equations in integral,  differential and phasor forms and explain their physical 
meaning 

 Explain electromagnetic wave propagation in lossy and in lossless media 

 Solve simple problems requiring estimation of electric and magnetic field quantities based on these 
concepts and laws 

 

TEXT BOOKS: 

1. D.K. Cheng, Field and wave electromagnetics, 2nd ed., Pearson (India), 1989 (UNIT I, II,III 
IV,V) 

UNIT I INTRODUCTION 12 

UNIT III MAGNETOSTATICS 12 

UNIT V PLANE ELECTROMAGNETIC WAVES 12 
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2. W.H. Hayt and J.A. Buck, Engineering electrmagnetics, 7th ed., McGraw-Hill (India), 2006 
(UNIT I-V) 

 

REFERENCES 

1. D.J. Griffiths, Introduction to electrodynamics, 4th ed., Pearson (India), 2013 
2. B.M. Notaros, Electromagnetics, Pearson: New Jersey, 2011 
3. M.N.O. Sadiku and S.V. Kulkarni, Principles of electromagnetics, 6th ed., Oxford (Asian 

Edition), 2015 
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SEMESTER IV 

 
20152C45 LINEAR INTEGRATED CIRCUITS L T P C 

  3 0 0 3 

 

OBJECTIVES: 

 To introduce the basic building blocks of linear integrated circuits 

 To learn the linear and non-linear applications of operational amplifiers 

 To introduce the theory and applications of analog multipliers and PLL 

 To learn the theory of ADC and DAC 

 To introduce the concepts of waveform generation and introduce some special function ICs 
 

Current mirror and current sources, Current sources as active loads, Voltage sources, Voltage 
References, BJT Differential amplifier with active loads, Basic information about op-amps – Ideal 

Operational Amplifier - General operational amplifier stages -and internal circuit diagrams of IC 741, 
DC and AC performance characteristics, slew rate, Open and closed loop configurations – JFET 
Operational Amplifiers – LF155 and TL082. 

 

Sign Changer, Scale Changer, Phase Shift Circuits, Voltage Follower, V-to-I and I-to-V converters, 
adder, subtractor, Instrumentation amplifier, Integrator, Differentiator, Logarithmic amplifier, 
Antilogarithmic amplifier, Comparators, Schmitt trigger, Precision rectifier, peak detector, clipper and 
clamper, Low-pass, high-pass and band-pass Butterworth filters. 

 

Analog Multiplier using Emitter Coupled Transistor Pair - Gilbert Multiplier cell – Variable 
transconductance technique, analog multiplier ICs and their applications, Operation of the basic PLL, 
Closed loop analysis, Voltage controlled oscillator, Monolithic PLL IC 565, application of PLL for AM 

detection, FM detection, FSK modulation and demodulation and Frequency synthesizing and clock 

synchronisation. 
 

UNIT IV        ANALOG TO DIGITAL AND DIGITAL TO ANALOG CONVERTERS       9 
Analog and Digital Data Conversions, D/A converter – specifications - weighted resistor type, R-2R 
Ladder type, Voltage Mode and Current-Mode R - 2R Ladder types - switches for D/A converters, high 
speed sample-and-hold circuits, A/D Converters – specifications - Flash type - Successive 
Approximation type - Single Slope type – Dual Slope type - A/D Converter using Voltage-to-Time 
Conversion - Over-sampling A/D Converters, Sigma – Delta converters. 

 

UNIT V WAVEFORM GENERATORS AND SPECIAL FUNCTION ICS 9 
Sine-wave generators, Multivibrators and Triangular wave generator, Saw-tooth wave generator, 
ICL8038 function generator, Timer IC 555, IC Voltage regulators – Three terminal fixed and adjustable 
voltage regulators - IC 723 general purpose regulator - Monolithic switching regulator, Low Drop – 
Out(LDO) Regulators - Switched capacitor filter IC MF10, Frequency to Voltage and Voltage to 
Frequency converters, Audio Power amplifier, Video Amplifier, Isolation Amplifier, Opto-couplers and 
fibre optic IC. 

TOTAL: 45 PERIODS 

OUTCOMES: 

Upon completion of the course, the student should be able to: 

 Design linear and non linear applications of OP – AMPS 

 Design applications using analog multiplier and PLL 

 Design ADC and DAC using OP – AMPS 

 Generate waveforms using OP – AMP Circuits 

 Analyze special function ICs 

UNIT I BASICS OF OPERATIONAL AMPLIFIERS 9 

UNIT II APPLICATIONS OF OPERATIONAL AMPLIFIERS 9 

UNIT III ANALOG MULTIPLIER AND PLL 9 
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TEXT BOOKS: 

1. D.Roy Choudhry, Shail Jain, ―Linear Integrated Circuits‖, New Age International Pvt. Ltd., 
2018, Fifth Edition. (Unit I – V) 

2. Sergio Franco, ―Design with Operational Amplifiers and Analog Integrated 
Circuits‖, 4th Edition, Tata Mc Graw-Hill, 2016 (Unit I – V) 

 
REFERENCES: 

1. Ramakant A. Gayakwad, ―OP-AMP and Linear ICs‖, 4th Edition, Prentice Hall / Pearson 

Education, 2015. 
2. Robert F.Coughlin, Frederick F.Driscoll, ―Operational Amplifiers and Linear Integrated 

Circuits‖, Sixth Edition, PHI, 2001. 
3. B.S.Sonde, ―System design using Integrated Circuits‖ , 2nd Edition, New Age Pub, 2001. 

4. Gray and Meyer, ―Analysis and Design of Analog Integrated Circuits‖, Wiley 

International,5th Edition, 2009. 
5. William D.Stanley, ―Operational Amplifiers with Linear Integrated Circuits‖, Pearson 

Education,4th Edition,2001. 
6. S.Salivahanan & V.S. Kanchana Bhaskaran, ―Linear Integrated Circuits‖, TMH,2nd Edition, 4th 

Reprint, 2016. 
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UNIT II ENVIRONMENTAL POLLUTION 8 
Definition – causes, effects and control measures of: (a) Air pollution (b) Water pollution (c) Soil 

pollution (d) Marine pollution (e) Noise pollution (f) Thermal pollution (g) Nuclear hazards – solid waste 
management: causes, effects and control measures of municipal solid wastes – role of an individual in 
prevention of pollution – pollution case studies – disaster management: floods, earthquake, cyclone and 
landslides. Field study of local polluted site – Urban / Rural / Industrial / Agricultural. 

UNIT IV SOCIAL ISSUES AND THE ENVIRONMENT 7 
From unsustainable to sustainable development – urban problems related to energy – water conservation, 
rain water harvesting, watershed management – resettlement and rehabilitation of people; its problems 
and concerns, case studies – role of non-governmental organization- environmental ethics: Issues and 

SEMESTER IV 

 

20149S46 ENVIRONMENTAL SCIENCE AND ENGINEERING L T P C 

3 0 0  3 

 
OBJECTIVES: 

 To study the nature and facts about environment. 

 To finding and implementing scientific, technological, economic and political solutions to 
environmental problems. 

 To study the interrelationship between living organism and environment. 

 To appreciate the importance of environment by assessing its impact on the human world; envision 
the surrounding environment, its functions and its value. 

 To study the dynamic processes and understand the features of the earth‟s interior and surface. 

 To study the integrated themes and biodiversity, natural resources, pollution control and waste 
management. 

 

Definition, scope and importance of environment – need for public awareness - concept of an ecosystem 
– structure and function of an ecosystem – producers, consumers and decomposers – energy flow in the 

ecosystem – ecological succession – food chains, food webs and ecological pyramids – Introduction, 

types, characteristic features, structure and function of the (a) forest ecosystem (b) grassland ecosystem 
(c) desert ecosystem (d) aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries) – 

Introduction to biodiversity definition: genetic, species and ecosystem diversity – biogeographical 

classification of India – value of biodiversity: consumptive use, productive use, social, ethical, aesthetic 
and option values – Biodiversity at global, national and local levels – India as a mega-diversity nation – 

hot-spots of biodiversity – threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife 

conflicts – endangered and endemic species of India – conservation of biodiversity: In-situ and ex-situ 

conservation of biodiversity. Field study of common plants, insects, birds; Field study of simple 
ecosystems – pond, river, hill slopes, etc. 

 

 

Forest resources: Use and over-exploitation, deforestation, case studies- timber extraction, mining, dams 
and their effects on forests and tribal people – Water resources: Use and over- utilization of surface and 

ground water, floods, drought, conflicts over water, dams-benefits and problems – Mineral resources: 

Use and exploitation, environmental effects of extracting and using mineral resources, case studies – 

Food resources: World food problems, changes caused by agriculture and overgrazing, effects of modern 
agriculture, fertilizer-pesticide problems, water logging, salinity, case studies – Energy resources: 

Growing energy needs, renewable and non renewable energy sources, use of alternate energy sources. 

case studies – Land resources: Land as a resource, land degradation, man induced landslides, soil erosion 

and desertification – role of an individual in conservation of natural resources – Equitable use of 
resources for sustainable lifestyles. Field study of local area to document environmental assets – river / 

forest / grassland / hill / mountain. 
 
 

UNIT I ENVIRONMENT, ECOSYSTEMS AND BIODIVERSITY 14 

UNIT III NATURAL RESOURCES 10 
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UNIT V HUMAN POPULATION AND THE ENVIRONMENT 6 
Population growth, variation among nations – population explosion – family welfare programme – 
environment and human health – human rights – value education – HIV / AIDS – women and child 
welfare – role of information technology in environment and human health – Case studies. 

possible solutions – climate change, global warming, acid rain, ozone layer depletion, nuclear accidents 
and holocaust, case studies. – wasteland reclamation – consumerism and waste products – environment 
production act – Air (Prevention and Control of Pollution) act – Water (Prevention and control of 
Pollution) act – Wildlife protection act – Forest conservation act – enforcement machinery involved in 
environmental legislation- central and state pollution control boards- Public awareness. 

 

TOTAL: 45 PERIODS 

 

OUTCOMES: 

 Environmental Pollution or problems cannot be solved by mere laws. Public participation is an 
important aspect which serves the environmental Protection. One will obtain knowledge on the 
following after completing the course. 

 Public awareness of environmental is at infant stage. 

 Ignorance and incomplete knowledge has lead to misconceptions 

 Development and improvement in std. of living has lead to serious environmental disasters 

 
TEXTBOOKS: 

1. Benny Joseph, ‗Environmental Science and Engineering‘, Tata McGraw-Hill, New Delhi, 
2006. 

2. Gilbert M.Masters, ‗Introduction to Environmental Engineering and Science‘, 2nd edition, 
Pearson Education, 2004. 

 

REFERENCES : 
1. Dharmendra S. Sengar, ‗Environmental law‘, Prentice hall of India PVT LTD,New Delhi, 2007. 
2. Erach Bharucha, ―Textbook of Environmental Studies‖, Universities Press(I) PVT, LTD, 

Hydrabad, 2015. 

3. Rajagopalan, R, ‗Environmental Studies-From Crisis to Cure‘, Oxford University Press, 2005. 
4. G. Tyler Miller and Scott E. Spoolman, ―Environmental Science‖, Cengage Learning India 

PVT, LTD, Delhi, 2014. 
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20152L47 CIRCUITS DESIGN AND SIMULATION LABORATORY L T P C 
  0 0 4 2 

 

OBJECTIVES: 

 To gain hands on experience in designing electronic circuits

 To learn simulation software used in circuit design

 To learn the fundamental principles of amplifier circuits

 To differentiate feedback amplifiers and oscillators.

 To differentiate the operation of various multivibrators

DESIGN AND ANALYSIS OF THE FOLLOWING CIRCUITS 
1. Series and Shunt feedback amplifiers-Frequency response, Input and output 

impedance 

2. RC Phase shift oscillator and Wien Bridge Oscillator 

3. Hartley Oscillator and Colpitts Oscillator 

4. Single Tuned Amplifier 
5. RC Integrator and Differentiator circuits 
6.   Astable and Monostable multivibrators 

7. Clippers and Clampers 
 

SIMULATION USING SPICE (Using Transistor): 

1. Tuned Collector Oscillator 
2. Twin -T Oscillator / Wein Bridge Oscillator 

3. Double and Stagger tuned Amplifiers 

4. Bistable Multivibrator 
5. Schmitt Trigger circuit with Predictable hysteresis 

6. Analysis of power amplifier 
 

TOTAL: 60 PERIODS 

 

OUTCOMES: 

On completion of this laboratory course, the student should be able to: 

 Analyze various types of feedback amplifiers 

 Design oscillators, tuned amplifiers, wave-shaping circuits and multivibrators 

 Design and simulate feedback amplifiers, oscillators, tuned amplifiers, wave-shaping circuits and 
multivibrators using SPICE Tool. 
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20152L48 LINEAR INTEGRATED CIRCUITS LABORATORY L T P C 

  0 0 4 2 
 

OBJECTIVES: 

 To understand the basics of linear integrated circuits and available ICs 

 To understand the characteristics of the operational amplifier. 

 To apply operational amplifiers in linear and nonlinear applications. 

 To acquire the basic knowledge of special function IC. 

 To use SPICE software for circuit design 

 

DESIGN AND TESTING OF THE FOLLOWING CIRCUITS 

1. Inverting, Non inverting and differential amplifiers. 

2. Integrator and Differentiator. 

3. Instrumentation amplifier 
4. Active low-pass, High-pass and band-pass filters. 

5. Astable & Monostable multivibrators using Op-amp 

6. Schmitt Trigger using op-amp. 
7. Phase shift and Wien bridge oscillators using Op-amp. 

8. Astable and Monostable multivibrators using NE555 Timer. 

9. PLL characteristics and its use as Frequency Multiplier, Clock synchronization 
10. R-2R Ladder Type D- A Converter using Op-amp. 

11. DC power supply using LM317 and LM723. 

12. Study of SMPS 

SIMULATION USING SPICE: 

1. Active low-pass, High-pass and band-pass filters using Op-amp 

2. Astable and Monostable multivibrators using NE555 Timer. 

3. A/ D converter 

4. Analog multiplier 

TOTAL: 60 PERIODS 

 

OUTCOMES: 

On completion of this laboratory course, the student should be able to: 

 Design amplifiers, oscillators, D-A converters using operational amplifiers. 

 Design filters using op-amp and performs an experiment on frequency response. 

 Analyze the working of PLL and describe its application as a frequency multiplier. 

 Design DC power supply using ICs. 

 Analyze the  performance of filters, multivibrators, A/D converter and analog multiplier using 
SPICE. 
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201AGCE COMMUNITY ENGAGEMENT L T P C 

  0 0 0 2 
 
 

OBJECTIVES: 

 To develop an appreciation of rural culture, life-style and wisdom amongst students

 To learn about the status of various agricultural and rural development programmes

 To understand causes for rural distress and poverty and explore solutions for the same

 To apply classroom knowledge of courses to field realities and thereby improve quality of 
learning

 
 

LEARNING OUTCOMES: 

After completing this course, student will be able to: 

 Gain an understanding of rural life, culture and socialrealities

 Develop a sense of empathy and bonds of mutuality with local community

 Appreciate significant contributions of local communities to Indian society and economy

 Learn to value the local knowledge and wisdom of the community

 Identify opportunities for contributing to community’s socio-economic 

improvements
 

Credit 

2 credit, 30 hours, at least 50% in field, compulsory for all students 
 

Contents 

Divided into four Modules, field immersion is part of each Unit 
Course Structure: 2 Credits Course (1 Credit for Classroom and Tutorials and 1 Credit for Field 

Engagement) 
 

 

S. No. Module Title Module Content Assignment ching/ Learning 

Methodology 

No. of 

Classes 

1 Appreciation of 

Rural Society 

Rural lifestyle,rural 

society, caste and gender 

relations, rural values with 

respect to community, 

nature and resources, 

elaboration of“soul of 

India lies in villages’ 

(Gandhi), rural 

infrastructure 

Prepare a map 

(physical, visual 

or digital) of the 

village you visited 

andwriteanessay 

about inter-family 

relations in that 

village. 

- Classroom 

discussions 

 

- Fieldvisit** 

 

- Assignment 

Map 

2 

 

 
4 

 

 
2 
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2 Understanding 

rural economy & 

livelihood 

Agriculture, farming, 

landownership, water 

management, animal 

husbandry, non-farm 

livelihoods and artisans, 

rural entrepreneurs, rural 

markets 

Describe your 

analysis of rural h 

o u s e h o l d 

economy, its 

llenges and possible 

pathways to 

address them 

- Field visit** 

 

- Group 

discussions in 

class 

- Assignment 

3 

 
4 

 

 
1 

3 Rural Institutions Traditional rural 

organisations, Self-help 

Groups, Panchayati raj 

institutions (Gram 

Sabha, Gram 

Panchayat, Standing 

Committees), local civil 

society, local 

administration 

How effectively 

are Panchayati 

raj institutions 

functioning in the 

village? What 

wouldyousuggest 

to improve their ef 

fectiveness? 

Present a case 

study (written or 

audio-visual) 

- Classroom 

 

- Fieldvisit** 

 

- Group 

presentation of 

assignment 

2 

 
4 

 
2 

4 Rural Development 

Programmes 

Hi story of rural 

development 

India, current national 

programmes: Sarva 

Shiksha Abhiyan, 

ti Bachao, Beti Padhao, 

ushman Bharat, Swatchh 

Bharat, PM 

AwaasYojana, Skill 

India, 

Gram Panchayat 

Decentralised Planning, 

NRLM, MNREGA, etc. 

scribe the benefits 

received and 

challenges 

ed in the delivery of 

one of these 

programmes in 

the rural c o m 

m u n i t y ; give 

suggestions about 

improving 

implementation of 

the programme 

for the rural poor. 

- Classroom 

 

- Each student 

selects one 

program for 

field visit** 

 

 

- Written 

assignment 

2 

 
4 

 

 
2 
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UNIT IV DIGITAL MODULATION SCHEME 9 
Geometric Representation of signals - Generation, detection, PSD & BER of Coherent BPSK, BFSK & 
QPSK - QAM - Carrier Synchronization - Structure of Non-coherent Receivers - Principle of DPSK. 

 

20152C51 DIGITAL COMMUNICATION L T P C 

3 0 0   3 

 

OBJECTIVES: 

 To know the principles of sampling & quantization 

 To study the various waveform coding schemes 

 To learn the various baseband transmission schemes 

 To understand the various band pass signaling schemes 

 To know the fundamentals of channel coding 
 

Discrete Memoryless source, Information, Entropy, Mutual Information - Discrete Memoryless channels 
– Binary Symmetric Channel, Channel Capacity - Hartley - Shannon law - Source coding theorem - 
Shannon - Fano & Huffman codes. 

 
 

Prediction filtering and DPCM - Delta Modulation - ADPCM & ADM principles-Linear Predictive 
Coding- Properties of Line codes- Power Spectral Density of Unipolar / Polar RZ & NRZ – Bipolar NRZ 
- Manchester 

 

ISI – Nyquist criterion for distortion less transmission – Pulse shaping – Correlative coding - Eye pattern 
– Receiving Filters- Matched Filter, Correlation receiver, Adaptive Equalization 

 

 

 

 

 
 

Channel coding theorem - Linear Block codes - Hamming codes - Cyclic codes - Convolutional codes - 
Viterbi Decoder. 

TOTAL:45 PERIODS 

 

OUTCOMES: 

Upon completion of the course, the student should be able to 

 Design PCM systems 

 Design and implement base band transmission schemes 

 Design and implement band pass signaling schemes 

 Analyze the spectral characteristics of band pass signaling schemes and their noise performance 

 Design error control coding schemes 

 

TEXT BOOK: 

1. S. Haykin, ―Digital Communications‖, John Wiley, 2005 (Unit I –V) 

REFERENCES 

1. B. Sklar, ―Digital Communication Fundamentals and Applications‖, 2nd Edition, Pearson 

Education, 2009 

2. B.P.Lathi, ―Modern Digital and Analog Communication Systems‖ 3rd Edition, Oxford University 

Press 2007. 
3. H P Hsu, Schaum Outline Series - ―Analog and Digital Communications‖, TMH 2006 
4. J.G Proakis, ―Digital Communication‖, 4th Edition, Tata Mc Graw Hill Company, 2001. 

UNIT I INFORMATION THEORY 9 

UNIT II WAVEFORM CODING & REPRESENTATION 9 

UNIT III BASEBAND TRANSMISSION & RECEPTION 9 

UNIT V ERROR CONTROL CODING 9 
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20152C52 DISCRETE-TIME SIGNAL PROCESSING L T P C 

4 0 0 4 

 

OBJECTIVES: 

 To learn discrete fourier transform, properties of DFT and its application to linear filtering 

 To understand the characteristics of digital filters, design digital IIR and FIR filters and apply 
these filters to filter undesirable signals in various frequency bands 

 To understand the effects of finite precision representation on digital filters 

 To understand the fundamental concepts of multi rate signal processing and its applications 

 To introduce the concepts of adaptive filters and its application to communication engineering 
 

 

Characteristics of practical frequency selective filters. characteristics of commonly used analog filters - 
Butterworth filters, Chebyshev filters. Design of IIR filters from analog filters (LPF, HPF, BPF, BRF) - 
Approximation of derivatives, Impulse invariance method, Bilinear transformation. Frequency 
transformation in the analog domain. Structure of IIR filter - direct form I, direct form II, Cascade, 
parallel realizations. 

 

Design of FIR filters - symmetric and Anti-symmetric FIR filters - design of linear phase FIR filters 
using Fourier series method - FIR filter design using windows (Rectangular, Hamming and Hanning 
window), Frequency sampling method. FIR filter structures - linear phase structure, direct form 
realizations 

 

Fixed point and floating point number representation - ADC - quantization - truncation and rounding - 
quantization noise - input / output quantization - coefficient quantization error - product quantization 
error - overflow error - limit cycle oscillations due to product quantization and summation - scaling to 
prevent overflow. 

UNIT V INTRODUCTION TO DIGITAL SIGNAL PROCESSORS 12 
DSP functionalities - circular buffering – DSP architecture – Fixed and Floating point architecture 
principles – Programming – Application examples. 

TOTAL: 60 PERIODS 
 

OUTCOMES: 

 

At the end of the course, the student should be able to 

 Apply DFT for the analysis of digital signals and systems 

 Design IIR and FIR filters 

 Characterize the effects of finite precision representation on digital filters 

 Design multirate filters 

 Apply adaptive filters appropriately in communication systems 

UNIT I DISCRETE FOURIER TRANSFORM 12 

Review of signals and systems, concept of frequency in discrete-time signals, summary of analysis & 
synthesis equations for FT & DTFT, frequency domain sampling, Discrete Fourier transform (DFT) - 
deriving DFT from DTFT, properties of DFT - periodicity, symmetry, circular convolution. Linear 
filtering using DFT. Filtering long data sequences - overlap save and overlap add method. Fast 
computation of DFT - Radix-2 Decimation-in-time (DIT) Fast Fourier transform (FFT), Decimation-in- 

frequency (DIF) Fast Fourier transform (FFT). Linear filtering using FFT. 

UNIT II INFINITE IMPULSE RESPONSE FILTERS 12 

UNIT III FINITE IMPULSE RESPONSE FILTERS 12 

UNIT IV FINITE WORD LENGTH EFFECTS 12 
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TEXT BOOK: 

 

1. John G. Proakis & Dimitris G.Manolakis, ―Digital Signal Processing – Principles, Algorithms 

& Applications‖, Fourth Edition, Pearson Education / Prentice Hall, 2007. (UNIT I – V) 
 

REFERENCES: 

 

1. Emmanuel C. Ifeachor & Barrie. W. Jervis, ―Digital Signal Processing‖, Second Edition, 

Pearson Education / Prentice Hall, 2002. 

2. A. V. Oppenheim, R.W. Schafer and J.R. Buck, ―Discrete-Time Signal Processing‖, 8th Indian 
Reprint, Pearson, 2004. 

3. Sanjit K. Mitra, ―Digital Signal Processing – A Computer Based Approach‖, Tata Mc Graw 

Hill, 2007. 

4. Andreas Antoniou, ―Digital Signal Processing‖, Tata Mc Graw Hill, 2006. 
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SEMESTER V 
 

20152S53 COMPUTER ARCHITECTURE AND ORGANIZATION  
L T P C 

3 0 0 3 
 

OBJECTIVES: 

 To make students understand the basic structure and operation of digital computer 

 To familiarize with implementation of fixed point and floating-point arithmetic operations 

 To study the design of data path unit and control unit for processor 

 To understand the concept of various memories and interfacing 

 To introduce the parallel processing technique 
 

Basics of a computer system: Evolution, Ideas, Technology, Performance, Power wall, Uniprocessors to 
Multiprocessors. Addressing and addressing modes. Instructions: Operations and Operands, Representing 
instructions, Logical operations, control operations. 

 

Fixed point Addition, Subtraction, Multiplication and Division. Floating Point arithmetic, High 
performance arithmetic, Subword parallelism 

 

Introduction, Logic Design Conventions, Building a Datapath - A Simple Implementation scheme - An 
Overview of Pipelining - Pipelined Datapath and Control. Data Hazards: Forwarding versus Stalling, 
Control Hazards, Exceptions, Parallelism via Instructions. 

 

Memory hierarchy, Memory Chip Organization, Cache memory, Virtual memory. Parallel Bus 
Architectures, Internal Communication Methodologies, Serial Bus Architectures, Mass storage, Input and 
Output Devices. 

 

Parallel processing architectures and challenges, Hardware multithreading, Multicore and shared memory 
multiprocessors, Introduction to Graphics Processing Units, Clusters and Warehouse scale computers - 
Introduction to Multiprocessor network topologies. 

TOTAL:45 PERIODS 

OUTCOMES: 

At the end of the course, the student should be able to 

 Describe data representation, instruction formats and the operation of a digital computer 

 Illustrate the fixed point and floating-point arithmetic for ALU operation 

 Discuss about implementation schemes of control unit and pipeline performance 

 Explain the concept of various memories, interfacing and organization of multiple processors 

 Discuss parallel processing technique and unconventional architectures 

 

TEXT BOOKS: 
1. David A. Patterson and John L. Hennessey, ―Computer Organization and Design‖, Fifth Edition, 

Morgan Kauffman / Elsevier, 2014. (UNIT I-V) 
2. Miles J. Murdocca and Vincent P. Heuring, ―Computer Architecture and Organization: An 

Integrated approach‖, Second edition, Wiley India Pvt Ltd, 2015 (UNIT IV,V) 

REFERENCES 
1. V. Carl Hamacher, Zvonko G. Varanesic and Safat G. Zaky, ―Computer Organization―, Fifth 

edition, Mc Graw-Hill Education India Pvt Ltd, 2014. 

UNIT I COMPUTER ORGANIZATION & INSTRUCTIONS 9 

UNIT II ARITHMETIC 9 

UNIT III THE PROCESSOR 9 

UNIT IV MEMORY AND I/O ORGANIZATION 9 

UNIT V ADVANCED COMPUTER ARCHITECTURE 9 
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2. William Stallings ―Computer Organization and Architecture‖, Seventh Edition, Pearson 
Education, 2006. 

3. Govindarajalu, ―Computer Architecture and Organization, Design Principles and Applications", 
Second edition, McGraw-Hill Education India Pvt Ltd, 2014. 
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LIST OF OPEN ELECTIVES 

OPEN ELECTIVE – I (SEMESTER V) 

 

 

 

OPEN ELECTIVE – I 

SEMESTER V 
 

20150OE54A DATABASE MANAGEMENT SYSTEMS L T P C 

3 0 0 3 

 

OBJECTIVES: 

 To learn the fundamentals of data models 

 To learn conceptual modeling using ER diagrams. 

 To study SQL queries and database programming 

 To learn proper designing of relational database. 

 To understand database security concepts 

 To understand Information retrieval techniques 
 

Purpose of Database System – Data independence - Data Models – Database System Architecture – 
Conceptual Data modeling: ER models - Enhanced-ER Model. Introduction to relational databases – 
Relational Model – Keys – ER-to-Relational Mapping. Modeling of a library management system. 

 

Relational Algebra – SQL: fundamentals – DDL – Specifying integrity constraints - DML – Basic 
retrieval queries in SQL - Complex SQL retrieval queries – nested queries – correlated queries – joins - 

aggregate functions. Creating a table, populating data, adding integrity constraints, querying tables with 

simple and complex queries. 
 

Database programming with function calls, stored procedures - views – triggers. Embedded SQL. ODBC 
connectivity with front end tools. Implementation using ODBC/JDBC and SQL/PSM, implementing 

functions, views, and triggers in MySQL / Oracle. 
 

Functional Dependencies – Design guidelines – Normal Forms: first, second, third – Boyce/Codd Normal 
Form – Normalization algorithms. Design of a banking database system / university database system. 

 

Database security issues – Discretionary access control – role based access – Encryption and public key 
infrastructures – challenges. Information Retrieval: IR Concepts, Retrieval Models, Queries in IR 
systems. 

TOTAL: 45 PERIODS 
 
 

OUTCOMES: 

 

Upon completion of the course, the students will be able to: 

 Understand relational data model, evolve conceptual model of a given problem, its mapping to 

relational model and Normalization 

 Query the relational database and write programs with database connectivity 

 Understand the concepts of database security and information retrieval systems 

UNIT I DBMS AND CONCEPTUAL DATA MODELING 9 

UNIT II DATABASE QUERYING 11 

UNIT III DATABASE PROGRAMMING 7 

UNIT IV DATABASE DESIGN 9 

UNIT V ADVANCED TOPICS 9 
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TEXT BOOKS: 
 

1. Ramez Elmasri, Shamkant B. Navathe, “Fundamentals of Database Systems”, Sixth Edition, 

Pearson, 2011. 

2. Abraham Silberschatz, Henry F. Korth, S. Sudharshan, “Database System Concepts”, Sixth 

Edition, Tata McGraw Hill, 2011. 

 

REFERENCES: 
 

1. C.J.Date, A.Kannan, S.Swamynathan, “An Introduction to Database Systems”, Eighth Edition, 

Pearson Education, 2006. 

2. Raghu Ramakrishnan, ―Database Management Systems‖, Fourth Edition, McGraw-Hill College 

Publications, 2015. 
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OPEN ELECTIVE – I 

SEMESTER V 

 

20150OE54B CLOUD COMPUTING L T P C 

3 0 0 3 

 

OBJECTIVES: 

 To learn about the concept of cloud and utility computing. 

 To have knowledge on the various issues in cloud computing. 

 To be familiar with the lead players in cloud. 

 To appreciate the emergence of cloud as the next generation computing paradigm. 
 

Introduction to Cloud Computing – Roots of Cloud Computing – Desired Features of Cloud Computing – 
Challenges and Risks – Benefits and Disadvantages of Cloud Computing. 

 

Introduction to Virtualization Technology – Load Balancing and Virtualization – Understanding 
Hypervisor – Seven Layers of Virtualization – Types of Virtualization – Server, Desktop, Application 

Virtualization. 
 

UNIT III CLOUD ARCHITECTURE, SERVICES AND STORAGE 9 

NIST Cloud Computing Reference Architecture – Public, Private and Hybrid Clouds - laaS – PaaS – 

SaaS – Architectural Design Challenges – Cloud Storage. 
 

UNIT IV RESOURCE MANAGEMENT AND SECURITY IN CLOUD 9 

Inter Cloud Resource Management – Resource Provisioning Methods – Security Overview – Cloud 

Security Challenges – Data Security –Application Security – Virtual Machine Security. 
 

Google App Engine(GAE) – GAE Architecture – Functional Modules of GAE – Amazon Web 
Services(AWS) – GAE Applications – Cloud Software Environments – Eucalyptus – Open Nebula – 
Open Stack. 

TOTAL: 45 PERIODS 

 

OUTCOMES: 

On Completion of the course, the students should be able to: 

 Articulate the main concepts, key technologies, strengths and limitations of cloud computing. 

 Learn the key and enabling technologies that help in the development of cloud. 

 Develop the ability to understand and use the architecture of compute and storage cloud, service 

and delivery models. 

 Explain the core issues of cloud computing such as resource management and security. 

 Be able to install and use current cloud technologies. 

 Choose the appropriate technologies, algorithms and approaches for implementation and use of 

cloud. 

 
TEXT BOOKS: 

1. Buyya R., Broberg J., Goscinski A., “Cloud Computing: Principles and Paradigm”, First Edition, 

John Wiley & Sons, 2011. 
2. Kai Hwang, Geoffrey C. Fox, Jack G. Dongarra, "Distributed and Cloud Computing, From 

Parallel Processing to the Internet of Things", Morgan Kaufmann Publishers, 2012. 
3. Rittinghouse, John W., and James F. Ransome, “Cloud Computing: Implementation, 

Management, And Security”, CRC Press, 2017. 

UNIT I INTRODUCTION TO CLOUD COMPUTING 9 

UNIT II VIRTUALIZATION 9 

UNIT V CASE STUDIES 9 
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REFERENCES: 

1. Rajkumar Buyya, Christian Vecchiola, S. ThamaraiSelvi, “Mastering Cloud Computing”, Tata 
Mcgraw Hill, 2013. 

2. Toby Velte, Anthony Velte, Robert Elsenpeter, "Cloud Computing - A Practical Approach”, Tata 

Mcgraw Hill, 2009. 

3. George Reese, "Cloud Application Architectures: Building Applications and Infrastructure in the 

Cloud: Transactional Systems for EC2 and Beyond (Theory in Practice)”, O'Reilly, 2009. 
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20153OE54A INDUSTRIAL NANO TECHNOLOGY L T P C 

3 0 0 3 

 

OBJECTIVES 

 To elucidate on advantages of nanotechnology based applications in each industry 

 To provide instances of contemporary industrial applications of nanotechnology 

 To provide an overview of future technological advancements and increasing role of 
nanotechnology in each industry 

 

Advantages of nano electrical and electronic devices –Electronic circuit chips – Lasers - Micro and 
NanoElectromechanical systems – Sensors, Actuators, Optical switches,- Data memory –Lighting and 

Displays – Batteries - Fuel cells and Photo-voltaic cells – Electric double layer capacitors – Lead-free 
solder – Nanoparticle coatings for electrical products. 

 

Nanoparticles in bone substitutes and dentistry – Implants and Prosthesis – Nanorobotics in Surgery – 
Nanosensors in Diagnosis– Neuro-electronic Interfaces– Therapeutic applications. 

 

UNIT III          NANOTECHNOLOGY IN CHEMICAL INDUSTRY 9 

Nanocatalyts – Smart materials – Heterogenous nanostructures and composites – Nanostructures for 

Molecular recognition (Quantum dots, Nanorods, Nanotubes) – Molecular Encapsulation and its 

applications – Nanoporous zeolites – Self-assembled Nanoreactors. 
 

UNIT IV NANOTECHNOLOGY IN AGRICULTURE AND FOOD TECHNOLOGY 9 

Nanotechnology in Agriculture -Precision farming, Smart delivery system – Insecticides using 

nanotechnology – Potential of nano-fertilizers - Nanotechnology in Food industry. 
 

UNIT V NANOTECHNOLOGY IN TEXTILES AND COSMETICS 9 

Nanofibre production - Electrospinning – Controlling morphologies of nanofibers – Tissue engineering 

application– Polymer nanofibers - Nylon-6 nanocomposites from polymerization - Nano-filled 

polypropylene fibers - Nano finishing in textiles (UV resistant, antibacterial, hydrophilic, self-cleaning, 
flame retardant finishes) – Modern textiles Cosmetics – Formulation of Gels, Shampoos, Hair- 

conditioners. 

TOTAL: 45 PERIODS 

 

REFERENCES: 

1. Neelina H. Malsch (Ed.),Biomedical Nanotechnology, CRC Press (2005) 

2. Udo H. Brinker, Jean-Luc Mieusset (Eds.), Molecular Encapsulation: Organic Reactions in 
Constrained Systems,Wiley Publishers (2010). 

3. Jennifer Kuzma and Peter VerHage, Nanotechnology in agriculture and food production, 
Woodrow Wilson International Center, (2006). 

4. Lynn J. Frewer, Willehm Norde, R. H. Fischer and W. H. Kampers, Nanotechnology in the Agri- 
food sector, Wiley-VCH Verlag, (2011). 

5. P. J. Brown and K. Stevens, Nanofibers and Nanotechnology in Textiles, Woodhead Publishing 
Limited, Cambridge, (2007). 

6. Y-W. Mai,Polymer Nano composites, Woodhead publishing, (2006). 

7. W.N. Chang,Nanofibres fabrication, performance and applications, Nova Science Publishers Inc, 
(2009) 

UNIT I NANO ELECTRONICS 9 

UNIT II BIONANOTECHNOLOGY 9 
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20153OE54B ENERGY CONSERVATION AND MANAGEMENT L T P C 

3 0 0 3 

 

OBJECTIVES: 

At the end of the course, the student is expected to 

 Understand and analyse the energy data of industries 

 Carryout energy accounting and balancing 

 Conduct energy audit and suggest methodologies for energy savings and 

 Utilise the available resources in optimal ways 
 

Energy - Power – Past & Present scenario of World; National Energy consumption Data – Environmental 
aspects associated with energy utilization – Energy Auditing: Need, Types, Methodology and Barriers. 

Role of Energy Managers. Instruments for energy auditing. 

 
Components of EB billing – HT and LT supply, Transformers, Cable Sizing, Concept of Capacitors, 
Power Factor Improvement, Harmonics, Electric Motors - Motor Efficiency Computation, Energy 

Efficient Motors, Illumination – Lux, Lumens, Types of lighting, Efficacy, LED Lighting and scope of 

Encon in Illumination. 

Stoichiometry, Boilers, Furnaces and Thermic Fluid Heaters – Efficiency computation and encon 
measures. Steam: Distribution &U sage: Steam Traps, Condensate Recovery, Flash Steam Utilization, 
Insulators & Refractories 

UNIT IV ENERGY CONSERVATION IN MAJOR UTILITIES 9 
Pumps, Fans, Blowers, Compressed Air Systems, Refrigeration and Air Conditioning Systems – Cooling 

Towers – D.G. sets 

 
Energy Economics – Discount Rate, Payback Period, Internal Rate of Return, Net Present Value, Life 
Cycle Costing –ESCO concept 

TOTAL: 45 PERIODS 

 

OUTCOMES: 

Upon completion of this course, the students can able to analyse the energy data of industries. 

 Can carry out energy accounting and balancing 

 Can suggest methodologies for energy savings 

 

TEXT BOOKS: 

1. Energy Manager Training Manual (4 Volumes) available at www.energymanager training.com,a 

website administered by Bureau of Energy Efficiency (BEE), a statutory body under Ministry of 
Power, Government of India, 2004. 

 

REFERENCES: 

1. Witte. L.C., P.S. Schmidt, D.R. Brown, “Industrial Energy Management and Utilisation” 

Hemisphere Publ, Washington, 1988. 

2. Callaghn, P.W. “Design and Management for Energy Conservation”, Pergamon Press, Oxford, 
1981. 

3. Dryden. I.G.C., “The Efficient Use of Energy” Butterworths, London, 1982 

4. Turner. W.C., “Energy Management Hand book”, Wiley, New York, 1982. 

5. Murphy. W.R. and G. Mc KAY, “Energy Management”, Butterworths, London 1987. 

UNIT V ECONOMICS 9 

UNIT II ELECTRICAL SYSTEMS 9 

UNIT I INTRODUCTION 9 

UNIT III THERMAL SYSTEMS 9 
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OPEN ELECTIVE – I 

SEMESTER V 

20154OE54A RENEWABLE ENERGY SOURCES L T P C 

3 0 0 3 

SKILL DEVELOPMENT EMPLOYABILITY ENTREPRENUEURSHIP 

 

 

UNIT I PRINCIPLES OF SOLAR RADIATION 10 

Role and potential of new and renewable source, the solar energy option, Environmental impact of solar 

power, physics of the sun, the solar constant, extraterrestrial and terrestrial solar radiation, solar radiation 

on titled surface, instruments for measuring solar radiation and sun shine, solar radiation data. 

 

OBJECTIVES: 

 To get exposure on solar radiation and its environmental impact to power. 

 To know about the various collectors used for storing solar energy. 

 To know about the various applications in solar energy. 

 To learn about the wind energy and biomass and its economic aspects. 

 To know about geothermal energy with other energy sources. 
 

 

Flat plate and concentrating collectors, classification of concentrating collectors, orientation and thermal 
analysis, advanced collectors. 

 

UNIT III SOLAR ENERGY STORAGE AND APPLICATIONS 7 
Different methods, Sensible, latent heat and stratified storage, solar ponds. Solar Applications- solar 
heating/cooling technique, solar distillation and drying, photovoltaic energy conversion. 

 

Sources and potentials, horizontal and vertical axis windmills, performance characteristics, Betz criteria 
BIO-MASS: Principles of Bio-Conversion, Anaerobic/aerobic digestion, types of Bio-gas digesters, gas 

yield, combustion characteristics of bio-gas, utilization for cooking, I.C.Engine operation and economic 
aspects. 

 

Resources, types of wells, methods of harnessing the energy, potential in India. OCEAN ENERGY: 
OTEC, Principles utilization, setting of OTEC plants, thermodynamic cycles. Tidal and wave energy: 

Potential and conversion techniques, mini-hydel power plants, and their economics. DIRECT ENERGY 

CONVERSION: Need for DEC, Carnot cycle, limitations, principles of DEC. 

TOTAL : 45 PERIODS 

 

OUTCOMES: 

 Understanding the physics of solar radiation. 

 Ability to classify the solar energy collectors and methodologies of storing solar energy. 

 Knowledge in applying solar energy in a useful way. 

 Knowledge in wind energy and biomass with its economic aspects. 

 Knowledge in capturing and applying other forms of energy sources like wind, biogas and 
geothermal energies. 

 
TEXT BOOKS: 

1. Rai G.D., “Non-Conventional Energy Sources”, Khanna Publishers, 2011 
2. Twidell & Wier, “Renewable Energy Resources”, CRC Press (Taylor & Francis), 2011 

 

REFERENCES: 

1. Tiwari and Ghosal, “Renewable energy resources”, Narosa Publishing House, 2007 
2. Ramesh R & Kumar K.U , “Renewable Energy Technologies”,Narosa Publishing House, 2004 

UNIT II SOLAR ENERGY COLLECTION 8 

UNIT IV WIND ENERGY 10 

UNIT V GEOTHERMAL ENERGY: 9 
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3. Mittal K M , “Non-Conventional Energy Systems”, Wheeler Publishing Co. Ltd, New Delhi, 
2003 

4. Kothari D.P, Singhal ., K.C., “Renewable energy sources and emerging technologies”, P.H.I, 

New Delhi, 2010. 
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OPEN ELECTIVE – I 

SEMESTER V 

20154OE54B AUTOMOTIVE SYSTEMS LT P C 

3 0 0  3 

 

OBJECTIVES: 

 To understand the construction and working principle of various parts of an automobile. 

 To have the practice for assembling and dismantling of engine parts and transmission 

system. 

 

Automotive engines- External combustion engines –Internal combustion engines -classification 

of engines-SI Engines- CI Engines- two stroke engines -four stroke engines- construction and 

working principles - IC engine components- functions and materials -valve timing –port 

timing diagram- Injection system -Unit injector system- Rotary distributor type - Electronically controlled 

injection system for SI engines-CI engines-Ignition system - Electronic ignition system 

-Transistorized ignition system, capacitive discharge ignition system. 

 

Vehicle construction and different Chassis layouts –classifications of chassis- types of 

frames- frameless chassis construction –articulated vehicles- vehicle body - Vehicle 

aerodynamics-various resistances and its effects - steering system –conventional – 

sophisticated vehicle- and types of steering gear box-Power Steering- Steering 

geometry-condition for true rolling motion-Ackermann’s- Devi’s steering system - types of stub 

axle – Types of rear axles. 

 

Clutch-types and construction, gear boxes- manual and automatic, gear shift mechanisms, 

Over drive, transfer box, fluid flywheel, torque converter, propeller shaft, slip joints, universal 

joints –- Hotchkiss Drive and Torque Tube Drive- rear axle- Differential-wheels and tyres. 

 

Suspension Systems- conventional Suspension Systems -independent Suspension Systems 

–leaf spring – coil spring –taper-lite - eligo,s spring Types of brakes -Pneumatic and 

Hydraulic Braking Systems, Antilock Braking System (ABS), electronic brake force 

distribution (EBD) and Traction Control. Derive the equation of Forces acting while applying 

a brakes on plain surface -inclined road-gradient. 

 

Use of Natural Gas, Liquefied Petroleum Gas, Bio‐diesel, Bio‐ethanol, Gasohol and 

Hydrogen in Automobiles- Engine modifications required –Performance, Combustion and 

Emission Characteristics of SI and CI engines with these alternate fuels - Electric and Hybrid 

Vehicles, Fuel Cell. Turbo chargers -Engine emission control by three way catalytic converter 

system. 

TOTAL: 45 PERIODS 

 
OUTCOMES: 

Upon completion of this course, the students will be able to: 

 identify the different components in automobile engineering. 

 have clear understanding on different auxiliary and transmission systems usual. 

 
TEXT BOOKS: 

UNIT I AUTOMOTIVE ENGINE AUXILIARY SYSTEMS 9 

UNIT II VEHICLE FRAMES AND STEERING SYSTEM 9 

UNIT III TRANSMISSION SYSTEMS 9 

UNIT IV SUSPENSION AND BRAKES SYSTEMS 9 

UNIT V ALTERNATIVE ENERGY SOURCES 9 
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1. Ganesan V. “Internal Combustion Engines”, Third Edition, Tata McGraw‐Hill, 2007. 

2. Jain K.K. and Asthana .R.B, “Automobile Engineering” Tata McGraw Hill Publishers, New 

Delhi, 2002. 

3. Kirpal Singh, “Automobile Engineering”, Vol 1 & 2, Seventh Edition, Standard Publishers, 

New Delhi, 1997. 

 

REFERENCES: 

1. Heinz Heisler, “Advanced Engine Technology,” SAE International Publications USA, 1998. 

2. Joseph Heitner, “Automotive Mechanics,” Second Edition, East‐West Press, 1999. 

3. Martin W, Stockel and Martin T Stockle , “Automotive Mechanics Fundamentals,” The 

Good heart –Will Cox Company Inc, USA ,1978. 

4. Newton ,Steeds and Garet, “Motor Vehicles”, Butterworth Publishers,1989. 
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UNIT III CONTROL OF PARTICULATE CONTAMINANTS 11 

Factors affecting Selection of Control Equipment – Gas Particle Interaction – Working principle - 

Gravity Separators, Centrifugal separators Fabric filters, Particulate Scrubbers, Electrostatic Precipitators. 

UNIT V INDOOR AIR QUALITY MANAGEMENT 10 

Sources, types and control of indoor air pollutants, sick building syndrome and Building related illness- 

Sources and Effects of Noise Pollution – Measurement – Standards –Control and Preventive measures. 

OPEN ELECTIVE – I 

SEMESTER V 

 

20155OE54A AIR POLLUTION AND CONTROL ENGINEERING L T P  C 

3 0 0   3 

 

OBJECTIVE: 

 To impart knowledge on the principle and design of control of Indoor/ particulate/ gaseous air 

pollutant and its emerging trends. 
 

Structure and composition of Atmosphere – Definition, Scope and Scales of Air Pollution – Sources and 
classification of air pollutants and their effect on human health, vegetation, animals, property, aesthetic 
value and visibility- Ambient Air Quality and Emission standards. 

 

Effects of meteorology on Air Pollution - Fundamentals, Atmospheric stability, Inversion, Wind profiles 
and stack plume patterns- Atmospheric Diffusion Theories – Dispersion models, Plume rise. 

 

 

 

 

 

Factors affecting Selection of Control Equipment – Working principle - absorption, Adsorption, 
condensation, Incineration, Bio filters – Process control and Monitoring. 

 

 

 

 

 

TOTAL: 45 PERIODS 

OUTCOMES: 

The students completing the course will have 

 An understanding of the nature and characteristics of air pollutants, noise pollution and basic 

concepts of air quality management 

 Ability to identify, formulate and solve air and noise pollution problems 

 Ability to design stacks and particulate air pollution control devices to meet applicable standards. 

 Ability to select control equipments. 

 Ability to ensure quality, control and preventive measures. 

 

TEXTBOOKS: 

1. Lawrence K. Wang, Norman C. Pareira, Yung Tse Hung, “Air Pollution Control Engineering”, 

Tokyo, springer science + science media LLC,2004. 

2. Noel de Nevers, “Air Pollution Control Engineering”, Waveland press,Inc 2017. 
3. Anjaneyulu. Y, “Air Pollution and Control Technologies‟, Allied Publishers (P) Ltd., India 2002. 

 

REFERENCES: 

1. David H.F. Liu, Bela G. Liptak, “Air Pollution”, Lweis Publishers, 2000. 
2. Arthur C. Stern, “Air Pollution (Vol.I – Vol.VIII)”, Academic Press, 2006. 

3. Wayne T.Davis, “Air Pollution Engineering Manual”, John Wiley & Sons, Inc, 2000. 

4. M.N Rao and HVN Rao, “Air Pollution”,Tata Mcgraw Hill Publishing Company limited,2007. 
5. C.S.Rao, “Environmental Pollution Control Engineering”,New Age International(P) Limited 

Publishers,2006. 

UNIT I INTRODUCTION 7 

UNIT II METEOROLOGY 6 

UNIT IV CONTROL OF GASEOUS CONTAMINANTS 11 
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OPEN ELECTIVE – I 

SEMESTER V 

 

20155OE54B GEOGRAPHIC INFORMATION SYSTEM L T P C 

3 0 0   3 

 

OBJECTIVES: 

 To introduce the fundamentals and components of Geographic Information System 

 To provide details of spatial data structures and input, management and output processes. 
 

Introduction to GIS - Basic spatial concepts - Coordinate Systems - GIS and Information Systems – 
Definitions – History of GIS - Components of a GIS – Hardware, Software, Data, People, Methods – 

Proprietary and open source Software - Types of data – Spatial, Attribute data- types of attributes – 

scales/ levels of measurements. 
 

Database Structures – Relational, Object Oriented – ER diagram - spatial data models – Raster Data 
Structures – Raster Data Compression - Vector Data Structures - Raster vs Vector Models- TIN and 

GRID data models - OGC standards - Data Quality. 
 

Scanner - Raster Data Input – Raster Data File Formats – Vector Data Input –Digitiser –Topology - 
Adjacency, connectivity and containment – Topological Consistency rules – Attribute Data linking – 
ODBC – GPS - Concept GPS based mapping. 

 

Vector Data Analysis tools - Data Analysis tools - Network Analysis - Digital Education models - 3D 
data collection and utilisation. 

 

GIS Applicant - Natural Resource Management - Engineering - Navigation - Vehicle tracking and fleet 
management - Marketing and Business applications - Case studies. 

TOTAL: 45 PERIODS 
 

OUTCOMES: 

This course equips the student to 

 Have basic idea about the fundamentals of GIS. 

 Understand the types of data models. 

 Get knowledge about data input and topology. 

 Gain knowledge on data quality and standards. 

 Understand data management functions and data output 

 
TEXT BOOKS: 

1. Kang - Tsung Chang, Introduction to Geographic Information Systems, McGraw Hill Publishing, 
2nd Edition, 2011. 

2. Ian Heywood, Sarah Cornelius, Steve Carver, Srinivasa Raju, “An Introduction Geographical 
Information Systems, Pearson Education, 2nd Edition,2007. 

 

REFERENCE: 

1. Lo.C.P., Albert K.W. Yeung, Concepts and Techniques of Geographic Information Systems, 
Prentice-Hall India Publishers, 2006 

UNIT I FUNDAMENTALS OF GIS 9 

UNIT II SPATIAL DATA MODELS 9 

UNIT III DATA INPUT AND TOPOLOGY 9 

UNIT IV DATA ANALYSIS 9 

UNIT V APPLICATIONS 9 
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UNIT IV TRANSPORT LAYER 9 
Introduction to Transport layer –Protocols- User Datagram Protocols (UDP) and Transmission Control 

Protocols (TCP) –Services – Features – TCP Connection – State Transition Diagram – Flow, Error and 
Congestion Control - Congestion avoidance (DECbit, RED) – QoS – Application requirements 

UNIT III ROUTING 9 
Routing - Unicast Routing – Algorithms – Protocols – Multicast Routing and its basics – Overview of 
Intradomain and interdomain protocols – Overview of IPv6 Addressing – Transition from IPv4 to IPv6 

SEMESTER V 

 

20152C55 COMMUNICATION NETWORKS L T P C 

3 0 0 3 

 

OBJECTIVES: 

The student should be made to: 

 Understand the division of network functionalities into layers. 

 Be familiar with the components required to build different types of networks 

 Be exposed to the required functionality at each layer 

 Learn the flow control and congestion control algorithms 

 

Overview of Data Communications- Networks – Building Network and its types– Overview of Internet - 
Protocol Layering - OSI Mode – Physical Layer – Overview of Data and Signals - introduction to Data 
Link Layer - Link layer Addressing- Error Detection and Correction 

 

Overview of Data link Control and Media access control - Ethernet (802.3) - Wireless LANs – Available 
Protocols – Bluetooth – Bluetooth Low Energy – WiFi – 6LowPAN–Zigbee - Network layer services – 
Packet Switching – IPV4 Address – Network layer protocols ( IP, ICMP, Mobile IP) 

 

 

 

 

 

 

Application Layer Paradigms – Client Server Programming – World Wide Web and HTTP - DNS- - 
Electronic Mail (SMTP, POP3, IMAP, MIME) – Introduction to Peer to Peer Networks – Need for 
Cryptography and Network Security – Firewalls. 

TOTAL: 45 PERIODS 

 

OUTCOMES: 

At the end of the course, the student should be able to: 

 Identify the components required to build different types of networks 

 Choose the required functionality at each layer for given application 

 Identify solution for each functionality at each layer 

 Trace the flow of information from one node to another node in the network 

 

TEXT BOOK: 

1. Behrouz A. Forouzan, ―Data communication and Networking‖, Fifth Edition, Tata McGraw –Hill, 

2013 (UNIT I –V) 

REFERENCES 

1. James F. Kurose, Keith W. Ross, ―Computer Networking - A Top-Down Approach Featuring 
the Internet‖, Seventh Edition, Pearson Education, 2016. 

2. Nader. F. Mir,― Computer and Communication Networks‖, Pearson Prentice Hall Publishers, 
2nd Edition, 2014. 

UNIT I FUNDAMENTALS & LINK LAYER 9 

UNIT II MEDIA ACCESS & INTERNETWORKING 9 

UNIT V APPLICATION LAYER 9 
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3. Ying-Dar Lin, Ren-Hung Hwang, Fred Baker, ―Computer Networks: An Open Source 
Approach‖, Mc Graw Hill Publisher, 2011. 

4. Larry L. Peterson, Bruce S. Davie, ―Computer Networks: A Systems Approach‖, Fifth Edition, 
Morgan Kaufmann Publishers, 2011. 
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LIST OF ELECTIVES 

ELECTIVE – I (SEMESTER V) 

 

 

 
ELECTIVE – I 

SEMESTER V 
 

20152E56A OBJECT ORIENTED PROGRAMMING L T P C 

3 0 0 3 

 
OBJECTIVES: 

 To understand Object Oriented Programming concepts and basic characteristics of Java 

 To know the principles of packages, inheritance and interfaces 

 To define exceptions and use I/O streams 

 To develop a java application with threads and generics classes 

 To design and build simple Graphical User Interfaces 

 

Object Oriented Programming - Abstraction – objects and classes - Encapsulation- Inheritance - 
Polymorphism- OOP in Java – Characteristics of Java – The Java Environment - Java Source File - 
Structure – Compilation. Fundamental Programming Structures in Java – Defining classes in Java 

– constructors, methods -access specifiers - static members -Comments, Data Types, Variables, 
Operators, Control Flow, Arrays , Packages - JavaDoc comments. 

 

Inheritance – Super classes- sub classes –Protected members – constructors in sub classes- the Object 
class – abstract classes and methods- final methods and classes – Interfaces – defining an interface, 

implementing interface, differences between classes and interfaces and extending interfaces - Object 

cloning -inner classes, Array Lists - Strings 

 

Exceptions - exception hierarchy - throwing and catching exceptions - built in exceptions, creating own 
exception, Stack Trace Elements. 

Input / Output Basics – Streams – Byte streams and Character streams – Reading and Writing Console – 
Reading and Writing Files 

 

UNIT IV MULTITHREADING AND GENERIC PROGRAMMING 8 
Differences between multi-threading and multitasking, thread life cycle, creating threads, synchronizing 
threads, Inter thread communication, daemon threads, thread groups. 

Generic Programming – Generic classes – generic methods – Bounded Types – Restrictions and 
Limitations. 

 

Graphics programming - Frame – Components - working with 2D shapes - Using color, fonts, and 
images - Basics of event handling - event handlers - adapter classes - actions - mouse events - AWT 
event hierarchy - Introduction to Swing – layout management - Swing Components – Text Fields , Text 
Areas – Buttons- Check Boxes – Radio Buttons – Lists- choices- Scrollbars – Windows –Menus – Dialog 
Boxes. 

TOTAL: 45 PERIODS 
 

OUTCOMES: 

Upon completion of the course, students will be able to: 

 Develop Java programs using OOP principles 

 Develop Java programs with the concepts inheritance and interfaces 

UNIT I INTRODUCTION TO OOP AND JAVA FUNDAMENTALS 10 

UNIT II INHERITANCE AND INTERFACES 9 

UNIT III EXCEPTION HANDLING AND I/O 9 

UNIT V EVENT DRIVEN PROGRAMMING 9 
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 Build Java applications using exceptions and I/O streams 

 Develop Java applications with threads and generics classes 

 Develop interactive Java programs using swings 

 

TEXT BOOKS: 
1. Herbert Schildt, ―Java The complete reference‖, 8th Edition, McGraw Hill Education, 2011. 
2. Cay S. Horstmann, Gary cornell, ―Core Java Volume –I Fundamentals‖, 9th Edition, Prentice 

Hall, 2013. 

REFERENCES: 
1. Paul Deitel, Harvey Deitel, ―Java SE 8 for programmers‖, 3rd Edition, Pearson, 2015. 
2. Steven Holzner, ―Java 2 Black book‖, Dreamtech press, 2011. 
3. Timothy Budd, ―Understanding Object-oriented programming with Java‖, Updated Edition, 

Pearson Education, 2000. 
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ELECTIVE – I 

SEMESTER V 

20152E56B MEDICAL ELECTRONICS L T P C 

3 0 0 3 
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UNIT V RECENT TRENDS IN MEDICAL INSTRUMENTATION 9 
Telemedicine, Insulin Pumps, Radio pill, Endomicroscopy, Brain machine interface, Lab on a chip. 

OBJECTIVES: 
The student should be made: 

 To gain knowledge about the various physiological parameters both electrical and non electrical 
and the methods of recording and also the method of transmitting these parameters 

 To study about the various assist devices used in the hospitals 

 To gain knowledge about equipment used for physical medicine and the various recently 
developed diagnostic and therapeutic techniques. 

 

Sources of bio medical signals, Bio-potentials, Biopotential electrodes, biological amplifiers, ECG, EEG, 
EMG, PCG, typical waveforms and signal characteristics 

 

UNIT II BIO-CHEMICAL AND NON ELECTRICAL PARAMETER MEASUREMENT 9 

pH, PO2, PCO2, Colorimeter, Blood flow meter, Cardiac output, respiratory, blood pressure, temperature 
and pulse measurement, Blood Cell Counters. 

 

Cardiac pacemakers, DC Defibrillator, Dialyser, Ventilators, Magnetic Resonance Imaging Systems, 

Ultrasonic Imaging Systems. 

 

Diathermies- Shortwave, ultrasonic and microwave type and their applications, Surgical Diathermy, 
Biotelemetry. 

 

TOTAL: 45 PERIODS 

OUTCOMES: 
On successful completion of this course, the student should be able to: 

 Know the human body electro- physiological parameters and recording of bio-potentials 

 Comprehend the non-electrical physiological parameters and their measurement – body 
temperature, blood pressure, pulse, blood cell count, blood flow meter etc. 

 Interpret the various assist devices used in the hospitals viz. pacemakers, defibrillators, 
dialyzers and ventilators 

 Comprehend physical medicine methods eg. ultrasonic, shortwave, microwave surgical 
diathermies , and bio-telemetry principles and methods 

 Know about recent trends in medical instrumentation 

 

TEXT BOOK: 

1. Leslie Cromwell, ―Biomedical Instrumentation and Measurement‖, Prentice Hall of India, New 
Delhi, 2007. (UNIT I – V) 

REFERENCES: 
1. Khandpur, R.S., ―Handbook of Biomedical Instrumentation‖, TATA Mc Graw-Hill, New Delhi, 

2003. 

2. John G.Webster, ―Medical Instrumentation Application and Design‖, 3rd Edition, Wiley India 

Edition, 2007 

3. Joseph J.Carr and John M.Brown, ―Introduction to Biomedical Equipment Technology‖, John 

Wiley and Sons, New York, 2004. 

UNIT I ELECTRO-PHYSIOLOGY AND BIO-POTENTIAL RECORDING 9 

UNIT III ASSIST DEVICES 9 

UNIT IV PHYSICAL MEDICINE AND BIOTELEMETRY 9 
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UNIT III STORAGE MANAGEMENT 9 
Main Memory – Background, Swapping, Contiguous Memory Allocation, Paging, Segmentation, 

Segmentation with paging, 32 and 64 bit architecture Examples; Virtual Memory – Background, Demand 
Paging, Page Replacement, Allocation, Thrashing; Allocating Kernel Memory, OS Examples. 

 

OBJECTIVES: 

 To understand the basic concepts and functions of operating systems. 

 To understand Processes and Threads 

 To analyze Scheduling algorithms. 

 To understand the concept of Deadlocks. 

 To analyze various memory management schemes. 

 To understand I/O management and File systems. 

 To be familiar with the basics of Linux system and Mobile OS like iOS and Android. 
 

Computer System Overview-Basic Elements, Instruction Execution, Interrupts, Memory Hierarchy, 
Cache Memory, Direct Memory Access, Multiprocessor and Multicore Organization. Operating system 
overview-objectives and functions, Evolution of Operating System.- Computer System Organization 
Operating System Structure and Operations- System Calls, System Programs, OS Generation and System 
Boot. 

 

Processes - Process Concept, Process Scheduling, Operations on Processes, Interprocess Communication; 
CPU Scheduling - Scheduling criteria, Scheduling algorithms, Multiple-processor scheduling, Real time 
scheduling; Threads- Overview, Multithreading models, Threading issues; Process Synchronization - The 
critical-section problem, Synchronization hardware, Mutex locks, Semaphores, Classic problems of 
synchronization, Critical regions, Monitors; Deadlock – System model, Deadlock characterization, 
Methods for handling deadlocks, Deadlock prevention, Deadlock avoidance, Deadlock detection, 
Recovery from deadlock. 

 

 

Mass Storage system – Overview of Mass Storage Structure, Disk Structure, Disk Scheduling and 
Management, swap space management; File-System Interface - File concept, Access methods, Directory 
Structure, Directory organization, File system mounting, File Sharing and Protection; File System 
Implementation- File System Structure, Directory implementation, Allocation Methods, Free Space 
Management, Efficiency and Performance, Recovery; I/O Systems – I/O Hardware, Application I/O 
interface, Kernel I/O subsystem, Streams, Performance. 

 

Linux System - Design Principles, Kernel Modules, Process Management, Scheduling, Memory 
Management, Input-Output Management, File System, Interprocess Communication; Mobile OS - iOS 

and Android - Architecture and SDK Framework, Media Layer, Services Layer, Core OS Layer, File 

System. 

TOTAL: 45 PERIODS 
 

OUTCOMES: 

At the end of the course, the students should be able to: 

 Analyze various scheduling algorithms. 

 Understand deadlock, prevention and avoidance algorithms. 

UNIT I OPERATING SYSTEM OVERVIEW 7 

UNIT II PROCESS MANAGEMENT 11 

UNIT IV FILE SYSTEMS AND I/O SYSTEMS 9 

UNIT V CASE STUDY 9 
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 Compare and contrast various memory management schemes. 

 Understand the functionality of file systems. 

 Perform administrative tasks on Linux Servers and compare iOS and Android Operating 
Systems. 

 

TEXT BOOK : 

1. Abraham Silberschatz, Peter Baer Galvin and Greg Gagne, ―Operating System Concepts‖, 9th 

Edition, John Wiley and Sons Inc., 2012. 

REFERENCES : 

1. Ramaz Elmasri, A. Gil Carrick, David Levine, ―Operating Systems – A Spiral Approach‖, 

Tata McGraw Hill Edition, 2010. 

2. Achyut S.Godbole, Atul Kahate, ― Operating Systems‖, McGraw Hill Education, 2016. 
3. Andrew S. Tanenbaum, ―Modern Operating Systems‖, Second Edition, Pearson 

Education, 2004. 

4. Gary Nutt, ―Operating Systems‖, Third Edition, Pearson Education, 2004. 

5. Harvey M. Deital, ―Operating Systems‖, Third Edition, Pearson Education, 2004. 
6. Daniel P Bovet and Marco Cesati, ―Understanding the Linux kernel‖, 3rd edition, O‘Reilly, 

2005. 

7. Neil Smyth, ―iPhone iOS 4 Development Essentials – Xcode‖, Fourth Edition, Payload media, 

2011. 
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ELECTIVE – I 

SEMESTER V 

 

20152E56D ROBOTICS AND AUTOMATION L T P C 

3 0 0 3 

 

OBJECTIVES: 

The student should be made: 

 To understand the basic concepts associated with the design, functioning, applications and social 
aspects of robots 

 To study about the electrical drive systems and sensors used in robotics for various applications 

 To learn about analyzing robot kinematics, dynamics through different methodologies and study 
various design aspects of robot arm manipulator and end-effector 

 To learn about various motion planning techniques and the associated control architecture 

 To understand the implications of AI and other trending concepts of robotics 
 

Introduction -- brief history, definition, anatomy, types, classification, specification and need based 
applications; role and need of robots for the immediate problems of the society, future of mankind and 
automation-ethical issues; industrial scenario local and global, case studies on mobile robot research 

platform and industrial serial arm manipulator 

 

Types of electric motors - DC, Servo, Stepper; specification, drives for motors - speed & direction 
control and circuitry, Selection criterion for actuators, direct drives, non-traditional actuators; Sensors for 
localization, navigation, obstacle avoidance and path planning in known and unknown environments – 
optical, inertial, thermal, chemical, biosensor, other common sensors; Case study on choice of sensors 
and actuators for maze solving robot and self driving cars 

UNIT III KINEMATICS, DYNAMICS AND DESIGN OF ROBOTS & END-EFFECTORS 9 

Robot kinematics - Geometric approach for 2R, 3R manipulators, homogenous transformation using D-H 
representation, kinematics of WMR, Lagrangian formulation for 2R robot dynamics; Mechanical design 

aspects of a 2R manipulator, WMR; End-effector - common types and design case study. 
 

UNIT IV      NAVIGATION, PATH PLANNING AND CONTROL ARCHITECTURE 9 
Mapping & Navigation – SLAM, Path planning for serial manipulators; types of control architectures - 
Cartesian control, Force control and hybrid position/force control, Behaviour based control, application 
of Neural network, fuzzy logic, optimization algorithms for navigation problems, programming 
methodologies of a robot 

 

UNIT V AI AND OTHER RESEARCH TRENDS IN ROBOTICS 9 
Application of Machine learning - AI, Expert systems; Tele-robotics and Virtual Reality, Micro & 
Nanorobots, Unmanned vehicles, Cognitive robotics, Evolutionary robotics, Humanoids 

TOTAL: 45 PERIODS 

 

OUTCOMES: 
The student should be able to: 

 Explain the concepts of industrial robots in terms of classification, specifications and coordinate 
systems, along with the need and application of robots & automation 

 Examine different sensors and actuators for applications like maze solving and self driving cars. 

 Design a 2R robot & an end-effector and solve the kinematics and dynamics of motion for 
robots. 

 Explain navigation and path planning techniques along with the control architectures adopted for 
robot motion planning. 

 Describe the impact and progress in AI and other research trends in the field of robotics. 

UNIT I FOUNDATION FOR BEGINNERS 9 

UNIT II BUILDING BLOCKS OF A ROBOT 9 
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TEXT BOOKS: 

1.Saeed. B. Niku, Introduction to Robotics, Analysis, system, Applications, Pearson Educations, 2002 
2.Roland Siegwart, Illah Reza Nourbakhsh, Introduction to Autonomous Mobile Robots, MIT Press, 

2011 
 

REFERENCES: 
1. Richard David Klafter, Thomas A. Chmielewski, Michael Negin, Robotic engineering: an 

integrated approach, Prentice Hall, 1989 

2. Craig, J. J., Introduction to Robotics: Mechanics and Control, 2nd Edition, Addison-Wesley, 1989. 
3. K.S. Fu, R.C. Gonzalez and C.S.G. Lee, Robotics: Control, Sensing, Vision and Intelligence, 

McGraw-Hill, 1987. 
4. Wesley E Snyder R, Industrial Robots, Computer Interfacing and Control, Prentice Hall 

International Edition, 1988. 

5. Robin Murphy, Introduction to AI Robotics, MIT Press, 2000 
6. Ronald C. Arkin, Behavior-based Robotics, MIT Press, 1998 

7. N. P. Padhy, Artificial Intelligence and Intelligent Systems, Oxford University Press, 2005 
8. Stefano Nolfi, Dario Floreano, Evolutionary Robotics – The Biology, Intelligence and Technology 

of Self–Organizing Machines (Intelligent Robotics and Autonomous Agents series), MIT Press, 
2004. 
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UNIT III PROPERTIES AND MEASUREMENT OF NANOMATERIALS 9 

Optical Properties: Absorption, Fluorescence, and Resonance; Methods for the measurement of 

nanomaterials; Microscopy measurements: SEM, TEM, AFM and STM. Confocal and TIRF imaging. 

 ELECTIVE – I 

SEMESTER V 

20152E56E NANO TECHNOLOGY AND APPLICATIONS L T P C 
  3 0 0 3 

 

OBJECTIVES: 

 To provide a broad view of the nascent field of nanoscience and nanotechnology to 
undergraduates 

 To explore the basics of nanomaterial synthesis and characterization. 

 To introduce the applications of nanotechnology 
 

Basic Structure of Nanoparticles- Kinetics in Nanostructured Materials- Zero dimensional, size and shape 
of nanoparticles; one-dimensional and two dimensional nanostructures- clusters of metals and 

semiconductors, bio nano-particles. 
 

UNIT II FABRICATION AND CHARACTERIZATION OF NANOMATERIALS 9 
Types of Nanomaterials (Quantum dots, Nanoparticles, Nanocrystals, Dendrimers, Buckyballs, 
Nanotubes); Gas, liquid, and solid –phase synthesis of nanomaterials; Lithography techniques 
(Photolithography, Dip-pen and Electron beam lithography); Thin film deposition; Electrospinning. Bio- 
synthesis of nanomaterials. 

 

 

 

 

 
 

Carbon Nanotubes, Fullerenes, Nanowires, Quantum Dots. Applications of nanostructures. 
Reinforcement in Ceramics, Drug delivery, Giant magnetoresistance, etc. Cells response to 
Nanostructures. 

 

Nano electronics, Nano sensors, Nanotechnology in Diagnostics applications, Environmental and 
Agricultural Applications of nanotechnology, Nano technology for energy systems 

TOTAL: 45 PERIODS 

 

OUTCOMES: 

At the end of the course, the student should be able to: 

 Describe the basic science behind the properties of materials. 

 Interpret the creation, characterization, and manipulation of nanoscale materials. 

 Comprehend the exciting applications of nanotechnology at the leading edge of scientific 
research 

 Apply their knowledge of nanotechnology to identify how they can be exploited for new 
applications. 

 

TEXT BOOKS: 

1. Springer Handbook of Nanotechnology by Bharat Bhushan 2004. (Unit I – V) 
2. Encyclopedia of Nanotechnology - Hari Singh Nalwa 2004. (Unit I – V) 

 

REFERENCES: 
1. Nanomaterials, Nanotechnologies and Design: an Introduction to Engineers and Architects, D. 

Michael Ashby, Paulo Ferreira, Daniel L. Schodek, Butterworth-Heinemann, 2009. 

UNIT I INTRODUCTION TO NANOTECHNOLOGY 9 

UNIT IV NANO STRUCTURES 9 

UNIT V APPLICATIONS OF NANOTECHNOLOGY 9 
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2. Handbook of Nanophase and Nanostructured Materials (in four volumes), Eds: Z.L. Wang, Y. 
Liu, Z. Zhang, Kluwer Academic/Plenum Publishers, 2003. 

3. Handbook of Nanoceramics and their Based Nanodevices (Vol. 2) Edited by Tseung-Yuen Tseng 
and Hari Singh Nalwa, American Scientific Publishers. 
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UNIT IV 

Human Rights in India – Constitutional Provisions / Guarantees. 
9 

UNIT V 9 

Human Rights of Disadvantaged People – Women, Children, Displaced persons and Disabled persons, 

including Aged and HIV Infected People. Implementation of Human Rights – National and State Human 
Rights Commission – Judiciary – Role of NGO‘s, Media, Educational Institutions, Social Movements. 

3 0 0 3 
 

OBJECTIVE: 

 To sensitize the Engineering students to various aspects of Human Rights. 

 

Human Rights – Meaning, origin and Development. Notion and classification of Rights – Natural, Moral 
and Legal Rights. Civil and Political Rights, Economic, Social and Cultural Rights; collective / Solidarity 
Rights. 

 

Evolution of the concept of Human Rights Magana carta  – Geneva convention of 1864. Universal 
Declaration of Human Rights, 1948. Theories of Human Rights. 

 

Theories and perspectives of UN Laws – UN Agencies to monitor and compliance. 
 

 

 

 

 

 

TOTAL: 45 PERIODS 
 

OUTCOME : 

 Engineering students will acquire the basic knowledge of human rights. 

 
REFERENCES: 

1. Kapoor S.K., ―Human Rights under International law and Indian Laws‖, Central Law Agency, 
Allahabad, 2014. 

2. Chandra U., ―Human Rights‖, Allahabad Law Agency, Allahabad, 2014. 
3. Upendra Baxi, The Future of Human Rights, Oxford University Press, New Delhi. 

UNIT I 9 

UNIT II 9 

UNIT III 9 
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3 0 0 3 

OBJECTIVE: 

 To facilitate the understanding of Quality Management principles and process. 
 

Introduction - Need for quality - Evolution of quality - Definitions of quality - Dimensions of product 
and service quality - Basic concepts of TQM - TQM Framework - Contributions of Deming, Juran and 
Crosby - Barriers to TQM - Customer focus - Customer orientation, Customer satisfaction, Customer 
complaints, Customer retention. 

 

Leadership - Quality Statements, Strategic quality planning, Quality Councils - Employee involvement - 
Motivation, Empowerment, Team and Teamwork, Recognition and Reward, Performance appraisal - 
Continuous process improvement - PDCA cycle, 5S, Kaizen - Supplier partnership - Partnering, Supplier 
selection, Supplier Rating. 

 

The seven traditional tools of quality - New management tools - Six sigma: Concepts, Methodology, 
applications to manufacturing, service sector including IT - Bench marking - Reason to bench mark, 
Bench marking process - FMEA - Stages, Types. 

 

Quality Circles - Cost of Quality - Quality Function Deployment (QFD) - Taguchi quality loss function - 
TPM - Concepts, improvement needs - Performance measures. 

 

Introduction—Benefits of ISO Registration—ISO 9000 Series of Standards—Sector-Specific 
Standards—AS 9100,   TS16949   and TL 9000--   ISO 9001 Requirements—Implementation— 
Documentation—Internal Audits—Registration- 
ENVIRONMENTAL MANAGEMENT SYSTEM: Introduction—ISO 14000 Series Standards— 
Concepts of ISO 14001—Requirements of ISO 14001—Benefits of EMS. 

TOTAL: 45 PERIODS 

 

OUTCOME: 

 The student would be able to apply the tools and techniques of quality management to 
manufacturing and services processes. 

 

TEXT BOOK: 

1. Dale H.Besterfiled, Carol B.Michna,Glen H. Besterfield,Mary B.Sacre,Hemant Urdhwareshe and 
Rashmi Urdhwareshe, ―Total Quality Management‖, Pearson Education Asia, Revised Third 
Edition, Indian Reprint, Sixth Impression, 2013. 

 
REFERENCES: 

1. James R. Evans and William M. Lindsay, "The Management and Control of Quality", 8th Edition, 
First Indian Edition, Cengage Learning, 2012. 

2. Janakiraman. B and Gopal .R.K., "Total Quality Management - Text and Cases", Prentice Hall 
(India) Pvt. Ltd., 2006. 

3. Suganthi.L and Anand Samuel, "Total Quality Management", Prentice Hall (India) Pvt. Ltd., 
2006. 

4. ISO9001-2015 standards 

UNIT I INTRODUCTION 9 

UNIT II TQM PRINCIPLES 9 

UNIT III TQM TOOLS AND TECHNIQUES I 9 

UNIT IV TQM TOOLS AND TECHNIQUES II 9 

UNIT V QUALITY MANAGEMENT SYSTEM 9 
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20152L57 DIGITAL SIGNAL PROCESSING LABORATORY  
L T P C 

0 0 4 2 
 

OBJECTIVES: 
The student should be made: 

 To perform basic signal processing operations such as Linear Convolution, Circular 
Convolution, Auto Correlation, Cross Correlation and Frequency analysis in MATLAB 

 To implement FIR and IIR filters in MATLAB and DSP Processor 

 To study the architecture of DSP processor 

 To design a DSP system to demonstrate the Multi-rate and Adaptive signal processing concepts. 

 

LIST OF EXPERIMENTS: 
 

MATLAB / EQUIVALENT SOFTWARE PACKAGE 

1. Generation of elementary Discrete-Time sequences 
2. Linear and Circular convolutions 

3. Auto correlation and Cross Correlation 

4. Frequency Analysis using DFT 

5. Design of FIR filters (LPF/HPF/BPF/BSF) and demonstrates the filtering operation 

6. Design of Butterworth and Chebyshev IIR filters (LPF/HPF/BPF/BSF) and 

demonstrate the filtering operations 
 

DSP PROCESSOR BASED IMPLEMENTATION 

1. Study of architecture of Digital Signal Processor 

2. Perform MAC operation using various addressing modes 
3. Generation of various signals and random noise 
4. Design and demonstration of FIR Filter for Low pass, High pass, Band pass and Band stop 

filtering 

5. Design and demonstration of Butter worth and Chebyshev IIR Filters for Low pass, High pass, 
Band pass and Band stop filtering 

6. Implement an Up-sampling and Down-sampling operation in DSP Processor 
 

TOTAL: 60 PERIODS 

 

OUTCOMES: 

 

At the end of the course, the student should be able to: 

 Carryout basic signal processing operations 

 Demonstrate their abilities towards MATLAB based implementation of various DSP systems 

 Analyze the architecture of a DSP Processor 

 Design and Implement the FIR and IIR Filters in DSP Processor for performing filtering 
operation over real-time signals 

 Design a DSP system for various applications of DSP 
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20152L58 COMMUNICATION SYSTEMS LABORATORY L T P C 

  0 0 4 2 
 

OBJECTIVES: 

The student should be made: 

 To visualize the effects of sampling and TDM 

 To Implement AM & FM modulation and demodulation 

 To implement PCM & DM 

 To simulate Digital Modulation schemes 

 To simulate Error control coding schemes 

 

LIST OF EXPERIMENTS: 
 

1. Signal Sampling and reconstruction 
2. Time Division Multiplexing 

3. AM Modulator and Demodulator 

4. FM Modulator and Demodulator 

5. Pulse Code Modulation and Demodulation 

6. Delta Modulation and Demodulation 

7. Line coding schemes 
8. Simulation of ASK, FSK, and BPSK generation schemes 
9. Simulation of DPSK, QPSK and QAM generation schemes 

10. Simulation of signal constellations of BPSK, QPSK and QAM 
11. Simulation of ASK, FSK and BPSK detection schemes 

12. Simulation of Linear Block and Cyclic error control coding schemes 

13. Simulation of Convolutional coding scheme 
14. Communication link simulation 

TOTAL: 60 PERIODS 

 

OUTCOMES: 

At the end of the course, the student should be able to: 

 Simulate & validate the various functional modules of a communication system 

 Demonstrate their knowledge in base band signaling schemes through implementation of digital 
modulation schemes 

 Apply various channel coding schemes & demonstrate their capabilities towards the 
improvement of the noise performance of communication system 

 Simulate end-to-end communication Link 
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20152L59 COMMUNICATION NETWORKS LABORATORY L T P C 

0 0 4 2 

 

OBJECTIVES: 

The student should be made to: 

 Learn to communicate between two desktop computers 

 Learn to implement the different protocols 

 Be familiar with IP Configuration 

 Be familiar with the various routing algorithms 

 Be familiar with simulation tools 

 

LIST OF EXPERIMENTS: 
 

1. Implementation of Error Detection / Error Correction Techniques 

2. Implementation of Stop and Wait Protocol and sliding window 

3. Implementation and study of Goback-N and selective repeat protocols 

4. Implementation of High Level Data Link Control 

5. Implementation of IP Commands such as ping, Traceroute, nslookup. 
6. Implementation of IP address configuration. 
7. To create scenario and study the performance of network with CSMA / CA protocol and 

compare with CSMA/CD protocols. 

8. Network Topology - Star, Bus, Ring 

9. Implementation of distance vector routing algorithm 
10. Implementation of Link state routing algorithm 

11. Study of Network simulator (NS) and simulation of Congestion Control Algorithms 
using NS 

12. Implementation of Encryption and Decryption Algorithms using any programming 
language 

TOTAL: 60 PERIODS 
 

OUTCOMES: 

At the end of the course, the student should be able to: 

 Communicate between two desktop computers 

 Implement the different protocols 

 Program using sockets. 

 Implement and compare the various routing algorithms 

 Use the simulation tool. 
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20152CRM RESEARCH METHODOLOGY L T P C 

3 0 0 3 
 

AIM: 

To create a basic appreciation towards  research process and awareness of various  research 
publication. 

 

OBJECTIVES: 

 To understand the steps in research process and the suitable methods. 

 To identify various research communications and their salient features 

 To carry out basic literature survey using the common data-bases 

 To give exposure to standard laboratory precautions and best practices for experimental work 

 To provide orientation for basic mathematical computation useful in basic research 

 

OUTCOME: 

Ability to carry out independent literature survey corresponding to the specific publication type 

and assess basic experimental as well as conceptual set up. 
 

PREREQUISITES: 

Basic mathematical and experimental skills and exposure to window-based computer operation 
system. 

 

UNIT I 

Introduction to Research – Definition, Objectives, Motivation and purpose – types of research – Pure and 

applied, survey, case study experimental, exploratory – Research Design – Steps in selection and 

formulation of research problem - Steps in research – Criteria of Good Research, Problems Encountered 
by Researchers in India. 

 

UNIT II 

Research Problem: Definition of research problem, selecting the problem - Necessity of defining the 

problem - Techniques involved in defining the problem - Research design - Needs and features of good 

design - Different research design - Basic principles of experimental designs. Development of a research 
plan, Formulation of Hypothesis – Sampling techniques –Sampling error and sample size. Literature 

types- compendia and tables of information, Reviews, General treatises, Monographs. 
 

UNIT III 

Methods of data collection – Primary and secondary data – observation – interview –Questionnaire – 

Tools for questionnaire; surveying & literature survey, spreadsheets, Technical writing, Construction of 

tools for data collection – testing validity – pilot study and pre-testing, Survey vs Experiment, Practical 
Exercises. Collection of literature, manual collection from library, usage of library, collection of literature 

from Scopus, Science Direct etc., compiling literature, software utilization in literature collection. 
 

UNIT IV 

Processing and analysis of data – editing – coding – transcription – tabulation –outline of statistical 

analysis- Uncertainty, accuracy and precision- Mean value; standard deviation; error on the mean-Using 

a spreadsheet for data analysis- Graphs and graph plotting-Least squares methods – descriptive statistics 
– elements of processing through computer- packages for analysis (Excel). 

 

UNIT V 

Review of literature, Report writing – target audience – types of reports – contents of reports – styles and 

Conventions in reporting – steps in drafting a report. Basic concept of research paper writing for Journals 
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and formats of publications in Journals, Report Structure - writing research abstract - introduction, review 
of literature, result, conclusions, Concepts of Bibliography and references, Technical Presentation. 

 
References: 

1. C. R. Kothari, Research Methodology, New Age International Publishers. New Delhi, 2004. 
2. Rajammal.P. Devadas, 1976, A hand book of methodology of research, RMM Vidyalaya Press. 

3. R.A Day and A.L. Underwood, Quantitative analysis, Prentice Hall, 1999. 
4. R. Gopalan, Thesis writing, Vijay Nicole Imprints Private Ltd., 2005. 
5. W.J. DeCoursey, Statistics and Probability for Engineering Applications With Microsoft® Excel, 

Newnes, 2003. 
6. Archibald Fripp, Jon Fripp, Michael Fripp; Just-in-Time Math for Engineers, Elsevier Science & 

Technology Books, 2003. 
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SEMESTER V 

 

201AGIE INNOVATION AND ENTREPRENEURSHIP L T P C 

0 0 0 2 

 

Module – I 

Introduction to Entrepreneurship: Entrepreneurs; entrepreneurial personality and intentions- 
characteristics, traits and behavioral; entrepreneurial challenges. 

 

Module-II 

 Module Entrepreneurial Opportunities: Opportunities. discovery/ creation, Pattern identification and 

recognition for venture creation: prototype and exemplar model, reverse engineering. 
 

Module –III 

Entrepreneurial Process and Decision Making: Entrepreneurial ecosystem, Ideation, development 

and exploitation of opportunities; Negotiation, decision making process and approaches, Effectuation 
and Causation. 

 

Module-IV 

Crafting business models and Lean Start-ups: Introduction to business models; Creating value 

propositions-conventional industry logic, value innovation logic; customer focused innovation; building 

and analyzing business models; Business model canvas, Introduction to lean startups, Business Pitching. 
 

Module – V 

Organizing Business and Entrepreneurial Finance: Forms of business organizations; organizational 

structures; Evolution of Organisation, sources and selection of venture finance options and its 

managerial implications. Policy Initiatives and focus; role of institutions in promoting entrepreneurship. 

COURSE OUTCOMES: 

After the completion of the course, the students will be able to: 

 Comprehend the role of bounded rationality, framing, causation and effectuation in 
entrepreneurial decision making. 

 Demonstrate an ability to design a business model canvas. 

 Evaluate the various sources of raising finance for startup ventures. 

 Understand the fundamentals of developing and presenting business pitching to 

potential investors. 
 

REFERENCES: 

 Ries, Eric(2011), The lean Start-up: How constant innovation creates radically successful 
businesses, Penguin Books Limited. 

 Blank, Steve (2013), The Startup Owner’s Manual: The Step by Step Guide for 

Building a Great Company, K&S Ranch. 

 S. Carter and D. Jones-Evans, Enterprise and small business- Principal Practice and Policy, 

Pearson Education (2006) 

 T. H. Byers, R. C. Dorf, A. Nelson, Technology Ventures: From Idea to Enterprise, 
McGraw Hill (2013) 

 Osterwalder, Alex and Pigneur, Yves (2010) Business Model Generation. 

 Kachru, Upendra, India Land of a Billion Entrepreneurs, Pearson 

 Bagchi, Subroto, (2008), Go Kiss the World: Life Lessons for the Young Professional, 
Portfolio Penguin 

 Bagchi, Subroto, (2012). MBA At 16: a Teenager’s Guide to Business, Penguin Books 

 Bansal, Rashmi, Stay Hungry Stay Foolish, CIIE, IIM Ahmedabad 

 Bansal, Rashmi, (2013). Follow Every Rainbow, Westland. 
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 Mitra, Sramana (2008), Entrepreneur Journeys (Volume 1), Booksurge Publishing 

 Abrams, R. (2006). Six-week Start-up, Prentice-Hall of India. 

 Verstraete, T. and Laffitte, E.J. (2011). a Business Model of Entrepreneurship, 

Edward Elgar Publishing. 

 Johnson, Steven (2011). Where Good Ideas comes from, Penguin Books Limited. 

 Gabor, Michael E. (2013), Awakening the Entrepreneur Within, Primento. 

 Guillebeau, Chris (2012), The $100 startup: Fire your Boss, Do what you love and work 
better to live more, Pan Macmillan 

 Kelley, Tom (2011), The ten faces of innovation, Currency Doubleday 

 Prasad, Rohit (2013), Start-up sutra: what the angels won’t tell you about business and life, 

Hachette India. 
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SEMESTER VI 
 
 

20152C61 MICROPROCESSORS AND MICROCONTROLLERS L T P C 
  3 0 0 3 

 

OBJECTIVES: 

 To understand the Architecture of 8086 microprocessor. 

 To learn the design aspects of I/O and Memory Interfacing circuits. 

 To interface microprocessors with supporting chips. 

 To study the Architecture of 8051 microcontroller. 

 To design a microcontroller based system 
 

 

 

Memory Interfacing and I/O interfacing - Parallel communication interface – Serial communication 
interface – D/A and A/D Interface - Timer – Keyboard /display controller – Interrupt controller – DMA 
controller – Programming and applications Case studies: Traffic Light control, LED display, LCD 
display, Keyboard display interface and Alarm Controller. 

 

Architecture of 8051 – Special Function Registers(SFRs) - I/O Pins Ports and Circuits – Instruction set - 
Addressing modes - Assembly language programming. 

 
Programming 8051 Timers - Serial Port Programming - Interrupts Programming – LCD & Keyboard 
Interfacing - ADC, DAC & Sensor Interfacing - External Memory Interface- Stepper Motor and 
Waveform generation - Comparison of Microprocessor, Microcontroller, PIC and ARM processors 

TOTAL: 45 PERIODS 
 

OUTCOMES: 

At the end of the course, the students should be able to: 

 Understand and execute programs based on 8086 microprocessor. 

 Design Memory Interfacing circuits. 

 Design and interface I/O circuits. 

 Design and implement 8051 microcontroller based systems. 

 

TEXT BOOKS: 

1. Yu-Cheng Liu, Glenn A.Gibson, ―Microcomputer Systems: The 8086 / 8088 Family - 
Architecture, Programming and Design‖, Second Edition, Prentice Hall of India, 2007. 

(UNIT I-III) 

2. Mohamed Ali Mazidi, Janice Gillispie Mazidi, Rolin McKinlay, ―The 8051 Microcontroller and 

Embedded Systems: Using Assembly and C‖, Second Edition, Pearson education, 2011. (UNIT IV- 

V) 

9 UNIT V INTERFACING MICROCONTROLLER 

UNIT I THE 8086 MICROPROCESSOR 9 

Introduction to 8086 – Microprocessor architecture – Addressing modes - Instruction set and assembler 

directives – Assembly language programming – Modular Programming - Linking and Relocation - 

Stacks - Procedures – Macros – Interrupts and interrupt service routines – Byte and String Manipulation. 

UNIT II 8086 SYSTEM BUS STRUCTURE 9 

8086 signals – Basic configurations – System bus timing –System design using 8086 – I/O programming 
– Introduction to Multiprogramming – System Bus Structure – Multiprocessor configurations – 

Coprocessor, Closely coupled and loosely Coupled configurations – Introduction to advanced processors. 

UNIT III I/O INTERFACING 9 

UNIT IV MICROCONTROLLER 9 
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REFERENCES: 

1. Doughlas V.Hall, ―Microprocessors and Interfacing, Programming and Hardware‖,TMH,2012 
2. A.K.Ray,K.M.Bhurchandi, "Advanced Microprocessors and Peripherals" 3rd edition, Tata 

McGrawHill, 2012 
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SEMESTER VI 
 

20152C62 VLSI DESIGN L T P C 

3   0 0 3 

 

OBJECTIVES: 

 Study the fundamentals of CMOS circuits and its characteristics. 

 Learn the design and realization of combinational & sequential digital circuits. 

 Architectural choices and performance tradeoffs involved in designing and realizing the 
circuits in CMOS technology are discussed 

 Learn the different FPGA architectures and testability of VLSI circuits. 
 

MOS Transistor, CMOS logic, Inverter, Pass Transistor, Transmission gate, Layout Design Rules, Gate 
Layouts, Stick Diagrams, Long-Channel I-V Charters tics, C-V Charters tics, Non ideal I-V Effects, DC 
Transfer characteristics, RC Delay Model, Elmore Delay, Linear Delay Model, Logical effort, Parasitic 
Delay, Delay in Logic Gate, Scaling. 

 

UNIT II COMBINATIONAL MOS LOGIC CIRCUITS 9 
Circuit Families: Static CMOS, Ratioed Circuits, Cascode Voltage Switch Logic, Dynamic Circuits, 
Pass Transistor Logic, Transmission Gates, Domino, Dual Rail Domino, CPL, DCVSPG, DPL, Circuit 
Pitfalls. 

Power: Dynamic Power, Static Power, Low Power Architecture. 
 

Static latches and Registers, Dynamic latches and Registers, Pulse Registers, Sense Amplifier Based 
Register, Pipelining, Schmitt Trigger, Monostable Sequential Circuits, Astable Sequential Circuits. 
Timing Issues : Timing Classification Of Digital System, Synchronous Design. 

 

UNIT IV DESIGN OF ARITHMETIC BUILDING BLOCKS AND SUBSYSTEM 9 

Arithmetic Building Blocks: Data Paths, Adders, Multipliers, Shifters, ALUs, power and speed 

tradeoffs, Case Study: Design as a tradeoff. 
Designing Memory and Array structures: Memory Architectures and Building Blocks, Memory Core, 
Memory Peripheral Circuitry. 

 

UNIT V IMPLEMENTATION STRATEGIES AND TESTING 9 
FPGA Building Block Architectures, FPGA Interconnect Routing Procedures. Design for Testability: Ad 
Hoc Testing, Scan Design, BIST, IDDQ Testing, Design for Manufacturability, Boundary Scan. 

TOTAL: 45 PERIODS 

 

OUTCOMES: 

UPON COMPLETION OF THE COURSE, STUDENTS SHOULD be ABLE TO 

 Realize the concepts of digital building blocks using MOS transistor. 

 Design combinational MOS circuits and power strategies. 

 Design and construct Sequential Circuits and Timing systems. 

 Design arithmetic building blocks and memory subsystems. 

 Apply and implement FPGA design flow and testing. 

 

TEXT BOOKS: 
1. Neil H.E. Weste, David Money Harris ―CMOS VLSI Design: A Circuits and Systems 

Perspective‖, 4th Edition, Pearson , 2017 (UNIT I,II,V) 
2. Jan M. Rabaey ,Anantha Chandrakasan, Borivoje. Nikolic, ‖Digital Integrated Circuits:A 

Design perspective‖, Second Edition , Pearson , 2016.(UNIT III,IV) 

UNIT I INTRODUCTION TO MOS TRANSISTOR 9 

UNIT III SEQUENTIAL CIRCUIT DESIGN 9 
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REFERENCES 

1. M.J. Smith, ―Application Specific Integrated Circuits‖, Addisson Wesley, 1997 
2. Sung-Mo kang, Yusuf leblebici, Chulwoo Kim ―CMOS Digital Integrated Circuits:Analysis & 

Design‖,4th edition McGraw Hill Education,2013 
3. Wayne Wolf, ―Modern VLSI Design: System On Chip‖, Pearson Education, 2007 
4. R.Jacob Baker, Harry W.LI., David E.Boyee, ―CMOS Circuit Design, Layout and 

Simulation‖, Prentice Hall of India 2005. 
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UNIT I WIRELESS CHANNELS 9 
Large scale path loss – Path loss models: Free Space and Two-Ray models -Link Budget design – Small 
scale fading- Parameters of mobile multipath channels – Time dispersion parameters-Coherence 
bandwidth – Doppler spread & Coherence time, fading due to Multipath time delay spread – flat fading – 
frequency selective fading – Fading due to Doppler spread – fast fading – slow fading. 

 

20152C63 WIRELESS COMMUNICATION L T P C 

 
 

OBJECTIVES: 

 3 0 0 3 

 To study the characteristic of wireless channel 

 To understand the design of a cellular system 

 To study the various digital signaling techniques and multipath mitigation techniques 

 To understand the concepts of multiple antenna techniques 
 

 

Multiple Access techniques - FDMA, TDMA, CDMA – Capacity calculations–Cellular concept- 
Frequency reuse - channel assignment- hand off- interference & system capacity-trunking & grade of 
service – Coverage and capacity improvement. 

 

UNIT III        DIGITAL SIGNALING FOR FADING CHANNELS 9 
Structure of a wireless communication link, Principles of Offset-QPSK, p/4-DQPSK, Minimum Shift 
Keying, Gaussian Minimum Shift Keying, Error performance in fading channels, OFDM principle – 
Cyclic prefix, Windowing, PAPR. 

 

Equalisation – Adaptive equalization, Linear and Non-Linear equalization, Zero forcing and LMS 
Algorithms. Diversity – Micro and Macro diversity, Diversity combining techniques, Error probability in 
fading channels with diversity reception, Rake receiver. 

 

MIMO systems – spatial multiplexing -System model -Pre-coding - Beam forming - transmitter diversity, 
receiver diversity- Channel state information-capacity in fading and non-fading channels. 

TOTAL: 45 PERIODS 

OUTCOMES: 

The student should be able to: 

 Characterize a wireless channel and evolve the system design specifications 

 Design a cellular system based on resource availability and traffic demands 

 Identify suitable signaling and multipath mitigation techniques for the wireless channel and 
system under consideration. 

 

TEXT BOOKS: 

1. Rappaport,T.S., ―Wireless communications‖, Pearson Education, Second Edition,2010.(UNIT I, 
II, IV) 

2. Andreas.F. Molisch, ―Wireless Communications‖, John Wiley – India, 2006. (UNIT III,V) 

 

REFERENCES: 

1. Wireless Communication –Andrea Goldsmith, Cambridge University Press, 2011 
2. Van Nee, R. and Ramji Prasad, ―OFDM for wireless multimedia communications, 

Artech House, 2000 

3. David Tse and Pramod Viswanath, ― Fundamentals of Wireless Communication, Cambridge 

University Press, 2005. 
4. Upena Dalal, ―Wireless Communication‖, Oxford University Press, 2009. 

UNIT II CELLULAR ARCHITECTURE 9 

UNIT IV MULTIPATH MITIGATION TECHNIQUES 9 

UNIT V MULTIPLE ANTENNA TECHNIQUES 9 
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UNIT III ORGANISING 9 
Nature and purpose – Formal and informal organization – organization chart – organization structure – 
types – Line and staff authority – departmentalization – delegation of authority – centralization and 
decentralization – Job Design - Human Resource Management – HR Planning, Recruitment, selection, 
Training and Development, Performance Management, Career planning and management 

 
20152S64 PRINCIPLES OF MANAGEMENT L T P C 

  3 0 0 3 
 

OBJECTIVE: 

 To enable the students to study the evolution of Management, to study the functions and 
principles of management and to learn the application of the principles in an organization. 

 

Definition of Management – Science or Art – Manager Vs Entrepreneur - types of managers - managerial 
roles and skills – Evolution of Management – Scientific, human relations, system and contingency 
approaches – Types of Business organization - Sole proprietorship, partnership, company-public and 
private sector enterprises - Organization culture and Environment – Current trends and issues in 
Management. 

 

Nature and purpose of planning – planning process – types of planning – objectives – setting objectives – 
policies – Planning premises – Strategic Management – Planning Tools and Techniques – Decision 
making steps and process. 

 

 

 

 

 

 

 
 

Foundations of individual and  group behaviour – motivation – motivation theories – motivational 
techniques – job satisfaction – job enrichment – leadership – types and theories of leadership – 

communication – process of communication – barrier in communication – effective communication – 

communication and IT. 
 

System and process of controlling – budgetary and non-budgetary control techniques – use of computers 
and IT in Management control – Productivity problems and management – control and performance – 
direct and preventive control – reporting. 

TOTAL: 45 PERIODS 

OUTCOME: 

 Upon completion of the course, students will be able to have clear understanding 

 Managerial functions like planning, organizing, staffing, leading & controlling and have same 
basic knowledge on international aspect of management 

 

TEXTBOOKS: 
1. Stephen P. Robbins & Mary Coulter, ―Management‖, Prentice Hall (India) Pvt. Ltd., 10th Edition, 

2009. 
2. JAF Stoner, Freeman R.E and Daniel R Gilbert ―Management‖, Pearson Education, 6th 

Edition, 2004. 

 

REFERENCES: 

1. Stephen A. Robbins & David A. Decenzo & Mary Coulter, ―Fundamentals of Management”, 
Pearson Education, 7th Edition, 2011. 

2. Robert Kreitner & Mamata Mohapatra, ― Management‖, Biztantra, 2008. 

3. Harold Koontz & Heinz Weihrich ―Essentials of management‖ Tata McGraw Hill,1998. 

4. Tripathy PC & Reddy PN, ―Principles of Management‖, Tata McGraw Hill, 1999. 

UNIT I INTRODUCTION TO MANAGEMENT AND ORGANIZATIONS 9 

UNIT II PLANNING 9 

UNIT IV DIRECTING 9 

UNIT V CONTROLLING 9 

224



SEMESTER VI 

SKILL DEVELOPMENT EMPLOYABILITY ENTREPRENUEURSHIP 

 

 

 

20152C65 TRANSMISSION LINES AND RF SYSTEMS L T P C 

3 0 0 3 

OBJECTIVES: 

 To introduce the various types of transmission lines and its characteristics 

 To give thorough understanding about high frequency line, power and impedance measurements 

 To impart technical knowledge in impedance matching using smith chart 

 To introduce passive filters and basic knowledge of active RF components 

 To get acquaintance with RF system transceiver design 

 

General theory of Transmission lines - the transmission line - general solution - The infinite line - 
Wavelength, velocity of propagation - Waveform distortion - the distortion-less line - Loading and 
different methods of loading - Line not terminated in Z0 - Reflection coefficient - calculation of current, 
voltage, power delivered and efficiency of transmission - Input and transfer impedance - Open and short 
circuited lines - reflection factor and reflection loss. 

 

Transmission line equations at radio frequencies - Line of Zero dissipation - Voltage and current on the 
dissipation-less line, Standing Waves, Nodes, Standing Wave Ratio - Input impedance of the dissipation- 
less line - Open and short circuited lines - Power and impedance measurement on lines - Reflection 
losses - Measurement of VSWR and wavelength. 

 

Impedance matching: Quarter wave transformer - Impedance matching by stubs - Single stub and double 
stub matching - Smith chart - Solutions of problems using Smith chart - Single and double stub matching 
using Smith chart. 

 

General Wave behavior along uniform guiding structures – Transverse Electromagnetic Waves, 
Transverse Magnetic Waves, Transverse Electric Waves – TM and TE Waves between parallel plates. 
Field Equations in rectangular waveguides, TM and TE waves in rectangular waveguides, Bessel 
Functions, TM and TE waves in Circular waveguides. 

 

Active RF components: Semiconductor basics in RF, bipolar junction transistors, RF field effect 
transistors, High electron mobility transistors Basic concepts of RF design, Mixers, Low noise 
amplifiers, voltage control oscillators, Power amplifiers, transducer power gain and stability 
considerations. 

TOTAL: 45 PERIODS 

OUTCOMES: 

Upon completion of the course, the student should be able to: 

 Explain the characteristics of transmission lines and its losses

 Write about the standing wave ratio and input impedance in high frequency transmission lines

 Analyze impedance matching by stubs using smith charts

 Analyze the characteristics of TE and TM waves

 Design a RF transceiver system for wireless communication

 

TEXT BOOKS: 

1. John D Ryder, ―Networks, lines and fields‖, 2nd Edition, Prentice Hall India, 2015. 
(UNIT I-IV) 

2. Mathew M. Radmanesh, ―Radio Frequency &Microwave Electronics‖, Pearson Education Asia, 
Second Edition, 2002. (UNIT V) 

UNIT I TRANSMISSION LINE THEORY 9 

UNIT II HIGH FREQUENCY TRANSMISSION LINES 9 

UNIT III IMPEDANCE MATCHING IN HIGH FREQUENCY LINES 9 

UNIT IV WAVEGUIDES 9 

UNIT V RF SYSTEM DESIGN CONCEPTS 9 
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REFERENCES: 

1. Reinhold Ludwig and Powel Bretchko,‖ RF Circuit Design – Theory and Applications‖, 

Pearson Education Asia, First Edition,2001. 
2. D. K. Misra, ―Radio Frequency and Microwave Communication Circuits- Analysis and 

Design‖, John Wiley & Sons, 2004. 
3. E.C.Jordan and K.G. Balmain, ―Electromagnetic Waves and Radiating Systems Prentice Hall of 

India, 2006. 
4. G.S.N Raju, "Electromagnetic Field Theory and Transmission Lines Pearson Education, First 

edition 2005. 
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UNIT II SYMMETRIC CRYPTOGRAPHY 9 
MATHEMATICS OF SYMMETRIC KEY CRYPTOGRAPHY: Algebraic structures - Modular 
arithmetic-Euclid‘s algorithm- Congruence and matrices - Groups, Rings, Fields- Finite fields- 
SYMMETRIC KEY CIPHERS: SDES – Block cipher Principles of DES – Strength of DES – 
Differential and linear cryptanalysis - Block cipher design principles – Block cipher mode of operation – 
Evaluation criteria for AES – Advanced Encryption Standard - RC4 – Key distribution. 

UNIT IV MESSAGE AUTHENTICATION AND INTEGRITY 9 
Authentication requirement – Authentication function – MAC – Hash function – Security of hash 

function and MAC – SHA –Digital signature and authentication protocols – DSS- Entity Authentication: 
Biometrics, Passwords, Challenge Response protocols- Authentication applications - Kerberos, X.509 

LIST OF ELECTIVES 

ELECTIVE – II (SEMESTER VI) 

 

 

 
ELECTIVE – II 

SEMESTER VI 
 

20152E66A CRYPTOGRAPHY AND NETWORK SECURITY L T P C 

3 0 0 3 

 

OBJECTIVES: 

 To understand Cryptography Theories, Algorithms and Systems.

 To understand necessary Approaches and Techniques to build protection 
mechanisms in order to secure computer networks.

 

Security trends - Legal, Ethical and Professional Aspects of Security, Need for Security at Multiple 
levels, Security Policies - Model of network security – Security attacks, services and mechanisms – OSI 
security architecture – Classical encryption techniques: substitution techniques, transposition techniques, 
steganography).- Foundations of modern cryptography: perfect security – information theory – product 
cryptosystem – cryptanalysis. 

 

 

MATHEMATICS OF ASYMMETRIC KEY CRYPTOGRAPHY: Primes – Primality Testing – 
Factorization – Euler‘s totient function, Fermat‘s and Euler‘s Theorem - Chinese Remainder Theorem – 
Exponentiation and logarithm - ASYMMETRIC KEY CIPHERS: RSA cryptosystem – Key distribution 
– Key management – Diffie Hellman key exchange - ElGamal cryptosystem – Elliptic curve arithmetic- 
Elliptic curve cryptography. 

 

 

Electronic Mail security – PGP, S/MIME – IP security – Web Security - SYSTEM SECURITY: 
Intruders – Malicious software – viruses – Firewalls. 

TOTAL: 45 PERIODS 

OUTCOMES: 
At the end of the course, the student should be able to: 

 Understand the fundamentals of networks security, security architecture, threats and 
vulnerabilities 

 Apply the different cryptographic operations of symmetric cryptographic algorithms 

 Apply the different cryptographic operations of public key cryptography 

 Apply the various Authentication schemes to simulate different applications. 

 Understand various Security practices and System security standards 

UNIT I INTRODUCTION 9 

UNIT III PUBLIC KEY CRYPTOGRAPHY 9 

UNIT V SECURITY PRACTICE AND SYSTEM SECURITY 9 
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TEXT BOOK: 
 

1. William Stallings, Cryptography and Network Security: Principles and Practice, PHI 3rd Edition, 
2006. 

 

REFERENCES: 
 

1. C K Shyamala, N Harini and Dr. T R Padmanabhan: Cryptography and Network Security, 
Wiley India Pvt.Ltd 

2. BehrouzA.Foruzan, Cryptography and Network Security, Tata McGraw Hill 2007. 
3. Charlie Kaufman, Radia Perlman, and Mike Speciner, Network Security: PRIVATE 

Communication in a PUBLIC World, Prentice Hall, ISBN 0-13-046019-2 
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UNIT III OPTIMUM FILTERS 9 
Wiener filters - FIR Wiener filter - discrete Wiener Hopf equation, Applications - filtering, linear 
prediction. IIR Wiener filter - causal and non-causal filters. Recursive estimators - discrete Kalman filter. 

ELECTIVE – II 

SEMESTER VI 

 

20152E66B ADVANCED DIGITAL SIGNAL PROCESSING L T P C 

3 0 0 3 

 
OBJECTIVES: 

 To learn and understand the concepts of stationary and non-stationary random signals and 
analysis & characterization of discrete-time random processes 

 To enunciate the significance of estimation of power spectral density of random processes 

 To introduce the principles of optimum filters such as Wiener and Kalman filters 

 To introduce the principles of adaptive filters and their applications to communication 
engineering 

 To introduce the concepts of multi-resolution analysis 
 

Random variables - ensemble averages a review, random processes - ensemble averages, autocorrelation 
and autocovariance matrices, ergodic random process, white noise, filtering random processes, spectral 
factorization, special types of random processes - AR, MA, ARMA 

 

Bias and consistency, Non-parametric methods - Periodogram, modified-Periodogram - performance 
analysis. Bartlett's method, Welch's method, Blackman-Tukey method. Performance comparison. 
Parametric methods - autoregressive (AR) spectrum estimation - autocorrelation method, Prony's method, 
solution using Levinson Durbin recursion. 

 

 

 

 

 

Principles and properties of adaptive filters - FIR adaptive filters. Adaptive algorithms - steepest descent 
algorithm, the LMS algorithm - convergence. Applications of adaptive filtering - noise cancellation, 
channel equalization. 

 

Short-time Fourier transform - Heisenberg uncertainty principle. Principles of multi-resolution analysis - 
sub-band coding, the continuous and discrete wavelet transform - properties. Applications of wavelet 
transform - noise reduction, image compression. 

TOTAL: 45 PERIODS 

 

OUTCOMES: 

At the end of the course, the student should be able to: 

 Articulate and apply the concepts of special random processes in practical applications 

 Choose appropriate spectrum estimation techniques for a given random process 

 Apply optimum filters appropriately for a given communication application 

 Apply appropriate adaptive algorithm for processing non-stationary signals 

 Apply and analyse wavelet transforms for signal and image processing based applications 

 

TEXT BOOKS 
1. Monson H. Hayes, "Statistical digital signal processing and modeling", John Wiley and Sons Inc. 

New York, Indian reprint 2008. (UNIT I-IV) 

2. P. P. Vaidyanathan, "Multirate systems and filter banks", Prentice Hall Inc. 1993 (UNIT V) 

UNIT I DISCRETE-TIME RANDOM PROCESSES 9 

UNIT II SPECTRUM ESTIMATION 10 

UNIT IV ADAPTIVE FILTERS 9 

UNIT V MULTIRESOLUTION ANALYSIS 8 
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REFERENCES: 
1. John G. Proakis & Dimitris G.Manolakis, ―Digital Signal Processing – Principles, Algorithms & 

Applications‖, Fourth Edition, Pearson Education / Prentice Hall, 2007. 

2. Sophoncles J. Orfanidis, "Optimum signal processing", McGraw Hill, 2000 
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20152E66C MEMS AND NEMS L T P C 

  3 0 0 3 
 

OBJECTIVES: 

 To introduce the concepts of micro and nano electromechanical devices 

 To know the fabrication process of Microsystems 

 To know the design concepts of micro sensors and micro actuators 

 To introduce the concepts of quantum mechanics and nano systems 

 

Introduction to Design of MEMS and NEMS, Overview of Nano and Microelectromechanical Systems, 
Applications of Micro and Nanoelectromechanical systems, Materials for MEMS and NEMS: Silicon, 
silicon compounds, polymers, metals. 

 

Photolithography, Ion Implantation, Diffusion, Oxidation, CVD, Sputtering Etching techniques, 
Micromachining: Bulk Micromachining, Surface Micromachining, LIGA. 

 

MEMS Sensors: Design of Acoustic wave sensors, Vibratory gyroscope, Capacitive Pressure sensors, 
Case study: Piezoelectric energy harvester 

 

Design of Actuators: Actuation using thermal forces, Actuation using shape memory Alloys, Actuation 
using piezoelectric crystals, Actuation using Electrostatic forces, Case Study:RF Switch. 

 

Atomic Structures and Quantum Mechanics, Shrodinger Equation, ZnO nanorods based NEMS device: 
Gas sensor. 

TOTAL: 45 PERIODS 

 

OUTCOMES: 
On successful completion of this course, the student should be able to: 

 Interpret the basics of micro/nano electromechanical systems including their applications and 
advantages 

 Recognize the use of materials in micro  fabrication and describe the fabrication  processes 
including surface micromachining, bulk micromachining and LIGA. 

 Analyze the key performance aspects of electromechanical transducers including sensors and 
actuators 

 Comprehend the theoretical foundations of quantum mechanics and Nano systems 

 

REFERENCES: 

1. Marc Madou, ―Fundamentals of Microfabrication‖, CRC press 1997. 
2. Stephen D. Senturia,‖ Micro system Design‖, Kluwer Academic Publishers,2001 

3. Tai Ran Hsu ,‖MEMS and Microsystems Design and Manufacture‖ ,Tata Mcraw Hill, 2002. 

4. Chang Liu, ―Foundations of MEMS‖, Pearson education India limited, 2006, 
5. Sergey Edward Lyshevski, ―MEMS and NEMS: Systems, Devices, and Structures‖ CRC Press, 

2002 

UNIT I INTRODUCTION TO MEMS AND NEMS 9 

UNIT II MEMS FABRICATION TECHNOLOGIES 9 

UNIT III MICRO SENSORS 9 

UNIT IV MICRO ACTUATORS 9 

UNIT V NANO DEVICES 9 
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UNIT I AUDIO COMPRESSION 9 
Sampling and Quantization of Speech (PCM) - Adaptive differential PCM - Delta Modulation - Vector 
Quantization- Linear predictive coding (LPC) - Code excited Linear predictive Coding (CELP) 

UNIT III TEXT COMPRESSION 7 

Static and Dynamic Huffman coding – Arithmetic coding –Lempel-Ziv coding – LZW coding 

 

20152E66D MULTIMEDIA COMPRESSION AND COMMUNICATION  
L T P C 

3 0 0 3 
 

OBJECTIVES: 

The student should be made: 

 To understand the compression schemes for text, voice, image and video 

 To understand the QoS issues in multimedia network 

 To know the communication protocols for multimedia networking 

 

 

Graphics Interchange format- Tagged image file format-Digitized documents- Digitized pictures-JPEG- 
Video Encoding-Motion estimation –Overview of H.263 and MPEG-2 

 

 

Best Effort service model – Scheduling and Dropping policies – Network Performance Parameters 
– Quality of Service and metrics – WFQ and its variants – Random Early Detection – QoS aware Routing 
– Admission Control – Resource Reservation – RSVP - Traffic Shaping Algorithms – Caching – Laissez 
Faire Approach - Possible Architectures – An Overview of QoS Architectures 

 

Stream characteristics for Continuous media – Temporal Relationship – Object Stream Interactions, 

Media Levity, Media Synchronization – Models for Temporal Specifications – Streaming of Audio and 

Video – Jitter – Fixed playout and Adaptive playout – Recovering from packet loss – RTSP –– 

Multimedia Communication Standards – RTP/RTCP – SIP and H.263 

TOTAL: 45 PERIODS 
 

OUTCOMES: 

At the end of the course, the student should be able to: 

 Design audio compression techniques 

 Configure Text, image and video compression techniques 

 Select suitable service model for specific application 

 Configure multimedia communication network 

 

TEXT BOOK: 

1. Fred Halsall, ―Multimedia communication- Applications, Networks, Protocols and Standards‖, 
Pearson education, 2007. 

 

REFERENCES 

1. Tay Vaughan, ―Multimedia Making it work , McGraw-Hill Osborne Media, 2006. 

2. Kurose and W. Ross, ―Computer Networking ―A Top Down Approach, Pearson education, 
3rd ed, 2005. 

3. KR. Rao,Z S Bojkovic, D A Milovanovic, ―Multimedia Communication Systems: Techniques, 

Standards, and Networks‖, Pearson Education 2007 

UNIT II IMAGE AND VIDEO COMPRESSION 9 

UNIT IV GUARANTEED SERVICE MODEL 10 

UNIT V MULTIMEDIA COMMUNICATION 10 
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4. R. Steimnetz, K. Nahrstedt, ―Multimedia Computing, Communications and Applications‖, 
Pearson Education, First ed, 1995. 

5. Nalin K Sharda, ‗Multimedia Information Networking‘, Prentice Hall of India, 1999 

6. Aura Ganz, Zvi Ganz and Kitti Wongthawaravat, ‗Multimedia Wireless Networks: 

Technologies, Standards and QoS‘, Prentice Hall, 2003. 

7. Ellen Kayata Wesel, ‗Wireless Multimedia Communications: Networking Video, Voice and 

Data‘, Addision Wesley, 1998 
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ELECTIVE – II 

SEMESTER VI 

 

20152E66E CMOS ANALOG IC DESIGN L T P C 

3 0 0 3 

OBJECTIVES: 

 To study the fundamentals of analog circuits and MOS device models 

 To gain knowledge on various configurations of MOS transistors and feedback concepts 

 To study the characteristics of noise and frequency response of the amplifier 

 To learn the concepts of Op-Amp frequency compensation, capacitor switches and PLLs 
 

UNIT I INTRODUCTION TO ANALOG IC DESIGN AND CURRENT MIRRORS 9 

Concepts of Analog Design - General consideration of MOS devices – MOS I/V Characteristics – 

Second order effects – MOS device models. Basic current mirrors- Cascode current mirrors- 

Active current mirrors- Large and Small signal analysis- Common mode properties. 

 

Basic Concepts – Common source stage- Source follower- Common gate stage- Cascode stage. Single 
ended and differential operation- Basic Differential pair- Common mode response-Differential pair with 
MOS loads- Gilbert Cell. Feedback- General Consideration of feedback circuits- Feedback topologies- 
Effect of loading- Effect of feedback on Noise. 

 

UNIT III     FREQUENCY RESPONSE OF AMPLIFIERS AND NOISE 9 
General considerations- Miller Effect and Association of Poles with Nodes, Common source stage- 
Source followers- Common gate stage- Cascode stage- Differential pair. Noise- Statistical characteristics 
of noise- Types of noise- Representation of noise in circuits- Noise in single stage amplifiers- Noise in 
differential pairs- Noise Bandwidth. 

 
 

UNIT IV OPERATIONAL AMPLIFIER STABILITY AND FREQUENCY 

 
General Considerations- One and Two Stage Op Amps- Gain Boosting- Comparison- Common mode 
feedback- Input range limitations- Slew rate- Power Supply Rejection- Noise in Op Amps-General 

consideration of stability and frequency compensation- Multipole system- Phase margin-Frequency 

compensation- Compensation of two stage op Amps- Other compensation techniques. 

 

General Considerations- Sampling switches- Switched Capacitor Amplifiers- Switched Capacitor 
Integrator- Switched Capacitor Common mode feedback. Phase Locked  Loops-Simple PLL-Charge 
pump PLLs - Non ideal Effects in PLLs- Delay locked loops- its Applications. 

TOTAL: 45 PERIODS 

OUTCOMES: 

Upon completion of the course, student should be able to: 

 Realize the concepts of Analog MOS devices and current mirror circuits. 

 Design different configuration of Amplifiers and feedback circuits. 

 Analyze the characteristics of frequency response of the amplifier and its noise. 

 Analyze the performance of the stability and frequency compensation techniques of Op-Amp 
Circuits. 

 Construct switched capacitor circuits and PLLs 

 
TEXT BOOK: 

1. Behzad Razavi, ―Design of Analog CMOS Integrated Circuits‖, Tata McGraw Hill, 2001, 33rd 

re-print, 2016. 

COMPENSATION 9 

UNIT II AMPLIFIERS AND FEEDBACK 9 

UNIT V SWITCHED CAPACITOR CIRCUITS AND PLLS 9 
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REFERENCES: 

1. Phillip Allen and Douglas Holmberg ―CMOS Analog Circuit Design‖ Second Edition, Oxford 

University Press, 2004. 

2. Paul R. Gray, Paul J. Hurst, Stephen H. Lewis, Robert G. Meyer, Analysis and Design of Analog 

Integrated Circuits, 5th Edition, Wiley, 2009 

3. Grebene, ―Bipolar and MOS Analog Integrated circuit design‖, John Wiley & sons, Inc., 2003 
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ELECTIVE – II 

SEMESTER VI 

20152E66F WIRELESS NETWORKS L T P C 
3 0 0 3 

OBJECTIVES: 
The student should be made: 

 To understand the concept about Wireless networks, protocol stack and standards 

 To understand and analyse the network layer solutions for Wireless networks 

 To study about fundamentals of 3G Services, its protocols and applications 

 To have in depth knowledge on internetworking of WLAN and WWAN 

 To learn about evolution of 4G Networks, its architecture and applications 

 

Introduction-WLAN technologies: - IEEE802.11: System architecture, protocol architecture, 802.11b, 
802.11a – Hiper LAN: WATM, BRAN, HiperLAN2 – Bluetooth: Architecture, WPAN – IEEE 
802.15.4, Wireless USB, Zigbee, 6LoWPAN, WirelessHART 

 

Introduction - Mobile IP: IP packet delivery, Agent discovery, tunneling and encapsulation, IPV6- 
Network layer in the internet- Mobile IP session initiation protocol - mobile ad-hoc network: Routing: 
Destination Sequence distance vector, IoT: CoAP 

 

Overview of UTMS Terrestrial Radio access network-UMTS Core network Architecture: 3GPP 
Architecture, User equipment, CDMA2000 overview- Radio and Network components, Network 

structure, Radio Network, TD-CDMA, TD – SCDMA.  
 

UNIT IV        INTERNETWORKING BETWEEN WLANS AND WWANS 9 
Internetworking objectives and requirements, Schemes to connect WLANS and 3G Networks, Session 
Mobility, Internetworking Architecture for WLAN and GPRS, System Description, Local Multipoint 
Distribution Service, Multichannel Multipoint Distribution System. 

 

Introduction – 4G vision – 4G features and challenges - Applications of 4G – 4G Technologies: 
Multicarrier Modulation, Smart antenna techniques, IMS Architecture, LTE, Advanced Broadband 
Wireless Access and Services, MVNO. 

TOTAL: 45 PERIODS 
 

OUTCOMES: 

 

Upon completion of the course, the student would be able to: 
 Conversant with the latest 3G/4G networks and its architecture 
 Design and implement wireless network environment for any application using latest wireless 

protocols and standards 
 Ability to select the suitable network depending on the availability and requirement 
 Implement different type of applications for smart phones and mobile devices with latest 

network strategies 

TEXT BOOKS: 
1. Jochen Schiller, ‖Mobile Communications‖, Second Edition, Pearson Education 2012.(Unit 

I,II,III) 

2. Vijay Garg, ―Wireless Communications and networking‖, First Edition, Elsevier 2007. (Unit 

IV,V) 

UNIT I WIRELESS LAN 9 

UNIT II MOBILE NETWORK LAYER 9 

UNIT III 3G OVERVIEW 9 

UNIT V 4G & Beyond 9 
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REFERENCES: 

 
1. Erik Dahlman, Stefan Parkvall, Johan Skold and Per Beming, "3G Evolution HSPA and LTE for 

Mobile Broadband‖, Second Edition, Academic Press, 2008. 

2. Anurag Kumar, D.Manjunath, Joy kuri, ―Wireless Networking‖, First Edition, Elsevier 2011. 

3. Simon Haykin , Michael Moher, David Koilpillai, ―Modern Wireless Communications‖, First 
Edition, Pearson Education 2013 
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ELECTIVE – II 

SEMESTER VI 

20152E66G INTELLECTUAL PROPERTY RIGHTS L T P C 
3 0 0 3 

 

OBJECTIVE: 

 To give an idea about IPR, registration and its enforcement. 
 

Introduction to IPRs, Basic concepts and need for Intellectual Property - Patents, Copyrights, 
Geographical Indications, IPR in India and Abroad – Genesis and Development – the way from WTO to 
WIPO –TRIPS, Nature of Intellectual Property, Industrial Property, technological Research, Inventions 
and Innovations – Important examples of IPR. 

 

Meaning and practical aspects of registration of Copy Rights, Trademarks, Patents, Geographical 
Indications, Trade Secrets and Industrial Design registration in India and Abroad 

 

International Treaties and Conventions on IPRs, TRIPS Agreement, PCT Agreement, Patent Act of India, 
Patent Amendment Act, Design Act, Trademark Act, Geographical Indication Act. 

 

Digital Innovations and Developments as Knowledge Assets – IP Laws, Cyber Law and Digital Content 
Protection – Unfair Competition – Meaning and Relationship between Unfair Competition and IP Laws – 

Case Studies. 
 

Infringement of IPRs, Enforcement Measures, Emerging issues – Case Studies. 

TOTAL: 45 PERIODS 
 

OUTCOME: 

 Ability to manage Intellectual Property portfolio to enhance the value of the firm. 

 

TEXT BOOKS: 

1. V. Scople Vinod, Managing Intellectual Property, Prentice Hall of India pvt Ltd, 2012 
2. S. V. Satakar, ―Intellectual Property Rights and Copy Rights, Ess Ess Publications, New Delhi, 

2002. 

 

REFERENCES: 
1. Deborah E. Bouchoux, ―Intellectual Property: The Law of Trademarks, Copyrights, Patents and 

Trade Secrets‖, Cengage Learning, Third Edition, 2012. 

2. Prabuddha Ganguli,‖Intellectual Property Rights: Unleashing the Knowledge Economy‖, 

McGraw Hill Education, 2011. 
3. Edited by Derek Bosworth and Elizabeth Webster, The Management of Intellectual Property, 

Edward Elgar Publishing Ltd., 2013. 

UNIT I INTRODUCTION 9 

UNIT II REGISTRATION OF IPRs 10 

UNIT III AGREEMENTS AND LEGISLATIONS 10 

UNIT IV DIGITAL PRODUCTS AND LAW 9 

UNIT V ENFORCEMENT OF IPRs 7 
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20152L61 MICROPROCESSORS AND MICROCONTROLLERS LABORATORY 
L T P C 

0 0 4 2 

 

OBJECTIVES: 

 To Introduce ALP concepts, features and Coding methods 

 Write ALP for arithmetic and logical operations in 8086 and 8051 

 Differentiate Serial and Parallel Interface 

 Interface different I/Os with Microprocessors 

 Be familiar with MASM 

 

LIST OF EXPERIMENTS: 
 

8086 Programs using kits and MASM 

1. Basic arithmetic and Logical operations 

2. Move a data block without overlap 

3. Code conversion, decimal arithmetic and Matrix operations. 
4. Floating point operations, string manipulations, sorting and searching 

5. Password checking, Print RAM size and system date 

6. Counters and Time Delay 
 

Peripherals and Interfacing Experiments 

1. Traffic light controller 

2. Stepper motor control 
3. Digital clock 

4. Key board and Display 

5. Printer status 

6. Serial interface and Parallel interface 
7. A/D and D/A interface and Waveform Generation 

 

8051 Experiments using kits and MASM 

1. Basic arithmetic and Logical operations 
2. Square and Cube program, Find 2‘s complement of a number 
3. Unpacked BCD to ASCII 

 

TOTAL: 60 PERIODS 

 

OUTCOMES: 

At the end of the course, the student should be able to: 

 Write ALP Programmes for fixed and Floating Point and Arithmetic operations 

 Interface different I/Os with processor 

 Generate waveforms using Microprocessors 

 Execute Programs in 8051 

 Explain the difference between simulator and Emulator 
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20152L62 VLSI DESIGN LABORATORY L T P C 

0 0 4 2 

OBJECTIVES: 

The student should be made: 

 To learn Hardware Descriptive Language(Verilog/VHDL) 

 To learn the fundamental principles of VLSI circuit design in digital and analog domain 

 To familiarize fusing of logical modules on FPGAs 

 To provide hands on design experience with professional design (EDA) platforms 

 
LIST OF EXPERIMENTS: 

1. Design an Adder (Min 8 Bit) using HDL. Simulate it using Xilinx/Altera Software and 

implement by Xilinx/Altera FPGA 
2. Design a Multiplier (4 Bit Min) using HDL. Simulate it using Xilinx/Altera Software and 

implement by Xilinx/Altera FPGA 

3. Design an ALU using HDL. Simulate it using Xilinx/Altera Software and implement by 

Xilinx/Altera FPGA 
4. Design a Universal Shift Register using HDL. Simulate it using Xilinx/Altera Software and 

implement by Xilinx/Altera FPGA 

5. Design Finite State Machine (Moore/Mealy) using HDL. Simulate it using Xilinx/Altera 
Software and implement by Xilinx/Altera FPGA 

6. Design Memories using HDL. Simulate it using Xilinx/Altera Software and implement by 

Xilinx/Altera FPGA 
 

Compare pre synthesis and post synthesis simulation for experiments 1 to 6. 
 

7. Design and simulate a CMOS inverter using digital flow 
8. Design and simulate a CMOS Basic Gates & Flip-Flops 

9. Design and simulate a 4-bit synchronous counter using a Flip-Flops 
 

Manual/Automatic Layout Generation and Post Layout Extraction for experiments 7 to 9 

Analyze the power, area and timing for experiments 7 to 9 by performing Pre Layout and Post 
Layout Simulations. 

 

10. Design and Simulate a CMOS Inverting Amplifier. 
11. Design and Simulate basic Common Source, Common Gate and Common Drain Amplifiers. 

 

Analyze the input impedance, output impedance, gain and bandwidth for experiments 10 and 11 
by performing Schematic Simulations. 

Design and simulate simple 5 transistor differential amplifier. Analyze Gain, Bandwidth and 
CMRR by performing Schematic Simulations. 

TOTAL :60 PERIODS 

OUTCOMES: 

At the end of the course, the student should be able to: 

 Write HDL code for basic as well as advanced digital integrated circuit 

 Import the logic modules into FPGA Boards 

 Synthesize Place and Route the digital IPs 

 Design, Simulate and Extract the layouts of Digital & Analog IC Blocks using EDA tools 

Part I: Digital System Design using HDL & FPGA (24 Periods) 

Part-II Digital Circuit Design (24 Periods) 

Part-III Analog Circuit Design (12 Periods) 
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20152L63 PROFESSIONAL COMMUNICATION L T P C 

0 0 2 1 

 

OBJECTIVES: 

The course aims to: 

 Enhance the Employability and Career Skills of students 

 Orient the students towards grooming as a professional 

 Make them Employable Graduates 

 Develop their confidence and help them attend interviews successfully. 
 

UNIT I 
Introduction to Soft Skills-- Hard skills & soft skills - employability and career Skills—Grooming as a 
professional with values—Time Management—General awareness of Current Affairs 

 

UNIT II 
Self-Introduction-organizing the material - Introducing oneself to the audience – introducing the topic – 
answering questions – individual presentation practice–– presenting the visuals effectively – 5 minute 
presentations 

 

UNIT III 
Introduction to Group Discussion— Participating in group discussions – understanding group dynamics - 
brainstorming the topic -– questioning and clarifying –GD strategies- activities to improve GD skills 

 

UNIT IV 
Interview etiquette – dress code – body language – attending job interviews– telephone/skype interview - 
one to one interview &panel interview – FAQs related to job interviews 

 

UNIT V 
Recognizing differences between groups and teams- managing time-managing stress- networking 
professionally- respecting social protocols-understanding career management-developing a long-term 
career plan-making career changes 

TOTAL : 30 PERIODS 
 

OUTCOMES: 

At the end of the course Learners will be able to: 

 Make effective presentations 

 Participate confidently in Group Discussions. 

 Attend job interviews and be successful in them. 

 Develop adequate Soft Skills required for the workplace 

 

Recommended Software 

1. Globearena 

2. Win English 

 

REFERENCES: 

1. Butterfield, Jeff Soft Skills for Everyone. Cengage Learning: New Delhi, 2015 
2. E. Suresh Kumar et al. Communication for Professional Success. Orient Blackswan: 

Hyderabad, 2015 

3. Interact English Lab Manual for Undergraduate Students,. OrientBalckSwan: Hyderabad, 2016. 
4. Raman, Meenakshi and Sangeeta Sharma. Professional Communication. Oxford University 

Press: Oxford, 2014 
5. S. Hariharanetal. Soft Skills. MJP Publishers: Chennai, 2010. 
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UNIT I INTRODUCTION TO MICROWAVE SYSTEMS AND ANTENNAS 9 
Microwave frequency bands, Physical concept of radiation, Near- and far-field regions, Fields and Power 
Radiated by an Antenna, Antenna Pattern Characteristics, Antenna Gain and Efficiency, Aperture 
Efficiency and Effective Area, Antenna Noise Temperature and G/T, Impedance matching, Friis 
transmission equation, Link budget and link margin, Noise Characterization of a microwave receiver. 

UNIT II RADIATION MECHANISMS AND DESIGN ASPECTS 9 
Radiation Mechanisms of Linear Wire and Loop antennas, Aperture antennas, Reflector antennas, 
Microstrip antennas and Frequency independent antennas, Design considerations and applications. 

 

20152C71 ANTENNAS AND MICROWAVE ENGINEERING  
L T P C 

3 0 0 3 
 

OBJECTIVES: 

 To enable the student to understand the basic principles in antenna and microwave system design 

 To enhance the student knowledge in the area of various antenna designs. 

 To enhance the student knowledge in the area of microwave components and antenna for 
practical applications. 

 

 

 

Two-element array, Array factor, Pattern multiplication, Uniformly spaced arrays with uniform and non- 
uniform excitation amplitudes, Smart antennas. 

UNIT IV        PASSIVE AND ACTIVE MICROWAVE DEVICES 9 

Microwave Passive components: Directional Coupler, Power Divider, Magic Tee, attenuator, resonator, 

Principles of Microwave Semiconductor Devices: Gunn Diodes, IMPATT diodes, Schottky Barrier 

diodes, PIN diodes, Microwave tubes: Klystron, TWT, Magnetron. 

 

Impedance transformation, Impedance Matching, Microwave Filter Design, RF and Microwave 
Amplifier Design, Microwave Power amplifier Design, Low Noise Amplifier Design, Microwave Mixer 
Design, Microwave Oscillator Design 

 

TOTAL: 45 PERIODS 

 

OUTCOMES: 

The student should be able to: 

 Apply the basic principles and evaluate antenna parameters and link power budgets 

 Design and assess the performance of various antennas 

 Design a microwave system given the application specifications 

 

TEXTBOOKS: 

1. John D Krauss, Ronald J Marhefka and Ahmad S. Khan, "Antennas and Wave Propagation: 
Fourth Edition, Tata McGraw-Hill, 2006. (UNIT I, II, III) 

2. David M. Pozar, "Microwave Engineering", Fourth Edition, Wiley India, 2012.(UNIT I,IV,V) 

 

REFERENCES: 

1. Constantine A.Balanis, ―Antenna Theory Analysis and Design‖, Third edition, John Wiley India 

Pvt Ltd., 2005. 

2. R.E.Collin, "Foundations for Microwave Engineering", Second Edition, IEEE Press, 2001. 

UNIT III ANTENNA ARRAYS AND APPLICATIONS 9 

UNIT V MICROWAVE DESIGN PRINCIPLES 9 
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20152C72 OPTICAL COMMUNICATION L T P C 

3 0 0 3 

 

OBJECTIVES: 

 To study about the various optical fiber modes, configuration and transmission characteristics of 
optical fibers 

 To learn about the various optical sources, detectors and transmission techniques 

 To explore various idea about optical fiber measurements and various coupling techniques 

 To enrich the knowledge about optical communication systems and networks 

 

Introduction-general optical fiber communication system- basic optical laws and definitions-optical 
modes and configurations -mode analysis for optical propagation through fibers-modes in planar wave 
guide-modes in cylindrical optical fiber-transverse electric and transverse magnetic modes- fiber 
materials-fiber fabrication techniques-fiber optic cables-classification of optical fiber-single mode fiber- 
graded index fiber. 

 

UNIT II TRANSMISSION CHARACTERISTIC OF OPTICAL FIBER 9 
Attenuation-absorption --scattering losses-bending losses-core and cladding losses-signal dispersion – 
inter symbol interference and bandwidth-intra model dispersion-material dispersion- waveguide 
dispersion-polarization mode dispersion-intermodal dispersion-dispersion optimization of single mode 
fiber-characteristics of single mode fiber-R-I Profile-cutoff wave length-dispersion calculation-mode 
field diameter. 

 

Sources: Intrinsic and extrinsic material-direct and indirect band gaps-LED-LED structures-surface 
emitting LED-Edge emitting LED-quantum efficiency and LED power-light source materials-modulation 
of LED-LASER diodes-modes and threshold conditions-Rate equations-external quantum efficiency- 
resonant frequencies-structures and radiation patterns-single mode laser-external modulation-temperature 
effort. 

Detectors: PIN photo detector-Avalanche photo diodes-Photo detector noise-noise sources-SNR-detector 
response time-Avalanche multiplication noise-temperature effects-comparisons of photo detectors. 

 

UNIT IV OPTICAL RECEIVER, MEASUREMENTS AND COUPLING 9 
Fundamental receiver operation-preamplifiers-digital signal transmission-error sources-Front end 
amplifiers-digital receiver performance-probability of error-receiver sensitivity-quantum limit. Optical 
power measurement-attenuation measurement-dispersion measurement- Fiber Numerical Aperture 
Measurements- Fiber cut- off Wave length Measurements- Fiber diameter measurements-Source to Fiber 
Power Launching-Lensing Schemes for Coupling Management-Fiber to Fiber Joints-LED Coupling to 
Single Mode Fibers-Fiber Splicing-Optical Fiber connectors. 

 

UNIT V OPTICAL COMMUNICATION SYSTEMS AND NETWORKS 9 
System design consideration Point – to –Point link design –Link power budget –rise time budget, WDM 
–Passive DWDM Components-Elements of optical networks-SONET/SDH-Optical Interfaces- 
SONET/SDH Rings and Networks-High speed light wave Links-OADM configuration-Optical 
ETHERNET-Soliton. 

TOTAL: 45 PERIODS 

 

OUTCOMES: 

At the end of the course, the student should be able to: 

 Realize basic elements in optical fibers, different modes and configurations. 

 Analyze the transmission characteristics associated with dispersion and polarization 
techniques. 

UNIT I INTRODUCTION TO OPTICAL FIBERS 9 

UNIT III OPTICAL SOURCES AND DETECTORS 9 
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 Design optical sources and detectors with their use in optical communication 
system. 

 Construct fiber optic receiver systems, measurements and coupling techniques. 

 Design optical communication systems and its networks. 

 

TEXT BOOKS: 

1. P Chakrabarti, "Optical Fiber Communication‖, McGraw Hill Education (India) Private Limited, 

2016 (UNIT I, II, III) 
2. Gerd Keiser,"Optical Fiber Communication‖, McGraw Hill Education (India) Private Limited. 

Fifth Edition, Reprint 2013. (UNIT I, IV, V) 

 
REFERENCES: 

1. John M.Senior, ―Optical fiber communication‖, Pearson Education, Second Edition.2007. 

2. Rajiv Ramaswami, ―Optical Networks ― , Second Edition, Elsevier , 2004. 
3. J.Gower, ―Optical Communication System‖, Prentice Hall of India, 2001. 
4. Govind P. Agrawal, ―Fiber-optic communication systems‖, third edition, John Wiley & Sons, 

2004. 
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SEMESTER VII 

20152C73 EMBEDDED AND REAL TIME SYSTEMS L T P C 

3 0 0 3 

 

OBJECTIVES: 

The student should be made to: 

 Understand the concepts of embedded system design and analysis 

 Learn the architecture and programming of ARM processor 

 Be exposed to the basic concepts of embedded programming 

 Learn the real time operating systems 
 

Complex systems and micro processors– Embedded system design process –Design example: Model 
train controller- Design methodologies- Design flows - Requirement Analysis – Specifications-System 

analysis and architecture design – Quality Assurance techniques - Designing with computing platforms – 

consumer electronics architecture – platform-level performance analysis. 
 

ARM Architecture Versions – ARM Architecture – Instruction Set – Stacks and Subroutines – 
Features of the LPC 214X Family – Peripherals – The Timer Unit – Pulse Width Modulation Unit – 

UART – Block Diagram of ARM9 and ARM Cortex M3 MCU.  
 

Components for embedded programs- Models of programs- Assembly, linking and loading – compilation 
techniques- Program level performance analysis – Software performance optimization – Program level 

energy and power analysis and optimization – Analysis and optimization of program size- Program 

validation and testing. 
 

Structure of a Real Time System –– Estimating program run times – Task Assignment and Scheduling – 
Fault Tolerance Techniques – Reliability, Evaluation – Clock Synchronisation. 

 

Introduction – Multiple tasks and multiple processes – Multirate systems- Preemptive real time operating 
systems- Priority based scheduling- Interprocess communication mechanisms – Evaluating operating 
system performance- power optimization strategies for processes – Example Real time operating systems- 
POSIX-Windows CE. - Distributed embedded systems – MPSoCs and shared memory multiprocessors. – 
Design Example - Audio player, Engine control unit – Video accelerator. 

TOTAL: 45 PERIODS 

 

OUTCOMES: 

At the end of the course, the student should be able to: 

 Describe the architecture and programming of ARM processor 

 Outline the concepts of embedded systems 

 Explain the basic concepts of real time operating system design 

 Model real-time applications using embedded-system concepts 

 

TEXT BOOKS: 
1. Marilyn Wolf, ―Computers as Components - Principles of Embedded Computing System 
2. Design‖, Third Edition ―Morgan Kaufmann Publisher (An imprint from Elsevier), 2012. 

(UNIT I, II, III, V) 
3. Jane W.S.Liu,‖ Real Time Systems‖, Pearson Education, Third Indian Reprint, 2003. 

(UNIT IV) 

UNIT I INTRODUCTION TO EMBEDDEDSYSTEM DESIGN 9 

UNIT II ARM PROCESSOR AND PERIPHERALS 9 

UNIT III EMBEDDED PROGRAMMING 9 

UNIT IV REAL TIME SYSTEMS 9 

UNIT V PROCESSES AND OPERATING SYSTEMS 9 
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REFERENCES: 

1. Lyla B.Das, ―Embedded Systems : An Integrated Approach‖ Pearson Education, 2013. 

2. Jonathan W.Valvano, ―Embedded Microcomputer Systems Real Time Interfacing‖, Third 

Edition Cengage Learning, 2012. 

3. David. E. Simon, ―An Embedded Software Primer‖, 1st Edition, Fifth Impression, Addison 
Wesley Professional, 2007. 

4. Raymond J.A. Buhr, Donald L.Bailey, ―An Introduction to Real-Time Systems- From Design 
to Networking with C/C++‖, Prentice Hall, 1999. 

5. C.M. Krishna, Kang G. Shin, ―Real-Time Systems‖, International Editions, Mc Graw Hill 1997 

6. K.V.K.K.Prasad, ―Embedded Real-Time Systems: Concepts, Design & Programming‖, 

Dream Tech Press, 2005. 

7. Sriram V Iyer, Pankaj Gupta, ―Embedded Real Time Systems Programming‖, Tata Mc Graw 
Hill, 2004. 
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LIST OF OPEN ELECTIVES 

OPEN ELECTIVE – II (SEMESTER VII) 

 

 

 

OPEN ELECTIVE – II 

SEMESTER VII 
 

20150OE74A INTRODUCTION TO C PROGRAMMING L T P C 

3 0 0 3 

OBJECTIVES: 

 To develop C Programs using basic programming constructs 

 To develop C programs using arrays and strings 

 To develop applications in C using functions and structures 
 

Structure of C program –Basics: Data Types –Constants –Variables -Keywords –Operators: 
Precedence and Associativity -Expressions -Input/Output statements, Assignment statements – 
Decision-making statements -Switch statement -Looping statements –Pre-processor directives - 

Compilation process –Exercise Programs: Check whether the required amount can be withdrawn based 

on the available amount –Menu-driven program to find the area of different shapes –Find the sum of 
even numbers 

 

Introduction to Arrays –One dimensional arrays: Declaration –Initialization -Accessing elements – 
Operations: Traversal, Insertion, Deletion, Searching -Two dimensional arrays: Declaration – 

Initialization -Accessing elements –Operations: Read –Print –Sum –Transpose –Exercise Programs: 

Print the number of positive and negativevalues present in the array –Sort the numbers using bubble 
sort -Find whether the given is matrix is diagonal or not. 

 

Introduction to Strings -Reading and writing a string -String operations (without using built-in string 
functions): Length –Compare –Concatenate –Copy –Reverse –Substring –Insertion –Indexing – 

Deletion –Replacement –Array of strings –Introduction to Pointers –Pointer operators –Pointer 

arithmetic -Exercise programs: To find the frequency of a character in a string -To find the number of 
vowels, consonants and white spaces in a given text –Sorting the names. 

 

Introduction to Functions –Types: User-defined and built-in functions -Function prototype -Function 
definition -Function call -Parameter passing: Pass by value -Pass by reference -Built-in functions 

(string functions) –Recursive functions –Exercise programs: Calculate the total amount of power 

consumed by „n‟ devices (passing an array to a function) –Menu-driven program to count the numbers 
which are divisible by 3, 5 and by both (passing an array to a function) –Replace the punctuations from 

a given sentence by the space character (passing an array to a function) 
 

Introduction to structures –Declaration –Initialization –Accessing the members –Nested Structures – 
Array of Structures –Structures and functions –Passing an entire structure –Exercise programs: 
Compute the age of a person using structure and functions (passing a structure to a function) –Compute 

the number of days an employee came late to the office by considering his arrival time for 30 days 

(Use array of structures and functions) 

TOTAL: 45 PERIODS 

OUTCOMES: 

Upon completion of this course, the students will be able to: 

 Develop simple applications using basic constructs 

 Develop applications using arrays and strings 

 Develop applications using functions and structures 
 

TEXT BOOK: 

1. Reema Thareja, “Programming in C”, Oxford University Press, Second Edition, 2016. 

UNIT I INTRODUCTION 9 

UNIT II ARRAYS 9 

UNIT III STRINGS 9 

UNIT IV FUNCTIONS 9 

UNIT V STRUCTURES 9 
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REFERENCES: 
1. Kernighan, B.W and Ritchie,D.M, “The C Programming language”, Second Edition, Pearson 

Education, 2006. 

2. Paul Deitel and Harvey Deitel, “C How to Program”, Seventh edition, Pearson Publication. 
3. Juneja, B. L and Anita Seth, “Programming in C”, CENGAGE Learning India pvt. Ltd., 2011. 

4. Pradip Dey, Manas Ghosh, “Fundamentals of Computing and Programming  in C”, First 
Edition, Oxford University Press, 2009. 
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UNIT I ALGORITHM ANALYSIS, LIST ADT 11 

Algorithms: Notation -analysis –running time calculations. Abstract Data Types (ADTs): List ADT – 

array-based implementation –linked list implementation –singly linked lists-applications of lists: 
Polynomial Manipulation. Implementation of List ADT using an array and using a linked list in C. 

OPEN ELECTIVE – II 

SEMESTER VII 

 

20150OE74B DATA STRUCTURES AND ALGORITHMS L T P C 

3 0 0 3 

OBJECTIVES: 

 To understand the various algorithm design and analysis techniques. 

 To learn linear data structures –lists, stacks, and queues. 

 To learn different sorting and searching algorithms. 

 To understand Tree and Graph data structures. 
 

 

Stack ADT -Applications -Evaluating arithmetic expressions-Conversion of Infix to Postfix-Recursion. 
Queue ADT –Priority Queue -applications of queues. Implementation of Stack ADT and palindrome 

checking using C. Implementation of Queue operations using arrays in C. 
 

UNIT III          SEARCHING AND SORTING ALGORITHMS 10 

Divide and conquer methodology -Searching: Linear Search -Binary Search. Sorting: Insertion sort – 

Merge sort –Quick sort –Heap sort. Analysis of searching and sorting techniques. Implementation of 

linear search, binary search, insertion sort, merge sort and quick sort algorithms in C. 

 
Tree ADT –tree traversals -Binary Tree ADT –expression trees –binary search tree ADT –applications 
of trees.Heap –applications of heap. Implementation of Binary search tree and its operations, tree 

traversal methods, finding height of the tree using C. Implementation of heap and heap sorting using 

arrays in C. 
 

Definition – Representation of Graph –Breadth-first traversal -Depth-first traversal –Dynamic 
programming Technique –Warshall‟s and Floyd‟s algorithm –Greedy method -Dijkstra‟s algorithm – 
applications of graphs. Implementation of graph, graph traversal methods, finding shortest path using 

Dijkstra‟s algorithm in C. 

TOTAL: 45 PERIODS 
 

OUTCOMES: 

At the end of this course, the students should be able to: 

 Implement linear data structures and solve problems using them. 

 Implement and apply trees and graphs to solve problems. 

 Implement the various searching and sorting algorithms. 

 

TEXT BOOKS: 

1. Mark Allen Weiss,  “Data Structures and Algorithm Analysis in C”, 2nd Edition,  Pearson 

Education,1997. 

2. Brian W.Kernighan and Dennis M. Ritchie, “The C Programming Language”, 2nd Edition, 
Pearson Education, 1988. 

 

REFERENCES: 

1. Aho, Hopcroft and Ullman, “Data Structures and Algorithms”, Pearson Education,1983. 
2. S.Sridhar, “Design and Analysis of Algorithms”, First Edition, Oxford University Press. 2014. 

3. Byron Gottfried,Jitender Chhabra, “Programming with C” (Schaum's Outlines Series), 
Mcgraw Hill Higher Ed., III Edition, 2010. 

4. Yashvant Kanetkar, “Data Structures Through C”, BPB publications, II edition, 2003 

UNIT IV TREES 9 

UNIT II S TACKS AND QUEUES 7 

UNIT V GRAPHS 8 
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OPEN ELECTIVE – II 

SEMESTER VII 

 

20153OE74A BASIC CIRCUIT THEORY L T P C 

3 0 0 3 

OBJECTIVES: 

 To introduce electric circuits and its analysis. 

 To impart knowledge on solving circuit equations using network theorems. 

 To introduce the phenomenon of resonance in coupled circuits. 

 To introduce Phasor diagrams and analysis ofthree phase circuits. 
 

Resistive elements -Ohm’s Law Resistors in series and parallel circuits –Kirchoffs laws –Mesh current 
and node voltage -methods of analysis. 

 

UNIT II NETWORK REDUCTION AND THEOREMS FOR DC CIRCUITS 9 

Network reduction: voltage and current division, source transformation –star delta conversion. 

Thevenins and Norton Theorems –Superposition Theorem –Maximum power transfer theorem – 
Reciprocity Theorem –Millman's theorem. 

 

Introduction to AC circuits , inductance reactance, capacitive reactance, Phasor diagrams, real power, 
reactive power, apparent power, power factor, R-L R-C , RLC networks, Network reduction: voltage 
and current division, source transformation –mesh and node analysis, Thevenins and Norton Theorems 

–Superposition Theorem –Maximum power transfer theorem –Reciprocity Theorem –Millman's 
theorem. 

 
A.C. circuits –Average and RMS value -Phasor Diagram –Power, Power Factor and Energy.-Analysis 
of three phase 3-wire and 4-wire circuits with star and delta connected loads, balanced & un balanced – 

phasor diagram of voltages and currents –power measurement in three phase circuits. 
 

UNIT V RESONANCE AND COUPLED CIRCUITS 9 

Series and parallel resonance –their frequency response –Quality factor and Bandwidth -Self and 

mutual inductance –Coefficient of coupling –Tuned circuits –Single tuned circuits. 

TOTAL: 45 PERIODS 
OUTCOMES: 

 Ability to introduce electric circuits and its analysis. 

 Ability to impart knowledge on solving circuit equations using network theorems. 

 Ability to introduce the phenomenon of resonance in coupled circuits. 

 Ability to introduce Phasor diagrams and analysis of three phase circuits. 

 

TEXT BOOKS: 

1. William H. Hayt Jr, Jack E. Kemmerly and Steven M. Durbin, “Engineering Circuits 

Analysis”, McGraw Hill publishers, edition, New Delhi, 2013. 

2. Charles K. Alexander, Mathew N.O. Sadiku, “Fundamentals of Electric Circuits”, Second 
Edition, McGraw Hill, 2013. 

3. Allan H. Robbins, Wilhelm C. Miller, “Circuit Analysis Theory and Practice”, Cengage 

Learning India, 2013. 

 

REFERENCES: 

1. Chakrabarti A, “Circuits Theory (Analysis and synthesis), Dhanpath Rai & Sons, New Delhi, 

1999. 

2. Jegatheesan, R., “Analysis of Electric Circuits,” McGraw Hill, 2015. 
3. Joseph A. Edminister, Mahmood Nahri, “Electric circuits”, Schaum’s series, McGraw-Hill, 

New Delhi, 2010. 

4. M E Van Valkenburg, “Network Analysis”,Prentice-Hall of India Pvt Ltd, New Delhi, 2015. 

5. Mahadevan, K., Chitra, C., “Electric Circuits Analysis,” Prentice-Hall of India Pvt Ltd., New 
Delhi, 2015. 

UNIT IV THREE PHASECIRCUITS 9 

UNIT I BASIC CIRCUITS ANALYSIS 9 

UNIT III AC CIRCUITS 9 
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6. Richard C. Dorf and James A. Svoboda, “Introduction to Electric Circuits”, 7th Edition, John 

Wiley & Sons, Inc. 2015. 

7. Sudhakar A and Shyam Mohan SP, “Circuits and Network Analysis and Synthesis”, McGraw 

Hill, 2015. 
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UNIT I INTRODUCTION 9 

Environmental aspects of electric energy conversion: impacts of renewable energy generation on 

environment (cost-GHG Emission) -Qualitative study of different renewable energy resources: Solar, 

wind, ocean, Biomass, Fuel cell, Hydrogen energy systems and hybrid renewable energy systems. 

 

20153OE74A INTRODUCTION TO RENEWABLE ENERGY SYSTEMS 

 
 

OBJECTIVES: 

To Provide knowledge 

 About the stand alone and grid connected renewable energy systems. 

 Design of power converters for renewable energy applications. 

 Wind electrical generators and solar energy systems. 

 Power converters used for renewable energy systems. 

 
L T P C 

3 0 0 3 

 

 
 

UNIT II ELECTRICAL MACHINES FOR RENEWABLEENERGY CONVERSION 9 

Reference theory fundamentals-principle of operation and analysis: IG and PMSG. 
 

Solar: Block diagram of solar photo voltaic system -Principle of operation: line commutated converters 
(inversion-mode) -Boost and buck-boost converters-selection of inverter, battery sizing, array sizing 

Wind: Three phase AC voltage controllers 
 

UNIT IV ANALYSIS OF WIND AND PV SYSTEMS 9 

Stand alone operation of fixed and variability speed wind energy conversion systems and solar system- 
Grid connection Issues -Grid integrated PMSG, SCIG Based WECS, grid Integrated solar system. 

 

UNIT V HYBRID RENEWABLEENERGY SYSTEMS 9 

Need for Hybrid Systems-Range and type of Hybrid systems-Case studies of Wind-PV Maximum 

Power Point Tracking (MPPT). 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to understand and analyze power system operation, stability, control and protection. 

 Ability to handle the engineering aspects of electrical energy generation and utilization. 

 Ability to understand the stand alone and grid connected renewable energy systems. 

 Ability to design of power converters for renewable energy applications. 

 Ability to acquire knowledge on wind electrical generators and solar energy systems. 

 Ability to design power converters used for hybrid renewable energy systems. 

 

TEXT BOOK: 
1. S. N. Bhadra, D.Kastha, S.Banerjee, “Wind Electrical Systems”, Oxford University 

Press,2005. 

2. B.H.Khan Non-conventional Energy sources Tata McGraw-hill Publishing Company,New 

Delhi,2009. 

 

REFERENCES: 

1. Rashid .M. H “power electronics Hand book”, Academic press, 2001. 

2. Ion Boldea, “Variability speed generators”, Taylor & Francis group, 2006. 

3. Rai. G.D, “Non conventional energy sources”, Khanna publishes, 1993. 
4. Gray, L. Johnson, “Wind energy system”, prentice hall linc, 1995. 
5. Andrzej M. Trzynnadlowski, „Introduction to Modern Power Electronics‟, Second edition, 

Wiley India Pvt. Ltd, 2012. 

UNIT III POWER CONVERTERS 9 

254



OPEN ELECTIVE – II 

SEMESTER VII 

SKILL DEVELOPMENT EMPLOYABILITY ENTREPRENUEURSHIP 

 

 

 

20154OE74A INDUSTRIAL SAFETY L T P C 

3 0 0 3 

 

OBJECTIVES : 

To impart knowledge on safety engineering fundamentals and safety management practices. 
 

Evolution of modern safety concepts –Fire prevention –Mechanical hazards –Boilers, Pressure vessels, 
Electrical Exposure. 

 

Chemical exposure –Toxic materials –Ionizing Radiation and Non-ionizing Radiation - 
IndustrialHygiene –Industrial Toxicology. 

 

Industrial Health Hazards –Environmental Control –Industrial Noise -Noise measuring instruments, 
Control of Noise, Vibration, -Personal Protection. 

 

System Safety Analysis –Techniques –Fault Tree Analysis (FTA), Failure Modes and Effects 
Analysis(FMEA), HAZOP analysis and Risk Assessment. 

 

Explosions –Disaster management –catastrophe control, hazard control ,Safety education and training - 
Factories Act, Safety regulations Product safety –case studies. 

 

TOTAL : 45 PERIODS 

 

OUTCOMES: 

 Students must be able to identify and prevent chemical, environmental mechanical, fire hazard 

through analysis and apply proper safety techniques on safety engineering and management. 

 

TEXT BOOK: 

1. John V.Grimaldi, “Safety Management”, AITB S Publishers, 2003. 
 

REFERENCES: 

1. Safety Manual, “EDEL Engineering Consultancy”, 2000. 
2. David L.Goetsch, “Occupational Safety and Health for Technologists”, 5th Edition, Engineers 

and Managers, Pearson Education Ltd., 2005. 

UNIT I INTRODUCTION 9 

UNIT II CHEMICAL HAZARDS 9 

UNIT III ENVIRONMENTAL CONTROL 9 

UNIT IV HAZARD ANALYSIS 9 

UNIT V SAFETY REGULATIONS 9 
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OBJECTIVE: 
To understand the various destructive and non destructive testing methods of materials and its 
industrial applications. 

 

Overview of materials, Classification of material testing, Purpose of testing, Selection of material, 
Development of testing, Testing organizations and its committee, Testing standards, Result Analysis, 
Advantages of testing. 

 

Introduction to mechanical testing, Hardness test (Vickers, Brinell, Rockwell), Tensile test, Impact test 
(Izod, Charpy) -Principles, Techniques, Methods, Advantages and Limitations, Applications. Bend 

test, Shear test, Creep and Fatigue test -Principles, Techniques, Methods, Advantages and Limitations, 
Applications. 

 

Visual inspection, Liquid penetrant test, Magnetic particle test, Thermography test –Principles, 
Techniques, Advantages and Limitations, Applications. Radiographic test, Eddy current test, 

Ultrasonic test, Acoustic emission-Principles, Techniques, Methods, Advantages and Limitations, 
Applications. 

 

UNIT IV MATERIAL CHARACTERIZATION TESTING 9 

Macroscopic and Microscopic observations, Optical and Electron microscopy (SEM and TEM) - 

Principles, Types, Advantages and Limitations,Applications. Diffraction techniques, Spectroscopic 

Techniques, Electrical and Magnetic Techniques-Principles, Types, Advantages and Limitations, 

Applications. 
 

Thermal Testing: Differential scanning calorimetry, Differential thermal analysis. Thermo-mechanical 
and Dynamic mechanical analysis: Principles, Advantages, Applications. Chemical Testing: X-Ray 

Fluorescence, Elemental Analysis by Inductively Coupled Plasma-Optical Emission Spectroscopy and 

Plasma-Mass Spectrometry. 

TOTAL: 45 PERIODS 

 

OUTCOMES: 

 Identify suitable testing technique to inspect industrial component. 

 Ability to use the different technique and know its applications and limitations. 

 

TEXT BOOKS: 

1. Baldev Raj, T.Jayakumar, M.Thavasimuthu “Practical Non-Destructive Testing”, Narosa 

Publishing House, 2009. 

2. Cullity, B. D., “Elements of X-ray diffraction”, 3rdEdition, Addison-Wesley Company Inc., 
New York, 2000. 

3. P. Field Foster, “The Mechanical Testing of Metals and Alloys” 7thEdition, Cousens Press, 

2007. 

 

REFERENCES: 

1. Metals Handbook: Mechanical testing, (Volume 8) ASM Handbook Committee, 9thEdition, 
American Society for Metals, 1978. 

2. ASM Metals Handbook, “Non-Destructive Evaluation and Quality Control”, American 

Societyof Metals, Metals Park, Ohio, USA. 

3. BrandonD.G., “Modern Techniques in Metallography”, Von Nostrand Inc. NJ, USA, 1986. 

UNIT I INTRODUCTION TO MATERIALS TESTING 9 

UNIT II MECHANICAL TESTING 9 

UNIT III NON DESTRUCTIVE TESTING 9 

UNIT V OTHER TESTING 9 
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20155OE74A GREEN BUILDING DESIGN L T P C 

3 0 0 3 

SKILL DEVELOPMENT EMPLOYABILITY ENTREPRENUEURSHIP 

 

 

 

 
Energy use, carbon emissions, water use, waste disposal; Building materials: sources, methods of 
production and environmental Implications. Embodied Energy in Building Materials: Transportation 

Energy for Building Materials; Maintenance Energy for Buildings. 
 

UNIT II IMPLICATIONS OF BUILDING TECHNOLOGIES EMBODIED ENERGY 

 
Framed Construction, Masonry Construction. Resources for Building Materials, Alternative concepts. 
Recycling of Industrial and Buildings Wastes. Biomass Resources for buildings. 

 

Thermal Comfort in Buildings-Issues; Heat Transfer Characteristic of Building Materials and Building 
Techniques. Incidence of Solar Heat on Buildings-Implications of Geographical Locations. 

 

UNIT IV UTILITY OF SOLAR ENERGY IN BUILDINGS 9 
Utility of Solar energy in buildings concepts of Solar Passive Cooling and Heating of Buildings. Low 
Energy Cooling. Case studies of Solar Passive Cooled and Heated Buildings. 

 

UNIT V GREEN COMPOSITES FOR BUILDINGS 9 

Concepts of Green Composites. Water Utilisation in Buildings, Low Energy Approaches to Water 

Management. Management of Solid Wastes. Management of Sullage Water and Sewage. Urban 

Environment and Green Buildings. Green Cover and Built Environment. 
 

TOTAL: 45 PERIODS 

 

TEXT BOOKS: 
 

1. K.S.Jagadish, B. U. Venkataramareddy and K. S. Nanjundarao. Alternative Building Materials 

and Technologies. New Age International, 2007. 

2. Low Energy Cooling For Sustainable Buildings. John Wiley and Sons Ltd, 2009. 
3. Sustainable Building Design Manual. Vol 1 and 2, Teri, New Delhi, 2004. 

 

REFERENCES: 
 

1. Osman Attmann Green Architecture Advanced Technologies and Materials. McGraw Hill, 

2010. 

2. Jerry Yudelson Green building Through Integrated Design. McGraw Hill, 2009. 
3. Fundamentals of Integrated Design for Sustainable Building By Marian Keeler, Bill Burke. 

OF BUILDINGS 9 

UNIT I ENVIRONMENTAL IMPLICATIONS OF BUILDINGS 9 

UNIT III COMFORTS IN BUILDING 9 
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20155OE74B WASTE WATER TREATMENT L T P C 
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SKILL DEVELOPMENT EMPLOYABILITY ENTREPRENUEURSHIP 

 

 

OBJECTIVES: 

 To make the student conversant with the water treatment methods including adsorption and 

oxidation process. 

 To provide basic under standings about the requirements of water, its preliminary treatment. 
 

Water Quality-physical-chemical and biological parameters of water-water quality requirement -potable 
water standards -wastewater effluent standards -water quality indices. Water purification systems in 

natural systems-physical processes-chemical processes and biological processes-primary, secondary and 

tertiary treatment-Unit operations-unit processes. Mixing, clarification -sedimentation; Types; aeration 
and gas transfer –coagulation and flocculation, coagulation processes -stability of colloids - 

destabilization of colloids-transport of colloidal particles, clariflocculation. 
 

Filtration –size and shape characteristics of filtering media –sand filters hydraulics of filtration –design 
considerations –radial, upflow, highrate and multimedia filters, pressure filter. Water softening –lime 
soda, zeolite and demineralization processes –industrial water treatment for boilers. 

 

UNIT III          CONVENTIONAL TREATMENT METHODS 9 

Taste and odour control –adsorption –activated carbon treatment –removal of color –iron and manganese 
removal –aeration, oxidation, ion exchange and other methods –effects of fluorides –fluoridation and 

defluoridation –desalination -corrosion prevention and control –factors influencing corrosion –Langelier 

index –corrosion control measures. 
 

Wastewater treatment –pre and primary treatment –equalization neutralization –screening and grid 
removal –sedimentation –oil separation gas stripping of volatile organics –biological oxidation –lagoons 

and stabilization basins –aerated lagoons –activated sludge process –trickling filtration –anaerobic 

decomposition. 
 

UNIT V ADSORPTION AND OXIDATION PROCESSES 9 
Chemical process –adsorption  –theory of adsorption –ion exchange process –chemical oxidation – 
advanced oxidation process –sludge handling and disposal –miscellaneous treatment processes. 

TOTAL: 45 PERIODS 

OUTCOMES: 

 Will have knowledge about adsorption and oxidation process. 

 Will gain idea about various methods available for water treatment. 

 Will appreciate the necessity of water and acquire knowledge of preliminary treatment. 

 

TEXTBOOKS: 

1. Metcalf and Eddy, “Wastewater Engineering”, 4thed., McGraw Hill Higher Edu., 2002. 
2. W. Wesley Eckenfelder, Jr., “Industrial Water Pollution Control”, 2ndEdn., McGraw Hill Inc., 

1989. 

 

REFERENCES: 

1. S.P. Mahajan, “Pollution control in process industries”, 27thEd. Tata McGraw Hill Publishing 

Company Ltd.,2012. 

2. M. Lancaster, “Green Chemistry: An Introductory Text”, 2ndedition, RSC publishing, 2010. 
3. C.S. Rao, “Environmental Pollution Control Engineering”, New Age International, 2007. 

UNIT I WATER QUALITY AND PRELIMINARY TREATMENT 9 

UNIT II INDUSTRIAL WATER TREATMENT 9 

UNIT IV WASTEWATER TREATMENT 9 
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19152C75 ADHOC AND WIRELESS SENSOR NETWORKS 

OBJECTIVES: 

 Learn Ad hoc network and Sensor Network fundamentals 

 Understand the different routing protocols 

 Have an in-depth knowledge on sensor network architecture and design issues 

SEMESTER VII 

 

L T P C 

3 0 0 3 

 Understand the transport layer and security issues possible in Ad hoc and Sensor networks 

 Have an exposure to mote programming platforms and tools 

UNIT I        AD HOC NETWORKS – INTRODUCTION AND ROUTING PROTOCOLS    9 
Elements of Ad hoc Wireless Networks, Issues in Ad hoc wireless networks, Example commercial 
applications of Ad hoc networking, Ad hoc wireless Internet, Issues in Designing a Routing Protocol for 
Ad Hoc Wireless Networks, Classifications of Routing Protocols, Table Driven Routing Protocols - 
Destination Sequenced Distance Vector (DSDV), On–Demand Routing protocols –Ad hoc On–Demand 
Distance Vector Routing (AODV). 

 

UNIT II        SENSOR NETWORKS – INTRODUCTION & ARCHITECTURES 9 
Challenges for Wireless Sensor Networks, Enabling Technologies for Wireless Sensor Networks, WSN 
application examples, Single-Node Architecture - Hardware Components, Energy Consumption of 
Sensor Nodes, Network Architecture - Sensor Network Scenarios, Transceiver Design Considerations, 
Optimization Goals and Figures of Merit. 

 

UNIT III WSN NETWORKING CONCEPTS AND PROTOCOLS 9 
MAC Protocols for Wireless Sensor Networks, Low Duty Cycle Protocols And Wakeup Concepts - S- 
MAC, The Mediation Device Protocol, Contention based protocols - PAMAS, Schedule based protocols 
– LEACH, IEEE 802.15.4 MAC protocol, Routing Protocols-Energy Efficient Routing, Challenges and 
Issues in Transport layer protocol. 

 

Network Security Requirements, Issues and Challenges in Security Provisioning, Network Security 
Attacks, Layer wise attacks in wireless sensor networks, possible solutions for jamming, tampering, 
black hole attack, flooding attack. Key Distribution and Management, Secure Routing – SPINS, 
reliability requirements in sensor networks. 

 

Sensor Node Hardware – Berkeley Motes, Programming Challenges, Node-level software platforms – 
TinyOS, nesC, CONTIKIOS, Node-level Simulators – NS2 and its extension to sensor networks, 
COOJA, TOSSIM, Programming beyond individual nodes – State centric programming. 

 

TOTAL: 45 PERIODS 
 

OUTCOMES: 

At the end of the course, the student would be able to: 

 Know the basics of Ad hoc networks and Wireless Sensor Networks 

 Apply this knowledge to identify the suitable routing algorithm based on the network and user 
requirement 

 Apply the knowledge to identify appropriate physical and MAC layer protocols 

 Understand the transport layer and security issues possible in Ad hoc and sensor networks. 

 Be familiar with the OS used in Wireless Sensor Networks and build basic modules 

UNIT IV SENSOR NETWORK SECURITY 9 

UNIT V SENSOR NETWORK PLATFORMS AND TOOLS 9 
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TEXT BOOKS: 
 

1. C. Siva Ram Murthy and B. S. Manoj, ―Ad Hoc Wireless Networks Architectures and 
Protocols‖, Prentice Hall, PTR, 2004. (UNIT I) 

2. Holger Karl , Andreas willig, ―Protocol and Architecture for Wireless Sensor Networks‖, John 

wiley publication, Jan 2006.(UNIT II-V) 

 

REFERENCES: 
 

1. Feng Zhao, Leonidas Guibas, ―Wireless Sensor Networks: an information processing 
approach‖, Elsevier publication, 2004. 

2. Charles E. Perkins, ―Ad Hoc Networking‖, Addison Wesley, 2000. 
3. I.F. Akyildiz, W. Su, Sankarasubramaniam, E. Cayirci, ―Wireless sensor networks: a survey‖, 

computer networks, Elsevier, 2002, 394 - 422. 
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LIST OF ELECTIVES 

ELECTIVE – III (SEMESTER VII) 

 

 

 
ELECTIVE – III 

SEMESTER VII 
 

20152E76A ADVANCED WIRELESS COMMUNICATION L T P C 
3 0 0 3 

OBJECTIVES: 

 To expose the students to the importance of improving capacity of wireless channel using 
MIMO 

 To enable understanding of channel impairment mitigation using space-time block and Trellis 
codes 

 To teach advanced MIMO system like layered space time codes, MU-MIMO System and 
MIMO-OFDM systems 

 
 

The crowded spectrum, need for high data rate, MIMO systems – Array Gain, Diversity Gain, Data 
Pipes, Spatial MUX, MIMO System Model. MIMO System Capacity – channel known at the TX, 
Channel unknown to the TX – capacity of deterministic channels, Random channels and frequency 
selective channels. 

 

Radio wave propagation – Macroscopic fading- free space and out door, small scale fading Fading 
measurements – Direct pulse measurements, spread spectrum correlation channel sounding frequency 
domain channel sounding, Antenna Diversity – Diversity combining methods.  

 
 

Delay Diversity scheme, Alamoti space time code – Maximum likelihood decoding maximum ratio 
combining. Transmit diversity space time block codes for real signal constellation and complex signal 
constellation - decoding of STBC. 

 

Space time coded systems, space time code word design criteria, design of space time T C on slow 
fading channels, design of STTC on Fast Fading channels, performance analysis in slow and fast fading 
channels, effect of imperfect channel estimation and Antenna correlation on performance, comparison of 

STBC & STTC. 
 

LST transmitter – Horizontal and Vertical LST receiver – ML Rx, Zero forcing Rx; MMSE Rx, SIC Rx, 
ZF V-blast Rx- MMSE V-blast Rx, Iterative Rx - capacity of MIMO – OFDM systems 

– capacity of MIMO multi user systems. 
 

TOTAL: 45 PERIODS 
 

OUTCOMES: 

 
The student should be able to: 

 Comprehend and appreciate the significance and role of this course in the present contemporary 
world 

 Apply the knowledge about the importance of MIMO in today's communication 

 Appreciate the various methods for improving the data rate of wireless communication system 

UNIT I CAPACITY OF WIRELESS CHANNELS 9 

UNIT II RADIO WAVE PROPAGATION 9 

UNIT III SPACE TIME BLOCK CODES 9 

UNIT IV SPACE TIME TRELLIS CODES 9 

UNIT V LAYERED SPACE TIME CODES 9 
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REFERENCES: 

 
1. Mohinder Jankiraman, Space-time codes and MIMO systems, Artech House, Boston, London. 

www.artech house.com, ISBN 1-58053-865-7-2004 
2. Paulraj Rohit Nabar, Dhananjay Gore, Introduction of space time wireless communication 

systems, Cambridge University Press, 2003. 
3. David Tse and Pramod Viswanath, ―Fundamentals of Wireless Communication‖, Cambridge 

University Press, 2005. 

4. Sergio Verdu ― Multi User Detection‖ Cambridge University Press, 1998. 
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UNIT I INTRODUCTION TO SOFTWARE-DEFINED RADIO AND COGNITIVE RADIO 

9 

Evolution of Software Defined Radio and Cognitive radio: goals, benefits, definitions, architectures, 

relations with other radios, issues, enabling technologies, radio frequency spectrum and regulations. 

ELECTIVE – III 

SEMESTER VII 

20152E76B COGNITIVE RADIO L T P  C 

3 0 0 3 

 

OBJECTIVES: 

The student should be made: 

 To understand the evolving software defined radio and cognitive radio techniques and their 
essential functionalities 

 To study the basic architecture and standard for cognitive radio 

 To understand the physical, MAC and Network layer design of cognitive radio 

 To expose the student to evolving applications and advanced features of cognitive radio 

 

 

Cognition cycle – orient, plan, decide and act phases, Organization, SDR as a platform for Cognitive 
Radio – Hardware and Software Architectures, Overview of IEEE 802.22 standard for broadband 
wireless access in TV bands. 

 

UNIT III       SPECTRUM SENSING AND DYNAMIC SPECTRUM ACCESS 9 
Introduction – Primary user detection techniques – energy detection, feature detection, matched filtering, 
cooperative detection and other approaches, Fundamental Tradeoffs in spectrum sensing, Spectrum 
Sharing Models of Dynamic Spectrum Access - Unlicensed and Licensed Spectrum Sharing, 
Fundamental Limits of Cognitive Radio. 

 

UNIT IV MAC AND NETWORK LAYER DESIGN FOR COGNITIVE RADIO  

9 
MAC for cognitive radios – Polling, ALOHA, slotted ALOHA, CSMA, CSMA / CA, Network layer 
design – routing in cognitive radios, flow control and error control techniques. 

 

UNIT V ADVANCED TOPICS IN COGNITIVE RADIO 9 

Overview of security issues in cognitive radios, auction based spectrum markets in cognitive radio 
networks, public safety and cognitive radio, cognitive radio for Internet of Things. 

TOTAL: 45 PERIODS 

 

OUTCOMES: 

At the end of the course, the student should be able to: 

 Gain knowledge on the design principles on software defined radio and cognitive radio 

 Develop the ability to design and implement algorithms for cognitive radio spectrum sensing and 
dynamic spectrum access 

 Build experiments and projects with real time wireless applications 

 Apply the knowledge of advanced features of cognitive radio for real world applications 

 

TEXT BOOKS: 
1. Alexander M. Wyglinski, Maziar Nekovee, Thomas Hou, ―Cognitive Radio Communications 

and Networks‖, Academic Press, Elsevier, 2010. (Unit I to IV) 
2. Huseyin Arslan (Ed.), ―Cognitive Radio, Software Defined Radio, and Adaptive Wireless 

Systems, Springer, 2007. (Unit V) 

UNIT II COGNITIVE RADIO ARCHITECTURE 9 
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REFERENCES: 

1. Bruce Fette, ―Cognitive Radio Technology‖, Newnes, 2006. 
2. Kwang-Cheng Chen, Ramjee Prasad, ― Cognitive Radio Networks‖, John Wiley and Sons, 2009. 
3. Ezio Biglieri, Professor Andrea J. Goldsmith, Dr Larry J. Greenstein, Narayan B. Mandayam, H. 

Vincent Poor, ―Principles of Cognitive Radio‖ , Cambridge University Press, 2012. 
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ELECTIVE – III 

SEMESTER VII 

20152E76C FOUNDATION SKILLS IN INTEGRATED PRODUCT DEVELOPMENT 

L T P C 

3 0 0 3 

 

OBJECTIVES: 

 To understand the global trends and development methodologies of various types of products 
and services 

 To conceptualize, prototype and develop product management plan for a new product based on 
the type of the new product and development methodology integrating the hardware, software, 
controls, electronics and mechanical systems 

 To understand requirement engineering and know how to collect, analyze and arrive at 
requirements for new product development and convert them in to design specification 

 To understand system modeling for system, sub-system and their interfaces and arrive at the 
optimum system specification and characteristics 

 To develop documentation, test specifications and coordinate with various teams to validate and 
sustain up to the EoL (End of Life) support activities for engineering customer 

 

Global Trends Analysis and Product decision - Social Trends - Technical Trends- Economical Trends 
- Environmental Trends - Political/Policy Trends - Introduction to Product Development 

Methodologies and Management - Overview of Products and Services - Types of Product Development 
- Overview of Product Development methodologies - Product Life Cycle – Product Development 

Planning and Management. 
 

UNIT II REQUIREMENTS AND SYSTEM DESIGN 9 
Requirement Engineering - Types of Requirements - Requirement Engineering – traceability Matrix 
and Analysis - Requirement Management - System Design & Modeling - Introduction to System 
Modeling - System Optimization - System Specification - Sub-System Design - Interface Design. 

 

Conceptualization - Industrial Design and User Interface Design - Introduction to Concept generation 
Techniques – Challenges in Integration of Engineering Disciplines - Concept Screening & Evaluation 
- Detailed Design - Component Design and Verification – Mechanical, Electronics and Software 

Subsystems - High Level Design/Low Level Design of S/W Program - Types of Prototypes, S/W 
Testing- Hardware Schematic, Component design, Layout and Hardware Testing – Prototyping - 

Introduction to Rapid Prototyping and Rapid Manufacturing - System Integration, Testing, 

Certification and Documentation 

UNIT IV SUSTENANCE ENGINEERING AND END-OF-LIFE (EOL) SUPPORT    9 
Introduction to Product verification processes and stages - Introduction to Product Validation processes 
and stages - Product Testing Standards and Certification - Product Documentation - Sustenance - 

Maintenance and Repair – Enhancements - Product EoL - Obsolescence Management – Configuration 
Management - EoL Disposal 

 

UNIT V BUSINESS DYNAMICS – ENGINEERING SERVICES INDUSTRY 9 

The Industry - Engineering Services Industry - Product Development in Industry versus Academia – 
The IPD Essentials - Introduction to Vertical Specific Product Development processes - 
Manufacturing/Purchase and Assembly of Systems - Integration of Mechanical, Embedded and 
Software Systems – Product Development Trade-offs - Intellectual Property Rights and Confidentiality 

– Security and Configuration Management. 

TOTAL: 45 PERIODS 

UNIT I FUNDAMENTALS OF PRODUCT DEVELOPMENT 9 

UNIT III DESIGN AND TESTING 9 
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OUTCOMES: 

Upon completion of the course, the students will be able to: 

 Define, formulate and analyze a problem 

 Solve specific problems independently or as part of a team 

 Gain knowledge of the Innovation & Product Development process in the Business 
Context 

 Work independently as well as in teams 

 Manage a project from start to finish 

 

TEXTBOOKS: 

1. Book specially prepared by NASSCOM as per the MoU. 
2. Karl T Ulrich and Stephen D Eppinger, "Product Design and Development", Tata McGraw 

Hill, Fifth Edition, 2011. 
3. John W Newstorm and Keith Davis, "Organizational Behavior", Tata McGraw Hill, 

Eleventh Edition, 2005. 
 

REFERENCES: 

1. Hiriyappa B, ―Corporate Strategy – Managing the Business‖, Author House, 2013. 
2. Peter F Drucker, ―People and Performance‖, Butterworth – Heinemann [Elsevier], Oxford, 

2004. 
3. Vinod Kumar Garg and Venkita Krishnan N K, ―Enterprise Resource Planning – Concepts‖, 

Second Edition, Prentice Hall, 2003. 
4. Mark S Sanders and Ernest J McCormick, "Human Factors in Engineering and Design", 

McGraw Hill Education, Seventh Edition, 2013 
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20152E76D MACHINE LEARNING TECHNIQUES L T P C 
3 0 0 3 

 

OBJECTIVES: 

 To understand the need for machine learning for various problem solving 

 To study the various supervised, semi-supervised and unsupervised learning algorithms in 
machine learning 

 To learn the new approaches in machine learning 

 To design appropriate machine learning algorithms for problem solving 
 

Learning Problems – Perspectives and Issues – Concept Learning – Version Spaces and Candidate 
Eliminations – Inductive bias – Decision Tree learning – Representation – Algorithm – Heuristic Space 
Search. 

 

UNIT II NEURAL NETWORKS AND GENETIC ALGORITHMS 9 

Neural Network Representation – Problems – Perceptrons – Multilayer Networks and Back 
Propagation Algorithms – Advanced Topics – Genetic Algorithms – Hypothesis Space Search – Genetic 

Programming – Models of Evaluation and Learning. 

 
UNIT III BAYESIAN AND COMPUTATIONAL LEARNING 9 
Bayes Theorem – Concept Learning – Maximum Likelihood – Minimum Description 

Length Principle – Bayes Optimal Classifier – Gibbs Algorithm – Naïve Bayes Classifier – Bayesian 
Belief Network – EM Algorithm – Probability Learning – Sample Complexity – Finite and Infinite 

Hypothesis Spaces – Mistake Bound Model. 
 

K-   Nearest Neighbour Learning   – Locally weighted Regression – Radial Bases 
Functions – Case Based Learning. 

 
Learning Sets of Rules – Sequential Covering Algorithm – Learning Rule Set – First Order Rules – Sets 
of First Order Rules – Induction on Inverted Deduction – Inverting Resolution – Analytical Learning – 
Perfect Domain Theories – Explanation Base Learning – FOCL Algorithm – Reinforcement Learning 

– Task – Q-Learning – Temporal Difference Learning 

TOTAL: 45 PERIODS 

OUTCOMES: 
At the end of the course, the students will be able to 

 Differentiate between supervised, unsupervised, semi-supervised machine learning approaches 

 Apply specific supervised or unsupervised machine learning algorithm for a particular problem 

 Analyse and suggest the appropriate machine learning approach for the various types of problem 

 Design and make modifications to existing machine learning algorithms to suit an individual 
application 

 Provide useful case studies on the advanced machine learning algorithms 

 

TEXT BOOK: 

1. Tom M. Mitchell, ―Machine Learning‖, McGraw-Hill Education (India) Private Limited, 2013. 
 

REFERENCES: 

1. Ethem Alpaydin, ―Introduction to Machine Learning (Adaptive Computation and Machine 
Learning)‖, The MIT Press 2004. 

2. Stephen Marsland, ―Machine Learning: An Algorithmic Perspective‖, CRC Press, 2009. 

9 UNIT V ADVANCED LEARNING 

UNIT I INTRODUCTION 9 

UNIT IV INSTANT BASED LEARNING 9 
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UNIT III CHIP PACKAGES 9 
IC Assembly - Purpose, Requirements, Technologies, Wire bonding, Tape Automated Bonding, Flip 
Chip, Wafer Level Packaging, reliability, wafer level burn – in and test. Single chip packaging: functions, 
types, materials processes, properties, characteristics, trends. Multi chip packaging: types, design, 

comparison, trends. System – in - package (SIP); Passives: discrete, integrated, and embedded 

20152E76E ELECTRONICS PACKAGING AND TESTING L T P C 

3 0  0 3 

 

OBJECTIVE: 

 To introduce and discuss various issues related to the system packaging 

 

Functions of an Electronic Package, Packaging Hierarchy, IC packaging: MEMS packaging, consumer 
electronics packaging, medical electronics packaging, Trends, Challenges, Driving Forces on Packaging 
Technology, Materials for Microelectronic packaging, Packaging Material Properties, Ceramics, 
Polymers, and Metals in Packaging, Material for high density interconnect substrates 

 

Electrical Issues of Systems Packaging, Signal Distribution, Power Distribution, Electromagnetic 
Interference, Transmission Lines, Clock Distribution, Noise Sources, Digital and RF Issues. Design 

Process Electrical Design: Interconnect Capacitance, Resistance and Inductance fundamentals; Packaging 
roadmaps - Hybrid circuits - Resistive, Capacitive and Inductive parasitics 

 

 

 

 

 

 

 

UNIT IV   PCB, SURFACE MOUNT TECHNOLOGY AND THERMAL CONSIDERATIONS 

9 

Printed Circuit Board: Anatomy, CAD tools for PCB design, Standard fabrication, Micro via Boards. 

Board Assembly: Surface Mount Technology, Through Hole Technology, Process Control and Design 

challenges. Thermal Management, Heat transfer fundamentals, Thermal conductivity and resistance, 
Conduction, convection and radiation – Cooling requirements 

 

Reliability, Basic concepts, Environmental interactions. Thermal mismatch and fatigue –  failures – 
thermo mechanically induced –electrically induced – chemically induced. Electrical Testing: System 
level electrical testing, Interconnection tests, Active Circuit Testing, Design for Testability 

TOTAL: 45 PERIODS 

OUTCOMES: 

At the end of the course, the student should be able to: 

 Give a comprehensive introduction to the various packaging types used along with the associated 
thermal, speed, signal and integrity power issues 

 Enable design of packages which can withstand higher temperature, vibrations and shock 

 Design of PCBs which minimize the EMI and operate at higher frequency 

 Analyze the concepts of Testing and testing methods 

 

TEXT BOOK: 

1. Tummala, Rao R., Fundamentals of Microsystems Packaging, McGraw Hill, 2001 
 

REFERENCES: 

1. Blackwell (Ed), The electronic packaging handbook, CRC Press, 2000. 
2. Tummala, Rao R, Microelectronics packaging handbook, McGraw Hill, 2008. 

3. Bosshart, Printed Circuit Boards Design and Technology, TataMcGraw Hill, 1988. 

4. R.G. Kaduskar and V.B.Baru, Electronic Product design, Wiley India, 2011 

UNIT I OVERVIEW OF ELECTRONIC SYSTEMS PACKAGING 9 

UNIT II ELECTRICAL ISSUES IN PACKAGING 9 

UNIT V TESTING 9 
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5. R.S.Khandpur, Printed Circuit Board, Tata McGraw Hill, 2005 

6. Recent literature in Electronic Packaging 
7. Michael L. Bushnell &Vishwani D. Agrawal,‖ Essentials of Electronic  Testing for Digital, 

memory & Mixed signal VLSI Circuits‖, Kluwer Academic Publishers.2000. 
8. M. Abramovici, M. A. Breuer, and A.D. Friedman, ―Digital System Testing and Testable 

Design‖, Computer Science Press,1990 
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20152E76F MIXED SIGNAL IC DESIGN 

OBJECTIVES: 

SKILL DEVELOPMENT EMPLOYABILITY ENTREPRENUEURSHIP 

 

 

The student should be made to: 

 Study the mixed signal of submicron CMOS circuits 

 Understand the various integrated based filters and topologies 

 Learn the data converters architecture, modeling and signal to noise ratio 

 Study the integrated circuit of oscillators and PLLs 
 

Submicron CMOS: Overview and Models, CMOS process flow, Capacitors and Resistors. Digital circuit 
design: The MOSFET Switch, Delay Elements, An Adder. Analog Circuit 
Design: Biasing, Op-Amp Design, Circuit Noise. 

 

Integrator Building Blocks- low pass filter, Active RC integrators, MOSFET-C Integrators, gm-C 
integrators, Discrete time integrators. Filtering Topologies: The Bilinear transfer function, The 
Biquadratic transfer function, Filters using Noise shaping.  

 

DAC Architectures- Resistor string, R-2R ladder Networks, Current Steering, Charge Scaling DACs, 
Cyclic DAC, and Pipeline DAC. ADC Architectures- Flash,  Two-step flash ADC, Pipeline ADC, 
Integrating ADC‘s, Successive Approximation ADC. 

 

UNIT IV       DATA CONVERTER MODELING AND SNR 9 
Sampling and Aliasing: A modeling approach, Impulse sampling, The sample and Hold, Quantization 
noise. Data converter SNR: An overview, Clock Jitter, Improving SNR using Averaging, Decimating 

filter for ADCs, Interpolating filter for DACs, Band pass and High pass sinc filters - Using feedback to 
improve SNR. 

 

LC oscillators, Voltage Controlled Oscillators. Simple PLL, Charge pumps PLLs, Non ideal effects in 
PLLs, Delay Locked Loops. 

TOTAL: 45 PERIODS 
 

OUTCOMES: 
Upon completion of the course, student should be able to 

 Apply the concepts for mixed signal MOS circuit. 

 Analyze the characteristics of IC based CMOS filters. 

 Design of various data converter architecture circuits. 

 Analyze the signal to noise ratio and modeling of mixed signals. 

 Design of oscillators and phase lock loop circuit. 

 

REFERENCES: 

1. CMOS Mixed Signal Circuit Design by R.Jacob Baker, Wiley India, IEEE Press, reprint 2008. 
2. CMOS Circuit Design, Layout and Simulation by R.Jacob Baker, Wiley India, IEEE Press, Second 

Edition, reprint 2009. 

3. Design of Analog CMOS Integrated Circuits by Behzad Razavi, McGraw Hill, 33rd Re-print, 2016. 

UNIT I SUBMICRON CMOS CIRCUIT DESIGN 9 

UNIT II INTEGRATOR BASED CMOS FILTERS 9 

UNIT III   DATA CONVERTER ARCHITECTURES 9 

UNIT V OSCILLATORS AND PLL 9 
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ELECTIVE – III 

SEMESTER VII 

L T P C 

3 0 0 3 
20152E76G DISASTER MANAGEMENT 

OBJECTIVES: 

SKILL DEVELOPMENT EMPLOYABILITY ENTREPRENUEURSHIP 

 

 

UNIT I INTRODUCTION TO DISASTERS 9 

Definition: Disaster, Hazard, Vulnerability, Resilience, Risks – Disasters: Types of disasters – 

Earthquake, Landslide, Flood, Drought, Fire etc - Classification, Causes, Impacts including social, 
economic, political, environmental, health, psychosocial, etc.- Differential impacts- in terms of caste, 

class, gender, age, location, disability - Global trends in disasters: urban disasters, pandemics, complex 

emergencies, Climate change- Dos and Don‘ts during various types of Disasters. 

UNIT V DISASTER MANAGEMENT: APPLICATIONS AND CASE STUDIES AND 

FIELD WORKS 9 

 To provide students an exposure to disasters, their significance and types. 

 To ensure that students begin to understand the relationship between vulnerability, 
disasters, disaster prevention and risk reduction 

 To gain a preliminary understanding of approaches of Disaster Risk Reduction (DRR) 

 To enhance awareness of institutional processes in the country and 

 To develop rudimentary ability to respond to their surroundings with potential 
disaster response in areas where they live, with due sensitivity 

 

 

Disaster cycle - Phases, Culture of safety, prevention, mitigation and preparedness community based 
DRR, Structural- nonstructural measures, Roles and responsibilities of- community, Panchayati Raj 
Institutions/Urban Local Bodies (PRIs/ULBs), States, Centre, and other stake-holders- Institutional 
Processes and Framework at State and Central Level- State Disaster Management Authority(SDMA) – 
Early Warning System – Advisories from Appropriate Agencies. 

 
UNIT III         INTER-RELATIONSHIP   BETWEEN   DISASTERS    AND    DEVELOPMENT 

9 

Factors affecting Vulnerabilities, differential impacts, impact of Development projects such as dams, 
embankments, changes in Land-use etc.- Climate Change Adaptation- IPCC Scenario and Scenarios in 
the context of India - Relevance of indigenous knowledge, appropriate technology and local resources. 

 

Hazard and Vulnerability profile of India, Components of Disaster Relief: Water, Food, Sanitation, 
Shelter, Health, Waste Management, Institutional arrangements (Mitigation, Response and Preparedness, 
Disaster Management Act and Policy - Other related policies, plans, programmes and legislation – Role 
of GIS and Information Technology Components in Preparedness, Risk Assessment, Response and 
Recovery Phases of Disaster – Disaster Damage Assessment. 

 

Landslide Hazard Zonation: Case Studies, Earthquake Vulnerability Assessment of Buildings and 
Infrastructure: Case Studies, Drought Assessment: Case Studies, Coastal Flooding: Storm Surge 
Assessment, Floods: Fluvial and Pluvial Flooding: Case Studies; Forest Fire: Case Studies, Man Made 

disasters: Case Studies, Space Based Inputs for Disaster Mitigation and Management and field works 

related to disaster management. 

TOTAL: 45 PERIODS 

 

OUTCOMES: 

The students will be able to 

 Differentiate the types of disasters, causes and their impact on environment and society 

 Assess vulnerability and various methods of risk reduction measures as well as mitigation. 

UNIT II APPROACHES TO DISASTER RISK REDUCTION (DRR) 9 

UNIT IV DISASTER RISK MANAGEMENT IN INDIA 9 
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 Draw the hazard and vulnerability profile of India, Scenarios in the Indian context, Disaster 
damage assessment and management. 

 

TEXTBOOKS: 
1. Singhal J.P. ―Disaster Management‖, Laxmi Publications, 2010. ISBN-10: 9380386427 ISBN-13: 

978-9380386423 
2. Tushar Bhattacharya, ―Disaster Science and Management‖, McGraw Hill India Education Pvt. 

Ltd., 2012. ISBN-10: 1259007367, ISBN-13: 978-1259007361] 
3. Gupta Anil K, Sreeja S. Nair. Environmental Knowledge for Disaster Risk Management, NIDM, 

New Delhi, 2011 
4. Kapur Anu Vulnerable India: A Geographical Study of Disasters, IIAS and Sage Publishers, New 

Delhi, 2010. 

 
REFERENCES: 

1. Govt. of India: Disaster Management Act , Government of India, New Delhi, 2005 
2. Government of India,  National Disaster Management Policy,2009. 
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SEMESTER VII 

SKILL DEVELOPMENT EMPLOYABILITY ENTREPRENUEURSHIP 

 

 

 
20152L77 EMBEDDED LABORATORY L T P C 

  0 0 4 2 
 

OBJECTIVES: 

The student should be made to: 

 Learn the working of ARM processor 

 Understand the Building Blocks of Embedded Systems 

 Learn the concept of memory map and memory interface 

 Write programs to interface memory, I/Os with processor 

 Study the interrupt performance 

 

LIST OF EXPERIMENTS: 

1. Study of ARM evaluation system 

2. Interfacing ADC and DAC. 

3. Interfacing LED and PWM. 
4. Interfacing real time clock and serial port. 

5. Interfacing keyboard and LCD. 

6. Interfacing EPROM and interrupt. 

7. Mailbox. 
8. Interrupt performance characteristics of ARM and FPGA. 

9. Flashing of LEDS. 
10. Interfacing stepper motor and temperature sensor. 
11. Implementing zigbee protocol with ARM. 

 

TOTAL: 60 PERIODS 

 

OUTCOMES: 

At the end of the course, the student should be able to: 

 Write programs in ARM for a specific Application 

 Interface memory, A/D and D/A convertors with ARM system 

 Analyze the performance of interrupt 

 Write program for interfacing keyboard, display, motor and sensor. 

 Formulate a mini project using embedded system 
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SEMESTER VII 

SKILL DEVELOPMENT EMPLOYABILITY ENTREPRENUEURSHIP 

 

 

 

20152L78 ADVANCED COMMUNICATION LABORATORY L T P C 

0 0 4 2 

 

OBJECTIVES: 

The student should be made to: 

 Understand the working principle of optical sources, detector, fibers 

 Develop understanding of simple optical communication link 

 Understand the measurement of BER, Pulse broadening 

 Understand and capture an experimental approach to digital wireless communication 

 Understand actual communication waveforms that will be sent and received across wireless 
channel 

 

LIST OF OPTICAL EXPERIMENTS 

1. Measurement of connector, bending and fiber attenuation losses. 
2. Numerical Aperture and Mode Characteristics of Fibers. 

3. DC Characteristics of LED and PIN Photo diode. 
4. Fiber optic Analog and Digital Link Characterization - frequency response(analog), eye diagram 

and BER (digital) 

 

LIST OF WIRELESS COMMUNICATION EXPERIMENTS 

1. Wireless Channel Simulation including fading and Doppler effects 
2. Simulation of Channel Estimation, Synchronization & Equalization techniques 
3. Analysing Impact of Pulse Shaping and Matched Filtering using Software Defined Radios 

4. OFDM Signal Transmission and Reception using Software Defined Radios 
 

LIST OF MICROWAVE EXPERIMENTS 

1. VSWR and Impedance Measurement and Impedance Matching 

2. Characterization of Directional Couplers, Isolators, Circulators 

3. Gunn Diode Characteristics 

4. Microwave IC – Filter Characteristics 
 

TOTAL: 60 PERIODS 
 

OUTCOMES: 

On completion of this lab course, the student would be able to 

 Analyze the performance of simple optical link by measurement of losses and Analyzing the 

mode characteristics of fiber 

 Analyze the Eye Pattern, Pulse broadening of optical fiber and the impact on BER 

 Estimate the Wireless Channel Characteristics and Analyze the performance of Wireless 

Communication System 

 Understand the intricacies in Microwave System design 
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LIST OF ELECTIVES 

ELECTIVE – IV (SEMESTER VIII) 
 

ELECTIVE – IV 
SEMESTER VIII 

 

20152E81A ELECTRO MAGNETIC INTERFERENCE AND COMPATIBILITY 
L T P C 
3 0 0 3 

 

OBJECTIVES: 

 To introduce the basic concepts of Electromagnetic Interference 

 To teach the importance of Electromagnetic Compatible designs 

 To explain the existing standards for Electromagnetic Compatibility 

 

EMI-EMC definitions; Sources and Victims of EMI; Conducted and Radiated EMI Emission and 
Susceptibility; Case Histories; Radiation Hazards to humans. 

 

Conducted, radiated and transient coupling; Common ground impedance coupling; Common mode and 

ground loop coupling; Differential mode coupling; Near field cable to cable coupling; Field to cable 

coupling; Power mains and Power supply coupling; Transient EMI, ESD. 
 

Shielding; EMI Filters; Grounding; Bonding; Isolation transformer; Transient suppressors; EMI 
Suppression Cables. 

 

Noise from Relays and Switches; Nonlinearities in Circuits; Cross talk in transmission line and cross talk 
control; Component selection and mounting; PCB trace impedance; Routing; Power distribution 
decoupling; Zoning; Grounding; VIAs; Terminations. 

 

Open area test site; TEM cell; EMI test shielded chamber and shielded ferrite lined anechoic chamber; 
Line impedance stabilization networks; EMI Rx and spectrum analyzer; Civilian standards - CISPR, 
FCC, IEC, EN; Military standards-MIL461E/462. 

 

TOTAL: 45 PERIODS 

 

OUTCOMES: 

 

At the end of the course, the student should be able to: 

 Identify the various types and mechanisms of Electromagnetic Interference 

 Propose a suitable EMI mitigation technique 

 Describe the various EMC Standards and methods to measure them 

TEXT BOOKS: 

1. V.P.Kodali, ―Engineering EMC Principles, Measurements and Technologies‖, IEEE Press, 
Newyork, 1996.(Unit I – V) 

2. Henry W.Ott., Noise Reduction Techniques in Electronic Systems‖, A Wiley Inter Science 

3. Publications, John Wiley and Sons, Newyork, 1988. (Unit – IV) 

UNIT I EMI/EMC CONCEPTS 9 

UNIT II EMI COUPLING PRINCIPLES 9 

UNIT III EMI CONTROL 9 

UNIT IV EMC DESIGN FOR CIRCUITS AND PCBS 9 

UNIT V EMI MEASUREMENTS AND STANDARDS 9 
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REFERENCES: 

1. C.R.Paul,‖Introduction to Electromagnetic Compatibility‖ , John Wiley and Sons, Inc, 1992. 
2. Bemhard Keiser, ―Principles of Electromagnetic Compatibility‖, 3rd Ed, Artech house, 

Norwood, 1986. 

3. Don R. J.White Consultant Incorporate, ―Handbook of EMI/EMC‖, Vol I-V, 1988. 
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ELECTIVE – IV 
SEMESTER VIII 

20152E81B LOW POWER SoC DESIGN L T P C 
3 0 0 3 

 

OBJECTIVES: 

The student should be made to: 

 Identify sources of power in an IC. 

 Understand basic principle of System on Chip design 

 Learn optimization of power in combinational and sequential logic machines for SoC Design 

 Identify suitable techniques to reduce the power dissipation and design circuits with low power 
dissipation. 

 

Physics of power dissipation in CMOS FET devices – Hierarchy of limits of power – Sources of power 
consumption – Static Power Dissipation, Active Power Dissipation - Designing for Low Power, Circuit 
Techniques for Leakage Power Reduction - Basic principle of low power design, Logic level power 
optimization – Circuit level low power design. 

 

System-on-Chip Concept, Design Principles in SoC Architecture, SoC Design Flow, Platform-based and 
IP based SoC Designs, Basic Concepts of Bus-Based Communication Architectures. High performance 
algorithms for ASICs/ SoCs as case studies – Canonic Signed Digit Arithmetic, KCM, Distributed 
Arithmetic, High performance digital filters for sigma-delta ADC 

UNIT III POWER OPTIMIZATION OF COMBINATIONAL AND SEQUENTIAL LOGIC 

 
Introduction to Standard Cell-Based Layout – Simulation - Combinational Network Delay - Logic and 
interconnect Design - Power Optimization - Switch Logic Networks. Introduction - Latches and Flip- 

Flops - Sequential Systems and Clocking Disciplines - Sequential System Design - Power Optimization - 

Design Validation - Sequential Testing. 

UNIT IV     DESIGN OF LOW POWER CIRCUITS FOR SUB SYSTEM ON A SOC 9 
Subsystem Design Principles - Combinational Shifters – Adders – ALUs – Multipliers – High Density 
Memory – Field Programmable Gate Arrays - Programmable Logic Arrays - Computer arithmetic 
techniques for low power system – low voltage low power static Random access and dynamic Random 
access memories, low power clock, Inter connect and layout design 

 

Floor-planning Methods – Block Placement & Channel Definition - Global Routing - switchbox Routing 
- Power Distribution - Clock Distributions - Floor-planning Tips - Design Validation - Off-Chip 
Connections – Packages, The I/O Architecture - PAD Design 

TOTAL:45 PERIODS 

OUTCOME: 
At the end of the course, the student should be able to: 

 Analyze and design low-power VLSI circuits using different circuit technologies for system on 
chip design 

 

TEXT BOOKS: 

1. J.Rabaey, ―Low Power Design Essentials (Integrated Circuits and Systems)‖, Springer, 2009 

2. Wayne Wolf, ―Modern VLSI Design – System – on – Chip Design‖, Prentice Hall, 3rd Edition, 

2008. 

 

REFERENCES: 

1. J.B.Kuo & J.H.Lou, ―Low-voltage CMOS VLSI Circuits‖, Wiley, 1999. 

MACHINES FOR SOC 9 

UNIT I POWER CONSUMPTION IN CMOS 9 

UNIT II SYSTEM-ON-CHIP DESIGN 9 

UNIT V FLOOR PLANNING 9 
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2. A.Bellaowar & M.I.Elmasry,‖Low power Digital VLSI Design, Circuits and Systems‖, Kluwer, 
1996. 

3. Wayne Wolf, ―Modern VLSI Design – IP based Design‖, Prentice Hall, 4th Edition, 2008. 

4. M.J.S. Smith : Application Specific Integrated Circuits, Pearson, 2003 
5. Sudeep Pasricha and Nikil Dutt, On-Chip Communication Architectures System on Chip 

Interconnect, Elsevier, 2008 

6. Recent literature in Low Power VLSI Circuits. 
7. Recent literature in Design of ASICs 
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UNIT IV PACKET SWITCHING AND ACCESS NETWORKS 9 

Photonic Packet Switching – OTDM, Multiplexing and Demultiplexing, Synchronization, Broadcast 
OTDM networks, Switch-based networks, Contention Resolution Access Networks – Network 
Architecture overview, Optical Access Network Architectures and OTDM networks. 

UNIT III WAVELENGTH ROUTING NETWORKS 9 
The optical layer, Optical Network Nodes, Routing and wavelength assignment, Traffic Grooming in 

Optical Networks, Architectural variations- Linear Light wave networks, Logically Routed Networks. 

ELECTIVE – IV 
SEMESTER VIII 

20152E81C PHOTONIC NETWORKS L T P C 
3 0 0 3 

 

OBJECTIVES: 

 To enable the student to understand the importance of the backbone infrastructure for our 
present and future communication needs and familiarize them with the architectures and the 
protocol stack in use 

 To enable the student to understand the differences in the design of data plane and the control 

plane and the routing, switching and the resource allocation methods and the network 

management and protection methods in vogue 

 To expose the student to the advances in networking and switching domains and the future 

trends 

 

Light Propagation in optical fibers – Loss & bandwidth, System limitations, Nonlinear effects; 
Solitons; Optical Network Components – Couplers, Isolators & Circulators, Multiplexers & Filters, 
Optical Amplifiers, Switches, Wavelength Converters. 

 

Introduction to   Optical   Networks;   SONET   /   SDH,   Metropolitan-Area   Networks,   Layered 
Architecture; Broadcast and Select Networks – Topologies for Broadcast Networks, Media-Access 
Control Protocols, Wavelength Routing Architecture. 

 

 

 

 

 

 

Transmission System Engineering – System model, Power penalty - transmitter, receiver, Optical 
amplifiers, crosstalk, dispersion, Wavelength stabilization, Overall design considerations, Control 

and Management – Network management functions, Configuration management, Performance 
management, Fault management, Optical safety, Service interface. 

TOTAL: 45 PERIODS 

OUTCOMES: 
At the end of the course, the student would be able to: 

 Use the backbone infrastructure for our present and future communication needs 

 Analyze the architectures and the protocol stack 

 Compare the differences in the design of data plane, control plane, routing, switching, resource 
allocation methods, network management and protection methods in vogue 

 

REFERENCES: 
1. Rajiv Ramaswami and Kumar N. Sivarajan, ―Optical Networks: A Practical Perspective‖, 

Harcourt Asia Pte Ltd., Second Edition 2004. 
2. C. Siva Ram Moorthy and Mohan Gurusamy, ―WDM Optical Networks: Concept, Design and 

Algorithms‖, Prentice Hall of India, Ist Edition, 2002. 

3. P.E. Green, Jr., ―Fiber Optic Networks‖, Prentice Hall, NJ, 1993. 
4. Biswanath Mukherjee, ―Optical WDM Networks‖, Springer Series, 2006. 

UNIT I OPTICAL SYSTEM COMPONENTS 9 

UNIT II OPTICAL NETWORK ARCHITECTURES 9 

UNIT V NETWORK DESIGN AND MANAGEMENT 9 
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UNIT I INTRODUCTION TO COMPRESSED SENSING 9 
Introduction; Motivation; Mathematical Background; Traditional Sampling; Traditional Compression; 
Conventional Data Acquisition System; Drawbacks of Transform coding; Compressed Sensing (CS). 

ELECTIVE – IV 
SEMESTER VIII 

20152E81D COMPRESSIVE SENSING L T P C 
3 0 0 3 

 
OBJECTIVES: 

 To present the basic theory and ideas showing when it is possible to reconstruct sparse or nearly 
sparse signals from undersampled data 

 To expose students to recent ideas in modern convex optimization allowing rapid signal recovery 

 To give students a sense of real time applications that might benefit from compressive sensing 
ideas 

 

 

Signal Representation; Basis vectors; Sensing matrices; Restricted Isometric Property; Coherence; Stable 
recovery; Number of measurements. 

 

Basis Pursuit algorithm: L1 minimization; Matching pursuit: Orthogonal Matching Pursuit(OMP), 
Stagewise OMP, Regularized OMP, Compressive Sampling Matching Pursuit (CoSaMP); Iterative 

Thresholding algorithm: Hard thresholding, Soft thresholding; Model based : Model based CoSaMP, 
Model based HIT. 

 

Basics of WSN; Wireless Sensor without Compressive Sensing; Wireless Sensor with Compressive 
Sensing; Compressive Wireless Sensing: Spatial compression in WSNs, Projections in WSNs, 

Compressed Sensing in WSNs. 
 

Compressed Sensing for Real-Time Energy-Efficient Compression on Wireless Body Sensor Nodes; 
Compressive sensing in video surveillance; An Application of Compressive Sensing for Image Fusion; 
Single-Pixel Imaging via Compressive Sampling. 

TOTAL:45 PERIODS 

 

OUTCOMES: 

At the end of the course, the student should be able to: 

 Appreciate the motivation and the necessity for compressed sensing technology. 

 Design a new algorithm or modify an existing algorithm for different application areas in wireless 
sensor network. 

 

TEXT BOOKS: 
1. Radha S, Hemalatha R, Aasha Nandhini S, ―Compressive Sensing for Wireless Communication: 

Challenges and Opportunities‖, River publication, 2016. (UNIT I-V) 
2. Mark A. Davenport, Marco F. Duarte, Yonina C. Eldar and Gitta Kutyniok, ―Introduction to 

Compressed Sensing,‖ in Compressed Sensing: Theory and Applications, Y. Eldar and G. 

3. Kutyniok, eds., Cambridge University Press, 2011 (UNIT I) 

 

REFERENCES: 
1. Duarte, M.F.; Davenport, M.A.; Takhar, D.; Laska, J.N.; Ting Sun; Kelly, K.F.; Baraniuk, R.G.; 

"Single-Pixel Imaging via Compressive Sampling," Signal Processing Magazine, IEEE, vol.25, 
no.2, pp.83-91, March 2008. 

UNIT II SPARSITY AND SIGNAL RECOVERY 9 

UNIT III RECOVERY ALGORITHMS 9 

UNIT IV COMPRESSIVE SENSING FOR WSN 9 

UNIT V APPLICATIONS OF COMPRESSIVE SENSING 9 
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2. Tao Wan.; Zengchang Qin.; , ―An application of compressive sensing for image fusion‖, CIVR 
'10 Proceedings of the ACM International Conference on Image and Video Retrieval, Pages 3-9. 

3. H. Mamaghanian , N. Khaled , D. Atienza and P. Vandergheynst "Compressed sensing for real- 
time energy-efficient ecg compression on wireless body sensor nodes", IEEE Trans. Biomed. Eng., 
vol. 58, no. 9, pp.2456 -2466 2011. 

4. Mohammadreza     Balouchestani.;      Kaamran      Raahemifar.;      and      Sridhar      Krishnan.;, 
―COMPRESSED SENSING IN WIRELESS SENSOR NETWORKS: SURVEY‖ , Canadian 
Journal on Multimedia and Wireless Networks Vol. 2, No. 1, February 2011. 
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UNIT IV IMAGE SEGMENTATION 9 
Edge detection, Edge linking via Hough transform – Thresholding - Region based segmentation – Region 

growing – Region splitting and merging – Morphological processing- erosion and dilation, Segmentation 
by morphological watersheds – basic concepts – Dam construction – Watershed segmentation algorithm. 

ELECTIVE – IV 
SEMESTER VIII 

20152E81E DIGITAL IMAGE PROCESSING L T P C 
3 0 0 3 

 

OBJECTIVES: 

 To become familiar with digital image fundamentals 

 To get exposed to simple image enhancement techniques in Spatial and Frequency domain. 

 To learn concepts of degradation function and restoration techniques. 

 To study the image segmentation and representation techniques. 

 To become familiar with image compression and recognition methods 
 

Steps in Digital Image Processing – Components – Elements of Visual Perception – Image Sensing and 
Acquisition – Image Sampling and Quantization – Relationships between pixels - Color image 
fundamentals - RGB, HSI models, Two-dimensional mathematical preliminaries, 2D transforms - DFT, 
DCT. 

 

Spatial Domain: Gray level transformations  – Histogram processing – Basics of Spatial Filtering – 
Smoothing and Sharpening Spatial Filtering, Frequency Domain: Introduction to Fourier Transform– 
Smoothing and Sharpening frequency domain filters – Ideal, Butterworth and Gaussian filters, 
Homomorphic filtering, Color image enhancement. 

 

Image Restoration - degradation model, Properties, Noise models – Mean Filters – Order Statistics – 
Adaptive filters – Band reject Filters – Band pass Filters – Notch Filters – Optimum Notch Filtering – 
Inverse Filtering – Wiener filtering 

 

 

Need for data compression, Huffman, Run Length Encoding, Shift codes, Arithmetic coding, JPEG 
standard, MPEG. Boundary representation, Boundary description, Fourier Descriptor, Regional 

Descriptors – Topological feature, Texture - Patterns and Pattern classes - Recognition based on 

matching. 

 
 

OUTCOMES: 
At the end of the course, the students should be able to: 

TOTAL: 45 

PERIODS 

 Know and understand the basics and fundamentals of digital image processing, such as digitization, 
sampling, quantization, and 2D-transforms. 

 Operate on images using the techniques of smoothing, sharpening and enhancement. 

 Understand the restoration concepts and filtering techniques. 

 Learn the basics of segmentation, features extraction, compression and recognition methods for 
color models. 

TEXT BOOKS: 

1. Rafael C. Gonzalez, Richard E. Woods, ‗Digital Image Processing‘, Pearson, Third Edition, 2010. 
2. Anil K. Jain, ‗Fundamentals of Digital Image Processing‘, Pearson, 2002. 

UNIT I DIGITAL IMAGE FUNDAMENTALS 9 

UNIT II IMAGE ENHANCEMENT 9 

UNIT III IMAGE RESTORATION 9 

UNIT V IMAGE COMPRESSION AND RECOGNITION 9 
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REFERENCES 

1. Kenneth R. Castleman, ‗Digital Image Processing‘, Pearson, 2006. 
2. Rafael C. Gonzalez, Richard E. Woods, Steven Eddins, ‗Digital Image Processing using 

MATLAB‘, Pearson Education, Inc., 2011. 

3. D,E. Dudgeon and RM. Mersereau, ‗Multidimensional Digital Signal Processing‘, Prentice Hall 

Professional Technical Reference, 1990. 

4. William K. Pratt, ‗Digital Image Processing‘, John Wiley, New York, 2002 
5. Milan Sonka et al ‗Image processing, analysis and machine vision‘, Brookes/Cole, Vikas 

Publishing House, 2nd edition, 1999. 
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LIST OF ELECTIVES 

ELECTIVE – V (SEMESTER VIII) 
 

ELECTIVE – V 
SEMESTER VIII 

20152E82A VIDEO ANALYTICS L T P C 
3 0  0 3 

 

OBJECTIVES: 

The student should be made: 

 To understand the need for video Analytics 

 To understand the basic configuration of video analytics 

 To understand the functional blocks of a video analytic system 

 To get exposed to the various applications of video analytics 
 

 

Background estimation- Averaging- Gaussian Mixture Model- Optical Flow based- Image Segmentation- 
Region growing- Region splitting-Morphological operations- erosion-Dilation-Tracking in a multiple 
camera environment 

 

Neural networks (back propagation) - Deep learning networks- Fuzzy Classifier- Bayesian classifier- 
HMM based classifier 

 

Abandoned object detection- human behavioral analysis -human action recognition -perimeter security - 
crowd analysis and prediction of crowd congestion 

 

UNIT V VIDEO ANALYTICS FOR BUSINESS INTELLIGENCE & TRAFFIC 

MONITIRING AND ASSISTANCE     

  9 
Customer behavior analysis - people counting- Traffic rule violation detection- traffic congestion 

identification for route planning- driver assistance- lane change warning 

TOTAL: 45 PERIODS 

 

OUTCOMES: 

At the end of the course, the student should be able to: 

 Design video analytic algorithms for security applications 

 Design video analytic algorithms for business intelligence 

 Design custom made video analytics system for the given target application 

 

REFERENCES: 
1. Graeme A. Jones (Editor), Nikos Paragios (Editor), Carlo S. Regazzoni (Editor) Video- 

Based Surveillance Systems: Computer Vision and Distributed Processing, Kluwer 
academic publisher, 2001 

2. Nilanjan Dey (Editor), Amira Ashour (Editor) and Suvojit Acharjee (Editor), Applied Video 
Processing in Surveillance and Monitoring Systems (IGI global) 2016 

UNIT I VIDEO ANALYTIC COMPONENTS 9 
Need for Video Analytics-Overview of video Analytics- Foreground extraction- Feature extraction 
classifier - Preprocessing- edge detection- smoothening- Feature space-PCA-FLD-SIFT features 

UNIT II FOREGROUND EXTRACTION 9 

UNIT III CLASSIFIERS 9 

UNIT IV VIDEO ANALYTICS FOR SECURITY 9 
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3. Zhihao    Chen (Author), Ye    Yang (Author), Jingyu   Xue (Author), Liping     Ye (Author), 

Feng Guo (Author), The Next Generation of Video Surveillance and Video Analytics: The Unified 

Intelligent Video Analytics Suite, CreateSpace Independent Publishing Platform, 2014 

4. Caifeng   Shan (Editor), Fatih   Porikli (Editor), Tao    Xiang    (Editor),    Shaogang    Gong 

(Editor) Video Analytics for Business Intelligence, Springer, 2012 
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https://www.amazon.in/s/ref%3Ddp_byline_sr_book_5?ie=UTF8&field-author=Feng%2BGuo&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_5?ie=UTF8&field-author=Feng%2BGuo&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Caifeng%2BShan&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Caifeng%2BShan&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&field-author=Fatih%2BPorikli&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&field-author=Fatih%2BPorikli&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_3?ie=UTF8&field-author=Tao%2BXiang&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_3?ie=UTF8&field-author=Tao%2BXiang&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_4?ie=UTF8&field-author=Shaogang%2BGong&search-alias=stripbooks
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20152E82B DSP ARCHITECTURE AND PROGRAMMING 

ELECTIVE – V 
SEMESTER VIII 

 

L T P C 
3 0 0 3 

 

OBJECTIVES: 

The objective of this course is to provide knowledge on: 

 Basics on Digital Signal Processors 

 Programmable DSP‘s Architecture, On-chip Peripherals and Instruction set 

 Programming for signal processing applications 

 Advanced Programmable DSP Processors 
 

Introduction to Programmable DSPs, Architectural Features of PDSPs - Multiplier and Multiplier 
accumulator – Modified Bus Structures and Memory access – Multiple access memory – Multi-port 
memory – VLIW architecture- Pipelining – Special Addressing modes in P-DSPs – On chip 
Peripherals, Applications of Programmable DSPs. 

 

Architecture of C5X Processor – Addressing modes – Assembly language Instructions - Pipeline 

structure, On-chip Peripherals – Block Diagram of DSP starter kit (DSK) – Software Tools, DSK on- 

board peripherals, Application Programs for processing real time signals. 

 

Architecture of the C6x Processor - Instruction Set – Addressing modes, Assembler directives, On-chip 
peripherals, DSP Development System: DSP Starter Kit - Code Composer Studio - Support Files – 
Introduction to AIC23 codec and other on-board peripherals, Real-Time Programming Examples for 
Signals and Noise generation, Frequency analysis, Filter design. 

 

Architecture of ADSP-21XX and ADSP-210XX series of DSP processors- Addressing modes and 
assembly language instructions – Application programs –Filter design, FFT calculation. 

 

Study of TI‘s advanced processors - TMS320C674x and TMS320C55x DSPs, ADSP‘s Blackfin and 
SigmaDSP Processors, NXP‘s DSP56Fxx Family of DSP Processors, Comparison of the features of TI, 
ADSP and NXP DSP family processors. 

TOTAL: 45 PERIODS 
 

OUTCOMES: 

At the end of the course, the student should be able to: 

 Analyze the concepts of Digital Signal Processors 

 Demonstrate their ability to program the DSP processor for signal processing applications 

 Discuss, compare and select the suitable Advanced DSP Processors for real-time signal processing 
applications 

 
REFERENCES: 

1. B. Venkataramani and M. Bhaskar, ―Digital Signal Processors – Architecture, Programming and 
Applications‖ – Tata McGraw – Hill Publishing Company Limited. New Delhi, 2003. 

2. Avtar Singh and S. Srinivasan, Digital Signal Processing – Implementations using DSP 
Microprocessors with Examples from TMS320C54xx, Cengage Learning India Private Limited, 
Delhi 2012. 

UNIT I FUNDAMENTALS OF PROGRAMMABLE DSPs 9 

UNIT II TMS320C5X PROCESSOR 9 

UNIT III TMS320C6X PROCESSOR 9 

UNIT IV ADSP PROCESSORS 9 

UNIT V ADVANCED PROCESSORS 9 
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3. Rulph Chassaing and Donald Reay, Digital Signal Processing and Applications with the C6713 and 
C6416 DSK, John Wiley & Sons, Inc., Publication, 2012 (Reprint). 

4. User guides Texas Instruments, Analog Devices and NXP. 
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ELECTIVE – V 
SEMESTER VIII 

20152E82C SATELLITE COMMUNICATION L T P C 
3   0 0 3 

 

OBJECTIVES: 

The student should be made to: 

 Understand the basics of satellite orbits 

 Understand the satellite segment and earth segment 

 Analyze the various methods of satellite access 

 Understand the applications of satellites 

 Understand the basics of satellite Networks 

UNIT I SATELLITE ORBITS 9 

Kepler‟s Laws, Newton‟s law, orbital parameters, orbital perturbations, station keeping, geo stationary 
and non Geo-stationary orbits – Look Angle Determination- Limits of visibility – eclipse-Sub satellite 

point –Sun transit outage-Launching Procedures - launch vehicles and propulsion. 

UNIT II SPACE SEGMENT 9 
Spacecraft Technology- Structure, Primary power, Attitude and Orbit control, Thermal control and 
Propulsion, communication Payload and supporting subsystems, Telemetry, Tracking and command- 
Transponders-The Antenna Subsystem. 

UNIT III SATELLITE LINK DESIGN 9 
Basic link analysis, Interference analysis, Rain induced attenuation and interference, Ionospheric 
characteristics, Link Design with and without frequency reuse. 

UNIT IV SATELLITE ACCESS AND CODING METHODS 9 

Modulation and Multiplexing: Voice, Data, Video, Analog – digital transmission system, Digital video 
Broadcast, multiple access: FDMA, TDMA, CDMA, DAMA Assignment Methods, compression – 
encryption, Coding Schemes. 

INTELSAT Series, INSAT, VSAT, Mobile satellite services: GSM, GPS, INMARSAT, LEO, MEO, 
Satellite Navigational System. GPS Position Location Principles, Differential GPS, Direct Broadcast 
satellites (DBS/DTH). 

TOTAL: 45 PERIODS 

OUTCOMES: 

At the end of the course, the student would be able to: 

 Analyze the satellite orbits 

 Analyze the earth segment and space segment 

 Analyze the satellite Link design 

 Design various satellite applications 
 

TEXT BOOKS: 
1. Dennis Roddy, ―Satellite Communication‖, 4th Edition, Mc Graw Hill International, 2006. 
2. Timothy,Pratt,Charles,W.Bostain,JeremyE.Allnutt,"SatelliteCommunication‖, 2nd Edition, Wiley 

Publications, 2002 

REFERENCES: 
1. Wilbur L.Pritchard, Hendri G. Suyderhoud, Robert A. Nelson, ―Satellite Communication Systems 

Engineering‖, Prentice Hall/Pearson, 2007. 

2. N.Agarwal, ―Design of Geosynchronous Space Craft‖, Prentice Hall, 1986. 

UNIT V SATELLITE APPLICATIONS 9 
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3. Bruce R. Elbert, ―The Satellite Communication Applications‖, Hand Book, Artech House Bostan 
London, 1997. 

4. Tri T. Ha, ―Digital Satellite Communication‖, II nd edition, 1990. 

5. Emanuel Fthenakis, ―Manual of Satellite Communications‖, Mc Graw Hill Book Co., 1984. 
6. Robert G. Winch, ―Telecommunication Trans Mission Systems‖, Mc Graw-Hill Book Co., 1983. 
7. Brian Ackroyd, ―World Satellite Communication and earth station Design‖, BSP Professional 

Books, 1990. 

8. G.B.Bleazard, ―Introducing Satellite communications―, NCC Publication, 1985. 
9. M.Richharia, ―Satellite Communication Systems-Design Principles‖, Macmillan 2003. 
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ELECTIVE – V 
SEMESTER VIII 

20152E82D SOFT COMPUTING L T P  C 
3   0 0   3 

 

OBJECTIVES: 

 To learn the basic concepts of Soft Computing 

 To become familiar with various techniques like neural networks, genetic algorithms and fuzzy 
systems. 

 To apply soft computing techniques to solve problems. 

UNIT I INTRODUCTION TO SOFT COMPUTING 9 
Introduction-Artificial Intelligence-Artificial Neural Networks-Fuzzy Systems-Genetic Algorithm and 
Evolutionary Programming-Swarm Intelligent Systems-Classification of ANNs-McCulloch and Pitts 

Neuron Model-Learning Rules: Hebbian and Delta- Perceptron Network-Adaline Network-Madaline 
Network. 

UNIT II ARTIFICIAL NEURAL NETWORKS 9 
Back propagation Neural Networks - Kohonen Neural Network -Learning Vector Quantization - 
Hamming Neural Network - Hopfield Neural Network- Bi-directional Associative Memory -Adaptive 
Resonance Theory Neural Networks- Support Vector Machines - Spike Neuron Models. 

UNIT III FUZZY SYSTEMS 9 

Introduction to Fuzzy Logic, Classical Sets and Fuzzy Sets - Classical Relations and Fuzzy Relations - 
Membership Functions -Defuzzification - Fuzzy Arithmetic and Fuzzy Measures - Fuzzy Rule Base and 
Approximate Reasoning - Introduction to Fuzzy Decision Making. 

Basic Concepts- Working Principles -Encoding- Fitness Function - Reproduction - Inheritance Operators 
- Cross Over - Inversion and Deletion -Mutation Operator - Bit-wise Operators -Convergence of Genetic 
Algorithm. 

UNIT V        HYBRID SYSTEMS 9 
Hybrid Systems -Neural Networks, Fuzzy Logic and Genetic -GA Based Weight Determination - LR- 
Type Fuzzy Numbers - Fuzzy Neuron - Fuzzy BP Architecture - Learning in Fuzzy BP- Inference by 
Fuzzy BP - Fuzzy ArtMap: A Brief Introduction - Soft Computing Tools - GA in Fuzzy Logic Controller 
Design - Fuzzy Logic Controller 

TOTAL: 45 PERIODS 
 

OUTCOMES: 

Upon completion of this course, the students should be able to 

 Apply suitable soft computing techniques for various applications. 

 Integrate various soft computing techniques for complex problems. 

 

TEXT BOOKS: 

1. N.P.Padhy, S.P.Simon, "Soft Computing with MATLAB Programming", Oxford University Press, 

2015. 

2. S.N.Sivanandam , S.N.Deepa, "Principles of Soft Computing", Wiley India Pvt.Ltd., 2nd 

Edition, 2011. 

3. S.Rajasekaran, G.A.Vijayalakshmi Pai, "Neural Networks, Fuzzy Logic and Genetic Algorithm, 

Synthesis and Applications ", PHI Learning Pvt.Ltd., 2017. 

UNIT IV GENETIC ALGORITHMS 9 
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REFERENCES: 

1. Jyh-Shing Roger Jang, Chuen-Tsai Sun, Eiji Mizutani, ―Neuro-Fuzzy and Soft Computing‖, 

Prentice-Hall of India, 2002. 

2. Kwang H.Lee, ―First course on Fuzzy Theory and Applications‖, Springer, 2005. 
3. George J. Klir and Bo Yuan, ―Fuzzy Sets and Fuzzy Logic-Theory and Applications‖ Prentice 

Hall, 1996. 

4. James A. Freeman and David M. Skapura, ―Neural Networks Algorithms, Applications, and 

Programming Techniques‖, Addison Wesley, 2003. 
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ELECTIVE – V 
SEMESTER VIII 

20152E82E PRINCIPLES OF SPEECH PROCESSING L T P  C 
3   0 0 3 

 

OBJECTIVES: 

The student should be made: 

 To understand the speech production mechanism and the various speech analysis techniques and 
speech models 

 To understand the speech compression techniques 

 To understand the speech recognition techniques 

 To know the speaker recognition and text to speech synthesis techniques 

UNIT I SPEECH SIGNAL CHARACTERISTICS & ANALYSIS 11 
Speech production process - speech sounds and features- - Phonetic Representation of Speech -- 
representing= speech in time and frequency domains - Short-Time Analysis of Speech - Short-Time 
Energy and Zero-Crossing Rate - Short-Time Autocorrelation Function - Short-Time Fourier Transform 
(STFT) - Speech Spectrum - Cepstrum - Mel-Frequency Cepstrum Coefficients - Hearing and Auditory 

Perception - Perception of Loudness - Critical Bands - Pitch Perception 

UNIT II SPEECH COMPRESSION 12 

Sampling and Quantization of Speech Vector Quantization- (PCM) - Adaptive differential PCM - Delta 

Modulation -Linear predictive coding (LPC) - Code excited Linear predictive Coding (CELP) 

UNIT III SPEECH RECOGNITION 12 
LPC for speech recognition- Hidden Markov Model (HMM)- training procedure for HMM- subword unit 
model based on HMM- language models for large vocabulary speech recognition - Overall recognition 
system based on subword units - Context dependent subword units- Semantic post processor for speech 
recognition 

UNIT IV SPEAKER RECOGNITION 5 
Acoustic parameters for speaker verification- Feature space for speaker recognition-similarity measures- 
Text dependent speaker verification-Text independent speaker verification techniques 

Text to speech synthesis(TTS)-Concatenative and waveform synthesis methods, sub-word units for TTS, 

intelligibility and naturalness-role of prosody 

TOTAL: 45 PERIODS 

 

OUTCOMES: 

At the end of the course, the student should be able to: 

 Design speech compression techniques 

 Configure speech recognition techniques 

 Design speaker recognition systems 

 Design text to speech synthesis systems 

TEXT BOOKS: 
1. L. R. Rabiner and R. W. Schafer, Introduction to Digital Signal Processing, Foundations and 

Trendsin Signal Processing Vol. 1, Nos. 1–2 (2007) 1–194 
2. Ben Gold and Nelson Morgan ―Speech and Audio signal processing- processing and perception 

of speech and music‖, John Wiley and sons 2006 

REFERENCES 

1. Lawrence Rabiner, Biiing and– Hwang Juang and B.Yegnanarayana ―Fundamentals of Speech 
Recognition‖, Pearson Education, 2009 

UNIT V SPEAKER RECOGNITION AND TEXT TO SPEECH SYNTHESIS 5 
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2. Claudio Becchetti and Lucio Prina Ricotti, ―Speech Recognition‖, John Wiley and Sons, 1999 
3. Donglos O shanhnessy ―Speech Communication: Human and Machine ―, 2nd Ed. University 

press 2001. 
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ELECTIVE – V 
SEMESTER VIII 

20152E82F FUNDAMENTALS OF NANO SCIENCE L T P  C 
3   0 0 3 

OBJECTIVE: 

 To learn about basis of nanomaterial science, preparation method, types and application 

UNIT I INTRODUCTION 8 
Nanoscale Science and Technology- Implications for Physics, Chemistry, Biology and Engineering- 

Classifications of nanostructured materials- nano particles- quantum dots, nanowires-ultra-thin films- 
multilayered materials. Length Scales involved and effect on properties: Mechanical, Electronic, Optical, 
Magnetic and Thermal properties. Introduction to properties and motivation for study (qualitative only). 

UNIT II GENERAL METHODS OF PREPARATION 9 
Bottom-up Synthesis-Top-down Approach: Co-Precipitation, Ultrasonication, Mechanical Milling, 
Colloidal routes, Self-assembly, Vapour phase deposition, MOCVD, Sputtering, Evaporation, Molecular 
Beam Epitaxy, Atomic Layer Epitaxy, MOMBE. 

UNIT III NANOMATERIALS 12 
Nanoforms of Carbon - Buckminster fullerene- graphene and carbon nanotube, Single wall carbon 
Nanotubes (SWCNT) and Multi wall carbon nanotubes (MWCNT)- methods of synthesis(arc-growth, 
laser ablation, CVD routes, Plasma CVD), structure-property Relationships applications-Nanometal 
oxides-ZnO, TiO2,MgO, ZrO2, NiO, Nano alumina, CaO, AgTiO2, Ferrites, Nano clays- 
functionalization and applications-Quantum wires, Quantum dots-preparation, properties and 
applications. 

UNIT IV CHARACTERIZATION TECHNIQUES 9 
X- ray diffraction technique, Scanning Electron Microscopy - environmental techniques, Transmission 
Electron Microscopy including high-resolution imaging, Surface Analysis techniques-AFM, SPM, STM, 
SNOM, ESCA, SIMS-Nanoindentation. 

Nano InfoTech: Information storage- Nano computer, molecular switch, super chip, nanocrystal, Nano 
biotechnology: nanoprobes in medical diagnostics and biotechnology, Nano medicines, Targeted drug 
delivery, Bioimaging - Micro Electro Mechanical Systems (MEMS), Nano Electro Mechanical Systems 
(NEMS)- Nano sensors, nano crystalline silver for bacterial inhibition, Nanoparticles for sun barrier 
products - In Photostat, printing, solar cell, battery. 

TOTAL: 45 PERIODS 

OUTCOMES: 

 Will familiarize about the science of nanomaterials 

 Will demonstrate the preparation of nanomaterials 

 Will develop knowledge in characteristic nanomaterial 

 

TEXT BOOKS: 

1. A.S. Edelstein and R.C. Cammearata, eds., ―Nanomaterials: Synthesis, Properties and 

Applications‖, Institute of Physics Publishing, Bristol and Philadelphia, 1996. 

2. N John Dinardo, ―Nanoscale Characterization of surfaces & Interfaces‖, 2nd edition, Weinheim 

Cambridge, Wiley-VCH, 2000. 
 

REFERENCES: 

1. G Timp, ―Nanotechnology‖, AIP press/Springer, 1999. 

2. Akhlesh Lakhtakia,―The Hand Book of Nano Technology, Nanometer Structure, Theory, 
Modeling and Simulations‖. Prentice-Hall of India (P) Ltd, New Delhi, 2007. 

UNIT V APPLICATIONS 7 
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SEMESTER VIII 

201AGPE PROFESSIONAL ETHICS AND HUMAN VALUES L T P C 

0   0 0 2 

 
OBJECTIVE: 

 To enable the students to create an awareness on Engineering Ethics and Human Values, to instill 
Moral and Social Values and Loyalty and to appreciate the rights of others. 

 

UNIT I HUMAN VALUES 
Morals, values and Ethics – Integrity – Work ethic – Service learning – Civic virtue – Respect for others – Living 

peacefully – Caring – Sharing – Honesty – Courage – Valuing time – Cooperation – Commitment – Empathy – 
Self confidence – Character – Spirituality – Introduction to Yoga and meditation for professional excellence and 
stress management. 

UNIT II ENGINEERING ETHICS 

Senses of ‗Engineering Ethics‘ – Variety of moral issues – Types of inquiry – Moral dilemmas – Moral Autonomy 
– Kohlberg‘s theory – Gilligan‘s theory – Consensus and Controversy – Models of professional roles - Theories 

about right action – Self-interest – Customs and Religion – Uses of Ethical Theories. 

UNIT III ENGINEERING AS SOCIAL EXPERIMENTATION 
Engineering as Experimentation – Engineers as responsible Experimenters – Codes of Ethics – A Balanced 
Outlook on Law. 

 
Safety and Risk – Assessment of Safety and Risk – Risk Benefit Analysis and Reducing Risk - Respect for 
Authority – Collective Bargaining – Confidentiality – Conflicts of Interest – Occupational Crime – Professional 

Rights – Employee Rights – Intellectual Property Rights (IPR)– Discrimination. 

UNIT V GLOBAL ISSUES 
Multinational Corporations – Environmental Ethics – Computer Ethics – Weapons Development – Engineers as 
Managers – Consulting Engineers – Engineers as Expert Witnesses and Advisors – Moral Leadership –Code of 
Conduct – Corporate Social Responsibility. 

 
OUTCOMES: 

 Upon completion of the course, the student should be able to apply ethics in society, discuss the ethical 
issues related to engineering and realize the responsibilities and rights in the society. 

 

TEXT BOOKS: 
1 Mike W. Martin and Roland Schinzinger, ― Ethics in Engineering‖, Tata McGraw Hill, New Delhi, 

2003. 

2 Govindarajan M, Natarajan S, Senthil Kumar V. S, ― Engineering Ethics‖, Prentice Hall of India, New 

Delhi, 2004. 

 

REFERENCES: 

1 Charles B. Fleddermann, ―Engineering Ethics‖, Pearson Prentice Hall, New Jersey, 2004. 

2 Charles E. Harris, Michael S. Pritchard and Michael J. Rabins, ―Engineering Ethics – Concepts and 

Cases‖, Cengage Learning, 2009. 

3 John R Boatright, ―Ethics and the Conduct of Business‖, Pearson Education, New Delhi, 2003 
4 Edmund G Seebauer and Robert L Barry, ―Fundamentals of Ethics for Scientists and Engineers‖, 

Oxford University Press, Oxford, 2001. 

5 Laura P. Hartman and Joe Desjardins, ―Business Ethics: Decision Making for Personal Integrity and 

Social Responsibility‖ Mc Graw Hill education, India Pvt. Ltd.,New Delhi, 2013. 

6 World Community Service Centre, ‗ Value Education‘, Vethathiri publications, Erode, 2011. 

 

Web sources: 

www.onlineethics.org www.nspe.org www.globalethics.org www.ethics.org 

UNIT IV SAFETY, RESPONSIBILITIES AND RIGHTS 
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PROGRAMME EDUCATIONAL OBJECTIVES: 
 

PEO1: To enable graduates to pursue research, or have a successful career in academia or 
industries associated with Electronics and Communication Engineering, or as 

entrepreneurs. 

PEO2: To provide students with strong foundational concepts and also advanced techniques and 
tools in order to enable them to build solutions or systems of varying complexity. 

PEO3: To prepare students to critically analyze existing literature in an area of specialization and 

ethically develop innovative and research oriented methodologies to solve the problems 

identified. 

 
PROGRAMME OUTCOMES: 

Engineering Graduates will be able to: 

A. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 
problems. 

B. Problem analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences. 
 

C. Design/development of solutions: Design solutions for complex engineering problems 

and design system components or processes that meet the specified needs with 

appropriate consideration for the public health and safety, and the cultural, societal, and 

environmental considerations. 

 
D. Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of data, 

and synthesis of the information to provide valid conclusions. 

E. Modern tool usage: Create, select, and apply appropriate techniques, resources, and 
modern engineering and IT tools including prediction and modeling to complex 

engineering activities with an understanding of the limitations. 

F. The engineer and society: Apply reasoning informed by the contextual knowledge to 

assess societal, health, safety, legal and cultural issues and the consequent responsibilities 
relevant to the professional engineering practice. 

G. Environment and sustainability: Understand the impact of the professional engineering 

solutions in societal and environmental contexts, and demonstrate the knowledge of, and 

need for sustainable development. 

H. Ethics: Apply ethical principles and commit to professional ethics and responsibilities 
and norms of the engineering practice. 

I. Individual and team work: Function effectively as an individual, and as a member or 

leader in diverse teams, and in multidisciplinary settings. 

297



SKILL DEVELOPMENT EMPLOYABILITY ENTREPRENEURSHIP 

J. Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend and 

write effective reports and design documentation, make effective presentations, and give 

and receive clear instructions. 

K. Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one‘s own work, as a member 

and leader in a team, to manage projects and in multidisciplinary environments. 

L. Life-long learning: Recognize the need for, and have the preparation and ability to 

engage in independent and life-long learning in the broadest context of technological 

change. 

 

 

MAPPING OF PROGRAMME EDUCATIONAL OBJECTIVES WITH 

PROGRAMME OUTCOMES 

 

PROGRAMME PROGRAMM OUTCOMES 

 

EDUCATIONAL A B C D 
 

E 
 

F G H I J K L M 
OBJECTIVES 

1 3 3 2 3 2 1 1 2 1 1 3 1 3 

2 3 3 3 3 3 1 1 1 1 1 1 2 2 

3 3 3 3 3 3 2 2 3 1 2 2 2 2 

 
 

1-Reasonable: 2- Significant: 3- Strong 
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SEMESTER I 
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S.No Course 

Code 

Course Title L T P C 

1 17147S11 Communicative English 5 1 0 4 

2 17148S12 Engineering Mathematics - I 5 1 0 4 

3 17149S13 Engineering Physics 5 1 0 4 

4 17149S14 Engineering Chemistry 5 1 0 4 

5 17154S15 Engineering Graphics 5 1 0 4 

6 17150S16 Problem Solving and Python programming 5 1 0 4 

7 17150L17 Problem Solving and Python 

Programming Laboratory 

0 0 3 2 

8 17149L18 Physics and Chemistry Laboratory 0 0 3 2 

9 171VEA19 Value Education 1 

 TOTAL CREDITS 29 

 

SEMESTER – II 
 

S.No Course Code Course Name L T P C 

1 17147S21 Technical English 5 1 0 4 

2 17148S22A Engineering Mathematics - II 5 1 0 4 

3 17149S23B Physics for Electronics Engineering 5 1 0 4 

4 17149S24A Environmental Science and Engineering 5 1 0 4 

5 17153S25C Circuit Theory 5 1 0 4 

6 17154S26C Basic Civil and Mechanical Engineering 5 1 0 4 

7 17154L27 Engineering Practices Laboratory 0 0 3 2 

8 17153L28C Electric Circuits Laboratory 0 0 3 2 

9 171ICA29 Fundamentals of Indian Constitution and Economy 1 

 TOTAL CREDITS 29 
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SEMESTER III 
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S.No Course Code Course Name L T P C 

1 
17149S31C 

Transforms and Partial Differential 

Equations 

 
3 

 
1 

 
0 

 
4 

2 17153C32 Digital Logic Circuits 3 1 0 3 

3 17153C33 Electromagnetic Theory 
2 2 0 3 

4 17153C34 Electrical Machines - I 2 2 0 3 

5 17153C35 Electron Devices and Circuits 
3 0 0 3 

6 17153C36 Power Plant Engineering 
3 0 0 3 

7 17153L37 Electronics Laboratory 0 0 3 2 

8 17153L38 Electrical Machines Laboratory - I 0 0 3 2 

TOTAL CREDITS 23 

 

 
 

SEMESTER IV 
 

 

S.No Course Code Course Name L T P C 

1 17149C41C Numerical Methods 4 0 0 4 

2 17153C42 Electrical Machines - II 2 2 0 3 

3 17153C43 Transmission and Distribution 
3 0 0 3 

4 17153C44 Measurements and Instrumentation 
3 0 0 3 

5 
17153C45 

Linear Integrated Circuits and 

Applications 

 
3 

 
0 

 
0 

 
3 

6 17153C46 Control Systems 3 2 0 4 

7 17153L47 Electrical Machines Laboratory - II 0 0 4 2 

8 
17153L48 

Linear and Digital Integrated Circuits 

Laboratory 

 
0 

 
0 

 
4 

 
2 

9 17153L49 Technical Seminar 0 0 2 1 

10 17153CRS Research Led Seminar 0 0 0 1 

TOTAL CREDITS 26 
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S.No Course Code Course Name L T P C 

1 17153C51 Power System Analysis 3 0 0 3 

2 17153C52 Microprocessors and Microcontrollers 3 0 0 3 

3 17153C53 Power Electronics 3 0 0 3 

4 17153FE54_ Free Elective - I* 3 0 0 3 

5 17153C55 Digital Signal Processing 2 2 0 3 

6 17153C56 Object Oriented Programming 3 0 0 3 

7 17153L57 Control and Instrumentation Laboratory 0 0 3 2 

8 17153L58 Object Oriented Programming Laboratory 0 0 3 2 

9 17153L59 Professional Communication 0 0 2 1 

10 17153CRM Research Methodology 3 0 0 3 

TOTAL CREDITS 26 

 

 

SEMESTER – VI 
 

S.No Course Code Course Name L T P C 

1 17153C61 Solid State Drives 3 0 0 3 

2 17153C62 Protection and Switchgear 3 0 0 3 

3 17153C63 Embedded Systems 3 0 0 3 

4 17153E64_ Elective - I 3 0 0 3 

5 17153E65   Elective - II 3 0 0 3 

6 17153L66 Power Electronics and Drives Laboratory 0 0 3 2 

7 
17153L67 

Microprocessors and Microcontrollers 

Laboratory 

 

0 

 

0 

 

3 

 

2 

8 17153MP68 Mini Project 0 0 4 2 

9 17153CBR Participation in Bounded Research 0 0 0 2 

TOTAL CREDITS 23 
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S.No Course Code Course Name L T P C 

1 17153C71 High Voltage Engineering 
3 0 0 3 

2 17153C72 Power System Operation and Control 3 0 0 3 

3 17153C73 Renewable Energy Systems 3 0 0 3 

4 17153FE74_ Free Elective -II 3 0 0 3 

5 17153E75_ Elective - III 3 0 0 3 

6 17153E76_ Elective - IV 3 0 0 3 

7 17153L77 Power System Simulation Laboratory 0 0 3 2 

8 17153L78 Renewable Energy Systems Laboratory 0 0 3 2 

9 17153CSR 
Participation in Scaffolded Research 

(Design / Socio Technical Project) 

 

0 

 

0 

 

0 

 

4 

TOTAL CREDITS 26 

 

SEMESTER – VIII 
 

S.No Course Code Course Name L T P C 

1. 17153E81_ Elective - V 3 0 0 3 

2. 17153E82_ Elective - VI 3 0 0 3 

3. 17153P81 Project Work - - - 12 

4. 17153CEC Comprehensive Exit Course 2 

TOTAL CREDITS 20 

*Course from the curriculum of other UG Programmes 
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LIST OF ELECTIVES 
 

SKILL DEVELOPMENT EMPLOYABILITY ENTREPRENEURSHIP 

 

ELECTIVE –I (VI SEMESTER) 
 

S.No Course Code Course Name L T P C 

1. 17153E64A Advanced Control System 2 2 0 3 

2. 17153E64B Visual Languages and Applications 3 0 0 3 

3. 17153E64C Design of Electrical Apparatus 3 0 0 3 

4. 17153E64D Power Systems Stability 3 0 0 3 

5. 17153E64E Modern Power Converters 3 0 0 3 

6. 17153E64F Intellectual Property Rights 3 0 0 3 

 

ELECTIVE – II (VI SEMESTER) 
 

S.No Course Code Course Name L T P C 

1. 17153E65A Principles of Robotics 3 0 0 3 

2. 17153E65B Special Electrical Machines 3 0 0 3 

3. 17153E65C Power Quality 3 0 0 3 

4. 17153E65D EHVAC Transmission 3 0 0 3 

5. 17153E65E Communication Engineering 3 0 0 3 

 

ELECTIVE – III (VII SEMESTER) 
 

S.No Course Code Course Name L T P C 

1 17153E75A Disaster Management 3 0 0 3 

2 17153E75B Human Rights 3 0 0 3 

3 17153E75C Operations Research 3 0 0 3 

4 17153E75D Probability and Statistics 3 0 0 3 

5 17153E75E Fiber Optics and Laser Instrumentation 3 0 0 3 
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ELECTIVE – IV (VII SEMESTER) 
 

SKILL DEVELOPMENT EMPLOYABILITY ENTREPRENEURSHIP 

 

S.No Course Code Course Name L T P C 

1 17153E76A System Identification and Adaptive Control 3 0 0 3 

2 17153E76B Computer Architecture 3 0 0 3 

3 17153E76C Control of Electrical Drives 3 0 0 3 

4 17153E76D VLSI Design 3 0 0 3 

5 17153E76E Power Systems Transients 3 0 0 3 

6 17153E76F Total Quality Management 3 0 0 3 

 

ELECTIVE – V (VIII SEMESTER) 
 

S.No Course Code Course Name L T P C 

1 17153E81A Flexible AC Transmission Systems 3 0 0 3 

2 17153E81B Soft Computing Techniques 3 0 0 3 

3 17153E81C Power Systems Dynamics 3 0 0 3 

4 17153E81D SMPS and UPS 3 0 0 3 

5 17153E81E Electric Energy Generation, Utilization and 
Conservation 

3 0 0 3 

6 17153E81F Professional Ethics in Engineering 3 0 0 3 

7 17153E81G Principles of Management 3 0 0 3 

 

ELECTIVE – VI (VIII SEMESTER) 
 

S.No Course Code Course Name L T P C 

1 17153E82A Energy Management and Auditing 3 0 0 3 

2 17153E82B Data Structures 3 0 0 3 

3 17153E82C High Voltage Direct Current Transmission 3 0 0 3 

4 17153E82D Microcontroller Based System Design 3 0 0 3 

5 17153E82E Smart Grid 3 0 0 3 

6 17153E82F Biomedical Instrumentation 3 0 0 3 

7 17153E82G Fundamentals of Nano Science 3 0 0 3 
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FREE ELECTIVE (V SEM) 
 

SKILL DEVELOPMENT EMPLOYABILITY ENTREPRENEURSHIP 

 

S.No Course Code Course Name L T P C 

1 17150FE54A Database Management System 3 0 0 3 

2 17152FE54A Basics of Biomedical Instrumentation 3 0 0 3 

3 17154FE54A Renewable Energy Sources 3 0 0 3 

4 17155FE54A Air Pollution and Control Engineering 3 0 0 3 

5 17150FE54B Cloud computing 3 0 0 3 

6 17152FE54B Sensors and Transducers 3 0 0 3 

7 17154FE54B Automatic System 3 0 0 3 

8 17155FE54B Geographic Information System 3 0 0 3 

 

 

FREE ELECTIVE (VII SEM) 
 

S.No Course Code Course Name L T P C 

1 17150FE74A Introduction to C Programming 3 0 0 3 

2 17152FE74A Robotics 3 0 0 3 

3 17154FE74A Industrial safety 3 0 0 3 

4 17155FE74A Green Building Design 3 0 0 3 

5 17150FE74B Datastructures and Algorithms 3 0 0 3 

6 17152FE74B Electronic Devices 3 0 0 3 

7 17154FE74B Testing of Materials 3 0 0 3 

8 17155FE74B Waste water Treatment 3 0 0 3 
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SKILL DEVELOPMENT EMPLOYABILITY ENTREPRENEURSHIP 

CREDITS DISTRIBUTION 

CGPA CREDITS 

Semester Core Elective 
Free 

Elective 

Comprehensive 

Exit Course 

RSD 

Course 
Others Total 

I 28 - - - - - 28 

II 28 - - - - - 28 

III 23 - - - - - 23 

IV 25 - - - 01 - 26 

V 20 - 03 - 03 - 26 

VI 15 06 - - 02 - 23 

VII 13 06 03 - 04 - 26 

VIII 12 06 - 02 - - 20 

Over ALL Credits  200 

 
NON CGPA CREDITS 

 

Semester Add on course Total 

I 01 01 

II 01 01 

III - - 

IV - - 

V - - 

VI - - 

VII - - 

VIII - - 

Co 

curricular 
Activities 

In-plant Training , Industrial Visit 

, Seminars & Conferences 

 

03 

TOTAL NON-CGPA CREDITS 05 

 

 
TOTAL CREDITS 

CGPA CREDITS 200 

NON-CGPA CREDITS 05 

TOTAL 205 
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SKILL DEVELOPMENT EMPLOYABILITY ENTREPRENEURSHIP 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

SYLLABI 

309



B.TECH-EEE-R2017-SEM-I 

Page 1 of 116 

 

 

 

 

17147S11 
COMMUNICATIVE ENGLISH 

 
OBJECTIVES: 

To develop the basic reading and writing skills of first year engineering and technology students. 

To help learners develop their listening skills, which will, enable them listen to lectures and 

comprehend them by asking questions; seeking clarifications. 

To help learners develop their speaking skills and speak fluently in real contexts. 

To help learners develop vocabulary of a general kind by developing their reading skills 

UNIT I SHARING INFORMATION RELATED TO ONESELF/FAMILY& FRIENDS 12 

Reading- short comprehension passages, practice in skimming-scanning and predicting- Writing- 
completing sentences- - developing hints. Listening- short texts- short formal   and   informal 
conversations. Speaking- introducing oneself - exchanging personal   information-   Language 

development- Wh- Questions- asking and answering-yes   or   no   questions-   parts   of   speech. 
Vocabulary development-- prefixes- suffixes- articles.- count/ uncount nouns. 

UNIT II GENERAL READING AND FREE WRITING 12 

Reading - comprehension-pre-reading-post reading- comprehension questions (multiple choice questions 

and /or short questions/ open-ended questions)-inductive reading- short narratives and descriptions from 

newspapers including dialogues and conversations (also used as short Listening texts)- register- Writing – 
paragraph writing- topic sentence- main ideas- free writing, short narrative descriptions using some suggested 

vocabulary and structures –Listening- telephonic conversations. Speaking – sharing information of a personal 

kind—greeting – taking leave- Language development 

– prepositions, conjunctions Vocabulary development- guessing meanings of words in context. 

UNIT III GRAMMAR AND LANGUAGE DEVELOPMENT 12 

Reading- short texts and longer passages (close reading) Writing- understanding text structure- use of 

reference words and discourse markers-coherence-jumbled sentences Listening – listening to longer texts 
and filling up the table- product description- narratives from different sources. Speaking- asking about 

routine actions and expressing opinions. Language development-   degrees   of comparison- pronouns- 

direct vs indirect questions- Vocabulary development – single word substitutes- adverbs. 

UNIT IV READING AND LANGUAGE DEVELOPMENT 12 

Reading- comprehension-reading longer texts- reading different types of texts- magazines Writing- letter 

writing, informal or personal letters-e-mails-conventions of personal email- Listening- listening 

to dialogues or conversations and completing exercises based on them. Speaking- speaking about 
oneself- speaking about one’s friend- Language development- Tenses- simple present-simple past- present 

continuous and past continuous- Vocabulary development- synonyms-antonyms- phrasal verbs 

 
UNIT V EXTENDED WRITING 12 

Reading- longer texts- close reading –Writing- brainstorming -writing short essays – developing an outline- 

identifying main and subordinate ideas- dialogue writing-Listening – listening to talks- conversations- 
Speaking – participating in conversations- short   group   conversations-Language development-modal 

verbs- present/ past perfect tense - Vocabulary development-collocations- fixed and semi-fixed expressions 

L T P C 

5 1 0 4 
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REFERENCES 

1 Bailey, Stephen. Academic Writing: A practical guide for students. New York: 

Rutledge,2011. 
2 Comfort, Jeremy, et al. Speaking Effectively : Developing Speaking Skillsfor 

BusinessEnglish. Cambridge University Press, Cambridge: Reprint 2011 

3 Dutt P. Kiranmai and RajeevanGeeta. Basic Communication Skills, Foundation Books: 

2013 

4 Means,L. Thomas and Elaine Langlois. English & Communication For Colleges. 

CengageLearning ,USA: 2007 
5 Redston, Chris &Gillies Cunningham Face2Face (Pre-intermediate Student’s Book& 

Workbook) Cambridge University Press, New Delhi: 2005 

. 
 

 
 

17148S12 ENGINEERING MATHEMATICS - I 

 
 

OBJECTIVES : 

L T P C 

5 1  0 4 

 

The goal of this course is to achieve conceptual understanding and to retain the best traditions of traditional 
calculus. The syllabus is designed to provide the basic tools of calculus mainly for the purpose of 

modelling the engineering problems mathematically and obtaining solutions. This is a foundation course 

which mainly deals with topics such as single variable and multivariable calculus and plays an 
important role in the understanding of science, engineering, economics and computer science, among other 

disciplines. 
 

UNIT I DIFFERENTIAL CALCULUS 12 

Representation of functions - Limit of a function - Continuity - Derivatives - Differentiation rules - 
Maxima and Minima of functions of one variable. 

UNIT II FUNCTIONS OF SEVERAL VARIABLES 12 

Partial differentiation – Homogeneous functions and Euler’s theorem – Total derivative – Change of variables 
– Jacobians – Partial differentiation of implicit functions – Taylor’s series for functions of two variables – 

Maxima and minima of functions of two variables – Lagrange’s method of undetermined multipliers. 

UNIT III   INTEGRAL CALCULUS 12 

Definite and Indefinite integrals - Substitution rule - Techniques of Integration - Integration by parts, 

Trigonometric integrals, Trigonometric substitutions, Integration of rational functions by partial fraction, 
Integration of irrational functions - Improper integrals. 

UNIT IV MULTIPLE INTEGRALS 12 

Double integrals – Change of order of integration – Double integrals in polar coordinates – Area enclosed 

by plane curves – Triple integrals – Volume of solids – Change of variables in double and triple integrals. 

UNIT V DIFFERENTIAL EQUATIONS 12 

Higher order linear differential equations with constant coefficients - Method of variation of parameters 

– Homogenous equation of Euler’s and Legendre’s type – System of simultaneous linear differential equations 

with constant coefficients - Method of undetermined coefficients. 

 

TOTAL : 60 PERIODS 
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OUTCOMES : 
 

After completing this course, students should demonstrate competency in the following skills: 

 
Use both the limit definition and rules of differentiation to differentiate functions. 

Apply differentiation to solve maxima and minima problems. 

Evaluate integrals both by using Riemann sums and by using the Fundamental Theorem of 

Calculus. 

Apply integration to compute multiple integrals, area, volume, integrals in polar coordinates, in 
addition to change of order and change of variables. 

 
Evaluate integrals using techniques of integration, such as substitution, partial fractions and 

integration by parts. 

Determine convergence/divergence of improper integrals and evaluate convergent improper 
integrals. 

Apply various techniques in solving differential equations. 

 
TEXT BOOKS : 

 

1. Grewal B.S., “Higher Engineering Mathematics”, Khanna Publishers, New Delhi, 43
rd 

Edition, 

2014. 
th

 
2. James Stewart, "Calculus: Early Transcendentals", Cengage Learning, 7 Edition, New Delhi, 

2015. [For Units I & III - Sections 1.1, 2.2, 2.3, 2.5, 2.7(Tangents problems only), 2.8, 3.1 to 3.6, 
3.11, 4.1, 4.3, 5.1(Area problems only), 5.2, 5.3, 5.4 (excluding net change theorem), 5.5, 7.1 - 

7.4 and 7.8]. 

 

REFERENCES : 
 

1. Anton, H, Bivens, I and Davis, S, "Calculus", Wiley, 10
th 

Edition, 2016. 

2. Jain R.K. and Iyengar S.R.K., “Advanced Engineering Mathematics”, Narosa Publications, New 

Delhi, 3
rd 

Edition, 2007. 
3. Narayanan, S. and Manicavachagom Pillai, T. K., “Calculus" Volume I and II, 

 S. Viswanathan Publishers Pvt. Ltd., Chennai, 2007.  

4. Srimantha Pal and Bhunia, S.C, "Engineering Mathematics" Oxford University Press, 2015.  

5. Weir, M.D and Joel Hass, "Thomas Calculus", 12
th 

Edition, Pearson India, 2016.  
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17149S13 ENGINEERING PHYSICS 

 
OBJECTIVES 

: 

To enhance the fundamental knowledge in Physics and its applications relevant to various streams 

of Engineering and Technology. 
 

UNIT I PROPERTIES OF MATTER 9 

Elasticity – Stress-strain diagram and its uses - factors affecting elastic modulus and tensile strength 

– torsional stress and deformations – twisting couple - torsion pendulum: theory and   experiment - bending 

of beams - bending moment – cantilever: theory and experiment – uniform and non-uniform bending: theory 
and experiment - I-shaped girders - stress due to bending in beams. 

UNIT II WAVES AND FIBER OPTICS 9 

Oscillatory motion – forced and damped oscillations: differential equation and its solution – plane 
progressive waves – wave equation. Lasers : population of energy levels, Einstein’s A and B 

coefficients derivation – resonant cavity, optical amplification (qualitative) – Semiconductor lasers: 

homojunction and heterojunction – Fiber optics: principle, numerical aperture and acceptance angle -types of 
optical fibres (material, refractive index, mode) – losses associated with optical fibers - fibre optic sensors: 

pressure and displacement. 

UNIT III THERMAL PHYSICS 9 

Transfer of heat energy – thermal expansion of solids and liquids – expansion joints - bimetallic strips 

- thermal conduction, convection and radiation – heat conductions in solids – thermal conductivity - Forbe’s 
and Lee’s disc method: theory and experiment - conduction through compound media (series 

and parallel) – thermal insulation – applications: heat exchangers, refrigerators, ovens and solar 
water heaters. 

 
UNIT IV QUANTUM PHYSICS 9 
Black body radiation – Planck’s theory (derivation) – Compton effect: theory and experimental 

verification – wave particle duality – electron diffraction – concept of wave function and its physical 
significance – Schrödinger’s wave equation – time independent and time dependent equations – particle in 
a one-dimensional rigid box – tunnelling (qualitative) - scanning tunnelling microscope. 

 

UNIT V CRYSTAL PHYSICS 9 

Single crystalline, polycrystalline and amorphous materials – single crystals: unit cell, crystal systems, Bravais 

lattices, directions and planes in a crystal, Miller indices – inter-planar distances - 
coordination number and packing factor for SC, BCC, FCC, HCP and diamond structures - crystal 

imperfections: point defects, line defects – Burger vectors, stacking faults – role of imperfections in plastic 

deformation - growth of single crystals: solution and melt growth techniques. 
 

TOTAL : 45 PERIODS 

OUTCOMES: 

Upon completion of this course, 
the students will gain knowledge on the basics of properties of matter and its applications, 

the students will acquire knowledge on the concepts of waves and optical devices and their 

applications in fibre optics, 

the students will have adequate knowledge on the concepts of thermal properties of materials and their 
applications in expansion joints and heat exchangers, 

the students will get knowledge on advanced physics concepts of quantum theory and its 

applications in tunneling microscopes, and 

the students will understand the basics of crystals, their structures and different crystal growth 

techniques. 

 

TECH 

L 

 

EEE- 

T 

 

R2017 

P 

 

-SEM-I 

C 

5 1 0 4 
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TEXT BOOKS: 

1. Bhattacharya, D.K. & Poonam, T. “Engineering Physics”. Oxford University Press, 2015. 

2. Gaur, R.K. & Gupta, S.L. “Engineering Physics”. Dhanpat Rai Publishers, 2012. 

3. Pandey, B.K. & Chaturvedi, S. “Engineering Physics”. Cengage Learning India, 2012. 

 
REFERENCES: 

1. Halliday, D., Resnick, R. & Walker, J. “Principles of Physics”. Wiley, 2015. 

2. Serway, R.A. & Jewett, J.W. “Physics for Scientists and Engineers”. Cengage Learning, 

2010. 

3. Tipler, P.A. & Mosca, G. “Physics for Scientists and Engineers with Modern Physics’. 

W.H.Freeman, 2007. 
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17149S14 ENGINEERING CHEMISTRY L  T P C 

5 1 0 4 

OBJECTIVES: 

To make the students conversant with boiler feed water requirements, related problems and water treatment 

techniques. 

To develop an understanding of the basic concepts of phase rule and its applications to single and two 

component systems and appreciate the purpose and significance of alloys. 

Preparation, properties and applications of engineering materials. 

Types of fuels, calorific value calculations, manufacture of solid, liquid and gaseous fuels. 

Principles and generation of energy in batteries, nuclear reactors, solar cells, wind mills and fuel cells. 

UNIT I WATER AND ITS TREATMENT 9 

Hardness of water – types – expression of hardness – units – estimation of hardness of water by EDTA – 

numerical problems – boiler troubles (scale and sludge) – treatment of boiler feed water – Internal treatment 

(phosphate, colloidal, sodium aluminate and calgon conditioning) external treatment 
– Ion exchange process, zeolite process – desalination of brackish water - Reverse Osmosis. 

UNIT II SURFACE CHEMISTRY AND CATALYSIS 9 

Adsorption: Types of adsorption – adsorption of gases on solids – adsorption of solute from solutions 
– adsorption isotherms – Freundlich’s adsorption isotherm – Langmuir’s adsorption isotherm – contact theory – 

kinetics of surface reactions, unimolecular reactions, Langmuir - applications of adsorption on pollution 

abatement. 

Catalysis: Catalyst – types of catalysis – criteria – autocatalysis – catalytic poisoning and catalytic promoters - 

acid base catalysis – applications (catalytic convertor) – enzyme catalysis– Michaelis – 

Menten equation. 

 
 

UNIT III ALLOYS AND PHASE RULE 9 

Alloys: Introduction- Definition- properties of alloys- significance of alloying, functions and effect of alloying 
elements- Nichrome and stainless steel (18/8) – heat treatment   of   steel.   Phase   rule: Introduction, 

definition of terms with examples, one component system -water system - reduced phase rule - thermal 

analysis and cooling curves - two component systems - lead-silver system - Pattinson process. 

 
 

UNIT IV FUELS AND COMBUSTION 9 
Fuels: Introduction - classification of fuels - coal - analysis of coal (proximate and ultimate) - 
carbonization - manufacture of metallurgical coke (Otto Hoffmann method) - petroleum - manufacture of 
synthetic petrol (Bergius process) - knocking - octane number - diesel oil - cetane number - natural gas - 

compressed natural gas (CNG) - liquefied petroleum gases (LPG) - power alcohol and biodiesel. Combustion of 
fuels: Introduction - calorific value - higher and lower calorific values- theoretical calculation of calorific 
value - ignition temperature - spontaneous ignition temperature - explosive range - flue gas analysis (ORSAT 
Method). 

 
UNIT V ENERGY SOURCES AND STORAGE DEVICES 9 

Nuclear fission - controlled nuclear fission - nuclear fusion - differences between nuclear fission and fusion - 

nuclear chain reactions - nuclear energy - light water nuclear power plant - breeder reactor - solar energy 
conversion - solar cells - wind energy. Batteries, fuel cells and supercapacitors: Types of batteries – primary 

battery (dry cell) secondary battery (lead acid battery, lithium-ion-battery) fuel cells 

– H2-O2 fuel cell. 
TOTAL: 45 PERIODS 
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OUTCOMES: 

 

The knowledge gained on engineering materials, fuels, energy sources and water treatment techniques 

will facilitate better understanding of engineering processes and applications for further learning. 
 

TEXT BOOKS: 

1. S. S. Dara and S. S. Umare, “A Textbook of Engineering Chemistry”, S. Chand & Company LTD, New 

Delhi, 2015 
2. P. C. Jain and Monika Jain, “Engineering Chemistry” Dhanpat Rai Publishing Company (P) LTD, New 

Delhi, 2015 
3. S. Vairam, P. Kalyani and Suba Ramesh, “Engineering Chemistry”, Wiley India PVT, LTD, New 

Delhi, 2013. 

 

REFERENCES: 

1. Friedrich Emich, “Engineering Chemistry”, Scientific International PVT, LTD, New Delhi, 2014. 
2. Prasanta Rath, “Engineering Chemistry”, Cengage Learning India PVT, LTD, Delhi, 2015. 

3. Shikha Agarwal, “Engineering Chemistry-Fundamentals and Applications”, Cambridge University 
Press, Delhi, 2015. 

 

 

 

 

 
 

17154S15               ENGINEERING GRAPHICS L T P C 
  5 1 0 4 

OBJECTIVES: 

       To develop in students, graphic skills for communication of concepts, ideas and design of 

Engineering products. 

       T o expose them to existing national standards related to technical drawings. 

CONCEPTS AND CONVENTIONS (Not for Examination) 1 

Importance   of   graphics   in   engineering   applications   –   Use   of drafting instruments – BIS 
conventions and specifications – Size, layout and folding of drawing sheets   –   Lettering   and 

dimensioning. 
 

UNIT I PLANE CURVES AND FREEHAND SKETCHING 7+12 

Basic Geometrical constructions, Curves used in engineering practices: Conics – Construction of ellipse, 

parabola and hyperbola by eccentricity method – Construction of cycloid – construction of involutes of square 
and circle – Drawing of tangents and normal to the above curves. 

Visualization concepts and Free Hand sketching: Visualization principles –Representation of Three 

Dimensional objects – Layout of views- Freehand sketching of multiple views from pictorial views of objects 
 

UNIT II PROJECTION OF POINTS, LINES AND PLANE SURFACE 6+12 

Orthographic   projection-   principles-Principal   planes-First   angle   projection-projection    of    points. 

Projection of straight lines (only First angle projections) inclined to both the principal planes - 
Determination of true lengths and t r ue inclinations by rotating line method and traces Projection of planes 

(polygonal and circular surfaces) inclined to both the principal planes by rotating object method. 
 

UNIT III PROJECTION OF SOLIDS 5+12 

Projection of simple solids like prisms, pyramids, cylinder, cone and truncated solids when the axis is inclined to 

one of the principal planes by rotating object method. 
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UNIT IV         PROJECTION OF SECTIONED SOLIDS AND DEVELOPMENT OF 

SURFACES 5+12 

Sectioning of above solids in simple vertical position when the cutting plane is inclined to the one of the 
principal planes and perpendicular to the other – obtaining true shape of section. Development of lateral surfaces 

of simple and sectioned solids – Prisms, pyramids cylinders and cones. 
 

UNIT V ISOMETRIC AND PERSPECTIVE PROJECTIONS 6+12 
Principles of isometric projection – isometric scale –Isometric projections of simple solids and 

truncated solids - Prisms, pyramids, cylinders, cones- combination of two solid objects in simple 
vertical positions - Perspective projection of simple solids-Prisms, pyramids and cylinders by visual ray 
method . 

TOTAL: 90 PERIODS 

 

OUTCOMES: 

On successful completion of this course, the student will be able to 

familiarize with the fundamentals and standards of Engineering graphics 

perform freehand sketching of basic geometrical constructions and multiple views of objects. 

project orthographic projections of lines and plane surfaces. 

draw projections and solids and development of surfaces. 
visualize and to project isometric and perspective sections of simple solids. 

 

 
TEXT BOOK: 

1. Natrajan K.V., “A text book of Engineering Graphics”, Dhanalakshmi Publishers, Chennai, 

2009. 

2. Venugopal K. and Prabhu Raja V., “Engineering Graphics”, New Age International (P) 

Limited, 2008. 
 

REFERENCES: 

1. Basant Agarwal and Agarwal C.M., “Engineering Drawing”, Tata McGraw Hill Publishing Company 
Limited, New Delhi, 2008. 

th
 

2. Bhatt N.D. and Panchal V.M., “Engineering Drawing”, Charotar Publishing House, 50 
Edition, 2010. 

3. Gopalakrishna K.R., “Engineering Drawing” (Vol. I&II combined), Subhas Stores, Bangalore, 2007. 
4. Luzzader, Warren.J. and Duff,John M., “Fundamentals of Engineering Drawing with an 

introduction to Interactive Computer Graphics for Design and Production, Eastern Economy 
Edition, Prentice Hall of India Pvt. Ltd, New Delhi, 2005. 

5. N S Parthasarathy And Vela Murali, “Engineering Graphics”, Oxford University, Press, New Delhi, 

2015. 
6. Shah M.B., and Rana B.C., “Engineering Drawing”, Pearson, 2 

Publication of Bureau of Indian Standards: 

 

Edition, 2009. 

1. IS 10711 – 2001: Technical products Documentation – Size and lay out of drawing sheets. 
2. IS 9609 (Parts 0 & 1) – 2001: Technical products Documentation – Lettering. 
3. IS 10714 (Part 20) – 2001 & SP 46 – 2003: Lines for technical drawings. 

4. IS 11669 – 1986 & SP 46 – 2003: Dimensioning of Technical Drawings. 
5. IS 15021 (Parts 1 to 4) – 2001: Technical drawings – Projection Methods. 

Special points applicable to University Examinations on Engineering Graphics: 

1. There will be five questions, each of either or type covering all units of the syllabus. 
2. All questions will carry equal marks of 20 each making a total of 100. 

3. The answer paper shall consist of drawing sheets of A3 size only. The students will be 

permitted to use appropriate scale to fit solution within A3 size. 

4. The examination will be conducted in appropriate sessions on the same day 

nd 
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17150S16 PROBLEM SOLVING AND PYTHON PROGRAMMING L T P C 

5 1 0 4 

COURSE OBJECTIVES: 
To know the basics of algorithmic problem solving 

To read and write simple Python programs. 

To develop Python programs with conditionals and loops. 

To define Python functions and call them. 

To use Python data structures –- lists, tuples, dictionaries. 

To do input/output with files in Python. 

UNIT I ALGORITHMIC PROBLEM SOLVING 9 
Algorithms, building blocks of algorithms (statements, state, control flow, functions), notation (pseudo code, 
flow chart, programming language), algorithmic problem solving, simple   strategies   for developing 
algorithms (iteration, recursion). Illustrative problems: find minimum in a list, insert a card in a list of sorted 
cards, guess an integer number in a range, Towers of Hanoi. 

UNIT II DATA, EXPRESSIONS, STATEMENTS 9 
Python interpreter and interactive mode; values and types: int, float, boolean, string, and list; variables, 

expressions, statements, tuple assignment, precedence of operators, comments; modules and functions, function 

definition and use, flow of execution, parameters and arguments;   Illustrative programs: exchange the values of 
two variables, circulate the values of n variables, distance between two points. 

UNIT III CONTROL FLOW, FUNCTIONS 9 

Conditionals: Boolean values and operators, conditional (if), alternative (if-else), chained conditional (if-elif- 

else); Iteration: state, while, for,   break,   continue,   pass;   Fruitful   functions:   return   values, parameters, 

local and global scope, function composition, recursion; Strings: string slices, 
immutability, string functions and methods, string module; Lists as arrays.   Illustrative programs: square 

root, gcd, exponentiation, sum an array of numbers, linear search, binary search. 

UNIT IV LISTS, TUPLES, DICTIONARIES 9 

Lists: list operations, list slices, list methods, list loop, mutability, aliasing, cloning lists, list parameters; Tuples: 
tuple assignment, tuple as return value; Dictionaries: operations and methods; advanced list processing - list 

comprehension; Illustrative programs: selection sort, insertion sort, mergesort, histogram. 

UNIT V FILES, MODULES, PACKAGES 9 

Files and exception: text files, reading and writing files, format operator; command line arguments, errors and 

exceptions, handling exceptions, modules, packages; Illustrative programs: word count, copy file. 
 

COURSE OUTCOMES: 

Upon completion of the course, students will be able to 
Develop algorithmic solutions to simple computational problems 

Read, write, execute by hand simple Python programs. 

Structure simple Python programs for solving problems. 

Decompose a Python program into functions. 

Represent compound data using Python lists, tuples, dictionaries. 

Read and write data from/to files in Python Programs. 
 

TOTAL : 45 PERIODS 

318



B.TECH-EEE-R2017-SEM-I 

Page 10 of 116 

 

 

 
 

TEXT BOOKS: 

1. Allen B. Downey, ``Think Python: How to Think Like a Computer Scientist’’, 2
nd

 

 
edition, Updated 

for Python 3, Shroff/O’Reilly Publishers, 2016 (http://greenteapress.com/wp/think- 

python/) 
 

2. Guido van Rossum and Fred L. Drake Jr, “An Introduction to Python – Revised and updated for Python 
3.2, Network Theory Ltd., 2011. 

REFERENCES: 

1. Charles Dierbach, “Introduction to Computer Science using Python: A Computational Problem- Solving 

Focus, Wiley India Edition, 2013. 
2. John V Guttag, “Introduction to Computation and Programming Using Python’’, Revised and 

expanded Edition, MIT Press , 2013 

3. Kenneth A. Lambert, “Fundamentals of Python: First Programs”, CENGAGE Learning, 2012. 

4. Paul Gries, Jennifer Campbell and Jason Montojo, “Practical Programming: An Introduction to 

Computer Science using Python 3”, Second edition, Pragmatic Programmers, LLC, 2013. 

5. Robert Sedgewick, Kevin Wayne, Robert Dondero, “Introduction to Programming in Python: An Inter- 
disciplinary Approach, Pearson India Education Services Pvt. Ltd., 2016. 

6. Timothy A. Budd, “Exploring Python”, Mc-Graw Hill Education (India) Private Ltd.,, 2015. 
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17150L17 PROBLEM SOLVING AND PYTHON PROGRAMMING LT P C 

LABORATORY 0 0 3 2 

 

COURSE OBJECTIVES: 

To write, test, and debug simple Python programs. 

To implement Python programs with conditionals and loops. 

Use functions for structuring Python programs. 

Represent compound data using Python lists, tuples, dictionaries. 

Read and write data from/to files in Python. 

 
 

LIST OF PROGRAMS 

1. Compute the GCD of two numbers. 

2. Find the square root of a number (Newton’s method) 
3. Exponentiation (power of a number) 
4. Find the maximum of a list of numbers 

5. Linear search and Binary search 

6. Selection sort, Insertion sort 

7. Merge sort 
8. First n prime numbers 
9. Multiply matrices 

10. Programs that take command line arguments (word count) 
11. Find the most frequent words in a text read from a file 

12. Simulate elliptical orbits in Pygame 
13. Simulate bouncing ball using Pygame 

 
 
 

PLATFORM NEEDED 

Python 3 interpreter for Windows/Linux 
 

COURSE OUTCOMES: 

Upon completion of the course, students will be able to 
Write, test, and debug simple Python programs. 

Implement Python programs with conditionals and loops. 

Develop Python programs step-wise by defining functions and calling them. 

Use Python lists, tuples, dictionaries for representing compound data. 

Read and write data from/to files in Python. 
 

TOTAL :60 PERIODS 
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17149L18 PHYSICS AND CHEMISTRY LABORATORY 

(Common to all branches of B.E. / B.Tech Programmes) 

 

L T P C 

0 0 3 2 

 

 

 

OBJECTIVES: 

To introduce different experiments to test basic understanding of physics concepts applied in optics, thermal 
physics, properties of matter and liquids. 

 
LIST OF EXPERIMENTS: PHYSICS LABORATORY (Any 5 Experiments) 

1. Determination of rigidity modulus – Torsion pendulum 

2. Determination of Young’s modulus by non-uniform bending method 

3. (a) Determination of wavelength, and particle size using Laser 

(b) Determination of acceptance angle in an optical fiber. 
4. Determination of thermal conductivity of a bad conductor – Lee’s Disc method. 

5. Determination of velocity of sound and compressibility of liquid – Ultrasonic interferometer 

6. Determination of wavelength of mercury spectrum – spectrometer grating 

7. Determination of band gap of a semiconductor 

8. Determination of thickness of a thin wire – Air wedge method 

 
 

OUTCOMES: 

Upon completion of the course, the students will be able to TOTAL: 30 PERIODS 
 

 

apply principles of elasticity, optics and thermal properties for engineering applications. 
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CHEMISTRY LABORATORY: (Any seven experiments to be 

conducted) OBJECTIVES: 

To make the student to acquire practical skills in the determination of water quality 

parameters through volumetric and instrumental analysis. 

To acquaint the students with the determination of molecular weight of a 

ymer by viscometery. 

 

 
 

pol 

 

1. Estimation of HCl using Na2CO3 as primary standard and Determination of alkalinity in 
water sample. 

2. Determination of total, temporary & permanent hardness of water by EDTA method. 

3. Determination of DO content of water sample by Winkler’s method. 
4. Determination of chloride content of water sample by argentometric method. 

5. Estimation of copper content of the given solution by Iodometry. 
6. Determination of strength of given hydrochloric acid using pH meter. 

7. Determination of strength of acids in a mixture of acids using conductivity meter. 
8. Estimation of iron content of the given solution using potentiometer. 

9. Estimation of iron content of the water sample using spectrophotometer (1, 

10- Phenanthroline / thiocyanate method). 

10. Estimation of sodium and potassium present in water using flame photometer. 
11. Determination of molecular weight of polyvinyl alcohol using Ostwald viscometer. 
12. Pseudo first order kinetics-ester hydrolysis. 

13. Corrosion experiment-weight loss method. 

14. Determination of CMC. 
15. Phase change in a solid. 

16. Conductometric titration of strong acid vs strong base. 

 

OUTCOMES: 

    The students will be outfitted with hands-on knowledge in the quantitative chemical analysis 

of water quality related parameters. 
 

TOTAL: 30 

 

PERIODS TEXTBOOKS: 

1. Vogel’s Textbook of Quantitative Chemical Analysis (8
TH 

edition, 2014) 
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17147S21 

TECHNICAL ENGLISH L T P C 

OBJECTIVES: The Course prepares  second semester engineering and Technology stud5ents1to:  0 4 

• Develop strategies and skills to enhance their ability to read and comprehend engineering and 

technology texts. 

• Foster their ability to write convincing job applications and effective reports. 
• Develop their speaking skills to make technical presentations , participate in group discussions. 

• Strengthen their listening skill which will help them comprehend lectures and talks in their areas of 

specialisation. 

UNIT I INTRODUCTION TECHNICAL ENGLISH 12 

Listening- Listening to talks mostly of a scientific/technical nature and completing information-gap 
exercises- Speaking –Asking for and giving directions- Reading – reading short technical texts from journals- 

newsapapers- Writing- purpose statements – extended definitions – issue- writing instructions – 

checklists-recommendations-Vocabulary Development-      technical     vocabulary 
Language Development –subject verb agreement - compound words. 

 

UNIT II READING AND STUDY SKILLS 12 

Listening- Listening to longer technical talks and completing exercises based on them-Speaking – describing 
a process-Reading – reading longer technical texts- identifying the various transitions in a text- paragraphing- 

Writing- interpreting cgarts, graphs- Vocabulary Development-vocabularyused in formal letters/emails and 

reports Language Development- impersonal passive voice, numerical adjectives. 

 

UNIT III TECHNICAL WRITING AND GRAMMAR 12 

Listening- Listening to classroom lectures/ talkls on engineering/technology -Speaking – introduction to 

technical presentations- Reading – longer texts both general and technical, practice in speed reading; 

Writing-Describing a process, use of sequence words- Vocabulary Development- sequence words- 
Misspelled words. Language Development- embedded sentences 

 

UNIT IV REPORT WRITING 12 

Listening- Listening to documentaries and making notes. Speaking – mechanics of presentations- Reading 

– reading for detailed comprehension- Writing- email etiquette- job application – cover letter – 

Résumé preparation( via email and hard copy)- analytical essays and issue based essays-- Vocabulary 

Development- finding suitable synonyms-paraphrasing-. Language Development- clauses- if conditionals. 
 

UNIT V GROUP DISCUSSION AND JOB APPLICATIONS 12 

Listening- TED/Ink talks; Speaking –participating in a group discussion -Reading– reading and 

understanding technical articles Writing– Writing reports- minutes of a meeting- accident and survey- 

Vocabulary Development- verbal analogies Language Development- reported speech 

 

TOTAL : 60 PERIODS 

 

 

OUTCOMES: At the end of the course learners will be able to: 

Read technical texts and write area- specific texts effortlessly. 

Listen and comprehend lectures and talks in their area of specialisation successfully. 

Speak appropriately and effectively in varied formal and informal contexts. 

Write reports and winning job applications. 
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TEXT BOOKS: 

1. Board of editors. Fluency in English A Course book for Engineering and Technology. 

Orient Blackswan, Hyderabad: 2016 

2. Sudharshana.N.P and Saveetha. C. English for Technical Communication. Cambridge 

University Press: New Delhi, 2016. 

 

REFERENCES 

1. Booth-L. Diana, Project Work, Oxford University Press, Oxford: 2014. 

2. Grussendorf, Marion, English for Presentations, Oxford University Press, Oxford: 2007 

3. Kumar, Suresh. E. Engineering English. Orient Blackswan: Hyderabad,2015 

4. Means, L. Thomas and Elaine Langlois, English & Communication For Colleges. 

Cengage Learning, USA: 2007 

5. Raman, Meenakshi and Sharma, Sangeetha- Technical Communication Principles and 

Practice.Oxford University Press: New Delhi,2014. 

 
 

Students can be asked to read Tagore, Chetan Bhagat and for suplementary reading. 
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17148S22A 

OBJECTIVES : 

ENGINEERING MATHEMATICS – II L T P C 
5 1 0 4 

This course is designed to cover topics such as Matrix Algebra, Vector Calculus, Complex Analysis 
and Laplace Transform. Matrix Algebra is one of the powerful tools to handle practical problems arising 
in the field of engineering. Vector calculus can be widely used for modelling the various laws of physics.  
The various methods of complex analysis and Laplace transforms can be used for efficiently solving 
the problems that occur in various branches of engineering disciplines. 

 

UNIT I MATRICES 12 

Eigenvalues and Eigenvectors of a real matrix – Characteristic equation – Properties of Eigenvalues and 

Eigenvectors – Cayley-Hamilton theorem – Diagonalization of   matrices   –   Reduction   of   a quadratic 

form to canonical form by orthogonal transformation – Nature of quadratic forms. 

UNIT II VECTOR CALCULUS 12 

Gradient and directional derivative – Divergence and curl - Vector identities – Irrotational and 

Solenoidal vector fields – Line integral over a plane curve – Surface integral - Area of a curved surface - 
Volume integral - Green’s, Gauss divergence and Stoke’s theorems – Verification and application in 

evaluating line, surface  and volume integrals. 

UNIT III ANALYTIC FUNCTIONS 12 

Analytic functions – Necessary and sufficient conditions for analyticity in Cartesian and polar 

coordinates - Properties – Harmonic conjugates – Construction of analytic function - Conformal 

mapping – Mapping by functions w z c, cz, 
1 

,z
2 - Bilinear transformation. 

 

UNIT IV COMPLEX INTEGRATION 12 

Line integral - Cauchy’s integral theorem – Cauchy’s integral formula – Taylor’s and Laurent’s series 

– Singularities – Residues – Residue theorem – Application of residue theorem for evaluation of real integrals 
– Use of circular contour and semicircular contour. 

 

UNIT V LAPLACE TRANSFORMS 12 

Existence conditions – Transforms of elementary functions – Transform of unit step function and unit impulse 

function – Basic properties – Shifting theorems -Transforms of derivatives and integrals – Initial and final 
value theorems – Inverse transforms – Convolution theorem – Transform of periodic functions – Application 

to solution of linear second order ordinary differential equations with constant coefficients. 
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OUTCOMES : TOTAL: 60 PERIODS 

 
After successfully completing the course, the student will have a good understanding of the following topics 
and their applications: 

 

Eigenvalues and eigenvectors, diagonalization of a matrix, Symmetric matrices, Positive definite 
matrices and similar matrices. 

Gradient, divergence and curl of a vector point function and related identities. 

Evaluation of line, surface and volume integrals using Gauss, Stokes and Green’s theorems and their 

verification. 
Analytic functions, conformal mapping and complex integration. 

Laplace transform and inverse transform of simple functions, properties, various related 

theorems and application to differential equations with constant coefficients. 
 

TEXT BOOKS : 

 
1. Grewal B.S., “Higher Engineering Mathematics”, Khanna Publishers, New Delhi, 

43
rd 

Edition, 2014. 
2. Kreyszig Erwin, "Advanced Engineering Mathematics ", John Wiley and Sons, 

10
th 

Edition, New Delhi, 2016. 

REFERENCES : 

 
1. Bali N., Goyal M. and Watkins C., “Advanced Engineering Mathematics”,   Firewall 

Media (An imprint of Lakshmi Publications Pvt., Ltd.,), New Delhi, 7
th 

Edition, 2009. 
2. Jain R.K. and Iyengar S.R.K., “ Advanced Engineering Mathematics ”, Narosa 

Publications, New Delhi , 3
rd 

Edition,  2007. 
3. O’Neil, P.V. “Advanced Engineering Mathematics”, Cengage Learning India 

Pvt., Ltd, New Delhi, 2007. 
4.  Sastry, S.S, “Engineering Mathematics", Vol. I & II, PHI Learning 

Pvt. Ltd, 

4
th 

Edition, New Delhi, 2014. 
5. Wylie, R.C. and Barrett, L.C., “Advanced Engineering Mathematics “Tata McGraw Hill 

Education Pvt. Ltd, 6th Edition, New Delhi, 2012. 
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17149S23B 
PHYSICS FOR ELECTRONICS ENGINEERING 

(Common to BME, ME, CC, ECE, EEE, E&I, ICE) 

L T P C 

5 1 0 3 

 

OBJECTI 

VES: 

To understand the essential principles of Physics of semiconductor device and Electron transport 

properties. Become proficient in magnetic, dielectric and optical properties of materials and nano 
devices. 

UNIT I ELECTRICAL PROPERTIES OF MATERIALS 9 

Classical free electron theory - Expression for electrical conductivity – Thermal conductivity, 
expression - Wiedemann-Franz law – Success and failures - electrons in metals – Particle in a three 

dimensional box – degenerate states – Fermi- Dirac statistics – Density of energy states – Electron in 

periodic potential: Bloch thorem – metals and insulators - Energy bands in solids– tight binding 
approximation - Electron effective mass – concept of hole. 

UNIT II SEMICONDUCTOR PHYSICS 9 

Intrinsic Semiconductors – Energy band diagram – direct and indirect semiconductors – Carrier 

concentration in intrinsic semiconductors – extrinsic semiconductors - Carrier concentration in N- 

type & P-type semiconductors – Carrier transport: Velocity-electric field relations – drift and diffusion 

transport - Einstein’s relation – Hall effect and devices – Zener and avalanche breakdown in p-n 
junctions - Ohmic contacts – tunnel diode - Schottky diode – MOS capacitor - power transistor. 

UNIT III MAGNETIC AND DIELECTRIC PROPERTIES OF MATERIALS 9 

Magnetism in materials – magnetic field and induction – magnetization - magnetic permeability and 

susceptibility–types of magnetic materials – microscopic classification of magnetic materials - 

Ferromagnetism: origin and exchange interaction- saturation magnetization and Curie temperature – 

Domain Theory. Dielectric materials: Polarization processes – dielectric loss – internal field – Clausius-

Mosotti relation- dielectric breakdown – high-k dielectrics. 

UNIT IV OPTICAL PROPERTIES OF MATERIALS 9 
Classification of optical materials – carrier generation and recombination processes - Absorption 
emission and scattering of light in metals, insulators and Semiconductors (concepts only) - photo 
current in a P- N diode – solar cell –photo detectors - LED – Organic LED – Laser diodes – excitons - 
quantum confined Stark effect – quantum dot laser. 

UNIT V NANOELECTRONIC DEVICES 9 

Introduction - electron density in bulk material – Size dependence of Fermi energy– quantum 
confinement – quantum structures - Density of states in quantum well, quantum wire and quantum dot 
structures –Zener-Bloch oscillations – resonant tunneling – quantum interference effects   – 
mesoscopic structures: conductance fluctuations and coherent transport – Coulomb blockade effects 

- Single electron phenomena and Single electron Transistor – magnetic semiconductors– spintronics - 

Carbon nanotubes: Properties and applications. 

TOTAL : 45 PERIODS 
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OUTCOMES: 

At the end of the course, the students will able to 
gain knowledge on classical and quantum electron theories, and energy band structuues, 

acquire knowledge on basics of semiconductor physics and its applications in various devices, 

get knowledge on magnetic and dielectric properties of materials, 

have the necessary understanding on the functioning of optical materials for optoelectronics, 

understand the basics of quantum structures and their applications in spintronics and carbon 

electronics. 

 

TEXT BOOKS: 

1. Kasap, S.O. “Principles of Electronic Materials and Devices”, McGraw-Hill Education, 2007. 
2. Umesh K Mishra & Jasprit Singh, “Semiconductor Device Physics and Design”, Springer, 

2008. 

3. Wahab, M.A. “Solid State Physics: Structure and Properties of Materials”. Narosa Publishing 

House, 2009. 
 

REFERENCES 

1. Garcia, N. & Damask, A. “Physics for Computer Science Students”. Springer-Verlag, 2012. 

2. Hanson, G.W. “Fundamentals of Nanoelectronics”. Pearson Education, 2009 

3. Rogers, B., Adams, J. & Pennathur, S. “Nanotechnology: Understanding 

Small Systems”. CRC Press, 2014 
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17149S24A ENVIRONMENTAL SCIENCE AND ENGINEERING L T P C 

5 1 0 4 

 
 

OBJECTIVES: 

To study the nature and facts about environment. 

To finding and implementing scientific, technological, economic and political solutions to 

environmental problems. 

To study the interrelationship between living organism and environment. 

To appreciate the importance of environment by assessing its impact on the human world; 

envision the surrounding environment, its functions and its value. 

To study the dynamic processes and understand the features of the earth‟s interior and 

surface. 

To study the integrated themes and biodiversity, natural resources, pollution control and waste 

management. 

UNIT I ENVIRONMENT, ECOSYSTEMS AND BIODIVERSITY 14 

Definition, scope and importance of environment – need for public awareness - concept of an 
ecosystem – structure and function of an ecosystem – producers, consumers and decomposers – energy 

flow in the ecosystem – ecological succession – food chains, food webs and ecological pyramids – 

Introduction, types, characteristic features, structure and function of the (a) forest ecosystem (b) 

grassland ecosystem (c) desert ecosystem (d) aquatic ecosystems (ponds, streams, lakes, rivers, oceans, 
estuaries) – Introduction to biodiversity definition: genetic, species and ecosystem diversity – 

biogeographical classification of India – value of biodiversity: consumptive use, productive use, social, 

ethical, aesthetic and option values – Biodiversity at global, national and local levels – India as a mega- 
diversity nation – hot-spots of biodiversity – threats to biodiversity: habitat loss, poaching of wildlife, man-

wildlife conflicts – endangered and endemic species of India – conservation of biodiversity: In- situ 

and ex-situ conservation of biodiversity. Field study of common plants, insects, birds; Field study of simple 
ecosystems – pond, river, hill slopes, etc. 

UNIT II ENVIRONMENTAL POLLUTION 8 

Definition – causes, effects and control measures of: (a) Air pollution (b) Water pollution (c) Soil 
pollution (d) Marine pollution (e) Noise pollution (f) Thermal pollution (g) Nuclear hazards – solid waste 

management: causes, effects and control measures of municipal solid wastes – role of an individual in 

prevention of pollution – pollution case studies – disaster management: floods, earthquake, cyclone and 
landslides. Field study of local polluted site – Urban / Rural / Industrial / Agricultural. 

 

UNIT III NATURAL RESOURCES 10 

Forest resources: Use and over-exploitation, deforestation, case studies- timber extraction, mining, dams 

and their effects on forests and tribal people – Water resources: Use and over- utilization of surface and 
ground water, floods, drought, conflicts over water, dams-benefits and problems – Mineral resources: Use 

and exploitation, environmental effects of extracting and using mineral resources, case studies   – 

Food resources: World food problems, changes caused by agriculture and overgrazing, effects of 

modern agriculture, fertilizer-pesticide problems, water logging, salinity, case studies – Energy resources: 
Growing energy needs, renewable and non renewable energy sources, use of alternate energy sources. case 

studies – Land resources: Land as a resource, land degradation, man induced landslides, soil erosion and 

desertification – role of an individual in conservation of natural resources – Equitable use of resources 
for sustainable lifestyles. Field study of local area to document environmental assets – river / forest / 

grassland / hill / mountain. 
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UNIT IV SOCIAL ISSUES AND THE ENVIRONMENT 7 

From unsustainable to sustainable development – urban problems related to energy – water 

conservation, rain water harvesting, watershed management – resettlement and rehabilitation of 
people; its problems and concerns, case studies – role of non-governmental organization- 

environmental ethics: Issues and possible solutions – climate change, global warming, acid rain, ozone 

layer depletion, nuclear accidents and holocaust, case studies. – wasteland reclamation – consumerism 
and waste products – environment production act – Air (Prevention and Control of Pollution) act – 

Water (Prevention and control of Pollution) act – Wildlife protection act – Forest conservation act – 

enforcement machinery involved in environmental legislation- central and state pollution control boards- 
Public awareness. 

 

UNIT V HUMAN POPULATION AND THE ENVIRONMENT 6 

Population growth, variation among nations – population explosion – family welfare programme – 
environment and human health – human rights – value education – HIV / AIDS – women and child 

welfare – role of information technology in environment and human health – Case studies. 

TOTAL: 45 PERIODS 
OUTCOMES: 

Environmental Pollution or problems cannot be solved by mere laws. Public participation is an 

important aspect which serves the environmental Protection. One will obtain knowledge on the 

following after completing the course. 

Public awareness of environmental is at infant stage. 

Ignorance and incomplete knowledge has lead to misconceptions 

Development and improvement in std. of living has lead to serious environmental disasters 

 
TEXTBOOKS: 

1. Benny Joseph, ‘Environmental Science and Engineering’, Tata McGraw-Hill, New Delhi, 2006. 

2. Gilbert M.Masters, ‘Introduction to Environmental Engineering and Science’, 2
nd 

edition, 

Pearson Education, 2004. 
 

REFERENCES : 

1. Dharmendra S. Sengar, ‘Environmental law’, Prentice hall of India PVT LTD,New Delhi, 2007. 
2. Erach Bharucha, “Textbook of Environmental Studies”, Universities Press(I) PVT, LTD, 

Hydrabad, 2015. 

3. G. Tyler Miller and Scott E. Spoolman, “Environmental Science”, Cengage Learning India 

PVT, LTD, Delhi, 2014. 

4. Rajagopalan, R, ‘Environmental Studies-From Crisis to Cure’, Oxford University Press, 2005

330



B.TECH-EEE-R2017-SEM II 

Page 22 of 116 

 

 

 
 
 
 

17153S25C CIRCUIT THEORY L T P C 
  5 1 0 4 

OBJECTIVES: 

To introduce electric circuits and its analysis 

To impart knowledge on solving circuit equations using network theorems 

To introduce the phenomenon of resonance in coupled circuits. 

To educate on obtaining the transient response of circuits. 

To introduce Phasor diagrams and analysis of three phase circuits 

 

UNIT I BASIC CIRCUITS ANALYSIS 6+6 

Resistive elements - Ohm’s Law Resistors in series and parallel circuits – Kirchoffs laws – Mesh current 

and node voltage - methods of analysis. 
 

UNIT II NETWORK REDUCTION AND THEOREMS FOR DC AND AC IRCUITS 6+6 

Network reduction: voltage and current division, source transformation – star delta conversion. 
Thevenins and Norton Theorems – Superposition Theorem – Maximum power transfer theorem – 

Reciprocity Theorem – Millman's theorem. 

 

UNIT III TRANSIENT RESPONSE ANALYSIS 6+6 

L and C elements -Transient response of RL, RC and RLC Circuits using Laplace transform for 

DC input and A.C. sinusoidal input. 

 

UNIT IV THREE PHASE CIRCUITS 6+6 
A.C. circuits – Average and RMS value - Phasor Diagram – Power, Power Factor and Energy.- Analysis 
of three phase 3-wire and 4-wire circuits with star and delta connected loads, 
balanced & un balanced – phasor diagram of voltages and currents – power measurement in three 
phase circuits. 

 

UNIT V RESONANCE AND COUPLED CIRCUITS 6+6 

Series and parallel resonance – their frequency response – Quality factor and Bandwidth - Self and 

mutual inductance – Coefficient of coupling – Tuned circuits – Single tuned circuits. 

 
 

OUTCOMES: TOTAL : 60 PERIODS 
 

Ability to analyse electrical circuits 

Ability to apply circuit theorems 

Ability to analyse transients 
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TEXT BOOKS: 

1. William H. Hayt Jr, Jack E. Kemmerly and Steven M. Durbin, “Engineering Circuits 

Analysis”, McGraw Hill publishers, edition, New Delhi, 2013. 

2. Charles K. Alexander, Mathew N.O. Sadiku, “Fundamentals of Electric Circuits”, Second 
Edition, McGraw Hill, 2013. 

3. Allan H. Robbins, Wilhelm C. Miller, “Circuit Analysis Theory and Practice”, Cengage 

Learning India, 2013. 

 
REFERENCES 

 

1. Chakrabarti A, “Circuits Theory (Analysis and synthesis), Dhanpath Rai & Sons, New 

Delhi, 1999. 

2. Jegatheesan, R., “Analysis of Electric Circuits,” McGraw Hill, 2015. 

3. Joseph A. Edminister, Mahmood Nahri, “Electric circuits”, Schaum’s series, McGraw- Hill, 

New Delhi, 2010. 
4. M E Van Valkenburg, “Network Analysis”,Prentice-Hall of India Pvt Ltd, New Delhi, 

2015. 

5. Mahadevan, K., Chitra, C., “Electric Circuits Analysis,” Prentice-Hall of India Pvt Ltd., New 

Delhi, 2015. 
6. Richard C. Dorf and James A. Svoboda, “Introduction to Electric Circuits”, 7th Edition, 

John Wiley & Sons, Inc. 2015. 

7. Sudhakar A and Shyam Mohan SP, “Circuits and Network Analysis and Synthesis”, 

McGraw Hill, 2015. 
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17154S26C BASIC CIVIL AND MECHANICAL ENGINEERING L T P C 

5 1 0 4 
 

OBJECTIVES: 

To impart basic knowledge on Civil and Mechanical Engineering. 

To familiarize the materials and measurements used in Civil Engineering. 

To provide the exposure on the fundamental elements of civil engineering structures. 

To enable the students to distinguish the components and working principle of power plant 
units, IC engines, and R & AC system. 

 

A – OVER VIEW 
 

UNIT I SCOPE OF CIVIL AND MECHANICAL ENGINEERING 10 

Overview of Civil Engineering - Civil Engineering contributions to the welfare of Society – 

Specialized sub disciplines in Civil   Engineering – Structural, Construction, Geotechnical, 

Environmental, Transportation and Water Resources Engineering 
 

Overview of Mechanical Engineering - Mechanical Engineering contributions to the welfare of Society 
–Specialized sub disciplines in Mechanical Engineering - Production, Automobile, Energy Engineering - 

Interdisciplinary concepts in Civil and Mechanical Engineering. 
 

B – CIVIL 

ENGINEERING 

UNIT II SURVEYING AND CIVIL ENGINEERING MATERIALS 10 

 

Surveying: Objects – classification – principles – measurements of distances – angles – leveling – 

determination of areas– contours - examples. 

 

Civil Engineering Materials:Bricks – stones – sand – cement – concrete – steel - timber - modern materials 

 

UNIT III BUILDING COMPONENTS AND STRUCTURES 15 

Foundations:   Types   of   foundations   -   Bearing   capacity   and   settlement – Requirement of good 

foundations. 
 

Civil Engineering Structures: Brickmasonry – stonemasonry – beams – columns – lintels – roofing 
– flooring – plastering – floor area, carpet area and floor space index - Types of Bridges and Dams – water 
supply - sources and quality of water - Rain water harvesting - introduction to high way and rail way.
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C – MECHANICAL ENGINEERING 
 

UNIT IV INTERNAL COMBUSTION ENGINES AND POWER PLANTS 15 

Classification of Power Plants - Internal combustion engines as automobile power plant – Working principle 
of Petrol and Diesel Engines – Four stroke and two stroke cycles – Comparison of four stroke and two 

stroke engines – Working principle of steam, Gas, Diesel, Hydro - electric and Nuclear Power plants –- 

working principle of Boilers, Turbines, Reciprocating Pumps (single acting and double acting) and 

Centrifugal Pumps 

UNIT V REFRIGERATION AND AIR CONDITIONING SYSTEM 10 

Terminology of Refrigeration and Air Conditioning. Principle of vapour compression and absorption system– 

Layout of typical domestic refrigerator–Window and Split type room Air conditioner. 

 
OUTCOMES: TOTAL: 60 PERIODS 

 

On successful completion of this course, the student will be able to 

appreciate the Civil and Mechanical Engineering components of Projects. 
explain the usage of construction material and proper selection of construction materials. 

measure distances and area by surveying 

identify the components used in power plant cycle. 

demonstrate working principles of petrol and diesel engine. 

elaborate the components of refrigeration and Air conditioning cycle. 

 
TEXTBOOKS: 

 

1. Shanmugam Gand Palanichamy MS,“Basic Civil and Mechanical Engineering”,Tata McGraw 

Hill PublishingCo.,NewDelhi,1996. 

 

REFERENCES: 

1. Palanikumar, K. Basic Mechanical Engineering, ARS Publications, 2010. 

2. Ramamrutham S.,“Basic Civil Engineering”, Dhanpat Rai Publishing Co.(P) Ltd.1999. 

3. Seetharaman S.,“BasicCivil Engineering”,AnuradhaAgencies,2005. 

4. ShanthaKumar SRJ.,“Basic Mechanical Engineering”, Hi-tech Publications, Mayiladuthurai, 

2000. 

5. Venugopal K. and Prahu Raja V., “Basic Mechanical Engineering”, Anuradha Publishers, 

Kumbakonam,2000. 
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17154L27                   ENGINEERING PRACTICES LABORATORY            L  T P C 

0 0 3 2 

 

OBJECTIVES: 

To provide exposure to the students with hands on experience on various basic engineering practices in 
Civil, Mechanical, Electrical and Electronics Engineering. 

 

GROUP A (CIVIL & 
MECHANICAL) 

 

I CIVIL ENGINEERING PRACTICE 13 

Buildings: 

(a) Study of plumbing and carpentry components of residential and industrial buildings. Safety 

aspects. 

Plumbing Works: 

(a) Study of pipeline joints, its location and functions: valves, taps, couplings, unions, reducers, elbows 

in household fittings. 

(b) Study of pipe connections requirements for pumps and turbines. 

(c) Preparation of plumbing line sketches for water supply and sewage works. (d) 

Hands-on-exercise: 

 

Basic pipe connections – Mixed pipe material connection – Pipe connections with different joining 

components. 
 

(e) Demonstration of plumbing requirements of high-rise buildings. 

 

Carpentry using Power Tools only: 

(a) Study of the joints in roofs, doors, windows and furniture. (b) 

Hands-on-exercise: 
Wood work, joints by sawing, planing and cutting. 

 

II MECHANICAL ENGINEERING PRACTICE 18 

Welding: 

(a) Preparation of butt joints, lap joints and T- joints by Shielded metal arc welding. (b) 

Gas welding practice 
Basic Machining: 

(a) Simple Turning and Taper turning 
(b) Drilling Practice 

 

Sheet Metal Work: 

(a) Forming & Bending: 

(b) Model making – Trays and funnels. (c) 

Different type of joints. 
 

Machine assembly practice: 

(a) Study of centrifugal pump 
(b) Study of air conditioner 
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Demonstration on: 

(a) Smithy operations, upsetting, swaging, setting down and bending. Example – 
Exercise – Production of hexagonal headed bolt. 

(b) Foundry operations like mould preparation for gear and step cone pulley. 
(c) Fitting – Exercises – Preparation of square fitting and V – fitting models. 

 

GROUP B (ELECTRICAL & ELECTRONICS) 
 

III ELECTRICAL ENGINEERING PRACTICE 13 

1. Residential house wiring using switches, fuse, indicator, lamp and energy meter. 

2. Fluorescent lamp wiring. 
3. Stair case wiring 

4. Measurement of electrical quantities – voltage, current, power & power factor in RLC circuit. 

5. Measurement of energy using single phase energy meter. 

6. Measurement of resistance to earth of an electrical equipment. 

 

IV ELECTRONICS ENGINEERING PRACTICE 16 
1. Study of Electronic components and equipments – Resistor, colour coding measurement 

of AC signal parameter (peak-peak, rms period, frequency) using CR. 

2. Study of logic gates AND, OR, EX-OR and NOT. 
3. Generation of Clock Signal. 

 
 

4. Soldering practice – Components Devices and Circuits – Using general purpose 

PCB. 

5. Measurement of ripple factor of HWR and FWR. 
 

OUTCOMES: 

On successful completion of this course, the student will be able to 

 
TOTAL: 60 PERIODS 

fabricate carpentry components and pipe connections including plumbing works. 

use welding equipments to join the structures. 

Carry out the basic machining operations 

Make the models using sheet metal works 

Illustrate on centrifugal pump, Air conditioner, operations of smithy, foundary 

and fittings 

Carry out basic home electrical works and appliances 

Measure the electrical quantities 

Elaborate on the components, gates, soldering practices. 

 

CIVIL 

 
LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

 
1. Assorted components for plumbing consisting of metallic pipes, plastic pipes, 

flexible pipes, couplings, unions, elbows, plugs and   
other fittings. 15 Sets. 

2. Carpentry vice (fitted to work bench) 15 Nos. 

3. Standard woodworking tools 15 Sets. 
4. Models of industrial trusses, door joints, furniture joints 5 each 

5. Power Tools: (a) Rotary Hammer 2 Nos 
(b) Demolition Hammer 2 Nos (c) 
Circular Saw 2 Nos (d) 
Planer 2 Nos (e) 

Hand Drilling Machine 2 Nos (f) 
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Jigsaw 2 Nos  

MECHANICAL 

 

1. Arc welding transformer with cables and holders 5 Nos. 

2. Welding booth with exhaust facility 5 Nos. 

3. Welding accessories like welding shield, chipping hammer, 
wire brush, etc. 5 Sets. 

4. Oxygen and acetylene gas cylinders, blow pipe and other 

welding outfit. 2 Nos. 
5. Centre lathe 2 Nos. 

6. Hearth furnace, anvil and smithy tools 2 Sets. 

7. Moulding table, foundry tools 2 Sets. 
8. Power Tool: Angle Grinder 2 Nos 

9. Study-purpose items: centrifugal pump, air-conditioner One each. 
 

ELECTRICAL 

 

 
1. Assorted electrical components for house wiring 15 Sets 

2. Electrical measuring instruments 10 Sets 
3. Study 

purpose items: Iron box, fan and regulator, emergency lamp 1 each 

4. Megger (250V/500V) 1 No. 
5. Power Tools: (a) Range Finder 2 Nos 

(b) Digital Live-wire detector 2 Nos 
 

ELECTRONICS 

 

1. Soldering guns 10 Nos. 

2. Assorted electronic components for making circuits 50 Nos. 

3. Small PCBs 10 Nos. 

(b)  
                                  

1. Multimeters 10 Nos. 

2. Study purpose items: Telephone, FM radio, low-voltage power supply 
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17153L28C ELECTRIC CIRCUITS LABORATORY L T   P C 

0 0 3 2 

OBJECTIVES: 
 

To simulate various electric circuits using Pspice/ Matlab/e-Sim / Scilab 

To gain practical experience on electric circuits and verification of theorems. 

 

LIST OF EXPERIMENTS 

 

1. Simulation and experimental verification of electrical circuit problems using Kirchhoff’s 
voltage and current laws. 

2. Simulation and experimental verification of electrical circuit problems using Thevenin’s 

theorem. 
3. Simulation and experimental verification of electrical circuit problems using Norton’s 

theorem. 

4. Simulation and experimental verification of electrical circuit problems using Superposition 
theorem. 

5. Simulation and experimental verification of Maximum Power transfer Theorem. 

6. Study of Analog and digital oscilloscopes and measurement of sinusoidal voltage, 

frequency and power factor. 

7. Simulation and Experimental validation of R-C electric circuit transients. 
8. Simulation and Experimental validation of frequency response of RLC electric circuit. 

9. Design and Simulation of series resonance circuit. 

10. Design and Simulation of parallel resonant circuits. 

11. Simulation of three phase balanced and unbalanced star, delta networks circuits. 
 

 
OUTCOMES: TOTAL: 60 PERIODS 

 

Understand and apply circuit theorems and concepts in engineering applications. 

Simulate electric circuits. 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 
 

1 Regulated Power Supply: 0 – 15 V D.C - 10 Nos / Distributed Power Source. 

2 Function Generator (1 MHz) - 10 Nos. 

3 Single Phase Energy Meter - 1 No. 

4 Oscilloscope (20 MHz) - 10 Nos. 

5 Digital Storage Oscilloscope (20 MHz) – 1 No. 

6 10 Nos. of PC with Circuit Simulation Software (min 10 Users) ( e-Sim / 

Scilab/ Pspice / MATLAB /other Equivalent software Package) and Printer (1 No.) 

7 AC/DC - Voltmeters (10 Nos.), Ammeters (10 Nos.) and Multi-meters (10 Nos.) 

8 Single Phase Wattmeter – 3 Nos. 

9 Decade Resistance Box, Decade Inductance Box, Decade Capacitance Box - 6 Nos 

each. 

10 Circuit Connection Boards - 10 Nos.Necessary Quantities of Resistors,Inductors, 

Capacitors of various capacities (Quarter Watt to 10Watt 
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17149S31C        TRANSFORMS AND PARTIAL DIFFERENTIAL EQUATIONS L T P   C 

3 1   0 4 

OBJECTIVES : 
 

To introduce the basic concepts of  PDE for solving standard partial differential equations. 

To introduce Fourier series analysis which is central to many applications in engineering apart from its 

use in solving boundary value problems. 

       To acquaint the student with Fourier series techniques in solving heat flow problems used in various 

situations. 

To acquaint the student with Fourier transform techniques used in wide variety of situations. 

To introduce the effective mathematical tools for the solutions of partial differential equations that 

model several physical processes and to develop Z transform techniques for discrete time systems. 
 

UNIT I PARTIAL   DIFFERENTIAL   EQUATIONS 12 
Formation of partial differential equations – Singular integrals - Solutions of standard types of first order 

partial differential equations - Lagrange’s linear equation - Linear partial differential equations of second and 
higher order with constant coefficients of both homogeneous and non-homogeneous types. 

UNIT II FOURIER SERIES 12 
Dirichlet’s conditions – General Fourier series – Odd and even functions – Half range sine series – Half 

range cosine series – Complex form of Fourier series – Parseval’s identity – Harmonic analysis. 

UNIT III APPLICATIONS OF PARTIAL   DIFFERENTIAL   EQUATIONS 12 

Classification of PDE – Method of separation of variables - Fourier Series Solutions   of   one 
dimensional wave equation – One dimensional equation of heat conduction – Steady state solution of two 

dimensional equation of heat conduction. 

cosine transforms – Properties – Transforms of simple functions – Convolution theorem – Parseval’s identity. 

UNIT V Z - TRANSFORMS   AND DIFFERENCE   EQUATIONS 12 

Z-transforms - Elementary properties – Inverse Z-transform (using partial fraction and residues) – Initial 
and final value theorems - Convolution theorem - Formation of difference equations – Solution of difference 

equations using  Z - transform. 

TOTAL :  60 PERIODS 

 

OUTCOMES : 

Upon successful completion of the course, students should be able to: 

Understand how to solve the given standard partial differential equations. 

Solve differential equations using Fourier series analysis which plays a vital role in engineering 

applications. 

Appreciate the physical significance of Fourier series techniques in solving one and two 

dimensional heat flow problems and one dimensional wave equations. 

Understand the mathematical principles on transforms and partial differential equations would provide 

them the ability to formulate and solve some of the physical problems of engineering. 

Use the effective mathematical tools for the solutions of partial differential equations by using 

Z transform techniques for discrete time systems. 

UNIT IV FOURIER TRANSFORMS      12 

Statement of Fourier integral theorem – Fourier transform pair – Fourier sine and 
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TEXT BOOKS : 
 

1. Grewal B.S., “Higher Engineering Mathematics", 43
rd 

Edition, Khanna Publishers, New Delhi, 

2014. 

2. Narayanan S., Manicavachagom Pillay.T.K and Ramanaiah.G "Advanced Mathematics for 

Engineering Students", Vol. II & III, S.Viswanathan Publishers Pvt. Ltd, Chennai, 1998. 

 

REFERENCES : 

 
1. Andrews, L.C and Shivamoggi, B, "Integral Transforms for Engineers" SPIE Press, 1999. 

2. Bali. N.P and Manish Goyal, "A Textbook of Engineering Mathematics", 9
th 

Edition, Laxmi 

Publications Pvt. Ltd, 2014. 
th

 
3. Erwin Kreyszig, "Advanced Engineering Mathematics ", 10 

rd 
Edition, John Wiley, India, 2016. 

4. James, G., "Advanced Modern Engineering Mathematics", 3 Edition, Pearson Education, 2007. 
5. Ramana. B.V., "Higher Engineering Mathematics", McGraw Hill Education Pvt. Ltd, New Delhi, 

2016. 

6. Wylie, R.C. and Barrett, L.C., “Advanced Engineering Mathematics “Tata McGraw Hill Education 

Pvt. Ltd, 6th Edition, New Delhi, 2012. 
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17153C32 

OBJECTIVES: 

 To study various number systems and simplify the logical expressions using Boolean 

functions 

To study combinational circuits 

To design various synchronous and asynchronous circuits. 

To introduce asynchronous sequential circuits and PLDs 

To introduce digital simulation for development of application oriented logic circuits. 
 

UNIT I NUMBER SYSTEMS AND DIGITAL LOGIC FAMILIES 6+6 

Review of number systems, binary codes, error detection and correction codes (Parity and 

Hamming code) - Digital Logic Families -comparison of RTL, DTL, TTL, ECL and MOS 

families -operation, characteristics of digital logic family. 
 

UNIT II COMBINATIONAL CIRCUITS 6+6 
Combinational logic - representation of logic functions-SOP and POS forms, K-map 

representations - minimization using K maps - simplification and implementation of 

combinational logic – multiplexers and de multiplexers - code converters, adders, 
subtractors, Encoders and Decoders. 

 
UNIT III SYNCHRONOUS SEQUENTIAL CIRCUITS 6+6 

Sequential logic- SR, JK, D and T flip flops - level triggering and edge triggering - counters - 

asynchronous and synchronous type - Modulo counters - Shift registers - design of 
synchronous sequential circuits – Moore and Melay models- Counters, state diagram; state 

reduction; state assignment. 

 

UNIT IV ASYNCHRONOUS SEQUENTIAL CIRCUITS AND PROGRAMMABILITY LOGIC 

DEVICES  6+6 

 
Asynchronous sequential logic circuits-Transition tability, flow tability-race conditions, hazards 

&errors in digital circuits; analysis of asynchronous sequential logic circuits- introduction to 

Programmability Logic Devices: PROM – PLA –PAL, CPLD-FPGA. 

 

UNIT V VHDL 6+6 

RTL Design – combinational logic – Sequential circuit – Operators – Introduction to Packages – 

Subprograms – Test bench. (Simulation /Tutorial Examples: adders, counters, flip flops, Multiplexers & 
De multiplexers). 

 

 

TOTAL : 60PERIODS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

DIGITAL LOGIC CIRCUITS L T P C 
 3 1 0 3 
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OUTCOMES:  
 

Ability to design combinational and sequential Circuits. 

Ability to simulate using software package. 

Ability to study various number systems and simplify the logical expressions using 
Boolean functions 
Ability to design various synchronous and asynchronous circuits. 

Ability to introduce asynchronous sequential circuits and PLDs 

Ability to introduce digital simulation for development of application oriented logic circuits. 
TEXT BOOKS: 

1. James W. Bignel, Digital Electronics, Cengage learning, 5th Edition, 2007. 
2. M. Morris Mano, ‘Digital Design with an introduction to the VHDL’, Pearson 

Education, 2013. 
3. Comer “Digital Logic & State Machine Design, Oxford, 2012. 

REFERENCES 

1. Mandal, “Digital Electronics Principles & Application, McGraw Hill Edu, 2013. 
2. William Keitz, Digital Electronics-A Practical Approach with VHDL, Pearson, 2013. 

3. Thomas L.Floyd, ‘Digital Fundamentals’, 11th edition, Pearson Education, 2015. 
4. Charles H.Roth, Jr, Lizy Lizy Kurian John, ‘Digital System Design using VHDL, Cengage, 

2013. 

5. D.P.Kothari,J.S.Dhillon, ‘Digital circuits and Design’,Pearson Education, 2016. 
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17153C33 ELECTROMAGNETIC THEORY L T P C 
  2 2 0 3 

OBJECTIVES: 
To introduce the basic mathematical concepts related to electromagnetic vector fields 

To impart knowledge on the concepts of 

Electrostatic fields, electrical potential, energy density and their applications. 
Magneto static fields, magnetic flux density, vector potential and its applicati Different 

methods of emf generation and Maxwell’s equations 

Electromagnetic waves and characterizing parameters 

 
UNIT I ELECTROSTATICS – I 6+6 

Sources and effects of electromagnetic fields – Coordinate Systems – Vector fields –Gradient, Divergence, 

Curl – theorems and applications - Coulomb’s Law – Electric field intensity – Field due to discrete and 
continuous charges – Gauss’s law and applications. 

 

UNIT II ELECTROSTATICS – II 6+6 

Electric potential – Electric field and equipotential plots, Uniform and Non-Uniform field, Utilization 
factor – Electric field in free space, conductors, dielectrics - Dielectric polarization – Dielectric strength - 

Electric field in multiple dielectrics – Boundary conditions, Poisson’s and Laplace’s equations, Capacitance, 

Energy density, Applications. 
 

UNIT III MAGNETOSTATICS 6+6 

Lorentz force, magnetic field intensity (H) – Biot–Savart’s Law - Ampere’s Circuit Law – H due to straight 
conductors, circular loop, infinite sheet of current, Magnetic flux density (B) – B in free space, conductor, 

magnetic materials – Magnetization, Magnetic   field   in   multiple   media   – Boundary conditions, scalar 

and vector potential, Poisson’s Equation, Magnetic force, Torque, Inductance, Energy density, Applications. 

 

UNIT IV ELECTRODYNAMIC FIELDS 6+6 

Magnetic Circuits - Faraday’s law – Transformer and motional EMF – Displacement current - Maxwell’s 

equations (differential and integral form) – Relation between field theory and circuit theory – Applications. 

 

UNIT V ELECTROMAGNETIC WAVES 6+6 

Electromagnetic wave generation and equations – Wave parameters; velocity, intrinsic impedance, 

propagation constant – Waves in free space, lossy and lossless dielectrics, conductors- skin depth - 

Poynting vector – Plane wave reflection and refraction. 

TOTAL : 60 PERIODS 

 
 

OUTCOMES: 

Ability to understand the basic mathematical concepts related to electromagnetic vector fields. 

Ability to understand the basic concepts about electrostatic fields, electrical potential, energy 

density and their applications. 

Ability to acquire the knowledge in magneto static fields, magnetic flux density, vector potential 
and its applications. 

Ability to understand the different methods of emf generation and Maxwell’s equations 

Ability to understand the basic concepts electromagnetic waves and characterizing parameters 

Ability to understand and compute Electromagnetic fields and apply them for design and analysis of 

electrical equipment and systems 
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TEXT BOOKS: 

1. Mathew N. O. Sadiku, ‘Principles of Electromagnetics’, 6th Edition, Oxford University 

Press Inc. Asian edition, 2015. 

2. William H. Hayt and John A. Buck, ‘Engineering Electromagnetics’, McGraw Hill Special 

Indian edition, 2014. 

3. Kraus and Fleish, ‘Electromagnetics with Applications’, McGraw Hill International 

Editions, Fifth Edition, 2010 

 
REFERENCES 

1. V.V.Sarwate, ‘Electromagnetic fields and waves’, First Edition, Newage Publishers, 

1993. 

2. J.P.Tewari, ‘Engineering Electromagnetics - Theory, Problems and Applications’, Second 

Edition, Khanna Publishers. 

3. Joseph. A.Edminister, ‘Schaum’s Outline of Electromagnetics, Third Edition (Schaum’s 

Outline Series), McGraw Hill, 2010. 

4. S.P.Ghosh, Lipika Datta, ‘Electromagnetic Field Theory’, First Edition, McGraw Hill 

Education(India) Private Limited, 2012. 

5.  K A Gangadhar, ‘Electromagnetic Field Theory’, Khanna Publishers; Eighth Reprint : 

2015 

. 
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17153C34 ELECTRICAL MACHINES – I L T P C 

  2 2 0 3 
 
 

OBJECTIVES: 

To impart knowledge on the following Topics 
Magnetic-circuit analysis and introduce magnetic materials 

Constructional details, the principle of   operation,   prediction   of   performance,   the 
methods of testing the transformers and three phase transformer connections. 

Working principles of electrical machines using the concepts of electromechanical energy 

conversion principles and derive expressions for generated voltage and torque developed in all 

Electrical Machines. 

Working principles of DC machines as Generator types, determination of their no- 

load/load characteristics, starting and methods of speed control of motors. 

Various losses taking place in D.C. Motor and to study the different testing methods to arrive at 

their performance. 

 
UNIT I MAGNETIC CIRCUITS AND MAGNETIC MATERIALS 6+6 

Magnetic circuits –Laws governing magnetic circuits - Flux linkage, Inductance and energy – 

Statically and Dynamically induced EMF - Torque – Properties of magnetic materials, 
Hysteresis and Eddy Current losses - AC excitation, introduction to permanent magnets- 

Transformer as a magnetically coupled circuit. 
 

UNIT II TRANSFORMERS 6+6 

Construction – principle of operation – equivalent circuit parameters – phasor diagrams, losses – 

testing – efficiency and voltage regulation-all day efficiency-Sumpner’s test, per unit representation – 
inrush current - three phase transformers-connections – Scott Connection 

– Phasing of transformer– parallel operation of three phase transformers-auto transformer – 

tap changing transformers- tertiary winding. 

 

UNIT III ELECTROMECHANICAL ENERGY CONVERSION AND CONCEPTS IN 

ROTATING MACHINES 6+6 

Energy in magnetic system – Field energy and co energy-force and torque equations – singly and 

multiply excited magnetic field systems-mmf of distributed windings – Winding Inductances-, 

magnetic fields in rotating machines – rotating mmf waves – magnetic saturation and leakage 

fluxes. 

 

UNIT IV DC GENERATORS 6+6 

Construction and components of DC Machine – Principle of operation - Lap and wave windings-

EMF equations– circuit model – armature reaction –methods of excitation- commutation - 
interpoles compensating winding –characteristics of DC generators. 

 

UNIT V DC MOTORS 6+6 

Principle and operations - types of DC Motors – Speed Torque Characteristics of DC Motors- starting 

and speed control of DC motors –Plugging, dynamic and regenerative braking- testing and 

efficiency – Retardation test- Swinburne’s test and Hopkinson’s test - Permanent Magnet DC 
(PMDC)motors-applications of DC 

Motor 
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OUTCOMES: TOTAL : 60 PERIODS 

 
Ability to analyze the magnetic-circuits. 

 
 

Ability to acquire the knowledge in constructional details of transformers. 

Ability to understand the concepts of electromechanical energy conversion. 

Ability to acquire the knowledge in working principles of DC Generator. 

Ability to acquire the knowledge in working principles of DC Motor 

Ability to acquire the knowledge in various losses taking place in D.C. Machines 

TEXT BOOKS: 
1. Stephen J. Chapman, ‘Electric Machinery Fundamentals’4 

Education Pvt. Ltd, 2010. 

 
edition, McGraw Hill 

2. P.C. Sen‘Principles of Electric Machines and Power Electronics’ John Wiley & Sons; 

3rd Edition 2013. 
3. Nagrath, I.J. and Kothari.D.P., Electric Machines’, McGraw-Hill Education, 2004 

 

REFERENCES 

1. Theodore Wildi, “Electrical Machines, Drives, and Power Systems”, Pearson 
Education., (5th Edition), 2002. 

2. B.R. Gupta ,’Fundamental of Electric Machines’ New age International Publishers,3
rd 

Edition ,Reprint 2015. 

3. S.K. Bhattacharya, ‘Electrical Machines’ McGraw - Hill Education, New Delhi, 3
rd 

Edition,2009. 

4. Vincent Del Toro, ‘Basic Electric Machines’ Pearson India Education, 2016. 

5. Surinder Pal Bali, ‘Electrical Technology Machines & Measurements, Vol.II, Pearson, 

2013. 

6. Fitzgerald. A.E., Charles Kingsely Jr, Stephen D.Umans, ‘Electric Machinery’, Sixth edition, 
McGraw Hill Books Company, 2003. 

 

 
17153C35 ELECTRON DEVICES AND CIRCUITS L  T P C 

3 0 0 3 
OBJECTIVES: 

 

The student should be made to: 

Understand the structure of basic electronic devices. 

Be exposed to active and passive circuit elements. 

Familiarize the operation and applications of transistor like BJT and FET. 

Explore the characteristics of amplifier gain and frequency response. 

Learn the required functionality of positive and negative feedback systems. 

UNIT I PN JUNCTION DEVICES 9 

PN junction diode –structure, operation and V-I characteristics, diffusion and transition capacitance - 

Rectifiers – Half Wave and Full Wave Rectifier,– Display devices- LED, Laser diodes, Zener 
diodecharacteristics- Zener Reverse characteristics – Zener as regulator 

UNIT II TRANSISTORS AND THYRISTORS 9 

BJT, JFET, MOSFET- structure, operation, characteristics and Biasing UJT, Thyristors and IGBT - Structure 

and characteristics. 

th 
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UNIT III AMPLIFIERS 9 

BJT small signal model – Analysis of CE, CB, CC amplifiers- Gain and frequency response –MOSFET small 
signal model– Analysis of CS and Source follower – Gain and frequency response- High frequency 

analysis. 

UNIT IV MULTISTAGE AMPLIFIERS AND DIFFERENTIAL AMPLIFIER 9 

BIMOS cascade amplifier, Differential amplifier – Common mode and Difference mode analysis – FET input 

stages – Single tuned amplifiers – Gain and frequency response – Neutralization methods, power amplifiers 
–Types (Qualitative analysis). 

UNIT V FEEDBACK AMPLIFIERS AND OSCILLATORS 9 

Advantages of negative feedback – voltage / current, series , Shunt feedback –positive feedback – Condition 

for oscillations, phase shift – Wien bridge, Hartley, Colpitts and Crystal oscillators. 

 
 

OUTCOMES: TOTAL : 45 PERIODS 

Upon Completion of the course, the students will be ability to: 

Explain the structure and working operation of basic electronic devices. 

Able to identify and differentiate both active and passive elements 

Analyze the characteristics of different electronic devices such as diodes and 

transistors 

Choose and adapt the required components to construct an amplifier circuit. 

Employ the acquired knowledge in design and analysis of oscillators 
 

TEXT BOOKS: 

1. . David A. Bell ,”Electronic devices and circuits”, Oxford University higher education, 5
th

 

edition 2008. 
2. Sedra and smith, “Microelectronic circuits”,7 

 
REFERENCES: 

 

Ed., Oxford University Press 

 

nd 
1. Balbir Kumar, Shail.B.Jain, “Electronic devices and circuits” PHI learning private limited, 2 

2014. 

edition 

th 
2. Thomas L.Floyd, “Electronic devices” Conventional current version, Pearson prentice hall, 10 

Edition, 2017. 
3. Donald A Neamen, “Electronic Circuit Analysis and Design” Tata McGraw Hill, 3rd Edition, 2003. 

4. Robert L.Boylestad, “Electronic devices and circuit theory”, 2002. 
5. Robert B. Northrop, “Analysis and Application of Analog Electronic Circuits to Biomedical 

Instrumentation”, CRC Press, 2004. 

th 
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17153C36 

 
OBJECTIVE: 

Providing an overview of Power Plants and detailing the role of Mechanical Engineers in their 
operation and maintenance. 

UNIT I COAL BASED THERMAL POWER PLANTS 9 

Rankine cycle - improvisations, Layout of modern coal power plant, Super Critical   Boilers, FBC 
Boilers, Turbines, Condensers, Steam & Heat rate, Subsystems of thermal power plants – Fuel and ash 
handling, Draught system, Feed water treatment. Binary Cycles and Cogeneration systems. 

UNIT II DIESEL, GAS TURBINE AND COMBINED CYCLE POWER PLANTS 9 
Otto, Diesel, Dual & Brayton Cycle - Analysis & Optimisation. Components of Diesel and Gas Turbine 
power plants. Combined Cycle Power Plants. Integrated Gasifier based Combined Cycle systems. 

UNIT III NUCLEAR POWER PLANTS 9 
Basics of Nuclear Engineering, Layout and subsystems of Nuclear Power Plants, Working of Nuclear 

Reactors : Boiling Water Reactor (BWR), Pressurized Water Reactor (PW R), CANada Deuterium- 

Uranium reactor (CANDU), Breeder, Gas Cooled and Liquid Metal Cooled Reactors. Safety measures for 

Nuclear Power plants. 

UNIT IV POWER FROM RENEWABLE ENERGY 9 

Hydro Electric Power Plants – Classification, Typical Layout and associated components including Turbines. 
Principle, Construction and working of Wind, Tidal, Solar Photo Voltaic (SPV), Solar Thermal, Geo 

Thermal, Biogas and Fuel Cell power systems. 
 

UNIT V        ENERGY, ECONOMIC AND ENVIRONMENTAL ISSUES OF POWER PLANTS 

9 
Power tariff types, Load distribution parameters, load curve, Comparison of site selection criteria, relative 

merits & demerits, Capital &   Operating   Cost   of   different   power   plants.   Pollution control 

technologies including Waste Disposal Options for Coal and Nuclear Power Plants. 

 

 
OUTCOMES: TOTAL : 45 PERIODS 

 

Upon the completion of this course the students will be able to 

CO1 Explain the layout, construction and working of the components inside a thermal power plant. 

CO2 Explain the layout, construction and working of the components inside a Diesel, Gas and 

Combined cycle power plants. 

CO3 Explain the layout, construction and working of the components inside nuclear power plants. 
CO4 Explain the layout, construction and working of the components inside Renewable energy 

power plants. 

CO5 Explain the applications of power plants while extend their knowledge to power plant 

economics and environmental hazards and estimate the costs of electrical energy production. 

 

 

 

 

 

 

 

POWER PLANT ENGINEERING L T P C 
 3 0 0 3 
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TEXT BOOK: 

1. Nag. P.K., "Power Plant Engineering", Third Edition, Tata McGraw – Hill Publishing Company 

Ltd., 2008. 

 

 
REFERENCES: 

1. El-Wakil. M.M., "Power Plant Technology", Tata McGraw – Hill Publishing Company Ltd., 

2010. 

2. Godfrey Boyle, "Renewable energy", Open University, Oxford University Press in association with the 

Open University, 2004. 

3. Thomas C. Elliott, Kao Chen and Robert C. Swanekamp, "Power Plant Engineering", Second 

Edition, Standard Handbook of McGraw – Hill, 1998. 
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17153L37 ELECTRONICS LABORATORY L T P C 

  0 0 3 2 

OBJECTIVES: 

To enability the students to understand the behavior of semiconductor device based on 

experimentation. 

LIST OF EXPERIMENTS 

1. Characteristics of Semiconductor diode and Zener diode 

2. Characteristics of a NPN Transistor under common emitter , common collector and 

common base configurations 

3. Characteristics of JFET and draw the equivalent circuit 

4. Characteristics of UJT and generation of saw tooth waveforms 

5. Design and Frequency response characteristics of a Common Emitter amplifier 

6. Characteristics of photo diode & photo transistor, Study of light activated relay circuit 

7. Design and testing of RC phase shift and LC oscillators 

8. Single Phase half-wave and full wave rectifiers with inductive and capacitive filters 

9. Differential amplifiers using FET 

10. Study of CRO for frequency and phase measurements 

11. Realization of passive filters 

 
OUTCOMES: 

Ability to understand and analyse electronic circuits. 

 

TOTAL: 60 PERIODS 

 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

 
1. Semiconductor devices like Diode, Zener Diode, NPN Transistors, JFET, UJT, Photo diode, 

Photo Transistor 

2. Resistors, Capacitors and inductors 

3. Necessary digital IC 8 

4. Function Generators 10 

5. Regulated 3 output Power Supply 5, ± 15V 10 

6. CRO 10 

7. Storage Oscilloscope 1 

8. Bread boards 

9. Atleast one demo module each for the listed equipments. 

10. Component data sheets to be provided 
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17153L38 ELECTRICAL MACHINES LABORATORY-I L T P C 

0 0 3 2 

OBJECTIVES: 

To expose the students to the operation of D.C. machines and transformers and give 

them experimental skill. 
 

LIST OF EXPERIMENTS 

1. Open circuit and load characteristics of DC shunt generator- critical resistance and critical speed. 

2. Load characteristics of DC compound generator with differential and cumulative 

connections. 

3. Load test on DC shunt motor. 

4. Load test on DC compound motor. 

5. Load test on DC series motor. 

6. Swinburne’s test and speed control of DC shunt motor. 

7. Hopkinson’s test on DC motor – generator set. 

8. Load test on single-phase transformer and three phase transformers. 

9. Open circuit and short circuit tests on single phase transformer. 

10. Sumpner’s test on single phase transformers. 

11. Separation of no-load losses in single phase transformer. 

12 Study of starters and 3-phase transformers connections. 

 
OUTCOMES: TOTAL: 60 PERIODS 

 

Ability to understand and analyze DC Generator 

Ability to understand and analyze DC Motor 

Ability to understand and analyse Transformers. 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

1. DC Shunt Motor with Loading Arrangement – 3 nos 

2. DC Shunt Motor Coupled with Three phase Alternator – 1 No. 

3. Single Phase Transformer – 4 nos 

4. DC Series Motor with Loading Arrangement – 1 No. 

5. DC compound Motor with Loading Arrangement – 1 No. 

6. Three Phase Induction Motor with Loading Arrangement – 2 nos 

7. Single Phase Induction Motor with Loading Arrangement – 1 No. 

8. DC Shunt Motor Coupled With DC Compound Generator – 2 nos 

9. DC Shunt Motor Coupled With DC Shunt Motor – 1 No. 

10. Tachometer -Digital/Analog – 8 nos 

11. Single Phase Auto Transformer – 2 nos 

12. Three Phase Auto Transformer – 1 No. 

13. Single Phase Resistive Loading Bank – 2 nos 

14. Three Phase Resistive Loading Bank. – 2 nos 
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17149S41C NUMERICAL METHODS L T P C 

4 0 0 4 

OBJECTIVES : 
 

 To introduce the basic concepts of solving algebraic and transcendental equations. 

 To introduce the numerical techniques  of interpolation in various intervals in real life 

situations. 

 To acquaint the student with understanding of numerical techniques of differentiation and 
integration which plays an important role in engineering and technology disciplines. 

 To acquaint the knowledge of various techniques and methods of solving ordinary differential 

equations. 

 To understand the knowledge of various techniques and methods of solving various types of partial 

differential equations. 

UNIT I SOLUTION OF EQUATIONS AND EIGENVALUE PROBLEMS 12 
Solution of algebraic and transcendental equations - Fixed point iteration method – Newton Raphson method - 

Solution of linear system of equations - Gauss elimination method – Pivoting - Gauss Jordan method – Iterative 
methods of Gauss Jacobi and Gauss Seidel - Eigenvalues of a matrix by Power method and Jacobi’s method 
for symmetric matrices. 

UNIT II INTERPOLATION AND APPROXIMATION 12 
Interpolation with unequal intervals - Lagrange's interpolation – Newton’s   divided   difference 

interpolation – Cubic Splines - Difference operators and relations - Interpolation with equal intervals - 

Newton’s forward and backward difference formulae. 

UNIT III NUMERICAL DIFFERENTIATION AND INTEGRATION 12 

Approximation of derivatives using interpolation   polynomials   -   Numerical   integration   using 
Trapezoidal, Simpson’s 1/3 rule – Romberg’s Method - Two   point   and   three   point   Gaussian 

quadrature formulae – Evaluation of double integrals by Trapezoidal and Simpson’s 1/3 rules. 

UNIT IV INITIAL VALUE PROBLEMS FOR ORDINARY DIFFERENTIAL EQUATIONS 12 

Single step methods - Taylor’s series method - Euler’s method - Modified Euler’s method - Fourth order 

Runge - Kutta method for solving first order equations - Multi step methods - Milne’s and Adams 

- Bash forth predictor corrector methods for solving first order equations. 

UNIT V BOUNDARY VALUE PROBLEMS IN ORDINARY AND PARTIAL DIFFERENTIAL 

EQUATIONS 12 

Finite difference methods for solving second order two - point linear boundary value problems - Finite 

difference techniques for the solution of two dimensional Laplace’s and Poisson’s equations on 

rectangular domain – One dimensional heat flow equation by explicit and implicit (Crank Nicholson) 

methods – One dimensional wave equation by explicit method. 
 

TOTAL :  60 PERIODS 

OUTCOMES : 

Upon successful completion of the course, students should be able to: 

 Understand the basic concepts and techniques of solving algebraic and transcendental equations. 

 Appreciate the numerical techniques of interpolation and error approximations in various intervals 

in real life  situations. 

 Apply the numerical techniques of differentiation and integration for engineering problems. 

 Understand the knowledge of various techniques and methods for solving first and second order 

ordinary differential equations. 

 Solve the partial and ordinary differential equations with initial and boundary conditions by using 
certain techniques with engineering applications. 
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TEXTBOOKS : 

1. Burden, R.L and Faires, J.D, "Numerical Analysis", 9th Edition, Cengage Learning, 2016. 

2. Grewal, B.S., and Grewal, J.S., "Numerical Methods in Engineering and Science", Khanna 
Publishers, 10th Edition, New Delhi, 2015. 

REFERENCES : 
1. Brian Bradie, "A Friendly Introduction to Numerical Analysis", Pearson Education, Asia, New 

Delhi, 2007. 

2. Gerald. C. F. and Wheatley. P. O., "Applied Numerical Analysis", Pearson Education, Asia, 6th 

Edition, New Delhi, 2006. 
3. Mathews, J.H. "Numerical Methods for Mathematics, Science and Engineering", 2nd Edition, Prentice 

Hall, 1992. 
4. Sankara Rao. K., "Numerical Methods for Scientists and Engineers", Prentice Hall of India Pvt. 

Ltd, 3rd Edition, New Delhi, 2007. 

5. Sastry, S.S, "Introductory Methods of Numerical Analysis", PHI Learning Pvt. Ltd, 5th Edition, 
2015. 
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17153C42 ELECTRICAL MACHINES – II L T P C 

2 2 0 3 

 
OBJECTIVES: 

To impart knowledge on the following Topics 

 Construction and performance of salient and non – salient type synchronous 
generators. 

 Principle of operation and performance of synchronous motor. 

 Construction, principle of operation and performance of induction machines. 

 Starting and speed control of three-phase induction motors. 

 Construction, principle of operation and performance of single phase induction motors 

and special machines. 
 

UNIT I SYNCHRONOUS GENERATOR 6+6 

Constructional details – Types of rotors –winding factors- emf equation – Synchronous 
reactance – Armature reaction – Phasor diagrams of non salient pole synchronous generator 

connected to infinite bus--Synchronizing and parallel operation – Synchronizing torque -Change of 

excitation and mechanical input- Voltage regulation – EMF, MMF, ZPF and A.S.A methods – 
steady state power- angle characteristics– Two reaction theory –slip test -short circuit transients - 

Capability Curves 

 

UNIT II SYNCHRONOUS MOTOR 6+6 

Principle of operation – Torque equation – Operation on infinite bus bars - V and Inverted V curves 
– Power input and power developed equations – Starting methods – Current loci for constant power 
input, constant excitation and constant power developed-Hunting – natural frequency of oscillations 

– damper windings- synchronous condenser. 

 

UNIT III THREE PHASE INDUCTION MOTOR 6+6 
Constructional details – Types of rotors –- Principle of operation – Slip –cogging and 

crawling- Equivalent circuit – Torque-Slip characteristics - Condition for maximum torque – Losses 
and efficiency – Load test - No load and blocked rotor tests - Circle diagram – Separation of 
losses – Double cage induction motors –Induction generators – Synchronous induction motor. 

 

UNIT IV STARTING AND SPEED CONTROL OF THREE PHASE INDUCTION 

MOTOR 

6+6 

Need for starting – Types of starters – DOL, Rotor resistance, Autotransformer and Star- delta 

starters – Speed control – Voltage control, Frequency control and pole changing – Cascaded 

connection-V/f control – Slip power recovery scheme-Braking of three phase induction motor: 
Plugging, dynamic braking and regenerative braking. 

 

UNIT V SINGLE PHASE INDUCTION MOTORS AND SPECIAL MACHINES      6+6 

Constructional details of single phase induction motor – Double field revolving theory and 
operation – Equivalent circuit – No load and blocked rotor test – Performance analysis – Starting 

methods of single-phase induction motors – Capacitor-start capacitor run Induction motor- 

Shaded pole induction motor - Linear induction motor – Repulsion motor - 
Hysteresis motor - AC series motor- Servo motors- Stepper   motors   -   introduction   to 

magnetic levitation systems. 

 

TOTAL : 60 PERIODS 
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OUTCOMES: 

 Ability to understand the construction and working principle of Synchronous 

Generator 

 Ability to understand MMF curves and armature windings. 

 Ability to acquire knowledge on Synchronous motor. 

 Ability to understand the construction and working principle of Three phase Induction 
Motor 

 Ability to understand the construction and working principle of Special Machines 

 Ability to predetermine the performance characteristics of Synchronous Machines. 

TEXT BOOKS: 

1. A.E. Fitzgerald, Charles Kingsley, Stephen. D. Umans, ‘Electric Machinery’, Mc Graw 
Hill publishing Company Ltd, 2003. 

2. Vincent Del Toro, ‘Basic Electric Machines’ Pearson India Education, 2016. 

3. Stephen J. Chapman, ‘Electric Machinery Fundamentals’4th edition, McGraw Hill 

Education Pvt. Ltd, 2010. 

REFERENCES 

1. D.P. Kothari and I.J. Nagrath, ‘Electric Machines’, McGraw Hill Publishing 

Company Ltd, 2002. 

2. P.S. Bhimbhra, ‘Electrical Machinery’, Khanna Publishers, 2003. 

3. M.N. Bandyopadhyay, Electrical Machines Theory and Practice, PHI Learning PVT LTD., 
New Delhi, 2009. 

4. B.R.Gupta, ’Fundamental of Electric Machines’ New age International Publishers,3rd 

Edition ,Reprint 2015. 

5. Murugesh Kumar, ‘Electric Machines’, Vikas Publishing House Pvt. Ltd, 2002. 

6. Alexander S. Langsdorf, ‘Theory of Alternating-Current Machinery’, McGraw Hill 

Publications, 2001. 
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17153C43 TRANSMISSION AND DISTRIBUTION L T P C 
  3 0 0 3 

OBJECTIVES: 

 To study the structure of electric power system and to develop expressions for the 
computation of transmission line parameters. 

 To obtain the equivalent circuits for the transmission lines based on distance and to determine 

voltage regulation and efficiency. 

 To understand the mechanical design of transmission lines and to analyze the voltage 

distribution in insulator strings to improve the efficiency. 

 To study the types, construction of cabilitys and methods to improve the efficiency. 

 To study about distribution systems, types of substations, methods of grounding, EHVAC, 

HVDC and FACTS. 

UNIT I TRANSMISSION LINE PARAMETERS 9 
Structure of Power System - Parameters of single and three phase transmission lines with single 

and double circuits -Resistance, inductance and capacitance of solid, stranded and bundled 

conductors, Symmetrical and unsymmetrical spacing and transposition - application of self and 

mutual GMD; skin and proximity effects -Typical configurations, conductor types and electrical 
parameters of EHV lines. 

 

UNIT II MODELLING AND PERFORMANCE OF TRANSMISSION LINES 9 

Performance of Transmission lines - short line, medium line and long line - equivalent circuits, 

phasor diagram, attenuation constant, phase   constant,   surge   impedance   - transmission 
efficiency and voltage regulation, real and reactive power flow in lines - Power Circle diagrams - 

Formation of Corona – Critical Voltages – Effect on Line Performance. 

UNIT III MECHANICAL DESIGN OF LINES 9 

Mechanical design of OH lines – Line Supports –Types of towers – Stress and Sag 

Calculation – Effects of Wind and Ice loading. Insulators: Types, voltage distribution in 

insulator string, improvement of string efficiency, testing of insulators. 

UNIT IV UNDER GROUND CABILITYS 9 
Underground cabilitys - Types of cabilitys – Construction of single core and 3 core Cabilitys - 

Insulation Resistance – Potential Gradient - Capacitance of Single-core and 3 core cabilitys 

- Grading of cabilitys - Power factor and heating of cabilitys– DC cabilitys. 

UNIT V DISTRIBUTION SYSTEMS 9 

Distribution Systems – General Aspects – Kelvin’s Law – AC and DC distributions - 

Techniques of Voltage Control and Power factor improvement – Distribution Loss –Types of 
Substations -Methods of Grounding – Trends in Transmission and Distribution: EHVAC, HVDC 

and FACTS (Qualitative treatment only). 

TOTAL : 45 PERIODS 

OUTCOMES: 

 To understand the importance and the functioning of transmission line parameters. 

 To understand the concepts of Lines and Insulators. 

 To acquire knowledge on the performance of Transmission lines. 

 To acquire knowledge on Underground Cabilitys 

 To become familiar with the function of different components used in Transmission and 
Distribution levels of power system and modelling of these components. 
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TEXT BOOKS: 

1. D.P.Kothari, I.J. Nagarath, ‘Power System Engineering’, Mc Graw-Hill Publishing 

Company limited, New Delhi, Second Edition, 2008. 

2. C.L.Wadhwa, ‘Electrical Power Systems’, New Academic Science Ltd, 2009. 

3. S.N. Singh, ‘Electric Power Generation, Transmission and Distribution’, Prentice Hall of 

India Pvt. Ltd, New Delhi, Second Edition, 2011. 

REFERENCES 

1. B.R.Gupta, ‘Power System Analysis and Design’ S. Chand, New Delhi, Fifth Edition, 

2008. 

2. Luces M.Fualken berry, Walter Coffer, ‘Electrical Power Distribution and 

Transmission’, Pearson Education, 2007. 

3. Arun Ingole, "power transmission and distribution" Pearson Education, 2017 

4. J.Brian, Hardy and Colin R.Bayliss ‘Transmission and Distribution in Electrical 

Engineering’, Newnes; Fourth Edition, 2012. 

5. G.Ramamurthy, “Handbook of Electrical power Distribution,” Universities Press, 

2013. 

6. V.K.Mehta, Rohit Mehta, ‘Principles of power system’, S. Chand & Company Ltd, New 

Delhi, 2013 
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17153C44 

 
OBJECTIVES: 

MEASUREMENTS AND INSTRUMENTATION L T P C 
3 0 0 3 

To impart knowledge on the following Topics 

 Basic functional elements of instrumentation 

 Fundamentals of electrical and electronic instruments 

 Comparison between various measurement techniques 

 Various storage and display devices 

 Various transducers and the data acquisition systems 

UNIT I INTRODUCTION 9 

Functional elements of an instrument – Static and dynamic characteristics – Errors   in 

measurement – Statistical evaluation of measurement   data – Standards and calibration- Principle 
and types of analog and digital voltmeters, ammeters. 

UNIT II ELECTRICAL AND ELECTRONIC INSTRUMENTS 9 

Principle and types of multi meters – Single and three phase watt meters and energy meters – Magnetic 

measurements – Determination of B-H curve and measurements of iron loss – Instrument 

transformers – Instruments for measurement of frequency and phase. 

UNIT III COMPARATIVE METHODS OF MEASUREMENTS 9 

D.C potentiometers, D.C (Wheat stone, Kelvin and Kelvin Double bridge) & A.C bridges 
(Maxwell, Anderson and Schering bridges), transformer ratio bridges, self-balancing bridges. 

Interference & screening – Multiple earth and earth loops - Electrostatic and electromagnetic 

Interference – Grounding techniques. 

UNIT IV STORAGE AND DISPLAY DEVICES 9 

Magnetic disk and tape – Recorders, digital plotters and printers, CRT display, digital CRO, LED, 

LCD & Dot matrix display – Data Loggers. 

UNIT V TRANSDUCERS AND DATA ACQUISITION SYSTEMS 9 

Classification of transducers – Selection of transducers – Resistive, capacitive & inductive 

Transducers – Piezoelectric, Hall effect, optical and digital transducers – Elements of data 

acquisition system – Smart sensors-Thermal Imagers. 

TOTAL : 45 PERIODS 

OUTCOMES: 

 To acquire knowledge on Basic functional elements of instrumentation 

 To understand the concepts of Fundamentals of electrical and electronic instruments 

 Ability to compare between various measurement techniques 

 To acquire knowledge on Various storage and display devices 

 To understand the concepts Various transducers and the data acquisition systems 

 Ability to model and analyze electrical and electronic Instruments and understand the 

operational features of display Devices and Data Acquisition System. 

358



B.TECH-EEE-R2017-SEM IV 

Page 44 of 116 

 

 

 
 

TEXT BOOKS: 

1. A.K. Sawhney, ‘A Course in Electrical & Electronic Measurements & Instrumentation’, 

Dhanpat Rai and Co, 2010. 

2. J. B. Gupta, ‘A Course in Electronic and Electrical Measurements’, S. K. Kataria & Sons, Delhi, 
2013. 

3. Doebelin E.O. and Manik D.N., Measurement Systems – Applications and Design, Special 
Indian Edition, McGraw Hill Education Pvt. Ltd., 2007. 

REFERENCES 

1. H.S. Kalsi, ‘Electronic Instrumentation’, McGraw Hill, III Edition 2010. 
2. D.V.S. Murthy, ‘Transducers and Instrumentation’, Prentice Hall of India Pvt Ltd, 2015. 

3. David Bell, ‘ Electronic Instrumentation & Measurements’, Oxford University Press,2013. 

4. Martin Reissland, ‘Electrical Measurements’, New Age International (P) Ltd., Delhi, 2001. 

5. Alan. S. Morris, Principles of Measurements and Instrumentation, 2nd Edition, Prentice Hall of India, 
2003. 
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17153C45 LINEAR INTEGRATED CIRCUITS AND APPLICATIONS L T   P C 

3 0 0 3 

OBJECTIVES: 

To impart knowledge on the following topics 

• Signal analysis using Op-amp based circuits. 

• Applications of Op-amp. 

• Functional blocks and the applications of special ICs like Timers, PLL circuits, regulator 

Circuits. 
• IC fabrication procedure. 

UNIT I IC FABRICATION 9 

IC classification, fundamental of monolithic IC technology, epitaxial growth, masking and 

etching, diffusion of impurities. Realisation of monolithic ICs and packaging. Fabrication of 
diodes, capacitance, resistance, FETs and PV Cell. 

UNIT II CHARACTERISTICS OF OPAMP 9 

Ideal OP-AMP characteristics, DC characteristics, AC characteristics, differential amplifier; 

frequency response of OP-AMP; Basic applications of op-amp – Inverting and Non-inverting 

Amplifiers, summer, differentiator and integrator-V/I & I/V converters. 

UNIT III APPLICATIONS OF OPAMP 9 

Instrumentation amplifier and its applications for transducer Bridge, Log and Antilog 
Amplifiers- Analog multiplier & Divider, first and second order active filters, comparators, 

multivibrators, waveform generators, clippers, clampers, peak detector, S/H circuit, D/A 

converter (R- 2R ladder and weighted resistor types), A/D converters using opamps. 

UNIT IV SPECIAL ICs 9 

Functional block, characteristics of 555 Timer and its PWM application - IC-566 voltage 

controlled oscillator IC; 565-phase locked loop IC, AD633 Analog multiplier ICs. 
 

UNIT V APPLICATION ICs 9 

AD623 Instrumentation Amplifier and its application as load cell weight measurement - IC 

voltage regulators –LM78XX, LM79XX; Fixed voltage regulators its application as Linear power 

supply - LM317, 723 Variability voltage regulators, switching regulator- SMPS - ICL 

8038 function generator IC. 

TOTAL : 45 PERIODS 
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OUTCOMES: 

 Ability to acquire knowledge in IC fabrication procedure 

 Ability to analyze the characteristics of Op-Amp 

 To understand the importance of Signal analysis using Op-amp based circuits. 

 Functional blocks and the applications of special ICs like Timers, PLL circuits, regulator 
Circuits. 

 To understand and acquire knowledge on the Applications of Op-amp 

 Ability to understand and analyse, linear integrated circuits their Fabrication and 
Application. 

TEXT BOOKS: 

1. David A. Bell, ‘Op-amp & Linear ICs’, Oxford, 2013. 
2. D. Roy Choudhary, Sheil B. Jani, ‘Linear Integrated Circuits’, II edition, New Age, 

2003. 

3. Ramakant A.Gayakward, ‘Op-amps and Linear Integrated Circuits’, IV edition, 
Pearson Education, 2003 / PHI. 2000. 

REFERENCES 

1. Fiore,”Opamps & Linear Integrated Circuits Concepts & applications”, Cengage, 

2010. 

2. Floyd ,Buchla,”Fundamentals of Analog Circuits, Pearson, 2013. 
3. Jacob Millman, Christos C.Halkias, ‘Integrated Electronics - Analog and Digital 

circuits system’, McGraw Hill, 2003. 

4. Robert F.Coughlin, Fredrick F. Driscoll, ‘Op-amp and Linear ICs’, Pearson, 6th 

edition,2012. 

5. Sergio Franco, ‘Design with Operational Amplifiers and Analog Integrated Circuits’, Mc 
Graw Hill, 2016. 

6. Muhammad H. Rashid,’ Microelectronic Circuits Analysis and Design’ Cengage 

Learning, 2011. 
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17153C46         CONTROL SYSTEMS                                              LT P C 

3 2 0 4 
 

COURSE OBJECTIVES 

 To understand the use of transfer function models for analysis physical systems and 
introduce the control system components. 

 To provide adequate knowledge in the time response of systems and steady state error analysis. 

 To accord basic knowledge in obtaining the open loop and closed–loop frequency 
responses of systems. 

 To introduce stability analysis and design of compensators 

 

UNIT I SYSTEMS AND REPRESENTATION 9 

Basic elements in control systems: – Open and closed loop   systems   –   Electrical   analogy   of 

mechanical and thermal systems – Transfer function – AC and DC servomotors – Block diagram reduction 

techniques – Signal flow graphs. 

UNIT II TIME RESPONSE 9 

Time response: – Time domain specifications – Types of test input – I and II order system response – Error 
coefficients – Generalized error series – Steady state error – Root locus construction- Effects of P, PI, PID 

modes of feedback control –Time response analysis. 

UNIT III FREQUENCY RESPONSE 9 

Frequency response: – Bode plot – Polar plot – Determination of closed loop response from open loop 

response - Correlation between frequency domain and time domain specifications 

UNIT IV STABILITY AND COMPENSATOR DESIGN 9 

Characteristics equation – Routh Hurwitz criterion – Nyquist stability criterion- Performance criteria – Effect 
of Lag, lead and lag-lead compensation on frequency response-Design of Lag, lead and lag- lead 

compensator using bode plots. 

UNIT V STATE VARIABLE ANALYSIS 9 

Concept of state variables – State models for linear and time invariant Systems – Solution of state and 

output equation in controllable canonical form – Concepts of controllability and observability. 

TOTAL (L: 45+T:30): 75 PERIODS 
COURSE OUTCOMES 

At the end of the course, the student should have the : 
 

 Ability to develop various representations of system based on the knowledge of 

 Mathematics, Science and Engineering fundamentals. 

 Ability to do time domain and frequency domain analysis of various models of linear system. 

 Ability to interpret characteristics of the system to develop mathematical model. 

 Ability to design appropriate compensator for the given specifications. 

 Ability to come out with solution for complex control problem. 

 Ability to understand use of PID controller in closed loop system. 
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TEXT BOOKS 
1. Nagarath, I.J. and Gopal, M., “Control Systems Engineering”, New Age International 

Publishers, 2017. 

2. Benjamin C. Kuo, “Automatic Control Systems”, Wiley, 2014. 
 

REFERENCES 

1. Katsuhiko Ogata, “Modern Control Engineering”, Pearson, 2015. 

2. Richard C.Dorf and Bishop, R.H., “Modern Control Systems”, Pearson Education,2009. 
3. John J.D., Azzo Constantine, H. and Houpis Sttuart, N Sheldon, “Linear Control System 

Analysis and Design with MATLAB”, CRC Taylor& Francis Reprint 2009. 
4. Rames C.Panda and T. Thyagarajan, “An Introduction to Process Modelling 

Identification and Control of Engineers”, Narosa Publishing House, 2017. 

5. M.Gopal, “Control System: Principle and design”, McGraw Hill Education, 2012. 

6. NPTEL Video Lecture Notes on “Control Engineering “by Prof. S. D. Agashe, IIT 

Bombay. 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
  

 

363



B.TECH-EEE-R2017-SEM V 

Page 49 of 116 

 

 

 

 

 

 

 

17153L47 ELECTRICAL MACHINES LABORATORY - II L T P C 

0 0 3 2 

OBJECTIVES: 

 To expose the students to the operation of synchronous machines and induction motors 

and give them experimental skill. 
 

LIST OF EXPERIMENTS 

1. Regulation of three phase alternator by EMF and MMF methods. 

2. Regulation of three phase alternator by ZPF and ASA methods. 

3. Regulation of three phase salient pole alternator by slip test. 

4. Measurements of negative sequence and zero sequence impedance of alternators. 

5. V and Inverted V curves of Three Phase Synchronous Motor. 

6. Load test on three-phase induction motor. 

7. No load and blocked rotor tests on three-phase induction motor (Determination of 
equivalent circuit parameters). 

8. Separation of No-load losses of three-phase induction motor. 

9. Load test on single-phase induction motor. 

10. No load and blocked rotor test on single-phase induction motor. 

11. Study of Induction motor Starters 

TOTAL: 60 PERIODS 

OUTCOMES: 

At the end of the course, the student should have the : 

 Ability to understand and analyze EMF and MMF methods 

 Ability to analyze the characteristics of V and Inverted V 

curves 
 Ability to understand the importance of Synchronous machines 

 Ability to understand the importance of Induction Machines 

 Ability to acquire knowledge on separation of losses 
 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

1. Synchronous Induction motor 3HP – 1 No. 

2. DC Shunt Motor Coupled With Three phase Alternator – 4 nos 

3. DC Shunt Motor Coupled With Three phase Slip ring Induction motor – 1 No. 

4. Three Phase Induction Motor with Loading Arrangement – 2 nos 

5. Single Phase Induction Motor with Loading Arrangement – 2 nos 

6. Tachometer -Digital/Analog – 8 nos 

7. Single Phase Auto Transformer – 2 nos 

8. Three Phase Auto Transformer – 3 nos 

9. Single Phase Resistive Loading Bank – 2 nos 

10. Three Phase Resistive Loading Bank – 2 nos 

11. Capacitor Bank – 1 No. 
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17153C51 

OBJECTIVES: 

 
POWER SYSTEM ANALYSIS L T P C 

3 0 0 3 

To model the power system under steady state operating condition 

To understand and apply iterative techniques for power flow analysis 

To model and carry out short circuit studies on power system 

To model and analyze stability problems in power system 

UNIT I POWER SYSTEM 9 
Need for system planning and operational studies - Power scenario in India - Power system 

components – Representation - Single line diagram - per unit quantities - p.u. impedance diagram 

- p.u. reactance diagram - Network graph, Bus incidence matrix, Primitive parameters, Bus 
admittance matrix from primitive parameters - Representation of off- nominal transformer - 

Formation of bus admittance matrix of large power network. 

UNIT II POWER FLOW ANALYSIS 9 

Bus classification - Formulation of Power Flow problem in polar coordinates - Power flow 

solution using Gauss Seidel method - Handling of Voltage controlled buses - Power Flow 
Solution by Newton Raphson method. 

UNIT III SYMMETRICAL FAULT ANALYSIS 9 
Assumptions in short circuit analysis - Symmetrical short circuit analysis using Thevenin’s 
theorem - Bus Impedance matrix building algorithm (without mutual coupling) - Symmetrical fault 

analysis through bus impedance matrix - Post fault bus voltages - Fault level - Current limiting 
reactors. 

UNIT IV UNSYMMETRICAL FAULT ANALYSIS 9 

Symmetrical components - Sequence impedances - Sequence networks - Analysis of 
unsymmetrical faults at generator terminals: LG, LL and LLG - unsymmetrical fault occurring at any 

point in a power system - computation of post fault currents in symmetrical component and 

phasor domains. 

UNIT V STABILITY ANALYSIS 9 

Classification of power system stability – Rotor angle stability - Swing equation - Swing curve - 
Power-Angle equation - Equal area criterion - Critical clearing angle and time - Classical step- by-

step solution of the swing equation – modified Euler method. 

TOTAL : 45 PERIODS 

OUTCOMES: 

Ability to model the power system under steady state operating condition 

Ability to understand and apply iterative techniques for power flow analysis 

Ability to model and carry out short circuit studies on power system 

Ability to model and analyze stability problems in power system 

Ability to acquire knowledge on Fault analysis. 

Ability to model and understand various power system components and carry out power 

flow, short circuit and stability studies. 
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TEXT BOOKS: 

1. John J. Grainger, William D. Stevenson, Jr, ‘Power System Analysis’, Mc Graw Hill 

Education (India) Private Limited, New Delhi, 2015. 

2. Kothari D.P. and Nagrath I.J., ‘Power System Engineering’, Tata McGraw-Hill 

Education, Second Edition, 2008. 

3. Hadi Saadat, ‘Power System Analysis’, Tata McGraw Hill Education Pvt. Ltd., New 

Delhi, 21st reprint, 2010. 

 
REFERENCES 

1. Pai M A, ‘Computer Techniques in Power  System Analysis’, Tata Mc Graw-Hill 
Publishing Company Ltd., New Delhi, Second Edition, 2007. 

2. J. Duncan Glover, Mulukutla S.Sarma, Thomas J. Overbye, ‘Power System Analysis 

& Design’, Cengage Learning, Fifth Edition, 2012. 

3. Gupta B.R., ‘Power System - Analysis and Design’, S. Chand Publishing, 2001. 

4. Kundur P., ‘Power System Stability and Control’, Tata McGraw Hill Education Pvt. 

Ltd., New Delhi, 10th reprint, 2010. 
 

 

 

 

 

 
 

17153C52 MICROPROCESSORS AND MICROCONTROLLERS L T P C 
  3 0 0 3 

 

OBJECTIVES: 

To impart knowledge on the following Topics 

Architecture of µP8085 & µC 8051 

Addressing modes & instruction set of 8085 & 8051. 

Need & use of Interrupt structure 8085 & 8051. 

Simple applications development with programming 8085 & 8051 

UNIT I 8085 PROCESSOR 9 

Hardware Architecture, pinouts – Functional Building Blocks of Processor – Memory 

organization – I/O ports and data transfer concepts– Timing Diagram – Interrupts. 

UNIT II PROGRAMMING OF 8085 PROCESSOR 
9 

Instruction -format and addressing modes – Assembly language format – Data transfer, data 

manipulation& control instructions – Programming: Loop structure with counting & Indexing – Look 

up tability - Subroutine instructions - stack. 

UNIT III 8051 MICRO CONTROLLER 9 
Hardware Architecture, pinouts – Functional Building Blocks of Processor – Memory 

organization – I/O ports and data transfer concepts– Timing Diagram – Interrupts- Data Transfer, 
Manipulation, Control Algorithms& I/O instructions, Comparison to Programming concepts with 
8085. 
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UNIT IV PERIPHERAL INTERFACING 9 
Study on need, Architecture, configuration and interfacing, with ICs: 8255, 8259, 8254, 

8279, - A/D and D/A converters &Interfacing with 8085& 8051. 

UNIT V MICRO CONTROLLER PROGRAMMING & APPLICATIONS 9 

Simple programming exercises- key board and display interface –Control of servo motor- stepper 

motor control- Application to automation systems. 

TOTAL : 45 PERIODS 

OUTCOMES: 
Ability to acquire knowledge in Addressing modes & instruction set of 8085 & 8051. 

Ability to need & use of Interrupt structure 8085 & 8051. 

Ability to understand the importance of Interfacing 
Ability to explain the architecture of Microprocessor and Microcontroller. 

Ability to write the assembly language programme. 

Ability to develop the Microprocessor and Microcontroller based applications. 
TEXT BOOKS: 

1. Sunil Mathur &Jeebananda Panda, “Microprocessor and Microcontrollers”, PHI 
Learning Pvt. Ltd, 2016. 

2. R.S. Gaonkar, ‘Microprocessor Architecture Programming and Application’, with 

8085, Wiley Eastern Ltd., New Delhi, 2013. 

3. Muhammad Ali Mazidi & Janice Gilli Mazidi, R.D.Kinely ‘The 8051 Micro Controller 
and Embedded Systems’, PHI Pearson Education, 5th Indian reprint, 2003. 

REFERENCES 

1. Krishna Kant, “Microprocessor and Microcontrollers”, Eastern Company Edition, 

Prentice Hall of India, New Delhi, 2007. 

2. B.RAM,”   Computer   Fundamentals   Architecture   and   Organization” New age 

International Private Limited, Fifth edition, 2017. 

3. Soumitra Kumar Mandal, Microprocessor & Microcontroller Architecture, 
Programming & Interfacing using 8085,8086,8051,McGraw Hill Edu,2013. 

4. Ajay V.Deshmukh, ‘Microcontroller Theory &Applications’, McGraw Hill Edu,2016 

5. Douglas V.Hall, ‘Microprocessor and Interfacing’, McGraw Hill Edu,2016. 

 

 

 

 

17153C53 POWER ELECTRONICS L T P C 

3 0 0 3 

OBJECTIVES: 

To impart knowledge on the following Topics 

Different types of power semiconductor devices and their switching 

Operation, characteristics and performance parameters of controlled rectifiers 

Operation, switching techniques and basics topologies of DC-DC switching 

regulators. 

Different modulation techniques of pulse width modulated inverters and to 

understand harmonic reduction methods. 

Operation of AC voltage controller and various configurations. 
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UNIT I POWER SEMI-CONDUCTOR DEVICES 9 

Study of switching devices, SCR, TRIAC, GTO, BJT, MOSFET, IGBT and IGCT- Static 

characteristics: SCR, MOSFET and IGBT - Triggering and commutation circuit for SCR- 

Introduction to Driver and snubber circuits. 

inductance–– Firing Schemes for converter–Dual converters, Applications-light dimmer, 
Excitation system, Solar PV systems. 

UNIT III DC TO DC CONVERTERS 9 

Step-down and step-up chopper-control strategy– Introduction to types of choppers-A, B, C, D and 

E -Switched mode regulators- Buck, Boost, Buck- Boost regulator, Introduction to Resonant 

Converters, Applications-Battery operated vehicles. 

UNIT IV INVERTERS 

Single phase and three phase voltage source inverters (both120
0

 mode and 180
0

 
9 

mode)– 

Voltage& harmonic control--PWM techniques: Multiple PWM, Sinusoidal PWM, modified 
sinusoidal PWM – Introduction to space vector modulation –Current source inverter, 

Applications-Induction heating, UPS. 

UNIT V AC TO AC CONVERTERS 9 

Single phase and Three phase AC voltage controllers–Control strategy- Power Factor Control 
– Multistage sequence control -single phase and three phase cyclo converters – 

Introduction to Matrix converters, Applications –welding . 

TOTAL : 45 PERIODS 

OUTCOMES: 
Ability to analyse AC-AC and DC-DC and DC-AC converters. 

Ability to choose the converters for real time applications. 

TEXT BOOKS: 
1. M.H. Rashid, ‘Power Electronics: Circuits, Devices and Applications’, Pearson 

Education, Third Edition, New Delhi, 2004. 

2. P.S.Bimbra “Power Electronics” Khanna Publishers, third Edition, 2003. 

3. Ashfaq Ahmed ‘Power Electronics for Technology’, Pearson Education, Indian 

reprint, 2003. 

REFERENCES 
1. Joseph Vithayathil,’ Power Electronics, Principles and Applications’, McGraw Hill 

Series, 6
th 

Reprint, 2013. 

2. Philip T. Krein, “Elements of Power Electronics” Oxford University Press, 2004 

Edition. 

3. L. Umanand, “Power Electronics Essentials and Applications”, Wiley, 2010. 

4. Ned Mohan Tore. M. Undel and, William. P. Robbins, ‘Power Electronics: 

Converters, Applications and Design’, John Wiley and sons, third edition, 2003. 

5. S.Rama Reddy, ‘Fundamentals of Power Electronics’, Narosa Publications, 2014. 

6. M.D. Singh and K.B. Khanchandani, “Power Electronics,” Mc Graw Hill India, 2013. 

7. JP Agarwal,” Power Electronic Systems: Theory and Design” 1e, Pearson Education, 

2002. 

UNIT II PHASE-CONTROLLED CONVERTERS    9 
2-pulse, 3-pulse and 6-pulseconverters– performance parameters –Effect of source 
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17153C55 DIGITAL SIGNAL PROCESSING L T P C 

2 2 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

Signals and systems & their mathematical representation. 

Discrete time systems. 

Transformation techniques & their computation. 

Filters and their design for digital implementation. 

Programmability digital signal processor & quantization effects. 

UNIT I INTRODUCTION 6+6 

Classification of systems: Continuous, discrete, linear, causal, stability, dynamic, recursive, time 
variance; classification of signals: continuous and discrete, energy and power; mathematical 
representation of signals; spectral density; sampling techniques, quantization, quantization error, 
Nyquist rate, aliasing effect. 

 

UNIT II DISCRETE TIME SYSTEM ANALYSIS 6+6 

Z-transform and its properties, inverse z-transforms; difference equation – Solution by z- 

transform, application to discrete systems - Stability analysis, frequency response – 

Convolution – Discrete Time Fourier transform , magnitude and phase representation. 

UNIT III DISCRETE FOURIER TRANSFORM & COMPUTATION 6+6 

Discrete Fourier Transform-   properties,   magnitude   and   phase   representation   - 

Computation of DFT using FFT algorithm – DIT &DIF using radix 2 FFT – Butterfly 

structure. 

UNIT IV DESIGN OF DIGITAL FILTERS 6+6 

FIR & IIR filter realization – Parallel & cascade forms. FIR design: Windowing Techniques – Need 

and choice of windows – Linear phase characteristics. Analog filter design – Butterworth 
and Chebyshev approximations; IIR Filters, digital design using impulse invariant and bilinear 

transformation Warping, pre warping. 

UNIT V DIGITAL SIGNAL PROCESSORS 6+6 

Introduction – Architecture – Features – Addressing Formats – Functional modes   - 

Introduction to Commercial DS Processors. 

TOTAL : 60 PERIODS 

OUTCOMES: 

1. Ability to understand the importance of Fourier transform, digital filters and DS 

Processors. 

2. Ability to acquire knowledge on Signals and systems & their mathematical 

representation. 

3. Ability to understand and analyze the discrete time systems. 

4. Ability to analyze the transformation techniques & their computation. 

5. Ability to understand the types of filters and their design for digital implementation. 

6. Ability to acquire knowledge on programmability digital signal processor & quantization 

effects. 

TEXT BOOKS: 

1. J.G. Proakis and D.G. Manolakis, ‘Digital Signal Processing Principles, Algorithms 

and Applications’, Pearson Education, New Delhi, PHI. 2003. 
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2. S.K. Mitra, ‘Digital Signal Processing – A Computer Based Approach’, McGraw Hill 

Edu, 2013. 

3. Lonnie C.Ludeman ,”Fundamentals of Digital Signal Processing”,Wiley,2013 

REFERENCES 

1. Poorna Chandra S, Sasikala. B ,Digital Signal Processing, Vijay Nicole/TMH,2013. 

2. Robert Schilling & Sandra L.Harris, Introduction to Digital Signal Processing using 

Matlab”, Cengage Learning,2014. 

3. B.P.Lathi, ‘Principles of Signal Processing and Linear Systems’, Oxford University Press, 

2010 3. Taan S. ElAli, ‘Discrete Systems and Digital Signal Processing with Mat Lab’, 

CRC Press, 2009. 

4. SenM.kuo, woonseng…s.gan,   “Digital   Signal   Processors,   Architecture, 
Implementations & Applications, Pearson,2013 

5. DimitrisG.Manolakis, Vinay K. Ingle, applied Digital Signal 

Processing,Cambridge,2012 

 

 

 

 

17153C56 OBJECT ORIENTED PROGRAMMING L T P C 

3 0 0 3 
OBJECTIVES: 

To understand Object Oriented Programming concepts and basic characteristics of Java 

To know the principles of packages,  inheritance and interfaces 

To define exceptions and use I/O streams 

To develop a java application with threads and generics classes 

To design and build simple Graphical User Interfaces 

UNIT I INTRODUCTION TO OOP AND JAVA FUNDAMENTALS 10 

Object Oriented Programming - Abstraction – objects and classes - Encapsulation- Inheritance - 

Polymorphism- OOP in Java – Characteristics of Java – The Java Environment - Java Source File 
-Structure – Compilation. Fundamental Programming Structures in Java – Defining classes in Java 

– constructors, methods -access specifiers - static members -Comments, Data Types, Variables, Operators, 
Control Flow, Arrays , Packages - JavaDoc comments. 

 
UNIT II INHERITANCE AND INTERFACES 9 

Inheritance – Super classes- sub classes –Protected members – constructors in sub classes- the Object class 
– abstract classes and methods- final methods and classes – Interfaces – defining an interface, implementing 

interface, differences between classes and interfaces and extending interfaces - Object cloning -inner 

classes, Array Lists - Strings 

 

UNIT III EXCEPTION HANDLING AND I/O 9 

Exceptions - exception hierarchy - throwing and catching exceptions – built-in exceptions, creating own 

exceptions, Stack Trace Elements. Input / Output Basics – Streams – Byte streams and Character 
streams – Reading and Writing Console – Reading and Writing Files 

 

UNIT IV MULTITHREADING AND GENERIC PROGRAMMING 8 

Differences between   multi-threading   and   multitasking,   thread   life   cycle,   creating   threads, 

synchronizing threads, Inter-thread communication, daemon threads, thread groups. Generic 

Programming – Generic classes – generic methods – Bounded Types – Restrictions and Limitations. 
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UNIT V EVENT DRIVEN PROGRAMMING 9 

Graphics programming - Frame – Components - working with 2D shapes - Using color, fonts, and images - 

Basics of event handling - event handlers - adapter classes - actions - mouse events - AWT event 

hierarchy - Introduction to Swing – layout management - Swing Components – Text Fields , Text Areas – 
Buttons- Check Boxes – Radio Buttons – Lists- choices- Scrollbars – Windows 

–Menus – Dialog Boxes. 
TOTAL: 45 PERIODS 

COURSE OUTCOMES: 

Upon completion of the course, students will be able to: 

Develop Java programs using OOP principles 

Develop Java programs with the concepts inheritance and interfaces 

Build Java applications using exceptions and I/O streams 

Develop Java applications with threads and generics classes 

Develop interactive Java programs using swings 

TEXT BOOKS 
th

 

1. Herbert Schildt, “Java The complete reference”, 8 Edition, McGraw Hill Education, 2011. 
 

2. Cay S. Horstmann, Gary cornell, “Core Java Volume –I Fundamentals”, 9
th 

Edition, Prentice 

Hall, 2013. 

REFERENCES 

1. Paul Deitel, Harvey Deitel, “Java SE 8 for programmers”, 3 

2. Steven Holzner, “Java 2 Black book”, Dreamtech press, 2011. 

 

Edition, Pearson, 2015. 

3. Timothy Budd, “Understanding Object-oriented programming with Java”, Updated Edition, Pearson 

Education, 2000. 

 

 

 

 

17153L57 CONTROL AND INSTRUMENTATION LABORATORY L T P C 

0 0 3 2 

OBJECTIVES: 

To provide knowledge on analysis and design of control system along with basics of 

instrumentation. 

LIST OF EXPERIMENTS 

CONTROLSYSTEMS: 

1. P, PI and PID controllers 

2. Stability Analysis 

3. Modeling of Systems – Machines, Sensors and Transducers 

4. Design of Lag, Lead and Lag-Lead Compensators 

5. Position Control Systems 

6. Synchro-Transmitter- Receiver and Characteristics 

7. Simulation of Control Systems by Mathematical development tools. 

rd 
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INSTRUMENTATION: 

8. Bridge Networks –AC and DC Bridges 

9. Dynamics of Sensors/Transducers 

(a) Temperature (b) pressure (c) Displacement (d) Optical (e) Strain ( f) Flow 

10 Power and Energy Measurement 

11 Signal Conditioning 

(a) Instrumentation Amplifier 

(b) Analog – Digital and Digital –Analog converters (ADC and DACs) 

12 Process Simulation 

TOTAL: 60 PERIODS 

OUTCOMES: 

Ability to understand control theory and apply them to electrical engineering problems. 

Ability to analyze the various types of converters. 

Ability to design compensators 

Ability to understand the basic concepts of bridge networks. 

Ability to the basics of signal conditioning circuits. 

Ability to study the simulation packages. 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

CONTROLSYSTEMS: 

1. PID controller simulation and learner kit – 1 No. 
2. Digital storage Oscilloscope for capturing transience- 1 No 

 

2 Personal Computer with control system 

simulation packages - 10 Nos 

3. DC motor –Generator test set-up for evaluation of motor parameters 

4. CRO 30MHz – 1 No. 

5. 2MHz Function Generator – 1No. 
6. Position Control Systems Kit (with manual) – 1 No., Tacho Generator Coupling set 

7. AC Synchro transmitter& receiver – 1No. 

8. Sufficient number of Digital multi meters, speed and torque sensors 

 

INSTRUMENTATION: 

9. R, L, C Bridge kit (with manual) 

10. a) Electric heater – 1No. 
Thermometer – 1No.Thermistor (silicon type) RTD nickel type – 1No. 

 

b) 30 psi Pressure chamber (complete set) – 1No. Current generator (0 – 20mA) Air foot 

pump – 1 No. (with necessary connecting tubes) 

 

c) LVDT20mm core length movability type – 1No. CRO 30MHz – 1No. d) 

 
Optical sensor – 1 No. Light source 

 

e) Strain Gauge Kit with Handy lever beam – 1No. 
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100gm weights – 10 nos 

f) Flow measurement Trainer kit – 1 No. 

(1/2 HP Motor, Water tank, Digital Milliammeter, complete set) 

11. Single phase Auto transformer – 1No. Watt-hour meter (energy meter) – 1No. Ammeter 
Voltmeter Rheostat Stop watch 

Connecting wires (3/20) 

12. IC Transistor kit – 1No. 
13. Instrumentation Amplifier kit-1 No 

14. Analog – Digital and Digital –Analog converters (ADC and DACs)- 1 No 

 

 

 

17153L58 OBJECT ORIENTED PROGRAMMING LT P C 

LABORATORY 0 0 3 2 

 
 

COURSE OBJECTIVES 

To build software development skills using java programming for real-world applications. 

To understand and apply the concepts of classes, packages, interfaces, arraylist, exception handling 

and file processing. 

To develop applications using generic programming and event handling. 
List of experiments 

1. Develop a Java application to generate Electricity bill.   Create a   class with the following 
members: Consumer no., consumer name, previous month reading, current month reading, type of EB 
connection(i.e domestic or commercial). Compute the bill amount using the following tariff. If the type of 
the EB connection is domestic, calculate the amount to be paid as follows: 

First 100 units  - Rs. 1 per unit 

101-200 units - Rs. 2.50 per unit 
201 -500 units - Rs. 4 per unit 

> 501 units - Rs. 6 per unit 

If the type of the EB connection is commercial, calculate the amount to be paid as follows: 

First 100 units - Rs. 2 per unit 

101-200 units - Rs. 4.50 per unit 

201 -500 units - Rs. 6 per unit 

> 501 units - Rs. 7 per unit 
2. Develop a java application to implement currency converter (Dollar to INR, EURO to INR, Yen to 

INR and vice versa), distance converter (meter to KM, miles to KM and vice versa) , time 

converter (hours to minutes, seconds and vice versa) using packages. 

3. Develop a java application with Employee class with Emp_name, Emp_id, Address, Mail_id, 
Mobile_no as members. Inherit the classes, Programmer, Assistant Professor, Associate 

Professor and Professor from employee class. Add Basic Pay (BP) as the member of all the 

inherited classes with 97% of BP as DA, 10 % of BP as HRA, 12% of BP as PF, 0.1% of BP for staff club 

fund. Generate pay slips for the employees with their gross and net salary. 

4. Design a Java interface for ADT Stack. Implement this interface using array. Provide necessary exception 

handling in both the implementations. 

5. Write a program to perform string operations using ArrayList. Write functions for the following 
 

a. Append - add at end 

b. Insert – add at particular index c. 

Search 

d. List all string starts with given letter 
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6. Write a Java Program to create an abstract class named Shape that contains two integers and an empty 

method named print Area(). Provide three classes named Rectangle, Triangle and Circle such that 

each one of the classes extends the class Shape. Each one of the classes contains only the method print 

Area () that prints the area of the given shape. 

7. Write a Java program to implement user defined exception handling. 

8. Write a Java program that reads a file name from the user, displays information about whether the file 

exists, whether the file is readable, or writable, the type of file and the length of the file in bytes. 

9. Write a java program that implements a multi-threaded application that has three threads. First thread 
generates a random integer every 1 second and if the value is even, second thread computes the 
square of the number and prints. If the value is odd, the third thread will print the value of cube of the 

number. 

10. Write a java program to find the maximum value from the given type of elements using a generic function. 

11. Design a calculator using event-driven programming paradigm of Java with the following options. 

 
a) Decimal manipulations b) 

Scientific manipulations 

12. Develop a mini project for any application using Java concepts. 

 

COURSE OUTCOMES TOTAL : 60 PERIODS 

 
Upon completion of the course, the students will be able to  Develop and implement Java 

programs for simple applications that make use of classes, packages and interfaces. 

Develop and implement Java programs with arraylist, exception handling and multithreading . 

Design applications using file processing, generic programming and event handling. 

374



B.TECH-EEE-R2017-SEM V 

Page 60 of 116 

 

 

 

 

 
 

17153L59 PROFESSIONAL COMMUNICATION L T P C 

0 0 2 1 

 

OBJECTIVES: The course aims to: 

Enhance the Employability and Career Skills of students 

Orient the students towards grooming as a professional 

Make them Employability Graduates 

Develop their confidence and help them attend interviews successfully. 
 

UNIT I 

Introduction to Soft Skills-- Hard skills & soft skills - employability and career Skills—Grooming as a 
professional with values—Time Management—General awareness of Current Affairs 

 

UNIT II 

Self-Introduction-organizing the material - Introducing oneself to the audience – introducing the topic – 

answering questions – individual presentation practice–– presenting the visuals effectively – 

5 minute presentations 
 

UNIT III 

Introduction to Group Discussion— Participating in group discussions   –   understanding   group 

dynamics - brainstorming the topic -– questioning and clarifying –GD strategies- activities to improve 

GD skills 
 

UNIT IV 

Interview etiquette – dress code – body language – attending job interviews– telephone/skype interview 

-one to one interview &panel interview – FAQs related to job interviews 
 

UNIT V 

Recognizing differences between groups and teams- managing time-managing stress- networking 

professionally- respecting social protocols-understanding career management-developing a long- term 

career plan-making career changes. 
 

TOTAL : 30 PERIODS 

 

OUTCOMES: At the end of the course Learners will be ability to: 

 

• Make effective presentations 

• Participate confidently in Group Discussions. 

• Attend job interviews and be successful in them. 
• Develop adequate Soft Skills required for the workplace 

 
 

Recommended Software 

 

1. Globearena 

2. Win English 
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REFERENCES: 

1. Butterfield, Jeff Soft Skills for Everyone. Cengage Learning: New Delhi, 2015 
2. Interact English Lab Manual for Undergraduate Students,. OrientBalckSwan: Hyderabad, 

2016. 

3. E. Suresh Kumar et al. Communication for Professional Success. Orient Blackswan: 

Hyderabad, 2015 
4. Raman, Meenakshi and Sangeeta Sharma. Professional Communication. Oxford University 

Press: Oxford, 2014 

5. S. Hariharanetal. Soft Skills. MJP Publishers: Chennai, 2010. 
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17153C61 

SOLID STATE DRIVES L T P C 
3 0 0 3 

 
 

OBJECTIVES: 

To impart knowledge on the following Topics 

Steady state operation and transient dynamics of a motor load system. 

Analyze the operation of the converter/chopper fed dc drive, both qualitatively and quantitatively. 

Operation and performance of AC motor drives. 

Analyze and design the current and speed controllers for a closed loop solid state DC motor drive. 

UNIT I DRIVE CHARACTERISTICS 9 

Electric drive – Equations governing motor load dynamics – steady state stability – multi quadrant 

Dynamics: acceleration, deceleration, starting & stopping – typical load torque characteristics – Selection 

of motor. 

UNIT II CONVERTER / CHOPPER FED DC MOTOR DRIVE 9 

Steady state analysis of the single and three phase converter fed separately excited DC motor drive– continuous 

conduction – Time ratio and current limit control – 4 quadrant operation of converter / chopper fed drive- 

Applications. 

UNIT III INDUCTION MOTOR DRIVES 9 

Stator voltage control–V/f control– Rotor Resistance control-qualitative treatment of slip power 

recovery drives-closed loop control–– vector control- Applications. 

UNIT IV SYNCHRONOUS MOTOR DRIVES 9 

V/f control and self-control of synchronous motor: Margin angle control and power factor control- Three 

phase voltage/current source fed synchronous motor- Applications. 

UNIT V DESIGN OF CONTROLLERS FOR DRIVES 9 

Transfer function for DC motor / load and converter – closed loop control with Current and speed 
feedback–armature voltage control and field weakening mode – Design of controllers; current controller 

and speed controller- converter selection and characteristics. 

TOTAL : 45 PERIODS 

OUTCOMES: 

Ability to understand and suggest a converter for solid state drive. 

Ability to select suitability drive for the given application. 

Ability to study about the steady state operation and transient dynamics of a motor load system. 

Ability to analyze the operation of the converter/chopper fed dc drive. 

Ability to analyze the operation and performance of AC motor drives. 

Ability to analyze and design the current and speed controllers for a closed loop solid state 

DC motor drive. 

TEXT BOOKS: 

1. Gopal K.Dubey, Fundamentals of Electrical Drives, Narosa Publishing House, 1992. 

2. Bimal K.Bose. Modern Power Electronics and AC Drives, Pearson Education, 2002. 

3. R.Krishnan, Electric Motor & Drives: Modeling, Analysis and Control, Pearson, 2001. 

 
REFERENCES 

1. Vedam Subramanyam, “ Electric Drives Concepts and Applications ”, 2e, McGraw Hill, 2016 
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2. Shaahin Felizadeh, “Electric Machines and Drives”, CRC Press (Taylor and Francis Group), 

2013. 

3. John Hindmarsh and Alasdain Renfrew, “Electrical Machines and Drives System,” Elsevier 

2012. 

4. Theodore Wildi, “ Electrical Machines ,Drives and power systems ,6th edition, Pearson 

Education ,2015 

5. N.K. De., P.K. SEN” Electric drives” PHI, 2012. 

 

 

 

 
17153C62 PROTECTION AND SWITCHGEAR L T P C 

3 0 0 3 

OBJECTIVES: 

To impart knowledge on the following Topics 

Causes of abnormal operating conditions (faults, lightning and switching surges) of the 

apparatus and system. 

Characteristics and functions of relays and protection schemes. 
Apparatus protection, static and numerical relays 

Functioning of circuit breaker 

UNIT I PROTECTION SCHEMES 9 

Principles and need for protective schemes – nature and causes of faults – types of faults – Methods of 

Grounding - Zones of protection and essential qualities of protection – Protection scheme 

UNIT II ELECTROMAGNETIC RELAYS 9 

Operating principles of relays - the Universal relay – Torque equation – R-X diagram – 

Electromagnetic Relays – Over current, Directional, Distance, Differential, Negative sequence and Under 

frequency relays. 

UNIT III APPARATUS PROTECTION 9 

Current transformers and Potential transformers and their applications in protection schemes - Protection 

of transformer, generator, motor, bus bars and transmission line. 

UNIT IV STATIC RELAYS AND NUMERICAL PROTECTION 9 

Static relays – Phase, Amplitude Comparators – Synthesis   of   various   relays   using   Static 
comparators – Block diagram of Numerical relays – Over current protection, transformer differential 

protection, distant protection of transmission lines. 

UNIT V CIRCUIT BREAKERS 9 

Physics of arcing phenomenon and arc interruption - DC and AC circuit breaking – re-striking voltage 

and recovery voltage - rate of rise of recovery voltage - resistance switching - current chopping - 

interruption of capacitive current - Types of circuit breakers – air blast, air break, oil, SF6, MCBs, 
MCCBs and vacuum circuit breakers – comparison of different circuit breakers – Rating and selection of 

Circuit breakers. 

TOTAL : 45 PERIODS 

OUTCOMES: 

Ability to understand and analyze Electromagnetic and Static Relays. 

Ability to suggest suitability circuit breaker. 

Ability to find the causes of abnormal operating conditions of the apparatus and system. 
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Ability to analyze the characteristics and functions of relays and protection schemes. 

Ability to study about the apparatus protection, static and numerical relays. 

Ability to acquire knowledge on functioning of circuit breaker. 
 

TEXT BOOKS: 

1. Sunil S.Rao, ‘Switchgear and Protection’, Khanna Publishers, New Delhi, 2008. 
2. B.Rabindranath and N.Chander, ‘Power System Protection and Switchgear’, New Age 

International (P) Ltd., First Edition 2011. 

3. Arun Ingole, ‘Switch Gear and Protection’ Pearson Education, 2017. 

REFERENCES 

1. BadriRam ,B.H. Vishwakarma, ‘Power System Protection and Switchgear’, New Age 
InternationalPvt Ltd Publishers, Second Edition 2011. 

2. Y.G.Paithankar and S.R.Bhide, ‘Fundamentals of power system protection’, Second 

Edition,Prentice Hall of India Pvt. Ltd., New Delhi, 2010. 

3. C.L.Wadhwa, ‘Electrical Power Systems’, 6th Edition, New Age International (P) Ltd., 2010 

4. RavindraP.Singh, ‘Switchgear and Power System Protection’, PHI Learning Private Ltd., 

NewDelhi, 2009. 

5. VK Metha,” Principles of Power Systems” S. Chand, 2005. 
 

6. Bhavesh Bhalja, R.P. Maheshwari, Nilesh G. Chotani,’Protection and Switchgear’ Oxford 

University Press, 2011. 

 

 

 

 
17153C63 

 
 

OBJECTIVES 

: 
To impart knowledge on the following Topics 

Building Blocks of Embedded System 

Various Embedded Development Strategies 

Bus Communication in processors, Input/output interfacing. 

Various processor scheduling algorithms. 

Basics of Real time operating system and example tutorials to discuss on one real time operating 

system tool. 

UNIT I INTRODUCTION TO EMBEDDED SYSTEMS 9 

Introduction to Embedded Systems –Structural units in Embedded processor   ,   selection   of 

processor & memory devices- DMA – Memory management methods- Timer and Counting devices, 

Watchdog Timer, Real Time Clock, In circuit emulator, Target Hardware Debugging. 

UNIT II EMBEDDED NETWORKING 9 
Embedded Networking: Introduction, I/O Device Ports & Buses– Serial   Bus   communication 

protocols RS232 standard – RS422 – RS 485 - CAN Bus -Serial Peripheral Interface (SPI) – Inter 

Integrated Circuits (I2C) –need for device drivers. 

UNIT III EMBEDDED FIRMWARE DEVELOPMENT ENVIRONMENT 9 

Embedded Product Development Life Cycle- objectives, different phases of EDLC, Modelling of 
EDLC; issues in Hardware-software Co-design, Data Flow Graph, state machine model, 

Sequential Program Model, concurrent Model, object oriented Model. 

EMBEDDED SYSTEMS L T P C 
 3 0 0 3 
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UNIT IV RTOS BASED EMBEDDED SYSTEM DESIGN 9 

Introduction to basic concepts of RTOS- Task, process & threads, interrupt routines in RTOS, 

Multiprocessing  and Multitasking,  Preemptive  and non-preemptive  scheduling,  Task 

communication shared  memory, message passing-,  Inter process Communication– 
synchronization between   processes-semaphores,  Mailbox,   pipes,  priority   inversion, priority 

inheritance. 

UNIT V EMBEDDED SYSTEM APPLICATION AND DEVELOPMENT 9 
Case Study of Washing Machine- Automotive Application- Smart card System Application-ATM 

machine –Digital camera 

TOTAL : 45 PERIODS 

OUTCOMES: 

Ability to understand and analyze Embedded systems. 
Ability to suggest an embedded system for a given application. 

Ability to operate various Embedded Development Strategies 

Ability to study about the bus Communication in processors. 

Ability to acquire knowledge on various processor scheduling algorithms. 

Ability to understand basics of Real time operating system. 

TEXT BOOKS: 

1. Peckol, “Embedded system Design”, John Wiley & Sons,2010 

2. Lyla B Das,” Embedded Systems-An Integrated Approach”, Pearson, 2013 

3. Shibu. K.V, “Introduction to Embedded Systems”, 2e, Mc graw Hill, 2017. 

REFERENCES 

1. Raj Kamal, ‘Embedded System-Architecture, Programming, Design’, Mc Graw Hill, 2013. 

2. C.R.Sarma, “Embedded Systems Engineering”, University Press (India) Pvt. Ltd, 2013. 

3. Tammy Noergaard, “Embedded Systems Architecture”, Elsevier, 2006. 

4. Han-Way Huang, “Embedded system Design Using C8051”, Cengage Learning, 2009. 

5. Rajib Mall “Real-Time systems Theory and Practice” Pearson Education, 2007. 

 

 

 

 
 

17153L66 POWER ELECTRONICS AND DRIVES LABORATORY L T   P C 

0 0 3 2 
OBJECTIVES: 

To provide hands on experience with power electronic converters and testing. 

 
LIST OF EXPERIMENTS 

1 Gate Pulse Generation using R, RC and UJT. 

2 Characteristics of SCR and TRIAC 

3 Characteristics of MOSFET and IGBT 

4 AC to DC half controlled converter 

5 AC to DC fully controlled Converter 

6 Step down and step up MOSFET based choppers 

7 IGBT based single phase PWM inverter 
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8 IGBT based three phase PWM inverter 

9 AC Voltage controller 

10 Switched mode power converter. 

11 Simulation of PE circuits (1Φ & 3Φ semi converters, 1Φ & 3Φ full converters, DC-DC 

converters, AC voltage controllers). 

12 Characteristics of GTO & IGCT. 

13 Characteristics of PMBLDC motor 

TOTAL: 60 PERIODS 

OUTCOMES: 

Ability to practice and understand converter and inverter circuits and apply software for 

engineering problems. 

Ability to experiment about switching characteristics various switches. 

Ability to analyze about AC to DC converter circuits. 

Ability to analyze about DC to AC circuits. 

Ability to acquire knowledge on AC to AC converters 

Ability to acquire knowledge on simulation software. 

 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

1. Device characteristics(for SCR, MOSFET, TRIAC,GTO,IGCT and IGBT kit with built-in / 

discrete power supply and meters) - 2 each 

2. SinglephaseSCRbasedhalfcontrolledconverterandfullycontrolledconverteralong with built- 
in/separate/firing circuit/module and meter – 2 each 

3. MOSFET based step up and step down choppers (Built in/ Discrete) – 1 each 

4. IGBT based single phase PWM inverter module/Discrete Component – 2 

5. IGBT based three phase PWM inverter module/Discrete Component – 2 

6. Switched mode power converter module/Discrete Component – 2 

7. SCR &TRIAC based 1 phase AC controller along with lamp or rheostat load - 2 

8. Cyclo converter kit with firing module – 1 

9. Dual regulated DC power supply with common ground 

10. Cathode ray Oscilloscope –10 

11. Isolation Transformer – 5 

12. Single phase Auto transformer –3 

13. Components (Inductance, Capacitance ) 3 set for each 

14. Multimeter – 5 

15. LCR meter – 3 

16. Rheostats of various ranges – 2 sets of 10 value 

17. Work tabilitys – 10 

18. DC and AC meters of required ranges – 20 

19. Component data sheets to be provided 
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17153L67 MICROPROCESSORS AND MICROCONTROLLERS 

LABORATORY 

 

L T   P C 

0 0 3 2 

OBJECTIVES: 

To provide training on programming of microprocessors and microcontrollers and 
understand the interface requirements. 

To simulate various microprocessors and microcontrollers using KEIL or Equivalent 

simulator. 

LIST OF EXPERIMENTS 

1 Simple arithmetic operations: addition / subtraction / multiplication / division. 

2 Programming with control instructions: 

(i) Ascending / Descending order, Maximum / Minimum of numbers. (ii) 

Programs using Rotate instructions. 

(iii) Hex / ASCII / BCD code conversions. 

3 Interface Experiments: with 8085 

(i) A/D Interfacing. & D/A Interfacing. 

4 Traffic light controller. 

5 I/O Port / Serial communication 

6 Programming Practices with Simulators/Emulators/open source 

7 Read a key ,interface display 

8 Demonstration of basic instructions with 8051 Micro controller execution, including: (i) 

Conditional jumps & looping 

(ii) Calling subroutines. 

9 Programming I/O Port and timer of 8051 (i) 

study on interface with A/D & D/A 

(ii) Study on interface with DC & AC motors 

10 Application hardware development using embedded processors. 

TOTAL: 60 PERIODS 

OUTCOMES: 

Ability to understand and apply computing platform and software for engineering 

problems. 

Ability to programming logics for code conversion. 

Ability to acquire knowledge on A/D and D/A. 

Ability to understand basics of serial communication. 

Ability to understand and impart knowledge in DC and AC motor interfacing. 

Ability to understand basics of software simulators. 

 
 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

 
Sl.No. Description of Equipment Quantity required 

1. 8085 Microprocessor Trainer with Power Supply 15 

2. 8051 Micro Controller Trainer Kit with power 

supply 

15 

3. 8255 Interface boards 5 

4. 8251 Interface boards 5 
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5. 8259 Interface boards 5 

6. 8279 Keyboard / Display Interface boards 5 

7. 8254 timer/ counters 5 

8. ADC and DAC cards 5 

9. AC & DC motor with Controller s 5 

10. Traffic Light Control Systems 5 

 

 

 

 

 

17153MP68 MINI PROJECT LT P C 

0 0 4 2 

 
OBJECTIVES: 

• To develop their own innovative prototype of ideas. 

• To train the students in preparing mini project reports and examination. 

 
The students in a group of 5 to 6 works on a topic approved by the head of the department and prepares a 
comprehensive mini project report after completing the work to the satisfaction. The progress of the 

project is evaluated based on a minimum of two reviews. The review committee may be constituted by the 

Head of the Department. A mini project report is required at the end of the semester. The mini project 

work is evaluated based on oral presentation and the mini project report jointly by external and internal 
examiners constituted by the Head of the Department. 

TOTAL: 60 PERIODS 

 
 

OUTCOMES: 
 

• On Completion of the mini project work students will be in a position to take up their 
final year project work and find solution by formulating proper methodology. 
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17153C71 HIGH VOLTAGE ENGINEERING L T P C 
3 0 0 3 

 

OBJECTIVES: 

To impart knowledge on the following Topics 

Various types of over voltages in power system and protection methods. 

Generation of over voltages in laboratories. 

Measurement of over voltages. 
Nature of Breakdown mechanism in solid, liquid and gaseous dielectrics. 

Testing of power apparatus and insulation coordination 

UNIT I OVER VOLTAGES IN ELECTRICAL POWER SYSTEMS 9 

Causes of over voltages and its effects on power system – Lightning, switching surges and 

temporary over voltages, Corona and its effects – Bewley lattice diagram- Protection 

against over voltages. 

UNIT II DIELECTRIC BREAKDOWN 9 
Properties of Dielectric materials - Gaseous breakdown in uniform and non-uniform fields – 

Corona discharges – Vacuum breakdown – Conduction and breakdown in pure and 
commercial liquids, Maintenance of oil Quality – Breakdown mechanisms in solid and 
composite dielectrics- Applications of insulating materials in electrical equipments. 

UNIT III GENERATION OF HIGH VOLTAGES AND HIGH CURRENTS 9 

Generation of High DC voltage: Rectifiers, voltage multipliers,   vandigraff   generator: 

generation of high impulse voltage: single and multistage Marx circuits – generation of high AC 
voltages: cascaded transformers, resonant transformer and tesla coil- generation of switching 

surges – generation of impulse currents - Triggering  and control of impulse generators. 

UNIT IV MEASUREMENT OF HIGH VOLTAGES AND HIGH CURRENTS 9 

High Resistance with series ammeter – Dividers, Resistance, Capacitance and Mixed dividers 
- Peak Voltmeter, Generating Voltmeters - Capacitance Voltage Transformers, Electrostatic 

Voltmeters – Sphere Gaps - High current shunts- Digital techniques in high voltage 
measurement. 

UNIT V HIGH VOLTAGE TESTING & INSULATION COORDINATION 9 

High voltage testing of electrical power apparatus as per International and Indian standards 

– Power frequency, impulse voltage and DC testing of Insulators, circuit breakers, bushing, 
isolators and transformers- Insulation Coordination& testing of cabilitys. 

 
 

OUTCOMES: TOTAL : 45 PERIODS 
 

Ability to understand Transients in power system. 
Ability to understand Generation and measurement of high voltage. 

Ability to understand High voltage testing. 

Ability to understand various types of over voltages in power system. 
Ability to measure over voltages. 

Ability to test power apparatus and insulation coordination 
TEXT BOOKS: 

1. S.Naidu and V. Kamaraju, ‘High Voltage Engineering’, Tata McGraw Hill, Fifth 
Edition, 2013. 
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2. E. Kuffel and W.S. Zaengl, J.Kuffel, ‘High voltage Engineering fundamentals’, 

Newnes Second Edition Elsevier , New Delhi, 2005. 

3. C.L. Wadhwa, ‘High voltage Engineering’, New Age International Publishers, Third 

Edition, 2010. 

 
REFERENCES 

1. L.L. Alston, ‘High Voltage Technology’, Oxford University Press, First Indian Edition, 

2011. 

2. Mazen Abdel – Salam, Hussein Anis, Ahdab A-Morshedy, Roshday Radwan, High 

Voltage Engineering – Theory &Practice, Second Edition Marcel Dekker, Inc., 2010. 
3. Subir Ray,’ An Introduction to High Voltage Engineering’ PHI Learning Private 
Limited, New Delhi, Second Edition, 2013. 

 

 

 

 

 
 

17153C72 POWER SYSTEM OPERATION AND CONTROL L T P C 
   3 0 0 3 

 

OBJECTIVES: 

To impart knowledge on the following topics 

Significance of power system operation and control. 

Real power-frequency interaction and design of power-frequency controller. 

Reactive power-voltage interaction and the control actions to be implemented for 
maintaining the voltage profile against varying system load. 

Economic operation of power system. 

SCADA and its application for real time operation and control of power systems 

UNIT I PRELIMINARIES ON POWER SYSTEM OPERATION AND 9 

CONTROL 

Power scenario in Indian grid – National and Regional load dispatching centers   – 
requirements of good power system - necessity of voltage and frequency regulation - real power 

vs frequency and reactive power vs voltage control loops - system load variation, load curves and 

basic concepts of load dispatching - load forecasting - Basics of speed 

governing mechanisms and modeling - speed load characteristics - regulation of   two 
generators in parallel. 

UNIT II REAL POWER - FREQUENCY CONTROL 9 
Load Frequency Control (LFC) of single area system-static and dynamic analysis of 

uncontrolled and controlled cases - LFC of two area system - tie line modeling - block 

diagram representation of two area system - static and dynamic analysis - tie line with 

frequency bias control – state variability model - integration of economic dispatch control with 
LFC. 

UNIT III REACTIVE POWER – VOLTAGE CONTROL 9 
Generation and absorption of reactive power - basics of reactive power control – Automatic 

Voltage Regulator (AVR) – brushless AC excitation system – block diagram representation of 
AVR loop - static and dynamic analysis – stability compensation – voltage drop in 
transmission line - methods of reactive power injection - tap changing transformer, SVC (TCR + 
TSC) and STATCOM for voltage control. 
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UNIT IV ECONOMIC OPERATION OF POWER SYSTEM 9 

Statement of economic dispatch problem - input and output characteristics of thermal plant - 

incremental cost curve - optimal operation of thermal units without and with transmission losses 
(no derivation of transmission loss coefficients) - base point and participation factors method - 

statement of unit commitment (UC) problem - constraints on UC problem - solution of UC problem 

using priority list – special aspects of short term and long term hydrothermal problems. 

UNIT V COMPUTER CONTROL OF POWER SYSTEMS 9 

Need of computer control of power systems-concept of energy control centers and functions 

– PMU - system monitoring, data acquisition and controls - System hardware configurations 
- SCADA and EMS functions - state estimation problem  – measurements and errors   - 
weighted least square estimation - various operating states - state transition diagram. 

 

 
TOTAL : 45 PERIODS 

 

OUTCOMES: 

Ability to understand the day-to-day operation of electric power system. 

Ability to analyze the control actions to be implemented on the system to meet the minute- 

to-minute variation of system demand. 

Ability to understand the significance of power system operation and control. 

Ability to acquire knowledge on real power-frequency interaction. 

Ability to understand the reactive power-voltage interaction. 

Ability to design SCADA and its application for real time operation 

 
 

TEXT BOOKS: 

1. Olle.I.Elgerd, ‘Electric Energy Systems theory - An introduction’, McGraw Hill 
Education Pvt. Ltd., New Delhi, 34th reprint, 2010. 

2. Allen. J. Wood and Bruce F. Wollen berg, ‘Power Generation, Operation and 

Control’, John Wiley & Sons, Inc., 2016. 

3. Abhijit Chakrabarti and Sunita Halder, ‘Power System Analysis Operation and 

Control’, PHI learning Pvt. Ltd., New Delhi, Third Edition, 2010. 

 
REFERENCES 

1. Kothari D.P. and Nagrath I.J., ‘Power System Engineering’, Tata McGraw-Hill 

Education, Second Edition, 2008. 

2. Hadi Saadat, ‘Power System Analysis’, McGraw Hill Education Pvt. Ltd., New Delhi, 

21st reprint, 2010. 

3. Kundur P., ‘Power System Stability and Control, McGraw Hill Education Pvt. Ltd., New 

Delhi, 10th reprint, 2010. 
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17153C73 

 
RENEWABLE ENERGY SYSTEMS L T P C 

3 0 0 3 
 

OBJECTIVES: 

To impart knowledge on the following Topics 

Awareness about renewable Energy Sources and technologies. 

Adequate inputs on a variety of issues in harnessing renewable Energy. 

Recognize current and possible future role of renewable energy sources. 

UNIT I RENEWABLE ENERGY (RE) SOURCES 9 

Environmental consequences of fossil fuel use, Importance of renewable sources of energy, Sustainable 

Design and development, Types of RE sources, Limitations of RE sources, Present Indian and 

international energy scenario of conventional and RE sources. 

UNIT II WIND ENERGY 9 

Power in the Wind – Types of Wind Power Plants(WPPs)–Components of WPPs-Working of WPPs- 

Siting of WPPs-Grid integration issues of WPPs. 

UNIT III SOLAR PV AND THERMAL SYSTEMS 9 

Solar Radiation, Radiation Measurement, Solar Thermal Power Plant, Central Receiver Power 

Plants, Solar Ponds.- Thermal Energy storage system with PCM- Solar Photovoltaic systems : Basic 
Principle of SPV conversion – Types of PV Systems- Types of Solar Cells, Photovoltaic cell concepts: 

Cell, module, array ,PV Module I-V Characteristics, Efficiency & Quality of the Cell, series and 

parallel connections, maximum power point tracking, Applications. 

UNIT IV BIOMASS ENERGY 9 

Introduction-Bio mass resources –Energy from Bio mass: conversion processes-Biomass Cogeneration- 

Environmental Benefits. Geothermal Energy: Basics, Direct Use, Geothermal Electricity. Mini/micro 
hydro power: Classification of hydropower schemes, Classification of water turbine, Turbine theory, 

Essential components of hydroelectric system. 

UNIT V OTHER ENERGY SOURCES 9 

Tidal Energy: Energy from the tides, Barrage and Non Barrage Tidal power systems. Wave Energy: 
Energy from waves, wave power devices. Ocean Thermal Energy Conversion (OTEC)- Hydrogen 

Production and Storage- Fuel cell : Principle of working- various types - construction and applications. 

Energy Storage System- Hybrid Energy Systems. 

TOTAL : 45 PERIODS 
OUTCOMES: 

Ability to create awareness about renewable Energy Sources and technologies. 

Ability to get adequate inputs on a variety of issues in harnessing renewable Energy. 

Ability to recognize current and possible future role of renewable energy sources. 

Ability to explain the various renewable energy resources and technologies and their applications. 

Ability to understand basics about biomass energy. 

Ability to acquire knowledge about solar energy. 

 

TEXT BOOKS: 

1. Joshua Earnest, Tore Wizeliu, ‘Wind Power Plants and Project Development’, PHI Learning 
Pvt.Ltd, New Delhi, 2011. 

2. D.P.Kothari, K.C Singal, Rakesh Ranjan “Renewable Energy Sources and Emerging 

Technologies”, PHI Learning Pvt.Ltd, New Delhi, 2013. 

3. Scott Grinnell, “Renewable Energy & Sustainable Design”, CENGAGE Learning, USA, 

2016.  Page 70 of 116 
387



B.TECH-EEE-R2017-SEM VII 

Page 71 of 116 

 

 

 
 
 

 

REFERENCES 

1. A.K.Mukerjee and Nivedita Thakur,” Photovoltaic Systems: Analysis and Design”, PHI 

Learning Private Limited, New Delhi, 2011 

2. Richard A. Dunlap,” Sustainable Energy” Cengage Learning India Private Limited, Delhi, 
2015. 

3. Chetan Singh Solanki, “ Solar Photovoltaics : Fundamentals, Technologies and 

Applications”, PHI Learning Private Limited, New Delhi, 2011 

4. Bradley A.   Striebig,Adebayo   A.Ogundipe   and   Maria   Papadakis,”   Engineering 

Applications in Sustainable Design and Development”, Cengage Learning India Private Limited, 

Delhi, 2016. 

5. Godfrey Boyle, “Renewable energy”, Open University, Oxford University Press in 

association with the Open University, 2004. 

6. Shobh Nath Singh, ‘Non-conventional Energy resources’ Pearson Education ,2015. 
 

 

 

 

 
17153L77 POWER SYSTEM SIMULATION LABORATORY L T P C 

   0 0 3 2 

OBJECTIVES: 

      To provide better understanding of power system analysis through digital simulation. 

 
LIST OF EXPERIMENTS 

1 Computation of Transmission Line Parameters 

2 Formation of Bus Admittance and Impedance Matrices and Solution of Networks 

3 Power Flow Analysis using Gauss-Seidel  Method 

4 Power Flow Analysis using Newton Raphson Method 

5 Symmetric and unsymmetrical fault analysis 

6 Transient stability analysis of SMIB System 

7 Economic Dispatch in Power Systems 

8 Load – Frequency Dynamics of Single- Area and Two-Area Power Systems 

9 State estimation: Weighted least square estimation 

10 Electromagnetic Transients in Power Systems : Transmission Line Energization 

 

 
OUTCOMES: TOTAL: 60 PERIODS 

 

Ability to understand power system planning and operational studies. 

Ability to acquire knowledge on Formation of Bus Admittance and Impedance Matrices and 
Solution of Networks. 

Ability to analyze the power flow using GS and NR method 

Ability to find Symmetric and Unsymmetrical fault 

Ability to understand the economic dispatch. 

Ability to analyze the electromagnetic transients. 
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LIST OF EQUIPMENT FOR A BATCH OF 30 

STUDENTS: 

 

1. Personal computers (Intel i3, 80GB, 2GBRAM) – 30 nos 

2. Printer laser- 1 No. 

3. Dot matrix- 1 No. 

4. Server (Intel i5, 80GB, 2GBRAM) (High Speed Processor) – 1 No. 

5. Software: any power system simulation software with 5 user license 

6. Compliers: C, C++, VB, VC++ - 30 users 
 

 
 

 
RENEWABLE ENERGY SYSTEMS LABORATORY L T P C 

 0 0 3 2 
 

OBJECTIVES: 

To train the students in Renewable Energy Sources and technologies. 

To provide adequate inputs on a variety of issues in harnessing Renewable Energy. 

To recognize current and possible future role of Renewable energy sources. 

 

LIST OF EXPERIMENTS 

1 Simulation study on Solar PV Energy System. 

2 Experiment on “VI-Characteristics and Efficiency of 1kWp Solar PV System”. 

3 Experiment on “Shadowing effect & diode based solution in 1kWp Solar PV System”. 

4 Experiment on Performance assessment of Grid connected and Standalone 1kWp Solar 

Power System. 
5 Simulation study on Wind Energy Generator. 

6 Experiment on Performance assessment of micro Wind Energy Generator. 

7 Simulation study on Hybrid (Solar-Wind) Power System. 

8 Experiment on Performance Assessment of Hybrid (Solar-Wind) Power System. 

9 Simulation study on Hydel Power. 
 

10 Experiment on Performance Assessment of 100W Fuel Cell. 

11 Simulation study on Intelligent Controllers for Hybrid Systems. 

 
OUTCOMES: 

      Ability to understand and analyze Renewable energy systems. 

 

TOTAL: 60 PERIODS 

Ability to train the students in Renewable Energy Sources and technologies. 

Ability to provide adequate inputs on a variety of issues in harnessing Renewable 

Energy. 

Ability to simulate the various Renewable energy sources. 

Ability to recognize current and possible future role of Renewable energy sources. 

Ability to understand basics of Intelligent Controllers. 
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LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

 

S.No Name of the equipments / Components Quantity 

Required 

Remarks 

1. Personal computers (Intel i3, 80GB, 2GBRAM) 15 - 

2. CRO 9 30MHz 

3. Digital Multimeter 10 Digital 

4. PV panels - 100W, 24V 1  

5. Battery storage system with charge and 
discharge control 40Ah 

1  

6. PV Emulator 1  

7. Micro Wind Energy Generator module 1  

 

 
 

Consumabilitys (Minimum of 5 Nos. each) 

8. Potentiometer 5 - 

9. Step-down transformer 5 230V/12-0-12V 

10 Component data sheets to be provided   
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17153P83PW PROJECT WORK L T  P C 

0 0 20 10 

 
OBJECTIVES: 

 
To develop the ability to solve a specific problem right from its identification and literature review till the 

successful solution of the same. To train the students in preparing project reports and to face reviews and viva 

voce examination. 

 
The students in a group of 3 to 4 works on a topic approved by the head of the department under the 

guidance of a faculty member and prepares a comprehensive project report after completing the work to 

the satisfaction of the supervisor. The progress of the project is evaluated based on a minimum of three 
reviews. The review committee may be constituted by the Head of the Department. A project report is required 

at the end of the semester. The project work is evaluated based on oral presentation and the project report 

jointly by external and internal examiners constituted by the Head of the Department. 

 

 

OUTCOMES: TOTAL: 300 PERIODS 

 

On Completion of the project work students will be in a position to take up any challenging practical 

problems and find solution by formulating proper methodology. 
 

 

 

 

 
 

17153CEC -COMPS 0 0 2 2 
 

 

 

Electric Circuits and Fields: 
 

Network graph, KCL, KVL, node and mesh analysis, transient response of dc and ac networks; sinusoidal 

steady-state analysis, resonance, basic filter concepts; ideal current and voltage sources, Thevenin’s,  

Norton’s and Superposition and Maximum Power Transfer theorems, two-port networks, three phase 

circuits; Gauss Theorem, electric field and potential due to point, line, plane and spherical charge 

distributions; Ampere’s and Biot-Savart’s laws; inductance; dielectrics; capacitance. 

 

Signals and Systems: 
 

Representation of continuous and discrete-time signals; shifting and scaling operations; linear, time- 

invariant and causal systems; Fourier series representation of continuous periodic signals; sampling 

theorem; Fourier, Laplace and Z transforms. 
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Electrical Machines: 
 

Single phase transformer – equivalent circuit, phasor diagram, tests, regulation and efficiency; three phase 

transformers – connections, parallel operation; auto-transformer; energy conversion principles; DC 

machines – types, windings, generator characteristics, armature reaction and commutation, starting and 

speed control of motors; three phase induction motors – principles, types, performance characteristics, 

starting and speed control; single phase induction motors; synchronous machines – performance, 

regulation and parallel operation of generators, motor starting, characteristics and applications; servo and 

stepper motors. 

 

Power Systems: 
 

Basic power generation concepts; transmission line models and performance; cable performance, 

insulation; corona and radio interference; distribution systems; per-unit quantities; bus impedance and 

admittance matrices; load flow; voltage control; power factor correction; economic operation; 

symmetrical components; fault analysis; principles of over-current, differential and distance protection; 

solid state relays and digital protection; circuit breakers; system stability concepts, swing curves and equal 

area criterion; HVDC transmission and FACTS concepts. 

 

Control Systems: 
 

Principles of feedback; transfer function; block diagrams; steady-state errors; Routh and Niquist 

techniques; Bode plots; root loci; lag, lead and lead-lag compensation; state space model; state transition 

matrix, controllability and observability. 

 

Electrical and Electronic Measurements: 
 

Bridges and potentiometers; PMMC, moving iron, dynamometer and induction type instruments; 

measurement of voltage, current, power, energy and power factor; instrument transformers; digital 

voltmeters and multimeters; phase, time and frequency measurement; Q-meters; oscilloscopes; 

potentiometric recorders; error analysis. 

 

Analog and Digital Electronics: 

Characteristics of diodes, BJT, FET; amplifiers – biasing, equivalent circuit and frequency response; 

oscillators and feedback amplifiers; operational amplifiers – characteristics and applications; simple active 

filters; VCOs and timers; combinational and sequential logic circuits; multiplexer; Schmitt trigger; multi- 

vibrators; sample and hold circuits; A/D and D/A converters; 8-bit microprocessor basics, architecture, 

programming and interfacing. 

 

Power Electronics and Drives: 

Semiconductor power diodes, transistors, thyristors, triacs, GTOs, MOSFETs and IGBTs – static 

characteristics and principles of operation; triggering circuits; phase control rectifiers; bridge converters – 

fully controlled and half controlled; principles of choppers and inverters; basis concepts of adjustable 

speed dc and ac drives. 
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17153E64A ADVANCED CONTROL SYSTEM LT P C 

2 2 0 3 

OBJECTIVES 

i. To provide knowledge on design state feedback control and state observer. 
ii. To provide knowledge in phase plane analysis. 

iii. To give basic knowledge in describing function analysis. 

iv. To study the design of optimal controller. 
v. To study the design of optimal estimator including Kalman Filter 

 

UNIT I STATE VARIABLE ANALYSIS 6+6 

Introduction- concepts of state variables and state model-State model for linear continuous time systems, 

Diagonalisation- solution of state equations- Concepts of controllability and observability. 
 

UNIT II STATE VARIABLE DESIGN 6+6 

Introduction to state model: Effect of state feedback - Pole placement design: Necessary and sufficient 

condition for arbitrary pole placement, State regulator design Design of state observers- Separation 
principle- Design of servo systems: State feedback with integral control. 

 

 
UNIT III SAMPLED DATA ANALYSIS 6+6 

Introduction spectrum analysis of sampling process signal reconstruction difference equations The Z transform 

function, the inverse Z transform function, response of Linear discrete system, the Z transform analysis 
of sampled data control systems, response between sampling instants, the Z and S domain relationship. 

Stability analysis and compensation techniques. 
 

UNIT IV NON LINEAR SYSTEMS 6+6 

Introduction, common physical nonlinearites, The phase plane method: concepts, singular points, stability 
of non linear systems, construction of phase trajectories system analysis by phase plane method. The 

describing function method,  stability analysis by describing function method, Jump resonance. 
 

UNIT V OPTIMAL CONTROL 6+6 

Introduction: Classical control and optimization, formulation of optimal control problem, Typical optimal 

control performance measures - Optimal state regulator design: Lyapunov equation, Matrix Riccati equation 

- LQR steady state optimal control – Application examples. 
 

OUTCOMES: TOTAL: 60 PERIODS 

 

i. Able to design state feedback controller and state observer. 
ii. Able to   understand   and   analyse   linear   and   nonlinear   systems   using   phase   plane method. 

iii. Able to understand and analyse nonlinear systems using describing function method. 

iv. Able to understand and design optimal controller. 
v. Able to understand optimal estimator including Kalman Filter. 
vi. Ability to apply advanced control strategies to practical engineering problems. 

 

TEXT BOOKS: 
th

 

1. M.Gopal, “Digital Control and State Variable Methods”, 4 edition, Mc Graw Hill India, 2012 
2. K. Ogata, ‘Modern Control Engineering’, 5th Edition, Pearson, 2012. 
3. K. P. Mohandas, “Modern Control Engineering”, Sanguine Technical Publishers, 2006. 

 

REFERENCES: 
rd

 
1. M.Gopal, Modern Control System Theory, 3 edition, New Age International Publishers, 2014. 
2. William S Levine, “Control System Fundamentals,” The Control Handbook, CRC Press, Tayler and 

Francies Group, 2011. 

3. Ashish Tewari, ‘Modern Control Design with Matlab and Simulink’, John Wiley, New Delhi, 2002. 

4. T. Glad and L. Ljung,, “Control Theory –Multivariable and Non-Linear Methods”, Taylor & Francis, 

2002. 
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17153E64B VISUAL LANGUAGES AND APPLICATIONS L T P C 
  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

To study about the concepts of windows programming models, MFC applications, drawing with the 

GDI, getting inputs from Mouse and the Keyboard. 

To study the concepts of Menu basics, menu magic and classic controls of the windows 
programming using VC++. 

            To study the concept of Document/View Architecture with single & multiple document 

 
interface, toolbars, status bars and File I/O Serialization. 

To study about the integrated development programming event driven programming, variabilitys, constants, 
procedures and basic ActiveX controls in visual basic. 

To understand the database and the database management system, visual data manager, data bound 

controls and ADO controls in VB. 

UNIT I FUNDAMENTALS OF WINDOWS AND MFC 9 

Messages - Windows programming - SDK style - Hungarian notation and windows data types - SDK 

programming in perspective. The benefits of C++ and MFC - MFC design philosophy – Document / 

View architecture - MFC class hierarchy - AFX functions. Application object - Frame window object - 
Message map. Drawing the lines – Curves – Ellipse – Polygons and other shapes. GDI pens – Brushes - GDI 

fonts - Deleting GDI objects and deselecting GDI objects. Getting input from the mouse: Client & Non- 

client - Area mouse messages - Mouse wheel - Cursor. Getting input from the keyboard: Input focus - 
Keystroke messages - Virtual key codes - Character & dead key messages. 

UNIT II RESOURCES AND CONTROLS 9 

Creating a menu – Loading and displaying a menu – Responding to menu commands – Command ranges - 

Updating the items in menu, update ranges – Keyboard accelerators. Creating menus programmatically - 
Modifying menus programmatically - The system menu - Owner draw menus – Cascading menus - Context 

menus. The C button class – C list box class – C static class - The font view application – C edit class – C 

combo box class – C scrollbar class. Model dialog boxes – Modeless dialog boxes. 

UNIT III DOCUMENT / VIEW ARCHITECTURE 9 

The in existence function revisited – Document object – View object – Frame window object 

– Dynamic object creation. SDI document template - Command routing. Synchronizing multiple views of 

a document – Mid squares application – Supporting multiple document 
types – Alternatives to MDI. Splitter Windows: Dynamic splitter window – Static splitter 
windows. Creating & initializing a toolbar - Controlling the toolbar’s visibility – Creating & 

initializing a status bar - Creating custom status bar panes – Status   bar   support   in appwizard. 

Opening, closing and creating the files - Reading & Writing – C file derivatives – Serialization basics - Writing 
serializability classes. 

 
 

UNIT IV FUNDAMENTALS OF VISUAL BASIC 9 

Menu bar – Tool bar – Project explorer – Toolbox – Properties window – Form designer – Form layout – 
Intermediate window. Designing the user interface: Aligning the controls – Running the application – Visual 

development and event driven programming. 

 
Variabilitys: Declaration – Types – Converting variability types – User defined data types - Lifetime of a 

variability. Constants - Arrays – Types of arrays. Procedures: Subroutines – Functions – Calling procedures. 
Text box controls – List box & Combo box controls – Scroll bar and slider controls – File controls. 
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UNIT V DATABASE PROGRAMMING WITH VB 9 

Record sets – Data control – Data control properties, methods. Visual data manager: Specifying indices 

with the visual data manager – Entering data with the visual data manager. Data bound list control – 
Data bound combo box – Data bound grid control. Mapping databases: Database object – Tability def 

object, Query def object. Programming the active database objects – ADO object model – Establishing a 

connection - Executing SQL statements – Cursor types and locking mechanism – Manipulating the record 

set object – Simple record editing and updating. 

 
 

OUTCOMES: 
Ability to understand and apply computing platform and software for engineering problems 

Ability to study about the concepts of windows programming models. 

Ability to study the concepts of Menu basics, menu magic and classic controls. 

Ability to study the concept of Document/View Architecture with single & multiple document 
interface. 

Ability to study about the integrated development programming event driven programming. 

Ability to understand the database and the database management system. 

TEXT BOOKS: 

1. Jeff Prosise, ‘Programming Windows With MFC’, Second Edition, WP Publishers & Distributors (P) 

Ltd, Reprinted, 2002. 

2. Evangelos Petroutsos, ‘Mastering Visual Basic 6.0’, BPB Publications, 2002. 

REFERENCES 

1. Herbert Schildt, ‘MFC Programming From the Ground Up’, Second Edition, McGraw 

Hill, reprinted, 2002. 

2. John Paul Muller, ‘Visual C++ 6 From the Ground Up Second Edition’, McGraw Hill, Reprinted, 

2002. 

3. Curtis Smith & Micheal Amundsen, ‘Teach Yourself Database Programming with 

Visual Basic 6 in 21 days’, Techmedia Pub, 1999. 
 

 

 
 

17153E64C DESIGN OF ELECTRICAL APPARATUS L T P C 
  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

Magnetic circuit parameters and thermal rating of various types of electrical machines. 

Armature and field systems for D.C. machines. 

Core, yoke, windings and cooling systems of transformers. 

Design of stator and rotor of induction machines and synchronous machines. 

The importance of computer aided design method. 

UNIT I DESIGN OF FIELD SYSTEM AND ARMATURE 9 

Major considerations in Electrical Machine Design – Materials for Electrical apparatus – Design of 

Magnetic circuits – Magnetising current – Flux leakage – Leakage in Armature. Design of lap winding and 

wave winding. 

UNIT II DESIGN OF TRANSFORMERS 9 

Construction - KVA output for single and three phase transformers – Overall dimensions – design of yoke, 
core and winding for core and shell type transformers – Estimation of No load current – Temperature rise 

in Transformers – Design of Tank and cooling tubes of Transformers. Computer program: Complete Design 

of single phase core transformer 
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UNIT III DESIGN OF DC MACHINES 9 

Construction - Output Equations – Main Dimensions – Choice of specific   loadings   – Selection of 

number of poles – Design of Armature – Design of commutator and brushes – design of field Computer 

program: Design of Armature main dimensions 

UNIT IV DESIGN OF INDUCTION MOTORS 9 

Construction - Output equation of Induction motor – Main dimensions – choice of specific loadings – Design 
of squirrel cage rotor and wound rotor –Magnetic leakage calculations – Operating characteristics : 
Magnetizing current - Short circuit current – Circle diagram - Computer program: Design of slip-ring rotor 

UNIT V DESIGN OF SYNCHRONOUS MACHINES 9 

Output equations – choice of specific loadings – Design of salient pole machines – Short circuit ratio – 
Armature design – Estimation of air gap length – Design of rotor –Design of damper winding – Determination 

of full load field MMF – Design of field winding – Design of turbo alternators -Computer program: Design 

of Stator main dimensions-Brushless DC Machines 

OUTCOMES: TOTAL : 45 PERIODS 

 
Ability to understand basics of design considerations for rotating and static electrical machines 

Ability to design of field system for its application. 

Ability to design sing and three phase transformer. 

Ability to design armature and field of DC machines. 

Ability to design stator and rotor of induction motor. 

 

TEXT BOOKS: 

1. Sawhney, A.K., ‘A Course in Electrical Machine Design’, Dhanpat Rai& Sons, New 
Delhi, Fifth Edition, 1984. 

2. M V Deshpande ‘Design and Testing of Electrical Machines’ PHI learning Pvt Lt, 

2011. 

3. Sen, S.K., ‘Principles of Electrical Machine Designs with Computer Programmes’, Oxford and IBH 
Publishing Co. Pvt. Ltd., New Delhi, Second Edition, 2009. 

REFERENCES 

1. A.Shanmugasundaram, G.Gangadharan, R.Palani ‘Electrical Machine Design Data 

Book’, New Age International Pvt. Ltd., Reprint 2007. 

2. ‘Electrical Machine Design’, Balbir Singh, Vikas Publishing House Private Limited, 

1981. 

3. V Rajini, V.S Nagarajan, ‘Electrical Machine Design’, Pearson, 2017. 

4. K.M.Vishnumurthy ‘Computer aided design of electrical machines’ B S 

Publications,2008 
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17153E64D POWER SYSTEM STABILITY L T P C 

3 0 0 3 

OBJECTIVES: 

 
To understand the fundamental concepts of stability of power systems and its 

classification. 

To expose the students to dynamic behaviour of the power system for small and large 

disturbances. 

To understand and enhance the stability of power systems. 

UNIT I INTRODUCTION TO STABILITY 9 

Fundamental concepts - Stability and energy of a system - Power System Stability: Definition, 
Causes, Nature and Effects   of   disturbances,   Classification   of   stability, Modelling   of 

electrical components - Basic assumptions made in stability   studies- Modelling of 

Synchronous machine for stability studies(classical model) - Rotor dynamics and the swing equation. 

UNIT II SMALL-SIGNAL STABILITY 9 

Basic concepts and definitions – State space representation, Physical Interpretation of small– 
signal stability, Eigen properties of the state matrix: Eigenvalues and eigenvectors, modal matrices, 

eigenvalue and stability, mode shape and participation factor. Small– signal stability analysis of 

a Single-Machine Infinite Bus (SMIB) Configuration with numerical example. 

UNIT III TRANSIENT STABILITY 9 
Review of numerical integration methods: modified Euler and Fourth Order Runge-Kutta methods, 
Numerical stability,. Interfacing of Synchronous machine (classical machine) model to the 
transient stability algorithm (TSA) with partitioned – explicit approaches- Application of TSA to 
SMIB system. 

UNIT IV VOLTAGE STABILITY 9 

Factors affecting voltage stability- Classification of Voltage stability-Transmission system 
characteristics- Generator characteristics-   Load   characteristics-   Characteristics   of reactive 

power compensating Devices- Voltage collapse. 

UNIT V ENHANCEMENT OF SMALL-SIGNAL STABILITY AND TRANSIENT 9 

STABILITY 
Power System Stabilizer –. Principle behind transient stability enhancement methods: high-speed 
fault clearing, regulated   shunt   compensation,   dynamic   braking,   reactor switching, 
independent pole-operation of circuit-breakers, single-pole switching, fast- valving, high-speed 
excitation systems. 

TOTAL : 45 PERIODS 

 
 

OUTCOMES: 

Learners will attain knowledge about the stability of power system 

Learners will have knowledge on small-signal stability, transient stability and voltage stability. 

Learners will be able to understand the dynamic behaviour of synchronous generator 

for different disturbances. 

Learners will be able to understand the various methods to enhance the stability of a power 
system. 
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TEXT BOOKS: 

1. Power system stability and control ,P. Kundur ; edited by Neal J. Balu, Mark G. 

Lauby, 

McGraw-Hill, 1994. 
2. R.Ramnujam,” Power System Dynamics Analysis and Simulation, PHI Learning 

Private Limited, New Delhi, 2009 

3. T.V. Cutsem and C.Vournas, “Voltage Stability of Electric Power Systems”, 

Kluwer publishers, 1998. 
 

REFERENCES 

1 Peter W., Saucer, Pai M.A., “Power System Dynamics and Stability, Pearson 

Education (Singapore), 9th Edition, 2007. 

2 EW. Kimbark., “Power System Stability”, John Wiley & Sons Limited, New Jersey, 

2013. 

3 SB. Crary., “Power System Stability”, John Wiley & Sons Limited, New Jersey, 1955. 

4 K.N. Shubhanga,“Power System Analysis” Pearson, 2017. 

5 Power systems dynamics: Stability and control / K.R. Padiyar, BS Publications, 2008 
6 Power system control and Stability P.M. Anderson, A.A. Foud, Iowa State University 

Press, 1977. 

 

 

17153E64E 

 
OBJECTIVES: To impart knowledge about the following topics: 

Switched mode power supplies 

Matrix Converter 

Soft switched converters 

UNIT I SWITCHED MODE POWER SUPPLIES (SMPS) 9 

DC Power supplies and Classification; Switched mode dc power supplies - with and without isolation, single and 

multiple outputs; Closed loop control and regulation; Design examples on converter and closed loop 

performance. 

UNIT II AC-DC CONVERTERS 9 

Switched mode AC-DC converters. synchronous rectification - single and three phase topologies - 
switching techniques - high input power factor . reduced input current harmonic distortion. improved efficiency. 
with and without input-output isolation. performance indices design examples 

UNIT III DC-AC CONVERTERS 9 

Multi-level Inversion - concept, classification of multilevel inverters, Principle of operation, main features and 
analysis of Diode clamped, Flying capacitor and cascaded multilevel inverters; Modulation schemes. 

UNIT IV AC-AC CONVERTERS WITH AND WITHOUT DC LINK 9 

Matrix converters. Basic topology of matrix converter; Commutation – current path; Modulation 

techniques - scalar modulation, indirect modulation; Matrix converter as only AC-DC converter; AC-AC 

converter with DC link - topologies and operation - with and without resonance link - converter with dc 
link converter; Performance comparison with matrix converter with DC link converters. 

UNIT V SOFT-SWITCHING POWER CONVERTERS 9 

Soft switching techniques. ZVS, ZCS, quasi resonance operation; Performance comparison hard switched 

and soft switched converters.AC-DC converter, DC-DC converter, DC-AC converter.; Resonant DC 

power supplies . 

MODERN POWER CONVERTERS L T P C 
 3 0 0 3 
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OUTCOMES: TOTAL : 45 PERIODS 

• Ability to suggest converters for AC-DC conversion and SMPS 

TEXT BOOKS: 

1. Power Electronics Handbook, M.H.Rashid, Academic press, New york, 2000. 

2. Advanced DC/DC Converters, Fang Lin Luo and Fang Lin Luo, CRC Press, 

NewYork, 2004. 
3. Control in Power Electronics- Selected Problem, Marian P.Kazmierkowski, 

R.Krishnan and Frede Blaabjerg, Academic Press (Elsevier Science), 2002. 

REFERENCES 

1. Power Electronic Circuits, Issa Batarseh, John Wiley and Sons, Inc.2004 

2. Power Electronics for Modern Wind Turbines, Frede Blaabjerg and Zhe Chen, 

Morgan & Claypool Publishers series, United States of America, 2006. 

3. Krein Philip T, Elements of Power Electronics,Oxford University press, 2008 

4. Agarwal ,Power Electronics: Converters, Applications, and Design, 3rd edition, Jai P, 

Prentice Hall,2000 

5. L. Umanand, Power Electronics: Essentials & Applications, John Wiley and Sons, 

2009. 

 

 

 

 

 
17153E64F INTELLECTUAL PROPERTY RIGHTS L T P C 

3 0 0   3 

OBJECTIVE: 

To give an idea about IPR, registration and its enforcement. 

UNIT I INTRODUCTION 9 
Introduction to IPRs, Basic concepts and need for Intellectual Property - Patents, Copyrights, 
Geographical Indications, IPR in India and Abroad – Genesis and Development – the way from WTO to 
WIPO –TRIPS, Nature of   Intellectual Property, Industrial Property, technological Research, Inventions 
and Innovations – Important examples of IPR. 

UNIT II REGISTRATION OF IPRs 10 

Meaning and practical aspects of registration of Copy Rights, Trademarks, Patents, Geographical 

Indications, Trade Secrets and Industrial Design registration in India and Abroad 

UNIT III AGREEMENTS AND LEGISLATIONS 10 

International Treaties and Conventions on IPRs, TRIPS Agreement, PCT Agreement, Patent Act of 
India, Patent Amendment Act, Design Act, Trademark Act, Geographical Indication Act. 

UNIT IV DIGITAL PRODUCTS AND LAW 9 

Digital Innovations and Developments as Knowledge Assets – IP Laws, Cyber Law and Digital Content 

Protection – Unfair Competition – Meaning and Relationship between Unfair Competition and IP Laws – Case 

Studies. 

UNIT V ENFORCEMENT OF IPRs 7 

Infringement of IPRs, Enforcement Measures, Emerging issues – Case Studies. 

TOTAL:45 PERIODS 
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OUTCOME: 

 
+ Ability to manage Intellectual Property portfolio to enhance the value of the firm. 

TEXT BOOKS 

1. V. Scople Vinod, Managing Intellectual Property, Prentice Hall of India pvt Ltd, 2012 

2. S. V. Satakar, “Intellectual Property Rights and Copy Rights, Ess Ess Publications, New 

Delhi, 

2002 

REFERENCES: 

1. Deborah E. Bouchoux, “Intellectual Property: The Law of Trademarks, Copyrights, Patents 
and 

Trade Secrets”, Cengage Learning, Third Edition, 2012. 

2. Prabuddha Ganguli,”Intellectual Property Rights: Unleashing the Knowledge 

Economy”, McGraw Hill Education, 2011. 

3. Edited by Derek Bosworth and Elizabeth Webster, The Management of Intellectual 

Property, Edward Elgar Publishing Ltd., 2013. 
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17153E65A PRINCIPLES OF ROBOTICS L T P C 

3 0 0 3 

OBJ 

ECTI 

VES: 

 

 

 To introduce the functional elements of Robotics 

 To impart knowledge on the direct and inverse kinematics 

 To introduce the manipulator differential motion and control 

 To educate on various path planning techniques 

 To introduce the dynamics and control of manipulators 
 

UNIT I BASIC CONCEPTS 9 

Brief   history-Types   of   Robot–Technology-Robot   classifications    and    specifications-Design 

and controlissues- Various manipulators – Sensors - work cell - Programming languages. 

UNIT II DIRECT AND INVERSE KINEMATICS 9 

Mathematical representation of Robots - Position and orientation – Homogeneous transformation- 
Various joints- Representation using the Denavit Hattenberg parameters -Degrees of freedom-Direct 

kinematics-Inverse kinematics- SCARA robots- Solvability – Solution methods-Closed form solution. 

UNIT III MANIPULATOR DIFFERENTIAL MOTION AND STATICS 9 

Linear and angular velocities-Manipulator Jacobian-Prismatic and rotary joints–Inverse -Wrist and 

arm singularity - Static analysis - Force and moment Balance. 

UNIT IV PATH PLANNING 9 

Definition-Joint space   technique-Use   of   p-degree   polynomial-Cubic   polynomial-Cartesian 

space technique - Parametric descriptions - Straight line and circular paths - Position and 
orientation planning. 

UNIT V DYNAMICS AND CONTROL 9 

Lagrangian mechanics-2DOF Manipulator-Lagrange Euler formulation-Dynamic model – 

Manipulator control problem-Linear control schemes-PID control scheme-Force control of robotic 

manipulator. 

 

TOTAL: 45 PERIOD 

 

OUTCOMES: 

 Ability to understand basic concept of robotics. 

 To analyze Instrumentation systems and their applications to various 

 To know about the differential motion add statics in robotics 

 To know about the various path planning techniques. 

 To know about the dynamics and control in robotics industrie. 

 
TEXT BOOKS: 

1. R.K.Mittal and I.J.Nagrath, Robotics and Control, Tata McGraw Hill, New Delhi,4th Reprint, 2005. 

2. JohnJ.Craig ,Introduction to Robotics Mechanics and Control, Third edition, Pearson Education, 

2009. 

3. M.P.Groover, M.Weiss, R.N. Nageland N. G.Odrej, Industrial Robotics, McGraw-Hill 

Singapore, 1996. 
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REFERENCES: 

1. Ashitava Ghoshal, Robotics-Fundamental Concepts and Analysis’, Oxford University Press, 
Sixth impression, 2010. 

2. K. K.Appu Kuttan, Robotics, I K International, 2007. 
3. Edwin Wise, Applied Robotics, Cengage Learning, 2003. 

4. R.D.Klafter,T.A.Chimielewski and M.Negin, Robotic Engineering–An Integrated 
Approach, Prentice Hall of India, New Delhi, 1994. 

 

5. B.K.Ghosh, Control in Robotics and Automation: Sensor Based Integration, Allied 

Publishers,Chennai, 1998. 

6. S.Ghoshal, “ Embedded Systems & Robotics” – Projects using the 8051 

Microcontroller”, Cengage Learning, 2009. 
 

 

 
17153E65B SPECIAL ELECTRICAL MACHINES L T P C 

  3 0 0 3 
 

OBJECTIVES: 

To impart knowledge on the following Topics 

Construction, principle of operation, control and performance of stepping motors. 

Construction, principle of operation, control and performance of switched reluctance motors. 

Construction, principle of operation, control and performance of permanent magnet 
brushless D.C. motors. 

  Construction, principle   of operation   and   performance   of permanent magnet 

synchronous motors. 

Construction, principle of operation and performance of other special Machines. 

UNIT I STEPPER MOTORS 9 

Constructional features –Principle of operation –Types – Torque   predictions   –   Linear 

Analysis – Characteristics – Drive circuits – Closed loop control – Concept of lead angle - 

Applications. 

UNIT II SWITCHED RELUCTANCE MOTORS (SRM) 9 

Constructional features –Principle of operation- Torque prediction–Characteristics Steady state 

performance prediction – Analytical Method – Power controllers – Control of SRM drive- Sensor 

less operation of SRM – Applications. 

UNIT III PERMANENT MAGNET BRUSHLESS D.C. MOTORS 9 

Fundamentals of Permanent Magnets- Types- Principle   of   operation-   Magnetic   circuit 
analysis- EMF and Torque equations- Power Converter Circuits and their controllers - 

Characteristics and control- Applications. 

UNIT IV PERMANENT MAGNET SYNCHRONOUS MOTORS (PMSM) 9 

Constructional features -Principle of operation – EMF and Torque equations - Sine wave motor 

with practical windings - Phasor diagram - Power controllers – performance characteristics - 

Digital controllers  – Applications. 

UNIT V OTHER SPECIAL MACHINES 9 

Constructional features – Principle of operation and Characteristics of Hysteresis motor- 
Synchronous Reluctance Motor–Linear Induction motor-Repulsion motor- Applications. 

TOTAL : 45 PERIODS 
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OUTCOMES: 

 

  Ability to analyze and design controllers for special Electrical Machines. 

  Ability to acquire the knowledge on construction and operation of stepper motor. 

  Ability to acquire the knowledge on construction and operation of stepper switched 

reluctance motors. 

  Ability to construction, principle of operation, switched reluctance motors. 

  Ability to acquire the knowledge on construction and operation of permanent magnet 

brushless D.C. motors. 

  Ability to acquire the knowledge on construction and operation of permanent magnet 

synchronous motors. 

  Ability to select a special Machine for a particular application. 

 

 
TEXT BOOKS: 

  K.Venkataratnam, ‘Special Electrical Machines’, Universities Press (India) Private 
Limited, 2008. 

  T. Kenjo, ‘Stepping Motors and Their Microprocessor Controls’, Clarendon Press 
London, 1984 

   E.G. Janardanan, ‘Special electrical machines’, PHI learning Private Limited, Delhi, 
2014. 

REFERENCES 

1. R.Krishnan, ‘Switched Reluctance Motor Drives – Modeling, Simulation, Analysis, 
Design and Application’, CRC Press, New York, 2001. 

2. T. Kenjo and S. Nagamori, ‘Permanent Magnet and Brushless DC Motors’, 

Clarendon Press, London, 1988. 

3. T.J.E.Miller,‘Brushless Permanent-Magnet and Reluctance Motor Drives’, Oxford 

University Press, 1989. 

4. R.Srinivasan, ‘Special Electrical Machines’, Lakshmi Publications, 2013. 

 

 

 

17153E65C 

 
OBJECTIVES: To impart knowledge about the following topics: 

 Causes & Mitigation techniques of various PQ events. 

 Various Active & Passive power filters. 

 
UNIT I INTRODUCTION TO POWER QUALITY 9 

Terms and definitions & Sources – Overloading, under voltage, over voltage - Concepts of 
transients - Short duration variations such as interruption - Long duration variation such as 
sustained interruption - Sags and swells - Voltage sag - Voltage swell - Voltage imbalance – Voltage 
fluctuations - Power frequency variations - International standards of power quality 

– Computer Business Equipment Manufacturers Associations (CBEMA) curve 

UNIT II VOLTAGE SAG AND SWELL 9 

Estimating voltage sag performance - Thevenin’s equivalent source - Analysis and 
calculation of various faulted condition - Estimation of the sag severity - Mitigation of 

voltage sag, Static transfer switches and fast transfer switches. - Capacitor switching – Lightning 

- Ferro resonance - Mitigation of voltage swell. 

POWER QUALITY L T P C 
 3 0 0 3 
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UNIT III HARMONICS 9 

Harmonic sources from commercial and industrial loads - Locating harmonic sources – Power 
system response characteristics - Harmonics Vs transients. Effect of harmonics – Harmonic 

distortion - Voltage and current distortions - Harmonic indices - Inter harmonics – Resonance 

Harmonic distortion evaluation, IEEE and IEC standards. 

UNIT IV PASSIVE POWER COMPENSATORS 9 

Principle of Operation of Passive Shunt and Series Compensators, Analysis and Design of Passive 

Shunt Compensators Simulation and Performance of Passive Power Filters- Limitations of 
Passive Filters Parallel Resonance of Passive Filters with the Supply System and Its Mitigation. 

Fundamentals of load compensation – voltage regulation & power factor correction. 

UNIT V POWER QUALITY MONITORING & CUSTOM POWER DEVICES 9 

Monitoring considerations - Monitoring and diagnostic techniques for various power quality 
problems - Quality measurement equipment - Harmonic / spectrum analyzer - Flicker meters 

Disturbance analyzer - Applications of expert systems for power quality monitoring. Principle& 

Working of DSTATCOM – DSTATCOM in Voltage control mode, current control mode, DVR 
Structure – Rectifier supported DVR – DC Capacitor supported DVR -Unified power quality 

conditioner. 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to understand various sources, causes and effects of power quality issues, 

electrical systems and their measures and mitigation. 

 Ability to analyze the causes & Mitigation techniques of various PQ events. 

 Ability to study about the various Active & Passive power filters. 

 Ability to understand the concepts about Voltage and current distortions, harmonics. 

 Ability to analyze and design the passive filters. 

 Ability to acquire knowledge on compensation techniques. 

 Ability to acquire knowledge on DVR. 

TEXT BOOKS: 

1. Roger. C. Dugan, Mark. F. Mc Granagham, Surya Santoso, H.WayneBeaty, 

“Electrical Power Systems Quality”, McGraw Hill,2003 

2. J. Arrillaga, N.R. Watson, S. Chen, “Power System Quality Assessment”, (New York : 

Wiley),2000. 

3. Bhim Singh, Ambrish Chandra, Kamal Al-Haddad,” Power Quality Problems & 

Mitigation Techniques” Wiley, 2015. 

REFERENCES 

1. G.T. Heydt, “Electric Power Quality”, 2nd Edition. (West Lafayette, IN, Stars in a 

Circle Publications, 1994. 

2. M.H.J Bollen, “Understanding Power Quality   Problems: Voltage   Sags and 
Interruptions”, (New York: IEEE Press), 2000. 
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17153E65D EHVAC TRANSMISSION L T P C 

3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

 EHVAC Transmission lines 

 Electrostatic field of AC lines 

 Corona in E.H.V. lines 

UNIT I INTRODUCTION 9 

EHVAC Transmission line trends and preliminary aspect - standard transmission voltages – 

Estimation at line and ground parameters-Bundle conductors: Properties -Inductance and 

Capacitance of EHV lines – Positive, negative and zero sequence impedance – Line 

Parameters for Modes of Propagation. 

UNIT II ELECTROSTATIC FIELDS 9 

Electrostatic field and voltage gradients – Calculations of electrostatic field of AC lines – Effect 

of high electrostatic field on biological organisms and human beings - Surface voltage 

gradients and Maximum gradients of actual transmission lines – Voltage gradients on sub 

conductor. 

UNIT III POWER CONTROL 9 

Electrostatic induction in un energized lines – Measurement of field and voltage gradients for 

three phase single and double circuit lines – Un energized lines. Power Frequency Voltage 

control and overvoltage in EHV lines: No load voltage – Charging currents at power frequency- 

Voltage control – Shunt and Series compensation – Static VAR compensation. 

UNIT IV CORONA EFFECTS AND RADIO INTERFERENCE 9 

Corona in EHV lines – Corona loss formulae-Charge voltage diagram-   Attenuation of 

traveling waves due to Corona – Audio noise due to Corona, its generation, characteristic and 

limits. Measurements of audio noise radio interference due to Corona - properties of radio noise – 

Frequency spectrum of RI fields – Measurements of RI and RIV. 

UNIT V STEADY STATE AND TRANSIENT LIMITS 9 

Design of EHV lines based on steady state and transient limits - EHV cabilitys and their 

characteristics-Introduction six phase transmission – UHV. 
TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to understand the principles and types of EHVAC system. 

 Ability to analyze the electrostatic field of AC lines 

 Ability to study about the compensation. 

 Ability to study about the corona in E.H.V. lines 

 Ability to understand the EHV cabilitys. 

 Ability to analyze the steady state and transient limits. 

TEXT BOOKS: 

1. Rokosh Das Begamudre, ”Extra High Voltage AC Transmission Engineering”– Wiley Eastern 

LTD., NEW DELHI 1990. 

2. S. Rao, “HVAC and HVDC Transmission, Engineering and Practice” Khanna Publisher, Delhi, 

1990. 

REFERENCES 

1. Subir Ray, “An Introduction to High Voltage Engineering”, Prentice Hall of India 

Private Limited, 2013. 
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2. RD Begamudre, “Extra High Voltage AC Transmission Engineering”– New Academic 

Science Ltd; 4 edition 2011. 

3. Edison,” EHV Transmission line”- Electric Institution, GEC, 1968. 
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17153E65E COMMUNICATION ENGINEERING L T P C 

3 0 0 3 

OBJECTIVES: 

 To introduce the relevance of this course to the existing technology through demonstrations, case 
studies, simulations, contributions of scientist, national/international policies with a futuristic vision along 

with socio-economic impact and issues 

 To study the various analog and digital modulation techniques 

 To study the principles behind information theory and coding 

 To study the various digital communication techniques 

UNIT I ANALOG MODULATION 9 

Amplitude Modulation – AM, DSBSC, SSBSC, VSB – PSD, modulators and demodulators – Angle 
modulation – PM and FM – PSD, modulators and demodulators – Superheterodyne receivers 

UNITII PULSE MODULATION 9 

Low pass sampling theorem – Quantization – PAM – Line coding – PCM, DPCM, DM, and ADPCM And 

ADM, Channel Vocoder - Time Division Multiplexing, Frequency Division Multiplexing 

UNIT III DIGITAL MODULATION AND TRANSMISSION 9 

Phase shift keying – BPSK, DPSK, QPSK – Principles of M-ary signaling M-ary PSK & QAM – 
Comparison, ISI – Pulse shaping – Duo binary encoding – Cosine filters – Eye pattern, equalizers 

UNIT IV INFORMATION THEORY AND CODING 9 

Measure of information – Entropy – Source coding theorem – Shannon–Fano coding, Huffman 

Coding, LZ Coding – Channel capacity – Shannon-Hartley law – Shannon's limit – Error control codes 

– Cyclic codes, Syndrome calculation – Convolution Coding, Sequential and Viterbi decoding 

UNIT V SPREAD SPECTRUM AND MULTIPLE ACCESS 9 

PN sequences – properties – m-sequence – DSSS – Processing gain, Jamming – FHSS – 
Synchronisation and tracking – Multiple Access – FDMA, TDMA, CDMA, 

 

OUTCOMES: 

At the end of the course, the student should be able to: 
 

 Ability to comprehend and appreciate the significance and role of this course in the present 

contemporary world 

 Apply analog and digital communication techniques. 

 Use data and pulse communication techniques. 

 Analyze Source and Error control coding. 



TEXT BOOKS: 

1. H Taub, D L Schilling, G Saha, “Principles of Communication Systems” TMH 2007 
2. S. Haykin “Digital Communications” John Wiley 2005 

 

REFERENCES: 

1 

. B.P.Lathi, “Modern Digital and Analog Communication Systems”, 3rd edition, Oxford University 
2. H P Hsu, Schaum Outline Series – “Analog and Digital Communications” TMH 2006 
3. B.Sklar, Digital Communications Fundamentals and Applications” 2/e Pearson Education 2007. 
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17153E75A DISASTER MANAGEMENT LT P C 

3 0 0 3 

OBJECTIVES: 

To provide students an exposure to disasters, their significance and types. 

To ensure that students begin to understand the relationship between vulnerability, 

disasters, disaster prevention and risk reduction 

To gain a preliminary understanding of approaches of Disaster Risk Reduction (DRR) 

To enhance awareness of institutional processes in the country and 

To develop rudimentary ability to respond to their surroundings with potential 

disaster response in areas where they live, with due sensitivity 

UNIT I INTRODUCTION TO DISASTERS 9 

Definition: Disaster, Hazard, Vulnerability, Resilience, Risks – Disasters: Types of disasters   – 

Earthquake, Landslide, Flood, Drought, Fire etc - Classification, Causes, Impacts including social, 
economic, political, environmental, health, psychosocial, etc.- Differential impacts- in terms of caste, class, 

gender, age, location, disability - Global trends in disasters: urban disasters, pandemics, complex 

emergencies, Climate change- Dos and Don’ts during various types of Disasters. 

UNIT II APPROACHES TO DISASTER RISK REDUCTION (DRR) 9 

Disaster cycle - Phases, Culture of safety, prevention, mitigation and preparedness community based DRR, 

Structural- nonstructural measures, Roles and responsibilities of- community, Panchayati Raj Institutions/Urban 

Local Bodies (PRIs/ULBs), States, Centre, and other stake-holders- Institutional Processes and Framework at 
State and Central Level- State Disaster Management Authority(SDMA) 

– Early Warning System – Advisories from Appropriate Agencies. 

UNIT III INTER-RELATIONSHIP BETWEEN DISASTERS AND DEVELOPMENT 9 

Factors affecting Vulnerabilities, differential impacts, impact of Development projects such as dams, 
embankments, changes in Land-use etc.- Climate Change Adaptation- IPCC Scenario and Scenarios in the 

context of India - Relevance of indigenous knowledge, appropriate technology and local 

resources. 

UNIT IV DISASTER RISK MANAGEMENT IN INDIA 9 
Hazard and Vulnerability profile of India, Components of Disaster Relief: Water, Food, Sanitation, Shelter, 

Health,   Waste Management, Institutional arrangements   (Mitigation, Response and 
Preparedness, Disaster Management Act and Policy - Other related policies, plans, programmes and legislation 

– Role of GIS and Information Technology Components in Preparedness, Risk Assessment, 

Response and Recovery Phases of Disaster – Disaster Damage Assessment. 

UNIT V DISASTER MANAGEMENT: APPLICATIONS AND CASE STUDIES AND FIELD 

WORKS 9 
Landslide Hazard Zonation: Case Studies, Earthquake Vulnerability Assessment of Buildings and 

Infrastructure: Case Studies, Drought Assessment: Case Studies, Coastal Flooding: Storm Surge 

Assessment, Floods: Fluvial and Pluvial Flooding: Case Studies; Forest Fire: Case Studies, Man Made 
disasters: Case Studies, Space Based Inputs for Disaster Mitigation and Management and field works related to 

disaster management. 

TOTAL: 45 PERIODS 

OUTCOMES: 

The students will be ability to 
Differentiate the types of disasters, causes and their impact on environment and society 

Assess vulnerability and various methods of risk reduction measures as well as mitigation. 
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Draw the hazard and vulnerability profile of India, Scenarious in the Indian context, Disaster damage 

assessment and management. 
 

TEXTBOOKS: 

1. Singhal J.P. “Disaster Management”, Laxmi Publications, 2010. ISBN-10: 9380386427 ISBN-13: 

978-9380386423 

2. Tushar Bhattacharya, “Disaster Science and Management”, McGraw Hill India Education Pvt. Ltd., 

2012. ISBN-10: 1259007367, ISBN-13: 978-1259007361] 

3. Gupta Anil K, Sreeja S. Nair. Environmental Knowledge for Disaster Risk Management, NIDM, New 
Delhi, 2011 

4. Kapur Anu Vulnerability India: A Geographical Study of Disasters, IIAS and Sage Publishers, New 

Delhi, 2010. 
 

REFERENCES 
1. Govt. of India: Disaster Management Act , Government of India, New Delhi, 2005 

2. Government of India, National Disaster Management Policy,2009. 

 

 

 

 

17153E75B HUMAN RIGHTS LT P C 

3 0 0 3 

OBJECTIVES : 

To sensitize the Engineering students to various aspects of Human Rights. 

UNIT I 9 

Human Rights – Meaning, origin and Development. Notion and classification of Rights – Natural, 

Moral and Legal Rights. Civil and Political Rights, Economic, Social and Cultural Rights; collective / 
Solidarity Rights. 

UNIT II 9 

Evolution of the concept of Human Rights Magana carta – Geneva convention of 1864. Universal 

Declaration of Human Rights, 1948. Theories of Human Rights. 

UNIT III 9 

Theories and perspectives of UN Laws – UN Agencies to monitor and compliance. 

UNIT IV 9 

Human Rights in India – Constitutional Provisions / Guarantees. 

UNIT V 9 

Human Rights of Disadvantaged People – Women, Children, Displaced persons and Disabilityd persons, 

including Aged and HIV Infected People. Implementation of Human Rights – National and State Human 
Rights Commission – Judiciary – Role of NGO’s, Media, Educational Institutions, Social Movements. 

TOTAL : 45 PERIODS 

OUTCOME : 

Engineering students will acquire the basic knowledge of human rights. 
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REFERENCES: 

1. Kapoor S.K., “Human Rights under International law and Indian Laws”, Central Law Agency, 
Allahabad, 2014. 

2. Chandra U., “Human Rights”, Allahabad Law Agency, Allahabad, 2014. 
3. Upendra Baxi, The Future of Human Rights, Oxford University Press, New Delhi. 

 

 

 

 
17153E75C OPERATIONS RESEARCH L T P C 

3 0 0 3 

OBJECTIVES: 

To provide knowledge and training in using optimization techniques under limited resources for the 
engineering and business problems. 

UNIT I LINEAR MODELS 15 

The phase of an operation research study – Linear programming – Graphical method– Simplex algorithm 
– Duality formulation – Sensitivity analysis. 

UNIT II TRANSPORTATION MODELS AND NETWORK MODELS 8 

Transportation Assignment Models –Traveling Salesman problem-Networks models – Shortest route – 

Minimal spanning tree – Maximum flow models –Project network – CPM and PERT networks – 

Critical path scheduling – Sequencing models. 

Stochastic inventory models – Multi product models – Inventory control models in practice. 

UNIT IV QUEUEING MODELS 6 

Queueing models - Queueing systems and structures – Notation parameter – Single server and multi 

server models – Poisson input – Exponential service – Constant rate service – Infinite population – 
Simulation. 

UNIT V DECISION MODELS 10 

Decision models – Game theory – Two person zero sum games – Graphical solution- Algebraic solution– 
Linear Programming solution – Replacement models – Models based on service life – Economic life– 
Single / Multi variability search technique – Dynamic Programming – Simple Problem. 

TOTAL: 45 PERIODS 
OUTCOMES: 

Upon completion of this course, the students can ability to use the optimization techniques for use 
engineering and Business problems 

 

TEXT BOOK: 

1. Hillier and Libeberman, “Operations Research”, Holden Day, 2005 
2. Taha H.A., “Operations Research”, Sixth Edition, Prentice Hall of India, 2003. 

 
 

REFERENCES: 

1. Bazara M.J., Jarvis and Sherali H., “Linear Programming and Network Flows”, John Wiley, 

2009. 

UNIT III INVENTORY MODELS      6 
Inventory models – Economic order quantity models – Quantity discount models – 
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2. Budnick F.S., “Principles of Operations Research for Management”, Richard D Irwin, 1990. 

3. Philip D.T. and Ravindran A., “Operations Research”, John Wiley, 1992. 
4. Shennoy G.V. and Srivastava U.K., “Operation Research for Management”, Wiley Eastern, 

1994. 
5. Tulsian and Pasdey V., “Quantitative Techniques”, Pearson Asia, 2002. 

 

 

 

 
 

17153E75D 

OBJECTIVES : 

This course aims at providing the required skill to apply the statistical tools in engineering 

problems. 

To introduce the basic concepts of probability and random variables. 

To introduce the basic concepts of two dimensional random variables. 

To acquaint the knowledge of testing of hypothesis for small and large samples which plays an 

important role in real life problems. 

To introduce the basic concepts of classifications of design of experiments which plays very 

important roles in the field of agriculture and statistical quality control. 

UNIT I PROBABILITY AND RANDOM  VARIABLES 12 

Probability – The axioms of probability – Conditional probability – Baye’s theorem - Discrete and 

continuous random variables – Moments – Moment generating functions –   Binomial,   Poisson, 
Geometric, Uniform, Exponential and Normal distributions. 

UNIT II TWO - DIMENSIONAL RANDOM   VARIABLES 12 

Joint distributions – Marginal and conditional distributions – Covariance – Correlation and linear 

regression – Transformation of random variables – Central limit theorem (for   independent   and 

identically distributed random variables). 

UNIT III TESTING   OF HYPOTHESIS 12 

Sampling distributions - Estimation of parameters - Statistical hypothesis - Large sample tests based on 
Normal distribution for single mean and difference of means -Tests based on t, Chi-square and F distributions 

for mean, variance and proportion - Contingency table (test for independent) - Goodness of fit. 

UNIT IV DESIGN OF EXPERIMENTS 12 

One way and Two way classifications - Completely randomized design – Randomized block design – Latin 

square design - 2
2 

factorial design. 

UNIT V STATISTICAL QUALITY CONTROL `12 

Control charts for measurements (X and R charts) – Control charts for attributes (p, c and np charts) – Tolerance 

limits - Acceptance sampling. 

TOTAL : 60 PERIODS 
 

OUTCOMES : 

Upon successful completion of the course, students will be able to: 

PROBABILITY AND STATISTICS L T P C 
 3 0 0 3 
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Understand the fundamental knowledge of the concepts of probability and have knowledge of standard 

distributions which can describe real life phenomenon. 

Understand the basic concepts of one and two dimensional random variables and apply in 

engineering applications. 

Apply the concept of testing of hypothesis for small and large samples in real life problems. 

Apply the basic concepts of classifications of design of experiments in the field of agriculture and 

statistical quality control. 

Have the notion of sampling distributions and statistical techniques used in engineering and 

management problems. 
 

TEXT BOOKS : 

1. Johnson, R.A., Miller, I and Freund J., "Miller and Freund’s Probability and Statistics for 

Engineers", Pearson Education, Asia, 8
th 

Edition, 2015. 

2. Milton. J. S. and Arnold. J.C., "Introduction to Probability and Statistics", Tata McGraw Hill, 4
th

 
Edition, 2007. 

REFERENCES : 
1. Devore. J.L., "Probability and Statistics for Engineering and the Sciences”, Cengage Learning, New 

Delhi, 8
th 

Edition, 2014. 
2. Papoulis, A.   and Unnikrishnapillai, S., "Probability, Random Variables and Stochastic 

Processes", McGraw Hill Education India, 4
th 

Edition, New Delhi, 2010. 

3. Ross, S.M., "Introduction to Probability and Statistics for Engineers and Scientists", 3
rd 

Edition, 
Elsevier, 2004. 

4. Spiegel. M.R., Schiller. J. and Srinivasan, R.A., "Schaum’s Outline of Theory and Problems of 

Probability and Statistics", Tata McGraw Hill Edition, 2004. 
5. Walpole. R.E., Myers. R.H., Myers. S.L. and Ye. K., "Probability and Statistics for Engineers and 

Scientists", Pearson Education, Asia, 8
th 

Edition, 2007. 

 

 

 
17153E75E FIBRE OPTICS AND LASER INSTRUMENTS LT P C 

3 0 0 3 
AIM 

: 

To contribute to the knowledge of Fibre optics and Laser Instrumentation and its Industrial andMedical 

Application. 
 

COURSE OBJECTIVES 

To expose the students to the basic concepts of optical fibres and their properties. 

To provide adequate knowledge about the Industrial applications of optical fibres. 

To expose the students to the Laser fundamentals. 

To provide adequate knowledge about Industrial application of lasers. 

To provide adequate knowledge about holography and Medical applications of Lasers. 

UNIT I OPTICAL FIBRES AND THEIR PROPERTIES 9 

Construction of optical fiber cable: Guiding mechanism in optical fiber and Basic component of optical fiber 

communication, –Principles of light propagation through a fibre: Total internal reflection, Acceptance 
angle (θa), Numerical aperture and Skew mode, –Different types of fibres and their properties: Single and 

multimode fibers and Step index and graded index fibers,– fibrecharacteristics: Mechanical characteristics and 

Transmission characteristics, – Absorption losses – Scattering losses 

– Dispersion – Connectors and splicers –Fibre termination – Optical sources: Light Emitting Diode 
(LED), – Optical detectors: PIN Diode. 
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UNIT II INDUSTRIAL APPLICATION OF OPTICAL FIBRES 9 

Fibre optic sensors: Types of fiber optics sensor, Intrinsic sensor- Temperature/ Pressure sensor, Extrinsic 
sensors, Phase Modulated Fibre Optic Sensor and Displacementsensor (Extrinsic Sensor) – Fibre optic 

instrumentation system: Measurement of attenuation (by cut back method), Optical domain reflectometers, Fiber 

Scattering loss Measurement, Fiber Absorption Measurement, Fiber dispersion measurements, End reflection 

method and Near field scanning techniques     – Different types of modulators: Electro-optic modulator 
(EOM) –Interferometric method of measurement of length – 

Moire fringes – Measurement of pressure, temperature, current, voltage, liquid level and strain. 

UNIT III LASER FUNDAMENTALS 9 

Fundamental characteristics of lasers – Level Lasers: Two-Level Laser, Three Level Laser, Quasi Three and 

four level lasers – Properties of laser: Monochromaticity, Coherence, Divergence and Directionality and 
Brightness –Laser modes – Resonator configuration – Q-switching and mode 

locking – Cavity damping – Types of lasers; – Gas lasers, solid   lasers,   liquid   lasers   and 

semiconductor lasers. 

UNIT IV INDUSTRIAL APPLICATION OF LASERS 9 

Laser for measurement of distance, Laser for measurement of length, Laser for measurement of velocity, 
Laser for measurement of acceleration, Laser for measurement of current, voltage and Laser for measurement 

of Atmospheric Effect: Types of LIDAR, Construction And Working, and LIDAR 

Applications – Material processing: Laser instrumentation for material processing, Powder Feeder, Laser 
Heating, Laser Welding, Laser Melting, Conduction Limited Melting and Key Hole Melting – Laser 

trimming of material: Process Of Laser Trimming, Types Of Trim, Construction And Working Advantages – 

Material Removal and vaporization: Process Of Material Removal. 

Condition For Recording A Hologram,   Reconstructing   and   viewing   the   holographic   image– 

Holography for non-destructive testing – Holographic components – Medical applications of lasers, laser- 

Tissue Interactions Photochemical reactions, Thermalisation, collisional relaxation, Types of Interactions 
and Selecting an Interaction Mechanism – Laser instruments for surgery, removal of 

tumors of vocal cards, brain surgery, plastic surgery, gynaecology and oncology. 

TOTAL : 45 PERIODS 

COURSE OUTCOMES (COs): 

1. Understand the principle, transmission, dispersion and attenuation characteristics of opticalfibers 

2. Apply the gained knowledge on optical fibers for its use as communication medium and as sensor as well 

which have important applications in production, manufacturing industrial and biomedical applications. 

3. Understand laser theory and laser generation system. 
4. Students will gain ability to apply laser theory for the selection of lasers for a specific Industrial and medical 

application. 

 

TEXT BOOKS: 

1. J.M. Senior, ‘Optical Fibre Communication – Principles and Practice’, Prentice Hall of India,1985. 

2. J. Wilson and J.F.B. Hawkes, ‘Introduction to Opto Electronics’, Prentice Hall of India, 2001. 
3. Eric Udd, William B., and Spillman, Jr., “Fiber Optic Sensors: An Introduction for Engineers and 

Scientists “, John Wiley & Sons, 2011. 
 

REFERENCES: 

1. G. Keiser, ‘Optical Fibre Communication’, McGraw Hill, 1995. 
2. M. Arumugam, ‘Optical Fibre Communication and Sensors’, Anuradha Agencies, 2002. 

3. John F. Ready, “Industrial Applications of Lasers”, Academic Press, Digitized in 2008. 

UNIT V HOLOGRAM AND MEDICAL APPLICATIONS   9 
Holography: Basic Principle, Holography vs. photography, Principle Of Hologram Recording, 
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4. Monte Ross, ‘Laser Applications’, McGraw Hill, 1968. 

5. John and Harry, “Industrial lasers and their application”, McGraw-Hill, 2002. 

6. Keiser, G., “Optical Fiber Communication”, McGraw-Hill, 3rd Edition, 

2000. http://nptel.ac.in/courses/117101002/ 
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17153E81A FLEXIBLE AC TRANSMISSION SYSTEMS L T P C 

  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

The start-of-art of the power system 

Performance of power systems with FACTS controllers. 

FACTS controllers for load flow and dynamic analysis 

UNIT I INTRODUCTION 9 

Real and reactive power control in electrical power transmission lines–loads & system 

compensation-Uncompensated transmission line–shunt and series compensation. 

UNIT II STATIC VAR COMPENSATOR (SVC) AND APPLICATIONS 9 

Voltage control by SVC–Advantages of slope in dynamic characteristics–Influence of SVC on 
system voltage–Design of SVC voltage regulator–TCR-FC-TCR-Modeling of SVC for power 
flow and fast transient stability– Applications: Enhancement of transient stability – Steady state 
power transfer –Enhancement of power system damping. 

UNIT III THYRISTOR CONTROLLED SERIES CAPACITOR (TCSC) AND 9 

APPLICATIONS 

Operation of the   TCSC–Different modes of   operation–Modelling   of   TCSC, Variability 
reactance  model– Modelling for   Power  Flow and stability studies. Applications: 

Improvement of the system stability limit–Enhancement of system damping. 

UNIT IV VOLTAGE SOURCE CONVERTER BASED FACTS CONTROLLERS 9 

Static Synchronous Compensator (STATCOM)–Principle of operation–V-I Characteristics. 

Applications: Steady state power transfer-enhancement of transient stability-prevention of voltage 

instability. SSSC-operation of SSSC and the control of power flow–modelling of SSSC in load 

flow and transient stability studies- Dynamic voltage restorer(DVR). 

UNIT V ADVANCED FACTS CONTROLLERS 9 

Interline DVR(IDVR) - Unified Power flow controller (UPFC) - Interline power flow controller 

(IPFC) - Unified Power quality conditioner (UPQC). 

TOTAL : 45 PERIODS 

OUTCOMES: 

Ability to understand, analyze and develop analytical model of FACTS controller for power 

system application. 

Ability to understand the concepts about load compensation techniques. 

Ability to acquire knowledge on facts devices. 

Ability to understand the start-of-art of the power system 

Ability to analyze the performance of steady state and transients of facts controllers. 

Ability to study about advanced FACTS controllers. 

 

 

TEXT BOOKS: 

1. R.Mohan Mathur, Rajiv K.Varma,“Thyristor–Based Facts Controllers for Electrical 

Transmission Systems”, IEEE press andJohnWiley&Sons,Inc,2002. 

2. NarainG. Hingorani, “Understanding FACTS-Concepts and Technology of Flexible AC 

Transmission Systems”, Standard Publishers Distributors,Delhi-110006,2011. 

3. T.J.E Miller, Power Electronics in power systems, John Wiley and sons. 
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REFERENCES 

1. K.R. Padiyar, ”FACTS Controllers in Power Transmission and Distribution”, New Age 

International (P) Limited, Publishers, New Delhi, 2008 

2. A.T.John,“FlexibleA.C.TransmissionSystems”,InstitutionofElectricalandElectronic 

Engineers(IEEE), 1999. 

3. V.K.Sood, HVDC and FACTS controllers–Applications of Static Converters in Power 

System, APRIL2004,KluwerAcademic Publishers,2004. 

 

 

 

 
17153E81B 

 
OBJECTIVES: To impart knowledge about the following topics: 

Basics of artificial neural network. 

Concepts of modelling and control of neural and fuzzy control schemes. 

Features of hybrid control schemes. 

UNIT I ARTIFICIAL NEURAL NETWORK 9 

Review of fundamentals – Biological neuron, artificial neuron, activation function, single layer 

perceptron – Limitation – Multi layer perceptron – Back Propagation Algorithm (BPA) – 

Recurrent Neural Network (RNN) – Adaptive Resonance Theory (ART) based network – Radial 

basis function network – online learning algorithms, BP through time – RTRL algorithms – 
Reinforcement learning. 

UNIT II NEURAL NETWORKS FOR MODELING AND CONTROL 9 

Modelling of non-linear systems using ANN – Generation of training data – Optimal 
architecture– Model validation – Control of non-linear systems using ANN – Direct and 
indirect neuro control schemes – Adaptive neuro controller – Familiarization with neural 
network toolbox. 

UNIT III FUZZY SET THEORY 9 

Fuzzy set theory – Fuzzy sets – Operation on fuzzy sets – Scalar cardinality, fuzzy 

cardinality, union and intersection, complement (Yager and Sugeno), equilibrium points, 
aggregation, projection, composition, cylindrical extension, fuzzy relation – Fuzzy 

membership functions. 

UNIT IV FUZZY LOGIC FOR MODELING AND CONTROL 9 

Modelling of non-linear systems using fuzzy models – TSK model – Fuzzy logic controller 

– Fuzzification – Knowledge base – Decision making logic – Defuzzification – Adaptive fuzzy 

systems – Familiarization with fuzzy logic toolbox. 

UNIT V HYBRID CONTROL SCHEMES 9 

Fuzzification and rule base using ANN – Neuro fuzzy systems – ANFIS – Fuzzy neuron– GA – 

Optimization of membership function and rule base using Genetic Algorithm – Introduction 

to other evolutionary optimization techniques, support vector machine– Case study – 
Familiarization with ANFIS toolbox. 

TOTAL : 45 PERIODS 

OUTCOMES: 

SOFT COMPUTING TECHNIQUES L T P C 
 3 0 0 3 
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Ability to understand the concepts of ANN, different features of fuzzy logic and their 
modelling, control aspects and different hybrid control schemes. 

Ability to understand the basics of artificial neural network. 

Ability to get knowledge on modelling and control of neural. 
 

Ability to get knowledge on modelling and control of fuzzy control schemes. 

Ability to acquire knowledge on hybrid control schemes. 

Ability to understand the concepts of Adaptive Resonance Theory 

 

 

 
TEXT BOOKS: 

1. Laurence Fausett, “Fundamentals of Neural Networks”, Prentice Hall, Englewood 
Cliffs, N.J., 1992 

2. Timothy J. Ross, “Fuzzy Logic with Engineering Applications”, McGraw Hill Inc., 

2000. 

REFERENCES 

1. Goldberg, “Genetic Algorithm in Search, Optimization and Machine learning”, 
Addison Wesley Publishing Company Inc. 1989 

2. Millon W.T., Sutton R.S. and Webrose P.J., “Neural Networks for Control”, MIT 

press, 1992 

3. Ethem Alpaydin, “Introduction to Machine learning (Adaptive Computation and 

Machine Learning series)’, MIT Press, Second Edition, 2010. 

4. Zhang Huaguang and Liu Derong, “Fuzzy Modeling and Fuzzy Control Series: Control 
Engineering”, 2006 
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17153E81C 

 

OBJECTIVES: To impart knowledge about the following topics: 

Basics of dynamics and stability problems 

Modeling of synchronous machines 

Excitation system and speed-governing controllers. 

Small signal stability of a single-machine infinite bus system with excitation system and power 
system stabilizer. 

Transient stability simulation of multi machine power system. 

UNIT I INTRODUCTION 9 

Basics of system dynamics – numerical techniques – introduction to software packages to study the 

responses. Concept and importance of power system stability in the operation and design - 

distinction between transient and dynamic stability - complexity of stability problem in large 

system – necessity for reduced models - stability of interconnected systems. 

UNIT II SYNCHRONOUS MACHINE MODELLING 9 

Synchronous machine - flux linkage equations - Park’s transformation - per unit conversion 

- normalizing the equations - equivalent circuit - current space model - flux linkage state space 

model. Sub-transient and transient inductances - time constants. Simplified models (one axis and 

constant flux linkage) - steady state equations and phasor diagrams. 

UNIT III MACHINE CONTROLLERS 9 

Exciter and voltage regulators - function and types of excitation systems - typical excitation system 

configuration - block diagram and state space representation of IEEE type 1 excitation system 

- saturation function - stabilizing circuit. Function of speed governing systems  - block diagram 

and state space representation of IEEE mechanical hydraulic governor and electrical hydraulic 

governors for hydro turbines and steam turbines. 

UNIT IV TRANSIENT STABILITY 9 

State equation for multi machine system with one axis model and simulation – modelling of multi 

machine power system with one axis machine model including excitation system and speed 

governing system and simulation using R-K method of fourth order (Gill’s technique) for transient 
stability analysis - power system stabilizer. For all simulations, the algorithm and flow chart have 

to be discussed. 

UNIT V DYNAMIC STABILITY 9 

System response to small disturbances - linear model of the unregulated synchronous machine 

and its modes of oscillation - regulated synchronous machine - distribution of power impact - 

linearization of the load equation for the one machine problem – simplified linear model - effect of 

excitation on dynamic stability - approximate system representation 

- supplementary stabilizing signals - dynamic performance measure - small   signal 

performance measures. 

TOTAL : 45 PERIODS 

OUTCOMES: 

Ability to understand and analyze power system operation, stability, control and 

protection. 

Ability to get knowledge on the basics of dynamics and stability problems 

Ability to design and modelling of synchronous machines 

POWER SYSTEMS DYNAMICS L T P C 
 3 0 0 3 
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Ability to study about excitation system and speed-governing controllers. 

Ability to understand the concept of small signal stability of a single-machine infinite bus 

system with excitation system. 

Ability to analyze the transient stability simulation. 
 

TEXT BOOKS: 

1. P.M. Anderson and A.A.Fouad, ‘Power System Control and Stability’, Galgotia 

Publications, New Delhi, 2003. 

2. P. Kundur, ‘Power System Stability and Control’, McGraw Hill Inc., USA, 1994. 

3. R.Ramanujam, “Power System Dynamics – Analysis and Simulation”, PHI, 2009. 

REFERENCES 

1. M.A.Pai and W.Sauer, ‘Power System Dynamics and Stability’, Pearson Education 

Asia, India, 2002. 

2. James A.Momoh, Mohamed. E. EI-Hawary. “ Electric Systems, Dynamics and 

Stability with Artificial Intelligence applications”, Marcel Dekker, USA First Edition, 

2000. 

3. C.A.Gross, “Power System Analysis,” Wiley India, 2011. 

4. B.M.Weedy, B.J.Lory, N.Jenkins, J.B.Ekanayake and G.Strbac,” Electric Power 

Systems”, Wiley India, 2013. 

5. K.Umarao, “Computer Techniques and Models in Power System,” I.K. International, 

2007. 
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17153E81D SMPS AND UPS L T P C 
  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

Modern power electronic converters and its applications in electric power utility. 

Resonant converters and UPS 

UNIT I DC-DC CONVERTERS 9 

Principles of step down and step up converters – Analysis and state space modeling of 
Buck, Boost, Buck- Boost and Cuk converters. 

UNIT II SWITCHED MODE POWER CONVERTERS 9 

Analysis and state space modeling of fly back, Forward, Push pull, Luo, Half bridge and full bridge 
converters- control circuits and PWM techniques. 

UNIT III RESONANT CONVERTERS 9 

Introduction- classification- basic concepts- Resonant switch- Load Resonant converters- ZVS , 

Clamped voltage topologies- DC link inverters with Zero Voltage Switching- Series and parallel 

Resonant inverters- Voltage control. 

UNIT IV DC-AC CONVERTERS 9 

Single phase and three phase inverters, control using various (sine PWM, SVPWM and PSPWM) 
techniques, various harmonic elimination techniques- Multilevel inverters- Concepts - Types: 

Diode clamped- Flying capacitor- Cascaded types- Applications. 

UNIT V POWER CONDITIONERS, UPS & FILTERS 9 

Introduction- Power line disturbances- Power conditioners –UPS: offline UPS, Online UPS, 

Applications – Filters: Voltage filters, Series-parallel resonant filters, filter without series 

capacitors, filter for PWM VSI, current filter, DC filters – Design of inductor and transformer for 
PE applications – Selection of capacitors. 

 

TOTAL : 45 PERIODS 

 
OUTCOMES: 

Ability to analyze the state space model for DC – DC converters 

Ability to acquire knowledge on switched mode power converters. 

Ability to understand the importance of Resonant Converters. 

Ability to analyze the PWM techniques for DC-AC converters 

Ability to acquire knowledge on modern power electronic converters and its applications in 
electric power utility. 

Ability to acquire knowledge on filters and UPS 

 
TEXT BOOKS: 

1. Simon Ang, Alejandro Oliva,” Power-Switching Converters”, Third Edition, CRC 

Press, 2010. 
2. KjeldThorborg, “Power Electronics – In theory and Practice”, Overseas Press, First 
Indian Edition 2005. 

3. M.H. Rashid – Power Electronics handbook, Elsevier Publication, 2001. 

REFERENCES 

1. Philip T Krein, “ Elements of Power Electronics”, Oxford University Press 

2. Ned Mohan, Tore.M.Undeland, William.P.Robbins, Power Electronics converters, 
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Applications and design- Third Edition- John Wiley and Sons- 2006 

3. M.H. Rashid – Power Electronics circuits, devices and applications- third edition 
Prentice Hall of India New Delhi, 2007. 

4. Erickson, Robert W, “Fundamentals of Power Electronics”, Springer, second edition, 

2010. 
 

 
 

17153E81E ELECTRIC ENERGY GENERATION, UTILIZATION L T P C 
 CONSERVATION 3 0 0 3 

OBJECTIVES: 

To impart knowledge on the following Topics 

To study the generation, conservation of electrical power and energy efficient equipments. 

To understand the principle, design of illumination systems and energy efficiency lamps. 

To study the methods of industrial heating and welding. 

To understand the electric traction systems and their performance. 

UNIT I ILLUMINATION 9 

Importance of lighting – properties of good lighting scheme – laws of illumination – photometry - types 

of lamps – lighting calculations – basic design of illumination schemes for residential, commercial, 
street lighting, factory lighting and flood lighting – LED lighting and energy efficient lamps. 

UNIT II REFRIGERATION AND AIR CONDITIONING 9 
Refrigeration-Domestic refrigerator and water coolers - Air-Conditioning-Various types of air- 
conditioning system and their applications, smart air conditioning units - Energy Efficient 

motors: Standard motor efficiency, need for efficient motors, Motor life cycle, Direct Savings 
and payback analysis, efficiency evaluation factor. 

UNIT III HEATING AND WELDING 9 

Role of electric heating for industrial applications – resistance heating – induction heating – dielectric 

heating - electric arc furnaces. Brief introduction   to   electric   welding   –   welding generator, 
welding transformer and the characteristics. 

UNIT IV TRACTION 9 

Merits of electric traction – requirements of electric traction system – supply   systems   – 

mechanics of train movement – traction motors and control – braking – recent trends in electric traction. 

UNIT V DOMESTIC UTILIZATION OF ELECTRICAL ENERGY 9 

Domestic utilization of electrical energy – House wiring. Induction based appliances, Online and OFF 

line UPS, Batteries - Power quality aspects – nonlinear and domestic loads – Earthing – Domestic, 

Industrial and Substation. 

TOTAL : 45 PERIODS 

OUTCOMES: 

• To understand the main aspects of generation, utilization and conservation. 

• To identify an appropriate method of heating for any particular industrial application. 

• To evaluate domestic wiring connection and debug any faults occurred. 

• To construct an electric connection for any domestic appliance like refrigerator as well as to 

design a battery charging circuit for a specific household application. 
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• To realize the appropriate type of electric supply system as well as to evaluate the 
performance of a traction unit. 

• To understand the main aspects of Traction. 
 

TEXT BOOKS: 

1. Wadhwa, C.L. “Generation, Distribution and Utilization of Electrical Energy”, New Age 

International Pvt. Ltd, 2003. 

2. Dr. Uppal S.L. and Prof. S. Rao, 'Electrical Power Systems', Khanna Publishers, New 

Delhi, 15th Edition, 2014. 

3. Energy Efficiency in Electric Utilities, BEE Guide Book, 2010 

REFERENCES 

1. Partab.H, “Art and Science of Utilisation of Electrical Energy”, Dhanpat Rai and Co, New 

Delhi, 2004. 
2. Openshaw Taylor.E, “Utilization of Electrical Energy in SI Units”, Orient Longman Pvt. Ltd, 

2003. 

3. Gupta.J.B, “Utilization of Electric Power and Electric Traction”, S.K.Kataria and Sons, 

2002. 

4. Cleaner Production – Energy Efficiency Manual for GERIAP, UNEP, Bangkok prepared by 

National Productivity Council. 

 

 

 

 

17153E81F PROFESSIONAL ETHICS IN ENGINEERING LT P C 

3 0 0 3 

OBJECTIVES: 

To enable the students to create an awareness on Engineering Ethics and Human Values, to instill 

Moral and Social Values and Loyalty and to appreciate the rights of others. 

UNIT I HUMAN VALUES 10 

Morals, values and Ethics – Integrity – Work ethic – Service learning – Civic virtue – Respect for others – 

Living peacefully – Caring – Sharing – Honesty – Courage – Valuing time – Cooperation – Commitment – 

Empathy – Self confidence – Character – Spirituality – Introduction to Yoga and meditation for 
professional excellence and stress management. 

UNIT II ENGINEERING ETHICS 9 

Senses of ‘Engineering Ethics’ – Variety of moral issues – Types of inquiry – Moral dilemmas – Moral 

Autonomy – Kohlberg’s theory – Gilligan’s theory – Consensus and Controversy – Models of 
professional roles - Theories about right action – Self-interest – Customs and Religion – Uses of Ethical 

Theories. 

UNIT III ENGINEERING AS SOCIAL EXPERIMENTATION 9 

Engineering as Experimentation – Engineers as responsible Experimenters – Codes of Ethics – A 
Balanced Outlook on Law. 

UNIT IV SAFETY, RESPONSIBILITIES AND RIGHTS 9 

Safety and Risk – Assessment of Safety and Risk – Risk Benefit Analysis and Reducing Risk - Respect 

for Authority – Collective Bargaining – Confidentiality – Conflicts of Interest – Occupational Crime – 
Professional Rights – Employee Rights – Intellectual Property Rights (IPR) – Discrimination. 
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UNIT V         GLOBAL ISSUES 8 
Multinational Corporations – Environmental Ethics – Computer Ethics – Weapons Development – 

Engineers as Managers – Consulting Engineers – Engineers as Expert Witnesses and Advisors – Moral 

Leadership –Code of Conduct – Corporate Social Responsibility. 

TOTAL: 45 PERIODS 

OUTCOMES: 

Upon completion of the course, the student should be ability to apply ethics in society, discuss the ethical 

issues related to engineering and realize the responsibilities and rights in the society. 
 

TEXT BOOKS: 

1. Mike W. Martin and Roland Schinzinger, “Ethics in Engineering”, Tata McGraw Hill, New Delhi, 2003. 
2. Govindarajan M, Natarajan S, Senthil Kumar V. S, “Engineering Ethics”, Prentice Hall of India, New 

Delhi, 2004. 

 

REFERENCES: 

1. Charles B. Fleddermann, “Engineering Ethics”, Pearson Prentice Hall, New Jersey, 2004. 
2. Charles E. Harris, Michael S. Pritchard and Michael J. Rabins, “Engineering Ethics – Concepts and 

Cases”, Cengage Learning, 2009. 

3. John R Boatright, “Ethics and the Conduct of Business”, Pearson Education, New Delhi, 2003 
4. Edmund G Seebauer and Robert L Barry, “Fundamentals of Ethics for Scientists and Engineers”, Oxford 

University Press, Oxford, 2001. 

5. Laura P. Hartman and Joe Desjardins, “Business Ethics: Decision Making for Personal Integrity and 
Social Responsibility” Mc Graw Hill education, India Pvt. Ltd.,New Delhi, 2013. 

6. World Community Service Centre, ‘ Value Education’, Vethathiri publications, Erode, 2011. 
 

Web sources: 

1. www.onlineethics.org 

2. www.nspe.org 
3. www.globalethics.org 
4. www.ethics.org 

 

 

 

 
17153E81G PRINCIPLES OF MANAGEMENT LT P C 

3 0 0 3 

 

OBJECTIVES: 

To enable the students to study the evolution of Management, to study the functions and principles 

of management and to learn the application of the principles in an organization. 

 
UNIT I INTRODUCTION TO MANAGEMENT AND ORGANIZATIONS 9 
Definition of Management – Science or Art – Manager Vs Entrepreneur - types of managers - 
managerial roles and skills – Evolution of Management – Scientific, human relations , system and 
contingency approaches – Types of Business organization - Sole proprietorship, partnership, company- 
public and private sector enterprises - Organization culture and Environment – Current trends and issues in 
Management. 

423
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UNIT II PLANNING 9 

Nature and purpose of planning – planning process – types of planning – objectives – setting objectives 

– policies – Planning premises – Strategic Management – Planning Tools and Techniques 
– Decision making steps and process. 

 

 
UNIT III ORGANISING 9 

Nature and purpose – Formal and informal organization – organization chart – organization structure 

– types – Line and staff authority – departmentalization – delegation of authority – centralization and 

decentralization – Job Design - Human Resource Management – HR Planning, Recruitment, 

selection, Training and Development, Performance Management , Career planning and management. 

UNIT IV DIRECTING 9 

Foundations of individual and group behaviour – motivation – motivation theories – motivational 
techniques – job satisfaction – job enrichment – leadership – types and theories of leadership – 

communication – process of communication – barrier in communication – effective communication – 

communication and IT. 
 

UNIT V CONTROLLING 9 

System and process of controlling – budgetary and non-budgetary control techniques – use of computers 

and IT in Management control – Productivity problems and management – control and performance – direct 

and preventive control – reporting. 
 

OUTCOMES: TOTAL: 45 PERIODS 
 

Upon completion of the course, students will be ability to have clear understanding of managerial 
functions like planning, organizing, staffing, leading &   controlling   and   have   same   basic 

knowledge on international aspect of management 

 
TEXT BOOKS: 
1. JAF Stoner, Freeman R.E and Daniel R Gilbert “Management”, 6th Edition, Pearson 

Education, 2004. 

2. Stephen P. Robbins & Mary Coulter, “Management”, Prentice Hall (India)Pvt. Ltd., 10
th

 

2009. 

 

Edition, 

 

REFERENCES: 
1. Harold Koontz & Heinz Weihrich, “Essentials of Management”, Tata McGraw Hill, 1998. 
2. Robert Kreitner & Mamata Mohapatra, “Management”, Biztantra, 2008. 
3. Stephen A. Robbins & David A. Decenzo & Mary Coulter, “Fundamentals of Management”, 

7
th 

Edition, Pearson Education, 2011. 
4. Tripathy PC & Reddy PN, “Principles of Management”, Tata Mcgraw Hill, 1999 
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17153E82A ENERGY MANAGEMENT AND AUDITING L T P C 

3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

To impact concepts behind economic analysis and Load management. 

Energy management on various electrical equipments and metering. 

Concept of lighting systems and cogeneration. 

UNIT I INTRODUCTION 9 

Basics of Energy – Need for energy management – Energy accounting - Energy 
monitoring, targeting and reporting - Energy audit process. 

UNIT II ENERGY MANAGEMENT FOR MOTORS AND COGENERATION 9 

Energy management for electric motors – Transformer and reactors - Capacitors and 
synchronous machines, energy management by cogeneration – Forms of cogeneration – 

Feasibility of cogeneration – Electrical interconnection. 

UNIT III LIGHTING SYSTEMS 9 

Energy management in lighting systems – Task and the working space - Light sources – Ballasts 

– Lighting controls – Optimizing lighting energy – Power factor and effect of harmonics, 

lighting and energy standards. 

UNIT IV METERING FOR ENERGY MANAGEMENT 9 

Metering for energy management – Units of measure - Utility meters – Demand meters – 
Paralleling of current transformers – Instrument transformer burdens – Multi tasking solid state 
meters, metering location vs requirements, metering techniques and practical examples. 

UNIT V ECONOMIC ANALYSIS AND MODELS 9 

Economic analysis – Economic models - Time value of money - Utility rate structures – Cost of 

electricity – Loss evaluation, load management – Demand control techniques – Utility 
monitoring and control system – HVAC and energy management – Economic justification. 

 
TOTAL : 45 PERIODS 

OUTCOMES: 

Ability to understand the basics of Energy audit process. 

Ability to understand the basics of energy management by cogeneration 

Ability to acquire knowledge on Energy management in lighting systems 

Ability to impact concepts behind economic analysis and Load management. 

Ability to understand the importance of Energy management on various electrical 

equipment and metering. 
Ability to acquire knowledge on HVAC. 

 

TEXT BOOKS: 

1. Barney L. Capehart, Wayne C. Turner, and William J. Kennedy, Guide to Energy 

Management, Fifth Edition, The Fairmont Press, Inc., 2006 

2. Eastop T.D & Croft D.R, Energy Efficiency for Engineers and Technologists,.Logman 

Scientific & Technical, ISBN-0-582-03184 ,  1990. 
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REFERENCES 

1. Reay D.A, Industrial Energy Conservation, 1
st

edition, Pergamon Press, 1977. 

2. IEEE Recommended Practice for Energy Management in Industrial and Commercial 

Facilities, IEEE, 196. 

3. Amit K. Tyagi, Handbook on Energy Audits and Management, TERI, 2003. 

4. Electricity in buildings good practice guide, McGraw-Hill Education, 2016. 

5. National Productivity Council Guide Books 

 

 
 

17153E82B DATA STRUCTURES LT P C 

3 0 0 3 
OBJECTIVES: 

To understand the concepts of ADTs 

To Learn linear data structures – lists, stacks, and queues 

To understand sorting, searching and hashing algorithms 

To apply Tree and Graph structures 

UNIT I LINEAR DATA STRUCTURES – LIST 9 

Abstract Data Types (ADTs) – List ADT – array-based implementation – linked list implementation –– singly 

linked lists- circularly linked lists- doubly-linked lists – applications of lists –Polynomial Manipulation 

– All operations (Insertion, Deletion, Merge, Traversal). 

UNIT II LINEAR DATA STRUCTURES – STACKS, QUEUES 9 

Stack ADT – Operations - Applications - Evaluating arithmetic expressions- Conversion of Infix to postfix 

expression - Queue ADT – Operations - Circular Queue – Priority Queue - deQueue – applications of 
queues. 

UNIT III NON LINEAR DATA STRUCTURES – TREES 9 

Tree ADT – tree traversals - Binary Tree ADT – expression trees – applications of trees – binary search 
tree ADT –Threaded Binary Trees- AVL Trees – B-Tree - B+ Tree - Heap – Applications of heap. 

UNIT IV NON LINEAR DATA STRUCTURES - GRAPHS 9 

Definition – Representation of Graph – Types of graph - Breadth-first traversal - Depth-first traversal – 

Topological Sort – Bi-connectivity – Cut vertex – Euler circuits – Applications of graphs. 

UNIT V SEARCHING, SORTING AND HASHING TECHNIQUES 9 

Searching- Linear Search - Binary Search. Sorting - Bubble sort - Selection sort - Insertion sort - Shell sort – 

Radix sort. Hashing- Hash Functions – Separate Chaining – Open Addressing – Rehashing – Extendible 

Hashing. 
TOTAL: 45 PERIODS 

OUTCOMES: 

At the end of the course, the student should be able to: 

Implement abstract data types for linear data structures. 
Apply the different linear and non-linear data structures to problem solutions. 

Critically analyze the various sorting algorithms. 

TEXT BOOKS: 
1. Mark Allen Weiss, “Data Structures and Algorithm Analysis in C”, 2nd Edition, Pearson 

Education,1997. 

2. Reema Thareja, “Data Structures Using C”, Second Edition , Oxford University Press, 2011 
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REFERENCES: 
1. Thomas H. Cormen, Charles E. Leiserson, Ronald L.Rivest, Clifford Stein, “Introduction to 

Algorithms", Second Edition, Mcgraw Hill, 2002. 

2. Aho, Hopcroft and Ullman, “Data Structures and Algorithms”, Pearson Education,1983. 
3. Stephen G. Kochan, “Programming in C”, 3rd edition, Pearson Education. 

4. Ellis Horowitz, Sartaj Sahni, Susan Anderson-Freed, “Fundamentals of Data Structures in C”, Second 
Edition, University Press, 2008 

 

 
 

17153E82C HIGH VOLTAGE DIRECT CURRENT TRANSMISSION L T P C 
  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

 Planning of DC power transmission and comparison with AC power 

transmission. 

HVDC converters. 

HVDC system control. 

Harmonics and design of filters. 

Power flow in HVDC system under steady state. 

UNIT I INTRODUCTION 9 

DC Power transmission technology–Comparison of AC and DC transmission–Application of DC 
transmission–Description of DC transmission system–Planning for HVDC transmission– 
Modern trends in HVDC technology–DC breakers–Operating problems– HVDC transmission 

based on VSC –Types and applications of MTDC systems. 

UNIT II ANALYSIS OF HVDC CONVERTERS 9 

Line commutated converter -Analysis of Graetz circuit with and without overlap -Pulse 

number– Choice of converter configuration – Converter bridge characteristics– Analysis of a 12 

pulse converters– Analysis of VSC topologies and firing schemes. 

UNIT III CONVERTER AND HVDC SYSTEM CONTROL 9 

Principles of DC link control–Converter control characteristics–System control hierarchy– Firing 
angle control– Current and extinction angle control–Starting and stopping of DC link 

–Power control –Higher level controllers –Control of VSC based HVDC link. 

UNIT IV REACTIVE POWER AND HARMONICS CONTROL 9 

Reactive power requirements in steady state–Sources of reactive power–SVC and 

STATCOM– Generation of harmonics –Design of AC and DC filters– Active filters. 

UNIT V POWER FLOW ANALYSIS IN AC/DC SYSTEMS 9 

Per unit system for DC quantities–DC system model –Inclusion of constraints –Power flow analysis 

–case study 

TOTAL : 45 PERIODS 

OUTCOMES: 

Ability to understand the principles and types of HVDC system. 

Ability to analyze and understand the concepts of HVDC converters. 

Ability to acquire knowledge on DC link control. 

Ability to understand the concepts of reactive power management, harmonics and 
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power flow analysis. 

  Ability to get knowledge about Planning of DC power transmission and comparison with 

AC power transmission. 

  Ability to understand the importance of power flow in HVDC system under steady state. 
TEXT BOOKS: 

1. Padiyar,K.R.,“HVDC power transmission system”, New Age International(P)Ltd. 

NewDelhi, Second Edition,2010. 

2. Arrillaga,J.,“High Voltage Direct Current Transmission”, Peter Pregrinus, 
London,1983. 

 

 
REFERENCES 

1. Kundur P.,“ Power System Stability and Control”, McGraw-Hill,1993. 

2. Colin Adamson and Hingorani NG,“ High Voltage Direct Current Power 

Transmission”, Garraway Limited, London, 1960. 

3. Edward Wilson Kimbark,“ Direct Current Transmission”, Vol.I, Wiley inter science, New 

York, London, Sydney,1971. 
 

 

 

 

17153E82D MICROCONTROLLER BASED SYSTEM DESIGN L T P C 
  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

Architecture of PIC microcontroller 

Interrupts and timers 

Peripheral devices for data communication and transfer 

Functional blocks of ARM processor 

Architecture of ARM processors 

UNIT I INTRODUCTION TO PIC MICROCONTROLLER 9 

Introduction to PIC Microcontroller–PIC 16C6x and PIC16C7x Architecture–IC16cxx–- 

Pipelining - Program Memory considerations – Register File Structure - Instruction Set - 

Addressing modes – Simple Operations. 

UNIT II INTERRUPTS AND TIMER 9 

PIC micro controller Interrupts- External Interrupts-Interrupt Programming–Loop time 

subroutine Timers-Timer Programming– Front panel I/O-Soft Keys– State machines and key 

switches– Display of Constant and Variability strings. 

UNIT III PERIPHERALS AND INTERFACING 9 

I
2

C Bus for Peripherals Chip Access– Bus operation-Bus subroutines– Serial EEPROM— Analog 

to Digital Converter–UART-Baud rate selection–Data handling circuit–Initialization - 
LCD and keyboard Interfacing -ADC, DAC, and Sensor Interfacing. 

UNIT IV INTRODUCTION TO ARM PROCESSOR 9 

Architecture –ARM programmer’s model –ARM Development tools- Memory Hierarchy – ARM 

Assembly Language Programming–Simple Examples–Architectural Support for 
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Operating systems. 

UNIT V         ARM ORGANIZATION 9 

3- Stage Pipeline ARM Organization– 5-Stage Pipeline ARM Organization–ARM Instruction 

Execution- ARM Implementation– ARM Instruction Set– ARM coprocessor interface– 
Architectural support for High Level Languages – Embedded ARM Applications. 

TOTAL : 45 PERIODS 

OUTCOMES: 

• Ability to understand and apply computing platform and software for engineering 
problems. 

• Ability to understand the concepts of Architecture of PIC microcontroller 

• Ability to acquire knowledge on Interrupts and timers. 

• Ability to understand the importance of Peripheral devices for data communication. 

• Ability to understand the basics of sensor interfacing 

• Ability to acquire knowledge in Architecture of ARM processors 
TEXT BOOKS: 

1. Peatman,J.B., “Design with PIC Micro Controllers”PearsonEducation,3
rd

Edition, 

2004. 

2. Furber,S., “ARM System on Chip Architecture” Addison Wesley trade Computer 

Publication, 2000. 

REFERENCES 

1. Mazidi, M.A.,“PIC Microcontroller” Rollin Mckinlay, Danny causey ,Prentice Hall of 

India, 2007. 

 

 

 
17153E82E 

 
OBJECTIVES: To impart knowledge about the following topics: 

Smart Grid technologies, different smart meters and advanced metering infrastructure. 

The power quality management issues in Smart Grid. 

The high performance computing for Smart Grid applications 

 

UNIT I INTRODUCTION TO SMART GRID 9 

Evolution of Electric Grid, Concept, Definitions and Need for Smart Grid, Smart grid drivers, 

functions, opportunities, challenges and benefits, Difference between conventional & Smart Grid, 
National and International Initiatives in Smart Grid. 

 

UNIT II SMART GRID TECHNOLOGIES 9 

Technology Drivers, Smart energy resources, Smart substations, Substation Automation, Feeder 

Automation ,Transmission systems: EMS, FACTS and HVDC, Wide area monitoring, Protection and 

control, Distribution systems: DMS, Volt/VAR control, Fault Detection, Isolation and 
service restoration, Outage management, High-Efficiency Distribution 

Transformers, Phase Shifting Transformers, Plugin Hybrid Electric Vehicles(PHEV). 

SMART GRID L T P C 
 3 0 0 3 
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UNIT III SMART METERS AND ADVANCED METERING INFRASTRUCTURE 9 

IntroductiontoSmartMeters,AdvancedMeteringinfrastructure(AMI)driversandbenefits, AMI 

protocols, standards and initiatives, AMI needs in the smart grid, Phasor Measurement 

Unit(PMU), Intelligent Electronic Devices(IED)&their application for monitoring & protection. 

UNIT IV POWER QUALITY MANAGEMENT IN SMART GRID 9 

Power Quality & EMC in Smart Grid, Power Quality issues of Grid connected Renewable Energy 

Sources, Power Quality Conditioners for Smart Grid, W eb based Power   Quality monitoring, 

Power Quality Audit. 

UNIT V HIGH PERFORMANCE COMPUTING FOR SMART GRID 9 

APPLICATIONS 

Local Area Network(LAN),House Area Network(HAN), Wide Area Network(WAN), Broad band 

over Power line(BPL),IP based Protocols, Basics of Web Service and CLOUD Computing to 

make Smart Grids smarter, Cyber Security for Smart Grid. 

TOTAL : 45 PERIODS 

OUTCOMES: 

Learners will develop more understanding on the concepts of Smart Grid and its present 

developments. 

Learners will study about different Smart Grid technologies. 

Learners will acquire knowledge about different smart meters and advanced 

metering infrastructure. 

Learners will have knowledge on power quality management in Smart Grids 

Learners will develop more understanding on LAN, WAN and Cloud Computing for 

Smart Grid applications. 

 
TEXT BOOKS: 

1. Stuart Borlase “Smart Grid: Infrastructure, Technology and Solutions”,CRCPress2012. 

2. JanakaEkanayake,NickJenkins,KithsiriLiyanage,JianzhongWu,AkihikoYokoyama, 

“Smart Grid: TechnologyandApplications”,Wiley2012. 
REFERENCES 

  VehbiC. Güngör ,Dilan Sahin, Taskin Kocak, Salih Ergüt, Concettina Buccella, Carlo Cecati, 
and Gerhard P. Hancke, “Smart Grid Technologies: Communication Technologies and 
Standards” IEEE Transactions On Industrial Informatics, Vol.7,No.4, November2011. 

  Xi Fang, Satyajayant Misra, Guoliang Xue, and Dejun Yang“SmartGrid –The New and 
Improved Power Grid: A Survey” ,IEEE Transaction on Smart Grids,vol.14,2012. 

  James Momohe  “Smart Grid: Fundamentals of Design and  Analysis,”, Wiley-IEEE Press , 
2012. 

 

 
17153E82F BIOMEDICAL INSTRUMENTATION L T P C 

3 0 0 3 
OBJECTIVES: 

To Introduce Fundamentals of Biomedical Engineering 

To study the communication mechanics in a biomedical system with few 

examples 

To study measurement of certain important electrical and non-electrical 

parameters 
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To understand the basic principles in imaging techniques 

To have a basic knowledge in life assisting and therapeutic devices 

UNIT I FUNDAMENTALS OF BIOMEDICAL ENGINEERING 9 

Cell and its structure – Resting and Action Potential – Nervous system and its fundamentals - Basic 

components of a biomedical system- Cardiovascular systems- Respiratory systems -Kidney and blood flow 
- Biomechanics of bone - Biomechanics of soft tissues -Physiological signals and transducers - 
Transducers – selection criteria   –   Piezo   electric,   ultrasonic   transducers   - Temperature 
measurements - Fibre optic temperature sensors 

UNIT II NON ELECTRICAL PARAMETERS MEASUREMENT AND DIAGNOSTIC 9 

PROCEDURES 

Measurement of blood pressure - Cardiac output - Heart rate - Heart sound - Pulmonary function 
measurements – spirometer – Photo Plethysmography, Body Plethysmography – Blood Gas analysers, 
pH of blood –measurement of blood pCO2, pO2, finger-tip oxymeter - ESR, GSR measurements. 

UNIT III ELECTRICAL PARAMETERS ACQUISITION AND ANALYSIS 9 
Electrodes – Limb electrodes –floating electrodes – pregelled disposability electrodes - Micro, needle 
and surface electrodes – Amplifiers, Preamplifiers, differential amplifiers, chopper amplifiers – 

Isolation amplifier - ECG – EEG – EMG – ERG – Lead systems and recording methods – Typical 
waveforms - Electrical safety in medical environment, shock hazards – leakage current-Instruments for 
checking safety parameters of biomedical equipment. 

UNIT IV IMAGING MODALITIES AND ANALYSIS 9 

Radio graphic and fluoroscopic techniques – Computer tomography – MRI – Ultrasonography – 
Endoscopy – Thermography –Different types of biotelemetry systems - Retinal Imaging - Imaging 

application in Biometric systems. 

UNIT V LIFE ASSISTING, THERAPEUTIC AND ROBOTIC DEVICES 9 

Pacemakers – Defibrillators – Ventilators – Nerve and muscle stimulators – Diathermy – Heart – Lung 

machine – Audio meters – Dialysers – Lithotripsy - ICCU patient monitoring system - Nano Robots - 
Robotic surgery –Orthopedic prostheses fixation. 

TOTAL : 45 PERIODS 

OUTCOMES: At the end of the course students will have the 

Ability to understand the philosophy of the heart, lung, blood circulation and 

respiration system. 

Ability to provide latest ideas on devices of non‐electrical devices. 

Ability to gain knowledge on various sensing and measurement devices of electrical origin. 

Ability to understand the analysis systems of various organ types. 

Ability to bring out the important and modern methods of imaging techniques and their 

analysis. 

Ability to explain the medical assistance/techniques, robotic and therapeutic equipments. 
 

TEXT BOOKS: 

1. Leslie Cromwell, “Biomedical Instrumentation and Measurement”, Prentice Hall of India, New 
Delhi, 2007. 

nd
 

2. Khandpur R.S, Handbook of Biomedical Instrumentation, Tata McGraw-Hill, New Delhi,2 

edition, 2003 
3. Joseph J Carr and John M.Brown, Introduction to Biomedical Equipment Technology, John 
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Wiley and sons, New York, 4
th 

edition, 2012 

REFERENCES 

1. John G. Webster, Medical Instrumentation Application and Design, John Wiley and sons, New 

York, 1998. 

2. Duane Knudson, Fundamentals of Biomechanics, Springer, 2nd Edition, 2007. 
3. Suh, Sang, Gurupur, Varadraj P., Tanik, Murat M., Health Care Systems, Technology and 

Techniques, Springer, 1st Edition, 2011. 

4. Ed. Joseph D. Bronzino, The Biomedical Engineering Hand Book, Third Edition, Boca 

Raton, CRC Press LLC, 2006. 

5. M.Arumugam, ‘Bio-Medical Instrumentation’, Anuradha Agencies, 2003. 

 

 
17153E82G FUNDAMENTALS OF NANOSCIENCE L T P C 

3 0 0 3 
OBJECTIVES: 

To learn about basis of nanomaterial science, preparation method, types and application 

UNIT I INTRODUCTION 8 
Nanoscale Science and Technology- Implications for Physics, Chemistry, Biology and Engineering- 

Classifications of nanostructured materials- nano particles- quantum dots, nanowires-ultra-thinfilms- 

multilayered materials. Length Scales involved and effect on properties: Mechanical, Electronic, 

Optical, Magnetic and Thermal properties. Introduction to properties and motivation for study 
(qualitative only). 

Colloidal routes,   Self-assembly,   Vapour   phase   deposition,   MOCVD,   Sputtering,   Evaporation, 

Molecular Beam Epitaxy, Atomic Layer Epitaxy, MOMBE. 

UNIT III NANOMATERIALS 12 
Nanoforms of Carbon - Buckminster fullerene- graphene and carbon nanotube, Single wall carbon 

Nanotubes (SWCNT) and Multi wall carbon nanotubes (MWCNT)- methods of synthesis(arc-growth, laser 

ablation, CVD routes, Plasma CVD), structure-property Relationships applications- Nanometal oxides-ZnO, 

TiO2,MgO, ZrO2, NiO, nanoalumina,  CaO, AgTiO2, Ferrites,  Nanoclays- 
functionalization and applications-Quantum wires, Quantum  dots-preparation, properties and 

applications. 

UNIT IV CHARACTERIZATION TECHNIQUES 9 

X- ray diffraction technique, Scanning Electron Microscopy - environmental techniques, Transmission Electron 

Microscopy including high-resolution imaging, Surface Analysis techniques- AFM, SPM, STM, SNOM, 
ESCA, SIMS-Nanoindentation. 

UNIT V APPLICATIONS 7 

NanoInfoTech: Information storage- nanocomputer, molecular switch, super chip, nanocrystal, 

Nanobiotechlogy: nanoprobes in medical diagnostics and biotechnology, Nano medicines, Targetted drug 

delivery, Bioimaging - Micro Electro Mechanical Systems (MEMS), Nano Electro Mechanical Systems 
(NEMS)- Nanosensors, nano crystalline silver for bacterial inhibition, Nanoparticles   for sunbarrier 

products - In Photostat, printing, solar cell, battery. 

TOTAL : 45 PERIODS 

UNIT II GENERAL METHODS OF PREPARATION   9 

Bottom-up Synthesis-Top-down Approach: Co-Precipitation, Ultrasonication, Mechanical Milling, 
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OUTCOMES: 

Will familiarize about the science of nanomaterials 

Will demonstrate the preparation of nanomaterials 

Will develop knowledge in characteristic nanomaterial 

TEXT BOOKS : 

1. A.S. Edelstein and R.C. Cammearata, eds., “Nanomaterials: Synthesis, Properties and 
Applications”, Institute of Physics Publishing, Bristol and Philadelphia, 1996. 

2. N John Dinardo, “Nanoscale Charecterisation of surfaces & Interfaces”, 2nd edition, 
Weinheim Cambridge, Wiley-VCH, 2000. 

 

REFERENCES: 

1. G Timp, “Nanotechnology”, AIP press/Springer, 1999. 

2. Akhlesh Lakhtakia,“The Hand Book of Nano Technology, Nanometer Structure, 

Theory, Modeling and Simulations”. Prentice-Hall of India (P) Ltd, New Delhi, 2007. 
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SKILLL [Type here] [Type here] 

PROGRAMME EDUCATIONAL OBJECTIVES: 

PEO1: To enable graduates to pursue research, or have a successful career in academia or 
industries associated with Electronics and Communication Engineering, or as 
entrepreneurs. 

PEO2: To provide students with strong foundational concepts and also advanced techniques and 
tools in order to enable them to build solutions or systems of varying complexity. 

PEO3: To prepare students to critically analyze existing literature in an area of specialization and 
ethically develop innovative and research oriented methodologies to solve the problems 
identified. 

 

PROGRAMME OUTCOMES: 

Engineering Graduates will be able to: 

A. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 
fundamentals, and an engineering specialization to the solution of complex engineering 

problems. 

B.  Problem analysis: Identify, formulate, review research literature, and analyze complex 
engineering problems reaching substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences. 

C.  Design/development of solutions: Design solutions for complex engineering problems 

and design system components or processes that meet the specified needs with 
appropriate consideration for the public health and safety, and the cultural, societal, and 

environmental considerations. 

 
D. Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of data, 
and synthesis of the information to provide valid conclusions. 

E. Modern tool usage: Create, select, and apply appropriate techniques, resources, and 
modern engineering and IT tools including prediction and modeling to complex 
engineering activities with an understanding of the limitations. 

F.  The engineer and society: Apply reasoning informed by the contextual knowledge to 

assess societal, health, safety, legal and cultural issues and the consequent responsibilities 
relevant to the professional engineering practice. 

G. Environment and sustainability: Understand the impact of the professional engineering 

solutions in societal and environmental contexts, and demonstrate the knowledge of, and 

need for sustainable development. 

H. Ethics: Apply ethical principles and commit to professional ethics and responsibilities 
and norms of the engineering practice. 

I. Individual and team work: Function effectively as an individual, and as a member or 

leader in diverse teams, and in multidisciplinary settings. 
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J. Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend and 

write effective reports and design documentation, make effective presentations, and give 

and receive clear instructions. 

K. Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one‘s own work, as a member 
and leader in a team, to manage projects and in multidisciplinary environments. 

L.  Life-long learning: Recognize the need for, and have the preparation and ability to 

engage in independent and life-long learning in the broadest context of technological 

change. 

 

 

MAPPING OF PROGRAMME EDUCATIONAL OBJECTIVES WITH 

PROGRAMME OUTCOMES 

 

PROGRAMME 

EDUCATIONAL 

OBJECTIVES 

PROGRAMM OUTCOMES 

A B C D E F G H I J K L M 

1 3 3 2 3 2 1 1 2 1 1 3 1 3 

2 3 3 3 3 3 1 1 1 1 1 1 2 2 

3 3 3 3 3 3 2 2 3 1 2 2 2 2 

 

1-Reasonable: 2- Significant: 3- Strong 
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COURSE 

STRUCTURE 

 

B.TECH-EEE 

R 2019 
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SEMESTER I 

5 

 

 

 

 

 

S.No Course 

Code 

Course Title L T P C 

1 19147S11 Communicative English 4 0 0 4 

2 19148S12 Engineering Mathematics - I 4 0 0 4 

3 19149S13 Engineering Physics 3 0 0 3 

4 19149S14 Engineering Chemistry 3 0 0 3 

5 19154S15 Engineering Graphics 2 0 4 4 

6 19150S16 Problem Solving and Python programming 3 0 0 3 

PRACTICAL 

7 19150L17 Problem Solving and Python 

Programming Laboratory 

0 0 4 2 

8 19149L18 Physics and Chemistry Laboratory 0 0 4 2 

9 191VEA19 Value Education - 

 TOTAL CREDITS 25 

SEMESTER – II 
 

S.No Course Code Course Name L T P C 

1 19147S21 Technical English 4 0 0 4 

2 19148S22A Engineering Mathematics - II 4 0 0 4 

3 19149S23B Physics for Electronics Engineering 3 0 0 3 

4 19149S24A Environmental Science and Engineering 3 0 0 3 

5 19153S25C Circuit Theory** 2 2 0 3 

6 19154S26C Basic Civil and Mechanical Engineering 4 0 0 2 

PRACTICAL 

7 19154L27 Engineering Practices Laboratory 0 0 4 2 

8 19153L28C Electric Circuits Laboratory 0 0 4 2 

9 191ICA29 Fundamentals of Indian Constitution and Economy - 

 TOTAL CREDITS 25 
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SEMESTER III 

6 

 

 

 

S.No Course Code Course Name L T P C 

1 
19149S31C 

Transforms and Partial Differential 

Equations 

 

3 

 

1 

 

0 

 

4 

2 19153C32 Digital Logic Circuits 3 1 0 4 

3 19153C33 Electromagnetic Theory 
2 2 0 4 

4 19153C34 Electrical Machines - I** 2 2 0 4 

5 19153C35 Electron Devices and Circuits 
3 0 0 4 

6 19153C36 Power Plant Engineering 
3 0 0 4 

PRACTICAL 

7 19153L37 Electronics Laboratory 0 0 3 2 

8 19153L38 Electrical Machines Laboratory - I## 0 0 3 2 

TOTAL CREDITS 28 

SEMESTER IV 
 

 

S.No Course Code Course Name L T P C 

1 19149C41C Numerical Methods 3 1 0 4 

2 19153C42 Electrical Machines - II** 2 2 0 4 

3 19153C43 Transmission and Distribution 
3 1 0 4 

4 19153C44 Measurements and Instrumentation 
3 1 0 4 

5 19153C45 Linear Integrated Circuits and 
Applications 

3 1 0 4 

6 19153C46 Control Systems 2 2 0 4 

PRACTICAL 

7 19153L47 Electrical Machines Laboratory - II## 0 0 4 2 

8 19153L48 Linear and Digital Integrated Circuits 
Laboratory 

0 0 4 2 

9 19153L49 Technical Seminar 0 0 2 1 

10 19153CRS Research Led Seminar 1 0 0 1 

TOTAL CREDITS 30 
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SEMESTER – V 

7 

 

 

 

S.No Course Code Course Name L T P C 

1 19153C51 Power System Analysis** 3 1 0 4 

2 19153C52 Microprocessors and Microcontrollers 4 0 0 4 

3 19153C53 Power Electronics** 4 0 0 4 

4 19153FE54_ Free Elective - I* 3 0 0 3 

5 19153C55 Digital Signal Processing 2 2 0 4 

6 19153C56 Object Oriented Programming 3 1 0 4 

PRACTICAL 

7 19153L57 Control and Instrumentation Laboratory## 0 0 3 2 

8 19153L58 Object Oriented Programming Laboratory 0 0 3 2 

9 19153L59 Professional Communication 0 0 2 1 

RESEARCH SKILL DEVELOPMENT (RSD) COURSE 

10 19153CRM Research Methodology 3 0 0 3 

TOTAL CREDITS 31 

SEMESTER – VI 
 

S.No Course Code Course Name L T P C 

1 19153C61 Solid State Drives** 4 0 0 4 

2 19153C62 Protection and Switchgear 4 0 0 4 

3 19153C63 Embedded Systems 4 0 0 4 

4 19153E64_ Elective - I 3 0 0 3 

5 19153E65  Elective - II 3 0 0 3 

PRACTICAL 

6 19153L66 Power Electronics and Drives Laboratory## 0 0 3 2 

7 
19153L67 

Microprocessors and Microcontrollers 

Laboratory 
0 0 3 2 

8 19153MP68 Mini Project 0 0 4 2 

RESEARCH SKILL DEVELOPMENT (RSD) COURSE 

9 19153CBR Participation in Bounded Research 0 0 3 2 

TOTAL CREDITS 26 
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SEMESTER – VII 

8 

 

 

 

S.No Course Code Course Name L T P C 

1 19153C71 High Voltage Engineering 
4 0 0 4 

2 19153C72 Power System Operation and Control 
4 0 0 4 

3 19153C73 Renewable Energy Systems** 
4 0 0 4 

4 19153FE74_ Free Elective -II 3 0 0 3 

5 19153E75_ Elective - III 3 0 0 3 

6 19153E76_ Elective - IV 3 0 0 3 

PRACTICAL 

7 19153L77 Power System Simulation Laboratory## 0 0 3 2 

8 19153L78 Renewable Energy Systems Laboratory 0 0 3 2 

RESEARCH SKILL DEVELOPMENT (RSD) COURSE 

9 19153CSR 
Participation in Scaffolded Research 

(Design / Socio Technical Project) 
0 0 5 5 

TOTAL CREDITS 30 

 

SEMESTER – VIII 
 

S.No Course Code Course Name L T P C 

1. 19153E81_ Elective - V 3 0 0 3 

2. 19153E82_ Elective - VI 3 0 0 3 

PRACTICAL 

3. 19153P81 Project Work - - - 15 

4. 19153PEE Programme Exit Examination 2 

TOTAL CREDITS 23 

TOTAL NO.OF CREDITS =226 

 
** Experiential based learning courses (Theory) 
## - Highly Significant Laboratory Courses (Practical) 
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LIST OF ELECTIVES 

9 

 

 

 

ELECTIVE –I (VI SEMESTER) 
 

S.No Course Code Course Name L T P C 

1. 19153E64A Design of Electrical Apparatus 3 0 0 3 

2. 19153E64B Power Systems Stability 3 0 0 3 

3. 19153E64C Modern Power Converters 3 0 0 3 

4. 19153E64D Intellectual Property Rights 3 0 0 3 

 

 

ELECTIVE – II (VI SEMESTER) 
 

S.No Course Code Course Name L T P C 

1. 19153E65A Principles of Robotics 3 0 0 3 

2. 19153E65B Special Electrical Machines 3 0 0 3 

3. 19153E65C Power Quality 3 0 0 3 

4. 19153E65D EHVAC Transmission 3 0 0 3 

 

 

ELECTIVE – III (VII SEMESTER) 
 

S.No Course Code Course Name L T P C 

1 19153E75A Disaster Management 3 0 0 3 

2 19153E75B Human Rights 3 0 0 3 

3 19153E75C Operations Research 3 0 0 3 

4 19153E75D Probability and Statistics 3 0 0 3 
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10 

 

 

 

ELECTIVE – IV (VII SEMESTER) 
 

S.No Course Code Course Name L T P C 

1. 19153E76A System Identification and Adaptive Control 3 0 0 3 

2. 19153E76B Control of Electrical Drives 3 0 0 3 

3. 19153E76C Power Systems Transients 3 0 0 3 

4. 19153E76D Total Quality Management 3 0 0 3 

 

 

 

ELECTIVE – V (VIII SEMESTER) 
 

S.No Course Code Course Name L T P C 

1. 19153E81A Flexible AC Transmission Systems 3 0 0 3 

2. 19153E81B Soft Computing Techniques 3 0 0 3 

3. 19153E81C SMPS and UPS 3 0 0 3 

4. 19153E81D Electric Energy Generation, Utilization and 
Conservation 

3 0 0 3 

 

 

 

 

ELECTIVE – VI (VIII SEMESTER) 
 

S.No Course Code Course Name L T P C 

1. 19153E82A Energy Management and Auditing 3 0 0 3 

2. 19153E82B High Voltage Direct Current Transmission 3 0 0 3 

3. 19153E82C Smart Grid 3 0 0 3 

4. 19153E82D Biomedical Instrumentation 3 0 0 3 
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11 

 

 

FREE ELECTIVE (V SEM) 
 

S.No Course Code Course Name L T P C 

1 19150FE54A Database Management System 3 0 0 3 

2 19152FE54A Basics of Biomedical Instrumentation 3 0 0 3 

3 19154FE54A Renewable Energy Sources 3 0 0 3 

4 19155FE54A Air Pollution and Control Engineering 3 0 0 3 

5 19150FE54B Cloud computing 3 0 0 3 

6 19152FE54B Sensors and Transducers 3 0 0 3 

7 19154FE54B Automatic System 3 0 0 3 

8 19155FE54B Geographic Information System 3 0 0 3 

 

FREE ELECTIVE (VII SEM) 
 

S.No Course Code Course Name L T P C 

1 19150FE74A Introduction to C Programming 3 0 0 3 

2 19152FE74A Robotics 3 0 0 3 

3 19154FE74A Industrial safety 3 0 0 3 

4 19155FE74A Green Building Design 3 0 0 3 

5 19150FE74B Datastructures and Algorithms 3 0 0 3 

6 19152FE74B Electronic Devices 3 0 0 3 

7 19154FE74B Testing of Materials 3 0 0 3 

8 19155FE74B Waste water Treatment 3 0 0 3 
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CREDITS DISTRIBUTION 

CGPA CREDITS 

COURSE STRUCTURE AND CREDITS DISTRIBUTION 

 

 

 

Sem. 

Core Courses 
Elective 
Courses Foundation 

Courses 
 

CGPA 

Credits 

Non- CGPA 

Credits 
 

Total 

Credits 
Theory 

Courses 

Practical 

Courses 

Courses on 

*RSD 
Dept. Elective Free Elective 

Nos. Credits Nos. Credits Nos. Credits Nos. Credits Nos. Credits Nos. Credits Nos. Credits 

I 02 08 02 04 - - - - - - 04 16 28 01 01 29 

II 03 12 02 04 - - - - - - 03 12 28 01 01 29 

III 05 20 02 04 - - - - - - 01 04 28 - - 28 

IV 05 20 02 04 01 01 - - - - 01 04 30 01 01 30 

V 05 20 02 04 01 03 - - 01 03 - - 31 01 01 31 

VI 03 12 03 06 01 02 02 06 - - - - 26 - - 26 

VII 03 12 02 04 01 05 02 06 01 03 - - 30 - - 30 

VIII - - 01 15 - - 02 06 - - - - 21 01 02 23 

TOTAL CREDITS 222  04 226 

 
*RSD-Research Skill Development 
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19147S11 
COMMUNICATIVE ENGLISH 

OBJECTIVES: 

  To develop the basic reading and writing skills of first year engineering and technology students. 

 To help learners develop their listening skills, which will, enable them listen to lectures and 
comprehend them by asking questions; seeking clarifications. 

 To help learners develop their speaking skills and speak fluently in real contexts. 

 To help learners develop vocabulary of a general kind by developing their reading skills 

UNIT I SHARING INFORMATION RELATED TO ONESELF/FAMILY& FRIENDS 12 

Reading- short  comprehension passages,  practice in skimming-scanning and  predicting- Writing- 
completing  sentences-- developing  hints. Listening-  short   texts-  short formal and  informal 
conversations.   Speaking-introducing  oneself - exchanging   personal   information-  Language 

development- Wh- Questions- asking  and  answering-yes or  no questions-  parts   of  speech. 
Vocabulary development-- prefixes- suffixes- articles.- count/ uncount nouns. 

UNIT II GENERAL READING AND FREE WRITING 12 

Reading - comprehension-pre-reading-post reading- comprehension questions (multiple choice questions 

and /or short questions/ open-ended questions)-inductive reading- short narratives and descriptions from 

newspapers including dialogues and conversations (also used as short Listening texts)- register- Writing – 

paragraph writing- topic sentence- main ideas- free writing, short narrative descriptions using some suggested 

vocabulary and structures –Listening- telephonic conversations. Speaking – sharing information of a personal 

kind—greeting – taking leave- Language development 

– prepositions, conjunctions Vocabulary development- guessing meanings of words in context. 

UNIT III GRAMMAR AND LANGUAGE DEVELOPMENT 12 

Reading- short texts and longer passages (close reading) Writing- understanding text structure- use of 

reference words and discourse markers-coherence-jumbled sentences Listening – listening to longer texts 

and filling up the table- product description- narratives from different sources. Speaking- asking about 

routine actions and expressing opinions. Language development- degrees of comparison- pronouns- 

direct vs indirect questions- Vocabulary development – single word substitutes- adverbs. 

UNIT IV READING AND LANGUAGE DEVELOPMENT 12 

Reading- comprehension-reading longer texts- reading different types of texts- magazines Writing- letter 

writing, informal or personal letters-e-mails-conventions of personal email- Listening- listening 

to dialogues or conversations and completing exercises based on them. Speaking- speaking about 

oneself- speaking about one’s friend- Language development- Tenses- simple present-simple past- present 
continuous and past continuous- Vocabulary development- synonyms-antonyms- phrasal verbs 

UNIT V EXTENDED WRITING 12 

Reading- longer texts- close reading –Writing- brainstorming -writing short essays – developing an outline- 

identifying main and subordinate ideas- dialogue writing-Listening – listening to talks- conversations- 

Speaking – participating in conversations- short group conversations-Language development-modal 

verbs- present/ past perfect tense - Vocabulary development-collocations- fixed and semi-fixed expressions 

L T P C 

4 1 0 4 
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REFERENCES 

1 Bailey, Stephen. Academic Writing: A practical guide for students. New York: 

Rutledge,2011. 
2 Comfort, Jeremy, et al. Speaking Effectively : Developing Speaking Skillsfor 

BusinessEnglish. Cambridge University Press, Cambridge: Reprint 2011 

3 Dutt P. Kiranmai and RajeevanGeeta. Basic Communication Skills, Foundation Books: 

2013 

4 Means,L. Thomas and Elaine Langlois. English & Communication For Colleges. 

CengageLearning ,USA: 2007 

5 Redston, Chris &Gillies Cunningham Face2Face (Pre-intermediate Student’s Book& 

Workbook) Cambridge University Press, New Delhi: 2005 

. 
 

 

19148S12 ENGINEERING MATHEMATICS - I 

 

 

OBJECTIVES : 

L T P C 

4 1 0 4 

 
 The goal of this course is to achieve conceptual understanding and to retain the best traditions of traditional 

calculus. The syllabus is designed to provide the basic tools of calculus mainly for the purpose of 
modelling the engineering problems mathematically and obtaining solutions. This is a foundation course 
which mainly deals with topics such as single variable and multivariable calculus and plays an 

important role in the understanding of science, engineering, economics and computer science, among other 
disciplines. 

UNIT I DIFFERENTIAL CALCULUS 12 

Representation of functions - Limit of a function - Continuity - Derivatives - Differentiation rules - 
Maxima and Minima of functions of one variable. 

UNIT II FUNCTIONS OF SEVERAL VARIABLES 12 

Partial differentiation – Homogeneous functions and Euler’s theorem – Total derivative – Change of variables 

– Jacobians – Partial differentiation of implicit functions – Taylor’s series for functions of two variables – 

Maxima and minima of functions of two variables – Lagrange’s method of undetermined multipliers. 

UNIT III  INTEGRAL CALCULUS 12 

Definite and Indefinite integrals - Substitution rule - Techniques of Integration - Integration by parts, 

Trigonometric integrals, Trigonometric substitutions, Integration of rational functions by partial fraction, 

Integration of irrational functions - Improper integrals. 

UNIT IV MULTIPLE INTEGRALS 12 
Double integrals – Change of order of integration – Double integrals in polar coordinates – Area enclosed 
by plane curves – Triple integrals – Volume of solids – Change of variables in double and triple integrals. 

UNIT V DIFFERENTIAL EQUATIONS 12 

Higher order linear differential equations with constant coefficients - Method of variation of parameters 

– Homogenous equation of Euler’s and Legendre’s type – System of simultaneous linear differential equations 

with constant coefficients - Method of undetermined coefficients. 

TOTAL : 60 PERIODS 
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OUTCOMES : 

After completing this course, students should demonstrate competency in the following skills: 

 

 Use both the limit definition and rules of differentiation to differentiate functions. 

 Apply differentiation to solve maxima and minima problems. 

  Evaluate integrals both by using Riemann sums and by using the Fundamental Theorem of 

Calculus. 

  Apply integration to compute multiple integrals, area, volume, integrals in polar coordinates, in 

addition to change of order and change of variables. 

 

  Evaluate integrals using techniques of integration, such as substitution, partial fractions and 

integration by parts. 

  Determine convergence/divergence of improper integrals and evaluate convergent improper 
integrals. 

 Apply various techniques in solving differential equations. 

 

TEXT BOOKS : 

1. Grewal B.S., “Higher Engineering Mathematics”, Khanna Publishers, New Delhi, 43
rd 

Edition, 

2014. 
th

 
2. James Stewart, "Calculus: Early Transcendentals", Cengage Learning, 7 Edition, New Delhi, 

2015. [For Units I & III - Sections 1.1, 2.2, 2.3, 2.5, 2.7(Tangents problems only), 2.8, 3.1 to 3.6, 
3.11, 4.1, 4.3, 5.1(Area problems only), 5.2, 5.3, 5.4 (excluding net change theorem), 5.5, 7.1 - 
7.4 and 7.8]. 

 

REFERENCES : 

1. Anton, H, Bivens, I and Davis, S, "Calculus", Wiley, 10
th 

Edition, 2016. 

2. Jain R.K. and Iyengar S.R.K., “Advanced Engineering Mathematics”, Narosa Publications, New 

Delhi, 3
rd 

Edition, 2007. 
3. Narayanan, S. and Manicavachagom Pillai, T. K., “Calculus" Volume I and II, 

S. Viswanathan Publishers Pvt. Ltd., Chennai, 2007. 
4. Srimantha Pal and Bhunia, S.C, "Engineering Mathematics" Oxford University Press, 2015. 

5. Weir, M.D and Joel Hass, "Thomas Calculus", 12
th 

Edition, Pearson India, 2016. 
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19149S13 ENGINEERING PHYSICS 

 

OBJECTIVES 

: 

 To enhance the fundamental knowledge in Physics and its applications relevant to various streams 

of Engineering and Technology. 

UNIT I PROPERTIES OF MATTER 9 

Elasticity – Stress-strain diagram and its uses - factors affecting elastic modulus and tensile strength 

– torsional stress and deformations – twisting couple - torsion pendulum: theory and experiment - bending 

of beams - bending moment – cantilever: theory and experiment – uniform and non-uniform bending: theory 

and experiment - I-shaped girders - stress due to bending in beams. 

UNIT II WAVES AND FIBER OPTICS 9 

Oscillatory motion – forced and damped oscillations: differential equation and its solution – plane 

progressive waves – wave equation. Lasers : population of energy levels, Einstein’s A and B 

coefficients derivation – resonant cavity, optical amplification (qualitative) – Semiconductor lasers: 

homojunction and heterojunction – Fiber optics: principle, numerical aperture and acceptance angle -types of 

optical fibres (material, refractive index, mode) – losses associated with optical fibers - fibre optic sensors: 

pressure and displacement. 

UNIT III THERMAL PHYSICS 9 

Transfer of heat energy – thermal expansion of solids and liquids – expansion joints - bimetallic strips 

- thermal conduction, convection and radiation – heat conductions in solids – thermal conductivity - Forbe’s 

and Lee’s disc method: theory and experiment - conduction through compound media (series 

and parallel) – thermal insulation – applications: heat exchangers, refrigerators, ovens and solar 

water heaters. 

UNIT IV QUANTUM PHYSICS 9 

Black  body radiation  – Planck’s  theory (derivation)  –  Compton effect: theory and  experimental 
verification – wave particle duality – electron diffraction – concept of wave function and its physical 
significance – Schrödinger’s wave equation – time independent and time dependent equations – particle in 

a one-dimensional rigid box – tunnelling (qualitative) - scanning tunnelling microscope. 

UNIT V CRYSTAL PHYSICS 9 

Single crystalline, polycrystalline and amorphous materials – single crystals: unit cell, crystal systems, Bravais 

lattices, directions and planes in a crystal, Miller indices – inter-planar distances - 

coordination number and packing factor for SC, BCC, FCC, HCP and diamond structures - crystal 

imperfections: point defects, line defects – Burger vectors, stacking faults – role of imperfections in plastic 

deformation - growth of single crystals: solution and melt growth techniques. 

 

TOTAL : 45 PERIODS 

OUTCOMES: 

Upon completion of this course, 
the students will gain knowledge on the basics of properties of matter and its applications, 

  the students will acquire knowledge on the concepts of waves and optical devices and their 

applications in fibre optics, 

 the students will have adequate knowledge on the concepts of thermal properties of materials and their 

applications in expansion joints and heat exchangers, 

 the students will get knowledge on advanced physics concepts of quantum theory and its 
applications in tunneling microscopes, and 

 the students will understand the basics of crystals, their structures and different crystal growth 

techniques. 

L T P C 

4 1 0 4 
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TEXT BOOKS: 

1. Bhattacharya, D.K. & Poonam, T. “Engineering Physics”. Oxford University Press, 2015. 

2. Gaur, R.K. & Gupta, S.L. “Engineering Physics”. Dhanpat Rai Publishers, 2012. 

3. Pandey, B.K. & Chaturvedi, S. “Engineering Physics”. Cengage Learning India, 2012. 

 

REFERENCES: 

1. Halliday, D., Resnick, R. & Walker, J. “Principles of Physics”. Wiley, 2015. 

2. Serway, R.A. & Jewett, J.W. “Physics for Scientists and Engineers”. Cengage Learning, 

2010. 

3. Tipler, P.A. & Mosca, G. “Physics for Scientists and Engineers with Modern Physics’. 

W.H.Freeman, 2007. 
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19149S14 ENGINEERING CHEMISTRY L  T P C 

4 1 0 4 
OBJECTIVES: 

 To make the students conversant with boiler feed water requirements, related problems and water treatment 

techniques. 

 To develop an understanding of the basic concepts of phase rule and its applications to single and two 
component systems and appreciate the purpose and significance of alloys. 

 Preparation, properties and applications of engineering materials. 

 Types of fuels, calorific value calculations, manufacture of solid, liquid and gaseous fuels. 

 Principles and generation of energy in batteries, nuclear reactors, solar cells, wind mills and fuel cells. 

UNIT I WATER AND ITS TREATMENT 9 

Hardness of water – types – expression of hardness – units – estimation of hardness of water by EDTA – 

numerical problems – boiler troubles (scale and sludge) – treatment of boiler feed water – Internal treatment 
(phosphate, colloidal, sodium aluminate and calgon conditioning) external treatment 

– Ion exchange process, zeolite process – desalination of brackish water - Reverse Osmosis. 

UNIT II SURFACE CHEMISTRY AND CATALYSIS 9 

Adsorption: Types of adsorption – adsorption of gases on solids – adsorption of solute from solutions 
– adsorption isotherms – Freundlich’s adsorption isotherm – Langmuir’s adsorption isotherm – contact theory – 

kinetics of surface reactions, unimolecular reactions, Langmuir - applications of adsorption on pollution 

abatement. 

Catalysis: Catalyst – types of catalysis – criteria – autocatalysis – catalytic poisoning and catalytic promoters - 
acid base catalysis – applications (catalytic convertor) – enzyme catalysis– Michaelis – 

Menten equation. 

UNIT III ALLOYS AND PHASE RULE 9 

Alloys: Introduction- Definition- properties of alloys- significance of alloying, functions and effect of alloying 

elements- Nichrome and stainless steel (18/8) – heat treatment of steel. Phase rule: Introduction, 
definition of terms with examples, one component system -water system - reduced phase rule - thermal 
analysis and cooling curves - two component systems - lead-silver system - Pattinson process. 

UNIT IV FUELS AND COMBUSTION 9 
Fuels: Introduction - classification of fuels - coal - analysis of coal (proximate and ultimate) - 
carbonization - manufacture of metallurgical coke (Otto Hoffmann method) - petroleum - manufacture of 
synthetic petrol (Bergius process) - knocking - octane number - diesel oil - cetane number - natural gas - 
compressed natural gas (CNG) - liquefied petroleum gases (LPG) - power alcohol and biodiesel. Combustion of 
fuels: Introduction - calorific value - higher and lower calorific values- theoretical calculation of calorific 
value - ignition temperature - spontaneous ignition temperature - explosive range - flue gas analysis (ORSAT 
Method). 

UNIT V ENERGY SOURCES AND STORAGE DEVICES 9 

Nuclear fission - controlled nuclear fission - nuclear fusion - differences between nuclear fission and fusion - 

nuclear chain reactions - nuclear energy - light water nuclear power plant - breeder reactor - solar energy 

conversion - solar cells - wind energy. Batteries, fuel cells and supercapacitors: Types of batteries – primary 

battery (dry cell) secondary battery (lead acid battery, lithium-ion-battery) fuel cells 

– H2-O2 fuel cell. 
TOTAL: 45 PERIODS 
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OUTCOMES: 

 The knowledge gained on engineering materials, fuels, energy sources and water treatment techniques 

will facilitate better understanding of engineering processes and applications for further learning. 

 

TEXT BOOKS: 

1. S. S. Dara and S. S. Umare, “A Textbook of Engineering Chemistry”, S. Chand & Company LTD, New 

Delhi, 2015 

2. P. C. Jain and Monika Jain, “Engineering Chemistry” Dhanpat Rai Publishing Company (P) LTD, New 
Delhi, 2015 

3. S. Vairam, P. Kalyani and Suba Ramesh, “Engineering Chemistry”, Wiley India PVT, LTD, New 
Delhi, 2013. 

 

REFERENCES: 

1. Friedrich Emich, “Engineering Chemistry”, Scientific International PVT, LTD, New Delhi, 2014. 
2. Prasanta Rath, “Engineering Chemistry”, Cengage Learning India PVT, LTD, Delhi, 2015. 

3. Shikha Agarwal, “Engineering Chemistry-Fundamentals and Applications”, Cambridge University 

Press, Delhi, 2015. 
 

 

 

 

 

19154S15 ENGINEERING GRAPHICS L T P C 
  4 1 0 4 

OBJECTIVES: 
To develop in students, graphic skills for communication of concepts, ideas and design of 
Engineering products. 

T o expose them to existing national standards related to technical drawings. 

CONCEPTS AND CONVENTIONS (Not for Examination) 1 

Importance of graphics in engineering applications – Use of   draftinginstruments – BIS 

conventions and specifications – Size, layout and folding of drawing sheets – Lettering and 

dimensioning. 

UNIT I PLANE CURVES AND FREEHAND SKETCHING 7+12 

Basic Geometrical constructions, Curves used in engineering practices: Conics – Construction of ellipse, 

parabola and hyperbola by eccentricity method – Construction of cycloid – construction of involutes of square 

and circle – Drawing of tangents and normal to the above curves. 

Visualization concepts and Free Hand sketching: Visualization principles –Representation of Three 

Dimensional objects – Layout of views- Freehand sketching of multiple views from pictorial views of objects 

UNIT II PROJECTION OF POINTS, LINES AND PLANE SURFACE 6+12 

Orthographic projection- principles-Principal planes-First angle projection-projection of points. 

Projection of  straight lines (only First angle projections) inclined to both the principal planes  - 

Determination of true lengths and t r ue inclinations by rotating line method and traces Projection of planes 

(polygonal and circular surfaces) inclined to both the principal planes by rotating object method. 

UNIT III PROJECTION OF SOLIDS 5+12 

Projection of simple solids like prisms, pyramids, cylinder, cone and truncated solids when the axis is inclined to 

one of the principal planes by rotating object method. 
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UNIT IV    PROJECTION OF SECTIONED SOLIDS AND DEVELOPMENT OF 

SURFACES 5+12 

Sectioning of above solids in simple vertical position when the cutting plane is inclined to the one of the 

principal planes and perpendicular to the other – obtaining true shape of section. Development of lateral surfaces 

of simple and sectioned solids – Prisms, pyramids cylinders and cones. 

 

UNIT V ISOMETRIC AND PERSPECTIVE PROJECTIONS 6+12 
Principles of isometric projection – isometric scale –Isometric projections of simple solids and 
truncated solids - Prisms, pyramids, cylinders, cones- combination of two solid objects in simple 
vertical positions - Perspective projection of simple solids-Prisms, pyramids and cylinders by visual ray 
method . 

TOTAL: 90 PERIODS 

OUTCOMES: 

On successful completion of this course, the student will be able to 

 familiarize with the fundamentals and standards of Engineering graphics 

 perform freehand sketching of basic geometrical constructions and multiple views of objects. 

 project orthographic projections of lines and plane surfaces. 

 draw projections and solids and development of surfaces. 
 visualize and to project isometric and perspective sections of simple solids. 

 

 

TEXT BOOK: 
1. Natrajan K.V., “A text book of Engineering Graphics”, Dhanalakshmi Publishers, Chennai, 

2009. 

2. Venugopal K. and Prabhu Raja V., “Engineering Graphics”, New Age International (P) 

Limited, 2008. 

REFERENCES: 

1. Basant Agarwal and Agarwal C.M., “Engineering Drawing”, Tata McGraw Hill Publishing Company 

Limited, New Delhi, 2008. 
th

 

2. Bhatt N.D. and Panchal V.M., “Engineering Drawing”, Charotar Publishing House, 50 
Edition, 2010. 

3. Gopalakrishna K.R., “Engineering Drawing” (Vol. I&II combined), Subhas Stores, Bangalore, 2007. 
4. Luzzader, Warren.J. and Duff,John M., “Fundamentals of Engineering Drawing with an 

introduction to Interactive Computer Graphics for Design and Production, Eastern Economy 

Edition, Prentice Hall of India Pvt. Ltd, New Delhi, 2005. 

5. N S Parthasarathy And Vela Murali, “Engineering Graphics”, Oxford University, Press, New Delhi, 

6. 
2015.  

.B., and Rana B.C., “Engineering Drawing”, Pearson, 2
nd

 

Publication of Bureau of Indian Standards: 

Edition, 2009. 

1. IS 10711 – 2001: Technical products Documentation – Size and lay out of drawing sheets. 

2. IS 9609 (Parts 0 & 1) – 2001: Technical products Documentation – Lettering. 
3. IS 10714 (Part 20) – 2001 & SP 46 – 2003: Lines for technical drawings. 
4. IS 11669 – 1986 & SP 46 – 2003: Dimensioning of Technical Drawings. 

5. IS 15021 (Parts 1 to 4) – 2001: Technical drawings – Projection Methods. 

Special points applicable to University Examinations on Engineering Graphics: 

1. There will be five questions, each of either or type covering all units of the syllabus. 
2. All questions will carry equal marks of 20 each making a total of 100. 

3. The answer paper shall consist of drawing sheets of A3 size only. The students will be 
permitted to use appropriate scale to fit solution within A3 size. 

4. The examination will be conducted in appropriate sessions on the same day 
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19150S16 PROBLEM SOLVING AND PYTHON PROGRAMMING L T P C 

4 1 0 4 
COURSE OBJECTIVES: 

 To know the basics of algorithmic problem solving 

 To read and write simple Python programs. 

 To develop Python programs with conditionals and loops. 

 To define Python functions and call them. 

 To use Python data structures –- lists, tuples, dictionaries. 

 To do input/output with files in Python. 

UNIT I ALGORITHMIC PROBLEM SOLVING 9 

Algorithms, building blocks of algorithms (statements, state, control flow, functions), notation (pseudo code, 
flow chart, programming language), algorithmic problem solving, simple strategies for developing 
algorithms (iteration, recursion). Illustrative problems: find minimum in a list, insert a card in a list of sorted 

cards, guess an integer number in a range, Towers of Hanoi. 

UNIT II DATA, EXPRESSIONS, STATEMENTS 9 

Python interpreter and interactive mode; values and types: int, float, boolean, string, and list; variables, 

expressions, statements, tuple assignment, precedence of operators, comments; modules and functions, function 

definition and use, flow of execution, parameters and arguments; Illustrative programs: exchange the values of 

two variables, circulate the values of n variables, distance between two points. 

UNIT III CONTROL FLOW, FUNCTIONS 9 

Conditionals: Boolean values and operators, conditional (if), alternative (if-else), chained conditional (if-elif- 

else); Iteration: state, while, for, break, continue, pass; Fruitful functions: return values, parameters, 

local and global scope, function composition, recursion; Strings: string slices, 

immutability, string functions and methods, string module; Lists as arrays. Illustrative programs: square 

root, gcd, exponentiation, sum an array of numbers, linear search, binary search. 

UNIT IV LISTS, TUPLES, DICTIONARIES 9 

Lists: list operations, list slices, list methods, list loop, mutability, aliasing, cloning lists, list parameters; Tuples: 

tuple assignment, tuple as return value; Dictionaries: operations and methods; advanced list processing - list 

comprehension; Illustrative programs: selection sort, insertion sort, mergesort, histogram. 

UNIT V FILES, MODULES, PACKAGES 9 

Files and exception: text files, reading and writing files, format operator; command line arguments, errors and 
exceptions, handling exceptions, modules, packages; Illustrative programs: word count, copy file. 

COURSE OUTCOMES: 

Upon completion of the course, students will be able to 

 Develop algorithmic solutions to simple computational problems 

 Read, write, execute by hand simple Python programs. 

 Structure simple Python programs for solving problems. 

 Decompose a Python program into functions. 

 Represent compound data using Python lists, tuples, dictionaries. 

 Read and write data from/to files in Python Programs. 

TOTAL : 45 PERIODS 
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TEXT BOOKS: 

1. Allen B. Downey, ``Think Python: How to Think Like a Computer Scientist’’, 2 

for Python 3, Shroff/O’Reilly Publishers, 2016  (http://greenteapress.com/wp/think- 

python/) 

 

edition, Updated 

2. Guido van Rossum and Fred L. Drake Jr, “An Introduction to Python – Revised and updated for Python 

3.2, Network Theory Ltd., 2011. 

REFERENCES: 

1. Charles Dierbach, “Introduction to Computer Science using Python: A Computational Problem- Solving 

Focus, Wiley India Edition, 2013. 

2. John V Guttag, “Introduction to Computation and Programming Using Python’’, Revised and 
expanded Edition, MIT Press , 2013 

3. Kenneth A. Lambert, “Fundamentals of Python: First Programs”, CENGAGE Learning, 2012. 

4. Paul Gries, Jennifer Campbell and Jason Montojo, “Practical Programming: An Introduction to 
Computer Science using Python 3”, Second edition, Pragmatic Programmers, LLC, 2013. 

5. Robert Sedgewick, Kevin Wayne, Robert Dondero, “Introduction to Programming in Python: An Inter- 

disciplinary Approach, Pearson India Education Services Pvt. Ltd., 2016. 
6. Timothy A. Budd, “Exploring Python”, Mc-Graw Hill Education (India) Private Ltd.,, 2015. 

 

 

 

 

 

 

 

19150L17 PROBLEM SOLVING AND PYTHON PROGRAMMING LT P C 

LABORATORY 0 0 3 2 

COURSE OBJECTIVES: 

 To write, test, and debug simple Python programs. 

 To implement Python programs with conditionals and loops. 

 Use functions for structuring Python programs. 

 Represent compound data using Python lists, tuples, dictionaries. 

 Read and write data from/to files in Python. 

 

 

LIST OF PROGRAMS 

1. Compute the GCD of two numbers. 

2. Find the square root of a number (Newton’s method) 

3. Exponentiation (power of a number) 
4. Find the maximum of a list of numbers 

5. Linear search and Binary search 

6. Selection sort, Insertion sort 

7. Merge sort 

8. First n prime numbers 

9. Multiply matrices 
10. Programs that take command line arguments (word count) 

11. Find the most frequent words in a text read from a file 

12. Simulate elliptical orbits in Pygame 

13. Simulate bouncing ball using Pygame 

nd 
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PLATFORM NEEDED 

Python 3 interpreter for Windows/Linux 

 

COURSE OUTCOMES: 

Upon completion of the course, students will be able to 

 Write, test, and debug simple Python programs. 

 Implement Python programs with conditionals and loops. 

 Develop Python programs step-wise by defining functions and calling them. 

 Use Python lists, tuples, dictionaries for representing compound data. 

 Read and write data from/to files in Python. 

TOTAL :60 PERIODS 
 

 

 

 

19149L18 PHYSICS AND CHEMISTRY LABORATORY 

(Common to all branches of B.E. / B.Tech Programmes) 

L T  P  C 

0 0 3 2 

 

 

 

OBJECTIVES: 

 To introduce different experiments to test basic understanding of physics concepts applied in optics, thermal 
physics, properties of matter and liquids. 

 

LIST OF EXPERIMENTS:  PHYSICS LABORATORY (Any 5 Experiments) 

1. Determination of rigidity modulus – Torsion pendulum 

2. Determination of Young’s modulus by non-uniform bending method 

3. (a) Determination of wavelength, and particle size using Laser 

(b) Determination of acceptance angle in an optical fiber. 

4. Determination of thermal conductivity of a bad conductor – Lee’s Disc method. 

5. Determination of velocity of sound and compressibility of liquid – Ultrasonic interferometer 

6. Determination of wavelength of mercury spectrum – spectrometer grating 

7. Determination of band gap of a semiconductor 

8. Determination of thickness of a thin wire – Air wedge method 

 

OUTCOMES: 

Upon completion of the course, the students will be able to TOTAL: 30 PERIODS 

 

 

 apply principles of elasticity, optics and thermal properties for engineering applications. 
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CHEMISTRY LABORATORY: (Any seven experiments to be 

conducted) OBJECTIVES: 

 To make the student to acquire practical skills in the determination of water quality 

parameters through volumetric and instrumental analysis. 

 To acquaint the students with the determination of molecular weight of a 

ymer by viscometery. 

 

 

 

pol 

 
1. Estimation of HCl using Na2CO3 as primary standard and Determination of alkalinity in 

water sample. 
2. Determination of total, temporary & permanent hardness of water by EDTA method. 
3. Determination of DO content of water sample by Winkler’s method. 

4. Determination of chloride content of water sample by argentometric method. 
5. Estimation of copper content of the given solution by Iodometry. 

6. Determination of strength of given hydrochloric acid using pH meter. 

7. Determination of strength of acids in a mixture of acids using conductivity meter. 

8. Estimation of iron content of the given solution using potentiometer. 
9. Estimation of iron content of the water sample using spectrophotometer (1, 

10- Phenanthroline / thiocyanate method). 

10. Estimation of sodium and potassium present in water using flame photometer. 

11. Determination of molecular weight of polyvinyl alcohol using Ostwald viscometer. 

12. Pseudo first order kinetics-ester hydrolysis. 
13. Corrosion experiment-weight loss method. 

14. Determination of CMC. 

15. Phase change in a solid. 

16. Conductometric titration of strong acid vs strong base. 

 

OUTCOMES: 

 The students will be outfitted with hands-on knowledge in the quantitative chemical analysis 
of water quality related parameters. 

 

TOTAL: 30 

PERIODS TEXTBOOKS: 

1. Vogel’s Textbook of Quantitative Chemical Analysis (8
TH 

edition, 2014) 
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19147S21 
TECHNICAL ENGLISH 

 
OBJECTIVES: The Course prepares second semester engineering and Technology students to: 

• Develop strategies and skills to enhance their ability to read and comprehend engineering and 

technology texts. 

• Foster their ability to write convincing job applications and effective reports. 

• Develop their speaking skills to make technical presentations , participate in group discussions. 

• Strengthen their listening skill which will help them comprehend lectures and talks in their areas of 

specialisation. 

UNIT I INTRODUCTION TECHNICAL ENGLISH 12 

Listening- Listening to talks mostly of a scientific/technical nature and completing information-gap 

exercises- Speaking –Asking for and giving directions- Reading – reading short technical texts from journals- 

newsapapers- Writing- purpose statements – extended definitions – issue- writing instructions – 

checklists-recommendations-Vocabulary Development-   technical  vocabulary 

Language Development –subject verb agreement - compound words. 

UNIT II READING AND STUDY SKILLS 12 

Listening- Listening to longer technical talks and completing exercises based on them-Speaking – describing 

a process-Reading – reading longer technical texts- identifying the various transitions in a text- paragraphing- 

Writing- interpreting cgarts, graphs- Vocabulary Development-vocabularyused in formal letters/emails and 

reports Language Development- impersonal passive voice, numerical adjectives. 

UNIT III TECHNICAL WRITING AND GRAMMAR 12 

Listening- Listening to classroom lectures/ talkls on engineering/technology -Speaking – introduction to 

technical presentations- Reading – longer texts both general and technical, practice in speed reading; 

Writing-Describing a process, use of sequence words- Vocabulary Development- sequence words- 

Misspelled words. Language Development- embedded sentences 

UNIT IV REPORT WRITING 12 

Listening- Listening to documentaries and making notes. Speaking – mechanics of presentations- Reading 

– reading for detailed comprehension- Writing- email etiquette- job application – cover letter – 

Résumé preparation( via email and hard copy)- analytical essays and issue based essays-- Vocabulary 

Development- finding suitable synonyms-paraphrasing-. Language Development- clauses- if conditionals. 

UNIT V GROUP DISCUSSION AND JOB APPLICATIONS 12 

Listening- TED/Ink talks; Speaking –participating in a group discussion -Reading– reading and 

understanding technical articles Writing– Writing reports- minutes of a meeting- accident and survey- 

Vocabulary Development- verbal analogies Language Development- reported speech 

 

TOTAL : 60 PERIODS 

 

 

OUTCOMES: At the end of the course learners will be able to: 

 Read technical texts and write area- specific texts effortlessly. 

 Listen and comprehend lectures and talks in their area of specialisation successfully. 
 Speak appropriately and effectively in varied formal and informal contexts. 

 Write reports and winning job applications. 

L T P C 

4 1 0 4 
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TEXT BOOKS: 

1. Board of editors. Fluency in English A Course book for Engineering and Technology. 

Orient Blackswan, Hyderabad: 2016 

2. Sudharshana.N.P and Saveetha. C. English for Technical Communication. Cambridge 

University Press: New Delhi, 2016. 

 

REFERENCES 

1. Booth-L. Diana, Project Work, Oxford University Press, Oxford: 2014. 

2. Grussendorf, Marion, English for Presentations, Oxford University Press, Oxford: 2007 

3. Kumar, Suresh. E. Engineering English. Orient Blackswan: Hyderabad,2015 

4. Means, L. Thomas and Elaine Langlois, English & Communication For Colleges. 

Cengage Learning, USA: 2007 

5. Raman, Meenakshi and Sharma, Sangeetha- Technical Communication Principles and 

Practice.Oxford University Press: New Delhi,2014. 

 

Students can be asked to read Tagore, Chetan Bhagat and for suplementary reading. 
 

 

 

19148S22A 

OBJECTIVES : 

ENGINEERING MATHEMATICS  – II L T P C 
4 1 0 4 

 This course is designed to cover topics such as Matrix Algebra, Vector Calculus, Complex Analysis 
and Laplace Transform. Matrix Algebra is one of the powerful tools to handle practical problems arising 
in the field of engineering. Vector calculus can be widely used for modelling the various laws of physics. 
The various methods of complex analysis and Laplace transforms can be used for efficiently solving 
the problems that occur in various branches of engineering disciplines. 

UNIT I MATRICES 12 

Eigenvalues and Eigenvectors of a real matrix – Characteristic equation – Properties of Eigenvalues and 

Eigenvectors – Cayley-Hamilton theorem – Diagonalization of matrices – Reduction of a quadratic 

form to canonical form by orthogonal transformation – Nature of quadratic forms. 

UNIT II VECTOR CALCULUS 12 

Gradient and directional derivative – Divergence and curl - Vector identities – Irrotational and 

Solenoidal vector fields – Line integral over a plane curve – Surface integral - Area of a curved surface - 

Volume integral - Green’s, Gauss divergence and Stoke’s theorems – Verification and application in 

evaluating line, surface and volume integrals. 

UNIT III ANALYTIC FUNCTIONS 12 

Analytic functions – Necessary and sufficient conditions for analyticity in Cartesian and polar 

coordinates - Properties – Harmonic conjugates – Construction of analytic function - Conformal 

mapping – Mapping by functions w  z  c, cz, 
1 

,z
2 - Bilinear transformation. 
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UNIT IV COMPLEX INTEGRATION 12 

Line integral - Cauchy’s integral theorem – Cauchy’s integral formula – Taylor’s and Laurent’s series 

– Singularities – Residues – Residue theorem – Application of residue theorem for evaluation of real integrals 

– Use of circular contour and semicircular contour. 

UNIT V LAPLACE TRANSFORMS 12 

Existence conditions – Transforms of elementary functions – Transform of unit step function and unit impulse 

function – Basic properties – Shifting theorems -Transforms of derivatives and integrals – Initial and final 

value theorems – Inverse transforms – Convolution theorem – Transform of periodic functions – Application 

to solution of linear second order ordinary differential equations with constant coefficients. 

OUTCOMES : TOTAL: 60 PERIODS 

After successfully completing the course, the student will have a good understanding of the following topics 
and their applications: 

 
 Eigenvalues and eigenvectors, diagonalization of a matrix, Symmetric matrices, Positive definite 

matrices and similar matrices. 

 Gradient, divergence and curl of a vector point function and related identities. 

  Evaluation of line, surface and volume integrals using Gauss, Stokes and Green’s theorems and their 

verification. 

 Analytic functions, conformal mapping and complex integration. 

  Laplace transform and inverse transform of simple functions, properties, various related 

theorems and application to differential equations with constant coefficients. 

TEXT BOOKS : 

 
1. Grewal B.S., “Higher Engineering Mathematics”, Khanna Publishers, New Delhi, 

43
rd 

Edition, 2014. 
2. Kreyszig Erwin, "Advanced Engineering Mathematics ", John Wiley and Sons, 

10
th 

Edition, New Delhi, 2016. 

REFERENCES : 

 
1. Bali N., Goyal M. and Watkins C., “Advanced Engineering Mathematics”, Firewall 

Media (An imprint of Lakshmi Publications Pvt., Ltd.,), New Delhi, 7
th 

Edition, 2009. 
2. Jain R.K. and Iyengar S.R.K., “ Advanced Engineering Mathematics ”, Narosa 

Publications, New Delhi , 3
rd 

Edition, 2007. 
3. O’Neil, P.V. “Advanced Engineering Mathematics”, Cengage Learning India 

Pvt., Ltd, New Delhi, 2007. 

4.  Sastry, S.S, “Engineering Mathematics", Vol. I & II, PHI Learning 

Pvt. Ltd, 

4
th 

Edition, New Delhi, 2014. 
5. Wylie, R.C. and Barrett, L.C., “Advanced Engineering Mathematics “Tata McGraw Hill 

Education Pvt. Ltd, 6th Edition, New Delhi, 2012. 
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19149S23B 
PHYSICS FOR ELECTRONICS ENGINEERING 

(Common to BME, ME, CC, ECE, EEE, E&I, ICE) 

L T P C 

4 1 0 3 

 

OBJECTI 

VES: 

 To understand the essential principles of Physics of semiconductor device and Electron transport 

properties. Become proficient in magnetic, dielectric and optical properties of materials and nano 

devices. 

UNIT I ELECTRICAL PROPERTIES OF MATERIALS 9 

Classical free electron theory - Expression for electrical conductivity – Thermal conductivity, 

expression - Wiedemann-Franz law – Success and failures - electrons in metals – Particle in a three 

dimensional box – degenerate states – Fermi- Dirac statistics – Density of energy states – Electron in 

periodic potential: Bloch thorem – metals and insulators - Energy bands in solids– tight binding 

approximation - Electron effective mass – concept of hole. 

UNIT II SEMICONDUCTOR PHYSICS 9 
Intrinsic Semiconductors – Energy band diagram – direct and indirect semiconductors – Carrier 
concentration in intrinsic semiconductors – extrinsic semiconductors - Carrier concentration in N- 
type & P-type semiconductors – Carrier transport: Velocity-electric field relations – drift and diffusion 
transport - Einstein’s relation – Hall effect and devices – Zener and avalanche breakdown in p-n 
junctions - Ohmic contacts – tunnel diode - Schottky diode – MOS capacitor - power transistor. 

UNIT III MAGNETIC AND DIELECTRIC PROPERTIES OF MATERIALS 9 

Magnetism in materials – magnetic field and induction – magnetization - magnetic permeability and 

susceptibility–types of magnetic materials – microscopic classification of magnetic materials - 

Ferromagnetism: origin and exchange interaction- saturation magnetization and Curie temperature – 

Domain Theory. Dielectric materials: Polarization processes – dielectric loss – internal field – 

Clausius-Mosotti relation- dielectric breakdown – high-k dielectrics. 

UNIT IV OPTICAL PROPERTIES OF MATERIALS 9 
Classification of optical materials – carrier generation and recombination processes - Absorption 

emission and scattering of light in metals, insulators and Semiconductors (concepts only)  - photo 
current in a P- N diode – solar cell –photo detectors - LED – Organic LED – Laser diodes – excitons - 
quantum confined Stark effect – quantum dot laser. 

UNIT V NANOELECTRONIC DEVICES 9 

Introduction - electron density in bulk material – Size dependence of Fermi energy– quantum 
confinement – quantum structures - Density of states in quantum well, quantum wire and quantum dot 
structures –Zener-Bloch oscillations – resonant tunneling – quantum interference effects – 
mesoscopic structures: conductance fluctuations and coherent transport – Coulomb blockade effects 

- Single electron phenomena and Single electron Transistor – magnetic semiconductors– spintronics - 

Carbon nanotubes: Properties and applications. 

TOTAL : 45 PERIODS 

 

OUTCOMES: 

At the end of the course, the students will able to 
 gain knowledge on classical and quantum electron theories, and energy band structuues, 

 acquire knowledge on basics of semiconductor physics and its applications in various devices, 

 get knowledge on magnetic and dielectric properties of materials, 

 have the necessary understanding on the functioning of optical materials for optoelectronics, 

 understand the basics of quantum structures and their applications in spintronics and carbon 

electronics. 
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TEXT BOOKS: 

1. Kasap, S.O. “Principles of Electronic Materials and Devices”, McGraw-Hill Education, 2007. 
2. Umesh K Mishra & Jasprit Singh, “Semiconductor Device Physics and Design”, Springer, 

2008. 

3. Wahab, M.A. “Solid State Physics: Structure and Properties of Materials”. Narosa Publishing 
House, 2009. 

 

REFERENCES 

1. Garcia, N. & Damask, A. “Physics for Computer Science Students”. Springer-Verlag, 2012. 
2. Hanson, G.W. “Fundamentals of Nanoelectronics”. Pearson Education, 2009 

3. Rogers, B., Adams, J. & Pennathur, S. “Nanotechnology: Understanding 

Small Systems”. CRC Press, 2014 

 

 

 

19149S24A ENVIRONMENTAL SCIENCE AND ENGINEERING L T P C 

4 1 0 4 

 

 

OBJECTIVES: 

 To study the nature and facts about environment. 

 To finding and implementing scientific, technological, economic and political solutions to 

environmental problems. 

 To study the interrelationship between living organism and environment. 

 To appreciate the importance of environment by assessing its impact on the human world; 

envision the surrounding environment, its functions and its value. 

 To study the dynamic processes and understand the features of the earth‟s interior and 

surface. 

 To study the integrated themes and biodiversity, natural resources, pollution control and waste 

management. 

UNIT I ENVIRONMENT, ECOSYSTEMS AND BIODIVERSITY 14 

Definition, scope and importance of environment – need for public awareness - concept of an 

ecosystem – structure and function of an ecosystem – producers, consumers and decomposers – energy 

flow in the ecosystem – ecological succession – food chains, food webs and ecological pyramids – 

Introduction, types, characteristic features, structure and function of the (a) forest ecosystem (b) 

grassland ecosystem (c) desert ecosystem (d) aquatic ecosystems (ponds, streams, lakes, rivers, oceans, 

estuaries) – Introduction to biodiversity definition: genetic, species and ecosystem diversity – 

biogeographical classification of India – value of biodiversity: consumptive use, productive use, social, 

ethical, aesthetic and option values – Biodiversity at global, national and local levels – India as a mega- 

diversity nation – hot-spots of biodiversity – threats to biodiversity: habitat loss, poaching of wildlife, 

man-wildlife conflicts – endangered and endemic species of India – conservation of biodiversity: In- 

situ and ex-situ conservation of biodiversity. Field study of common plants, insects, birds; Field study of 

simple ecosystems – pond, river, hill slopes, etc. 

UNIT II ENVIRONMENTAL POLLUTION 8 
Definition – causes, effects and control measures of: (a) Air pollution (b) Water pollution (c) Soil 
pollution (d) Marine pollution (e) Noise pollution (f) Thermal pollution (g) Nuclear hazards – solid waste 
management: causes, effects and control measures of municipal solid wastes – role of an individual in 

prevention of pollution – pollution case studies – disaster management: floods, earthquake, cyclone and 
landslides. Field study of local polluted site – Urban / Rural / Industrial / Agricultural. 
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UNIT III NATURAL RESOURCES 10 

Forest resources: Use and over-exploitation, deforestation, case studies- timber extraction, mining, dams 

and their effects on forests and tribal people – Water resources: Use and over- utilization of surface and 

ground water, floods, drought, conflicts over water, dams-benefits and problems – Mineral resources: Use 

and exploitation, environmental effects of extracting and using mineral resources, case studies – 

Food resources: World food problems, changes caused by agriculture and overgrazing, effects of 

modern agriculture, fertilizer-pesticide problems, water logging, salinity, case studies – Energy resources: 

Growing energy needs, renewable and non renewable energy sources, use of alternate energy sources. case 

studies – Land resources: Land as a resource, land degradation, man induced landslides, soil erosion and 

desertification – role of an individual in conservation of natural resources – Equitable use of resources 

for sustainable lifestyles. Field study of local area to document environmental assets – river / forest / 

grassland / hill / mountain. 

UNIT IV SOCIAL ISSUES AND THE ENVIRONMENT 7 

From unsustainable to sustainable development – urban problems related to energy – water 

conservation, rain water  harvesting, watershed management – resettlement and rehabilitation of 

people; its problems and concerns, case studies – role of non-governmental organization- 

environmental ethics: Issues and possible solutions – climate change, global warming, acid rain, ozone 

layer depletion, nuclear accidents and holocaust, case studies. – wasteland reclamation – consumerism 

and waste products – environment production act – Air (Prevention and Control of Pollution) act – 

Water (Prevention and control of Pollution) act – Wildlife protection act – Forest conservation act – 

enforcement machinery involved in environmental legislation- central and state pollution control boards- 

Public awareness. 

 

UNIT V HUMAN POPULATION AND THE ENVIRONMENT 6 

Population growth, variation among nations – population explosion – family welfare programme – 

environment and human health – human rights – value education – HIV / AIDS – women and child 

welfare – role of information technology in environment and human health – Case studies. 

TOTAL: 45 PERIODS 
OUTCOMES: 

 Environmental Pollution or problems cannot be solved by mere laws. Public participation is an 

important aspect which serves the environmental Protection. One will obtain knowledge on the 

following after completing the course. 

 Public awareness of environmental is at infant stage. 

 Ignorance and incomplete knowledge has lead to misconceptions 

 Development and improvement in std. of living has lead to serious environmental disasters 

 

TEXTBOOKS: 
1. Benny Joseph, ‘Environmental Science and Engineering’, Tata McGraw-Hill, New Delhi, 2006. 

2. Gilbert M.Masters, ‘Introduction to Environmental Engineering and Science’, 2
nd 

edition, 

Pearson Education, 2004. 

REFERENCES : 

1. Dharmendra S. Sengar, ‘Environmental law’, Prentice hall of India PVT LTD,New Delhi, 2007. 

2. Erach Bharucha, “Textbook of Environmental Studies”, Universities Press(I) PVT, LTD, 

Hydrabad, 2015. 

3. G. Tyler Miller and Scott E. Spoolman, “Environmental Science”, Cengage Learning India 

PVT, LTD, Delhi, 2014. 

4. Rajagopalan, R, ‘Environmental Studies-From Crisis to Cure’, Oxford University Press, 2005. 
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19153S25C 

OBJECTIVES: 

 To introduce electric circuits and its analysis 

 To impart knowledge on solving circuit equations using network theorems 

 To introduce the phenomenon of resonance in coupled circuits. 

 To educate on obtaining the transient response of circuits. 

 To introduce Phasor diagrams and analysis of three phase circuits 

UNIT I BASIC CIRCUITS ANALYSIS 6+6 

Resistive elements - Ohm’s Law Resistors in series and parallel circuits – Kirchoffs laws – Mesh current 
and node voltage - methods of analysis. 

UNIT II NETWORK REDUCTION AND THEOREMS FOR DC AND AC IRCUITS 6+6 

Network reduction: voltage and current division, source transformation – star delta conversion. 

Thevenins and Norton Theorems – Superposition Theorem – Maximum power transfer theorem – 

Reciprocity Theorem – Millman's theorem. 

UNIT III TRANSIENT RESPONSE ANALYSIS 6+6 

L and C elements -Transient response of RL, RC and RLC Circuits using Laplace transform for 
DC input and A.C. sinusoidal input. 

 

UNIT IV THREE PHASE CIRCUITS 6+6 

A.C. circuits – Average and RMS value - Phasor Diagram – Power, Power Factor and Energy.- Analysis 

of three phase 3-wire and 4-wire circuits with star and delta connected loads, 
balanced & un balanced – phasor diagram of voltages and currents – power measurement in three 
phase circuits. 

 

UNIT V RESONANCE AND COUPLED CIRCUITS 6+6 

Series and parallel resonance – their frequency response – Quality factor and Bandwidth - Self and 
mutual inductance – Coefficient of coupling – Tuned circuits – Single tuned circuits. 

 

 

OUTCOMES: TOTAL : 60 PERIODS 

 Ability to analyse electrical circuits 

 Ability to apply circuit theorems 

 Ability to analyse transients 

 

TEXT BOOKS: 

1. William H. Hayt Jr, Jack E. Kemmerly and Steven M. Durbin, “Engineering Circuits 
Analysis”, McGraw Hill publishers, edition, New Delhi, 2013. 

2. Charles K. Alexander, Mathew N.O. Sadiku, “Fundamentals of Electric Circuits”, Second 

Edition, McGraw Hill, 2013. 

3. Allan H. Robbins, Wilhelm C. Miller, “Circuit Analysis Theory and Practice”, Cengage 

Learning India, 2013. 

 

REFERENCES 

1. Chakrabarti A, “Circuits Theory (Analysis and synthesis), Dhanpath Rai & Sons, New 

Delhi, 1999. 

2. Jegatheesan, R., “Analysis of Electric Circuits,” McGraw Hill, 2015. 

3. Joseph A. Edminister, Mahmood Nahri, “Electric circuits”, Schaum’s series, McGraw- Hill, 

New Delhi, 2010. 

4. M E Van Valkenburg, “Network Analysis”,Prentice-Hall of India Pvt Ltd, New Delhi, 

CIRCUIT THEORY L T P C 
 4 1 0 4 
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2015. 

5. Mahadevan, K., Chitra, C., “Electric Circuits Analysis,” Prentice-Hall of India Pvt Ltd., New 

Delhi, 2015. 

6. Richard C. Dorf and James A. Svoboda, “Introduction to Electric Circuits”, 7th Edition, 
John Wiley & Sons, Inc. 2015. 

7. Sudhakar A and Shyam Mohan SP, “Circuits and Network Analysis and Synthesis”, 

McGraw Hill, 2015. 
 

 

 

 

 

19154S26C BASIC CIVIL AND MECHANICAL ENGINEERING L T P C 
  4 1 0 4 

OBJECTIVES: 

 To impart basic knowledge on Civil and Mechanical Engineering. 

 To familiarize the materials and measurements used in Civil Engineering. 

 To provide the exposure on the fundamental elements of civil engineering structures. 

 To enable the students to distinguish the components and working principle of power plant 
units, IC engines, and R & AC system. 

 

A – OVER VIEW 

UNIT I SCOPE OF CIVIL AND MECHANICAL ENGINEERING 10 

Overview of Civil Engineering - Civil Engineering contributions to the welfare of Society – 

Specialized  sub disciplines in Civil Engineering – Structural, Construction, Geotechnical, 

Environmental, Transportation and Water Resources Engineering 

Overview of Mechanical Engineering - Mechanical Engineering contributions to the welfare of Society –

Specialized sub disciplines in Mechanical Engineering - Production, Automobile, Energy Engineering - 

Interdisciplinary concepts in Civil and Mechanical Engineering. 

B – CIVIL 

ENGINEERING 

UNIT II SURVEYING AND CIVIL ENGINEERING MATERIALS 10 

Surveying: Objects – classification – principles – measurements of distances – angles – leveling – 

determination of areas– contours - examples. 

Civil Engineering Materials:Bricks – stones – sand – cement – concrete – steel - timber - modern materials 

 

UNIT III BUILDING COMPONENTS AND STRUCTURES 15 

Foundations: Types  of  foundations  -  Bearing  capacity  and  settlement –  Requirement of good 
foundations.   

Civil Engineering Structures: Brickmasonry – stonemasonry – beams – columns – lintels – roofing 
– flooring – plastering – floor area, carpet area and floor space index - Types of Bridges and Dams – water 
supply - sources and quality of water - Rain water harvesting - introduction to high way and rail way. 
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C – MECHANICAL ENGINEERING 

UNIT IV INTERNAL COMBUSTION ENGINES AND POWER PLANTS 15 

Classification of Power Plants - Internal combustion engines as automobile power plant – Working principle 

of Petrol and Diesel Engines – Four stroke and two stroke cycles – Comparison of four stroke and two 

stroke engines – Working principle of steam, Gas, Diesel, Hydro - electric and Nuclear Power plants –- 

working principle of Boilers, Turbines, Reciprocating Pumps (single acting and double acting) and 

Centrifugal Pumps 

UNIT V REFRIGERATION AND AIR CONDITIONING SYSTEM 10 

Terminology of Refrigeration and Air Conditioning. Principle of vapour compression and absorption system– 

Layout of typical domestic refrigerator–Window and Split type room Air conditioner. 

 

OUTCOMES: TOTAL: 60 PERIODS 

On successful completion of this course, the student will be able to 

  appreciate the Civil and Mechanical Engineering components of Projects. 

 explain the usage of construction material and proper selection of construction materials. 
 measure distances and area by surveying 

 identify the components used in power plant cycle. 

 demonstrate working principles of petrol and diesel engine. 

 elaborate the components of refrigeration and Air conditioning cycle. 

 

TEXTBOOKS: 

1. Shanmugam Gand Palanichamy MS,“Basic Civil and Mechanical Engineering”,Tata McGraw 

Hill PublishingCo.,NewDelhi,1996. 

 

REFERENCES: 

1. Palanikumar, K. Basic Mechanical Engineering, ARS Publications, 2010. 

2. Ramamrutham S.,“Basic Civil Engineering”, Dhanpat Rai Publishing Co.(P) Ltd.1999. 

3. Seetharaman S.,“BasicCivil Engineering”,AnuradhaAgencies,2005. 

4. ShanthaKumar SRJ.,“Basic Mechanical Engineering”, Hi-tech Publications, Mayiladuthurai, 

2000. 

5. Venugopal K. and Prahu Raja V., “Basic Mechanical Engineering”, Anuradha Publishers, 

Kumbakonam,2000. 

 

19154L27 ENGINEERING PRACTICES LABORATORY L T P C 

0 0  3 2 

OBJECTIVES: 

 To provide exposure to the students with hands on experience on various basic engineering practices in 

Civil, Mechanical, Electrical and Electronics Engineering. 

 

GROUP A (CIVIL & 

MECHANICAL) 
 

 

Buildings: 

I CIVIL ENGINEERING PRACTICE 13 

(a) Study of plumbing and carpentry components of residential and industrial buildings. Safety 
aspects. 

467



B.TECH-EEE-R2017-SEM II 

35 

 

 

 

 

 

Plumbing Works: 

(a) Study of pipeline joints, its location and functions: valves, taps, couplings, unions, reducers, elbows 

in household fittings. 

(b) Study of pipe connections requirements for pumps and turbines. 

(c) Preparation of plumbing line sketches for water supply and sewage works. (d) 

Hands-on-exercise: 

 
Basic pipe connections – Mixed pipe material connection – Pipe connections with different joining 
components. 

(e) Demonstration of plumbing requirements of high-rise buildings. 

 

Carpentry using Power Tools only: 

(a) Study of the joints in roofs, doors, windows and furniture. (b) 
Hands-on-exercise: 

Wood work, joints by sawing, planing and cutting. 

II MECHANICAL ENGINEERING PRACTICE 18 

Welding: 

(a) Preparation of butt joints, lap joints and T- joints by Shielded metal arc welding. (b) 

Gas welding practice 
Basic Machining: 

(a) Simple Turning and Taper turning 

(b) Drilling Practice 

 

Sheet Metal Work: 

(a) Forming & Bending: 

(b) Model making – Trays and funnels. (c) 

Different type of joints. 

Machine assembly practice: 

(a) Study of centrifugal pump 
(b) Study of air conditioner 

 

Demonstration on: 

(a) Smithy operations, upsetting, swaging, setting down and bending. Example – 

Exercise – Production of hexagonal headed bolt. 

(b) Foundry operations like mould preparation for gear and step cone pulley. 
(c) Fitting – Exercises – Preparation of square fitting and V – fitting models. 

 

GROUP B (ELECTRICAL & ELECTRONICS) 

III ELECTRICAL ENGINEERING PRACTICE 13 

1. Residential house wiring using switches, fuse, indicator, lamp and energy meter. 

2. Fluorescent lamp wiring. 

3. Stair case wiring 

4. Measurement of electrical quantities – voltage, current, power & power factor in RLC circuit. 

5. Measurement of energy using single phase energy meter. 

6. Measurement of resistance to earth of an electrical equipment. 
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IV ELECTRONICS ENGINEERING PRACTICE 16 

1. Study of Electronic components and equipments – Resistor, colour coding measurement 

of AC signal parameter (peak-peak, rms period, frequency) using CR. 

2. Study of logic gates AND, OR, EX-OR and NOT. 
3. Generation of Clock Signal. 

 

4. Soldering practice – Components Devices and Circuits – Using general purpose 

PCB. 

5. Measurement of ripple factor of HWR and FWR. 

OUTCOMES: 

On successful completion of this course, the student will be able to 

 

TOTAL: 60 PERIODS 

 fabricate carpentry components and pipe connections including plumbing works. 

 use welding equipments to join the structures. 

 Carry out the basic machining operations 

 Make the models using sheet metal works 

  Illustrate on centrifugal pump, Air conditioner, operations of smithy, foundary 

and fittings 

 Carry out basic home electrical works and appliances 

 Measure the electrical quantities 

 Elaborate on the components, gates, soldering practices. 

 

CIVIL 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

 

1. Assorted components for plumbing consisting of metallic pipes, plastic pipes, 

flexible pipes, couplings, unions, elbows, plugs and 
other fittings. 15 Sets. 

 

2. Carpentry vice (fitted to work bench) 
3. Standard woodworking tools 
4. Models of industrial trusses, door joints, furniture joints 

15 Nos. 
15 Sets. 
5 each 

 

5. Power Tools: (a) Rotary Hammer 
(b) Demolition Hammer 

2 Nos 
2 Nos (c) 

Circular Saw 

Planer 

Hand Drilling Machine 
Jigsaw 

2 Nos 
2 Nos 
2 Nos 
2 Nos 

(d) 
(e) 

(f) 

MECHANICAL 

1. Arc welding transformer with cables and holders 5 Nos. 

2. Welding booth with exhaust facility 5 Nos. 
3. Welding accessories like welding shield, chipping hammer, 

wire brush, etc. 5 Sets. 

4. Oxygen and acetylene gas cylinders, blow pipe and other 

welding outfit. 2 Nos. 

5. Centre lathe 2 Nos. 
6. Hearth furnace, anvil and smithy tools 2 Sets. 

7. Moulding table, foundry tools 2 Sets. 

8. Power Tool: Angle Grinder 2 Nos 

9. Study-purpose items: centrifugal pump, air-conditioner One each. 
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ELECTRICAL 

1. Assorted electrical components for house wiring 15 Sets 
2. Electrical measuring instruments 10 Sets 

3. Study purpose items: Iron box, fan and regulator, emergency lamp 1 each 

4. Megger (250V/500V) 1 No. 

5. Power Tools: (a) Range Finder 2 Nos 

(b) Digital Live-wire detector 2 Nos 

 

ELECTRONICS 

1. Soldering guns 10 Nos. 

2. Assorted electronic components for making circuits 50 Nos. 

3. Small PCBs 10 Nos. 

4. Multimeters 10 Nos. 

5. Study purpose items: Telephone, FM radio, low-voltage power supply 

 

19153L28C ELECTRIC CIRCUITS LABORATORY L T  P C 

0 0 3 2 

OBJECTIVES: 

  To simulate various electric circuits using Pspice/ Matlab/e-Sim / Scilab 

  To gain practical experience on electric circuits and verification of theorems. 

 

LIST OF EXPERIMENTS 

 

1. Simulation and experimental verification of electrical circuit problems using Kirchhoff’s 
voltage and current laws. 

2. Simulation and experimental verification of electrical circuit problems using Thevenin’s 

theorem. 

3. Simulation and experimental verification of electrical circuit problems using Norton’s 
theorem. 

4. Simulation and experimental verification of electrical circuit problems using Superposition 

theorem. 

5. Simulation and experimental verification of Maximum Power transfer Theorem. 

6. Study of Analog and digital oscilloscopes and measurement of sinusoidal voltage, 
frequency and power factor. 

7. Simulation and Experimental validation of R-C electric circuit transients. 

8. Simulation and Experimental validation of frequency response of RLC electric circuit. 

9. Design and Simulation of series resonance circuit. 

10. Design and Simulation of parallel resonant circuits. 

11. Simulation of three phase balanced and unbalanced star, delta networks circuits. 
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OUTCOMES: TOTAL: 60 PERIODS 

 Understand and apply circuit theorems and concepts in engineering applications. 

 Simulate electric circuits. 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

1 Regulated Power Supply: 0 – 15 V D.C - 10 Nos / Distributed Power Source. 

2 Function Generator (1 MHz) - 10 Nos. 

3 Single Phase Energy Meter - 1 No. 

4 Oscilloscope (20 MHz) - 10 Nos. 

5 Digital Storage Oscilloscope (20 MHz) – 1 No. 

6 10 Nos. of PC with Circuit Simulation Software (min 10 Users) ( e-Sim / 
Scilab/ Pspice / MATLAB /other Equivalent software Package) and Printer (1 No.) 

7 AC/DC - Voltmeters (10 Nos.), Ammeters (10 Nos.) and Multi-meters (10 Nos.) 

8 Single Phase Wattmeter – 3 Nos. 

9 Decade Resistance Box, Decade Inductance Box, Decade Capacitance Box - 6 Nos 
each. 

10 Circuit Connection Boards - 10 Nos.Necessary Quantities of Resistors,Inductors, 

Capacitors of various capacities (Quarter Watt to 10Watt 
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19149S31C TRANSFORMS AND PARTIAL DIFFERENTIAL EQUATIONS L  T P  C 

3 1  0 4 
OBJECTIVES : 

To introduce the basic concepts of PDE for solving standard partial differential equations. 

To introduce Fourier series analysis which is central to many applications in engineering apart from its 

use in solving boundary value problems. 

To acquaint the student with Fourier series techniques in solving heat flow problems used in various 

situations. 

To acquaint the student with Fourier transform techniques used in wide variety of situations. 

To introduce the effective mathematical tools for the solutions of partial differential equations that 

model several physical processes and to develop Z transform techniques for discrete time systems. 

UNIT I PARTIAL DIFFERENTIAL EQUATIONS 12 

Formation of partial differential equations – Singular integrals - Solutions of standard types of first order 
partial differential equations - Lagrange’s linear equation - Linear partial differential equations of second and 

higher order with constant coefficients of both homogeneous and non-homogeneous types. 

UNIT II FOURIER SERIES 12 

Dirichlet’s conditions – General Fourier series – Odd and even functions – Half range sine series – Half 

range cosine series – Complex form of Fourier series – Parseval’s identity – Harmonic analysis. 

UNIT III APPLICATIONS OF PARTIAL DIFFERENTIAL EQUATIONS 12 

Classification of PDE – Method of separation of variables - Fourier Series Solutions of one 

dimensional wave equation – One dimensional equation of heat conduction – Steady state solution of two 

dimensional equation of heat conduction. 

cosine transforms – Properties – Transforms of simple functions – Convolution theorem – Parseval’s identity. 

UNIT V Z - TRANSFORMS  AND DIFFERENCE EQUATIONS 12 

Z-transforms - Elementary properties – Inverse Z-transform (using partial fraction and residues) – Initial 

and final value theorems - Convolution theorem - Formation of difference equations – Solution of difference 

equations using Z - transform. 

TOTAL : 60 PERIODS 

 

OUTCOMES : 

Upon successful completion of the course, students should be able to: 

 Understand how to solve the given standard partial differential equations. 

 Solve differential equations using Fourier series analysis which plays a vital role in engineering 

applications. 

 Appreciate the physical significance of Fourier series techniques in solving one and two 

dimensional heat flow problems and one dimensional wave equations. 

 Understand the mathematical principles on transforms and partial differential equations would provide 

them the ability to formulate and solve some of the physical problems of engineering. 

 Use the effective mathematical tools for the solutions of partial differential equations by using 

Z transform techniques for discrete time systems. 

UNIT IV FOURIER TRANSFORMS      12 

Statement of Fourier integral theorem – Fourier transform pair – Fourier sine and 
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TEXT BOOKS : 

1. Grewal B.S., “Higher Engineering Mathematics", 43
rd 

Edition, Khanna Publishers, New Delhi, 

2014. 

2. Narayanan S., Manicavachagom Pillay.T.K and Ramanaiah.G "Advanced Mathematics for 

Engineering Students", Vol. II & III, S.Viswanathan Publishers Pvt. Ltd, Chennai, 1998. 

 

REFERENCES : 

 
1. Andrews, L.C and Shivamoggi, B, "Integral Transforms for Engineers" SPIE Press, 1999. 

2. Bali. N.P and Manish Goyal, "A Textbook of Engineering Mathematics", 9
th 

Edition, Laxmi 
Publications Pvt. Ltd, 2014. 

th
 

3. Erwin Kreyszig, "Advanced Engineering Mathematics ", 10 
rd 

Edition, John Wiley, India, 2016. 
4. James, G., "Advanced Modern Engineering Mathematics", 3 Edition, Pearson Education, 2007. 
5. Ramana. B.V., "Higher Engineering Mathematics", McGraw Hill Education Pvt. Ltd, New Delhi, 

2016. 

6. Wylie, R.C. and Barrett, L.C., “Advanced Engineering Mathematics “Tata McGraw Hill Education 

Pvt. Ltd, 6th Edition, New Delhi, 2012. 

 

 

 

19153C32 

OBJECTIVES: 

  To study various number systems and simplify the logical expressions using Boolean 
functions 

 To study combinational circuits 

 To design various synchronous and asynchronous circuits. 

To introduce asynchronous sequential circuits and PLDs 

To introduce digital simulation for development of application oriented logic circuits. 

UNIT I NUMBER SYSTEMS AND DIGITAL LOGIC FAMILIES 6+6 

Review of number systems, binary codes, error detection and correction codes (Parity and 
Hamming code) - Digital Logic Families -comparison of RTL, DTL, TTL, ECL and MOS 
families -operation, characteristics of digital logic family. 

UNIT II COMBINATIONAL CIRCUITS 6+6 

Combinational logic - representation of logic functions-SOP and POS forms, K-map 

representations - minimization using K maps - simplification and implementation of 

combinational logic – multiplexers and de multiplexers - code converters, adders, 

subtractors, Encoders and Decoders. 

 

UNIT III SYNCHRONOUS SEQUENTIAL CIRCUITS 6+6 

Sequential logic- SR, JK, D and T flip flops - level triggering and edge triggering - counters - 

asynchronous and synchronous type - Modulo counters - Shift registers - design of 

synchronous sequential circuits – Moore and Melay models- Counters, state diagram; state 

reduction; state assignment. 

DIGITAL LOGIC CIRCUITS L T P C 
 3 1 0 4 
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UNIT IV ASYNCHRONOUS SEQUENTIAL CIRCUITS AND PROGRAMMABILITY LOGIC 

DEVICES  6+6 

 

Asynchronous sequential logic circuits-Transition tability, flow tability-race conditions, hazards 

&errors in digital circuits; analysis of asynchronous sequential logic circuits- introduction to 

Programmability Logic Devices: PROM – PLA –PAL, CPLD-FPGA. 

 

UNIT V VHDL 6+6 

RTL Design – combinational logic – Sequential circuit – Operators – Introduction to Packages – 

Subprograms – Test bench. (Simulation /Tutorial Examples: adders, counters, flip flops, Multiplexers & 

De multiplexers). 

OUTCOMES: TOTAL : 60PERIODS 

 Ability to design combinational and sequential Circuits. 

 Ability to simulate using software package. 

  Ability to study various number systems and simplify the logical expressions using 
Boolean functions 

 Ability to design various synchronous and asynchronous circuits. 

 Ability to introduce asynchronous sequential circuits and PLDs 

 Ability to introduce digital simulation for development of application oriented logic circuits. 

TEXT BOOKS: 

1. James W. Bignel, Digital Electronics, Cengage learning, 5th Edition, 2007. 
2. M. Morris Mano, ‘Digital Design with an introduction to the VHDL’, Pearson 

Education, 2013. 

3. Comer “Digital Logic & State Machine Design, Oxford, 2012. 

REFERENCES 

1. Mandal, “Digital Electronics Principles & Application, McGraw Hill Edu, 2013. 
2. William Keitz, Digital Electronics-A Practical Approach with VHDL, Pearson, 2013. 

3. Thomas L.Floyd, ‘Digital Fundamentals’, 11th edition, Pearson Education, 2015. 

4. Charles H.Roth, Jr, Lizy Lizy Kurian John, ‘Digital System Design using VHDL, Cengage, 

2013. 

5. D.P.Kothari,J.S.Dhillon, ‘Digital circuits and Design’,Pearson Education, 2016. 

 

 

19153C33 

OBJECTIVES: 

 To introduce the basic mathematical concepts related to electromagnetic vector fields 

 To impart knowledge on the concepts of 

Electrostatic fields, electrical potential, energy density and their applications. 

Magneto static fields, magnetic flux density, vector potential and its applicati Different 

methods of emf generation and Maxwell’s equations 

 Electromagnetic waves and characterizing parameters 

 

UNIT I ELECTROSTATICS – I 6+6 

Sources and effects of electromagnetic fields – Coordinate Systems – Vector fields –Gradient, Divergence, 

Curl – theorems and applications - Coulomb’s Law – Electric field intensity – Field due to discrete and 

continuous charges – Gauss’s law and applications. 

ELECTROMAGNETIC THEORY L T P C 
 2 2 0 4 
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UNIT II ELECTROSTATICS – II 6+6 

Electric potential – Electric field and equipotential plots, Uniform and Non-Uniform field, Utilization 
factor – Electric field in free space, conductors, dielectrics - Dielectric polarization – Dielectric strength - 
Electric field in multiple dielectrics – Boundary conditions, Poisson’s and Laplace’s equations, Capacitance, 
Energy density, Applications. 

 

UNIT III MAGNETOSTATICS 6+6 

Lorentz force, magnetic field intensity (H) – Biot–Savart’s Law - Ampere’s Circuit Law – H due to straight 

conductors, circular loop, infinite sheet of current, Magnetic flux density (B) – B in free space, conductor, 

magnetic materials – Magnetization, Magnetic field in multiple media – Boundary conditions, scalar 

and vector potential, Poisson’s Equation, Magnetic force, Torque, Inductance, Energy density, Applications. 

 

UNIT IV ELECTRODYNAMIC FIELDS 6+6 

Magnetic Circuits - Faraday’s law – Transformer and motional EMF – Displacement current - Maxwell’s 
equations (differential and integral form) – Relation between field theory and circuit theory – Applications. 

 

UNIT V ELECTROMAGNETIC WAVES 6+6 

Electromagnetic wave generation and equations – Wave parameters; velocity, intrinsic impedance, 

propagation constant – Waves in free space, lossy and lossless dielectrics, conductors- skin depth - 

Poynting vector – Plane wave reflection and refraction. 

TOTAL : 60 PERIODS 

 

 

OUTCOMES: 

 Ability to understand the basic mathematical concepts related to electromagnetic vector fields. 

 Ability to understand the basic concepts about electrostatic fields, electrical potential, energy 

density and their applications. 

 Ability to acquire the knowledge in magneto static fields, magnetic flux density, vector potential 
and its applications. 

 Ability to understand the different methods of emf generation and Maxwell’s equations 

 Ability to understand the basic concepts electromagnetic waves and characterizing parameters 

 Ability to understand and compute Electromagnetic fields and apply them for design and analysis of 
electrical equipment and systems 

TEXT BOOKS: 

1. Mathew N. O. Sadiku, ‘Principles of Electromagnetics’, 6th Edition, Oxford University 

Press Inc. Asian edition, 2015. 

2. William H. Hayt and John A. Buck, ‘Engineering Electromagnetics’, McGraw Hill Special 

Indian edition, 2014. 

3. Kraus and Fleish, ‘Electromagnetics with Applications’, McGraw Hill International 

Editions, Fifth Edition, 2010 

 

REFERENCES 

1. V.V.Sarwate, ‘Electromagnetic fields and waves’, First Edition, Newage Publishers, 

1993. 

2. J.P.Tewari, ‘Engineering Electromagnetics - Theory, Problems and Applications’, Second 

Edition, Khanna Publishers. 

3. Joseph. A.Edminister, ‘Schaum’s Outline of Electromagnetics, Third Edition (Schaum’s 

Outline Series), McGraw Hill, 2010. 

4. S.P.Ghosh, Lipika Datta, ‘Electromagnetic Field Theory’, First Edition, McGraw Hill 

Education(India) Private Limited, 2012. 

5.  K A Gangadhar, ‘Electromagnetic Field Theory’, Khanna Publishers; Eighth Reprint : 

2015 

. 
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19153C34 ELECTRICAL MACHINES – I L T P C 
  2 2 0 4 

 

 

OBJECTIVES: 

To impart knowledge on the following Topics 
 Magnetic-circuit analysis and introduce magnetic materials 

 Constructional details, the principle of operation, prediction of performance, the 

methods of testing the transformers and three phase transformer connections. 

 Working principles of electrical machines using the concepts of electromechanical energy 

conversion principles and derive expressions for generated voltage and torque developed in all 

Electrical Machines. 

 Working principles of DC machines as Generator types, determination of their no- 

load/load characteristics, starting and methods of speed control of motors. 

 Various losses taking place in D.C. Motor and to study the different testing methods to arrive at 
their performance. 

 

UNIT I MAGNETIC CIRCUITS AND MAGNETIC MATERIALS 6+6 

Magnetic circuits –Laws governing magnetic circuits - Flux linkage, Inductance and energy – 

Statically and Dynamically induced EMF - Torque – Properties of magnetic materials, 

Hysteresis and Eddy Current losses - AC excitation, introduction to permanent magnets- 

Transformer as a magnetically coupled circuit. 

UNIT II TRANSFORMERS 6+6 

Construction – principle of operation – equivalent circuit parameters – phasor diagrams, losses – 

testing – efficiency and voltage regulation-all day efficiency-Sumpner’s test, per unit representation – 

inrush current - three phase transformers-connections – Scott Connection 

– Phasing of transformer– parallel operation of three phase transformers-auto transformer – 
tap changing transformers- tertiary winding. 

 

UNIT III ELECTROMECHANICAL ENERGY CONVERSION AND CONCEPTS IN 

ROTATING MACHINES 6+6 

Energy in magnetic system – Field energy and co energy-force and torque equations – singly and 
multiply excited magnetic field systems-mmf of distributed windings – Winding Inductances-, 
magnetic fields in rotating machines – rotating mmf waves – magnetic saturation and leakage 
fluxes. 

 

UNIT IV DC GENERATORS 6+6 

Construction and components of DC Machine  – Principle of operation - Lap and wave 

windings-EMF equations– circuit model – armature reaction  –methods of excitation- 

commutation - interpoles compensating winding –characteristics of DC generators. 

 

UNIT V DC MOTORS 6+6 

Principle and operations - types of DC Motors – Speed Torque Characteristics of DC Motors- starting 

and speed control of DC motors –Plugging, dynamic and regenerative braking- testing and 

efficiency – Retardation test- Swinburne’s test and Hopkinson’s test - Permanent Magnet DC 

(PMDC)motors-applications of DC 

Motor 
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OUTCOMES: TOTAL : 60 PERIODS 

 

 Ability to analyze the magnetic-circuits. 

 

 

 Ability to acquire the knowledge in constructional details of transformers. 

 Ability to understand the concepts of electromechanical energy conversion. 

 Ability to acquire the knowledge in working principles of DC Generator. 

 Ability to acquire the knowledge in working principles of DC Motor 

 Ability to acquire the knowledge in various losses taking place in D.C. Machines 

TEXT BOOKS: 

1. Stephen J. Chapman, ‘Electric Machinery Fundamentals’4 
Education Pvt. Ltd, 2010. 

 

edition, McGraw Hill 

2. P.C. Sen‘Principles of Electric Machines and Power Electronics’ John Wiley & Sons; 

3rd Edition 2013. 

3. Nagrath, I.J. and Kothari.D.P., Electric Machines’, McGraw-Hill Education, 2004 

REFERENCES 

1. Theodore Wildi, “Electrical Machines, Drives, and Power Systems”, Pearson 
Education., (5th Edition), 2002. 

2. B.R. Gupta ,’Fundamental of Electric Machines’ New age International Publishers,3
rd 

Edition ,Reprint 2015. 

3. S.K. Bhattacharya, ‘Electrical Machines’ McGraw - Hill Education, New Delhi, 3
rd 

Edition,2009. 

4. Vincent Del Toro, ‘Basic Electric Machines’ Pearson India Education, 2016. 

5. Surinder Pal Bali, ‘Electrical Technology Machines & Measurements, Vol.II, Pearson, 

2013. 

6. Fitzgerald. A.E., Charles Kingsely Jr, Stephen D.Umans, ‘Electric Machinery’, Sixth edition, 

McGraw Hill Books Company, 2003. 

 

 

19153C35 ELECTRON DEVICES AND CIRCUITS L T P C 

3 0 0 4 

OBJECTIVES: 

The student should be made to: 

 Understand the structure of basic electronic devices. 

  Be exposed to active and passive circuit elements. 

 Familiarize the operation and applications of transistor like BJT and FET. 

  Explore the characteristics of amplifier gain and frequency response. 

 Learn the required functionality of positive and negative feedback systems. 

UNIT I PN JUNCTION DEVICES 9 

PN junction diode –structure, operation and V-I characteristics, diffusion and transition capacitance - 

Rectifiers – Half Wave and Full Wave Rectifier,– Display devices- LED, Laser diodes, Zener 

diodecharacteristics- Zener Reverse characteristics – Zener as regulator 

UNIT II TRANSISTORS AND THYRISTORS 9 

BJT, JFET, MOSFET- structure, operation, characteristics and Biasing UJT, Thyristors and IGBT - Structure 

and characteristics. 

th 
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UNIT III AMPLIFIERS 9 

BJT small signal model – Analysis of CE, CB, CC amplifiers- Gain and frequency response –MOSFET small 

signal model– Analysis of CS and Source follower – Gain and frequency response- High frequency 

analysis. 

UNIT IV MULTISTAGE AMPLIFIERS AND DIFFERENTIAL AMPLIFIER 9 

BIMOS cascade amplifier, Differential amplifier – Common mode and Difference mode analysis – FET input 

stages – Single tuned amplifiers – Gain and frequency response – Neutralization methods, power amplifiers –

Types (Qualitative analysis). 

UNIT V FEEDBACK AMPLIFIERS AND OSCILLATORS 9 

Advantages of negative feedback – voltage / current, series , Shunt feedback –positive feedback – Condition 

for oscillations, phase shift – Wien bridge, Hartley, Colpitts and Crystal oscillators. 

 

OUTCOMES: TOTAL : 45 PERIODS 

Upon Completion of the course, the students will be ability to: 

Explain the structure and working operation of basic electronic devices. 

Able to identify and differentiate both active and passive elements 

Analyze the characteristics of different electronic devices such as diodes and 

transistors 

Choose and adapt the required components to construct an amplifier circuit. 

Employ the acquired knowledge in design and analysis of oscillators 

 
TEXT BOOKS: 

th
 

1. . David A. Bell ,”Electronic devices and circuits”, Oxford University higher education, 5 
edition 2008. 

2. Sedra and smith, “Microelectronic circuits”,7
th

 

 

REFERENCES: 

Ed., Oxford University Press 

 
nd 

1. Balbir Kumar, Shail.B.Jain, “Electronic devices and circuits” PHI learning private limited, 2 
2014. 

2. Thomas L.Floyd, “Electronic devices” Conventional current version, Pearson prentice hall, 10
th

 

Edition, 2017. 

edition 

3. Donald A Neamen, “Electronic Circuit Analysis and Design” Tata McGraw Hill, 3rd Edition, 2003. 
4. Robert L.Boylestad, “Electronic devices and circuit theory”, 2002. 

5. Robert B. Northrop, “Analysis and Application of Analog Electronic Circuits to Biomedical 
Instrumentation”, CRC Press, 2004. 
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19153C36 

OBJECTIVE: 

 Providing an overview of Power Plants and detailing the role of Mechanical Engineers in their 
operation and maintenance. 

UNIT I COAL BASED THERMAL POWER PLANTS 9 

Rankine cycle - improvisations, Layout of modern coal power plant, Super Critical Boilers, FBC 
Boilers, Turbines, Condensers, Steam & Heat rate, Subsystems of thermal power plants – Fuel and ash 
handling, Draught system, Feed water treatment. Binary Cycles and Cogeneration systems. 

UNIT II DIESEL, GAS TURBINE AND COMBINED CYCLE POWER PLANTS 9 
Otto, Diesel, Dual & Brayton Cycle - Analysis & Optimisation. Components of Diesel and Gas Turbine 
power plants. Combined Cycle Power Plants. Integrated Gasifier based Combined Cycle systems. 

UNIT III NUCLEAR POWER PLANTS 9 

Basics of Nuclear Engineering, Layout and subsystems of Nuclear Power Plants, Working of Nuclear 

Reactors : Boiling Water Reactor (BWR), Pressurized Water Reactor (PW R), CANada Deuterium- 

Uranium reactor (CANDU), Breeder, Gas Cooled and Liquid Metal Cooled Reactors. Safety measures for 

Nuclear Power plants. 

UNIT IV POWER FROM RENEWABLE ENERGY 9 

Hydro Electric Power Plants – Classification, Typical Layout and associated components including Turbines. 

Principle, Construction and working of Wind, Tidal, Solar Photo Voltaic (SPV), Solar Thermal, Geo 

Thermal, Biogas and Fuel Cell power systems. 

UNIT V ENERGY, ECONOMIC AND ENVIRONMENTAL ISSUES OF POWER PLANTS 9 

Power tariff types, Load distribution parameters, load curve, Comparison of site selection criteria, relative 

merits & demerits, Capital & Operating Cost of different power plants. Pollution control 

technologies including Waste Disposal Options for Coal and Nuclear Power Plants. 

 

 

OUTCOMES: TOTAL : 45 PERIODS 

 

Upon the completion of this course the students will be able to 

CO1 Explain the layout, construction and working of the components inside a thermal power plant. 

CO2 Explain the layout, construction and working of the components inside a Diesel, Gas and 

Combined cycle power plants. 

CO3 Explain the layout, construction and working of the components inside nuclear power plants. 

CO4 Explain the layout, construction and working of the components inside Renewable energy 

power plants. 
CO5 Explain the applications of power plants while extend their knowledge to power plant 

economics and environmental hazards and estimate the costs of electrical energy production. 

TEXT BOOK: 

1. Nag. P.K., "Power Plant Engineering", Third Edition, Tata McGraw – Hill Publishing Company 

Ltd., 2008. 

REFERENCES: 

1. El-Wakil. M.M., "Power Plant Technology", Tata McGraw – Hill Publishing Company Ltd., 
2010. 

2. Godfrey Boyle, "Renewable energy", Open University, Oxford University Press in association with the 

Open University, 2004. 

3. Thomas C. Elliott, Kao Chen and Robert C. Swanekamp, "Power Plant Engineering", Second 
Edition, Standard Handbook of McGraw – Hill, 1998. 

POWER PLANT ENGINEERING L T P C 
 3 0 0 4 
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19153L37 ELECTRONICS LABORATORY L T P C 

  0 0 3 2 

OBJECTIVES: 

 To enability the students to understand the behavior of semiconductor device based on 

experimentation. 

LIST OF EXPERIMENTS 

1. Characteristics of Semiconductor diode and Zener diode 

2. Characteristics of a NPN Transistor under common emitter , common collector and 

common base configurations 

3. Characteristics of JFET and draw the equivalent circuit 

4. Characteristics of UJT and generation of saw tooth waveforms 

5. Design and Frequency response characteristics of a Common Emitter amplifier 

6. Characteristics of photo diode & photo transistor, Study of light activated relay circuit 

7. Design and testing of RC phase shift and LC oscillators 

8. Single Phase half-wave and full wave rectifiers with inductive and capacitive filters 

9. Differential amplifiers using FET 

10. Study of CRO for frequency and phase measurements 

11. Realization of passive filters 

 

OUTCOMES: 

 Ability to understand and analyse electronic circuits. 

 

TOTAL: 60 PERIODS 

 

 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

 

1. Semiconductor devices like Diode, Zener Diode, NPN Transistors, JFET, UJT, Photo diode, 

Photo Transistor 

2. Resistors, Capacitors and inductors 

3. Necessary digital IC 8 

4. Function Generators 10 

5. Regulated 3 output Power Supply 5, ± 15V 10 

6. CRO 10 

7. Storage Oscilloscope 1 

8. Bread boards 

9. Atleast one demo module each for the listed equipments. 

10. Component data sheets to be provided 
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19153L38 ELECTRICAL MACHINES LABORATORY-I L T P C 

0 0 3 2 
OBJECTIVES: 

 To expose the students to the operation of D.C. machines and transformers and give 

them experimental skill. 

LIST OF EXPERIMENTS 

1. Open circuit and load characteristics of DC shunt generator- critical resistance and critical speed. 

2. Load characteristics of DC compound generator with differential and cumulative 
connections. 

3. Load test on DC shunt motor. 

4. Load test on DC compound motor. 

5. Load test on DC series motor. 

6. Swinburne’s test and speed control of DC shunt motor. 

7. Hopkinson’s test on DC motor – generator set. 

8. Load test on single-phase transformer and three phase transformers. 

9. Open circuit and short circuit tests on single phase transformer. 

10. Sumpner’s test on single phase transformers. 

11. Separation of no-load losses in single phase transformer. 

12 Study of starters and 3-phase transformers connections. 

 

OUTCOMES: TOTAL: 60 PERIODS 

 Ability to understand and analyze DC Generator 

 Ability to understand and analyze DC Motor 

 Ability to understand and analyse Transformers. 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

1. DC Shunt Motor with Loading Arrangement – 3 nos 

2. DC Shunt Motor Coupled with Three phase Alternator – 1 No. 

3. Single Phase Transformer – 4 nos 

4. DC Series Motor with Loading Arrangement – 1 No. 

5. DC compound Motor with Loading Arrangement – 1 No. 

6. Three Phase Induction Motor with Loading Arrangement – 2 nos 

7. Single Phase Induction Motor with Loading Arrangement – 1 No. 

8. DC Shunt Motor Coupled With DC Compound Generator – 2 nos 

9. DC Shunt Motor Coupled With DC Shunt Motor – 1 No. 

10. Tachometer -Digital/Analog – 8 nos 

11. Single Phase Auto Transformer – 2 nos 

12. Three Phase Auto Transformer – 1 No. 

13. Single Phase Resistive Loading Bank – 2 nos 

14. Three Phase Resistive Loading Bank. – 2 nos 
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19149S41C NUMERICAL METHODS L T P C 
  3 1 0 4 

OBJECTIVES : 

 To introduce the basic concepts of solving algebraic and transcendental equations.

 To introduce the numerical techniques of interpolation in various intervals in real life 

situations.

 To acquaint the student with understanding of numerical techniques of differentiation and 
integration which plays an important role in engineering and technology disciplines.

 To acquaint the knowledge of various techniques and methods of solving ordinary differential 

equations.

 To understand the knowledge of various techniques and methods of solving various types of partial 

differential equations.

UNIT I SOLUTION OF EQUATIONS AND EIGENVALUE PROBLEMS 12 

Solution of algebraic and transcendental equations - Fixed point iteration method – Newton Raphson method - 
Solution of linear system of equations - Gauss elimination method – Pivoting - Gauss Jordan method – Iterative 
methods of Gauss Jacobi and Gauss Seidel - Eigenvalues of a matrix by Power method and Jacobi’s method 
for symmetric matrices. 

UNIT II INTERPOLATION AND APPROXIMATION 12 

Interpolation with unequal intervals - Lagrange's interpolation – Newton’s divided difference 

interpolation – Cubic Splines - Difference operators and relations - Interpolation with equal intervals - 

Newton’s forward and backward difference formulae. 

UNIT III NUMERICAL DIFFERENTIATION AND INTEGRATION 12 

Approximation of derivatives using  interpolation polynomials -  Numerical integration using 

Trapezoidal, Simpson’s 1/3 rule – Romberg’s Method - Two point and three point Gaussian 

quadrature formulae – Evaluation of double integrals by Trapezoidal and Simpson’s 1/3 rules. 

UNIT IV INITIAL VALUE PROBLEMS FOR ORDINARY DIFFERENTIAL EQUATIONS 12 

Single step methods - Taylor’s series method - Euler’s method - Modified Euler’s method - Fourth order 

Runge - Kutta method for solving first order equations - Multi step methods - Milne’s and Adams 

- Bash forth predictor corrector methods for solving first order equations. 

UNIT V BOUNDARY VALUE PROBLEMS IN ORDINARY AND PARTIAL DIFFERENTIAL 

EQUATIONS 12 

Finite difference methods for solving second order two - point linear boundary value problems - Finite 

difference techniques for the solution of two dimensional Laplace’s and Poisson’s equations on rectangular 

domain – One dimensional heat flow equation by explicit and implicit (Crank Nicholson) 

methods – One dimensional wave equation by explicit method. 

TOTAL : 60 PERIODS 

OUTCOMES : 

Upon successful completion of the course, students should be able to: 

 Understand the basic concepts and techniques of solving algebraic and transcendental equations.

 Appreciate the numerical techniques of interpolation and error approximations in various intervals 
in real life situations.

 Apply the numerical techniques of differentiation and integration for engineering problems.

 Understand the knowledge of various techniques and methods for solving first and second order 
ordinary differential equations.

 Solve the partial and ordinary differential equations with initial and boundary conditions by using 

certain techniques with engineering applications.
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TEXTBOOKS : 

1. Burden, R.L and Faires, J.D, "Numerical Analysis", 9th Edition, Cengage Learning, 2016. 

2. Grewal, B.S., and Grewal, J.S., "Numerical Methods in Engineering and Science", Khanna 
Publishers, 10th Edition, New Delhi, 2015. 

REFERENCES : 

1. Brian Bradie, "A Friendly Introduction to Numerical Analysis", Pearson Education, Asia, New 

Delhi, 2007. 

2. Gerald. C. F. and Wheatley. P. O., "Applied Numerical Analysis", Pearson Education, Asia, 6th 

Edition, New Delhi, 2006. 
3. Mathews, J.H. "Numerical Methods for Mathematics, Science and Engineering", 2nd Edition, Prentice 

Hall, 1992. 

4. Sankara Rao. K., "Numerical Methods for Scientists and Engineers", Prentice Hall of India Pvt. 

Ltd, 3rd Edition, New Delhi, 2007. 

5. Sastry, S.S, "Introductory Methods of Numerical Analysis", PHI Learning Pvt. Ltd, 5th Edition, 

2015. 
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19153C42 ELECTRICAL MACHINES – II L T P C 

2 2 0 4 

 

OBJECTIVES: 

To impart knowledge on the following Topics 

 Construction and performance of salient and non – salient type synchronous 

generators.

 Principle of operation and performance of synchronous motor.

 Construction, principle of operation and performance of induction machines.

 Starting and speed control of three-phase induction motors.

 Construction, principle of operation and performance of single phase induction motors 

and special machines.

UNIT I SYNCHRONOUS GENERATOR 6+6 

Constructional details – Types of rotors –winding factors- emf equation – Synchronous 

reactance – Armature reaction – Phasor diagrams of non salient pole synchronous generator 

connected to infinite bus--Synchronizing and parallel operation – Synchronizing torque -Change of 

excitation and mechanical input- Voltage regulation – EMF, MMF, ZPF and A.S.A methods – 

steady state power- angle characteristics– Two reaction theory –slip test -short circuit transients - 

Capability Curves 

 

UNIT II SYNCHRONOUS MOTOR 6+6 

Principle of operation – Torque equation – Operation on infinite bus bars - V and Inverted V curves 
– Power input and power developed equations – Starting methods – Current loci for constant power 
input, constant excitation and constant power developed-Hunting – natural frequency of oscillations 
– damper windings- synchronous condenser. 

 

UNIT III THREE PHASE INDUCTION MOTOR 6+6 
Constructional details – Types of rotors –- Principle of operation – Slip –cogging and 
crawling- Equivalent circuit – Torque-Slip characteristics - Condition for maximum torque – Losses 
and efficiency – Load test - No load and blocked rotor tests - Circle diagram – Separation of 
losses – Double cage induction motors –Induction generators – Synchronous induction motor. 

 

UNIT IV STARTING AND SPEED CONTROL OF THREE PHASE INDUCTION 

MOTOR 

6+6 

Need for starting – Types of starters – DOL, Rotor resistance, Autotransformer and Star- delta 

starters – Speed control – Voltage control, Frequency control and pole changing – Cascaded 

connection-V/f control – Slip power recovery scheme-Braking of three phase induction motor: 

Plugging, dynamic braking and regenerative braking. 

UNIT V SINGLE PHASE INDUCTION MOTORS AND SPECIAL MACHINES 6+6 

Constructional details of single phase induction motor – Double field revolving theory and 

operation – Equivalent circuit – No load and blocked rotor test – Performance analysis – Starting 

methods of single-phase induction motors – Capacitor-start capacitor run Induction motor- 

Shaded pole induction motor - Linear induction motor – Repulsion motor - 

Hysteresis motor - AC series motor- Servo motors- Stepper motors - introduction to 

magnetic levitation systems. 

TOTAL : 60 PERIODS 
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OUTCOMES: 

 Ability to understand the construction and working principle of Synchronous 
Generator

 Ability to understand MMF curves and armature windings.

 Ability to acquire knowledge on Synchronous motor.

 Ability to understand the construction and working principle of Three phase Induction 

Motor

 Ability to understand the construction and working principle of Special Machines

 Ability to predetermine the performance characteristics of Synchronous Machines.

TEXT BOOKS: 

1. A.E. Fitzgerald, Charles Kingsley, Stephen. D. Umans, ‘Electric Machinery’, Mc Graw 
Hill publishing Company Ltd, 2003. 

2. Vincent Del Toro, ‘Basic Electric Machines’ Pearson India Education, 2016. 

3. Stephen J. Chapman, ‘Electric Machinery Fundamentals’4th edition, McGraw Hill 

Education Pvt. Ltd, 2010. 

REFERENCES 

1. D.P. Kothari and I.J. Nagrath, ‘Electric Machines’, McGraw Hill Publishing 
Company Ltd, 2002. 

2. P.S. Bhimbhra, ‘Electrical Machinery’, Khanna Publishers, 2003. 

3. M.N. Bandyopadhyay, Electrical Machines Theory and Practice, PHI Learning PVT LTD., 
New Delhi, 2009. 

4. B.R.Gupta, ’Fundamental of Electric Machines’ New age International Publishers,3rd 

Edition ,Reprint 2015. 

5. Murugesh Kumar, ‘Electric Machines’, Vikas Publishing House Pvt. Ltd, 2002. 

6. Alexander S. Langsdorf, ‘Theory of Alternating-Current Machinery’, McGraw Hill 

Publications, 2001. 

 

 

 

 

 

19153C43 TRANSMISSION AND DISTRIBUTION L T  P C 
  3 1 0 4 

OBJECTIVES: 

 To study the structure of electric power system and to develop expressions for the 

computation of transmission line parameters. 

 To obtain the equivalent circuits for the transmission lines based on distance and to determine 

voltage regulation and efficiency. 

 To understand the mechanical design of transmission lines and to analyze the voltage 

distribution in insulator strings to improve the efficiency. 

 To study the types, construction of cabilitys and methods to improve the efficiency. 

 To study about distribution systems, types of substations, methods of grounding, EHVAC, 

HVDC and FACTS. 

UNIT I TRANSMISSION LINE PARAMETERS 9 
Structure of Power System - Parameters of single and three phase transmission lines with single 
and double circuits -Resistance, inductance and capacitance of solid, stranded and bundled 

conductors, Symmetrical and unsymmetrical spacing and transposition - application of self and 
mutual GMD; skin and proximity effects -Typical configurations, conductor types and electrical 
parameters of EHV lines. 

485



B.TECH-EEE-R2017-SEM IV 

53 

 

 

 

 

 

 

UNIT II MODELLING AND PERFORMANCE OF TRANSMISSION LINES 9 

Performance of Transmission lines - short line, medium line and long line - equivalent circuits, 

phasor diagram, attenuation constant, phase constant, surge impedance - transmission 

efficiency and voltage regulation, real and reactive power flow in lines - Power Circle diagrams - 

Formation of Corona – Critical Voltages – Effect on Line Performance. 

UNIT III MECHANICAL DESIGN OF LINES 9 

Mechanical design of OH lines – Line Supports –Types of towers – Stress and Sag 

Calculation – Effects of Wind and Ice loading. Insulators: Types, voltage distribution in 

insulator string, improvement of string efficiency, testing of insulators. 

UNIT IV UNDER GROUND CABILITYS 9 

Underground cabilitys - Types of cabilitys – Construction of single core and 3 core Cabilitys - 

Insulation Resistance – Potential Gradient - Capacitance of Single-core and 3 core cabilitys 

- Grading of cabilitys - Power factor and heating of cabilitys– DC cabilitys. 

UNIT V DISTRIBUTION SYSTEMS 9 

Distribution Systems – General Aspects – Kelvin’s Law – AC and DC distributions - 

Techniques of Voltage Control and Power factor improvement – Distribution Loss –Types of 

Substations -Methods of Grounding – Trends in Transmission and Distribution: EHVAC, HVDC 

and FACTS (Qualitative treatment only). 

TOTAL : 45 PERIODS 

OUTCOMES: 

 To understand the importance and the functioning of transmission line parameters.

 To understand the concepts of Lines and Insulators.

 To acquire knowledge on the performance of Transmission lines.

 To acquire knowledge on Underground Cabilitys

 To become familiar with the function of different components used in Transmission and 

Distribution levels of power system and modelling of these components.

TEXT BOOKS: 

1. D.P.Kothari, I.J. Nagarath, ‘Power System Engineering’, Mc Graw-Hill Publishing 

Company limited, New Delhi, Second Edition, 2008. 

2. C.L.Wadhwa, ‘Electrical Power Systems’, New Academic Science Ltd, 2009. 

3. S.N. Singh, ‘Electric Power Generation, Transmission and Distribution’, Prentice Hall of 

India Pvt. Ltd, New Delhi, Second Edition, 2011. 

REFERENCES 

1. B.R.Gupta, ‘Power System Analysis and Design’ S. Chand, New Delhi, Fifth Edition, 

2008. 

2. Luces M.Fualken berry, Walter Coffer, ‘Electrical Power Distribution and 

Transmission’, Pearson Education, 2007. 

3. Arun Ingole, "power transmission and distribution" Pearson Education, 2017 

4. J.Brian, Hardy and Colin R.Bayliss ‘Transmission and Distribution in Electrical 
Engineering’, Newnes; Fourth Edition, 2012. 

5. G.Ramamurthy, “Handbook of Electrical power Distribution,” Universities Press, 

2013. 

6. V.K.Mehta, Rohit Mehta, ‘Principles of power system’, S. Chand & Company Ltd, New 

Delhi, 2013 
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19153C44 MEASUREMENTS AND INSTRUMENTATION L T P C 
  3 1 0 4 

OBJECTIVES: 

To impart knowledge on the following Topics 

 Basic functional elements of instrumentation

 Fundamentals of electrical and electronic instruments

 Comparison between various measurement techniques

 Various storage and display devices

 Various transducers and the data acquisition systems

UNIT I INTRODUCTION 9 

Functional elements of an instrument – Static and dynamic characteristics – Errors in 

measurement – Statistical evaluation of measurement data – Standards and calibration- Principle 

and types of analog and digital voltmeters, ammeters. 

UNIT II ELECTRICAL AND ELECTRONIC INSTRUMENTS 9 

Principle and types of multi meters – Single and three phase watt meters and energy meters – Magnetic 

measurements – Determination of B-H curve and measurements of iron loss – Instrument 

transformers – Instruments for measurement of frequency and phase. 

UNIT III COMPARATIVE METHODS OF MEASUREMENTS 9 

D.C potentiometers, D.C (Wheat stone, Kelvin and Kelvin Double bridge) & A.C bridges 

(Maxwell, Anderson and Schering bridges), transformer ratio bridges, self-balancing bridges. 

Interference & screening – Multiple earth and earth loops - Electrostatic and electromagnetic 

Interference – Grounding techniques. 

UNIT IV STORAGE AND DISPLAY DEVICES 9 

Magnetic disk and tape – Recorders, digital plotters and printers, CRT display, digital CRO, LED, 

LCD & Dot matrix display – Data Loggers. 

UNIT V TRANSDUCERS AND DATA ACQUISITION SYSTEMS 9 

Classification of transducers – Selection of transducers – Resistive, capacitive & inductive 

Transducers – Piezoelectric, Hall effect, optical and digital transducers – Elements of data 

acquisition system – Smart sensors-Thermal Imagers. 

TOTAL : 45 PERIODS 

OUTCOMES: 

 To acquire knowledge on Basic functional elements of instrumentation

 To understand the concepts of Fundamentals of electrical and electronic instruments

 Ability to compare between various measurement techniques

 To acquire knowledge on Various storage and display devices

 To understand the concepts Various transducers and the data acquisition systems

 Ability to model and analyze electrical and electronic Instruments and understand the 

operational features of display Devices and Data Acquisition System.
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TEXT BOOKS: 

1. A.K. Sawhney, ‘A Course in Electrical & Electronic Measurements & Instrumentation’, 

Dhanpat Rai and Co, 2010. 

2. J. B. Gupta, ‘A Course in Electronic and Electrical Measurements’, S. K. Kataria & Sons, Delhi, 
2013. 

3. Doebelin E.O. and Manik D.N., Measurement Systems – Applications and Design, Special 

Indian Edition, McGraw Hill Education Pvt. Ltd., 2007. 

REFERENCES 

1. H.S. Kalsi, ‘Electronic Instrumentation’, McGraw Hill, III Edition 2010. 

2. D.V.S. Murthy, ‘Transducers and Instrumentation’, Prentice Hall of India Pvt Ltd, 2015. 

3. David Bell, ‘ Electronic Instrumentation & Measurements’, Oxford University Press,2013. 

4. Martin Reissland, ‘Electrical Measurements’, New Age International (P) Ltd., Delhi, 2001. 

5. Alan. S. Morris, Principles of Measurements and Instrumentation, 2nd Edition, Prentice Hall of India, 

2003. 

 

 

 

 

 

19153C45 LINEAR INTEGRATED CIRCUITS AND APPLICATIONS L T  P C 

3 1 0 4 

OBJECTIVES: 

To impart knowledge on the following topics 

• Signal analysis using Op-amp based circuits. 

• Applications of Op-amp. 

• Functional blocks and the applications of special ICs like Timers, PLL circuits, regulator 

Circuits. 

• IC fabrication procedure. 

UNIT I IC FABRICATION 9 

IC classification, fundamental of monolithic IC technology, epitaxial growth, masking and 

etching, diffusion of impurities. Realisation of monolithic ICs and packaging. Fabrication of 

diodes, capacitance, resistance, FETs and PV Cell. 

UNIT II CHARACTERISTICS OF OPAMP 9 

Ideal OP-AMP characteristics, DC characteristics, AC characteristics, differential amplifier; 

frequency response of OP-AMP; Basic applications of op-amp – Inverting and Non-inverting 

Amplifiers, summer, differentiator and integrator-V/I & I/V converters. 

UNIT III APPLICATIONS OF OPAMP 9 

Instrumentation amplifier and its applications for transducer Bridge, Log and Antilog 

Amplifiers- Analog multiplier & Divider, first and second order active filters, comparators, 

multivibrators, waveform generators, clippers, clampers, peak detector, S/H circuit, D/A 

converter (R- 2R ladder and weighted resistor types), A/D converters using opamps. 

UNIT IV SPECIAL ICs 9 

Functional block, characteristics of 555 Timer and its PWM application - IC-566 voltage 
controlled oscillator IC; 565-phase locked loop IC, AD633 Analog multiplier ICs. 
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UNIT V APPLICATION ICs 9 

AD623 Instrumentation Amplifier and its application as load cell weight measurement - IC 

voltage regulators –LM78XX, LM79XX; Fixed voltage regulators its application as Linear power 

supply - LM317, 723 Variability voltage regulators, switching regulator- SMPS - ICL 

8038 function generator IC. 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to acquire knowledge in IC fabrication procedure

 Ability to analyze the characteristics of Op-Amp

 To understand the importance of Signal analysis using Op-amp based circuits. 

 Functional blocks and the applications of special ICs like Timers, PLL circuits, regulator 

Circuits.

 To understand and acquire knowledge on the Applications of Op-amp

 Ability to understand and analyse, linear integrated circuits their Fabrication and 

Application.

TEXT BOOKS: 

1. David A. Bell, ‘Op-amp & Linear ICs’, Oxford, 2013. 
2. D. Roy Choudhary, Sheil B. Jani, ‘Linear Integrated Circuits’, II edition, New Age, 

2003. 

3. Ramakant A.Gayakward, ‘Op-amps and Linear Integrated Circuits’, IV edition, 

Pearson Education, 2003 / PHI. 2000. 

REFERENCES 

1. Fiore,”Opamps & Linear Integrated Circuits Concepts & applications”, Cengage, 

2010. 

2. Floyd ,Buchla,”Fundamentals of Analog Circuits, Pearson, 2013. 
3. Jacob Millman, Christos C.Halkias, ‘Integrated Electronics - Analog and Digital 

circuits system’, McGraw Hill, 2003. 

4. Robert F.Coughlin, Fredrick F. Driscoll, ‘Op-amp and Linear ICs’, Pearson, 6th 

edition,2012. 

5. Sergio Franco, ‘Design with Operational Amplifiers and Analog Integrated Circuits’, Mc 

Graw Hill, 2016. 

6. Muhammad H. Rashid,’ Microelectronic Circuits Analysis and Design’ Cengage 
Learning, 2011. 

 

19153C46 CONTROL SYSTEMS L T P C 

2 2 0 4 

COURSE OBJECTIVES 

 To understand the use of transfer function models for analysis physical systems and 
introduce the control system components.

 To provide adequate knowledge in the time response of systems and steady state error analysis.

 To accord basic knowledge in obtaining the open loop and closed–loop frequency 
responses of systems.

 To introduce stability analysis and design of compensators
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UNIT I SYSTEMS AND REPRESENTATION 9 

Basic elements in control systems: – Open and closed loop systems – Electrical analogy of 

mechanical and thermal systems – Transfer function – AC and DC servomotors – Block diagram reduction 

techniques – Signal flow graphs. 

UNIT II TIME RESPONSE 9 

Time response: – Time domain specifications – Types of test input – I and II order system response – Error 

coefficients – Generalized error series – Steady state error – Root locus construction- Effects of P, PI, PID 

modes of feedback control –Time response analysis. 

UNIT III FREQUENCY RESPONSE 9 

Frequency response: – Bode plot – Polar plot – Determination of closed loop response from open loop 
response - Correlation between frequency domain and time domain specifications 

UNIT IV STABILITY AND COMPENSATOR DESIGN 9 

Characteristics equation – Routh Hurwitz criterion – Nyquist stability criterion- Performance criteria – Effect 

of Lag, lead and lag-lead compensation on frequency response-Design of Lag, lead and lag- lead 

compensator using bode plots. 

UNIT V STATE VARIABLE ANALYSIS 9 

Concept of state variables – State models for linear and time invariant Systems – Solution of state and 

output equation in controllable canonical form – Concepts of controllability and observability. 

TOTAL (L: 45+T:30): 75 PERIODS 
COURSE OUTCOMES 

At the end of the course, the student should have the : 

 Ability to develop various representations of system based on the knowledge of

 Mathematics, Science and Engineering fundamentals. 

 Ability to do time domain and frequency domain analysis of various models of linear system.

 Ability to interpret characteristics of the system to develop mathematical model.

 Ability to design appropriate compensator for the given specifications.

 Ability to come out with solution for complex control problem.

 Ability to understand use of PID controller in closed loop system.

TEXT BOOKS 

1. Nagarath, I.J. and Gopal, M., “Control Systems Engineering”, New Age International 
Publishers, 2017. 

2. Benjamin C. Kuo, “Automatic Control Systems”, Wiley, 2014. 

REFERENCES 

1. Katsuhiko Ogata, “Modern Control Engineering”, Pearson, 2015. 

2. Richard C.Dorf and Bishop, R.H., “Modern Control Systems”, Pearson Education,2009. 

3. John J.D., Azzo Constantine, H. and Houpis Sttuart, N Sheldon, “Linear Control System 
Analysis and Design with MATLAB”, CRC Taylor& Francis Reprint 2009. 

4. Rames C.Panda and T. Thyagarajan, “An Introduction to Process Modelling 

Identification and Control of Engineers”, Narosa Publishing House, 2017. 

5. M.Gopal, “Control System: Principle and design”, McGraw Hill Education, 2012. 

6. NPTEL Video Lecture Notes on “Control Engineering “by Prof. S. D. Agashe, IIT 

Bombay. 
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19153L47 ELECTRICAL MACHINES LABORATORY - II L T P C 

0 0 4 2 

OBJECTIVES: 

 To expose the students to the operation of synchronous machines and induction motors 
and give them experimental skill. 

 

LIST OF EXPERIMENTS 

1. Regulation of three phase alternator by EMF and MMF methods. 

2. Regulation of three phase alternator by ZPF and ASA methods. 

3. Regulation of three phase salient pole alternator by slip test. 

4. Measurements of negative sequence and zero sequence impedance of alternators. 

5. V and Inverted V curves of Three Phase Synchronous Motor. 

6. Load test on three-phase induction motor. 

7. No load and blocked rotor tests on three-phase induction motor (Determination of 

equivalent circuit parameters). 

8. Separation of No-load losses of three-phase induction motor. 

9. Load test on single-phase induction motor. 

10. No load and blocked rotor test on single-phase induction motor. 

11. Study of Induction motor Starters 

TOTAL: 60 PERIODS 

OUTCOMES: 

At the end of the course, the student should have the : 

 Ability to understand and analyze EMF and MMF methods

 Ability to analyze the characteristics of V and Inverted V 

curves

 Ability to understand the importance of Synchronous machines

 Ability to understand the importance of Induction Machines

 Ability to acquire knowledge on separation of losses

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

1. Synchronous Induction motor 3HP – 1 No. 

2. DC Shunt Motor Coupled With Three phase Alternator – 4 nos 

3. DC Shunt Motor Coupled With Three phase Slip ring Induction motor – 1 No. 

4. Three Phase Induction Motor with Loading Arrangement – 2 nos 

5. Single Phase Induction Motor with Loading Arrangement – 2 nos 

6. Tachometer -Digital/Analog – 8 nos 

7. Single Phase Auto Transformer – 2 nos 

8. Three Phase Auto Transformer – 3 nos 

9. Single Phase Resistive Loading Bank – 2 nos 

10. Three Phase Resistive Loading Bank – 2 nos 

11. Capacitor Bank – 1 No. 
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19153L48 LINEAR AND DIGITAL INTEGRATED 

CIRCUITS LABORATORY 

L T  P C 

0 0 4 2 

OBJECTIVES: 

 To learn design, testing and characterizing of circuit behavior with digital and analog 

ICs. 

LIST OF EXPERIMENTS 

1. Implementation of Boolean Functions, Adder and Subtractor circuits. 

2. Code converters: Excess-3 to BCD and Binary to Gray code converter and vice-versa 

3. Parity generator and parity checking 

4. Encoders and Decoders 

5. Counters: Design and implementation of 3-bit modulo counters as synchronous and 

Asynchronous types using FF IC’s and specific counter IC. 

6. Shift Registers: Design and implementation of 4-bit shift registers in SISO, SIPO, PISO, PIPO 

modes using suitability IC’s. 

7. Study of multiplexer and de multiplexer 

8. Timer IC application: Study of NE/SE 555 timer in Astability, Monostability operation. 

9. Application of Op-Amp: inverting and non-inverting amplifier, Adder, comparator, 

Integrator and Differentiator. 

10. Voltage to frequency characteristics of NE/ SE 566 IC. 

11. Variability Voltage Regulator using IC LM317. 

TOTAL: 60 PERIODS 

OUTCOMES: 

At the end of the course, the student should have the : 

 Ability to understand and implement Boolean Functions.

 Ability to understand the importance of code conversion

 Ability to Design and implement 4-bit shift registers

 Ability to acquire knowledge on Application of Op-Amp

 Ability to Design and implement counters using specific counter IC.

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: (3 per Batch) 

 

S.No Name of the equipments / Components Quantity Required Remarks 

1 Dual ,(0-30V) variability Power Supply 10 - 

2 CRO 9 30MHz 

3 Digital Multimeter 10 Digital 

4 Function Generator 8 1 MHz 

5 IC Tester (Analog) 2  

6 Bread board 10  
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7 Computer (PSPICE installed) 1  

Consumabilitys (sufficient quantity) 

1 IC 741/ IC NE555/566/565 

2 Digital IC types 

3 LED 

4 LM317 

5 LM723 

6 ICSG3524 / SG3525 

7 Transistor – 2N3391 

8 Diodes, IN4001,BY126 

9 Zener diodes 

10 Potentiometer 

11 Step-down transformer 230V/12-0-12V 

12 Capacitor 

13 Resistors 1/4 Watt Assorted 

14 Single Strand Wire 
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19153C51 

OBJECTIVES: 

 To model the power system under steady state operating condition 

 To understand and apply iterative techniques for power flow analysis 

 To model and carry out short circuit studies on power system 

 To model and analyze stability problems in power system 

UNIT I POWER SYSTEM 9 

Need for system planning and operational studies - Power scenario in India - Power system 
components – Representation - Single line diagram - per unit quantities - p.u. impedance diagram 

- p.u. reactance diagram - Network graph, Bus incidence matrix, Primitive parameters, Bus 

admittance matrix from primitive parameters - Representation of off- nominal transformer - 

Formation of bus admittance matrix of large power network. 

UNIT II POWER FLOW ANALYSIS 9 

Bus classification - Formulation of Power Flow problem in polar coordinates - Power flow 

solution using Gauss Seidel method - Handling of Voltage controlled buses - Power Flow 

Solution by Newton Raphson method. 

UNIT III SYMMETRICAL FAULT ANALYSIS 9 
Assumptions in short circuit analysis - Symmetrical short circuit analysis using Thevenin’s 
theorem - Bus Impedance matrix building algorithm (without mutual coupling) - Symmetrical fault 
analysis through bus impedance matrix - Post fault bus voltages - Fault level - Current limiting 
reactors. 

UNIT IV UNSYMMETRICAL FAULT ANALYSIS 9 

Symmetrical components - Sequence impedances - Sequence networks - Analysis of 

unsymmetrical faults at generator terminals: LG, LL and LLG - unsymmetrical fault occurring at any 

point in a power system - computation of post fault currents in symmetrical component and 

phasor domains. 

UNIT V STABILITY ANALYSIS 9 

Classification of power system stability – Rotor angle stability - Swing equation - Swing curve - 

Power-Angle equation - Equal area criterion - Critical clearing angle and time - Classical step- 

by-step solution of the swing equation – modified Euler method. 

TOTAL : 45 PERIODS 

OUTCOMES: 
 Ability to model the power system under steady state operating condition 

 Ability to understand and apply iterative techniques for power flow analysis 

 Ability to model and carry out short circuit studies on power system 

 Ability to model and analyze stability problems in power system 

 Ability to acquire knowledge on Fault analysis. 

 Ability to model and understand various power system components and carry out power 

flow, short circuit and stability studies. 

POWER SYSTEM ANALYSIS L T P C 
 3 1 0 4 
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TEXT BOOKS: 

1. John J. Grainger, William D. Stevenson, Jr, ‘Power System Analysis’, Mc Graw Hill 

Education (India) Private Limited, New Delhi, 2015. 

2. Kothari D.P. and Nagrath I.J., ‘Power System Engineering’, Tata McGraw-Hill 

Education, Second Edition, 2008. 

3. Hadi Saadat, ‘Power System Analysis’, Tata McGraw Hill Education Pvt. Ltd., New 

Delhi, 21st reprint, 2010. 

 

REFERENCES 

1. Pai M A, ‘Computer Techniques in Power System Analysis’, Tata Mc Graw-Hill 
Publishing Company Ltd., New Delhi, Second Edition, 2007. 

2. J. Duncan Glover, Mulukutla S.Sarma, Thomas J. Overbye, ‘Power System Analysis 

& Design’, Cengage Learning, Fifth Edition, 2012. 

3. Gupta B.R., ‘Power System - Analysis and Design’, S. Chand Publishing, 2001. 

4. Kundur P., ‘Power System Stability and Control’, Tata McGraw Hill Education Pvt. 

Ltd., New Delhi, 10th reprint, 2010. 

 

 

 

 

 

 

19153C52 MICROPROCESSORS AND MICROCONTROLLERS L T P C 
  4 0 0 4 

 

OBJECTIVES: 

To impart knowledge on the following Topics 

 Architecture of µP8085 & µC 8051 

 Addressing modes & instruction set of 8085 & 8051. 

 Need & use of Interrupt structure 8085 & 8051. 

 Simple applications development with programming 8085 & 8051 

UNIT I 8085 PROCESSOR 9 

Hardware Architecture, pinouts – Functional Building Blocks of Processor – Memory 
organization – I/O ports and data transfer concepts– Timing Diagram – Interrupts. 

UNIT II PROGRAMMING OF 8085 PROCESSOR 
9 

Instruction -format and addressing modes – Assembly language format – Data transfer, data 

manipulation& control instructions – Programming: Loop structure with counting & Indexing – Look 

up tability - Subroutine instructions - stack. 

UNIT III 8051 MICRO CONTROLLER 9 

Hardware Architecture, pinouts – Functional Building Blocks of Processor – Memory 
organization – I/O ports and data transfer concepts– Timing Diagram – Interrupts- Data Transfer, 

Manipulation, Control Algorithms& I/O instructions, Comparison to Programming concepts with 
8085. 
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UNIT IV PERIPHERAL INTERFACING 9 

Study on need, Architecture, configuration and interfacing, with ICs: 8255, 8259, 8254, 
8279, - A/D and D/A converters &Interfacing with 8085& 8051. 

UNIT V MICRO CONTROLLER PROGRAMMING & APPLICATIONS 9 

Simple programming exercises- key board and display interface –Control of servo motor- stepper 

motor control- Application to automation systems. 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to acquire knowledge in Addressing modes & instruction set of 8085 & 8051. 

 Ability to need & use of Interrupt structure 8085 & 8051. 

 Ability to understand the importance of Interfacing 

 Ability to explain the architecture of Microprocessor and Microcontroller. 

 Ability to write the assembly language programme. 

 Ability to develop the Microprocessor and Microcontroller based applications. 
TEXT BOOKS: 

1. Sunil Mathur &Jeebananda Panda, “Microprocessor and Microcontrollers”, PHI 

Learning Pvt. Ltd, 2016. 

2. R.S. Gaonkar, ‘Microprocessor Architecture Programming and Application’, with 

8085, Wiley Eastern Ltd., New Delhi, 2013. 

3. Muhammad Ali Mazidi & Janice Gilli Mazidi, R.D.Kinely ‘The 8051 Micro Controller 

and Embedded Systems’, PHI Pearson Education, 5th Indian reprint, 2003. 

REFERENCES 

1. Krishna Kant, “Microprocessor and Microcontrollers”, Eastern Company Edition, 

Prentice Hall of India, New Delhi, 2007. 

2. B.RAM,” Computer Fundamentals Architecture and Organization” New age 

International Private Limited, Fifth edition, 2017. 

3. Soumitra Kumar Mandal, Microprocessor & Microcontroller Architecture, 

Programming & Interfacing using 8085,8086,8051,McGraw Hill Edu,2013. 

4. Ajay V.Deshmukh, ‘Microcontroller Theory &Applications’, McGraw Hill Edu,2016 

5. Douglas V.Hall, ‘Microprocessor and Interfacing’, McGraw Hill Edu,2016. 

 

 

 

 

 

19153C53 POWER ELECTRONICS L T P C 

4 0 0 4 

OBJECTIVES: 

To impart knowledge on the following Topics 

 Different types of power semiconductor devices and their switching 

 Operation, characteristics and performance parameters of controlled rectifiers 

 Operation, switching techniques and basics topologies of DC-DC switching 

regulators. 

 Different modulation techniques of pulse width modulated inverters and to 

understand harmonic reduction methods. 

 Operation of AC voltage controller and various configurations. 
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UNIT I POWER SEMI-CONDUCTOR DEVICES 9 

Study of switching devices, SCR, TRIAC, GTO, BJT, MOSFET, IGBT and IGCT- Static 

characteristics: SCR, MOSFET and IGBT - Triggering and commutation circuit for SCR- 

Introduction to Driver and snubber circuits. 

inductance–– Firing Schemes for converter–Dual converters, Applications-light dimmer, 
Excitation system, Solar PV systems. 

UNIT III DC TO DC CONVERTERS 9 

Step-down and step-up chopper-control strategy– Introduction to types of choppers-A, B, C, D and 

E -Switched mode regulators- Buck, Boost, Buck- Boost regulator, Introduction to Resonant 

Converters, Applications-Battery operated vehicles. 

UNIT IV INVERTERS 0 0 
9
 

Single phase and three phase voltage source inverters (both120 mode and 180 mode)– 
Voltage& harmonic control--PWM techniques: Multiple PWM, Sinusoidal PWM, modified 

sinusoidal PWM – Introduction to space vector modulation –Current source inverter, 

Applications-Induction heating, UPS. 

UNIT V AC TO AC CONVERTERS 9 

Single   phase and Three phase AC voltage controllers–Control strategy- Power Factor Control 

– Multistage sequence control -single phase and three phase cyclo converters – 

Introduction to Matrix converters, Applications –welding . 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to analyse AC-AC and DC-DC and DC-AC converters. 

 Ability to choose the converters for real time applications. 

TEXT BOOKS: 
1. M.H. Rashid, ‘Power Electronics: Circuits, Devices and Applications’, Pearson 

Education, Third Edition, New Delhi, 2004. 

2. P.S.Bimbra “Power Electronics” Khanna Publishers, third Edition, 2003. 

3. Ashfaq Ahmed ‘Power Electronics for Technology’, Pearson Education, Indian 

reprint, 2003. 

REFERENCES 

1. Joseph Vithayathil,’ Power Electronics, Principles and Applications’, McGraw Hill 

Series, 6
th 

Reprint, 2013. 

2. Philip T. Krein, “Elements of Power Electronics” Oxford University Press, 2004 

Edition. 

3. L. Umanand, “Power Electronics Essentials and Applications”, Wiley, 2010. 

4. Ned Mohan Tore. M. Undel and, William. P. Robbins, ‘Power Electronics: 

Converters, Applications and Design’, John Wiley and sons, third edition, 2003. 

5. S.Rama Reddy, ‘Fundamentals of Power Electronics’, Narosa Publications, 2014. 

6. M.D. Singh and K.B. Khanchandani, “Power Electronics,” Mc Graw Hill India, 2013. 

7. JP Agarwal,” Power Electronic Systems: Theory and Design” 1e, Pearson Education, 

2002. 

UNIT II PHASE-CONTROLLED CONVERTERS    9 
2-pulse, 3-pulse and 6-pulseconverters– performance parameters –Effect of source 
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19153C55 DIGITAL SIGNAL PROCESSING L T P C 
  2 2 0 4 

OBJECTIVES: To impart knowledge about the following topics: 

 Signals and systems & their mathematical representation. 

 Discrete time systems. 

 Transformation techniques & their computation. Filters and 

 their design for digital implementation. Programmability digital 

 signal processor & quantization effects. 

UNIT I INTRODUCTION 6+6 

Classification of systems: Continuous, discrete, linear, causal, stability, dynamic, recursive, time 
variance; classification of signals: continuous and discrete, energy and power; mathematical 
representation of signals; spectral density; sampling techniques, quantization, quantization error, 
Nyquist rate, aliasing effect. 

 

UNIT II DISCRETE TIME SYSTEM ANALYSIS 6+6 

Z-transform and its properties, inverse z-transforms; difference equation – Solution by z- 

transform, application to discrete systems - Stability analysis, frequency response – 

Convolution – Discrete Time Fourier transform , magnitude and phase representation. 

UNIT III DISCRETE FOURIER TRANSFORM & COMPUTATION 6+6 

Discrete Fourier Transform-  properties, magnitude and phase representation - 

Computation of DFT using FFT algorithm – DIT &DIF using radix 2 FFT – Butterfly 

structure. 

UNIT IV DESIGN OF DIGITAL FILTERS 6+6 

FIR & IIR filter realization – Parallel & cascade forms. FIR design: Windowing Techniques – Need 
and choice of windows – Linear phase characteristics. Analog filter design – Butterworth 
and Chebyshev approximations; IIR Filters, digital design using impulse invariant and bilinear 
transformation Warping, pre warping. 

UNIT V DIGITAL SIGNAL PROCESSORS 6+6 

Introduction – Architecture – Features – Addressing Formats – Functional modes - 

Introduction to Commercial DS Processors. 

TOTAL : 60 PERIODS 

OUTCOMES: 

1. Ability to understand the importance of Fourier transform, digital filters and DS 
Processors. 

2. Ability to acquire knowledge on Signals and systems & their mathematical 

representation. 

3. Ability to understand and analyze the discrete time systems. 

4. Ability to analyze the transformation techniques & their computation. 

5. Ability to understand the types of filters and their design for digital implementation. 

6. Ability to acquire knowledge on programmability digital signal processor & quantization 
effects. 

TEXT BOOKS: 

1. J.G. Proakis and D.G. Manolakis, ‘Digital Signal Processing Principles, Algorithms 

and Applications’, Pearson Education, New Delhi, PHI. 2003. 
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2. S.K. Mitra, ‘Digital Signal Processing – A Computer Based Approach’, McGraw Hill 

Edu, 2013. 

3. Lonnie C.Ludeman ,”Fundamentals of Digital Signal Processing”,Wiley,2013 

REFERENCES 

1. Poorna Chandra S, Sasikala. B ,Digital Signal Processing, Vijay Nicole/TMH,2013. 

2. Robert Schilling & Sandra L.Harris, Introduction to Digital Signal Processing using 

Matlab”, Cengage Learning,2014. 

3. B.P.Lathi, ‘Principles of Signal Processing and Linear Systems’, Oxford University Press, 

2010 3. Taan S. ElAli, ‘Discrete Systems and Digital Signal Processing with Mat Lab’, 

CRC Press, 2009. 

4. SenM.kuo, woonseng…s.gan,  “Digital Signal Processors, Architecture, 
Implementations & Applications, Pearson,2013 

5. DimitrisG.Manolakis, Vinay K. Ingle, applied Digital Signal 

Processing,Cambridge,2012 

 

 

 

 

 

19153C56 OBJECT ORIENTED PROGRAMMING L T P C 
  3 1 0 4 

OBJECTIVES: 

 To understand Object Oriented Programming concepts and basic characteristics of Java 

 To know the principles of packages, inheritance and interfaces 

 To define exceptions and use I/O streams 

 To develop a java application with threads and generics classes 

 To design and build simple Graphical User Interfaces 

UNIT I INTRODUCTION TO OOP AND JAVA FUNDAMENTALS 10 

Object Oriented Programming - Abstraction – objects and classes - Encapsulation- Inheritance - 

Polymorphism- OOP in Java – Characteristics of Java – The Java Environment - Java Source File 

-Structure – Compilation. Fundamental Programming Structures in Java – Defining classes in Java 

– constructors, methods -access specifiers - static members -Comments, Data Types, Variables, Operators, 
Control Flow, Arrays , Packages - JavaDoc comments. 

UNIT II INHERITANCE AND INTERFACES 9 

Inheritance – Super classes- sub classes –Protected members – constructors in sub classes- the Object class 
– abstract classes and methods- final methods and classes – Interfaces – defining an interface, implementing 

interface, differences between classes and interfaces and extending interfaces - Object cloning -inner 

classes, Array Lists - Strings 

UNIT III EXCEPTION HANDLING AND I/O 9 

Exceptions - exception hierarchy - throwing and catching exceptions – built-in exceptions, creating own 

exceptions, Stack Trace Elements. Input / Output Basics – Streams – Byte streams and Character 

streams – Reading and Writing Console – Reading and Writing Files 

UNIT IV MULTITHREADING AND GENERIC PROGRAMMING 8 

Differences  between  multi-threading  and  multitasking,  thread  life  cycle,  creating  threads, 

synchronizing threads, Inter-thread communication, daemon threads, thread groups. Generic 

Programming – Generic classes – generic methods – Bounded Types – Restrictions and Limitations. 
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UNIT V EVENT DRIVEN PROGRAMMING 9 

Graphics programming - Frame – Components - working with 2D shapes - Using color, fonts, and images - 

Basics of event handling - event handlers - adapter classes - actions - mouse events - AWT event 

hierarchy - Introduction to Swing – layout  management - Swing Components – Text Fields , Text Areas – 

Buttons- Check Boxes – Radio Buttons – Lists- choices- Scrollbars – Windows 

–Menus – Dialog Boxes. 
TOTAL: 45 PERIODS 

COURSE OUTCOMES: 

Upon completion of the course, students will be able to: 

 Develop Java programs using OOP principles 

 Develop Java programs with the concepts inheritance and interfaces 

 Build Java applications using exceptions and I/O streams 

 Develop Java applications with threads and generics classes 

 Develop interactive Java programs using swings 
TEXT BOOKS 

th
 

1. Herbert Schildt, “Java The complete reference”, 8 Edition, McGraw Hill Education, 2011. 

2. Cay S. Horstmann, Gary cornell, “Core Java Volume –I Fundamentals”, 9
th 

Edition, Prentice 

Hall, 2013. 

REFERENCES 
1. Paul Deitel, Harvey Deitel, “Java SE 8 for programmers”, 3 

2. Steven Holzner, “Java 2 Black book”, Dreamtech press, 2011. 

 

Edition, Pearson, 2015. 

3. Timothy Budd, “Understanding Object-oriented programming with Java”, Updated Edition, Pearson 

Education, 2000. 

 

 

 

 

 

19153L57 CONTROL AND INSTRUMENTATION LABORATORY L T P C 

0 0 3 2 
OBJECTIVES: 

 To provide knowledge on analysis and design of control system along with basics of 

instrumentation. 

LIST OF EXPERIMENTS 

CONTROLSYSTEMS: 

1. P, PI and PID controllers 

2. Stability Analysis 

3. Modeling of Systems – Machines, Sensors and Transducers 

4. Design of Lag, Lead and Lag-Lead Compensators 

5. Position Control Systems 

6. Synchro-Transmitter- Receiver and Characteristics 

7. Simulation of Control Systems by Mathematical development tools. 

rd 
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INSTRUMENTATION: 

8. Bridge Networks –AC and DC Bridges 

9. Dynamics of Sensors/Transducers 

(a) Temperature (b) pressure (c) Displacement (d) Optical (e) Strain ( f) Flow 

10 Power and Energy Measurement 

11 Signal Conditioning 

(a) Instrumentation Amplifier 

(b) Analog – Digital and Digital –Analog converters (ADC and DACs) 

12 Process Simulation 

TOTAL: 60 PERIODS 

OUTCOMES: 

 Ability to understand control theory and apply them to electrical engineering problems. 

 Ability to analyze the various types of converters. 

 Ability to design compensators 

 Ability to understand the basic concepts of bridge networks. 

 Ability to the basics of signal conditioning circuits. 

 Ability to study the simulation packages. 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

CONTROLSYSTEMS: 

1. PID controller simulation and learner kit – 1 No. 

2. Digital storage Oscilloscope for capturing transience- 1 No 

 

2 Personal Computer with control system 

simulation packages - 10 Nos 

3. DC motor –Generator test set-up for evaluation of motor parameters 

4. CRO 30MHz – 1 No. 

5. 2MHz Function Generator – 1No. 

6. Position Control Systems Kit (with manual) – 1 No., Tacho Generator Coupling set 

7. AC Synchro transmitter& receiver – 1No. 

8. Sufficient number of Digital multi meters, speed and torque sensors 

 

INSTRUMENTATION: 

9. R, L, C Bridge kit (with manual) 

10. a) Electric heater – 1No. 

Thermometer – 1No.Thermistor (silicon type) RTD nickel type – 1No. 

 

b) 30 psi Pressure chamber (complete set) – 1No. Current generator (0 – 20mA) Air foot 

pump – 1 No. (with necessary connecting tubes) 

c) LVDT20mm core length movability type – 1No. CRO 30MHz – 1No. d) 

 

Optical sensor – 1 No. Light source 

 

e) Strain Gauge Kit with Handy lever beam – 1No. 
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100gm weights – 10 nos 

f) Flow measurement Trainer kit – 1 No. 

(1/2 HP Motor, Water tank, Digital Milliammeter, complete set) 

11. Single phase Auto transformer – 1No. Watt-hour meter (energy meter) – 1No. Ammeter 

Voltmeter Rheostat Stop watch 

Connecting wires (3/20) 

12. IC Transistor kit – 1No. 

13. Instrumentation Amplifier kit-1 No 

14. Analog – Digital and Digital –Analog converters (ADC and DACs)- 1 No 

 

 

 

19153L58 OBJECT ORIENTED PROGRAMMING L T P C 

LABORATORY 0 0 3 2 

 

 

COURSE OBJECTIVES 

  To build software development skills using java programming for real-world applications. 

  To understand and apply the concepts of classes, packages, interfaces, arraylist, exception handling 

and file processing. 

  To develop applications using generic programming and event handling. 
List of experiments 
1. Develop a Java application to generate Electricity bill. Create a class with the following 

members: Consumer no., consumer name, previous month reading, current month reading, type of EB 
connection(i.e domestic or commercial). Compute the bill amount using the following tariff. If the type of 
the EB connection is domestic, calculate the amount to be paid as follows: 

First 100 units  - Rs. 1 per unit 

101-200 units - Rs. 2.50 per unit 

201 -500 units - Rs. 4 per unit 

> 501 units - Rs. 6 per unit 

If the type of the EB connection is commercial, calculate the amount to be paid as follows: 

First 100 units - Rs. 2 per unit 

101-200 units - Rs. 4.50 per unit 

201 -500 units - Rs. 6 per unit 

> 501 units - Rs. 7 per unit 
2. Develop a java application to implement currency converter (Dollar to INR, EURO to INR, Yen to 

INR and vice versa), distance converter (meter to KM, miles to KM and vice versa) , time 

converter (hours to minutes, seconds and vice versa) using packages. 

3. Develop a java application with Employee class with Emp_name, Emp_id, Address, Mail_id, 
Mobile_no as members. Inherit the classes, Programmer, Assistant Professor, Associate 

Professor and Professor from employee class. Add Basic Pay (BP) as the member of all the 

inherited classes with 97% of BP as DA, 10 % of BP as HRA, 12% of BP as PF, 0.1% of BP for staff club 

fund. Generate pay slips for the employees with their gross and net salary. 

4. Design a Java interface for ADT Stack. Implement this interface using array. Provide necessary exception 
handling in both the implementations. 

5. Write a program to perform string operations using ArrayList. Write functions for the following 

a. Append - add at end 

b. Insert – add at particular index c. 

Search 

d. List all string starts with given letter 
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6. Write a Java Program to create an abstract class named Shape that contains two integers and an empty 

method named print Area(). Provide three classes named Rectangle, Triangle and Circle such that 

each one of the classes extends the class Shape. Each one of the classes contains only the method print 

Area () that prints the area of the given shape. 

7. Write a Java program to implement user defined exception handling. 

8. Write a Java program that reads a file name from the user, displays information about whether the file 

exists, whether the file is readable, or writable, the type of file and the length of the file in bytes. 

9.  Write a java program that implements a multi-threaded application that has three threads. First thread 
generates a random integer every 1 second and if the value is even, second thread computes the 
square of the number and prints. If the value is odd, the third thread will print the value of cube of the 

number. 

10. Write a java program to find the maximum value from the given type of elements using a generic function. 

11. Design a calculator using event-driven programming paradigm of Java with the following options. 

 

a) Decimal manipulations b) 

Scientific manipulations 

12. Develop a mini project for any application using Java concepts. 

 

COURSE OUTCOMES TOTAL : 60 PERIODS 

 

Upon completion of the course, the students will be able to  Develop and implement Java 

programs for simple applications that make use of classes, packages and interfaces. 

 Develop and implement Java programs with arraylist, exception handling and multithreading . 

 Design applications using file processing, generic programming and event handling. 
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19153L59 PROFESSIONAL COMMUNICATION L T P C 

0 0 2 1 

 

OBJECTIVES: The course aims to: 

 Enhance the Employability and Career Skills of students 

 Orient the students towards grooming as a professional 

 Make them Employability Graduates 

 Develop their confidence and help them attend interviews successfully. 
 

UNIT I 

Introduction to Soft Skills-- Hard skills & soft skills - employability and career Skills—Grooming as a 
professional with values—Time Management—General awareness of Current Affairs 

UNIT II 

Self-Introduction-organizing the material - Introducing oneself to the audience – introducing the topic – 
answering questions – individual presentation practice–– presenting the visuals effectively – 

5 minute presentations 

 

UNIT III 

Introduction to Group Discussion— Participating in group discussions – understanding group 

dynamics - brainstorming the topic -– questioning and clarifying –GD strategies- activities to improve 

GD skills 

UNIT IV 

Interview etiquette – dress code – body language – attending job interviews– telephone/skype interview 

-one to one interview &panel interview – FAQs related to job interviews 

 

UNIT V 

Recognizing differences between groups and teams- managing time-managing stress- networking 

professionally- respecting social protocols-understanding career management-developing a long- term 

career plan-making career changes. 

TOTAL : 30 PERIODS 

OUTCOMES: At the end of the course Learners will be ability to: 

 

• Make effective presentations 

• Participate confidently in Group Discussions. 

• Attend job interviews and be successful in them. 

• Develop adequate Soft Skills required for the workplace 

 

 

Recommended Software 

1. Globearena 

2. Win English 
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REFERENCES: 

1. Butterfield, Jeff Soft Skills for Everyone. Cengage Learning: New Delhi, 2015 

2. Interact English Lab Manual for Undergraduate Students,. OrientBalckSwan: Hyderabad, 
2016. 

3. E. Suresh Kumar et al. Communication for Professional Success. Orient Blackswan: 

Hyderabad, 2015 
4. Raman, Meenakshi and Sangeeta Sharma. Professional Communication. Oxford University 

Press: Oxford, 2014 

5. S. Hariharanetal. Soft Skills. MJP Publishers: Chennai, 2010. 
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SOLID STATE DRIVES 

19153C61 

 

OBJECTIVES: 

To impart knowledge on the following Topics 

 Steady state operation and transient dynamics of a motor load system. 

 Analyze the operation of the converter/chopper fed dc drive, both qualitatively and quantitatively. 

 Operation and performance of AC motor drives. 

 Analyze and design the current and speed controllers for a closed loop solid state DC motor drive. 

UNIT I DRIVE CHARACTERISTICS 9 

Electric drive – Equations governing motor load dynamics – steady state stability – multi quadrant 

Dynamics: acceleration, deceleration, starting & stopping – typical load torque characteristics – Selection 

of motor. 

UNIT II CONVERTER / CHOPPER FED DC MOTOR DRIVE 9 

Steady state analysis of the single and three phase converter fed separately excited DC motor drive– continuous 

conduction – Time ratio and current limit control – 4 quadrant operation of converter / chopper fed drive- 

Applications. 

UNIT III INDUCTION MOTOR DRIVES 9 

Stator voltage control–V/f control– Rotor Resistance control-qualitative treatment of slip power 

recovery drives-closed loop control–– vector control- Applications. 

UNIT IV SYNCHRONOUS MOTOR DRIVES 9 

V/f control and self-control of synchronous motor: Margin angle control and power factor control- Three 

phase voltage/current source fed synchronous motor- Applications. 

UNIT V DESIGN OF CONTROLLERS FOR DRIVES 9 

Transfer function for DC motor / load and converter – closed loop control with Current and speed 

feedback–armature voltage control and field weakening mode – Design of controllers; current controller 

and speed controller- converter selection and characteristics. 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to understand and suggest a converter for solid state drive. 

 Ability to select suitability drive for the given application. 

 Ability to study about the steady state operation and transient dynamics of a motor load system. 

 Ability to analyze the operation of the converter/chopper fed dc drive. 

 Ability to analyze the operation and performance of AC motor drives. 

 Ability to analyze and design the current and speed controllers for a closed loop solid state 
DC motor drive. 

TEXT BOOKS: 

1. Gopal K.Dubey, Fundamentals of Electrical Drives, Narosa Publishing House, 1992. 

2. Bimal K.Bose. Modern Power Electronics and AC Drives, Pearson Education, 2002. 

3. R.Krishnan, Electric Motor & Drives: Modeling, Analysis and Control, Pearson, 2001. 

 

REFERENCES 

1. Vedam Subramanyam, “ Electric Drives Concepts and Applications ”, 2e, McGraw Hill, 2016 

L T P C 
4 0 0 4 
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2. Shaahin Felizadeh, “Electric Machines and Drives”, CRC Press (Taylor and Francis Group), 

2013. 

3. John Hindmarsh and Alasdain Renfrew, “Electrical Machines and Drives System,” Elsevier 

2012. 

4. Theodore Wildi, “ Electrical Machines ,Drives and power systems ,6th edition, Pearson 

Education ,2015 

5. N.K. De., P.K. SEN” Electric drives” PHI, 2012. 
 

 

 

 

 

19153C62 PROTECTION AND SWITCHGEAR L  T P C 
  4 0 0 4 

OBJECTIVES: 
To impart knowledge on the following Topics 

 Causes of abnormal operating conditions (faults, lightning and switching surges) of the 

apparatus and system. 

 Characteristics and functions of relays and protection schemes. 
 Apparatus protection, static and numerical relays 

 Functioning of circuit breaker 

UNIT I PROTECTION SCHEMES 9 

Principles and need for protective schemes – nature and causes of faults – types of faults – Methods of 

Grounding - Zones of protection and essential qualities of protection – Protection scheme 

UNIT II ELECTROMAGNETIC RELAYS 9 

Operating principles of relays - the Universal relay – Torque equation – R-X diagram – 

Electromagnetic Relays – Over current, Directional, Distance, Differential, Negative sequence and Under 

frequency relays. 

UNIT III APPARATUS PROTECTION 9 

Current transformers and Potential transformers and their applications in protection schemes - Protection 

of transformer, generator, motor, bus bars and transmission line. 

UNIT IV STATIC RELAYS AND NUMERICAL PROTECTION 9 

Static relays – Phase, Amplitude Comparators – Synthesis of various relays using Static 

comparators – Block diagram of Numerical relays – Over current protection, transformer differential 

protection, distant protection of transmission lines. 

UNIT V CIRCUIT BREAKERS 9 

Physics of arcing phenomenon and arc interruption - DC and AC circuit breaking – re-striking voltage 

and recovery voltage - rate of rise of recovery voltage - resistance switching - current chopping - 

interruption of capacitive current - Types of circuit breakers – air blast, air break, oil, SF6, MCBs, 

MCCBs and vacuum circuit breakers – comparison of different circuit breakers – Rating and selection of 

Circuit breakers. 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to understand and analyze Electromagnetic and Static Relays. 

 Ability to suggest suitability circuit breaker. 

 Ability to find the causes of abnormal operating conditions of the apparatus and system. 
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 Ability to analyze the characteristics and functions of relays and protection schemes. 

 Ability to study about the apparatus protection, static and numerical relays. 

 Ability to acquire knowledge on functioning of circuit breaker. 

TEXT BOOKS: 

1. Sunil S.Rao, ‘Switchgear and Protection’, Khanna Publishers, New Delhi, 2008. 
2. B.Rabindranath and N.Chander, ‘Power System Protection and Switchgear’, New Age 

International (P) Ltd., First Edition 2011. 

3. Arun Ingole, ‘Switch Gear and Protection’ Pearson Education, 2017. 
REFERENCES 

1. BadriRam ,B.H. Vishwakarma, ‘Power System Protection and Switchgear’, New Age 
InternationalPvt Ltd Publishers, Second Edition 2011. 

2. Y.G.Paithankar and S.R.Bhide, ‘Fundamentals of power system protection’, Second 
Edition,Prentice Hall of India Pvt. Ltd., New Delhi, 2010. 

3. C.L.Wadhwa, ‘Electrical Power Systems’, 6th Edition, New Age International (P) Ltd., 2010 

4. RavindraP.Singh, ‘Switchgear and Power System Protection’, PHI Learning Private Ltd., 

NewDelhi, 2009. 

5. VK Metha,” Principles of Power Systems” S. Chand, 2005. 

6. Bhavesh Bhalja, R.P. Maheshwari, Nilesh G. Chotani,’Protection and Switchgear’ Oxford 

University Press, 2011. 

 

 

 

 

19153C63 

 

 

OBJECTIVES 

: 

To impart knowledge on the following Topics 

 Building Blocks of Embedded System 

 Various Embedded Development Strategies 

 Bus Communication in processors, Input/output interfacing. 

 Various processor scheduling algorithms. 

 Basics of Real time operating system and example tutorials to discuss on one real time operating 

system tool. 

UNIT I INTRODUCTION TO EMBEDDED SYSTEMS 9 

Introduction to Embedded Systems –Structural units in Embedded processor , selection of 

processor & memory devices- DMA – Memory management methods- Timer and Counting devices, 

Watchdog Timer, Real Time Clock, In circuit emulator, Target Hardware Debugging. 

UNIT II EMBEDDED NETWORKING 9 

Embedded Networking: Introduction, I/O Device Ports & Buses– Serial Bus communication 

protocols RS232 standard – RS422 – RS 485 - CAN Bus -Serial Peripheral Interface (SPI) – Inter 

Integrated Circuits (I2C) –need for device drivers. 

UNIT III EMBEDDED FIRMWARE DEVELOPMENT ENVIRONMENT 9 

Embedded Product Development Life Cycle- objectives, different phases of EDLC, Modelling of 
EDLC; issues in Hardware-software Co-design, Data Flow Graph, state machine model, 

Sequential Program Model, concurrent Model, object oriented Model. 

EMBEDDED SYSTEMS L T P C 
 4 0 0 4 
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UNIT IV RTOS BASED EMBEDDED SYSTEM DESIGN 9 

Introduction to basic concepts of RTOS- Task, process & threads, interrupt routines in RTOS, 

Multiprocessing  and Multitasking,  Preemptive  and non-preemptive  scheduling,  Task 

communication shared  memory, message passing-,  Inter process Communication– 

synchronization between  processes-semaphores,  Mailbox,   pipes,  priority   inversion, priority 

inheritance. 

UNIT V EMBEDDED SYSTEM APPLICATION AND DEVELOPMENT 9 

Case Study of Washing Machine- Automotive Application- Smart card System Application-ATM 

machine –Digital camera 
TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to understand and analyze Embedded systems. 

 Ability to suggest an embedded system for a given application. 

 Ability to operate various Embedded Development Strategies 

 Ability to study about the bus Communication in processors. 

 Ability to acquire knowledge on various processor scheduling algorithms. 

 Ability to understand basics of Real time operating system. 

TEXT BOOKS: 

1. Peckol, “Embedded system Design”, John Wiley & Sons,2010 

2. Lyla B Das,” Embedded Systems-An Integrated Approach”, Pearson, 2013 

3. Shibu. K.V, “Introduction to Embedded Systems”, 2e, Mc graw Hill, 2017. 

REFERENCES 

1. Raj Kamal, ‘Embedded System-Architecture, Programming, Design’, Mc Graw Hill, 2013. 

2. C.R.Sarma, “Embedded Systems Engineering”, University Press (India) Pvt. Ltd, 2013. 

3. Tammy Noergaard, “Embedded Systems Architecture”, Elsevier, 2006. 

4. Han-Way Huang, “Embedded system Design Using C8051”, Cengage Learning, 2009. 

5. Rajib Mall “Real-Time systems Theory and Practice” Pearson Education, 2007. 

 

 

 

 

 

19153L66 POWER ELECTRONICS AND DRIVES LABORATORY L T  P C 

0 0 3 2 

OBJECTIVES: 

  To provide hands on experience with power electronic converters and testing. 

 

LIST OF EXPERIMENTS 

1 Gate Pulse Generation using R, RC and UJT. 

2 Characteristics of SCR and TRIAC 

3 Characteristics of MOSFET and IGBT 

4 AC to DC half controlled converter 

5 AC to DC fully controlled Converter 

6 Step down and step up MOSFET based choppers 

7 IGBT based single phase PWM inverter 
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8 IGBT based three phase PWM inverter 

9 AC Voltage controller 

10 Switched mode power converter. 

11 Simulation of PE circuits (1Φ & 3Φ semi converters, 1Φ & 3Φ full converters, DC-DC 

converters, AC voltage controllers). 

12 Characteristics of GTO & IGCT. 

13 Characteristics of PMBLDC motor 

TOTAL: 60 PERIODS 

OUTCOMES: 

 Ability to practice and understand converter and inverter circuits and apply software for 

engineering problems. 

 Ability to experiment about switching characteristics various switches. 

 Ability to analyze about AC to DC converter circuits. 

 Ability to analyze about DC to AC circuits. 

 Ability to acquire knowledge on AC to AC converters 

 Ability to acquire knowledge on simulation software. 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

1. Device characteristics(for SCR, MOSFET, TRIAC,GTO,IGCT and IGBT kit with built-in / 

discrete power supply and meters) - 2 each 

2. SinglephaseSCRbasedhalfcontrolledconverterandfullycontrolledconverteralong with built- 

in/separate/firing circuit/module and meter – 2 each 

3. MOSFET based step up and step down choppers (Built in/ Discrete) – 1 each 

4. IGBT based single phase PWM inverter module/Discrete Component – 2 

5. IGBT based three phase PWM inverter module/Discrete Component – 2 

6. Switched mode power converter module/Discrete Component – 2 

7. SCR &TRIAC based 1 phase AC controller along with lamp or rheostat load - 2 

8. Cyclo converter kit with firing module – 1 

9. Dual regulated DC power supply with common ground 

10. Cathode ray Oscilloscope –10 

11. Isolation Transformer – 5 

12. Single phase Auto transformer –3 

13. Components (Inductance, Capacitance ) 3 set for each 

14. Multimeter – 5 

15. LCR meter – 3 

16. Rheostats of various ranges – 2 sets of 10 value 

17. Work tabilitys – 10 

18. DC and AC meters of required ranges – 20 

19. Component data sheets to be provided 
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19153L67 MICROPROCESSORS AND MICROCONTROLLERS 

LABORATORY 

L T  P C 

0 0 3 2 
OBJECTIVES: 

 To provide training on programming of microprocessors and microcontrollers and 
understand the interface requirements. 

 To simulate various microprocessors and microcontrollers using KEIL or Equivalent 

simulator. 

LIST OF EXPERIMENTS 

1 Simple arithmetic operations: addition / subtraction / multiplication / division. 

2 Programming with control instructions: 

(i) Ascending / Descending order, Maximum / Minimum of numbers. (ii) 

Programs using Rotate instructions. 

(iii) Hex / ASCII / BCD code conversions. 

3 Interface Experiments: with 8085 

(i) A/D Interfacing. & D/A Interfacing. 

4 Traffic light controller. 

5 I/O Port / Serial communication 

6 Programming Practices with Simulators/Emulators/open source 

7 Read a key ,interface display 

8 Demonstration of basic instructions with 8051 Micro controller execution, including: (i) 

Conditional jumps & looping 

(ii) Calling subroutines. 

9 Programming I/O Port and timer of 8051 (i) 

study on interface with A/D & D/A 

(ii) Study on interface with DC & AC motors 

10 Application hardware development using embedded processors. 

TOTAL: 60 PERIODS 

OUTCOMES: 

 Ability to understand and apply computing platform and software for engineering 

problems. 

 Ability to programming logics for code conversion. 

 Ability to acquire knowledge on A/D and D/A. 

 Ability to understand basics of serial communication. 

 Ability to understand and impart knowledge in DC and AC motor interfacing. 

 Ability to understand basics of software simulators. 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

 

Sl.No. Description of Equipment Quantity required 

1. 8085 Microprocessor Trainer with Power Supply 15 

2. 8051 Micro Controller Trainer Kit with power 

supply 

15 

3. 8255 Interface boards 5 

4. 8251 Interface boards 5 
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5. 8259 Interface boards 5 

6. 8279 Keyboard / Display Interface boards 5 

7. 8254 timer/ counters 5 

8. ADC and DAC cards 5 

9. AC & DC motor with Controller s 5 

10. Traffic Light Control Systems 5 

 

 

 

 

19153MP68 MINI PROJECT LT P C 

0 0 4 2 

 

OBJECTIVES: 

• To develop their own innovative prototype of ideas. 

• To train the students in preparing mini project reports and examination. 

 

The students in a group of 5 to 6 works on a topic approved by the head of the department and prepares a 

comprehensive mini project report after completing the work to the satisfaction. The progress of the 

project is evaluated based on a minimum of two reviews. The review committee may be constituted by the 

Head of the Department. A mini project report is required at the end of the semester. The mini project 

work is evaluated based on oral presentation and the mini project report jointly by external and internal 

examiners constituted by the Head of the Department. 

TOTAL: 60 PERIODS 

 

OUTCOMES: 

• On Completion of the mini project work students will be in a position to take up their 
final year project work and find solution by formulating proper methodology. 
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19153C71 

 

 

OBJECTIVES: 

To impart knowledge on the following Topics 

Various types of over voltages in power system and protection methods. 

Generation of over voltages in laboratories. 

Measurement of over voltages. 
Nature of Breakdown mechanism in solid, liquid and gaseous dielectrics. 

Testing of power apparatus and insulation coordination 

UNIT I OVER VOLTAGES IN ELECTRICAL POWER SYSTEMS 9 

Causes of over voltages and its effects on power system – Lightning, switching surges and 

temporary over voltages, Corona and its effects – Bewley lattice diagram- Protection 

against over voltages. 

UNIT II DIELECTRIC BREAKDOWN 9 

Properties of Dielectric materials - Gaseous breakdown in uniform and non-uniform fields – 
Corona  discharges – Vacuum breakdown – Conduction  and breakdown in pure and 

commercial  liquids,  Maintenance  of  oil  Quality  –  Breakdown  mechanisms in solid and 
composite dielectrics- Applications of insulating materials in electrical equipments.    

UNIT III GENERATION OF HIGH VOLTAGES AND HIGH CURRENTS 9 

Generation of High DC voltage: Rectifiers, voltage multipliers, vandigraff generator: 

generation of high impulse voltage: single and multistage Marx circuits – generation of high AC 

voltages: cascaded transformers, resonant transformer and tesla coil- generation of switching 

surges – generation of impulse currents - Triggering and control of impulse generators. 

UNIT IV MEASUREMENT OF HIGH VOLTAGES AND HIGH CURRENTS 9 

High Resistance with series ammeter – Dividers, Resistance, Capacitance and Mixed dividers 
- Peak Voltmeter, Generating Voltmeters - Capacitance Voltage Transformers, Electrostatic 
Voltmeters – Sphere Gaps - High current shunts- Digital techniques in high voltage 
measurement. 

UNIT V HIGH VOLTAGE TESTING & INSULATION COORDINATION 9 

High voltage testing of electrical power apparatus as per International and Indian standards 

– Power frequency, impulse voltage and DC testing of Insulators, circuit breakers, bushing, 

isolators and transformers- Insulation Coordination& testing of cabilitys. 

 

 

OUTCOMES: TOTAL : 45 PERIODS 

 

 Ability to understand Transients in power system. 
Ability to understand Generation and measurement of high voltage. 

Ability to understand High voltage testing. 

Ability to understand various types of over voltages in power system. 
Ability to measure over voltages. 

Ability to test power apparatus and insulation coordination 

TEXT BOOKS: 

1. S.Naidu and V. Kamaraju, ‘High Voltage Engineering’, Tata McGraw Hill, Fifth 

Edition, 2013. 

HIGH VOLTAGE ENGINEERING L T P C 
 4 0 0 4 
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2. E. Kuffel and W.S. Zaengl, J.Kuffel, ‘High voltage Engineering fundamentals’, 

Newnes Second Edition Elsevier , New Delhi, 2005. 

3. C.L. Wadhwa, ‘High voltage Engineering’, New Age International Publishers, Third 

Edition, 2010. 

 

REFERENCES 
1. L.L. Alston, ‘High Voltage Technology’, Oxford University Press, First Indian Edition, 
2011. 

2. Mazen Abdel – Salam, Hussein Anis, Ahdab A-Morshedy, Roshday Radwan, High 

Voltage Engineering – Theory &Practice, Second Edition Marcel Dekker, Inc., 2010. 

3. Subir Ray,’ An Introduction to High Voltage Engineering’ PHI Learning Private 
Limited, New Delhi, Second Edition, 2013. 

 

 

 

 

 

19153C72 POWER SYSTEM OPERATION AND CONTROL L T P C 
  4 0 0 4 

 

OBJECTIVES: 

To impart knowledge on the following topics 

 Significance of power system operation and control. 

 Real power-frequency interaction and design of power-frequency controller. 

 Reactive power-voltage interaction and the control actions to be implemented for 

maintaining the voltage profile against varying system load. 

 Economic operation of power system. 

 SCADA and its application for real time operation and control of power systems 

UNIT I PRELIMINARIES ON POWER SYSTEM OPERATION AND 9 

CONTROL 

Power scenario in Indian grid – National and Regional load dispatching centers – 

requirements of good power system - necessity of voltage and frequency regulation - real power 

vs frequency and reactive power vs voltage control loops - system load variation, load curves and 

basic concepts of load dispatching -     load forecasting - Basics of speed 

governing mechanisms and modeling - speed load characteristics - regulation of two 

generators in parallel. 

UNIT II REAL POWER - FREQUENCY CONTROL 9 
Load Frequency Control (LFC) of single area system-static and dynamic analysis of 
uncontrolled and controlled cases - LFC of two area system - tie line modeling - block 
diagram  representation of two area system - static and dynamic analysis - tie line with 
frequency bias control – state variability model - integration of economic dispatch control with 
LFC. 

UNIT III REACTIVE POWER – VOLTAGE CONTROL 9 
Generation and absorption of reactive power - basics of reactive power control – Automatic 
Voltage Regulator (AVR) – brushless AC excitation system – block diagram representation of 
AVR loop - static and dynamic analysis – stability compensation – voltage drop in 
transmission line - methods of reactive power injection - tap changing transformer, SVC (TCR + 
TSC) and STATCOM for voltage control. 
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UNIT IV ECONOMIC OPERATION OF POWER SYSTEM 9 

Statement of economic dispatch problem - input and output characteristics of thermal plant - 

incremental cost curve - optimal operation of thermal units without and with transmission losses 

(no derivation of transmission loss coefficients) - base point and participation factors method - 

statement of unit commitment (UC) problem - constraints on UC problem - solution of UC problem 

using priority list – special aspects of short term and long term hydrothermal problems. 

UNIT V COMPUTER CONTROL OF POWER SYSTEMS 9 

Need of computer control of power systems-concept of energy control centers and functions 
– PMU - system monitoring, data acquisition and controls - System hardware configurations 

- SCADA and EMS functions - state estimation problem – measurements and errors - 
weighted least square estimation - various operating states - state transition diagram. 

 

 

TOTAL : 45 PERIODS 

OUTCOMES: 

Ability to understand the day-to-day operation of electric power system. 

Ability to analyze the control actions to be implemented on the system to meet the minute- 

to-minute variation of system demand. 

Ability to understand the significance of power system operation and control. 

Ability to acquire knowledge on real power-frequency interaction. 

Ability to understand the reactive power-voltage interaction. 

 Ability to design SCADA and its application for real time operation 

 

 

TEXT BOOKS: 

1. Olle.I.Elgerd, ‘Electric Energy Systems theory - An introduction’, McGraw Hill 
Education Pvt. Ltd., New Delhi, 34th reprint, 2010. 

2. Allen. J. Wood and Bruce F. Wollen berg, ‘Power Generation, Operation and 

Control’, John Wiley & Sons, Inc., 2016. 

3. Abhijit Chakrabarti and Sunita Halder, ‘Power System Analysis Operation and 

Control’, PHI learning Pvt. Ltd., New Delhi, Third Edition, 2010. 

 

REFERENCES 

1. Kothari D.P. and Nagrath I.J., ‘Power System Engineering’, Tata McGraw-Hill 

Education, Second Edition, 2008. 

2. Hadi Saadat, ‘Power System Analysis’, McGraw Hill Education Pvt. Ltd., New Delhi, 

21st reprint, 2010. 

3. Kundur P., ‘Power System Stability and Control, McGraw Hill Education Pvt. Ltd., New 

Delhi, 10th reprint, 2010. 
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.19153C73 RENEWABLE ENERGY SYSTEMS 

 
OBJECTIVES: 

To impart knowledge on the following Topics 

 Awareness about renewable Energy Sources and technologies. Adequate 

 inputs on a variety of issues in harnessing renewable Energy. Recognize 

 current and possible future role of renewable energy sources. 

UNIT I RENEWABLE ENERGY (RE) SOURCES 9 

Environmental consequences of fossil fuel use, Importance of renewable sources of energy, Sustainable 

Design and development, Types of RE sources, Limitations of RE sources, Present Indian and 

international energy scenario of conventional and RE sources. 

UNIT II WIND ENERGY 9 

Power in the Wind – Types of Wind Power Plants(WPPs)–Components of WPPs-Working of WPPs- 

Siting of WPPs-Grid integration issues of WPPs. 

UNIT III SOLAR PV AND THERMAL SYSTEMS 9 

Solar Radiation, Radiation Measurement, Solar Thermal Power Plant, Central Receiver Power 
Plants, Solar Ponds.- Thermal Energy storage system with PCM- Solar Photovoltaic systems : Basic 
Principle of SPV conversion – Types of PV Systems- Types of Solar Cells, Photovoltaic cell concepts: 
Cell, module, array ,PV Module I-V Characteristics, Efficiency & Quality of the Cell, series and 
parallel connections, maximum power point tracking, Applications. 

UNIT IV BIOMASS ENERGY 9 

Introduction-Bio mass resources –Energy from Bio mass: conversion processes-Biomass Cogeneration- 

Environmental Benefits. Geothermal Energy: Basics, Direct Use, Geothermal Electricity. Mini/micro 

hydro power: Classification of hydropower schemes, Classification of water turbine, Turbine theory, 

Essential components of hydroelectric system. 

UNIT V OTHER ENERGY SOURCES 9 

Tidal Energy: Energy from the tides, Barrage and Non Barrage Tidal power systems. Wave Energy: 

Energy from waves, wave power devices. Ocean Thermal Energy Conversion (OTEC)- Hydrogen 

Production and Storage- Fuel cell : Principle of working- various types - construction and applications. 

Energy Storage System- Hybrid Energy Systems. 

TOTAL : 45 PERIODS 

OUTCOMES: 

Ability to create awareness about renewable Energy Sources and technologies. 

Ability to get adequate inputs on a variety of issues in harnessing renewable Energy. 

Ability to recognize current and possible future role of renewable energy sources. 

  Ability to explain the various renewable energy resources and technologies and their applications. 
Ability to understand basics about biomass energy. 

Ability to acquire knowledge about solar energy. 

TEXT BOOKS: 

1. Joshua Earnest, Tore Wizeliu, ‘Wind Power Plants and Project Development’, PHI Learning 
Pvt.Ltd, New Delhi, 2011. 

2. D.P.Kothari, K.C Singal, Rakesh Ranjan “Renewable Energy Sources and Emerging 

Technologies”, PHI Learning Pvt.Ltd, New Delhi, 2013. 

3. Scott Grinnell, “Renewable Energy & Sustainable Design”, CENGAGE Learning, USA, 

2016. 

L T P C 
4 0 0 4 
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REFERENCES 

1. A.K.Mukerjee and Nivedita Thakur,” Photovoltaic Systems: Analysis and Design”, PHI 

Learning Private Limited, New Delhi, 2011 

2. Richard A. Dunlap,” Sustainable Energy” Cengage Learning India Private Limited, Delhi, 

2015. 

3. Chetan Singh Solanki, “ Solar Photovoltaics : Fundamentals, Technologies and 

Applications”, PHI Learning Private Limited, New Delhi, 2011 

4. Bradley A. Striebig,Adebayo A.Ogundipe and Maria Papadakis,” Engineering 

Applications in Sustainable Design and Development”, Cengage Learning India Private Limited, 

Delhi, 2016. 

5. Godfrey Boyle, “Renewable energy”, Open University, Oxford University Press in 
association with the Open University, 2004. 

6. Shobh Nath Singh, ‘Non-conventional Energy resources’ Pearson Education ,2015. 
 

 

 

 

 

19153L77 POWER SYSTEM SIMULATION LABORATORY L T P C 

  0 0 3 2 

OBJECTIVES: 

To provide better understanding of power system analysis through digital simulation. 

 

LIST OF EXPERIMENTS 

1 Computation of Transmission Line Parameters 

2 Formation of Bus Admittance and Impedance Matrices and Solution of Networks 

3 Power Flow Analysis using Gauss-Seidel Method 

4 Power Flow Analysis using Newton Raphson Method 

5 Symmetric and unsymmetrical fault analysis 

6 Transient stability analysis of SMIB System 

7 Economic Dispatch in Power Systems 

8 Load – Frequency Dynamics of Single- Area and Two-Area Power Systems 

9 State estimation: Weighted least square estimation 

10 Electromagnetic Transients in Power Systems : Transmission Line Energization 

 

 

OUTCOMES: TOTAL: 60 PERIODS 

Ability to understand power system planning and operational studies. 

Ability to acquire knowledge on Formation of Bus Admittance and Impedance Matrices and 

Solution of Networks. 

Ability to analyze the power flow using GS and NR method 

Ability to find Symmetric and Unsymmetrical fault 

Ability to understand the economic dispatch. 

Ability to analyze the electromagnetic transients. 
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LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

1. Personal computers (Intel i3, 80GB, 2GBRAM) – 30 nos 

2. Printer laser- 1 No. 

3. Dot matrix- 1 No. 

4. Server (Intel i5, 80GB, 2GBRAM) (High Speed Processor) – 1 No. 

5. Software: any power system simulation software with 5 user license 

6. Compliers: C, C++, VB, VC++ - 30 users 

 

 

 

RENEWABLE ENERGY SYSTEMS LABORATORY 

 

 

OBJECTIVES: 
 To train the students in Renewable Energy Sources and technologies. 

 To provide adequate inputs on a variety of issues in harnessing Renewable Energy. 

 To recognize current and possible future role of Renewable energy sources. 

LIST OF EXPERIMENTS 

1 Simulation study on Solar PV Energy System. 

2 Experiment on “VI-Characteristics and Efficiency of 1kWp Solar PV System”. 

3 Experiment on “Shadowing effect & diode based solution in 1kWp Solar PV System”. 

4  Experiment on Performance assessment of Grid connected and Standalone 1kWp Solar 

Power System. 

5 Simulation study on Wind Energy Generator. 

6 Experiment on Performance assessment of micro Wind Energy Generator. 

7 Simulation study on Hybrid (Solar-Wind) Power System. 

8 Experiment on Performance Assessment of Hybrid (Solar-Wind) Power System. 

9 Simulation study on Hydel Power. 

 

10 Experiment on Performance Assessment of 100W Fuel Cell. 

11 Simulation study on Intelligent Controllers for Hybrid Systems. 

 

OUTCOMES: 

Ability to understand and analyze Renewable energy systems. 

 

TOTAL: 60 PERIODS 

Ability to train the students in Renewable Energy Sources and technologies. 

Ability to provide adequate inputs on a variety of issues in harnessing Renewable 

Energy. 

Ability to simulate the various Renewable energy sources. 

Ability to recognize current and possible future role of Renewable energy sources. 

Ability to understand basics of Intelligent Controllers. 

L T P C 

0 0 3 2 
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LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

 

S.No Name of the equipments / Components Quantity 
Required 

Remarks 

1. Personal computers (Intel i3, 80GB, 2GBRAM) 15 - 

2. CRO 9 30MHz 

3. Digital Multimeter 10 Digital 

4. PV panels - 100W, 24V 1  

5. Battery storage system with charge and 
discharge control 40Ah 

1  

6. PV Emulator 1  

7. Micro Wind Energy Generator module 1  

 

 

Consumabilitys (Minimum of 5 Nos. each) 

8. Potentiometer 5 - 

9. Step-down transformer 5 230V/12-0-12V 

10 Component data sheets to be provided   
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19153P83PW PROJECT WORK L T P C 

0 0 0 15 

 

OBJECTIVES: 

To develop the ability to solve a specific problem right from its identification and literature review till the 

successful solution of the same. To train the students in preparing project reports and to face reviews and viva 

voce examination. 

 
The students in a group of 3 to 4 works on a topic approved by the head of the department under the 
guidance of a faculty member and prepares a comprehensive project report after completing the work to 

the satisfaction of the supervisor. The progress of the project is evaluated based on a minimum of three 
reviews. The review committee may be constituted by the Head of the Department. A project report is required 
at the end of the semester. The project work is evaluated based on oral presentation and the project report 
jointly by external and internal examiners constituted by the Head of the Department. 

 

 

 

OUTCOMES: TOTAL: 300 PERIODS 

 

On Completion of the project work students will be in a position to take up any challenging practical 
problems and find solution by formulating proper methodology. 

 

 

 

 

 

19153PEE - PROGRAMME EXIT EXAMINATION L T P C 

0 0 0 2 

 

 

 

Electric Circuits and Fields: 

 

Network graph, KCL, KVL, node and mesh analysis, transient response of dc and ac networks; sinusoidal 

steady-state analysis, resonance, basic filter concepts; ideal current and voltage sources, Thevenin’s, 

Norton’s and Superposition and Maximum Power Transfer theorems, two-port networks, three phase 

circuits; Gauss Theorem, electric field and potential due to point, line, plane and spherical charge 

distributions; Ampere’s and Biot-Savart’s laws; inductance; dielectrics; capacitance. 

 

Signals and Systems: 

 

Representation of continuous and discrete-time signals; shifting and scaling operations; linear, time- 

invariant and causal systems; Fourier series representation of continuous periodic signals; sampling 

theorem; Fourier, Laplace and Z transforms. 
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Electrical Machines: 

 

Single phase transformer – equivalent circuit, phasor diagram, tests, regulation and efficiency; three phase 

transformers – connections, parallel operation; auto-transformer; energy conversion principles; DC 

machines – types, windings, generator characteristics, armature reaction and commutation, starting and 

speed control of motors; three phase induction motors – principles, types, performance characteristics, 

starting and speed control; single phase induction motors; synchronous machines – performance, 

regulation and parallel operation of generators, motor starting, characteristics and applications; servo and 

stepper motors. 

 

Power Systems: 

 

Basic power generation concepts; transmission line models and performance; cable performance, 

insulation; corona and radio interference; distribution systems; per-unit quantities; bus impedance and 

admittance matrices; load flow; voltage control; power factor correction; economic operation; 

symmetrical components; fault analysis; principles of over-current, differential and distance protection; 

solid state relays and digital protection; circuit breakers; system stability concepts, swing curves and equal 

area criterion; HVDC transmission and FACTS concepts. 

 

Control Systems: 

 

Principles of feedback; transfer function; block diagrams; steady-state errors; Routh and Niquist 

techniques; Bode plots; root loci; lag, lead and lead-lag compensation; state space model; state transition 

matrix, controllability and observability. 

 

Electrical and Electronic Measurements: 

 

Bridges and potentiometers; PMMC, moving iron, dynamometer and induction type instruments; 

measurement of voltage, current, power, energy and power factor; instrument transformers; digital 

voltmeters and multimeters; phase, time and frequency measurement; Q-meters; oscilloscopes; 

potentiometric recorders; error analysis. 

 

Analog and Digital Electronics: 

Characteristics of diodes, BJT, FET; amplifiers – biasing, equivalent circuit and frequency response; 

oscillators and feedback amplifiers; operational amplifiers – characteristics and applications; simple active 

filters; VCOs and timers; combinational and sequential logic circuits; multiplexer; Schmitt trigger; multi- 

vibrators; sample and hold circuits; A/D and D/A converters; 8-bit microprocessor basics, architecture, 

programming and interfacing. 

 

Power Electronics and Drives: 

Semiconductor power diodes, transistors, thyristors, triacs, GTOs, MOSFETs and IGBTs – static 

characteristics and principles of operation; triggering circuits; phase control rectifiers; bridge converters – 

fully controlled and half controlled; principles of choppers and inverters; basis concepts of adjustable 

speed dc and ac drives. 
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19153E64A DESIGN OF ELECTRICAL APPARATUS L T P C 
  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

 Magnetic circuit parameters and thermal rating of various types of electrical machines. 

 Armature and field systems for D.C. machines. 

 Core, yoke, windings and cooling systems of transformers. 

 Design of stator and rotor of induction machines and synchronous machines. 

 The importance of computer aided design method. 

UNIT I DESIGN OF FIELD SYSTEM AND ARMATURE 9 

Major considerations in Electrical Machine Design – Materials for Electrical apparatus – Design of 

Magnetic circuits – Magnetising current – Flux leakage – Leakage in Armature. Design of lap winding and 

wave winding. 

UNIT II DESIGN OF TRANSFORMERS 9 

Construction - KVA output for single and three phase transformers – Overall dimensions – design of yoke, 
core and winding for core and shell type transformers – Estimation of No load current – Temperature rise 
in Transformers – Design of Tank and cooling tubes of Transformers. Computer program: Complete Design 
of single phase core transformer 

UNIT III DESIGN OF DC MACHINES 9 

Construction - Output Equations – Main Dimensions – Choice of specific loadings – Selection of 

number of poles – Design of Armature – Design of commutator and brushes – design of field Computer 

program: Design of Armature main dimensions 

UNIT IV DESIGN OF INDUCTION MOTORS 9 

Construction - Output equation of Induction motor – Main dimensions – choice of specific loadings – Design 

of squirrel cage rotor and wound rotor –Magnetic leakage calculations – Operating characteristics : 

Magnetizing current - Short circuit current – Circle diagram - Computer program: Design of slip-ring rotor 

UNIT V DESIGN OF SYNCHRONOUS MACHINES 9 

Output equations – choice of specific loadings – Design of salient pole machines – Short circuit ratio – 

Armature design – Estimation of air gap length – Design of rotor –Design of damper winding – Determination 
of full load field MMF – Design of field winding – Design of turbo alternators -Computer program: Design 
of Stator main dimensions-Brushless DC Machines 

 

 

OUTCOMES: TOTAL : 45 PERIODS 

 

 Ability to understand basics of design considerations for rotating and static electrical machines 

 Ability to design of field system for its application. 

  Ability to design sing and three phase transformer. 

 Ability to design armature and field of DC machines. 

 Ability to design stator and rotor of induction motor. 

 

TEXT BOOKS: 

1. Sawhney, A.K., ‘A Course in Electrical Machine Design’, Dhanpat Rai& Sons, New 
Delhi, Fifth Edition, 1984. 

2. M V Deshpande ‘Design and Testing of Electrical Machines’ PHI learning Pvt Lt, 

2011. 

3. Sen, S.K., ‘Principles of Electrical Machine Designs with Computer Programmes’, Oxford and IBH 

Publishing Co. Pvt. Ltd., New Delhi, Second Edition, 2009. 
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REFERENCES 

1. A.Shanmugasundaram, G.Gangadharan, R.Palani ‘Electrical Machine Design Data 

Book’, New Age International Pvt. Ltd., Reprint 2007. 

2. ‘Electrical Machine Design’, Balbir Singh, Vikas Publishing House Private Limited, 

1981. 

3. V Rajini, V.S Nagarajan, ‘Electrical Machine Design’, Pearson, 2017. 

4. K.M.Vishnumurthy ‘Computer aided design of electrical machines’ B S 
Publications,2008 
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19153E64B POWER SYSTEM STABILITY L T  P C 
  3 0 0 3 

OBJECTIVES: 

 

 To understand the fundamental concepts of stability of power systems and its 
classification. 

 To expose the students to dynamic behaviour of the power system for small and large 

disturbances. 

  To understand and enhance the stability of power systems. 

UNIT I INTRODUCTION TO STABILITY 9 

Fundamental concepts - Stability and energy of a system - Power System Stability: Definition, 

Causes, Nature and Effects of disturbances, Classification of stability, Modelling of 

electrical components - Basic assumptions made in stability studies- Modelling of 

Synchronous machine for stability studies(classical model) - Rotor dynamics and the swing equation. 

UNIT II SMALL-SIGNAL STABILITY 9 

Basic concepts and definitions – State space representation, Physical Interpretation of small– 

signal stability, Eigen properties of the state matrix: Eigenvalues and eigenvectors, modal matrices, 

eigenvalue and stability, mode shape and participation factor. Small– signal stability analysis of 

a Single-Machine Infinite Bus (SMIB) Configuration with numerical example. 

UNIT III TRANSIENT STABILITY 9 
Review of numerical integration methods: modified Euler and Fourth Order Runge-Kutta methods, 
Numerical stability,. Interfacing of Synchronous machine (classical machine) model to the 
transient stability algorithm (TSA) with partitioned – explicit approaches- Application of TSA to 
SMIB system. 

UNIT IV VOLTAGE STABILITY 9 

Factors affecting voltage stability- Classification of Voltage stability-Transmission system 

characteristics- Generator characteristics- Load characteristics- Characteristics of reactive 

power compensating Devices- Voltage collapse. 

UNIT V ENHANCEMENT OF SMALL-SIGNAL STABILITY AND TRANSIENT 9 

STABILITY 

Power System Stabilizer –. Principle behind transient stability enhancement methods: high-speed 

fault clearing, regulated shunt compensation, dynamic braking, reactor switching, 

independent pole-operation of circuit-breakers, single-pole switching, fast- valving, high-speed 

excitation systems. 
TOTAL : 45 PERIODS 

 

 

OUTCOMES: 

 Learners will attain knowledge about the stability of power system 

 Learners will have knowledge on small-signal stability, transient stability and voltage stability. 

 Learners will be able to understand the dynamic behaviour of synchronous generator 

for different disturbances. 

 Learners will be able to understand the various methods to enhance the stability of a power 

system. 
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TEXT BOOKS: 

1. Power system stability and control ,P. Kundur ; edited by Neal J. Balu, Mark G. 
Lauby, 

McGraw-Hill, 1994. 

2. R.Ramnujam,” Power System Dynamics Analysis and Simulation, PHI Learning 
Private Limited, New Delhi, 2009 

3. T.V. Cutsem and C.Vournas, “Voltage Stability of Electric Power Systems”, 

Kluwer publishers, 1998. 

REFERENCES 

1 Peter W., Saucer, Pai M.A., “Power System Dynamics and Stability, Pearson 

Education (Singapore), 9th Edition, 2007. 

2 EW. Kimbark., “Power System Stability”, John Wiley & Sons Limited, New Jersey, 
2013. 

3 SB. Crary., “Power System Stability”, John Wiley & Sons Limited, New Jersey, 1955. 

4 K.N. Shubhanga,“Power System Analysis” Pearson, 2017. 

5 Power systems dynamics: Stability and control / K.R. Padiyar, BS Publications, 2008 
6 Power system control and Stability P.M. Anderson, A.A. Foud, Iowa State University 

Press, 1977. 

 

 

 

19153E64C 

 

OBJECTIVES: To impart knowledge about the following topics: 

 Switched mode power supplies 

 Matrix Converter 

 Soft switched converters 

UNIT I SWITCHED MODE POWER SUPPLIES (SMPS) 9 

DC Power supplies and Classification; Switched mode dc power supplies - with and without isolation, single and 

multiple outputs; Closed loop control and regulation; Design examples on converter and closed loop 

performance. 

UNIT II AC-DC CONVERTERS 9 

Switched mode AC-DC converters. synchronous rectification - single and three phase topologies - 
switching techniques - high input power factor . reduced input current harmonic distortion. improved efficiency. 
with and without input-output isolation. performance indices design examples 

UNIT III DC-AC CONVERTERS 9 

Multi-level Inversion - concept, classification of multilevel inverters, Principle of operation, main features and 

analysis of Diode clamped, Flying capacitor and cascaded multilevel inverters; Modulation schemes. 

UNIT IV AC-AC CONVERTERS WITH AND WITHOUT DC LINK 9 

Matrix converters. Basic topology of matrix converter; Commutation – current path; Modulation 
techniques - scalar modulation, indirect modulation; Matrix converter as only AC-DC converter; AC-AC 
converter with DC link - topologies and operation - with and without resonance link - converter with dc 
link converter; Performance comparison with matrix converter with DC link converters. 

UNIT V SOFT-SWITCHING POWER CONVERTERS 9 

Soft switching techniques. ZVS, ZCS, quasi resonance operation; Performance comparison hard switched 

and soft switched converters.AC-DC converter, DC-DC converter, DC-AC converter.; Resonant DC 

power supplies . 

MODERN POWER CONVERTERS L T P C 
 3 0 0 3 
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OUTCOMES: TOTAL : 45 PERIODS 

• Ability to suggest converters for AC-DC conversion and SMPS 

TEXT BOOKS: 

1. Power Electronics Handbook, M.H.Rashid, Academic press, New york, 2000. 

2. Advanced DC/DC Converters, Fang Lin Luo and Fang Lin Luo, CRC Press, 

NewYork, 2004. 

3. Control in Power Electronics- Selected Problem, Marian P.Kazmierkowski, 
R.Krishnan and Frede Blaabjerg, Academic Press (Elsevier Science), 2002. 

REFERENCES 

1. Power Electronic Circuits, Issa Batarseh, John Wiley and Sons, Inc.2004 

2. Power Electronics for Modern Wind Turbines, Frede Blaabjerg and Zhe Chen, 

Morgan & Claypool Publishers series, United States of America, 2006. 

3. Krein Philip T, Elements of Power Electronics,Oxford University press, 2008 

4. Agarwal ,Power Electronics: Converters, Applications, and Design, 3rd edition, Jai P, 

Prentice Hall,2000 

5. L. Umanand, Power Electronics: Essentials & Applications, John Wiley and Sons, 

2009. 

 

 

 

 

 

19153E64D INTELLECTUAL PROPERTY RIGHTS L T P C 

3 0 0  3 
OBJECTIVE: 

  To give an idea about IPR, registration and its enforcement. 

UNIT I INTRODUCTION 9 

Introduction to IPRs, Basic concepts and need for Intellectual Property - Patents, Copyrights, 

Geographical Indications, IPR in India and Abroad – Genesis and Development – the way from WTO to 
WIPO –TRIPS, Nature of Intellectual Property, Industrial Property, technological Research, Inventions 
and Innovations – Important examples of IPR. 

UNIT II REGISTRATION OF IPRs 10 

Meaning and practical aspects of registration of Copy Rights, Trademarks, Patents, Geographical 
Indications, Trade Secrets and Industrial Design registration in India and Abroad 

UNIT III AGREEMENTS AND LEGISLATIONS 10 

International Treaties and Conventions on IPRs, TRIPS Agreement, PCT Agreement, Patent Act of 

India, Patent Amendment Act, Design Act, Trademark Act, Geographical Indication Act. 

UNIT IV DIGITAL PRODUCTS AND LAW 9 

Digital Innovations and Developments as Knowledge Assets – IP Laws, Cyber Law and Digital Content 
Protection – Unfair Competition – Meaning and Relationship between Unfair Competition and IP Laws – Case 
Studies. 

UNIT V ENFORCEMENT OF IPRs 7 

Infringement of IPRs, Enforcement Measures, Emerging issues – Case Studies. 

TOTAL:45 PERIODS 
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OUTCOME: 

 

+  Ability to manage Intellectual Property portfolio to enhance the value of the firm. 

TEXT BOOKS 

1. V. Scople Vinod, Managing Intellectual Property, Prentice Hall of India pvt Ltd, 2012 

2. S. V. Satakar, “Intellectual Property Rights and Copy Rights, Ess Ess Publications, New 

Delhi, 

2002 

REFERENCES: 

1. Deborah E. Bouchoux, “Intellectual Property: The Law of Trademarks, Copyrights, Patents 

and 

Trade Secrets”, Cengage Learning, Third Edition, 2012. 

2. Prabuddha Ganguli,”Intellectual Property Rights: Unleashing the Knowledge 

Economy”, McGraw Hill Education, 2011. 

3. Edited by Derek Bosworth and Elizabeth Webster, The Management of Intellectual 

Property, Edward Elgar Publishing Ltd., 2013. 
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19153E65A PRINCIPLES OF ROBOTICS L T P C 

3 0 0 3 

OBJ 

ECTI 

VES: 

 

 

 To introduce the functional elements of Robotics 

 To impart knowledge on the direct and inverse kinematics 

 To introduce the manipulator differential motion and control 

 To educate on various path planning techniques 

 To introduce the dynamics and control of manipulators 

UNIT I BASIC CONCEPTS 9 

Brief  history-Types of Robot–Technology-Robot  classifications  and specifications-Design 

and controlissues- Various manipulators – Sensors - work cell - Programming languages. 

UNIT II DIRECT AND INVERSE KINEMATICS 9 

Mathematical representation of Robots - Position and orientation – Homogeneous transformation- 

Various joints- Representation using the Denavit Hattenberg parameters -Degrees of freedom-Direct 

kinematics-Inverse kinematics- SCARA robots- Solvability – Solution methods-Closed form solution. 

UNIT III MANIPULATOR DIFFERENTIAL MOTION AND STATICS 9 

Linear and angular velocities-Manipulator Jacobian-Prismatic and rotary joints–Inverse -Wrist and 

arm singularity - Static analysis - Force and moment Balance. 

UNIT IV PATH PLANNING 9 

Definition-Joint space technique-Use of p-degree polynomial-Cubic polynomial-Cartesian 

space technique - Parametric descriptions - Straight line and circular paths - Position and 

orientation planning. 

 

UNIT V DYNAMICS AND CONTROL    9 

Lagrangian mechanics-2DOF Manipulator-Lagrange Euler formulation-Dynamic model –  

Manipulator control problem-Linear control schemes-PID control scheme-Force control of robotic 

manipulator. 

 

TOTAL: 45 PERIOD 

 

OUTCOMES: 

 Ability to understand basic concept of robotics.

 To analyze Instrumentation systems and their applications to various

 To know about the differential motion add statics in robotics

 To know about the various path planning techniques.

 To know about the dynamics and control in robotics industrie.

 

TEXT BOOKS: 

1. R.K.Mittal and I.J.Nagrath, Robotics and Control, Tata McGraw Hill, New Delhi,4th Reprint, 2005. 
2. JohnJ.Craig ,Introduction to Robotics Mechanics and Control, Third edition, Pearson Education, 

2009. 

3. M.P.Groover, M.Weiss, R.N. Nageland N. G.Odrej, Industrial Robotics, McGraw-Hill 

Singapore, 1996. 
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REFERENCES: 

1. Ashitava Ghoshal, Robotics-Fundamental Concepts and Analysis’, Oxford University Press, 

Sixth impression, 2010. 

2. K. K.Appu Kuttan, Robotics, I K International, 2007. 

3. Edwin Wise, Applied Robotics, Cengage Learning, 2003. 

4. R.D.Klafter,T.A.Chimielewski and M.Negin, Robotic Engineering–An Integrated 

Approach, Prentice Hall of India, New Delhi, 1994. 

 

5. B.K.Ghosh, Control in Robotics and Automation: Sensor Based Integration, Allied 
 Publishers,Chennai, 1998.    

6. S.Ghoshal, “ Embedded Systems & Robotics” – Projects using the 8051   

 Microcontroller”, Cengage Learning, 2009.    

 

 

 

19153E65B SPECIAL ELECTRICAL MACHINES L T P C 
  3 0 0 3 

 

OBJECTIVES: 

To impart knowledge on the following Topics 

  Construction, principle of operation, control and performance of stepping motors.

  Construction, principle of operation, control and performance of switched reluctance motors.

  Construction, principle of operation, control and performance of permanent magnet 

brushless D.C. motors.

   Construction, principle of operation and performance of permanent magnet 

synchronous motors.

  Construction, principle of operation and performance of other special Machines.

UNIT I STEPPER MOTORS 9 

Constructional features –Principle of operation –Types – Torque predictions – Linear 

Analysis – Characteristics – Drive circuits – Closed loop control – Concept of lead angle - 

Applications. 

UNIT II SWITCHED RELUCTANCE MOTORS (SRM) 9 

Constructional features –Principle of operation- Torque prediction–Characteristics Steady state 

performance prediction – Analytical Method – Power controllers – Control of SRM drive- Sensor 

less operation of SRM – Applications. 

UNIT III PERMANENT MAGNET BRUSHLESS D.C. MOTORS 9 

Fundamentals of Permanent Magnets- Types- Principle of operation- Magnetic circuit 
analysis- EMF and Torque equations- Power Converter Circuits and their controllers - 
Characteristics and control- Applications. 

UNIT IV PERMANENT MAGNET SYNCHRONOUS MOTORS (PMSM) 9 

Constructional features -Principle of operation – EMF and Torque equations - Sine wave motor 

with practical windings - Phasor diagram - Power controllers – performance characteristics - 

Digital controllers – Applications. 

UNIT V OTHER SPECIAL MACHINES 9 

Constructional features – Principle of operation and Characteristics of Hysteresis motor- 
Synchronous Reluctance Motor–Linear Induction motor-Repulsion motor- Applications. 

TOTAL : 45 PERIODS 
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OUTCOMES: 

  Ability to analyze and design controllers for special Electrical Machines.

  Ability to acquire the knowledge on construction and operation of stepper motor.

  Ability to acquire the knowledge on construction and operation of stepper switched 

reluctance motors.

  Ability to construction, principle of operation, switched reluctance motors.

  Ability to acquire the knowledge on construction and operation of permanent magnet 

brushless D.C. motors.

  Ability to acquire the knowledge on construction and operation of permanent magnet 
synchronous motors.

  Ability to select a special Machine for a particular application.

 

 

TEXT BOOKS: 

  K.Venkataratnam, ‘Special Electrical Machines’, Universities Press (India) Private 
Limited, 2008.

  T. Kenjo, ‘Stepping Motors and Their Microprocessor Controls’, Clarendon Press 
London, 1984

   E.G. Janardanan, ‘Special electrical machines’, PHI learning Private Limited, Delhi, 
2014.

REFERENCES 

1. R.Krishnan, ‘Switched Reluctance Motor Drives – Modeling, Simulation, Analysis, 

Design and Application’, CRC Press, New York, 2001. 

2. T. Kenjo and S. Nagamori, ‘Permanent Magnet and Brushless DC Motors’, 

Clarendon Press, London, 1988. 

3. T.J.E.Miller,‘Brushless Permanent-Magnet and Reluctance Motor Drives’, Oxford 

University Press, 1989. 

4. R.Srinivasan, ‘Special Electrical Machines’, Lakshmi Publications, 2013. 

 

 

 

19153E65C 

 

OBJECTIVES: To impart knowledge about the following topics: 

 Causes & Mitigation techniques of various PQ events. 

 Various Active & Passive power filters. 

 

UNIT I INTRODUCTION TO POWER QUALITY 9 

Terms and definitions & Sources – Overloading, under voltage, over voltage - Concepts of 

transients - Short duration variations such as interruption - Long duration variation such as 
sustained interruption - Sags and swells - Voltage sag - Voltage swell - Voltage imbalance – Voltage 
fluctuations - Power frequency variations - International standards of power quality 

– Computer Business Equipment Manufacturers Associations (CBEMA) curve 

UNIT II VOLTAGE SAG AND SWELL 9 

Estimating voltage sag performance - Thevenin’s equivalent source - Analysis and 

calculation of various faulted condition - Estimation of the sag severity - Mitigation of 

voltage sag, Static transfer switches and fast transfer switches. - Capacitor switching – Lightning 

- Ferro resonance - Mitigation of voltage swell. 

POWER QUALITY L T P C 
 3 0 0 3 
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UNIT III HARMONICS 9 

Harmonic sources from commercial and industrial loads - Locating harmonic sources – Power 

system response characteristics - Harmonics Vs transients. Effect of harmonics – Harmonic 

distortion - Voltage and current distortions - Harmonic indices - Inter harmonics – Resonance 

Harmonic distortion evaluation, IEEE and IEC standards. 

UNIT IV PASSIVE POWER COMPENSATORS 9 

Principle of Operation of Passive Shunt and Series Compensators, Analysis and Design of Passive 

Shunt Compensators Simulation and Performance of Passive Power Filters- Limitations of 

Passive Filters Parallel Resonance of Passive Filters with the Supply System and Its Mitigation. 

Fundamentals of load compensation – voltage regulation & power factor correction. 

UNIT V POWER QUALITY MONITORING & CUSTOM POWER DEVICES 9 

Monitoring considerations - Monitoring and diagnostic techniques for various power quality 

problems - Quality measurement equipment - Harmonic / spectrum analyzer - Flicker meters 

Disturbance analyzer - Applications of expert systems for power quality monitoring. Principle& 

Working of DSTATCOM – DSTATCOM in Voltage control mode, current control mode, DVR 

Structure – Rectifier supported DVR – DC Capacitor supported DVR -Unified power quality 

conditioner. 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to understand various sources, causes and effects of power quality issues, 

electrical systems and their measures and mitigation.

 Ability to analyze the causes & Mitigation techniques of various PQ events.

 Ability to study about the various Active & Passive power filters.

 Ability to understand the concepts about Voltage and current distortions, harmonics.

 Ability to analyze and design the passive filters.

 Ability to acquire knowledge on compensation techniques.

 Ability to acquire knowledge on DVR.

TEXT BOOKS: 

1. Roger. C. Dugan, Mark. F. Mc Granagham, Surya Santoso, H.WayneBeaty, 

“Electrical Power Systems Quality”, McGraw Hill,2003 

2. J. Arrillaga, N.R. Watson, S. Chen, “Power System Quality Assessment”, (New York : 

Wiley),2000. 

3. Bhim Singh, Ambrish Chandra, Kamal Al-Haddad,” Power Quality Problems & 
Mitigation Techniques” Wiley, 2015. 

REFERENCES 

1. G.T. Heydt, “Electric Power Quality”, 2nd Edition. (West Lafayette, IN, Stars in a 

Circle Publications, 1994. 

2. M.H.J Bollen, “Understanding Power Quality Problems: Voltage Sags and 

Interruptions”, (New York: IEEE Press), 2000. 
 

 

 

19153E65D EHVAC TRANSMISSION L T P C 
  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

 EHVAC Transmission lines 

 Electrostatic field of AC lines 

 Corona in E.H.V. lines 
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UNIT I INTRODUCTION 9 

EHVAC Transmission line trends and preliminary aspect - standard transmission voltages – 

Estimation at line and ground parameters-Bundle conductors: Properties -Inductance and 

Capacitance of EHV lines – Positive, negative and zero sequence impedance – Line 

Parameters for Modes of Propagation. 

UNIT II ELECTROSTATIC FIELDS 9 

Electrostatic field and voltage gradients – Calculations of electrostatic field of AC lines – Effect 

of high electrostatic field on biological organisms and human beings - Surface voltage 

gradients and Maximum gradients of actual transmission lines – Voltage gradients on sub 

conductor. 

UNIT III POWER CONTROL 9 

Electrostatic induction in un energized lines – Measurement of field and voltage gradients for 

three phase single and double circuit lines – Un energized lines. Power Frequency Voltage 

control and overvoltage in EHV lines: No load voltage – Charging currents at power frequency- 

Voltage control – Shunt and Series compensation – Static VAR compensation. 

UNIT IV CORONA EFFECTS AND RADIO INTERFERENCE 9 

Corona in EHV lines – Corona loss formulae-Charge voltage diagram- Attenuation of 

traveling waves due to Corona – Audio noise due to Corona, its generation, characteristic and 

limits. Measurements of audio noise radio interference due to Corona - properties of radio noise – 

Frequency spectrum of RI fields – Measurements of RI and RIV. 

UNIT V STEADY STATE AND TRANSIENT LIMITS 9 

Design of EHV lines based on steady state and transient limits - EHV cabilitys and their 
characteristics-Introduction six phase transmission – UHV. 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to understand the principles and types of EHVAC system. 

 Ability to analyze the electrostatic field of AC lines 

 Ability to study about the compensation. 

 Ability to study about the corona in E.H.V. lines 

 Ability to understand the EHV cabilitys. 

 Ability to analyze the steady state and transient limits. 

TEXT BOOKS: 

1. Rokosh Das Begamudre, ”Extra High Voltage AC Transmission Engineering”– Wiley Eastern 

LTD., NEW DELHI 1990. 

2. S. Rao, “HVAC and HVDC Transmission, Engineering and Practice” Khanna Publisher, Delhi, 

1990. 

REFERENCES 

1. Subir Ray, “An Introduction to High Voltage Engineering”, Prentice Hall of India 

Private Limited, 2013. 

 

 

2. RD Begamudre, “Extra High Voltage AC Transmission Engineering”– New Academic 

Science Ltd; 4 edition 2011. 

3. Edison,” EHV Transmission line”- Electric Institution, GEC, 1968. 
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19153E75A DISASTER MANAGEMENT LT P C 

3 0 0 3 
OBJECTIVES: 

 To provide students an exposure to disasters, their significance and types. 

 To ensure that students begin to understand the relationship between vulnerability, 

disasters, disaster prevention and risk reduction 

 To gain a preliminary understanding of approaches of Disaster Risk Reduction (DRR) 

 To enhance awareness of institutional processes in the country and 

 To develop rudimentary ability to respond to their surroundings with potential 

disaster response in areas where they live, with due sensitivity 

UNIT I INTRODUCTION TO DISASTERS 9 

Definition: Disaster, Hazard, Vulnerability, Resilience,  Risks – Disasters: Types of disasters – 

Earthquake, Landslide, Flood, Drought, Fire etc -  Classification, Causes, Impacts including social, 

economic, political, environmental, health, psychosocial, etc.- Differential impacts- in terms of caste, class, 

gender, age, location, disability - Global trends in  disasters:  urban disasters, pandemics, complex 

emergencies, Climate change- Dos and Don’ts during various types of Disasters. 

UNIT II APPROACHES TO DISASTER RISK REDUCTION (DRR) 9 

Disaster cycle - Phases, Culture of safety, prevention, mitigation and preparedness community based DRR, 

Structural- nonstructural measures, Roles and responsibilities of- community, Panchayati Raj Institutions/Urban 

Local Bodies (PRIs/ULBs), States, Centre, and other stake-holders- Institutional Processes and Framework at 

State and Central Level- State Disaster Management Authority(SDMA) 

– Early Warning System – Advisories from Appropriate Agencies. 

UNIT III INTER-RELATIONSHIP BETWEEN DISASTERS AND DEVELOPMENT 9 

Factors affecting Vulnerabilities, differential impacts, impact of Development projects such as dams, 

embankments, changes in Land-use etc.- Climate Change Adaptation- IPCC Scenario and Scenarios in the 

context of India - Relevance of indigenous knowledge, appropriate technology and local 

resources. 

UNIT IV DISASTER RISK MANAGEMENT IN INDIA 9 

Hazard and Vulnerability profile of India, Components of Disaster Relief: Water, Food, Sanitation, Shelter, 

Health, Waste Management, Institutional arrangements (Mitigation, Response and 

Preparedness, Disaster Management Act and Policy - Other related policies, plans, programmes and legislation 

– Role of GIS and Information Technology Components in Preparedness, Risk Assessment, 
Response and Recovery Phases of Disaster – Disaster Damage Assessment. 

UNIT V DISASTER MANAGEMENT: APPLICATIONS AND CASE STUDIES AND FIELD 

WORKS 9 
Landslide Hazard Zonation: Case Studies, Earthquake Vulnerability Assessment of Buildings and 

Infrastructure: Case Studies, Drought Assessment: Case Studies, Coastal Flooding: Storm Surge 
Assessment, Floods: Fluvial and Pluvial Flooding: Case Studies; Forest Fire: Case Studies, Man Made 
disasters: Case Studies, Space Based Inputs for Disaster Mitigation and Management and field works related to 
disaster management. 

TOTAL: 45 PERIODS 

OUTCOMES: 

The students will be ability to 
 Differentiate the types of disasters, causes and their impact on environment and society 

 Assess vulnerability and various methods of risk reduction measures as well as mitigation. 
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 Draw the hazard and vulnerability profile of India, Scenarious in the Indian context, Disaster damage 

assessment and management. 

TEXTBOOKS: 

1. Singhal J.P. “Disaster Management”, Laxmi Publications, 2010. ISBN-10: 9380386427 ISBN-13: 
978-9380386423 

2. Tushar Bhattacharya, “Disaster Science and Management”, McGraw Hill India Education Pvt. Ltd., 

2012. ISBN-10: 1259007367, ISBN-13: 978-1259007361] 

3. Gupta Anil K, Sreeja S. Nair. Environmental Knowledge for Disaster Risk Management, NIDM, New 

Delhi, 2011 

4. Kapur Anu Vulnerability India: A Geographical Study of Disasters, IIAS and Sage Publishers, New 

Delhi, 2010. 

REFERENCES 

1. Govt. of India: Disaster Management Act , Government of India, New Delhi, 2005 

2. Government of India, National Disaster Management Policy,2009. 

 

 

 

 

 

19153E75B HUMAN RIGHTS LT P C 

3 0 0 3 
OBJECTIVES : 

  To sensitize the Engineering students to various aspects of Human Rights. 

UNIT I 9 

Human Rights – Meaning, origin and Development. Notion and classification of Rights – Natural, 

Moral and Legal Rights. Civil and Political Rights, Economic, Social and Cultural Rights; collective / 

Solidarity Rights. 

UNIT II 9 
Evolution of the concept of Human Rights Magana carta – Geneva convention of 1864. Universal 
Declaration of Human Rights, 1948. Theories of Human Rights. 

UNIT III 9 

Theories and perspectives of UN Laws – UN Agencies to monitor and compliance. 

UNIT IV 9 

Human Rights in India – Constitutional Provisions / Guarantees. 

UNIT V 9 

Human Rights of Disadvantaged People – Women, Children, Displaced persons and Disabilityd persons, 

including Aged and HIV Infected People. Implementation of Human Rights – National and State Human 

Rights Commission – Judiciary – Role of NGO’s, Media, Educational Institutions, Social Movements. 

TOTAL : 45 PERIODS 

OUTCOME : 

 Engineering students will acquire the basic knowledge of human rights. 
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REFERENCES: 

1. Kapoor S.K., “Human Rights under International law and Indian Laws”, Central Law Agency, 

Allahabad, 2014. 

2. Chandra U., “Human Rights”, Allahabad Law Agency, Allahabad, 2014. 

3. Upendra Baxi, The Future of Human Rights, Oxford University Press, New Delhi. 

 

 

 

 

19153E75C OPERATIONS RESEARCH L T P C 

3 0 0 3 

OBJECTIVES: 

 To provide knowledge and training in using optimization techniques under limited resources for the 
engineering and business problems. 

UNIT I LINEAR MODELS 15 

The phase of an operation research study – Linear programming – Graphical method– Simplex algorithm 
– Duality formulation – Sensitivity analysis. 

UNIT II TRANSPORTATION MODELS AND NETWORK MODELS 8 

Transportation Assignment Models –Traveling Salesman problem-Networks models – Shortest route – 

Minimal spanning tree – Maximum flow models –Project network – CPM and PERT networks – 

Critical path scheduling – Sequencing models. 

Stochastic inventory models – Multi product models – Inventory control models in practice. 

UNIT IV QUEUEING MODELS 6 

Queueing models - Queueing systems and structures – Notation parameter – Single server and multi 

server models – Poisson input – Exponential service – Constant rate service – Infinite population – 

Simulation. 

UNIT V DECISION MODELS 10 

Decision models – Game theory – Two person zero sum games – Graphical solution- Algebraic solution– 
Linear Programming solution – Replacement models – Models based on service life – Economic life– 
Single / Multi variability search technique – Dynamic Programming – Simple Problem. 

TOTAL: 45 PERIODS 
OUTCOMES: 

 Upon completion of this course, the students can ability to use the optimization techniques for use 
engineering and Business problems 

TEXT BOOK: 

1. Hillier and Libeberman, “Operations Research”, Holden Day, 2005 
2. Taha H.A., “Operations Research”, Sixth Edition, Prentice Hall of India, 2003. 

 

 

REFERENCES: 

1. Bazara M.J., Jarvis and Sherali H., “Linear Programming and Network Flows”, John Wiley, 

2009. 

UNIT III INVENTORY MODELS      6 

Inventory models – Economic order quantity models – Quantity discount models – 
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2. Budnick F.S., “Principles of Operations Research for Management”, Richard D Irwin, 1990. 

3. Philip D.T. and Ravindran A., “Operations Research”, John Wiley, 1992. 

4. Shennoy G.V. and Srivastava U.K., “Operation Research for Management”, Wiley Eastern, 

1994. 

5. Tulsian and Pasdey V., “Quantitative Techniques”, Pearson Asia, 2002. 
 

 

 

 

 

19153E75D 

OBJECTIVES : 

PROBABILITY AND STATISTICS L T P  C 
3 0 0  3 

 This course aims at providing the required skill to apply the statistical tools in engineering 

problems. 

 To introduce the basic concepts of probability and random variables. 

 To introduce the basic concepts of two dimensional random variables. 

 To acquaint the knowledge of testing of hypothesis for small and large samples which plays an 

important role in real life problems. 

 To introduce the basic concepts of classifications of design of experiments which plays very 

important roles in the field of agriculture and statistical quality control. 

UNIT I PROBABILITY AND RANDOM VARIABLES 12 

Probability – The axioms of probability – Conditional probability – Baye’s theorem - Discrete and 

continuous random variables – Moments – Moment generating functions – Binomial, Poisson, 

Geometric, Uniform, Exponential and Normal distributions. 

UNIT II TWO - DIMENSIONAL RANDOM VARIABLES 12 

Joint distributions – Marginal and conditional distributions – Covariance – Correlation and linear 

regression – Transformation of random variables – Central limit theorem (for independent and 

identically distributed random variables). 

UNIT III TESTING OF HYPOTHESIS 12 

Sampling distributions - Estimation of parameters - Statistical hypothesis - Large sample tests based on 

Normal distribution for single mean and difference of means -Tests based on t, Chi-square and F distributions 

for mean, variance and proportion - Contingency table (test for independent) - Goodness of fit. 

UNIT IV DESIGN OF EXPERIMENTS 12 

One way and Two way classifications - Completely randomized design – Randomized block design – Latin 

square design - 2
2 

factorial design. 

UNIT V STATISTICAL QUALITY CONTROL `12 

Control charts for measurements (X and R charts) – Control charts for attributes (p, c and np charts) – Tolerance 

limits - Acceptance sampling. 

TOTAL : 60 PERIODS 

OUTCOMES : 

Upon successful completion of the course, students will be able to: 
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 Understand the fundamental knowledge of the concepts of probability and have knowledge of standard 

distributions which can describe real life phenomenon. 

 Understand the basic concepts of one and two dimensional random variables and apply in 

engineering applications. 

  Apply the concept of testing of hypothesis for small and large samples in real life problems. 

 Apply the basic concepts of classifications of design of experiments in the field of agriculture and 

statistical quality control. 

 Have the notion of sampling distributions and statistical techniques used in engineering and 

management problems. 

TEXT BOOKS : 

1. Johnson, R.A., Miller, I and Freund J., "Miller and Freund’s Probability and Statistics for 

Engineers", Pearson Education, Asia, 8
th 

Edition, 2015. 

2. Milton. J. S. and Arnold. J.C., "Introduction to Probability and Statistics", Tata McGraw Hill, 4
th

 
Edition, 2007. 

REFERENCES : 
1. Devore. J.L., "Probability and Statistics for Engineering and the Sciences”, Cengage Learning, New 

Delhi, 8
th 

Edition, 2014. 
2. Papoulis, A. and Unnikrishnapillai, S., "Probability, Random Variables and Stochastic 

Processes", McGraw Hill Education India, 4
th 

Edition, New Delhi, 2010. 

3. Ross, S.M., "Introduction to Probability and Statistics for Engineers and Scientists", 3
rd 

Edition, 
Elsevier, 2004. 

4. Spiegel. M.R., Schiller. J. and Srinivasan, R.A., "Schaum’s Outline of Theory and Problems of 

Probability and Statistics", Tata McGraw Hill Edition, 2004. 
5. Walpole. R.E., Myers. R.H., Myers. S.L. and Ye. K., "Probability and Statistics for Engineers and 

Scientists", Pearson Education, Asia, 8
th 

Edition, 2007. 
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19153E76A SYSTEM IDENTIFICATION AND ADAPTIVE CONTROL L T P C 
  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

 The concept of system identification and adaptive control 

 Black-box approach based system identification 

 Batch and recursive identification 

 Computer Controlled Systems 

 Design concept for adaptive control schemes 

UNIT I NON-PARAMETRIC METHODS 9 

Non-parametric methods - Transient analysis - frequency analysis - Correlation analysis - Spectral 

analysis - Input signal design for identification 

UNIT II PARAMETRIC METHODS 9 

Least squares estimation – Analysis of the least squares estimate - Best linear unbiased estimate – 

Model parameterizations - Prediction error methods. 

UNIT III RECURSIVE IDENTIFICATION METHODS 9 

The recursive least square method - Model validation –Model structure determination - 
Introduction to closed loop system identification. 

UNIT IV ADAPTIVE CONTROL SCHEMES 9 

Introduction – Auto-tuning of PID controller using relay feedback approach – Types of adaptive control, 

Gain scheduling, Model reference adaptive control, Self–tuning controller – Design of gain scheduled 

adaptive controller – Applications of gain scheduling. 

UNIT V MODEL-REFERENCE ADAPTIVE SYSTEM (MRAS) and SELF-TUNING 9 

REGULATOR (STR) 

STR – Pole placement design – Indirect STR and direct STR – MRAC - MIT rule – Lyapunov theory 

– Relationship between MRAC and STR. 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to understand various system identification techniques and features of adaptive control 
like STR and MRAC. 

 Ability to understand the concept of system identification and adaptive control 

 Ability to understand about Black-box approach based system identification 

 Ability to get knowledge about batch and recursive identification 

 Ability to study about computer controlled systems 

 Ability to design concept for adaptive control schemes 
 

 

TEXT BOOKS: 

1. T. Soderstrom and PetreStoica, System Identification, Prentice Hall International 

(UK) Ltd. 1989 

2. Karl J. Astrom and Bjorn Witten mark, Adaptive Control, Pearson Education, Second edition, Fifth 

impression, 2009. 
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H. K. Khalil, Nonlinear Systems, Prentice Hall, 3 

 

 

REFERENCES 

1 L. Ljung, System Identification - Theory for the User, 2nd edition, PTR Prentice Hall, 

Upper Saddle River, N.J., 1999. 

2 K. S. Narendra and A. M. Annaswamy, Stability Adaptive Systems, Prentice-Hall, 
1989. 

3 rd 
4 William S.Levine, “Control Systems Advanced Methods, the Control Handbook, CRC 

Press 2011. 
5 S. Sastry and M. Bodson, Adaptive Control, Prentice-Hall, 1989 

 

 

19153E76B CONTROL OF ELECTRICAL DRIVES L T P C 
  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

 To understand the DC drive control. 

 To study and analyze the Induction motor drive control. 

 To study and understand the Synchronous motor drive control. 

 To study and analyze the SRM and BLDC motor drive control. 

 To analyze and design the Digital control for drives. 

UNIT I CONTROL OF DC DRIVES 9 

Losses in electrical drive system, Energy efficient operation of drives, block diagram/ 
transfer function of self, separately excited DC motors --closed loop control-speed control- current 
control - constant torque/power operation - P, PI and PID controllers–response 
comparison. 

UNIT II CONTROL OF INDUCTION MOTORDRIVE 9 

VSI a n d C S I fed induction motor drives-principles of V/f control-closed loop variable 
frequency PW M inverter with dynamic braking- static Scherbius drives- power factor 
considerations– modified Kramer drives-principle of vector control- implementation-block 
diagram, Design of closed loop operation of V/f control of Induction motor drive systems. 

UNIT III CONTROL OF SYNCHRONOUS MOTOR DRIVES 9 

Open loop VSI fed drive and its characteristics–Self control–Torque control –Torque angle control 

–Power factor control–Brushless excitation systems––Field oriented control – Design of closed 

loop operation of Self control of Synchronous motor drive systems. 

UNIT IV CONTROL OF SRM AND BLDC MOTOR DRIVES 9 

SRM construction - Principle of operation - SRM drive design factors-Torque controlled SRM- 

Block diagram of Instantaneous Torque control using current controllers and flux controllers. 

Construction and Principle of operation of BLDC Machine -Sensing and logic switching 

scheme,-Sinusoidal and trapezoidal type of Brushless dc motors – Block diagram of current 

controlled Brushless dc motor drive. 

UNIT V DIGITAL CONTROL OF DC DRIVE 9 

Phase Locked Loop and micro-computer control of DC drives–Program flow chart for 

constant constant torque and constant horse power operations Speed detection and 

current sensing circuits and feedback elements. 

TOTAL : 45 PERIODS 

edition, 2002. 
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OUTCOMES: 
• Ability to understand various control strategies and controllers for AC and DC Motor 

Drive systems. 

TEXT BOOKS: 

1. Dubey, G.K, Power semiconductor controlled devices, Prentice Hall International 

New jersey, 1989. 

2. R.Krishnan,, Electric Motor Drives - Modeling, Analysis and ControlPrentice- Hall of 

India Pvt. Ltd., New Delhi, 2003. 

3. Murphy, J.M.D, Turnbull F.G, Thyristor control of AC motors,., Pergamon press, Oxford, 1988. 

REFERENCES 

1. Bin Wu, High-Power Converters and AC Drives, Wiley-IEEE Press 

2. Buxbaum, A.Schierau, and K.Staughen, A design of control systems for DC drives, Springer-Verlag, 

Berlin, 1990. 

3. Bimal K. Bose, Modern Power Electronics and AC Drives, Pearson Education 

(Singapore) Pte. Ltd., New Delhi, 2003. 

4. R. Krishnan, Switched Reluctance Motor Drives: Modeling, Simulation, Analysis, Design, and 

Applications, CRC press, 2001. 

5. Werner Leonhard, Control of Electrical Drives, 3rd Edition, Springer, Sept., 2001. 

6. R. Krishnan, Permanent Magnet Synchronous and Brushless DC Motor Drives, CRC 

press, 2001. 
 

 

19153E76C POWER SYSTEMS TRANSIENTS L T  P C 
  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

 Generation of switching transients and their control using circuit – theoretical concept. 

 Mechanism of lighting strokes and the production of lighting surges. 

 Propagation, reflection and refraction of travelling waves. 

  Voltage transients caused by faults, circuit breaker action, load rejection on integrated power system. 

UNIT I INTRODUCTION AND SURVEY 9 

Review and importance of the study of transients - causes for transients. RL circuit transient with 
sine wave excitation - double frequency transients - basic transforms of the RLC circuit transients. 
Different types of power system transients - effect of transients on power systems – role of the study of 

transients in system planning. 

UNIT II SWITCHING TRANSIENTS 9 

Over voltages due to switching transients - resistance switching and the equivalent circuit for interrupting 

the resistor current - load switching and equivalent circuit - waveforms for transient voltage across the 

load and the switch - normal and abnormal switching transients. Current   suppression 

- current chopping  - effective    equivalent  circuit. 

Capacitance switching - effect of source regulation - capacitance switching with a restrike, with multiple 
restrikes. Illustration for multiple restriking transients - ferro resonance. 

UNIT III LIGHTNING TRANSIENTS 9 

Review of the theories in the formation of clouds and charge formation - rate of charging of thunder clouds 

– mechanism of lightning discharges and characteristics of lightning strokes 

– model for lightning stroke - factors contributing to good line design - protection using ground wires - 

tower footing resistance - Interaction between lightning and power system. 
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UNIT IV TRAVELING WAVES ON TRANSMISSION LINE COMPUTATION OF 9 

TRANSIENTS 

Computation of transients - transient response of systems with series and shunt lumped parameters and 
distributed lines. Traveling wave concept - step response - Bewely’s lattice diagram - standing waves and 
natural frequencies - reflection and refraction of travelling waves. 

UNIT V TRANSIENTS IN INTEGRATED POWER SYSTEM 9 

The short line and kilometric fault - distribution of voltages in a power system - Line 
dropping and load rejection - voltage transients on closing and reclosing lines - over voltage 
induced by faults -switching surges on integrated system Qualitative application of EMTP for 
transient computation. 

 

 

TOTAL : 45 PERIODS 

OUTCOMES: 

Ability to understand and analyze switching and lightning transients. 

 Ability to acquire knowledge on generation of switching transients and their control. 

 Ability to analyze the mechanism of lighting strokes. 

 Ability to understand the importance of propagation, reflection and refraction of 

travelling waves. 

 Ability to find the voltage transients caused by faults. 

 Ability to understand the concept  of circuit breaker action,  load rejection on 
integrated power system. 

TEXT BOOKS: 

1. Allan Greenwood, ‘Electrical Transients in Power Systems’, Wiley Inter Science, New York, 

2
nd

Edition, 1991. 

2. Pritindra Chowdhari, “Electromagnetic transients in Power System”, John Wiley and Sons Inc., 

Second Edition, 2009. 

3. C.S. Indulkar, D.P.Kothari, K. Ramalingam, ‘Power System Transients – A statistical 

approach’, PHI Learning Private Limited, Second Edition, 2010. 

REFERENCES 

1. M.S.Naidu and V.Kamaraju, ‘High Voltage Engineering’, McGraw Hill, Fifth Edition, 2013. 

2. R.D. Begamudre, ‘Extra High Voltage AC Transmission Engineering’, Wiley Eastern Limited, 

1986. 

3. Y.Hase, Handbook of Power System Engineering,” Wiley India, 2012. 

4. J.L.Kirtley, “Electric Power Principles, Sources, Conversion, Distribution and use,” Wiley, 

2012. 

5. Akihiro ametani,” Power System Transient theory and applications”, CRC press, 2013. 
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19153E76D TOTAL QUALITY MANAGEMENT L T P C 

3 0  0 3 
OBJECTIVE: 

  To facilitate the understanding of Quality Management principles and process. 

UNIT I INTRODUCTION 9 

Introduction - Need for quality - Evolution of quality - Definitions of quality - Dimensions of product and 
service quality - Basic concepts of TQM - TQM Framework - Contributions of Deming, Juran and Crosby - 
Barriers to TQM - Customer focus - Customer orientation, Customer satisfaction, Customer complaints, 
Customer retention. 

UNIT II TQM PRINCIPLES 9 

Leadership - Quality Statements, Strategic quality planning, Quality Councils - Employee involvement 

- Motivation, Empowerment, Team and Teamwork, Recognition and Reward, Performance appraisal – 

Continuous process improvement - PDCA cycle, 5S, Kaizen - Supplier partnership - Partnering, Supplier 

selection, Supplier Rating. 

UNIT III TQM TOOLS AND TECHNIQUES I 9 

The seven traditional tools of quality - New management tools - Six sigma: Concepts, Methodology, 

applications to manufacturing, service sector including IT - Bench marking - Reason to bench mark, Bench 

marking process - FMEA - Stages, Types. 

UNIT IV TQM TOOLS AND TECHNIQUES II 9 

Quality Circles - Cost of Quality - Quality Function Deployment (QFD) - Taguchi quality loss function - TPM - 

Concepts, improvement needs - Performance measures. 

UNIT V QUALITY MANAGEMENT SYSTEM 9 

Introduction—Benefits of ISO Registration—ISO 9000 Series of Standards—Sector-Specific 

Standards—AS 9100, TS16949 and TL 9000-- ISO 9001 Requirements—Implementation— Documentation— 

Internal Audits—Registration—ENVIRONMENTAL MANAGEMENT SYSTEM: Introduction—ISO 14000 

Series Standards—Concepts of ISO 14001—Requirements of ISO 14001— Benefits of EMS. 

TOTAL: 45 PERIODS 

OUTCOME: 

 The student would be able to apply the tools and techniques of quality management to 

manufacturing and services processes. 

TEXT BOOK: 

1. Dale H.Besterfiled, Carol B.Michna,Glen H. Besterfield,Mary B.Sacre,Hemant Urdhwareshe and Rashmi 

Urdhwareshe, “Total Quality Management”, Pearson Education Asia, Revised Third Edition, Indian 

Reprint, Sixth Impression, 2013. 

REFERENCES: 

1. James R. Evans and William M. Lindsay, "The Management and Control of Quality", 

8
th 

Edition, First Indian Edition, Cengage Learning, 2012. 
2. Janakiraman. B and Gopal .R.K., "Total Quality Management - Text and Cases", Prentice Hall 

(India) Pvt. Ltd., 2006. 

3. Suganthi.L and Anand Samuel, "Total Quality Management", Prentice Hall (India) Pvt. Ltd., 2006. 

4. ISO9001-2015 standards 
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19153E81A FLEXIBLE AC TRANSMISSION SYSTEMS L T P C 
  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 
The start-of-art of the power system 

Performance of power systems with FACTS controllers. 

FACTS controllers for load flow and dynamic analysis 

UNIT I INTRODUCTION 9 

Real and reactive power control in electrical power transmission lines–loads & system 

compensation-Uncompensated transmission line–shunt and series compensation. 

UNIT II STATIC VAR COMPENSATOR (SVC) AND APPLICATIONS 9 

Voltage control by SVC–Advantages of slope in dynamic characteristics–Influence of SVC on 
system voltage–Design of SVC voltage regulator–TCR-FC-TCR-Modeling of SVC for power 
flow and fast transient stability– Applications: Enhancement of transient stability – Steady state 
power transfer –Enhancement of power system damping. 

UNIT III THYRISTOR CONTROLLED SERIES CAPACITOR (TCSC) AND 9 

APPLICATIONS 

Operation of the TCSC–Different modes of operation–Modelling of TCSC, Variability 

reactance model– Modelling for  Power  Flow and stability studies. Applications: 

Improvement of the system stability limit–Enhancement of system damping. 

UNIT IV VOLTAGE SOURCE CONVERTER BASED FACTS CONTROLLERS 9 

Static Synchronous Compensator (STATCOM)–Principle of operation–V-I Characteristics. 

Applications: Steady state power transfer-enhancement of transient stability-prevention of voltage 

instability. SSSC-operation of SSSC and the control of power flow–modelling of SSSC in load 

flow and transient stability studies- Dynamic voltage restorer(DVR). 

UNIT V ADVANCED FACTS CONTROLLERS 9 

Interline DVR(IDVR) - Unified Power flow controller (UPFC) - Interline power flow controller 

(IPFC) - Unified Power quality conditioner (UPQC). 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to understand, analyze and develop analytical model of FACTS controller for power 

system application. 

 Ability to understand the concepts about load compensation techniques. 

 Ability to acquire knowledge on facts devices. 

 Ability to understand the start-of-art of the power system 

 Ability to analyze the performance of steady state and transients of facts controllers. 

 Ability to study about advanced FACTS controllers. 

 

TEXT BOOKS: 

1. R.Mohan Mathur, Rajiv K.Varma,“Thyristor–Based Facts Controllers for Electrical 

Transmission Systems”, IEEE press andJohnWiley&Sons,Inc,2002. 

2. NarainG. Hingorani, “Understanding FACTS-Concepts and Technology of Flexible AC 

Transmission Systems”, Standard Publishers Distributors,Delhi-110006,2011. 

3. T.J.E Miller, Power Electronics in power systems, John Wiley and sons. 
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REFERENCES 

1. K.R. Padiyar, ”FACTS Controllers in Power Transmission and Distribution”, New Age 

International (P) Limited, Publishers, New Delhi, 2008 

2. A.T.John,“FlexibleA.C.TransmissionSystems”,InstitutionofElectricalandElectronic 

Engineers(IEEE), 1999. 

3. V.K.Sood, HVDC and FACTS controllers–Applications of Static Converters in Power 

System, APRIL2004,KluwerAcademic Publishers,2004. 

 

 

 

SOFT COMPUTING TECHNIQUES 

19153E81B 

 

OBJECTIVES: To impart knowledge about the following topics: 

 Basics of artificial neural network. 

 Concepts of modelling and control of neural and fuzzy control schemes. 

 Features of hybrid control schemes. 

UNIT I ARTIFICIAL NEURAL NETWORK 9 

Review of fundamentals – Biological neuron, artificial neuron, activation function, single layer 

perceptron – Limitation – Multi layer perceptron – Back Propagation Algorithm (BPA) – 

Recurrent Neural Network (RNN) – Adaptive Resonance Theory (ART) based network – Radial 

basis function network – online learning algorithms, BP through time – RTRL algorithms – 

Reinforcement learning. 

UNIT II NEURAL NETWORKS FOR MODELING AND CONTROL 9 

Modelling of non-linear systems using ANN – Generation of training data – Optimal 
architecture– Model validation – Control of non-linear systems using ANN – Direct and 
indirect neuro control schemes – Adaptive neuro controller – Familiarization with neural 

network toolbox. 

UNIT III FUZZY SET THEORY 9 

Fuzzy set theory – Fuzzy sets – Operation on fuzzy sets – Scalar cardinality, fuzzy 

cardinality, union and intersection, complement (Yager and Sugeno), equilibrium points, 

aggregation, projection, composition, cylindrical extension, fuzzy relation – Fuzzy 

membership functions. 

UNIT IV FUZZY LOGIC FOR MODELING AND CONTROL 9 

Modelling of non-linear systems using fuzzy models – TSK model – Fuzzy logic controller 

– Fuzzification – Knowledge base – Decision making logic – Defuzzification – Adaptive fuzzy 

systems – Familiarization with fuzzy logic toolbox. 

UNIT V HYBRID CONTROL SCHEMES 9 

Fuzzification and rule base using ANN – Neuro fuzzy systems – ANFIS – Fuzzy neuron– GA – 

Optimization of membership function and rule base using Genetic Algorithm – Introduction 

to other evolutionary optimization techniques, support vector machine– Case study – 

Familiarization with ANFIS toolbox. 

TOTAL : 45 PERIODS 

OUTCOMES: 

L T P C 

3 0 0 3 
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 Ability to understand the concepts of ANN, different features of fuzzy logic and their 

modelling, control aspects and different hybrid control schemes. 

 Ability to understand the basics of artificial neural network. 

 Ability to get knowledge on modelling and control of neural. 

 Ability to get knowledge on modelling and control of fuzzy control schemes. 

 Ability to acquire knowledge on hybrid control schemes. 

 Ability to understand the concepts of Adaptive Resonance Theory 

 

 

 

TEXT BOOKS: 

1. Laurence Fausett, “Fundamentals of Neural Networks”, Prentice Hall, Englewood 

Cliffs, N.J., 1992 

2. Timothy J. Ross, “Fuzzy Logic with Engineering Applications”, McGraw Hill Inc., 

2000. 

REFERENCES 

1. Goldberg, “Genetic Algorithm in Search, Optimization and Machine learning”, 

Addison Wesley Publishing Company Inc. 1989 

2. Millon W.T., Sutton R.S. and Webrose P.J., “Neural Networks for Control”, MIT 

press, 1992 

3. Ethem Alpaydin, “Introduction to Machine learning (Adaptive Computation and 

Machine Learning series)’, MIT Press, Second Edition, 2010. 

4. Zhang Huaguang and Liu Derong, “Fuzzy Modeling and Fuzzy Control Series: Control 

Engineering”, 2006 
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19153E81C SMPS AND UPS 

 

OBJECTIVES: To impart knowledge about the following topics: 

 Modern power electronic converters and its applications in electric power utility. 

 Resonant converters and UPS 

UNIT I DC-DC CONVERTERS 9 

Principles of step down and step up converters – Analysis and state space modeling of 

Buck, Boost, Buck- Boost and Cuk converters. 

UNIT II SWITCHED MODE POWER CONVERTERS 9 

Analysis and state space modeling of fly back, Forward, Push pull, Luo, Half bridge and full bridge 
converters- control circuits and PWM techniques. 

UNIT III RESONANT CONVERTERS 9 

Introduction- classification- basic concepts- Resonant switch- Load Resonant converters- ZVS , 

Clamped voltage topologies- DC link inverters with Zero Voltage Switching- Series and parallel 

Resonant inverters- Voltage control. 

UNIT IV DC-AC CONVERTERS 9 

Single phase and three phase inverters, control using various (sine PWM, SVPWM and PSPWM) 

techniques, various harmonic elimination techniques- Multilevel inverters- Concepts - Types: 

Diode clamped- Flying capacitor- Cascaded types- Applications. 

UNIT V POWER CONDITIONERS, UPS & FILTERS 9 

Introduction- Power line disturbances- Power conditioners –UPS: offline UPS, Online UPS, 
Applications – Filters: Voltage filters, Series-parallel resonant filters, filter without series 
capacitors, filter for PWM VSI, current filter, DC filters – Design of inductor and transformer for 

PE applications – Selection of capacitors. 

 

 

 

TOTAL : 45 PERIODS 

 

OUTCOMES: 

 Ability to analyze the state space model for DC – DC converters 

 Ability to acquire knowledge on switched mode power converters. 

 Ability to understand the importance of Resonant Converters. 

 Ability to analyze the PWM techniques for DC-AC converters 

 Ability to acquire knowledge on modern power electronic converters and its applications in 

electric power utility. 

  Ability to acquire knowledge on filters and UPS 

 

TEXT BOOKS: 

1. Simon Ang, Alejandro Oliva,” Power-Switching Converters”, Third Edition, CRC 
Press, 2010. 
2. KjeldThorborg, “Power Electronics – In theory and Practice”, Overseas Press, First 
Indian Edition 2005. 

3. M.H. Rashid – Power Electronics handbook, Elsevier Publication, 2001. 

REFERENCES 

1. Philip T Krein, “ Elements of Power Electronics”, Oxford University Press 

2. Ned Mohan, Tore.M.Undeland, William.P.Robbins, Power Electronics converters, 

L T P C 

3 0 0 3 
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Applications and design- Third Edition- John Wiley and Sons- 2006 

3. M.H. Rashid – Power Electronics circuits, devices and applications- third edition 

Prentice Hall of India New Delhi, 2007. 

4. Erickson, Robert W, “Fundamentals of Power Electronics”, Springer, second edition, 

2010. 
 

 

19153E81D ELECTRIC ENERGY GENERATION, UTILIZATION L T P C 
 CONSERVATION 3 0 0 3 

OBJECTIVES: 

To impart knowledge on the following Topics 

 To study the generation, conservation of electrical power and energy efficient equipments. 

 To understand the principle, design of illumination systems and energy efficiency lamps. 

 To study the methods of industrial heating and welding. 

 To understand the electric traction systems and their performance. 

UNIT I ILLUMINATION 9 

Importance of lighting – properties of good lighting scheme – laws of illumination – photometry - types 

of lamps – lighting calculations – basic design of illumination schemes for residential, commercial, 

street lighting, factory lighting and flood lighting – LED lighting and energy efficient lamps. 

UNIT II REFRIGERATION AND AIR CONDITIONING 9 

Refrigeration-Domestic refrigerator and water coolers - Air-Conditioning-Various types of air- 
conditioning system and their applications, smart air conditioning units - Energy Efficient 
motors: Standard motor efficiency, need for efficient motors, Motor life cycle, Direct Savings 
and payback analysis, efficiency evaluation factor. 

UNIT III HEATING AND WELDING 9 

Role of electric heating for industrial applications – resistance heating – induction heating – dielectric 

heating - electric arc furnaces. Brief introduction to electric welding – welding generator, 

welding transformer and the characteristics. 

UNIT IV TRACTION 9 

Merits of electric traction – requirements of electric traction system – supply systems – 
mechanics of train movement – traction motors and control – braking – recent trends in electric traction. 

UNIT V DOMESTIC UTILIZATION OF ELECTRICAL ENERGY 9 

Domestic utilization of electrical energy – House wiring. Induction based appliances, Online and OFF 

line UPS, Batteries - Power quality aspects – nonlinear and domestic loads – Earthing – Domestic, 

Industrial and Substation. 

TOTAL : 45 PERIODS 

OUTCOMES: 

• To understand the main aspects of generation, utilization and conservation. 

• To identify an appropriate method of heating for any particular industrial application. 

• To evaluate domestic wiring connection and debug any faults occurred. 

• To construct an electric connection for any domestic appliance like refrigerator as well as to 

design a battery charging circuit for a specific household application. 

• To realize the appropriate type of electric supply system as well as to evaluate the 
performance of a traction unit. 

• To understand the main aspects of Traction. 
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TEXT BOOKS: 

1. Wadhwa, C.L. “Generation, Distribution and Utilization of Electrical Energy”, New Age 

International Pvt. Ltd, 2003. 

2. Dr. Uppal S.L. and Prof. S. Rao, 'Electrical Power Systems', Khanna Publishers, New 

Delhi, 15th Edition, 2014. 

3. Energy Efficiency in Electric Utilities, BEE Guide Book, 2010 

REFERENCES 

1. Partab.H, “Art and Science of Utilisation of Electrical Energy”, Dhanpat Rai and Co, New 
Delhi, 2004. 

2. Openshaw Taylor.E, “Utilization of Electrical Energy in SI Units”, Orient Longman Pvt. Ltd, 
2003. 

3. Gupta.J.B, “Utilization of Electric Power and Electric Traction”, S.K.Kataria and Sons, 

2002. 

4. Cleaner Production – Energy Efficiency Manual for GERIAP, UNEP, Bangkok prepared by 

National Productivity Council. 
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19153E82A ENERGY MANAGEMENT AND AUDITING L T P C 
  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

 To impact concepts behind economic analysis and Load management. 

 Energy management on various electrical equipments and metering. 

 Concept of lighting systems and cogeneration. 

UNIT I INTRODUCTION 9 

Basics of Energy – Need for energy management – Energy accounting - Energy 

monitoring, targeting and reporting - Energy audit process. 

UNIT II ENERGY MANAGEMENT FOR MOTORS AND COGENERATION 9 

Energy management for electric motors – Transformer and reactors - Capacitors and 

synchronous machines, energy management by cogeneration – Forms of cogeneration – 

Feasibility of cogeneration – Electrical interconnection. 

UNIT III LIGHTING SYSTEMS 9 

Energy management in lighting systems – Task and the working space - Light sources – Ballasts 

– Lighting controls – Optimizing lighting energy – Power factor and effect of harmonics, 

lighting and energy standards. 

UNIT IV METERING FOR ENERGY MANAGEMENT 9 

Metering for energy management – Units of measure - Utility meters – Demand meters – 
Paralleling of current transformers – Instrument transformer burdens – Multi tasking solid state 
meters, metering location vs requirements, metering techniques and practical examples. 

UNIT V ECONOMIC ANALYSIS AND MODELS 9 

Economic analysis – Economic models - Time value of money - Utility rate structures – Cost of 

electricity – Loss evaluation, load management – Demand control techniques – Utility 

monitoring and control system – HVAC and energy management – Economic justification. 

 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to understand the basics of Energy audit process. 

 Ability to understand the basics of energy management by cogeneration 

 Ability to acquire knowledge on Energy management in lighting systems 

 Ability to impact concepts behind economic analysis and Load management. 

 Ability to understand the importance of Energy management on various electrical 

equipment and metering. 

 Ability to acquire knowledge on HVAC. 

TEXT BOOKS: 

1. Barney L. Capehart, Wayne C. Turner, and William J. Kennedy, Guide to Energy 

Management, Fifth Edition, The Fairmont Press, Inc., 2006 

2. Eastop T.D & Croft D.R, Energy Efficiency for Engineers and Technologists,.Logman 

Scientific & Technical, ISBN-0-582-03184 , 1990. 
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REFERENCES 

1. Reay D.A, Industrial Energy Conservation, 1
st

edition, Pergamon Press, 1977. 

2. IEEE Recommended Practice for Energy Management in Industrial and Commercial 

Facilities, IEEE, 196. 

3. Amit K. Tyagi, Handbook on Energy Audits and Management, TERI, 2003. 

4. Electricity in buildings good practice guide, McGraw-Hill Education, 2016. 

5. National Productivity Council Guide Books 
 

 

 

 

 

 

19153E82B HIGH VOLTAGE DIRECT CURRENT TRANSMISSION L T P C 
  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

  Planning of DC power transmission and comparison with AC power 

transmission. 

 HVDC 

converters. 

 HVDC system 

control. 

 Harmonics and design of filters. 

 Power flow in HVDC system under steady state. 

UNIT I INTRODUCTION 9 

DC Power transmission technology–Comparison of AC and DC transmission–Application of 

DC transmission–Description  of DC  transmission system–Planning for HVDC 
transmission–Modern trends in  HVDC technology–DC breakers–Operating  problems– 
HVDC transmission based on VSC –Types and applications of MTDC systems. 

UNIT II ANALYSIS OF HVDC CONVERTERS 9 

Line commutated converter -Analysis of Graetz circuit with and without overlap -Pulse 

number– Choice of converter configuration – Converter bridge characteristics– Analysis of a 12 

pulse converters– Analysis of VSC topologies and firing schemes. 

UNIT III CONVERTER AND HVDC SYSTEM CONTROL 9 

Principles of DC link control–Converter control characteristics–System control hierarchy– 

Firing angle control– Current and extinction angle control–Starting and stopping of DC link 

–Power control –Higher level controllers –Control of VSC based HVDC link. 

UNIT IV REACTIVE POWER AND HARMONICS CONTROL 9 

Reactive power requirements in steady state–Sources of reactive power–SVC and 

STATCOM– Generation of harmonics –Design of AC and DC filters– Active filters. 

UNIT V POWER FLOW ANALYSIS IN AC/DC SYSTEMS 9 

Per unit system for DC quantities–DC system model –Inclusion of constraints –Power flow 

analysis –case study 

TOTAL : 45 PERIODS 

550



B.TECH-EEE-R2017-ELECTIVE VI- SEM VIII 

118 

 

 

 

 

 

OUTCOMES: 

 Ability to understand the principles and types of HVDC system. 

 Ability to analyze and understand the concepts of HVDC converters. 

 Ability to acquire knowledge on DC link control. 

 Ability to understand the concepts of reactive power management, harmonics and 

power flow analysis. 

 Ability to get knowledge about Planning of DC power transmission and comparison with AC 
power transmission. 

 Ability to understand the importance of power flow in HVDC system under steady state. 
TEXT BOOKS: 

1. Padiyar,K.R.,“HVDC power transmission system”, New Age International(P)Ltd. 

NewDelhi, Second Edition,2010. 

2. Arrillaga,J.,“High Voltage Direct Current Transmission”, Peter Pregrinus, 

London,1983. 

 

REFERENCES 

1. Kundur P.,“ Power System Stability and Control”, McGraw-Hill,1993. 

2. Colin Adamson and Hingorani NG,“ High Voltage Direct Current Power 

Transmission”, Garraway Limited, London, 1960. 

3. Edward Wilson Kimbark,“ Direct Current Transmission”, Vol.I, Wiley inter science, New 

York, London, Sydney,1971. 

 

19153E82C 

 

OBJECTIVES: To impart knowledge about the following topics: 

 Smart Grid technologies, different smart meters and advanced metering infrastructure. 

 The power quality management issues in Smart Grid. 

 The high performance computing for Smart Grid applications 

 

UNIT I INTRODUCTION TO SMART GRID 9 

Evolution of Electric Grid, Concept, Definitions and Need for Smart Grid, Smart grid drivers, 

functions, opportunities, challenges and benefits, Difference between conventional & Smart Grid, 

National and International Initiatives in Smart Grid. 

 

UNIT II SMART GRID TECHNOLOGIES 9 

Technology Drivers, Smart energy resources, Smart substations, Substation Automation, Feeder 

Automation ,Transmission systems: EMS, FACTS and HVDC, Wide area monitoring, Protection and 

control, Distribution systems: DMS, Volt/VAR control, Fault Detection, Isolation  and 

service restoration, Outage management, High-Efficiency Distribution 
Transformers, Phase Shifting Transformers, Plugin Hybrid Electric Vehicles(PHEV). 

UNIT III SMART METERS AND ADVANCED METERING 

INFRASTRUCTURE     9 

IntroductiontoSmartMeters,AdvancedMeteringinfrastructure(AMI)driversandbenefits,AMI protocols, 

standards and initiatives, AMI needs in the smart grid, Phasor Measurement Unit(PMU), 

Intelligent Electronic Devices(IED)&their application for monitoring & protection. 

SMART GRID L T P C 
 3 0 0 3 
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UNIT IV POWERQUALITYMANAGEMENTINSMARTGRID 

9 

Power Quality & EMC in Smart Grid, Power Quality issues of Grid connected Renewable 

Energy Sources, Power Quality Conditioners for Smart Grid, W eb based Power Quality 

monitoring, Power Quality Audit. 

UNIT V HIGH PERFORMANCE COMPUTING FOR SMART GRID 9 

APPLICATIONS 

Local Area Network(LAN),House Area Network(HAN), W ide Area Network(W AN), Broad 

band over Power line(BPL),IP based Protocols, Basics of W eb Service and CLOUD 

Computing to make Smart Grids smarter, Cyber Security for Smart Grid. 

TOTAL :  45 PERIODS 

OUTCOMES: 

 Learners will develop more understanding on the concepts of Smart Grid and its 

present developments. 

 Learners will study about different Smart Grid technologies. 

 Learners will acquire knowledge about different smart meters and advanced 

metering infrastructure. 

Learners will have knowledge on power quality management in Smart Grids 

Learners will develop more understanding on LAN, WAN and Cloud Computing for 

Smart Grid applications. 

 

TEXT BOOKS: 

1. Stuart Borlase “Smart Grid: Infrastructure, Technology and Solutions”,CRCPress2012. 

2. JanakaEkanayake,NickJenkins,KithsiriLiyanage,JianzhongWu,AkihikoYokoyama, 

“Smart Grid: TechnologyandApplications”,Wiley2012. 

REFERENCES 

 VehbiC. Güngör ,Dilan Sahin, Taskin Kocak, Salih Ergüt, Concettina Buccella, Carlo 
Cecati, and Gerhard P. Hancke, “Smart Grid Technologies: Communication 
Technologies and Standards” IEEE Transactions On Industrial Informatics, Vol.7,No.4, 
November2011. 

 Xi Fang, Satyajayant Misra, Guoliang Xue, and Dejun Yang“SmartGrid –The New 

and Improved Power Grid: A Survey” ,IEEE Transaction on Smart Grids,vol.14,2012. 

 James Momohe “Smart Grid: Fundamentals of Design and Analysis,”, Wiley-IEEE 
Press , 2012. 

 

 

19153E82D BIOMEDICAL INSTRUMENTATION L T P C 

3 0 0 3 
OBJECTIVES: 

 To Introduce Fundamentals of Biomedical Engineering 

 To study the communication mechanics in a biomedical system with few 

examples 

 To study measurement of certain important electrical and non-electrical 

parameters 

 To understand the basic principles in imaging techniques 

 To have a basic knowledge in life assisting and therapeutic devices 
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UNIT I FUNDAMENTALS OF BIOMEDICAL ENGINEERING 9 

Cell and its structure – Resting and Action Potential – Nervous system and its fundamentals - 
Basic components of a biomedical system- Cardiovascular systems- Respiratory systems -Kidney and 
blood flow - Biomechanics of bone - Biomechanics of soft tissues -Physiological signals and 
transducers - Transducers – selection criteria – Piezo electric, ultrasonic transducers - 
Temperature measurements - Fibre optic temperature sensors 

UNIT II NON ELECTRICAL PARAMETERS MEASUREMENT AND DIAGNOSTIC 9 

PROCEDURES 
Measurement of blood pressure - Cardiac output - Heart rate - Heart sound - Pulmonary function 
measurements – spirometer – Photo Plethysmography, Body Plethysmography – Blood Gas 
analysers, pH of blood –measurement of blood pCO2, pO2, finger-tip oxymeter - ESR, GSR 
measurements. 

UNIT III ELECTRICAL PARAMETERS ACQUISITION AND ANALYSIS 9 
Electrodes – Limb electrodes –floating electrodes – pregelled disposability electrodes - Micro, 

needle and surface electrodes – Amplifiers, Preamplifiers, differential amplifiers, chopper 
amplifiers – Isolation amplifier - ECG – EEG – EMG – ERG – Lead systems and recording 
methods – Typical waveforms - Electrical safety in medical environment, shock hazards – leakage 
current-Instruments for checking safety parameters of biomedical equipment. 

UNIT IV IMAGING MODALITIES AND ANALYSIS 9 

Radio graphic and fluoroscopic techniques – Computer tomography – MRI – Ultrasonography – 

Endoscopy – Thermography –Different types of biotelemetry systems - Retinal Imaging - Imaging 

application in Biometric systems. 

UNIT V LIFE ASSISTING, THERAPEUTIC AND ROBOTIC DEVICES 9 

Pacemakers – Defibrillators – Ventilators – Nerve and muscle stimulators – Diathermy – Heart – 

Lung machine – Audio meters – Dialysers – Lithotripsy - ICCU patient monitoring system - Nano 

Robots - Robotic surgery –Orthopedic prostheses fixation. 

 

OUTCOMES: TOTAL : 45 PERIODS 

 Ability to understand the philosophy of the heart, lung, blood circulation and 

respiration system. 

 Ability to provide latest ideas on devices of non‐electrical devices. 

  Ability to gain knowledge on various sensing and measurement devices of electrical origin. 
 Ability to understand the analysis systems of various organ types. 

 Ability to bring out the important and modern methods of imaging techniques and their 
analysis. 

  Ability to explain the medical assistance/techniques, robotic and therapeutic equipments. 

TEXT BOOKS: 

1. Leslie Cromwell, “Biomedical Instrumentation and Measurement”, Prentice Hall of India, 

New 
Delhi, 2007. 

2. nd 
Khandpur R.S, Handbook of Biomedical Instrumentation, Tata McGraw-Hill, New Delhi,2 
edition, 2003 

3. Joseph J Carr and John M.Brown, Introduction to Biomedical Equipment Technology, 

JohnWiley and sons, New York, 4
th 

edition, 2012 
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REFERENCES 

1. John G. Webster, Medical Instrumentation Application and Design, John Wiley and sons, 

New York, 1998. 
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B.TECH (FT) EEE [REGULATION 2020] 

SEMESTER I 
 

S.No Course Code Course Name L T P C 

1 20147S11 Communicative English 2 0 0 2 

2 20148S12 Engineering Mathematics-I 3 1 0 4 

3 20149S13 Engineering Physics 2 1 0 3 

4 20149S14 Engineering Chemistry 2 1 0 3 

5 20154S15 Engineering Graphics 1 0 4 3 

6 20150S16 Problem Solving and Basics of 
Python programming 

3 0 0 3 

PRACTICAL 

7 20150L17 Problem Solving and Basics of Python 
programming Laboratory 

0 0 4 2 

8 20149L18 Physics and Chemistry Laboratory 0 0 4 2 

TOTAL CREDITS 22 

AUDIT COURSE 

9 201AGIT Induction Training Programme 2 

 

SEMESTER II 
 

S.No Course Code Course Name L T P C 

1 20147S21 Technical English 2 0 0 2 

2 20148S22 Engineering Mathematics –II 3 1 0 4 

3 20149S23B Physics for Electronics Engineering 3 0 0 3 

4 20149S24A Environmental Science and Engineering 3 0 0 3 

5 20153S25C Circuit Theory 2 1 0 3 

6 20154S26C Basic Civil and Mechanical Engineering 4 0 0 4 

PRACTICAL 
7 20154L27 Engineering Practices Laboratory 1 0 4 3 

8 20153L28C Electric Circuits Laboratory 0 0 4 2 

AUDIT COURSE 
TOTAL CREDITS 24 

1 201AGIC Indian Constitution 2 

SOFT SKILL COURSE 
2 201ASBE Basic Behavioral Etiquette 2 
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SEMESTER III 
 

 

 

S.No Course Code Course Name L T P C 

1 20148S31C Transforms and Partial Differential 
Equations 

 

3 
 

1 
 

0 
 

4 

2 20153S32 Digital Logic Circuits 2 2 0 3 

3 20153C33 Electromagnetic Theory 2 2 0 
3 

4 20153C34 Electrical Machines-I 2 2 0 3 

5 20153C35 Electron Devices and Circuits 
3 0 0 

3 

6 20153C36 Power Plant Engineering 
3 0 0 

3 

PRACTICAL 

7 20153L37 Electronics Laboratory 0 0 4 2 

8 20153L38 Electrical Machines Laboratory-I 0 0 4 2 

9 201AGGS Introduction to Gender studies 2 

TOTAL CREDITS 23 

SEMESTER IV 
 

 

S.No Course Code Course Name L T P C 

1 20148S41C Numerical Methods 3 1 0 4 

2 20153C42 Electrical Machines –II 2 2 0 3 

3 20153C43 Transmission and Distribution 
3 

0 
0 

3 

4 20153C44 Measurements and Instrumentation 
3 

0 
0 

3 

5 20153C45 Linear Integrated Circuits and 
Applications 

3 
0 

0 
3 

6 20153C46 Control Systems 3 2 0 4 

PRACTICAL 

7 20153L47 Electrical Machines Laboratory-II 0 0 4 2 

8 20153L48 Linear and Digital Integrated Circuits 
Laboratory 

0 0 4 2 

9 20153L49 Technical Seminar 0 0 2 1 

10 201AGCE Community Engagement 2 

11 201ASGS Technical, General Aptitude and Skill set Development 2 

TOTAL CREDITS 25 
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SEMESTER V 

5 

 

 

 

S.No Course Code Course Name L T P C 

1 20153C51 Power System Analysis 3 0 0 3 

2 20153C52 Microprocessors and Microcontrollers 3 0 0 3 

3 20153C53 Power Electronics 3 0 0 3 

4 201  OE54_ OPEN Elective-I 3 0 0 3 

5 20153S55 Digital Signal Processing 2 2 0 3 

6 20153S56 Object Oriented Programming 3 0 0 3 

PRACTICAL 

7 20153L57 Control and Instrumentation Laboratory 0 0 4 2 

8 20153L58 Object Oriented Programming Laboratory 0 0 4 2 

9 20153L59 Professional Communication 0 0 2 1 

RESEARCH SKILL DEVELOPMENT(RSD)COURSE 

10 201AGIE Innovation and Entrepreneurship 2 

TOTAL CREDITS 23 

SEMESTER –VI 
 

S.No Course Code Course Name L T P C 

1 20153C61 Solid State Drives 3 0 0 3 

2 20153C62 Protection and Switchgear 3 0 0 3 

3 20153S63 Embedded Systems 3 0 0 3 

4 20153E64_ Elective –I 3 0 0 3 

5 20153E65_ Elective –II 3 0 0 3 

PRACTICAL 

6 20153L66 Power Electronics and Drives Laboratory 0 0 4 2 

7 20153L67 Microprocessors and Microcontrollers 

Laboratory 
0 0 4 2 

8 20153MP68 Mini Project - - 4 2 

 

RESEARCH SKILL DEVELOPMENT (RSD) COURSE 

9 201ASTT Technical Training 2 

TOTAL CREDITS 21 
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SEMESTER –VII 
 

 

 

S.No Course Code Course Name L T P C 

1 20153C71 High Voltage Engineering 3 0 0 3 

2 20153C72 Power System Operation and Control 3 0 0 3 

3 20153C73 Renewable Energy Systems 3 0 0 3 

4 201  OE74_ OPEN Elective –II 3 0 0 3 

5 20153E75_ Elective –III 3 0 0 3 

6 20153E76_ Elective –IV 3 0 0 3 

PRACTICAL 

7 20153L77 Power System Simulation Laboratory 0 0 4 2 

8 20153L78 Renewable Energy Systems Laboratory 0 0 4 2 

TOTAL CREDITS 22 

 

SEMESTER –VIII 
 

S.No Course Code Course Name L T P C 

1 20153E81_ Elective –V 3 0 0 3 

2. 20153E82_ Elective –VI 3 0 0 3 

PRACTICAL 

3. 20153P83 Project Work 0 0 12 6 

4. 201AGPE Professional Ethics and Human Values 2 

5. 201ASIM Interview Skills Training and Mock Test 2 

TOTAL CREDITS 12 

TOTAL NO.OF CREDITS=172 

 
**

Experiential based learning courses (Theory) 
##

-Highly Significant Laboratory Courses (Practical) 
 
 
 

 

 

 

HoD Dean of Academic Affairs DEAN 
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LIST OF ELECTIVES 
 

 

 

ELECTIVE –I (VI SEMESTER) 
 

S.No Course Code Course Name L T P C 

1. 20153E64A Advanced Control System 3 0 0 3 

2. 20153E64B Visual Languages and Applications 3 0 0 3 

3. 20153E64C Design of Electrical Apparatus 3 0 0 3 

4. 20153E64D Power Systems Stability 3 0 0 3 

5. 20153E64E 
Modern Power Converters 

3 0 0 3 

6.. 20153E64F Intellectual Property Rights 
3 0 0 3 

 

 

ELECTIVE–II (VI SEMESTER) 
 

S.No Course Code Course Name L T P C 

1. 20153E65A Principles of Robotics 3 0 0 3 

2. 20153E65B Special Electrical Machines 3 0 0 3 

3. 20153E65C Power Quality 3 0 0 3 

4. 20153E65D EHVAC Transmission 3 0 0 3 

5. 20153E65E Communication Engineering 3 0 0 3 

 

 

ELECTIVE –III (VII SEMESTER) 
 

S.No Course Code Course Name L T P C 

1 20153E75A Disaster Management 3 0 0 3 

2 20153E75B Human Rights 3 0 0 3 

3 20153E75C Operations Research 3 0 0 3 

4 20153E75D Probability and Statistics 3 0 0 3 

5. 20153E75E Fiber Optics and Laser Instrumentation 3 0 0 3 
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ELECTIVE –IV (VII SEMESTER) 
 

 

 

S.No Course Code Course Name L T P C 

1. 20153E76A System Identification and Adaptive 
Control 

3 0 0 3 

2. 20153E76B Computer Architecture 3 0 0 3 

3. 20153E76C Control of Electrical Drives 3 0 0 3 

4. 20153E76D VLSI Design 3 0 0 3 

5. 20153E76E Power Systems Transients 3 0 0 3 

6. 20153E76F Total Quality Management 3 0 0 3 

 

 

 

ELECTIVE –V (VIII SEMESTER) 
 

S.No Course Code Course Name L T P C 

1. 20153E81A Flexible AC Transmission Systems 3 0 0 3 

2. 20153E81B Soft Computing Techniques 3 0 0 3 

3. 20153E81C Power Systems Dynamics 3 0 0 3 

4. 20153E81D SMPS and UPS 3 0 0 3 

5. 
20153E81E Electric Energy Generation, Utilization 

and Conservation 
3 0 0 3 

6. 
20153E81F Professional Ethics in Engineering 

3 0 0 3 

7. 20153E81G Principles of Management 
3 0 0 3 

ELECTIVE –VI (VIII SEMESTER) 
 

S.No Course Code Course Name L T P C 

1. 20153E82A Energy Management and Auditing 3 0 0 3 

2. 20153E82B Data Structures 3 0 0 3 

3. 20153E82C High Voltage Direct Current Transmission 3 0 0 3 

4. 20153E82D Microcontroller Based System Design 3 0 0 3 

5. 20153E82E Smart Grid 3 0 0 3 

6. 20153E82F Biomedical Instrumentation 3 0 0 3 

7. 20153E82G Fundamentals of Nano Science 3 0 0 3 

8 
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FREE ELECTIVE (V SEM) 
 

 

 

S.No Course Code Course Name L T P C 

1 20150FE54A Database Management System 3 0 0 3 

2 20152FE54A Basics of Biomedical Instrumentation 3 0 0 3 

3 20154FE54A Renewable Energy Sources 3 0 0 3 

4 20155FE54A Air Pollution and Control Engineering 3 0 0 3 

5 20150FE54B Cloud computing 3 0 0 3 

6 20152FE54B Sensors and Transducers 3 0 0 3 

7 20154FE54B Automatic System 3 0 0 3 

8 20155FE54B Geographic Information System 3 0 0 3 

 

FREE ELECTIVE (VII SEM) 
 

S.No Course Code Course Name L T P C 

1 20150FE74A Introduction to C Programming 3 0 0 3 

2 20152FE74A Robotics 3 0 0 3 

3 20154FE74A Industrial safety 3 0 0 3 

4 20155FE74A Green Building Design 3 0 0 3 

5 20150FE74B Datastructures and Algorithms 3 0 0 3 

6 20152FE74B Electronic Devices 3 0 0 3 

7 20154FE74B Testing of Materials 3 0 0 3 

8 20155FE74B Waste water Treatment 3 0 0 3 

 

 

 

 

 
HoD DEAN E&T DEAN ACADEMICS VICE CHANCELLOR 
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20147S11 
COMMUNICATIVE ENGLISH 

 

OBJECTIVES: 

L T P C 

5 1 0 4 

  To develop the basic reading and writing skills of first year engineering and technology students. 

 To help learners develop their listening skills, which will, enable them listen to lectures and 
comprehend them by asking questions; seeking clarifications. 

  To help learners develop their speaking skills and speak fluently in real contexts. 

  To help learners develop vocabulary of a general kind by developing their reading skills 

UNIT I SHARING INFORMATION RELATED TO ONESELF/FAMILY& FRIENDS 12 

Reading- short comprehension passages, practice in skimming-scanning and predicting- Writing- 

completing sentences- - developing hints. Listening- short texts- short formal and informal 

conversations.  Speaking- introducing oneself - exchanging personal information- Language 

development- Wh- Questions- asking and answering-yes or no questions- parts of speech. 

Vocabulary development-- prefixes- suffixes- articles.- count/ uncount nouns. 

UNIT II GENERAL READING AND FREE WRITING 12 

Reading - comprehension-pre-reading-post reading- comprehension questions (multiple choice questions 

and /or short questions/ open-ended questions)-inductive reading- short narratives and descriptions from 

newspapers including dialogues and conversations (also used as short Listening texts)- register- Writing – 

paragraph writing- topic sentence- main ideas- free writing, short narrative descriptions using some suggested 

vocabulary and structures –Listening- telephonic conversations. Speaking – sharing information of a personal 

kind—greeting – taking leave- Language development 

– prepositions, conjunctions Vocabulary development- guessing meanings of words in context. 

UNIT III GRAMMAR AND LANGUAGE DEVELOPMENT 12 

Reading- short texts and longer passages (close reading) Writing- understanding text structure- use of 

reference words and discourse markers-coherence-jumbled sentences Listening – listening to longer texts 

and filling up the table- product description- narratives from different sources. Speaking- asking about 

routine actions and expressing opinions. Language development- degrees of comparison- pronouns- 

direct vs indirect questions- Vocabulary development – single word substitutes- adverbs. 

UNIT IV READING AND LANGUAGE DEVELOPMENT 12 
Reading- comprehension-reading longer texts- reading different types of texts- magazines Writing- letter 
writing, informal or personal letters-e-mails-conventions of personal email- Listening- listening 
to dialogues or conversations and completing exercises based on them. Speaking- speaking about 
oneself- speaking about one’s friend- Language development- Tenses- simple present-simple past- present 
continuous and past continuous- Vocabulary development- synonyms-antonyms- phrasal verbs 

UNIT V EXTENDED WRITING 12 

Reading- longer texts- close reading –Writing- brainstorming -writing short essays – developing an outline- 

identifying main and subordinate ideas- dialogue writing-Listening – listening to talks- conversations- 

Speaking – participating in conversations- short group conversations-Language development-modal 

verbs- present/ past perfect tense - Vocabulary development-collocations- fixed and semi-fixed expressions 
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REFERENCES 
1 Bailey, Stephen. Academic Writing: A practical guide for students. New York: 

Rutledge,2011. 
2 Comfort, Jeremy, et al. Speaking Effectively : Developing Speaking Skillsfor 

BusinessEnglish. Cambridge University Press, Cambridge: Reprint 2011 

3 Dutt P. Kiranmai and RajeevanGeeta. Basic Communication Skills, Foundation Books: 

2013 

4 Means,L. Thomas and Elaine Langlois. English & Communication For Colleges. 

CengageLearning ,USA: 2007 
5 Redston, Chris &Gillies Cunningham Face2Face (Pre-intermediate Student’s Book& 

Workbook) Cambridge University Press, New Delhi: 2005 

. 

 

20148S12 ENGINEERING MATHEMATICS - I 

 

OBJECTIVES : 

L T P C 

5 1 0 4 

 
 The goal of this course is to achieve conceptual understanding and to retain the best traditions of traditional 

calculus. The syllabus is designed to provide the basic tools of calculus mainly for the purpose of 
modelling the engineering problems mathematically and obtaining solutions. This is a foundation course 
which mainly deals with topics such as single variable and multivariable calculus and plays an 
important role in the understanding of science, engineering, economics and computer science, among other 
disciplines. 

UNIT I DIFFERENTIAL CALCULUS 12 
Representation of functions - Limit of a function - Continuity - Derivatives - Differentiation rules - 
Maxima and Minima of functions of one variable. 

UNIT II FUNCTIONS OF SEVERAL VARIABLES 12 
Partial differentiation – Homogeneous functions and Euler’s theorem – Total derivative – Change of variables 
– Jacobians – Partial differentiation of implicit functions – Taylor’s series for functions of two variables – 
Maxima and minima of functions of two variables – Lagrange’s method of undetermined multipliers. 

UNIT III  INTEGRAL CALCULUS 12 
Definite and Indefinite integrals - Substitution rule - Techniques of Integration - Integration by parts, 
Trigonometric integrals, Trigonometric substitutions, Integration of rational functions by partial fraction, 
Integration of irrational functions - Improper integrals. 

UNIT IV MULTIPLE INTEGRALS 12 
Double integrals – Change of order of integration – Double integrals in polar coordinates – Area enclosed 

by plane curves – Triple integrals – Volume of solids – Change of variables in double and triple integrals. 

UNIT V DIFFERENTIAL EQUATIONS 12 
Higher order linear differential equations with constant coefficients - Method of variation of parameters 

– Homogenous equation of Euler’s and Legendre’s type – System of simultaneous linear differential equations 

with constant coefficients - Method of undetermined coefficients. 

TOTAL : 60 PERIODS 
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OUTCOMES : 

After completing this course, students should demonstrate competency in the following skills: 

 

 Use both the limit definition and rules of differentiation to differentiate functions. 

 Apply differentiation to solve maxima and minima problems. 

  Evaluate integrals both by using Riemann sums and by using the Fundamental Theorem of 

Calculus. 

  Apply integration to compute multiple integrals, area, volume, integrals in polar coordinates, in 
addition to change of order and change of variables. 

 
  Evaluate integrals using techniques of integration, such as substitution, partial fractions and 

integration by parts. 

  Determine convergence/divergence of improper integrals and evaluate convergent improper 
integrals. 

 Apply various techniques in solving differential equations. 

 

TEXT BOOKS : 

1. Grewal B.S., “Higher Engineering Mathematics”, Khanna Publishers, New Delhi, 43
rd 

Edition, 

2014. 
th

 
2. James Stewart, "Calculus: Early Transcendentals", Cengage Learning, 7 Edition, New Delhi, 

2015. [For Units I & III - Sections 1.1, 2.2, 2.3, 2.5, 2.7(Tangents problems only), 2.8, 3.1 to 3.6, 
3.11, 4.1, 4.3, 5.1(Area problems only), 5.2, 5.3, 5.4 (excluding net change theorem), 5.5, 7.1 - 
7.4 and 7.8]. 

 

REFERENCES : 

1. Anton, H, Bivens, I and Davis, S, "Calculus", Wiley, 10
th 

Edition, 2016. 

2. Jain R.K. and Iyengar S.R.K., “Advanced Engineering Mathematics”, Narosa Publications, New 

Delhi, 3
rd 

Edition, 2007. 
3. Narayanan, S. and Manicavachagom Pillai, T. K., “Calculus" Volume I and II, 

S. Viswanathan Publishers Pvt. Ltd., Chennai, 2007. 
4. Srimantha Pal and Bhunia, S.C, "Engineering Mathematics" Oxford University Press, 2015. 

5. Weir, M.D and Joel Hass, "Thomas Calculus", 12
th 

Edition, Pearson India, 2016. 
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20149S13 ENGINEERING PHYSICS 

 

OBJECTIVES 

: 

L T P C 

5 1 0 4 

 To enhance the fundamental knowledge in Physics and its applications relevant to various streams 
of Engineering and Technology. 

UNIT I PROPERTIES OF MATTER 9 

Elasticity – Stress-strain diagram and its uses - factors affecting elastic modulus and tensile strength 

– torsional stress and deformations – twisting couple - torsion pendulum: theory and experiment - bending 

of beams - bending moment – cantilever: theory and experiment – uniform and non-uniform bending: theory 

and experiment - I-shaped girders - stress due to bending in beams. 

UNIT II WAVES AND FIBER OPTICS 9 

Oscillatory motion – forced and damped oscillations: differential equation and its solution – plane 

progressive waves – wave equation. Lasers : population of energy levels, Einstein’s A and B 

coefficients derivation – resonant cavity, optical amplification (qualitative) – Semiconductor lasers: 

homojunction and heterojunction – Fiber optics: principle, numerical aperture and acceptance angle -types of 

optical fibres (material, refractive index, mode) – losses associated with optical fibers - fibre optic sensors: 

pressure and displacement. 

UNIT III THERMAL PHYSICS 9 

Transfer of heat energy – thermal expansion of solids and liquids – expansion joints - bimetallic strips 

- thermal conduction, convection and radiation – heat conductions in solids – thermal conductivity - Forbe’s 

and Lee’s disc method: theory and experiment - conduction through compound media (series 
and parallel) – thermal insulation – applications: heat exchangers, refrigerators, ovens and solar 
water heaters. 

UNIT IV QUANTUM PHYSICS 9 
Black body radiation – Planck’s theory (derivation) – Compton effect: theory and experimental 
verification – wave particle duality – electron diffraction – concept of wave function and its physical 
significance – Schrödinger’s wave equation – time independent and time dependent equations – particle in 
a one-dimensional rigid box – tunnelling (qualitative) - scanning tunnelling microscope. 

UNIT V CRYSTAL PHYSICS 9 

Single crystalline, polycrystalline and amorphous materials – single crystals: unit cell, crystal systems, Bravais 

lattices, directions and planes in a crystal, Miller indices – inter-planar distances - 

coordination number and packing factor for SC, BCC, FCC, HCP and diamond structures - crystal 

imperfections: point defects, line defects – Burger vectors, stacking faults – role of imperfections in plastic 

deformation - growth of single crystals: solution and melt growth techniques. 

TOTAL : 45 PERIODS 

OUTCOMES: 

Upon completion of this course, 

the students will gain knowledge on the basics of properties of matter and its applications, 

 the students will acquire knowledge on the concepts of waves and optical devices and their 

applications in fibre optics, 

 the students will have adequate knowledge on the concepts of thermal properties of materials and their 
applications in expansion joints and heat exchangers, 

 the students will get knowledge on advanced physics concepts of quantum theory and its 
applications in tunneling microscopes, and 

 the students will understand the basics of crystals, their structures and different crystal growth 
techniques. 
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TEXT BOOKS: 

1. Bhattacharya, D.K. & Poonam, T. “Engineering Physics”. Oxford University Press, 2015. 

2. Gaur, R.K. & Gupta, S.L. “Engineering Physics”. Dhanpat Rai Publishers, 2012. 

3. Pandey, B.K. & Chaturvedi, S. “Engineering Physics”. Cengage Learning India, 2012. 

 

REFERENCES: 
1. Halliday, D., Resnick, R. & Walker, J. “Principles of Physics”. Wiley, 2015. 

2.  Serway, R.A. & Jewett, J.W. “Physics for Scientists and Engineers”. Cengage Learning, 

2010. 
3. Tipler, P.A. & Mosca, G. “Physics for Scientists and Engineers with Modern Physics’. 

W.H.Freeman, 2007. 
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20149S14 ENGINEERING CHEMISTRY L  T P C 
5 1 0 4 

OBJECTIVES: 

To make the students conversant with boiler feed water requirements, related problems and water treatment 
techniques. 

 To develop an understanding of the basic concepts of phase rule and its applications to single and two 
component systems and appreciate the purpose and significance of alloys. 

 Preparation, properties and applications of engineering materials. 

 Types of fuels, calorific value calculations, manufacture of solid, liquid and gaseous fuels. 

 Principles and generation of energy in batteries, nuclear reactors, solar cells, wind mills and fuel cells. 

UNIT I WATER AND ITS TREATMENT 9 

Hardness of water – types – expression of hardness – units – estimation of hardness of water by EDTA – 

numerical problems – boiler troubles (scale and sludge) – treatment of boiler feed water – Internal treatment 

(phosphate, colloidal, sodium aluminate and calgon conditioning) external treatment 

– Ion exchange process, zeolite process – desalination of brackish water - Reverse Osmosis. 

UNIT II SURFACE CHEMISTRY AND CATALYSIS 9 

Adsorption: Types of adsorption – adsorption of gases on solids – adsorption of solute from solutions 
– adsorption isotherms – Freundlich’s adsorption isotherm – Langmuir’s adsorption isotherm – contact theory – 

kinetics of surface reactions, unimolecular reactions, Langmuir - applications of adsorption on pollution 

abatement. 

Catalysis: Catalyst – types of catalysis – criteria – autocatalysis – catalytic poisoning and catalytic promoters - 

acid base catalysis – applications (catalytic convertor) – enzyme catalysis– Michaelis – 
Menten equation. 

UNIT III ALLOYS AND PHASE RULE 9 
Alloys: Introduction- Definition- properties of alloys- significance of alloying, functions and effect of alloying 
elements- Nichrome and stainless steel (18/8) – heat treatment of steel. Phase rule: Introduction, 
definition of terms with examples, one component system -water system - reduced phase rule - thermal 
analysis and cooling curves - two component systems - lead-silver system - Pattinson process. 

UNIT IV FUELS AND COMBUSTION 9 

Fuels: Introduction - classification of fuels - coal - analysis of coal (proximate and ultimate) - 

carbonization - manufacture of metallurgical coke (Otto Hoffmann method) - petroleum - manufacture of 

synthetic petrol (Bergius process) - knocking - octane number - diesel oil - cetane number - natural gas - 

compressed natural gas (CNG) - liquefied petroleum gases (LPG) - power alcohol and biodiesel. Combustion of 

fuels: Introduction - calorific value - higher and lower calorific values- theoretical calculation of calorific 

value - ignition temperature - spontaneous ignition temperature - explosive range - flue gas analysis (ORSAT 

Method). 

UNIT V ENERGY SOURCES AND STORAGE DEVICES 9 
Nuclear fission - controlled nuclear fission - nuclear fusion - differences between nuclear fission and fusion - 

nuclear chain reactions - nuclear energy - light water nuclear power plant - breeder reactor - solar energy 
conversion - solar cells - wind energy. Batteries, fuel cells and supercapacitors: Types of batteries – primary 
battery (dry cell) secondary battery (lead acid battery, lithium-ion-battery) fuel cells 

– H2-O2 fuel cell. 
TOTAL: 45 PERIODS 
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OUTCOMES: 

 The knowledge gained on engineering materials, fuels, energy sources and water treatment techniques 
will facilitate better understanding of engineering processes and applications for further learning. 

TEXT BOOKS: 

1. S. S. Dara and S. S. Umare, “A Textbook of Engineering Chemistry”, S. Chand & Company LTD, New 
Delhi, 2015 

2. P. C. Jain and Monika Jain, “Engineering Chemistry” Dhanpat Rai Publishing Company (P) LTD, New 
Delhi, 2015 

3. S. Vairam, P. Kalyani and Suba Ramesh, “Engineering Chemistry”, Wiley India PVT, LTD, New 
Delhi, 2013. 

 
REFERENCES: 

1. Friedrich Emich, “Engineering Chemistry”, Scientific International PVT, LTD, New Delhi, 2014. 
2. Prasanta Rath, “Engineering Chemistry”, Cengage Learning India PVT, LTD, Delhi, 2015. 

3. Shikha Agarwal, “Engineering Chemistry-Fundamentals and Applications”, Cambridge University 

Press, Delhi, 2015. 
 

 

 

 

 

20154S15 ENGINEERING GRAPHICS L T P C 
  5 1 0 4 

OBJECTIVES: 

To develop in students, graphic skills for communication of concepts, ideas and design of 

Engineering products. 

T o expose them to existing national standards related to technical drawings. 

CONCEPTS AND CONVENTIONS (Not for Examination) 1 

Importance of graphics in engineering applications – Use of drafting instruments – BIS 
conventions and specifications – Size, layout and folding of drawing sheets – Lettering and 
dimensioning. 

UNIT I PLANE CURVES AND FREEHAND SKETCHING 7+12 

Basic Geometrical constructions, Curves used in engineering practices: Conics – Construction of ellipse, 
parabola and hyperbola by eccentricity method – Construction of cycloid – construction of involutes of square 
and circle – Drawing of tangents and normal to the above curves. 
Visualization concepts and Free Hand sketching: Visualization principles –Representation of Three 

Dimensional objects – Layout of views- Freehand sketching of multiple views from pictorial views of objects 

UNIT II PROJECTION OF POINTS, LINES AND PLANE SURFACE 6+12 
Orthographic projection- principles-Principal planes-First angle projection-projection of points. 
Projection of straight lines (only First angle projections) inclined to both the principal planes - 
Determination of true lengths and t r ue inclinations by rotating line method and traces Projection of planes 
(polygonal and circular surfaces) inclined to both the principal planes by rotating object method. 

UNIT III PROJECTION OF SOLIDS 5+12 

Projection of simple solids like prisms, pyramids, cylinder, cone and truncated solids when the axis is inclined to 

one of the principal planes by rotating object method. 
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Shah M 

 

 
UNIT IV    PROJECTION OF SECTIONED SOLIDS AND DEVELOPMENT OF 

SURFACES 5+12 

Sectioning of above solids in simple vertical position when the cutting plane is inclined to the one of the 

principal planes and perpendicular to the other – obtaining true shape of section. Development of lateral surfaces 

of simple and sectioned solids – Prisms, pyramids cylinders and cones. 

 

UNIT V ISOMETRIC AND PERSPECTIVE PROJECTIONS 6+12 

Principles of isometric projection – isometric scale –Isometric projections of simple solids and 

truncated solids - Prisms, pyramids, cylinders, cones- combination of two solid objects in simple 

vertical positions - Perspective projection of simple solids-Prisms, pyramids and  cylinders by visual ray 

method . 

TOTAL: 90 PERIODS 

OUTCOMES: 

On successful completion of this course, the student will be able to 

 familiarize with the fundamentals and standards of Engineering graphics 

 perform freehand sketching of basic geometrical constructions and multiple views of objects. 
 project orthographic projections of lines and plane surfaces. 

 draw projections and solids and development of surfaces. 
 visualize and to project isometric and perspective sections of simple solids. 

 

 

TEXT BOOK: 
1. Natrajan K.V., “A text book of Engineering Graphics”, Dhanalakshmi Publishers, Chennai, 

2009. 

2. Venugopal K. and Prabhu Raja V., “Engineering Graphics”, New Age International (P) 

Limited, 2008. 

REFERENCES: 

1. Basant Agarwal and Agarwal C.M., “Engineering Drawing”, Tata McGraw Hill Publishing Company 
Limited, New Delhi, 2008. 

th
 

2. Bhatt N.D. and Panchal V.M., “Engineering Drawing”, Charotar Publishing House, 50 
Edition, 2010. 

3. Gopalakrishna K.R., “Engineering Drawing” (Vol. I&II combined), Subhas Stores, Bangalore, 2007. 
4. Luzzader, Warren.J. and Duff,John M., “Fundamentals of Engineering Drawing with an 

introduction to Interactive Computer Graphics for Design and Production, Eastern Economy 
Edition, Prentice Hall of India Pvt. Ltd, New Delhi, 2005. 

5. N S Parthasarathy And Vela Murali, “Engineering Graphics”, Oxford University, Press, New Delhi, 

6. 
2015.  

.B., and Rana B.C., “Engineering Drawing”, Pearson, 2
nd

 

Publication of Bureau of Indian Standards: 

Edition, 2009. 

1. IS 10711 – 2001: Technical products Documentation – Size and lay out of drawing sheets. 
2. IS 9609 (Parts 0 & 1) – 2001: Technical products Documentation – Lettering. 
3. IS 10714 (Part 20) – 2001 & SP 46 – 2003: Lines for technical drawings. 
4. IS 11669 – 1986 & SP 46 – 2003: Dimensioning of Technical Drawings. 
5. IS 15021 (Parts 1 to 4) – 2001: Technical drawings – Projection Methods. 

Special points applicable to University Examinations on Engineering Graphics: 

1. There will be five questions, each of either or type covering all units of the syllabus. 
2. All questions will carry equal marks of 20 each making a total of 100. 
3. The answer paper shall consist of drawing sheets of A3 size only. The students will be 

permitted to use appropriate scale to fit solution within A3 size. 
4. The examination will be conducted in appropriate sessions on the same day 
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20150S16 PROBLEM SOLVING AND PYTHON PROGRAMMING L T P C 

5 1 0 4 
COURSE OBJECTIVES: 

 To know the basics of algorithmic problem solving 

 To read and write simple Python programs. 
 To develop Python programs with conditionals and loops. 

 To define Python functions and call them. 
 To use Python data structures –- lists, tuples, dictionaries. 

 To do input/output with files in Python. 

UNIT I ALGORITHMIC PROBLEM SOLVING 9 
Algorithms, building blocks of algorithms (statements, state, control flow, functions), notation (pseudo code, 
flow chart, programming language), algorithmic problem solving, simple strategies for developing 
algorithms (iteration, recursion). Illustrative problems: find minimum in a list, insert a card in a list of sorted 
cards, guess an integer number in a range, Towers of Hanoi. 

UNIT II DATA, EXPRESSIONS, STATEMENTS 9 
Python interpreter and interactive mode; values and types: int, float, boolean, string, and list; variables, 
expressions, statements, tuple assignment, precedence of operators, comments; modules and functions, function 
definition and use, flow of execution, parameters and arguments; Illustrative programs: exchange the values of 
two variables, circulate the values of n variables, distance between two points. 

UNIT III CONTROL FLOW, FUNCTIONS 9 

Conditionals: Boolean values and operators, conditional (if), alternative (if-else), chained conditional (if-elif- 

else); Iteration: state, while, for, break, continue, pass; Fruitful functions: return values, parameters, 

local and global scope, function composition, recursion; Strings: string slices, 

immutability, string functions and methods, string module; Lists as arrays. Illustrative programs: square 

root, gcd, exponentiation, sum an array of numbers, linear search, binary search. 

UNIT IV LISTS, TUPLES, DICTIONARIES 9 
Lists: list operations, list slices, list methods, list loop, mutability, aliasing, cloning lists, list parameters; Tuples: 
tuple assignment, tuple as return value; Dictionaries: operations and methods; advanced list processing - list 
comprehension; Illustrative programs: selection sort, insertion sort, mergesort, histogram. 

UNIT V FILES, MODULES, PACKAGES 9 

Files and exception: text files, reading and writing files, format operator; command line arguments, errors and 
exceptions, handling exceptions, modules, packages; Illustrative programs: word count, copy file. 

COURSE OUTCOMES: 
Upon completion of the course, students will be able to 

 Develop algorithmic solutions to simple computational problems 

 Read, write, execute by hand simple Python programs. 

 Structure simple Python programs for solving problems. 

 Decompose a Python program into functions. 

 Represent compound data using Python lists, tuples, dictionaries. 

 Read and write data from/to files in Python Programs. 

TOTAL : 45 PERIODS 
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TEXT BOOKS: 

1. Allen B. Downey, ``Think Python: How to Think Like a Computer Scientist’’, 2
nd

 
 

edition, Updated 
for Python 3, Shroff/O’Reilly Publishers, 2016  (http://greenteapress.com/wp/think- 
python/) 

 
2. Guido van Rossum and Fred L. Drake Jr, “An Introduction to Python – Revised and updated for Python 

3.2, Network Theory Ltd., 2011. 

REFERENCES: 

1. Charles Dierbach, “Introduction to Computer Science using Python: A Computational Problem- Solving 

Focus, Wiley India Edition, 2013. 
2. John V Guttag, “Introduction to Computation and Programming Using Python’’, Revised and 

expanded Edition, MIT Press , 2013 
3. Kenneth A. Lambert, “Fundamentals of Python: First Programs”, CENGAGE Learning, 2012. 
4. Paul Gries, Jennifer Campbell and Jason Montojo, “Practical Programming: An Introduction to 

Computer Science using Python 3”, Second edition, Pragmatic Programmers, LLC, 2013. 
5. Robert Sedgewick, Kevin Wayne, Robert Dondero, “Introduction to Programming in Python: An Inter- 

disciplinary Approach, Pearson India Education Services Pvt. Ltd., 2016. 
6. Timothy A. Budd, “Exploring Python”, Mc-Graw Hill Education (India) Private Ltd.,, 2015. 

 

 

 

 

 

 

 
20150L17 PROBLEM SOLVING AND PYTHON PROGRAMMING LT P C 

LABORATORY 0 0 3 2 

COURSE OBJECTIVES: 
 To write, test, and debug simple Python programs. 

 To implement Python programs with conditionals and loops. 

 Use functions for structuring Python programs. 
 Represent compound data using Python lists, tuples, dictionaries. 

 Read and write data from/to files in Python. 

 

 

LIST OF PROGRAMS 

1. Compute the GCD of two numbers. 

2. Find the square root of a number (Newton’s method) 
3. Exponentiation (power of a number) 
4. Find the maximum of a list of numbers 
5. Linear search and Binary search 
6. Selection sort, Insertion sort 
7. Merge sort 
8. First n prime numbers 
9. Multiply matrices 
10. Programs that take command line arguments (word count) 
11. Find the most frequent words in a text read from a file 
12. Simulate elliptical orbits in Pygame 
13. Simulate bouncing ball using Pygame 
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PLATFORM NEEDED 
Python 3 interpreter for Windows/Linux 

 
COURSE OUTCOMES: 
Upon completion of the course, students will be able to 

 Write, test, and debug simple Python programs. 

 Implement Python programs with conditionals and loops. 

 Develop Python programs step-wise by defining functions and calling them. 

 Use Python lists, tuples, dictionaries for representing compound data. 

 Read and write data from/to files in Python. 

TOTAL :60 PERIODS 
 

 

 

20149L18 PHYSICS AND CHEMISTRY LABORATORY 

(Common to all branches of B.E. / B.Tech Programmes) 
L T  P  C 

0 0 3 2 

 

 

 

OBJECTIVES: 

 To introduce different experiments to test basic understanding of physics concepts applied in optics, thermal 
physics, properties of matter and liquids. 

 

LIST OF EXPERIMENTS:  PHYSICS LABORATORY (Any 5 Experiments) 

1. Determination of rigidity modulus – Torsion pendulum 

2. Determination of Young’s modulus by non-uniform bending method 

3. (a) Determination of wavelength, and particle size using Laser 

(b) Determination of acceptance angle in an optical fiber. 
4. Determination of thermal conductivity of a bad conductor – Lee’s Disc method. 

5. Determination of velocity of sound and compressibility of liquid – Ultrasonic interferometer 

6. Determination of wavelength of mercury spectrum – spectrometer grating 

7. Determination of band gap of a semiconductor 

8. Determination of thickness of a thin wire – Air wedge method 

 

OUTCOMES: 

Upon completion of the course, the students will be able to TOTAL: 30 PERIODS 

 

 

  apply principles of elasticity, optics and thermal properties for engineering applications. 
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CHEMISTRY LABORATORY: (Any seven experiments to be 
 

conducted) OBJECTIVES: 

 To make the student to acquire practical skills in the determination of water quality 

parameters through volumetric and instrumental analysis. 

  To acquaint the students with the determination of molecular weight of a 

ymer by viscometery. 

 

 

 

 

pol 

 
1. Estimation of HCl using Na2CO3 as primary standard and Determination of alkalinity in 

water sample. 
2. Determination of total, temporary & permanent hardness of water by EDTA method. 
3. Determination of DO content of water sample by Winkler’s method. 
4. Determination of chloride content of water sample by argentometric method. 
5. Estimation of copper content of the given solution by Iodometry. 
6. Determination of strength of given hydrochloric acid using pH meter. 
7. Determination of strength of acids in a mixture of acids using conductivity meter. 
8. Estimation of iron content of the given solution using potentiometer. 
9. Estimation of iron content of the water sample using spectrophotometer (1, 

10- Phenanthroline / thiocyanate method). 
10. Estimation of sodium and potassium present in water using flame photometer. 
11. Determination of molecular weight of polyvinyl alcohol using Ostwald viscometer. 
12. Pseudo first order kinetics-ester hydrolysis. 
13. Corrosion experiment-weight loss method. 
14. Determination of CMC. 
15. Phase change in a solid. 

16. Conductometric titration of strong acid vs strong base. 

 

OUTCOMES: 

 The students will be outfitted with hands-on knowledge in the quantitative chemical analysis 

of water quality related parameters. 

 

TOTAL: 30 

PERIODS TEXTBOOKS: 

1. Vogel’s Textbook of Quantitative Chemical Analysis (8
TH 

edition, 2014) 
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20147S21 

TECHNICAL ENGLISH L T P C 

OBJECTIVES: The Course prepares second semester engineering and Technology stud5ents1to: 0  4 

• Develop strategies and skills to enhance their ability to read and comprehend engineering and 

technology texts. 

• Foster their ability to write convincing job applications and effective reports. 
• Develop their speaking skills to make technical presentations , participate in group discussions. 
• Strengthen their listening skill which will help them comprehend lectures and talks in their areas of 

specialisation. 

UNIT I INTRODUCTION TECHNICAL ENGLISH 12 

Listening- Listening to talks mostly of a scientific/technical nature and completing information-gap 

exercises- Speaking –Asking for and giving directions- Reading – reading short technical texts from journals- 

newsapapers- Writing- purpose statements – extended definitions – issue- writing instructions – 
checklists-recommendations-Vocabulary Development-   technical  vocabulary 

Language Development –subject verb agreement - compound words. 

UNIT II READING AND STUDY SKILLS 12 

Listening- Listening to longer technical talks and completing exercises based on them-Speaking – describing 

a process-Reading – reading longer technical texts- identifying the various transitions in a text- paragraphing- 

Writing- interpreting cgarts, graphs- Vocabulary Development-vocabularyused in formal letters/emails and 

reports Language Development- impersonal passive voice, numerical adjectives. 

UNIT III TECHNICAL WRITING AND GRAMMAR 12 

Listening- Listening to classroom lectures/ talkls on engineering/technology -Speaking – introduction to 

technical presentations- Reading – longer texts both general and technical, practice in speed reading; 

Writing-Describing a process, use of sequence words- Vocabulary Development- sequence words- 

Misspelled words. Language Development- embedded sentences 

UNIT IV REPORT WRITING 12 

Listening- Listening to documentaries and making notes. Speaking – mechanics of presentations- Reading 

– reading for detailed comprehension- Writing- email etiquette- job application – cover letter – 

Résumé preparation( via email and hard copy)- analytical essays and issue based essays-- Vocabulary 

Development- finding suitable synonyms-paraphrasing-. Language Development- clauses- if conditionals. 

UNIT V GROUP DISCUSSION AND JOB APPLICATIONS 12 

Listening- TED/Ink talks; Speaking –participating in a group discussion -Reading– reading and 

understanding technical articles Writing– Writing reports- minutes of a meeting- accident and survey- 

Vocabulary Development- verbal analogies Language Development- reported speech 

 

TOTAL : 60 PERIODS 

 

 
OUTCOMES: At the end of the course learners will be able to: 

 Read technical texts and write area- specific texts effortlessly. 

 Listen and comprehend lectures and talks in their area of specialisation successfully. 

 Speak appropriately and effectively in varied formal and informal contexts. 

 Write reports and winning job applications. 
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TEXT BOOKS: 

1. Board of editors. Fluency in English A Course book for Engineering and Technology. 

Orient Blackswan, Hyderabad: 2016 

2. Sudharshana.N.P and Saveetha. C. English for Technical Communication. Cambridge 
University Press: New Delhi, 2016. 

 

REFERENCES 

1. Booth-L. Diana, Project Work, Oxford University Press, Oxford: 2014. 

2. Grussendorf, Marion, English for Presentations, Oxford University Press, Oxford: 2007 

3. Kumar, Suresh. E. Engineering English. Orient Blackswan: Hyderabad,2015 

4. Means, L. Thomas and Elaine Langlois, English & Communication For Colleges. 

Cengage Learning, USA: 2007 

5. Raman, Meenakshi and Sharma, Sangeetha- Technical Communication Principles and 
Practice.Oxford University Press: New Delhi,2014. 

 

Students can be asked to read Tagore, Chetan Bhagat and for suplementary reading. 
 

 

20148S22A 

OBJECTIVES : 

ENGINEERING MATHEMATICS  – II L T P C 
5 1 0 4 

 This course is designed to cover topics such as Matrix Algebra, Vector Calculus, Complex Analysis 

and Laplace Transform. Matrix Algebra is one of the powerful tools to handle practical problems arising 

in the field of engineering. Vector calculus can be widely used for modelling the various laws of physics. 

The various methods of complex analysis and Laplace transforms can be used for efficiently solving 

the problems that occur in various branches of engineering disciplines. 

UNIT I MATRICES 12 

Eigenvalues and Eigenvectors of a real matrix – Characteristic equation – Properties of Eigenvalues and 
Eigenvectors – Cayley-Hamilton theorem – Diagonalization of matrices – Reduction of a quadratic 
form to canonical form by orthogonal transformation – Nature of quadratic forms. 

UNIT II VECTOR CALCULUS 12 

Gradient and directional derivative – Divergence and curl - Vector identities – Irrotational and 
Solenoidal vector fields – Line integral over a plane curve – Surface integral - Area of a curved surface - 
Volume integral - Green’s, Gauss divergence and Stoke’s theorems – Verification and application in 
evaluating line, surface and volume integrals. 

UNIT III ANALYTIC FUNCTIONS 12 

Analytic functions – Necessary and sufficient conditions for analyticity in Cartesian and polar 

coordinates - Properties – Harmonic conjugates – Construction of analytic function - Conformal 

mapping – Mapping by functions w  z  c, cz, 
1 

,z
2 - Bilinear transformation. 
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UNIT IV COMPLEX INTEGRATION 12 

Line integral - Cauchy’s integral theorem – Cauchy’s integral formula – Taylor’s and Laurent’s series 
– Singularities – Residues – Residue theorem – Application of residue theorem for evaluation of real integrals 
– Use of circular contour and semicircular contour. 

UNIT V LAPLACE TRANSFORMS 12 
Existence conditions – Transforms of elementary functions – Transform of unit step function and unit impulse 
function – Basic properties – Shifting theorems -Transforms of derivatives and integrals – Initial and final 
value theorems – Inverse transforms – Convolution theorem – Transform of periodic functions – Application 
to solution of linear second order ordinary differential equations with constant coefficients. 

OUTCOMES : TOTAL: 60 PERIODS 

After successfully completing the course, the student will have a good understanding of the following topics 

and their applications: 

 
 Eigenvalues and eigenvectors, diagonalization of a matrix, Symmetric matrices, Positive definite 

matrices and similar matrices. 
 Gradient, divergence and curl of a vector point function and related identities. 
  Evaluation of line, surface and volume integrals using Gauss, Stokes and Green’s theorems and their 

verification. 
 Analytic functions, conformal mapping and complex integration. 
  Laplace transform and inverse transform of simple functions, properties, various related 

theorems and application to differential equations with constant coefficients. 

TEXT BOOKS : 

 
1. Grewal B.S., “Higher Engineering Mathematics”, Khanna Publishers, New Delhi, 

43
rd 

Edition, 2014. 
2. Kreyszig Erwin, "Advanced Engineering Mathematics ", John Wiley and Sons, 

10
th 

Edition, New Delhi, 2016. 

REFERENCES : 

 
1. Bali N., Goyal M. and Watkins C., “Advanced Engineering Mathematics”, Firewall 

Media (An imprint of Lakshmi Publications Pvt., Ltd.,), New Delhi, 7
th 

Edition, 2009. 
2. Jain R.K. and Iyengar S.R.K., “ Advanced Engineering Mathematics ”, Narosa 

Publications, New Delhi , 3
rd 

Edition, 2007. 
3. O’Neil, P.V. “Advanced Engineering Mathematics”, Cengage Learning India 

Pvt., Ltd, New Delhi, 2007. 
4.  Sastry, S.S, “Engineering Mathematics", Vol. I & II, PHI Learning 

Pvt. Ltd, 
4
th 

Edition, New Delhi, 2014. 
5. Wylie, R.C. and Barrett, L.C., “Advanced Engineering Mathematics “Tata McGraw Hill 

Education Pvt. Ltd, 6th Edition, New Delhi, 2012. 
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20149S23B 
PHYSICS FOR ELECTRONICS ENGINEERING 

(Common to BME, ME, CC, ECE, EEE, E&I, ICE) 

L T P C 

5 1 0 3 

 
OBJECTI 
VES: 

To understand the essential principles of Physics of semiconductor device and Electron transport 
properties. Become proficient in magnetic, dielectric and optical properties of materials and nano 
devices. 

UNIT I ELECTRICAL PROPERTIES OF MATERIALS 9 

Classical free electron theory - Expression for electrical conductivity – Thermal conductivity, 

expression - Wiedemann-Franz law – Success and failures - electrons in metals – Particle in a three 

dimensional box – degenerate states – Fermi- Dirac statistics – Density of energy states – Electron in 

periodic potential: Bloch thorem – metals and insulators - Energy bands in solids– tight binding 

approximation - Electron effective mass – concept of hole. 

UNIT II SEMICONDUCTOR PHYSICS 9 

Intrinsic Semiconductors – Energy band diagram – direct and indirect semiconductors – Carrier 
concentration in intrinsic semiconductors – extrinsic semiconductors - Carrier concentration in N- 
type & P-type semiconductors – Carrier transport: Velocity-electric field relations – drift and diffusion 
transport - Einstein’s relation – Hall effect and devices – Zener and avalanche breakdown in p-n 
junctions - Ohmic contacts – tunnel diode - Schottky diode – MOS capacitor - power transistor. 

UNIT III MAGNETIC AND DIELECTRIC PROPERTIES OF MATERIALS 9 

Magnetism in materials – magnetic field and induction – magnetization - magnetic permeability and 

susceptibility–types of magnetic materials – microscopic classification of magnetic materials - 

Ferromagnetism: origin and exchange interaction- saturation magnetization and Curie temperature – 

Domain Theory. Dielectric materials: Polarization processes – dielectric loss – internal field – 

Clausius-Mosotti relation- dielectric breakdown – high-k dielectrics. 

UNIT IV OPTICAL PROPERTIES OF MATERIALS 9 

Classification of optical materials – carrier generation and recombination processes - Absorption 

emission and scattering of light in metals, insulators and Semiconductors (concepts only)  - photo 

current in a P- N diode – solar cell –photo detectors - LED – Organic LED – Laser diodes – excitons - 

quantum confined Stark effect – quantum dot laser. 

UNIT V NANOELECTRONIC DEVICES 9 
Introduction - electron density in bulk material – Size dependence of Fermi energy– quantum 
confinement – quantum structures - Density of states in quantum well, quantum wire and quantum dot 
structures –Zener-Bloch oscillations – resonant tunneling – quantum interference effects – 
mesoscopic structures: conductance fluctuations and coherent transport – Coulomb blockade effects 

- Single electron phenomena and Single electron Transistor – magnetic semiconductors– spintronics - 

Carbon nanotubes: Properties and applications. 
TOTAL : 45 PERIODS 

 

OUTCOMES: 
At the end of the course, the students will able to 

 gain knowledge on classical and quantum electron theories, and energy band structuues, 

 acquire knowledge on basics of semiconductor physics and its applications in various devices, 

 get knowledge on magnetic and dielectric properties of materials, 

 have the necessary understanding on the functioning of optical materials for optoelectronics, 

 understand the basics of quantum structures and their applications in spintronics and carbon 
electronics. 
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TEXT BOOKS: 

1. Kasap, S.O. “Principles of Electronic Materials and Devices”, McGraw-Hill Education, 2007. 
2. Umesh K Mishra & Jasprit Singh, “Semiconductor Device Physics and Design”, Springer, 

2008. 
3. Wahab, M.A. “Solid State Physics: Structure and Properties of Materials”. Narosa Publishing 

House, 2009. 
 

REFERENCES 

1. Garcia, N. & Damask, A. “Physics for Computer Science Students”. Springer-Verlag, 2012. 
2. Hanson, G.W. “Fundamentals of Nanoelectronics”. Pearson Education, 2009 

3. Rogers, B., Adams, J. & Pennathur, S. “Nanotechnology: Understanding 
Small Systems”. CRC Press, 2014 

 

 

 

20149S24A ENVIRONMENTAL SCIENCE AND ENGINEERING L T P C 

5 1 0 4 

 
OBJECTIVES: 

 To study the nature and facts about environment. 

 To finding and implementing scientific, technological, economic and political solutions to 

environmental problems. 

 To study the interrelationship between living organism and environment. 

 To appreciate the importance of environment by assessing its impact on the human world; 

envision the surrounding environment, its functions and its value. 

 To study the dynamic processes and understand the features of the earth‟s interior and 

surface. 

 To study the integrated themes and biodiversity, natural resources, pollution control and waste 

management. 

UNIT I ENVIRONMENT, ECOSYSTEMS AND BIODIVERSITY 14 

Definition, scope and importance of environment – need for public awareness - concept of an 

ecosystem – structure and function of an ecosystem – producers, consumers and decomposers – energy 

flow in the ecosystem – ecological succession – food chains, food webs and ecological pyramids – 

Introduction, types, characteristic features, structure and function of the (a) forest ecosystem (b) 

grassland ecosystem (c) desert ecosystem (d) aquatic ecosystems (ponds, streams, lakes, rivers, oceans, 

estuaries) – Introduction to biodiversity definition: genetic, species and ecosystem diversity – 

biogeographical classification of India – value of biodiversity: consumptive use, productive use, social, 

ethical, aesthetic and option values – Biodiversity at global, national and local levels – India as a mega- 

diversity nation – hot-spots of biodiversity – threats to biodiversity: habitat loss, poaching of wildlife, 

man-wildlife conflicts – endangered and endemic species of India – conservation of biodiversity: In- 

situ and ex-situ conservation of biodiversity. Field study of common plants, insects, birds; Field study of 

simple ecosystems – pond, river, hill slopes, etc. 

UNIT II ENVIRONMENTAL POLLUTION 8 
Definition – causes, effects and control measures of: (a) Air pollution (b) Water pollution (c) Soil 
pollution (d) Marine pollution (e) Noise pollution (f) Thermal pollution (g) Nuclear hazards – solid waste 
management: causes, effects and control measures of municipal solid wastes – role of an individual in 
prevention of pollution – pollution case studies – disaster management: floods, earthquake, cyclone and 
landslides. Field study of local polluted site – Urban / Rural / Industrial / Agricultural. 

580



B.TECH-EEE-R2020-SEM II 

Page 18 of 116 

 

 

UNIT III NATURAL RESOURCES 10 

Forest resources: Use and over-exploitation, deforestation, case studies- timber extraction, mining, dams 

and their effects on forests and tribal people – Water resources: Use and over- utilization of surface and 

ground water, floods, drought, conflicts over water, dams-benefits and problems – Mineral resources: Use 

and exploitation, environmental effects of extracting and using mineral resources, case studies – 

Food resources: World food problems, changes caused by agriculture and overgrazing, effects of 

modern agriculture, fertilizer-pesticide problems, water logging, salinity, case studies – Energy resources: 

Growing energy needs, renewable and non renewable energy sources, use of alternate energy sources. case 

studies – Land resources: Land as a resource, land degradation, man induced landslides, soil erosion and 

desertification – role of an individual in conservation of natural resources – Equitable use of resources 

for sustainable lifestyles. Field study of local area to document environmental assets – river / forest / 

grassland / hill / mountain. 

UNIT IV SOCIAL ISSUES AND THE ENVIRONMENT 7 
From unsustainable to sustainable development  – urban problems related to energy – water 
conservation, rain water  harvesting, watershed management – resettlement and rehabilitation of 
people; its problems and concerns, case studies – role of non-governmental organization- 
environmental ethics: Issues and possible solutions – climate change, global warming, acid rain, ozone 
layer depletion, nuclear accidents and holocaust, case studies. – wasteland reclamation – consumerism 
and waste products – environment production act – Air (Prevention and Control of Pollution) act – 
Water (Prevention and control of Pollution) act – Wildlife protection act – Forest conservation act – 
enforcement machinery involved in environmental legislation- central and state pollution control boards- 
Public awareness. 

 

UNIT V HUMAN POPULATION AND THE ENVIRONMENT 6 
Population growth, variation among nations – population explosion – family welfare programme – 
environment and human health – human rights – value education – HIV / AIDS – women and child 
welfare – role of information technology in environment and human health – Case studies. 

TOTAL: 45 PERIODS 
OUTCOMES: 

Environmental Pollution or problems cannot be solved by mere laws. Public participation is an 

important aspect which serves the environmental Protection. One will obtain knowledge on the 

following after completing the course. 

 Public awareness of environmental is at infant stage. 

 Ignorance and incomplete knowledge has lead to misconceptions 

 Development and improvement in std. of living has lead to serious environmental disasters 

 

TEXTBOOKS: 
1. Benny Joseph, ‘Environmental Science and Engineering’, Tata McGraw-Hill, New Delhi, 2006. 

2. Gilbert M.Masters, ‘Introduction to Environmental Engineering and Science’, 2
nd 

edition, 

Pearson Education, 2004. 

REFERENCES : 

1. Dharmendra S. Sengar, ‘Environmental law’, Prentice hall of India PVT LTD,New Delhi, 2007. 
2. Erach Bharucha, “Textbook of Environmental Studies”, Universities Press(I) PVT, LTD, 

Hydrabad, 2015. 

3. G. Tyler Miller and Scott E. Spoolman, “Environmental Science”, Cengage Learning India 

PVT, LTD, Delhi, 2014. 

4. Rajagopalan, R, ‘Environmental Studies-From Crisis to Cure’, Oxford University Press, 2005. 
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20153S25C 

OBJECTIVES: 

 To introduce electric circuits and its analysis 

 To impart knowledge on solving circuit equations using network theorems 

 To introduce the phenomenon of resonance in coupled circuits. 

 To educate on obtaining the transient response of circuits. 

 To introduce Phasor diagrams and analysis of three phase circuits 

UNIT I BASIC CIRCUITS ANALYSIS 6+6 

Resistive elements - Ohm’s Law Resistors in series and parallel circuits – Kirchoffs laws – Mesh current 
and node voltage - methods of analysis. 

UNIT II NETWORK REDUCTION AND THEOREMS FOR DC AND AC IRCUITS 6+6 
Network reduction: voltage and current division, source transformation – star delta conversion. 
Thevenins and Norton Theorems – Superposition Theorem – Maximum power transfer theorem – 
Reciprocity Theorem – Millman's theorem. 

 

UNIT III TRANSIENT RESPONSE ANALYSIS 6+6 

L and C elements -Transient response of RL, RC and RLC Circuits using Laplace transform for 
DC input and A.C. sinusoidal input. 

 

UNIT IV THREE PHASE CIRCUITS 6+6 
A.C. circuits – Average and RMS value - Phasor Diagram – Power, Power Factor and Energy.- Analysis 
of three phase 3-wire and 4-wire circuits with star and delta connected loads, 
balanced & un balanced – phasor diagram of voltages and currents – power measurement in three 
phase circuits. 

 

UNIT V RESONANCE AND COUPLED CIRCUITS 6+6 

Series and parallel resonance – their frequency response – Quality factor and Bandwidth - Self and 
mutual inductance – Coefficient of coupling – Tuned circuits – Single tuned circuits. 

 

 

OUTCOMES: TOTAL : 60 PERIODS 

 Ability to analyse electrical circuits 

 Ability to apply circuit theorems 

 Ability to analyse transients 

 
TEXT BOOKS: 

1. William H. Hayt Jr, Jack E. Kemmerly and Steven M. Durbin, “Engineering Circuits 
Analysis”, McGraw Hill publishers, edition, New Delhi, 2013. 

2. Charles K. Alexander, Mathew N.O. Sadiku, “Fundamentals of Electric Circuits”, Second 

Edition, McGraw Hill, 2013. 

3. Allan H. Robbins, Wilhelm C. Miller, “Circuit Analysis Theory and Practice”, Cengage 
Learning India, 2013. 

 

REFERENCES 

1. Chakrabarti A, “Circuits Theory (Analysis and synthesis), Dhanpath Rai & Sons, New 

Delhi, 1999. 
2. Jegatheesan, R., “Analysis of Electric Circuits,” McGraw Hill, 2015. 
3. Joseph A. Edminister, Mahmood Nahri, “Electric circuits”, Schaum’s series, McGraw- Hill, 

New Delhi, 2010. 
4. M E Van Valkenburg, “Network Analysis”,Prentice-Hall of India Pvt Ltd, New Delhi, 
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2015. 

5.  Mahadevan, K., Chitra, C., “Electric Circuits Analysis,” Prentice-Hall of India Pvt Ltd., New 

Delhi, 2015. 
6. Richard C. Dorf and James A. Svoboda, “Introduction to Electric Circuits”, 7th Edition, 

John Wiley & Sons, Inc. 2015. 
7. Sudhakar A and Shyam Mohan SP, “Circuits and Network Analysis and Synthesis”, 

McGraw Hill, 2015. 

 

 

 

 

 

20154S26C BASIC CIVIL AND MECHANICAL ENGINEERING L T P C 
5 1 0 4 

OBJECTIVES: 

 To impart basic knowledge on Civil and Mechanical Engineering. 

 To familiarize the materials and measurements used in Civil Engineering. 

 To provide the exposure on the fundamental elements of civil engineering structures. 

 To enable the students to distinguish the components and working principle of power plant 
units, IC engines, and R & AC system. 

A – OVER VIEW 

UNIT I SCOPE OF CIVIL AND MECHANICAL ENGINEERING 10 
Overview  of  Civil  Engineering - Civil  Engineering contributions  to the  welfare  of  Society – 
Specialized sub disciplines in Civil Engineering – Structural, Construction, Geotechnical, 
Environmental, Transportation and Water Resources Engineering 

Overview of Mechanical Engineering - Mechanical Engineering contributions to the welfare of Society –
Specialized sub disciplines in Mechanical Engineering - Production, Automobile, Energy Engineering - 
Interdisciplinary concepts in Civil and Mechanical Engineering. 

B – CIVIL 
ENGINEERING 

UNIT II SURVEYING AND CIVIL ENGINEERING MATERIALS 10 

Surveying: Objects – classification – principles – measurements of distances – angles – leveling – 

determination of areas– contours - examples. 

Civil Engineering Materials:Bricks – stones – sand – cement – concrete – steel - timber - modern materials 

UNIT III BUILDING COMPONENTS AND STRUCTURES 15 

Foundations: Types of foundations - Bearing capacity and settlement – Requirement of good 

foundations. 

Civil Engineering Structures: Brickmasonry – stonemasonry – beams – columns – lintels – roofing 
– flooring – plastering – floor area, carpet area and floor space index - Types of Bridges and Dams – water 
supply - sources and quality of water - Rain water harvesting - introduction to high way and rail way. 
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C – MECHANICAL ENGINEERING 

UNIT IV INTERNAL COMBUSTION ENGINES AND POWER PLANTS 15 

Classification of Power Plants - Internal combustion engines as automobile power plant – Working principle 

of Petrol and Diesel Engines – Four stroke and two stroke cycles – Comparison of four stroke and two 

stroke engines – Working principle of steam, Gas, Diesel, Hydro - electric and Nuclear Power plants –- 

working principle of Boilers, Turbines, Reciprocating Pumps (single acting and double acting) and 

Centrifugal Pumps 

UNIT V REFRIGERATION AND AIR CONDITIONING SYSTEM 10 

Terminology of Refrigeration and Air Conditioning. Principle of vapour compression and absorption system– 
Layout of typical domestic refrigerator–Window and Split type room Air conditioner. 

 

OUTCOMES: TOTAL: 60 PERIODS 

On successful completion of this course, the student will be able to 

  appreciate the Civil and Mechanical Engineering components of Projects. 
 explain the usage of construction material and proper selection of construction materials. 

 measure distances and area by surveying 
 identify the components used in power plant cycle. 
 demonstrate working principles of petrol and diesel engine. 

 elaborate the components of refrigeration and Air conditioning cycle. 

 

TEXTBOOKS: 

1. Shanmugam Gand Palanichamy MS,“Basic Civil and Mechanical Engineering”,Tata McGraw 

Hill PublishingCo.,NewDelhi,1996. 

 

REFERENCES: 

1. Palanikumar, K. Basic Mechanical Engineering, ARS Publications, 2010. 

2. Ramamrutham S.,“Basic Civil Engineering”, Dhanpat Rai Publishing Co.(P) Ltd.1999. 

3. Seetharaman S.,“BasicCivil Engineering”,AnuradhaAgencies,2005. 

4. ShanthaKumar SRJ.,“Basic Mechanical Engineering”, Hi-tech Publications, Mayiladuthurai, 

2000. 

5. Venugopal K. and Prahu Raja V., “Basic Mechanical Engineering”, Anuradha Publishers, 

Kumbakonam,2000. 

 

20154L27 ENGINEERING PRACTICES LABORATORY L T P C 

0 0 3 2 

OBJECTIVES: 

 To provide exposure to the students with hands on experience on various basic engineering practices in 

Civil, Mechanical, Electrical and Electronics Engineering. 
 

 

 

 

Buildings: 

GROUP A (CIVIL & 
MECHANICAL) 

I CIVIL ENGINEERING PRACTICE 13 

(a) Study of plumbing and carpentry components of residential and industrial buildings. Safety 
aspects. 
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Plumbing Works: 

(a) Study of pipeline joints, its location and functions: valves, taps, couplings, unions, reducers, elbows 

in household fittings. 

(b) Study of pipe connections requirements for pumps and turbines. 
(c) Preparation of plumbing line sketches for water supply and sewage works. (d) 

Hands-on-exercise: 

 
Basic pipe connections – Mixed pipe material connection – Pipe connections with different joining 
components. 

(e) Demonstration of plumbing requirements of high-rise buildings. 

 

Carpentry using Power Tools only: 
(a) Study of the joints in roofs, doors, windows and furniture. (b) 
Hands-on-exercise: 
Wood work, joints by sawing, planing and cutting. 

II MECHANICAL ENGINEERING PRACTICE 18 

Welding: 

(a) Preparation of butt joints, lap joints and T- joints by Shielded metal arc welding. (b) 
Gas welding practice 

Basic Machining: 
(a) Simple Turning and Taper turning 
(b) Drilling Practice 

 

Sheet Metal Work: 

(a) Forming & Bending: 

(b) Model making – Trays and funnels. (c) 
Different type of joints. 

Machine assembly practice: 

(a) Study of centrifugal pump 
(b) Study of air conditioner 

 

Demonstration on: 

(a) Smithy operations, upsetting, swaging, setting down and bending. Example – 

Exercise – Production of hexagonal headed bolt. 
(b) Foundry operations like mould preparation for gear and step cone pulley. 
(c) Fitting – Exercises – Preparation of square fitting and V – fitting models. 

 

GROUP B (ELECTRICAL & ELECTRONICS) 

III ELECTRICAL ENGINEERING PRACTICE 13 

1. Residential house wiring using switches, fuse, indicator, lamp and energy meter. 

2. Fluorescent lamp wiring. 
3. Stair case wiring 

4. Measurement of electrical quantities – voltage, current, power & power factor in RLC circuit. 
5. Measurement of energy using single phase energy meter. 
6. Measurement of resistance to earth of an electrical equipment. 
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IV ELECTRONICS ENGINEERING PRACTICE 16 

1. Study of Electronic components and equipments – Resistor, colour coding measurement 

of AC signal parameter (peak-peak, rms period, frequency) using CR. 
2. Study of logic gates AND, OR, EX-OR and NOT. 
3. Generation of Clock Signal. 

 

4. Soldering practice – Components Devices and Circuits – Using general purpose 

PCB. 

5. Measurement of ripple factor of HWR and FWR. 

OUTCOMES: 

On successful completion of this course, the student will be able to 

 
TOTAL: 60 PERIODS 

 fabricate carpentry components and pipe connections including plumbing works. 

 use welding equipments to join the structures. 
 Carry out the basic machining operations 

 Make the models using sheet metal works 
  Illustrate on centrifugal pump, Air conditioner, operations of smithy, foundary 

and fittings 

 Carry out basic home electrical works and appliances 

 Measure the electrical quantities 

 Elaborate on the components, gates, soldering practices. 

 

CIVIL 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

 

1. Assorted components for plumbing consisting of metallic pipes, plastic pipes, 
flexible pipes, couplings, unions, elbows, plugs and 
other fittings. 15 Sets. 

 

2. Carpentry vice (fitted to work bench) 
3. Standard woodworking tools 
4. Models of industrial trusses, door joints, furniture joints 

15 Nos. 
15 Sets. 
5 each 

 

5. Power Tools: (a) Rotary Hammer 
(b) Demolition Hammer 

2 Nos 
2 Nos (c) 

Circular Saw 
Planer 
Hand Drilling Machine 
Jigsaw 

2 Nos 
2 Nos 
2 Nos 
2 Nos 

(d) 
(e) 
(f) 

MECHANICAL 

1. Arc welding transformer with cables and holders 5 Nos. 
2. Welding booth with exhaust facility 5 Nos. 
3. Welding accessories like welding shield, chipping hammer, 

wire brush, etc. 5 Sets. 
4. Oxygen and acetylene gas cylinders, blow pipe and other 

welding outfit. 2 Nos. 
5. Centre lathe 2 Nos. 
6. Hearth furnace, anvil and smithy tools 2 Sets. 
7. Moulding table, foundry tools 2 Sets. 
8. Power Tool: Angle Grinder 2 Nos 
9. Study-purpose items: centrifugal pump, air-conditioner One each. 
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ELECTRICAL 

1. Assorted electrical components for house wiring 15 Sets 
2. Electrical measuring instruments 10 Sets 
3. Study purpose items: Iron box, fan and regulator, emergency lamp 1 each 
4. Megger (250V/500V) 1 No. 
5. Power Tools: (a) Range Finder 2 Nos 

(b) Digital Live-wire detector 2 Nos 
 

ELECTRONICS 

1. Soldering guns 10 Nos. 

2. Assorted electronic components for making circuits 50 Nos. 

3. Small PCBs 10 Nos. 
4. Multimeters 10 Nos. 
5. Study purpose items: Telephone, FM radio, low-voltage power supply 

 

20153L28C ELECTRIC CIRCUITS LABORATORY L T  P C 

0 0 3 2 

OBJECTIVES: 

  To simulate various electric circuits using Pspice/ Matlab/e-Sim / Scilab 

  To gain practical experience on electric circuits and verification of theorems. 

 

LIST OF EXPERIMENTS 

 
1. Simulation and experimental verification of electrical circuit problems using Kirchhoff’s 

voltage and current laws. 
2. Simulation and experimental verification of electrical circuit problems using Thevenin’s 

theorem. 
3. Simulation and experimental verification of electrical circuit problems using Norton’s 

theorem. 
4. Simulation and experimental verification of electrical circuit problems using Superposition 

theorem. 
5. Simulation and experimental verification of Maximum Power transfer Theorem. 

6. Study of Analog and digital oscilloscopes and measurement of sinusoidal voltage, 
frequency and power factor. 

7. Simulation and Experimental validation of R-C electric circuit transients. 

8. Simulation and Experimental validation of frequency response of RLC electric circuit. 

9. Design and Simulation of series resonance circuit. 

10. Design and Simulation of parallel resonant circuits. 

11. Simulation of three phase balanced and unbalanced star, delta networks circuits. 
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OUTCOMES: TOTAL: 60 PERIODS 

 Understand and apply circuit theorems and concepts in engineering applications. 

 Simulate electric circuits. 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

1 Regulated Power Supply: 0 – 15 V D.C - 10 Nos / Distributed Power Source. 

2 Function Generator (1 MHz) - 10 Nos. 

3 Single Phase Energy Meter - 1 No. 

4 Oscilloscope (20 MHz) - 10 Nos. 

5 Digital Storage Oscilloscope (20 MHz) – 1 No. 

6 10 Nos. of PC with Circuit Simulation Software (min 10 Users) ( e-Sim / 
Scilab/ Pspice / MATLAB /other Equivalent software Package) and Printer (1 No.) 

7 AC/DC - Voltmeters (10 Nos.), Ammeters (10 Nos.) and Multi-meters (10 Nos.) 

8 Single Phase Wattmeter – 3 Nos. 

9 Decade Resistance Box, Decade Inductance Box, Decade Capacitance Box - 6 Nos 
each. 

10 Circuit Connection Boards - 10 Nos.Necessary Quantities of Resistors,Inductors, 

Capacitors of various capacities (Quarter Watt to 10Watt 
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20149S31C TRANSFORMS AND PARTIAL DIFFERENTIAL EQUATIONS L  T P  C 

3 1  0 4 
OBJECTIVES : 

To introduce the basic concepts of PDE for solving standard partial differential equations. 

To introduce Fourier series analysis which is central to many applications in engineering apart from its 

use in solving boundary value problems. 

To acquaint the student with Fourier series techniques in solving heat flow problems used in various 

situations. 

To acquaint the student with Fourier transform techniques used in wide variety of situations. 

To introduce the effective mathematical tools for the solutions of partial differential equations that 

model several physical processes and to develop Z transform techniques for discrete time systems. 

UNIT I PARTIAL DIFFERENTIAL EQUATIONS 12 

Formation of partial differential equations – Singular integrals - Solutions of standard types of first order 

partial differential equations - Lagrange’s linear equation - Linear partial differential equations of second and 

higher order with constant coefficients of both homogeneous and non-homogeneous types. 

UNIT II FOURIER SERIES 12 

Dirichlet’s conditions – General Fourier series – Odd and even functions – Half range sine series – Half 

range cosine series – Complex form of Fourier series – Parseval’s identity – Harmonic analysis. 

UNIT III APPLICATIONS OF PARTIAL DIFFERENTIAL EQUATIONS 12 

Classification of PDE – Method of separation of variables - Fourier Series Solutions of one 
dimensional wave equation – One dimensional equation of heat conduction – Steady state solution of two 
dimensional equation of heat conduction. 

cosine transforms – Properties – Transforms of simple functions – Convolution theorem – Parseval’s identity. 

UNIT V Z - TRANSFORMS AND DIFFERENCE EQUATIONS 12 
Z-transforms - Elementary properties – Inverse Z-transform (using partial fraction and residues) – Initial 
and final value theorems - Convolution theorem - Formation of difference equations – Solution of difference 
equations using Z - transform. 

TOTAL : 60 PERIODS 

 

OUTCOMES : 
Upon successful completion of the course, students should be able to: 

 Understand how to solve the given standard partial differential equations. 

 Solve differential equations using Fourier series analysis which plays a vital role in engineering 

applications. 

 Appreciate the physical significance of Fourier series techniques in solving one and two 

dimensional heat flow problems and one dimensional wave equations. 

 Understand the mathematical principles on transforms and partial differential equations would provide 

them the ability to formulate and solve some of the physical problems of engineering. 

  Use the effective mathematical tools for the solutions of partial differential equations by using 

Z transform techniques for discrete time systems. 
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TEXT BOOKS : 

1. Grewal B.S., “Higher Engineering Mathematics", 43
rd 

Edition, Khanna Publishers, New Delhi, 
2014. 

2. Narayanan S., Manicavachagom Pillay.T.K and Ramanaiah.G "Advanced Mathematics for 
Engineering Students", Vol. II & III, S.Viswanathan Publishers Pvt. Ltd, Chennai, 1998. 

 

REFERENCES : 

 
1. Andrews, L.C and Shivamoggi, B, "Integral Transforms for Engineers" SPIE Press, 1999. 

2. Bali. N.P and Manish Goyal, "A Textbook of Engineering Mathematics", 9
th 

Edition, Laxmi 
Publications Pvt. Ltd, 2014. 

th
 

3. Erwin Kreyszig, "Advanced Engineering Mathematics ", 10 
rd 

Edition, John Wiley, India, 2016. 
4. James, G., "Advanced Modern Engineering Mathematics", 3 Edition, Pearson Education, 2007. 
5. Ramana. B.V., "Higher Engineering Mathematics", McGraw Hill Education Pvt. Ltd, New Delhi, 

2016. 
6. Wylie, R.C. and Barrett, L.C., “Advanced Engineering Mathematics “Tata McGraw Hill Education 

Pvt. Ltd, 6th Edition, New Delhi, 2012. 

 

 

 

20153C32 

OBJECTIVES: 

  To study various number systems and simplify the logical expressions using Boolean 

functions 

 To study combinational circuits 

 To design various synchronous and asynchronous circuits. 

To introduce asynchronous sequential circuits and PLDs 

To introduce digital simulation for development of application oriented logic circuits. 

UNIT I NUMBER SYSTEMS AND DIGITAL LOGIC FAMILIES 6+6 
Review of number systems, binary codes, error detection and correction codes (Parity and 
Hamming code) - Digital Logic Families -comparison of RTL, DTL, TTL, ECL and MOS 
families -operation, characteristics of digital logic family. 

UNIT II COMBINATIONAL CIRCUITS 6+6 

Combinational logic - representation of logic functions-SOP and POS forms, K-map 
representations - minimization using K maps - simplification and implementation of 
combinational logic – multiplexers and de multiplexers - code converters, adders, 
subtractors, Encoders and Decoders. 

 

UNIT III SYNCHRONOUS SEQUENTIAL CIRCUITS 6+6 
Sequential logic- SR, JK, D and T flip flops - level triggering and edge triggering - counters - 
asynchronous and synchronous type - Modulo counters - Shift registers - design of 
synchronous sequential circuits – Moore and Melay models- Counters, state diagram; state 
reduction; state assignment. 
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UNIT IV ASYNCHRONOUS SEQUENTIAL CIRCUITS AND PROGRAMMABILITY LOGIC 

DEVICES  6+6 

 
Asynchronous sequential logic circuits-Transition tability, flow tability-race conditions, hazards 
&errors in digital circuits; analysis of asynchronous sequential logic circuits- introduction to 
Programmability Logic Devices: PROM – PLA –PAL, CPLD-FPGA. 

 
UNIT V VHDL 6+6 
RTL Design – combinational logic – Sequential circuit – Operators – Introduction to Packages – 
Subprograms – Test bench. (Simulation /Tutorial Examples: adders, counters, flip flops, Multiplexers & 
De multiplexers). 

OUTCOMES: TOTAL : 60PERIODS 

 Ability to design combinational and sequential Circuits. 

  Ability to simulate using software package. 

  Ability to study various number systems and simplify the logical expressions using 
Boolean functions 

 Ability to design various synchronous and asynchronous circuits. 

 Ability to introduce asynchronous sequential circuits and PLDs 

 Ability to introduce digital simulation for development of application oriented logic circuits. 
TEXT BOOKS: 

1. James W. Bignel, Digital Electronics, Cengage learning, 5th Edition, 2007. 
2. M. Morris Mano, ‘Digital Design with an introduction to the VHDL’, Pearson 

Education, 2013. 
3. Comer “Digital Logic & State Machine Design, Oxford, 2012. 

REFERENCES 
1. Mandal, “Digital Electronics Principles & Application, McGraw Hill Edu, 2013. 
2. William Keitz, Digital Electronics-A Practical Approach with VHDL, Pearson, 2013. 

3. Thomas L.Floyd, ‘Digital Fundamentals’, 11th edition, Pearson Education, 2015. 
4. Charles H.Roth, Jr, Lizy Lizy Kurian John, ‘Digital System Design using VHDL, Cengage, 

2013. 

5. D.P.Kothari,J.S.Dhillon, ‘Digital circuits and Design’,Pearson Education, 2016. 
 

 

 

20153C33 ELECTROMAGNETIC THEORY L T  P C 
  2 2 0 3 

OBJECTIVES: 

 To introduce the basic mathematical concepts related to electromagnetic vector fields 

 To impart knowledge on the concepts of 
 Electrostatic fields, electrical potential, energy density and their applications. 
 Magneto static fields, magnetic flux density, vector potential and its applicati  Different 

methods of emf generation and Maxwell’s equations 
 Electromagnetic waves and characterizing parameters 

 

UNIT I ELECTROSTATICS – I 6+6 
Sources and effects of electromagnetic fields – Coordinate Systems – Vector fields –Gradient, Divergence, 
Curl – theorems and applications - Coulomb’s Law – Electric field intensity – Field due to discrete and 
continuous charges – Gauss’s law and applications. 
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UNIT II ELECTROSTATICS – II 6+6 
Electric potential – Electric field and equipotential plots, Uniform and Non-Uniform field, Utilization 
factor – Electric field in free space, conductors, dielectrics - Dielectric polarization – Dielectric strength - 
Electric field in multiple dielectrics – Boundary conditions, Poisson’s and Laplace’s equations, Capacitance, 
Energy density, Applications. 

 

UNIT III MAGNETOSTATICS 6+6 
Lorentz force, magnetic field intensity (H) – Biot–Savart’s Law - Ampere’s Circuit Law – H due to straight 
conductors, circular loop, infinite sheet of current, Magnetic flux density (B) – B in free space, conductor, 
magnetic materials – Magnetization, Magnetic field in multiple media – Boundary conditions, scalar 
and vector potential, Poisson’s Equation, Magnetic force, Torque, Inductance, Energy density, Applications. 

 
UNIT IV ELECTRODYNAMIC FIELDS 6+6 

Magnetic Circuits - Faraday’s law – Transformer and motional EMF – Displacement current - Maxwell’s 
equations (differential and integral form) – Relation between field theory and circuit theory – Applications. 

 

UNIT V ELECTROMAGNETIC WAVES 6+6 
Electromagnetic wave generation and equations – Wave parameters; velocity, intrinsic impedance, 
propagation constant – Waves in free space, lossy and lossless dielectrics, conductors- skin depth - 
Poynting vector – Plane wave reflection and refraction. 

TOTAL : 60 PERIODS 

 

OUTCOMES: 

 Ability to understand the basic mathematical concepts related to electromagnetic vector fields. 

 Ability to understand the basic concepts about electrostatic fields, electrical potential, energy 

density and their applications. 

 Ability to acquire the knowledge in magneto static fields, magnetic flux density, vector potential 

and its applications. 

 Ability to understand the different methods of emf generation and Maxwell’s equations 

 Ability to understand the basic concepts electromagnetic waves and characterizing parameters 

 Ability to understand and compute Electromagnetic fields and apply them for design and analysis of 

electrical equipment and systems 
TEXT BOOKS: 

1. Mathew N. O. Sadiku, ‘Principles of Electromagnetics’, 6th Edition, Oxford University 

Press Inc. Asian edition, 2015. 

2. William H. Hayt and John A. Buck, ‘Engineering Electromagnetics’, McGraw Hill Special 

Indian edition, 2014. 

3. Kraus and Fleish, ‘Electromagnetics with Applications’, McGraw Hill International 

Editions, Fifth Edition, 2010 

 

REFERENCES 
1. V.V.Sarwate, ‘Electromagnetic fields and waves’, First Edition, Newage Publishers, 

1993. 

2. J.P.Tewari, ‘Engineering Electromagnetics - Theory, Problems and Applications’, Second 
Edition, Khanna Publishers. 

3. Joseph. A.Edminister, ‘Schaum’s Outline of Electromagnetics, Third Edition (Schaum’s 

Outline Series), McGraw Hill, 2010. 

4.  S.P.Ghosh, Lipika Datta, ‘Electromagnetic Field Theory’, First Edition, McGraw Hill 

Education(India) Private Limited, 2012. 

5.  K A Gangadhar, ‘Electromagnetic Field Theory’, Khanna Publishers; Eighth Reprint : 

2015 

. 
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20153C34 ELECTRICAL MACHINES – I L T P C 

  2 2 0 3 

 

 
OBJECTIVES: 
To impart knowledge on the following Topics 

Magnetic-circuit analysis and introduce magnetic materials 

 Constructional details, the principle of operation, prediction of performance, the 

methods of testing the transformers and three phase transformer connections. 

 Working principles of electrical machines using the concepts of electromechanical energy 
conversion principles and derive expressions for generated voltage and torque developed in all 
Electrical Machines. 

 Working principles of DC machines as Generator types, determination of their no- 

load/load characteristics, starting and methods of speed control of motors. 

 Various losses taking place in D.C. Motor and to study the different testing methods to arrive at 
their performance. 

 
UNIT I MAGNETIC CIRCUITS AND MAGNETIC MATERIALS 6+6 
Magnetic circuits –Laws governing magnetic circuits - Flux linkage, Inductance and energy – 
Statically and Dynamically induced EMF - Torque – Properties of magnetic materials, 
Hysteresis and Eddy Current losses - AC excitation, introduction to permanent magnets- 
Transformer as a magnetically coupled circuit. 

 

UNIT II TRANSFORMERS 6+6 
Construction – principle of operation – equivalent circuit parameters – phasor diagrams, losses – 
testing – efficiency and voltage regulation-all day efficiency-Sumpner’s test, per unit representation – 
inrush current - three phase transformers-connections – Scott Connection 
– Phasing of transformer– parallel operation of three phase transformers-auto transformer – 

tap changing transformers- tertiary winding. 

 
UNIT III ELECTROMECHANICAL ENERGY CONVERSION AND CONCEPTS IN 

ROTATING MACHINES 6+6 

Energy in magnetic system – Field energy and co energy-force and torque equations – singly and 

multiply excited magnetic field systems-mmf of distributed windings – Winding Inductances-, 

magnetic fields in rotating machines – rotating mmf waves – magnetic saturation and leakage 

fluxes. 

 
UNIT IV DC GENERATORS 6+6 
Construction and components of DC Machine – Principle of operation - Lap and wave 
windings-EMF equations– circuit model – armature reaction –methods of excitation- 
commutation - interpoles compensating winding –characteristics of DC generators. 

 
UNIT V DC MOTORS 6+6 
Principle and operations - types of DC Motors – Speed Torque Characteristics of DC Motors- starting 
and speed control of DC motors –Plugging, dynamic and regenerative braking- testing and 
efficiency – Retardation test- Swinburne’s test and Hopkinson’s test - Permanent Magnet DC 
(PMDC)motors-applications of DC 

Motor 
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OUTCOMES: TOTAL : 60 PERIODS 

 

 Ability to analyze the magnetic-circuits. 

 

 

 Ability to acquire the knowledge in constructional details of transformers. 

 Ability to understand the concepts of electromechanical energy conversion. 

 Ability to acquire the knowledge in working principles of DC Generator. 

 Ability to acquire the knowledge in working principles of DC Motor 

 Ability to acquire the knowledge in various losses taking place in D.C. Machines 

TEXT BOOKS: 
1. Stephen J. Chapman, ‘Electric Machinery Fundamentals’4 

Education Pvt. Ltd, 2010. 

 

edition, McGraw Hill 

2. P.C. Sen‘Principles of Electric Machines and Power Electronics’ John Wiley & Sons; 

3rd Edition 2013. 
3. Nagrath, I.J. and Kothari.D.P., Electric Machines’, McGraw-Hill Education, 2004 

REFERENCES 

1. Theodore Wildi, “Electrical Machines, Drives, and Power Systems”, Pearson 
Education., (5th Edition), 2002. 

2. B.R. Gupta ,’Fundamental of Electric Machines’ New age International Publishers,3
rd 

Edition ,Reprint 2015. 

3. S.K. Bhattacharya, ‘Electrical Machines’ McGraw - Hill Education, New Delhi, 3
rd 

Edition,2009. 

4. Vincent Del Toro, ‘Basic Electric Machines’ Pearson India Education, 2016. 

5. Surinder Pal Bali, ‘Electrical Technology Machines & Measurements, Vol.II, Pearson, 

2013. 
6. Fitzgerald. A.E., Charles Kingsely Jr, Stephen D.Umans, ‘Electric Machinery’, Sixth edition, 

McGraw Hill Books Company, 2003. 
 

 

20153C35 ELECTRON DEVICES AND CIRCUITS L T P C 
3 0 0 3 

OBJECTIVES: 

 
The student should be made to: 

 Understand the structure of basic electronic devices. 

  Be exposed to active and passive circuit elements. 

 Familiarize the operation and applications of transistor like BJT and FET. 
  Explore the characteristics of amplifier gain and frequency response. 

 Learn the required functionality of positive and negative feedback systems. 

UNIT I PN JUNCTION DEVICES 9 
PN junction diode –structure, operation and V-I characteristics, diffusion and transition capacitance - 
Rectifiers – Half Wave and Full Wave Rectifier,– Display devices- LED, Laser diodes, Zener 
diodecharacteristics- Zener Reverse characteristics – Zener as regulator 

UNIT II TRANSISTORS AND THYRISTORS 9 
BJT, JFET, MOSFET- structure, operation, characteristics and Biasing UJT, Thyristors and IGBT - Structure 
and characteristics. 
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UNIT III AMPLIFIERS 9 
BJT small signal model – Analysis of CE, CB, CC amplifiers- Gain and frequency response –MOSFET small 
signal model– Analysis of CS and Source follower – Gain and frequency response- High frequency 
analysis. 

UNIT IV MULTISTAGE AMPLIFIERS AND DIFFERENTIAL AMPLIFIER 9 
BIMOS cascade amplifier, Differential amplifier – Common mode and Difference mode analysis – FET input 
stages – Single tuned amplifiers – Gain and frequency response – Neutralization methods, power amplifiers –
Types (Qualitative analysis). 

UNIT V FEEDBACK AMPLIFIERS AND OSCILLATORS 9 

Advantages of negative feedback – voltage / current, series , Shunt feedback –positive feedback – Condition 

for oscillations, phase shift – Wien bridge, Hartley, Colpitts and Crystal oscillators. 

 

 

OUTCOMES: TOTAL : 45 PERIODS 

Upon Completion of the course, the students will be ability to: 

Explain the structure and working operation of basic electronic devices. 

Able to identify and differentiate both active and passive elements 

Analyze the characteristics of different electronic devices such as diodes and 

transistors 

Choose and adapt the required components to construct an amplifier circuit. 

Employ the acquired knowledge in design and analysis of oscillators 

TEXT BOOKS: 

1. . David A. Bell ,”Electronic devices and circuits”, Oxford University higher education, 5
th

 
edition 2008. 

2. Sedra and smith, “Microelectronic circuits”,7
th

 

 

REFERENCES: 

Ed., Oxford University Press 

 
nd 

1. Balbir Kumar, Shail.B.Jain, “Electronic devices and circuits” PHI learning private limited, 2 
2014. 

2. Thomas L.Floyd, “Electronic devices” Conventional current version, Pearson prentice hall, 10
th

 

Edition, 2020. 

edition 

3. Donald A Neamen, “Electronic Circuit Analysis and Design” Tata McGraw Hill, 3rd Edition, 2003. 
4. Robert L.Boylestad, “Electronic devices and circuit theory”, 2002. 
5. Robert B. Northrop, “Analysis and Application of Analog Electronic Circuits to Biomedical 

Instrumentation”, CRC Press, 2004. 
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20153C36 

OBJECTIVE: 

Providing an overview of Power Plants and detailing the role of Mechanical Engineers in their 
operation and maintenance. 

UNIT I COAL BASED THERMAL POWER PLANTS 9 
Rankine cycle - improvisations, Layout of modern coal power plant, Super Critical Boilers, FBC 
Boilers, Turbines, Condensers, Steam & Heat rate, Subsystems of thermal power plants – Fuel and ash 
handling, Draught system, Feed water treatment. Binary Cycles and Cogeneration systems. 

UNIT II DIESEL, GAS TURBINE AND COMBINED CYCLE POWER PLANTS 9 
Otto, Diesel, Dual & Brayton Cycle - Analysis & Optimisation. Components of Diesel and Gas Turbine 
power plants. Combined Cycle Power Plants. Integrated Gasifier based Combined Cycle systems. 

UNIT III NUCLEAR POWER PLANTS 9 
Basics of Nuclear Engineering, Layout and subsystems of Nuclear Power Plants, Working of Nuclear 
Reactors : Boiling Water Reactor (BWR), Pressurized Water Reactor (PW R), CANada Deuterium- 
Uranium reactor (CANDU), Breeder, Gas Cooled and Liquid Metal Cooled Reactors. Safety measures for 
Nuclear Power plants. 

UNIT IV POWER FROM RENEWABLE ENERGY 9 
Hydro Electric Power Plants – Classification, Typical Layout and associated components including Turbines. 
Principle, Construction and working of Wind, Tidal, Solar Photo Voltaic (SPV), Solar Thermal, Geo 
Thermal, Biogas and Fuel Cell power systems. 

 
UNIT V   ENERGY, ECONOMIC AND ENVIRONMENTAL ISSUES OF POWER PLANTS 
9 
Power tariff types, Load distribution parameters, load curve, Comparison of site selection criteria, relative 
merits & demerits, Capital & Operating Cost of different power plants. Pollution control 
technologies including Waste Disposal Options for Coal and Nuclear Power Plants. 

 

 

OUTCOMES: TOTAL : 45 PERIODS 

Upon the completion of this course the students will be able to 
CO1 Explain the layout, construction and working of the components inside a thermal power plant. 
CO2 Explain the layout, construction and working of the components inside a Diesel, Gas and 

Combined cycle power plants. 
CO3 Explain the layout, construction and working of the components inside nuclear power plants. 
CO4 Explain the layout, construction and working of the components inside Renewable energy 

power plants. 
CO5 Explain the applications of power plants while extend their knowledge to power plant 

economics and environmental hazards and estimate the costs of electrical energy production. 

TEXT BOOK: 
1. Nag. P.K., "Power Plant Engineering", Third Edition, Tata McGraw – Hill Publishing Company 

Ltd., 2008. 

 

 

REFERENCES: 
1. El-Wakil. M.M., "Power Plant Technology", Tata McGraw – Hill Publishing Company Ltd., 

2010. 
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2. Godfrey Boyle, "Renewable energy", Open University, Oxford University Press in association with the 

Open University, 2004. 
3. Thomas C. Elliott, Kao Chen and Robert C. Swanekamp, "Power Plant Engineering", Second 

Edition, Standard Handbook of McGraw – Hill, 1998. 
 

20153L37 ELECTRONICS LABORATORY L T P C 

  0 0 3 2 

OBJECTIVES: 

 To enability the students to understand the behavior of semiconductor device based on 
experimentation. 

LIST OF EXPERIMENTS 

1. Characteristics of Semiconductor diode and Zener diode 

2. Characteristics of a NPN Transistor under common emitter , common collector and 
common base configurations 

3. Characteristics of JFET and draw the equivalent circuit 

4. Characteristics of UJT and generation of saw tooth waveforms 

5. Design and Frequency response characteristics of a Common Emitter amplifier 

6. Characteristics of photo diode & photo transistor, Study of light activated relay circuit 

7. Design and testing of RC phase shift and LC oscillators 

8. Single Phase half-wave and full wave rectifiers with inductive and capacitive filters 

9. Differential amplifiers using FET 

10. Study of CRO for frequency and phase measurements 

11. Realization of passive filters 

 

OUTCOMES: 

 Ability to understand and analyse electronic circuits. 

 

TOTAL: 60 PERIODS 

 

 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

 

1. Semiconductor devices like Diode, Zener Diode, NPN Transistors, JFET, UJT, Photo diode, 

Photo Transistor 
2. Resistors, Capacitors and inductors 

3. Necessary digital IC 8 

4. Function Generators 10 

5. Regulated 3 output Power Supply 5, ± 15V 10 

6. CRO 10 

7. Storage Oscilloscope 1 

8. Bread boards 

9. Atleast one demo module each for the listed equipments. 

10. Component data sheets to be provided 
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20153L38 ELECTRICAL MACHINES LABORATORY-I L T P C 
  0 0 3 2 

OBJECTIVES: 

To expose the students to the operation of D.C. machines and transformers and give 
them experimental skill. 

LIST OF EXPERIMENTS 

1. Open circuit and load characteristics of DC shunt generator- critical resistance and critical speed. 

2. Load characteristics of DC compound generator with differential and cumulative 
 connections.  

3. Load test on DC shunt motor.  

4. Load test on DC compound motor.  

5. Load test on DC series motor.  

6. Swinburne’s test and speed control of DC shunt motor.  

7. Hopkinson’s test on DC motor – generator set.  

8. Load test on single-phase transformer and three phase transformers.  

9. Open circuit and short circuit tests on single phase transformer.  

10. Sumpner’s test on single phase transformers.  

11. Separation of no-load losses in single phase transformer.  

12 Study of starters and 3-phase transformers connections.  

 

OUTCOMES: TOTAL: 60 PERIODS 

 Ability to understand and analyze DC Generator 

 Ability to understand and analyze DC Motor 

 Ability to understand and analyse Transformers. 

 
LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

1. DC Shunt Motor with Loading Arrangement – 3 nos 

2. DC Shunt Motor Coupled with Three phase Alternator – 1 No. 

3. Single Phase Transformer – 4 nos 

4. DC Series Motor with Loading Arrangement – 1 No. 

5. DC compound Motor with Loading Arrangement – 1 No. 

6. Three Phase Induction Motor with Loading Arrangement – 2 nos 

7. Single Phase Induction Motor with Loading Arrangement – 1 No. 

8. DC Shunt Motor Coupled With DC Compound Generator – 2 nos 

9. DC Shunt Motor Coupled With DC Shunt Motor – 1 No. 

10. Tachometer -Digital/Analog – 8 nos 

11. Single Phase Auto Transformer – 2 nos 

12. Three Phase Auto Transformer – 1 No. 

13. Single Phase Resistive Loading Bank – 2 nos 

14. Three Phase Resistive Loading Bank. – 2 nos 

 

 

 

 

Page 35 of 116 598



B.TECH-EEE-R2020-SEM IV 
 

 

 
20149S41C NUMERICAL METHODS L T P C 

  4 0 0 4 

OBJECTIVES : 

To introduce the basic concepts of solving algebraic and transcendental equations. 

To introduce the numerical techniques of interpolation in various intervals in real life 

situations. 

 To acquaint the student with understanding of numerical techniques of differentiation and 
integration which plays an important role in engineering and technology disciplines. 

 To acquaint the knowledge of various techniques and methods of solving ordinary differential 
equations. 

 To understand the knowledge of various techniques and methods of solving various types of partial 
differential equations. 

UNIT I SOLUTION OF EQUATIONS AND EIGENVALUE PROBLEMS 12 
Solution of algebraic and transcendental equations - Fixed point iteration method – Newton Raphson method - 
Solution of linear system of equations - Gauss elimination method – Pivoting - Gauss Jordan method – Iterative 
methods of Gauss Jacobi and Gauss Seidel - Eigenvalues of a matrix by Power method and Jacobi’s method 
for symmetric matrices. 

UNIT II INTERPOLATION AND APPROXIMATION 12 
Interpolation with unequal intervals - Lagrange's interpolation – Newton’s divided difference 
interpolation – Cubic Splines - Difference operators and relations - Interpolation with equal intervals - 
Newton’s forward and backward difference formulae. 

Trapezoidal, Simpson’s 1/3 rule – Romberg’s Method - Two point and three point Gaussian 
quadrature formulae – Evaluation of double integrals by Trapezoidal and Simpson’s 1/3 rules. 

UNIT IV INITIAL VALUE PROBLEMS FOR ORDINARY DIFFERENTIAL EQUATIONS 12 

Single step methods - Taylor’s series method - Euler’s method - Modified Euler’s method - Fourth order 
Runge - Kutta method for solving first order equations - Multi step methods - Milne’s and Adams 

- Bash forth predictor corrector methods for solving first order equations. 

UNIT V BOUNDARY VALUE PROBLEMS IN ORDINARY AND PARTIAL DIFFERENTIAL 
EQUATIONS 12 

Finite difference methods for solving second order two - point linear boundary value problems - Finite 
difference techniques for the solution of two dimensional Laplace’s and Poisson’s equations on 
rectangular domain – One dimensional heat flow equation by explicit and implicit (Crank Nicholson) 
methods – One dimensional wave equation by explicit method. 

TOTAL : 60 PERIODS 

OUTCOMES : 

Upon successful completion of the course, students should be able to: 

Understand the basic concepts and techniques of solving algebraic and transcendental equations. 

Appreciate the numerical techniques of interpolation and error approximations in various intervals 

in real life situations. 

Apply the numerical techniques of differentiation and integration for engineering problems. 
Understand the knowledge of various techniques and methods for solving first and second order 
ordinary differential equations. 

 Solve the partial and ordinary differential equations with initial and boundary conditions by using 
certain techniques with engineering applications. 
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TEXTBOOKS : 

1. Burden, R.L and Faires, J.D, "Numerical Analysis", 9
th
 Edition, Cengage Learning, 2016. 

2. Grewal, B.S., and Grewal, J.S., "Numerical Methods in Engineering and Science", Khanna 
Publishers, 10

th
 Edition, New Delhi, 2015. 

REFERENCES : 
1. Brian Bradie, "A Friendly Introduction to Numerical Analysis", Pearson Education, Asia, New 

Delhi, 2007. 
2. Gerald. C. F. and Wheatley. P. O., "Applied Numerical Analysis", Pearson Education, Asia, 6

th
 

Edition, New Delhi, 2006. 
3. Mathews, J.H. "Numerical Methods for Mathematics, Science and Engineering", 2

nd
 Edition, Prentice 

Hall, 1992. 
4. Sankara Rao. K., "Numerical Methods for Scientists and Engineers", Prentice Hall of India Pvt. 

Ltd, 3
rd

 Edition, New Delhi, 2007. 
5. Sastry, S.S, "Introductory Methods of Numerical Analysis", PHI Learning Pvt. Ltd, 5

th
 Edition, 

2015. 
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20153C42 ELECTRICAL MACHINES – II L T P C 

2 2 0 3 

 

OBJECTIVES: 
To impart knowledge on the following Topics 

 Construction and performance of salient and non – salient type synchronous 
generators. 

 Principle of operation and performance of synchronous motor. 

 Construction, principle of operation and performance of induction machines. 

 Starting and speed control of three-phase induction motors. 

 Construction, principle of operation and performance of single phase induction motors 
and special machines. 

UNIT I SYNCHRONOUS GENERATOR 6+6 

Constructional details – Types of rotors –winding factors- emf equation – Synchronous 

reactance – Armature reaction – Phasor diagrams of non salient pole synchronous generator 

connected to infinite bus--Synchronizing and parallel operation – Synchronizing torque -Change of 

excitation and mechanical input- Voltage regulation – EMF, MMF, ZPF and A.S.A methods – 

steady state power- angle characteristics– Two reaction theory –slip test -short circuit transients - 

Capability Curves 

UNIT II SYNCHRONOUS MOTOR 6+6 
Principle of operation – Torque equation – Operation on infinite bus bars - V and Inverted V curves 
– Power input and power developed equations – Starting methods – Current loci for constant power 
input, constant excitation and constant power developed-Hunting – natural frequency of oscillations 
– damper windings- synchronous condenser. 

 

UNIT III THREE PHASE INDUCTION MOTOR 6+6 

Constructional details – Types of rotors –- Principle of operation – Slip –cogging and 

crawling- Equivalent circuit – Torque-Slip characteristics - Condition for maximum torque – Losses 

and efficiency – Load test - No load and blocked rotor tests - Circle diagram – Separation of 

losses – Double cage induction motors –Induction generators – Synchronous induction motor. 

UNIT IV STARTING AND SPEED CONTROL OF THREE PHASE INDUCTION 

MOTOR 

6+6 

Need for starting – Types of starters – DOL, Rotor resistance, Autotransformer and Star- delta 
starters – Speed control – Voltage control, Frequency control and pole changing – Cascaded 
connection-V/f control – Slip power recovery scheme-Braking of three phase induction motor: 
Plugging, dynamic braking and regenerative braking. 

 
UNIT V SINGLE PHASE INDUCTION MOTORS AND SPECIAL MACHINES 6+6 

Constructional details of single phase induction motor – Double field revolving theory and 

operation – Equivalent circuit – No load and blocked rotor test – Performance analysis – Starting 

methods of single-phase induction motors – Capacitor-start capacitor run Induction motor- 

Shaded  pole  induction  motor  -  Linear  induction  motor  –  Repulsion  motor  - 
Hysteresis motor - AC series motor- Servo motors- Stepper motors - introduction to 
magnetic levitation systems. 

TOTAL : 60 PERIODS 
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OUTCOMES: 

 Ability to understand the construction and working principle of Synchronous 
Generator 

Ability to understand MMF curves and armature windings. 

Ability to acquire knowledge on Synchronous motor. 

Ability to understand the construction and working principle of Three phase Induction 
Motor 

Ability to understand the construction and working principle of Special Machines 

Ability to predetermine the performance characteristics of Synchronous Machines. 
TEXT BOOKS: 

1. A.E. Fitzgerald, Charles Kingsley, Stephen. D. Umans, ‘Electric Machinery’, Mc Graw 

Hill publishing Company Ltd, 2003. 

2. Vincent Del Toro, ‘Basic Electric Machines’ Pearson India Education, 2016. 

3. Stephen J. Chapman, ‘Electric Machinery Fundamentals’4
th
 edition, McGraw Hill 

Education Pvt. Ltd, 2010. 

REFERENCES 
1. D.P. Kothari and I.J. Nagrath, ‘Electric Machines’, McGraw Hill Publishing 

Company Ltd, 2002. 

2. P.S. Bhimbhra, ‘Electrical Machinery’, Khanna Publishers, 2003. 

3. M.N. Bandyopadhyay, Electrical Machines Theory and Practice, PHI Learning PVT LTD., 
New Delhi, 2009. 

4. B.R.Gupta, ’Fundamental of Electric Machines’ New age International Publishers,3
rd

 

Edition ,Reprint 2015. 

5. Murugesh Kumar, ‘Electric Machines’, Vikas Publishing House Pvt. Ltd, 2002. 

6. Alexander S. Langsdorf, ‘Theory of Alternating-Current Machinery’, McGraw Hill 

Publications, 2001. 
 

 

 

 

 

20153C43 TRANSMISSION AND DISTRIBUTION L T P C 
  3 0 0 3 

OBJECTIVES: 

 To study the structure of electric power system and to develop expressions for the 
computation of transmission line parameters. 

 To obtain the equivalent circuits for the transmission lines based on distance and to determine 
voltage regulation and efficiency. 

 To understand the mechanical design of transmission lines and to analyze the voltage 
distribution in insulator strings to improve the efficiency. 
To study the types, construction of cabilitys and methods to improve the efficiency. 
To study about distribution systems, types of substations, methods of grounding, EHVAC, 

HVDC and FACTS. 

UNIT I TRANSMISSION LINE PARAMETERS 9 

Structure of Power System - Parameters of single and three phase transmission lines with single 

and double circuits -Resistance, inductance and capacitance of solid, stranded and bundled 

conductors, Symmetrical and unsymmetrical spacing and transposition - application of self and 

mutual GMD; skin and proximity effects -Typical configurations, conductor types and electrical 

parameters of EHV lines. 
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UNIT II MODELLING AND PERFORMANCE OF TRANSMISSION LINES 9 
Performance of Transmission lines - short line, medium line and long line - equivalent circuits, 
phasor diagram, attenuation constant, phase constant, surge impedance - transmission 
efficiency and voltage regulation, real and reactive power flow in lines - Power Circle diagrams - 
Formation of Corona – Critical Voltages – Effect on Line Performance. 

UNIT III MECHANICAL DESIGN OF LINES 9 
Mechanical design of OH lines – Line Supports –Types of towers – Stress and Sag 
Calculation – Effects of Wind and Ice loading. Insulators: Types, voltage distribution in 
insulator string, improvement of string efficiency, testing of insulators. 

UNIT IV UNDER GROUND CABILITYS 9 
Underground cabilitys - Types of cabilitys – Construction of single core and 3 core Cabilitys - 
Insulation Resistance – Potential Gradient - Capacitance of Single-core and 3 core cabilitys 
- Grading of cabilitys - Power factor and heating of cabilitys– DC cabilitys. 

UNIT V DISTRIBUTION SYSTEMS 9 
Distribution Systems – General Aspects – Kelvin’s Law – AC and DC distributions - 
Techniques of Voltage Control and Power factor improvement – Distribution Loss –Types of 
Substations -Methods of Grounding – Trends in Transmission and Distribution: EHVAC, HVDC 
and FACTS (Qualitative treatment only). 

TOTAL : 45 PERIODS 

OUTCOMES: 

To understand the importance and the functioning of transmission line parameters. 

To understand the concepts of Lines and Insulators. 

To acquire knowledge on the performance of Transmission lines. 

To acquire knowledge on Underground Cabilitys 

To become familiar with the function of different components used in Transmission and 
Distribution levels of power system and modelling of these components. 

TEXT BOOKS: 
1. D.P.Kothari, I.J. Nagarath, ‘Power System Engineering’, Mc Graw-Hill Publishing 

Company limited, New Delhi, Second Edition, 2008. 

2. C.L.Wadhwa, ‘Electrical Power Systems’, New Academic Science Ltd, 2009. 

3. S.N. Singh, ‘Electric Power Generation, Transmission and Distribution’, Prentice Hall of 
India Pvt. Ltd, New Delhi, Second Edition, 2011. 

REFERENCES 

1. B.R.Gupta, ‘Power System Analysis and Design’ S. Chand, New Delhi, Fifth Edition, 
2008. 

2. Luces M.Fualken berry, Walter Coffer, ‘Electrical Power Distribution and 

Transmission’, Pearson Education, 2007. 

3. Arun Ingole, "power transmission and distribution" Pearson Education, 2017 

4. J.Brian, Hardy and Colin R.Bayliss ‘Transmission and Distribution in Electrical 

Engineering’, Newnes; Fourth Edition, 2012. 

5. G.Ramamurthy, “Handbook of Electrical power Distribution,” Universities Press, 

2013. 

6. V.K.Mehta, Rohit Mehta, ‘Principles of power system’, S. Chand & Company Ltd, New 

Delhi, 2013 
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20153C44 MEASUREMENTS AND INSTRUMENTATION L T P C 
  3 0 0 3 

OBJECTIVES: 
To impart knowledge on the following Topics 

Basic functional elements of instrumentation 

Fundamentals of electrical and electronic instruments 

Comparison between various measurement techniques 

Various storage and display devices 

Various transducers and the data acquisition systems 

UNIT I INTRODUCTION 9 

Functional elements of an instrument – Static and dynamic characteristics – Errors in 
measurement – Statistical evaluation of measurement data – Standards and calibration- Principle 
and types of analog and digital voltmeters, ammeters. 

UNIT II ELECTRICAL AND ELECTRONIC INSTRUMENTS 9 
Principle and types of multi meters – Single and three phase watt meters and energy meters – Magnetic 
measurements – Determination of B-H curve and measurements of iron loss – Instrument 
transformers – Instruments for measurement of frequency and phase. 

UNIT III COMPARATIVE METHODS OF MEASUREMENTS 9 
D.C potentiometers, D.C (Wheat stone, Kelvin and Kelvin Double bridge) & A.C bridges 
(Maxwell, Anderson and Schering bridges), transformer ratio bridges, self-balancing bridges. 
Interference & screening – Multiple earth and earth loops - Electrostatic and electromagnetic 
Interference – Grounding techniques. 

UNIT IV STORAGE AND DISPLAY DEVICES 9 
Magnetic disk and tape – Recorders, digital plotters and printers, CRT display, digital CRO, LED, 
LCD & Dot matrix display – Data Loggers. 

UNIT V TRANSDUCERS AND DATA ACQUISITION SYSTEMS 9 
Classification of transducers – Selection of transducers – Resistive, capacitive & inductive 

Transducers – Piezoelectric, Hall effect, optical and digital transducers – Elements of data 
acquisition system – Smart sensors-Thermal Imagers. 

TOTAL : 45 PERIODS 

OUTCOMES: 

To acquire knowledge on Basic functional elements of instrumentation 

To understand the concepts of Fundamentals of electrical and electronic instruments 

Ability to compare between various measurement techniques 

To acquire knowledge on Various storage and display devices 
To understand the concepts Various transducers and the data acquisition systems 

Ability to model and analyze electrical and electronic Instruments and understand the 

operational features of display Devices and Data Acquisition System. 
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TEXT BOOKS: 

1. A.K. Sawhney, ‘A Course in Electrical & Electronic Measurements & Instrumentation’, 

Dhanpat Rai and Co, 2010. 
2. J. B. Gupta, ‘A Course in Electronic and Electrical Measurements’, S. K. Kataria & Sons, Delhi, 

2013. 
3. Doebelin E.O. and Manik D.N., Measurement Systems – Applications and Design, Special 

Indian Edition, McGraw Hill Education Pvt. Ltd., 2007. 

REFERENCES 

1. H.S. Kalsi, ‘Electronic Instrumentation’, McGraw Hill, III Edition 2010. 
2. D.V.S. Murthy, ‘Transducers and Instrumentation’, Prentice Hall of India Pvt Ltd, 2015. 

3. David Bell, ‘ Electronic Instrumentation & Measurements’, Oxford University Press,2013. 

4. Martin Reissland, ‘Electrical Measurements’, New Age International (P) Ltd., Delhi, 2001. 

5. Alan. S. Morris, Principles of Measurements and Instrumentation, 2nd Edition, Prentice Hall of India, 
2003. 

 

 

 

 

 

20153C45 LINEAR INTEGRATED CIRCUITS AND APPLICATIONS L T  P C 

3 0 0 3 

OBJECTIVES: 
To impart knowledge on the following topics 

• Signal analysis using Op-amp based circuits. 

• Applications of Op-amp. 

• Functional blocks and the applications of special ICs like Timers, PLL circuits, regulator 
Circuits. 

• IC fabrication procedure. 

UNIT I IC FABRICATION 9 
IC classification, fundamental of monolithic IC technology, epitaxial growth, masking and 
etching, diffusion of impurities. Realisation of monolithic ICs and packaging. Fabrication of 
diodes, capacitance, resistance, FETs and PV Cell. 

UNIT II CHARACTERISTICS OF OPAMP 9 
Ideal OP-AMP characteristics, DC characteristics, AC characteristics, differential amplifier; 
frequency response of OP-AMP; Basic applications of op-amp – Inverting and Non-inverting 
Amplifiers, summer, differentiator and integrator-V/I & I/V converters. 

UNIT III APPLICATIONS OF OPAMP 9 
Instrumentation amplifier and its applications for transducer Bridge, Log and Antilog 
Amplifiers- Analog multiplier & Divider, first and second order active filters, comparators, 
multivibrators, waveform generators, clippers, clampers, peak detector, S/H circuit,  D/A 
converter (R- 2R ladder and weighted resistor types), A/D converters using opamps. 

UNIT IV SPECIAL ICs 9 
Functional block, characteristics of 555 Timer and its PWM application - IC-566 voltage 
controlled oscillator IC; 565-phase locked loop IC, AD633 Analog multiplier ICs. 

605



B.TECH-EEE-R2020-SEM IV 
 

 

UNIT V APPLICATION ICs 9 

AD623 Instrumentation Amplifier and its application as load cell weight measurement - IC 
voltage regulators –LM78XX, LM79XX; Fixed voltage regulators its application as Linear power 
supply - LM317, 723 Variability voltage regulators, switching regulator- SMPS - ICL 

8038 function generator IC. 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to acquire knowledge in IC fabrication procedure 

 Ability to analyze the characteristics of Op-Amp 

 To understand the importance of Signal analysis using Op-amp based circuits. 

 Functional blocks and the applications of special ICs like Timers, PLL circuits, regulator 

Circuits. 

 To understand and acquire knowledge on the Applications of Op-amp 

 Ability to understand and analyse, linear integrated circuits their Fabrication and 

Application. 
TEXT BOOKS: 

1. David A. Bell, ‘Op-amp & Linear ICs’, Oxford, 2013. 
2. D. Roy Choudhary, Sheil B. Jani, ‘Linear Integrated Circuits’, II edition, New Age, 

2003. 

3. Ramakant A.Gayakward, ‘Op-amps and Linear Integrated Circuits’, IV edition, 

Pearson Education, 2003 / PHI. 2000. 
REFERENCES 

1. Fiore,”Opamps & Linear Integrated Circuits Concepts & applications”, Cengage, 
2010. 

2. Floyd ,Buchla,”Fundamentals of Analog Circuits, Pearson, 2013. 

3. Jacob Millman, Christos C.Halkias, ‘Integrated Electronics - Analog and Digital 

circuits system’, McGraw Hill, 2003. 

4. Robert F.Coughlin, Fredrick F. Driscoll, ‘Op-amp and Linear ICs’, Pearson, 6th 

edition,2012. 
5. Sergio Franco, ‘Design with Operational Amplifiers and Analog Integrated Circuits’, Mc 

Graw Hill, 2016. 

6. Muhammad H. Rashid,’ Microelectronic Circuits Analysis and Design’ Cengage 

Learning, 2011. 

 

20153C46 CONTROL SYSTEMS LT P C 

3 2 0 4 

COURSE OBJECTIVES 

 To understand the use of transfer function models for analysis physical systems and 

introduce the control system components. 

To provide adequate knowledge in the time response of systems and steady state error analysis. 
To accord basic knowledge in obtaining the open loop and closed–loop frequency 

responses of systems. 
 To introduce stability analysis and design of compensators 
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UNIT I SYSTEMS AND REPRESENTATION 9 
Basic elements in control systems: – Open and closed loop systems – Electrical analogy of 

mechanical and thermal systems – Transfer function – AC and DC servomotors – Block diagram reduction 
techniques – Signal flow graphs. 

UNIT II TIME RESPONSE 9 
Time response: – Time domain specifications – Types of test input – I and II order system response – Error 
coefficients – Generalized error series – Steady state error – Root locus construction- Effects of P, PI, PID 
modes of feedback control –Time response analysis. 

UNIT III FREQUENCY RESPONSE 9 
Frequency response: – Bode plot – Polar plot – Determination of closed loop response from open loop 
response - Correlation between frequency domain and time domain specifications 

UNIT IV STABILITY AND COMPENSATOR DESIGN 9 
Characteristics equation – Routh Hurwitz criterion – Nyquist stability criterion- Performance criteria – Effect 
of Lag, lead and lag-lead compensation on frequency response-Design of Lag, lead and lag- lead 
compensator using bode plots. 

UNIT V STATE VARIABLE ANALYSIS 9 

Concept of state variables – State models for linear and time invariant Systems – Solution of state and 
output equation in controllable canonical form – Concepts of controllability and observability. 

TOTAL (L: 45+T:30): 75 PERIODS 
COURSE OUTCOMES 
At the end of the course, the student should have the : 

 
Ability to develop various representations of system based on the knowledge of 

Mathematics, Science and Engineering fundamentals. 

Ability to do time domain and frequency domain analysis of various models of linear system. 

Ability to interpret characteristics of the system to develop mathematical model. 
Ability to design appropriate compensator for the given specifications. 

Ability to come out with solution for complex control problem. 

Ability to understand use of PID controller in closed loop system. 

TEXT BOOKS 
1. Nagarath, I.J. and Gopal, M., “Control Systems Engineering”, New Age International 

Publishers, 2017. 

2. Benjamin C. Kuo, “Automatic Control Systems”, Wiley, 2014. 

REFERENCES 
1. Katsuhiko Ogata, “Modern Control Engineering”, Pearson, 2015. 

2. Richard C.Dorf and Bishop, R.H., “Modern Control Systems”, Pearson Education,2009. 
3. John J.D., Azzo Constantine, H. and Houpis Sttuart, N Sheldon, “Linear Control System 

Analysis and Design with MATLAB”, CRC Taylor& Francis Reprint 2009. 
4. Rames C.Panda and T. Thyagarajan, “An Introduction to Process Modelling 

Identification and Control of Engineers”, Narosa Publishing House, 2017. 
5. M.Gopal, “Control System: Principle and design”, McGraw Hill Education, 2012. 

6. NPTEL Video Lecture Notes on “Control Engineering “by Prof. S. D. Agashe, IIT 

Bombay. 
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20153L47 ELECTRICAL MACHINES LABORATORY - II L T P C 

  0 0 3 2 

OBJECTIVES: 

 To expose the students to the operation of synchronous machines and induction motors 
and give them experimental skill. 

LIST OF EXPERIMENTS 

1. Regulation of three phase alternator by EMF and MMF methods. 

2. Regulation of three phase alternator by ZPF and ASA methods. 

3. Regulation of three phase salient pole alternator by slip test. 

4. Measurements of negative sequence and zero sequence impedance of alternators. 

5. V and Inverted V curves of Three Phase Synchronous Motor. 

6. Load test on three-phase induction motor. 

7. No load and blocked rotor tests on three-phase induction motor (Determination of 
equivalent circuit parameters). 

8. Separation of No-load losses of three-phase induction motor. 

9. Load test on single-phase induction motor. 

10. No load and blocked rotor test on single-phase induction motor. 

11. Study of Induction motor Starters 

TOTAL: 60 PERIODS 

OUTCOMES: 
At the end of the course, the student should have the : 

Ability to understand and analyze EMF and MMF methods 

Ability to analyze the characteristics of V and Inverted V 

curves 
Ability to understand the importance of Synchronous machines 

Ability to understand the importance of Induction Machines 

Ability to acquire knowledge on separation of losses 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

1. Synchronous Induction motor 3HP – 1 No. 

2. DC Shunt Motor Coupled With Three phase Alternator – 4 nos 

3. DC Shunt Motor Coupled With Three phase Slip ring Induction motor – 1 No. 

4. Three Phase Induction Motor with Loading Arrangement – 2 nos 

5. Single Phase Induction Motor with Loading Arrangement – 2 nos 

6. Tachometer -Digital/Analog – 8 nos 

7. Single Phase Auto Transformer – 2 nos 

8. Three Phase Auto Transformer – 3 nos 

9. Single Phase Resistive Loading Bank – 2 nos 

10. Three Phase Resistive Loading Bank – 2 nos 

11. Capacitor Bank – 1 No. 
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20153L48 LINEAR AND DIGITAL INTEGRATED 
CIRCUITS LABORATORY 

L T  P C 

0 0 3 2 

OBJECTIVES: 

 To learn design, testing and characterizing of circuit behavior with digital and analog 

ICs. 

LIST OF EXPERIMENTS 

1. Implementation of Boolean Functions, Adder and Subtractor circuits. 

2. Code converters: Excess-3 to BCD and Binary to Gray code converter and vice-versa 

3. Parity generator and parity checking 

4. Encoders and Decoders 

5. Counters: Design and implementation of 3-bit modulo counters as synchronous and 

Asynchronous types using FF IC’s and specific counter IC. 

6. Shift Registers: Design and implementation of 4-bit shift registers in SISO, SIPO, PISO, PIPO 

modes using suitability IC’s. 

7. Study of multiplexer and de multiplexer 

8. Timer IC application: Study of NE/SE 555 timer in Astability, Monostability operation. 

9. Application of Op-Amp: inverting and non-inverting amplifier, Adder, comparator, 

Integrator and Differentiator. 

10. Voltage to frequency characteristics of NE/ SE 566 IC. 

11. Variability Voltage Regulator using IC LM320. 

TOTAL: 60 PERIODS 

OUTCOMES: 

At the end of the course, the student should have the : 

Ability to understand and implement Boolean Functions. 

Ability to understand the importance of code conversion 

Ability to Design and implement 4-bit shift registers 

Ability to acquire knowledge on Application of Op-Amp 

Ability to Design and implement counters using specific counter IC. 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: (3 per Batch) 

 

S.No Name of the equipments / Components Quantity Required Remarks 

1 Dual ,(0-30V) variability Power Supply 10 - 

2 CRO 9 30MHz 

3 Digital Multimeter 10 Digital 

4 Function Generator 8 1 MHz 

5 IC Tester (Analog) 2  

6 Bread board 10  
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7 Computer (PSPICE installed) 1  

Consumabilitys (sufficient quantity) 

1 IC 741/ IC NE555/566/565 

2 Digital IC types 

3 LED 

4 LM317 

5 LM723 

6 ICSG3524 / SG3525 

7 Transistor – 2N3391 

8 Diodes, IN4001,BY126 

9 Zener diodes 

10 Potentiometer 

11 Step-down transformer 230V/12-0-12V 

12 Capacitor 

13 Resistors 1/4 Watt Assorted 

14 Single Strand Wire 
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20153C51 

OBJECTIVES: 
  To model the power system under steady state operating condition 

 To understand and apply iterative techniques for power flow analysis 

 To model and carry out short circuit studies on power system 
  To model and analyze stability problems in power system 

UNIT I POWER SYSTEM 9 
Need for system planning and operational studies - Power scenario in India - Power system 
components – Representation - Single line diagram - per unit quantities - p.u. impedance diagram 
- p.u. reactance diagram - Network graph, Bus incidence matrix, Primitive parameters, Bus 
admittance matrix from primitive parameters - Representation of off- nominal transformer - 
Formation of bus admittance matrix of large power network. 

UNIT II POWER FLOW ANALYSIS 9 
Bus classification - Formulation of Power Flow problem in polar coordinates - Power flow 
solution using Gauss Seidel method - Handling of Voltage controlled buses - Power Flow 
Solution by Newton Raphson method. 

UNIT III SYMMETRICAL FAULT ANALYSIS 9 

Assumptions in short circuit analysis - Symmetrical short circuit analysis using Thevenin’s 

theorem - Bus Impedance matrix building algorithm (without mutual coupling) - Symmetrical fault 

analysis through bus impedance matrix - Post fault bus voltages - Fault level - Current limiting 

reactors. 

UNIT IV UNSYMMETRICAL FAULT ANALYSIS 9 

Symmetrical components - Sequence impedances - Sequence networks - Analysis of 
unsymmetrical faults at generator terminals: LG, LL and LLG - unsymmetrical fault occurring at any 
point in a power system - computation of post fault currents in symmetrical component and 
phasor domains. 

UNIT V STABILITY ANALYSIS 9 
Classification of power system stability – Rotor angle stability - Swing equation - Swing curve - 
Power-Angle equation - Equal area criterion - Critical clearing angle and time - Classical step- 
by-step solution of the swing equation – modified Euler method. 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to model the power system under steady state operating condition 

 Ability to understand and apply iterative techniques for power flow analysis 

 Ability to model and carry out short circuit studies on power system 

 Ability to model and analyze stability problems in power system 

 Ability to acquire knowledge on Fault analysis. 

 Ability to model and understand various power system components and carry out power 

flow, short circuit and stability studies. 
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TEXT BOOKS: 

1. John J. Grainger, William D. Stevenson, Jr, ‘Power System Analysis’, Mc Graw Hill 

Education (India) Private Limited, New Delhi, 2015. 

2. Kothari D.P. and Nagrath I.J., ‘Power System Engineering’, Tata McGraw-Hill 

Education, Second Edition, 2008. 

3. Hadi Saadat, ‘Power System Analysis’, Tata McGraw Hill Education Pvt. Ltd., New 

Delhi, 21st reprint, 2010. 

 
REFERENCES 

1.  Pai M A, ‘Computer Techniques in Power System Analysis’, Tata Mc Graw-Hill 
Publishing Company Ltd., New Delhi, Second Edition, 2007. 

2. J. Duncan Glover, Mulukutla S.Sarma, Thomas J. Overbye, ‘Power System Analysis 

& Design’, Cengage Learning, Fifth Edition, 2012. 

3. Gupta B.R., ‘Power System - Analysis and Design’, S. Chand Publishing, 2001. 

4. Kundur P., ‘Power System Stability and Control’, Tata McGraw Hill Education Pvt. 

Ltd., New Delhi, 10th reprint, 2010. 
 

 

 

 

 

 

20153C52 MICROPROCESSORS AND MICROCONTROLLERS L T P C 
  3 0 0 3 

 

OBJECTIVES: 

To impart knowledge on the following Topics 

 Architecture of µP8085 & µC 8051 

 Addressing modes & instruction set of 8085 & 8051. 

 Need & use of Interrupt structure 8085 & 8051. 

  Simple applications development with programming 8085 & 8051 

UNIT I 8085 PROCESSOR 9 

Hardware Architecture, pinouts – Functional Building Blocks of Processor – Memory 
organization – I/O ports and data transfer concepts– Timing Diagram – Interrupts. 

UNIT II PROGRAMMING OF 8085 PROCESSOR 
9 

Instruction -format and addressing modes – Assembly language format – Data transfer, data 
manipulation& control instructions – Programming: Loop structure with counting & Indexing – Look 
up tability - Subroutine instructions - stack. 

UNIT III 8051 MICRO CONTROLLER 9 
Hardware Architecture, pinouts – Functional Building Blocks of Processor – Memory 
organization – I/O ports and data transfer concepts– Timing Diagram – Interrupts- Data Transfer, 
Manipulation, Control Algorithms& I/O instructions, Comparison to Programming concepts with 
8085. 
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UNIT IV PERIPHERAL INTERFACING 9 
Study on need, Architecture, configuration and interfacing, with ICs: 8255, 8259, 8254, 
8279, - A/D and D/A converters &Interfacing with 8085& 8051. 

UNIT V MICRO CONTROLLER PROGRAMMING & APPLICATIONS 9 

Simple programming exercises- key board and display interface –Control of servo motor- stepper 

motor control- Application to automation systems. 

TOTAL : 45 PERIODS 
OUTCOMES: 

 Ability to acquire knowledge in Addressing modes & instruction set of 8085 & 8051. 

 Ability to need & use of Interrupt structure 8085 & 8051. 

  Ability to understand the importance of Interfacing 
 Ability to explain the architecture of Microprocessor and Microcontroller. 

 Ability to write the assembly language programme. 
  Ability to develop the Microprocessor and Microcontroller based applications. 

TEXT BOOKS: 

1. Sunil Mathur &Jeebananda Panda, “Microprocessor and Microcontrollers”, PHI 

Learning Pvt. Ltd, 2016. 

2. R.S. Gaonkar, ‘Microprocessor Architecture Programming and Application’, with 

8085, Wiley Eastern Ltd., New Delhi, 2013. 

3. Muhammad Ali Mazidi & Janice Gilli Mazidi, R.D.Kinely ‘The 8051 Micro Controller 

and Embedded Systems’, PHI Pearson Education, 5th Indian reprint, 2003. 

REFERENCES 

1. Krishna Kant, “Microprocessor and Microcontrollers”, Eastern Company Edition, 
Prentice Hall of India, New Delhi, 2007. 

2. B.RAM,” Computer Fundamentals Architecture and Organization” New age 

International Private Limited, Fifth edition, 2017. 

3. Soumitra Kumar Mandal, Microprocessor & Microcontroller Architecture, 
Programming & Interfacing using 8085,8086,8051,McGraw Hill Edu,2013. 

4. Ajay V.Deshmukh, ‘Microcontroller Theory &Applications’, McGraw Hill Edu,2016 

5. Douglas V.Hall, ‘Microprocessor and Interfacing’, McGraw Hill Edu,2016. 
 

 

 

 

 

20153C53 POWER ELECTRONICS L T P C 
  3 0 0 3 

OBJECTIVES: 
To impart knowledge on the following Topics 

  Different types of power semiconductor devices and their switching 

  Operation, characteristics and performance parameters of controlled rectifiers 

 Operation, switching techniques and basics topologies of DC-DC switching 

regulators. 

  Different modulation techniques of pulse width modulated inverters and to 

understand harmonic reduction methods. 

  Operation of AC voltage controller and various configurations. 
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UNIT I POWER SEMI-CONDUCTOR DEVICES 9 
Study of switching devices, SCR, TRIAC, GTO, BJT, MOSFET, IGBT and IGCT- Static 

characteristics: SCR, MOSFET and IGBT - Triggering and commutation circuit for SCR- 
Introduction to Driver and snubber circuits. 

UNIT II PHASE-CONTROLLED CONVERTERS 9 
2-pulse, 3-pulse and 6-pulseconverters– performance parameters –Effect of source inductance–
– Firing Schemes for converter–Dual converters, Applications-light dimmer, Excitation system, 
Solar PV systems. 

UNIT III DC TO DC CONVERTERS 9 

Step-down and step-up chopper-control strategy– Introduction to types of choppers-A, B, C, D and 
E -Switched mode regulators- Buck, Boost, Buck- Boost regulator, Introduction to Resonant 
Converters, Applications-Battery operated vehicles. 

UNIT IV INVERTERS 0 0 
9
 

Single phase and three phase voltage source inverters (both120 mode and 180 mode)– 
Voltage& harmonic control--PWM techniques: Multiple PWM, Sinusoidal PWM, modified 
sinusoidal PWM – Introduction to space vector modulation –Current source inverter, 
Applications-Induction heating, UPS. 

UNIT V AC TO AC CONVERTERS 9 

Single   phase and Three phase AC voltage controllers–Control strategy- Power Factor Control 

– Multistage sequence control -single phase and three phase cyclo converters – 

Introduction to Matrix converters, Applications –welding . 

TOTAL : 45 PERIODS 
OUTCOMES: 

 Ability to analyse AC-AC and DC-DC and DC-AC converters. 

 Ability to choose the converters for real time applications. 

TEXT BOOKS: 

1. M.H. Rashid, ‘Power Electronics: Circuits, Devices and Applications’, Pearson 
Education, Third Edition, New Delhi, 2004. 

2. P.S.Bimbra “Power Electronics” Khanna Publishers, third Edition, 2003. 

3. Ashfaq Ahmed ‘Power Electronics for Technology’, Pearson Education, Indian 

reprint, 2003. 

REFERENCES 
1. Joseph Vithayathil,’ Power Electronics, Principles and Applications’, McGraw Hill 

Series, 6
th 

Reprint, 2013. 

2. Philip T. Krein, “Elements of Power Electronics” Oxford University Press, 2004 

Edition. 

3. L. Umanand, “Power Electronics Essentials and Applications”, Wiley, 2010. 

4. Ned Mohan Tore. M. Undel and, William. P. Robbins, ‘Power Electronics: 

Converters, Applications and Design’, John Wiley and sons, third edition, 2003. 

5. S.Rama Reddy, ‘Fundamentals of Power Electronics’, Narosa Publications, 2014. 

6. M.D. Singh and K.B. Khanchandani, “Power Electronics,” Mc Graw Hill India, 2013. 

7. JP Agarwal,” Power Electronic Systems: Theory and Design” 1e, Pearson Education, 

2002. 
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20153C55 DIGITAL SIGNAL PROCESSING L T P C 
  2 2 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

 Signals and systems & their mathematical representation. 

 Discrete time systems. 

 Transformation techniques & their computation. Filters and 

 their design for digital implementation. Programmability digital 

 signal processor & quantization effects. 

UNIT I INTRODUCTION 6+6 

Classification of systems: Continuous, discrete, linear, causal, stability, dynamic, recursive, time 

variance; classification of signals: continuous and discrete, energy and power; mathematical 

representation of signals; spectral density; sampling techniques, quantization, quantization error, 

Nyquist rate, aliasing effect. 

 

UNIT II DISCRETE TIME SYSTEM ANALYSIS 6+6 

Z-transform and its properties, inverse z-transforms; difference equation – Solution by z- 

transform, application to discrete systems - Stability analysis, frequency response – 

Convolution – Discrete Time Fourier transform , magnitude and phase representation. 

UNIT III DISCRETE FOURIER TRANSFORM & COMPUTATION 6+6 

Discrete Fourier Transform-  properties, magnitude and phase representation - 

Computation of DFT using FFT algorithm – DIT &DIF using radix 2 FFT – Butterfly 

structure. 

UNIT IV DESIGN OF DIGITAL FILTERS 6+6 

FIR & IIR filter realization – Parallel & cascade forms. FIR design: Windowing Techniques – Need 

and choice of windows – Linear phase characteristics. Analog filter design – Butterworth 

and Chebyshev approximations; IIR Filters, digital design using impulse invariant and bilinear 

transformation Warping, pre warping. 

UNIT V DIGITAL SIGNAL PROCESSORS 6+6 

Introduction – Architecture – Features – Addressing Formats – Functional  modes - 
Introduction   to   Commercial  DS   Processors. 

TOTAL : 60 PERIODS 

OUTCOMES: 

1. Ability to understand the importance of Fourier transform, digital filters and DS 
Processors. 

2. Ability to acquire knowledge on Signals and systems & their mathematical 

representation. 

3. Ability to understand and analyze the discrete time systems. 

4. Ability to analyze the transformation techniques & their computation. 

5. Ability to understand the types of filters and their design for digital implementation. 

6. Ability to acquire knowledge on programmability digital signal processor & quantization 
effects. 

TEXT BOOKS: 

1. J.G. Proakis and D.G. Manolakis, ‘Digital Signal Processing Principles, Algorithms 

and Applications’, Pearson Education, New Delhi, PHI. 2003. 
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2. S.K. Mitra, ‘Digital Signal Processing – A Computer Based Approach’, McGraw Hill 

Edu, 2013. 

3. Lonnie C.Ludeman ,”Fundamentals of Digital Signal Processing”,Wiley,2013 

REFERENCES 

1. Poorna Chandra S, Sasikala. B ,Digital Signal Processing, Vijay Nicole/TMH,2013. 

2. Robert Schilling & Sandra L.Harris, Introduction to Digital Signal Processing using 

Matlab”, Cengage Learning,2014. 

3. B.P.Lathi, ‘Principles of Signal Processing and Linear Systems’, Oxford University Press, 
2010 3. Taan S. ElAli, ‘Discrete Systems and Digital Signal Processing with Mat Lab’, 
CRC Press, 2009. 

4. SenM.kuo, woonseng…s.gan, “Digital Signal Processors, Architecture, 
Implementations & Applications, Pearson,2013 

5. DimitrisG.Manolakis, Vinay K. Ingle, applied Digital Signal 

Processing,Cambridge,2012 

 

 

 

 

 

20153C56 OBJECT ORIENTED PROGRAMMING L T P C 

3 0 0 3 
OBJECTIVES: 

To understand Object Oriented Programming concepts and basic characteristics of Java 

 To know the principles of packages, inheritance and interfaces 

 To define exceptions and use I/O streams 

 To develop a java application with threads and generics classes 

 To design and build simple Graphical User Interfaces 

UNIT I INTRODUCTION TO OOP AND JAVA FUNDAMENTALS 10 

Object Oriented Programming - Abstraction – objects and classes - Encapsulation- Inheritance - 
Polymorphism- OOP in Java – Characteristics of Java – The Java Environment - Java Source File 
-Structure – Compilation. Fundamental Programming Structures in Java – Defining classes in Java 
– constructors, methods -access specifiers - static members -Comments, Data Types, Variables, Operators, 
Control Flow, Arrays , Packages - JavaDoc comments. 

UNIT II INHERITANCE AND INTERFACES 9 
Inheritance – Super classes- sub classes –Protected members – constructors in sub classes- the Object class 
– abstract classes and methods- final methods and classes – Interfaces – defining an interface, implementing 

interface, differences between classes and interfaces and extending interfaces - Object cloning -inner 

classes, Array Lists - Strings 

UNIT III EXCEPTION HANDLING AND I/O 9 
Exceptions - exception hierarchy - throwing and catching exceptions – built-in exceptions, creating own 
exceptions, Stack Trace Elements. Input / Output Basics – Streams – Byte streams and Character 
streams – Reading and Writing Console – Reading and Writing Files 

UNIT IV MULTITHREADING AND GENERIC PROGRAMMING 8 
Differences  between  multi-threading  and  multitasking,  thread  life  cycle,  creating  threads, 

synchronizing threads, Inter-thread communication, daemon threads, thread groups. Generic 

Programming – Generic classes – generic methods – Bounded Types – Restrictions and Limitations. 
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UNIT V EVENT DRIVEN PROGRAMMING 9 
Graphics programming - Frame – Components - working with 2D shapes - Using color, fonts, and images - 
Basics of event handling - event handlers - adapter classes - actions - mouse events - AWT event 
hierarchy - Introduction to Swing – layout  management - Swing Components – Text Fields , Text Areas – 
Buttons- Check Boxes – Radio Buttons – Lists- choices- Scrollbars – Windows 

–Menus – Dialog Boxes. 
TOTAL: 45 PERIODS 

COURSE OUTCOMES: 

Upon completion of the course, students will be able to: 

 Develop Java programs using OOP principles 

 Develop Java programs with the concepts inheritance and interfaces 

 Build Java applications using exceptions and I/O streams 

 Develop Java applications with threads and generics classes 

 Develop interactive Java programs using swings 
TEXT BOOKS 

th
 

1. Herbert Schildt, “Java The complete reference”, 8 Edition, McGraw Hill Education, 2011. 

2. Cay S. Horstmann, Gary cornell, “Core Java Volume –I Fundamentals”, 9
th 

Edition, Prentice 
Hall, 2013. 

REFERENCES 
1. Paul Deitel, Harvey Deitel, “Java SE 8 for programmers”, 3 

2. Steven Holzner, “Java 2 Black book”, Dreamtech press, 2011. 

Edition, Pearson, 2015. 

3. Timothy Budd, “Understanding Object-oriented programming with Java”, Updated Edition, Pearson 

Education, 2000. 
 

 

 

 

 

20153L57 CONTROL AND INSTRUMENTATION LABORATORY L T P C 

  0 0 3 2 

OBJECTIVES: 

To provide knowledge on analysis and design of control system along with basics of 
instrumentation. 

LIST OF EXPERIMENTS 

CONTROLSYSTEMS: 

1. P, PI and PID controllers 

2. Stability Analysis 

3. Modeling of Systems – Machines, Sensors and Transducers 

4. Design of Lag, Lead and Lag-Lead Compensators 

5. Position Control Systems 

6. Synchro-Transmitter- Receiver and Characteristics 

7. Simulation of Control Systems by Mathematical development tools. 
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INSTRUMENTATION: 

8. Bridge Networks –AC and DC Bridges 

9. Dynamics of Sensors/Transducers 

(a) Temperature (b) pressure (c) Displacement (d) Optical (e) Strain ( f) Flow 

10 Power and Energy Measurement 

11 Signal Conditioning 

(a) Instrumentation Amplifier 

(b) Analog – Digital and Digital –Analog converters (ADC and DACs) 

12 Process Simulation 

TOTAL: 60 PERIODS 

OUTCOMES: 

 Ability to understand control theory and apply them to electrical engineering problems. 

 Ability to analyze the various types of converters. 

 Ability to design compensators 

 Ability to understand the basic concepts of bridge networks. 

 Ability to the basics of signal conditioning circuits. 

 Ability to study the simulation packages. 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

CONTROLSYSTEMS: 

1. PID controller simulation and learner kit – 1 No. 
2. Digital storage Oscilloscope for capturing transience- 1 No 

2 Personal Computer with control system 

simulation packages - 10 Nos 

3. DC motor –Generator test set-up for evaluation of motor parameters 

4. CRO 30MHz – 1 No. 
5. 2MHz Function Generator – 1No. 
6. Position Control Systems Kit (with manual) – 1 No., Tacho Generator Coupling set 

7. AC Synchro transmitter& receiver – 1No. 
8. Sufficient number of Digital multi meters, speed and torque sensors 

 

INSTRUMENTATION: 

9. R, L, C Bridge kit (with manual) 

10. a) Electric heater – 1No. 
Thermometer – 1No.Thermistor (silicon type) RTD nickel type – 1No. 

 
b) 30 psi Pressure chamber (complete set) – 1No. Current generator (0 – 20mA) Air foot 

pump – 1 No. (with necessary connecting tubes) 
 

c) LVDT20mm core length movability type – 1No. CRO 30MHz – 1No. d) 

 

Optical sensor – 1 No. Light source 

 

e) Strain Gauge Kit with Handy lever beam – 1No. 
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100gm weights – 10 nos 

f) Flow measurement Trainer kit – 1 No. 

(1/2 HP Motor, Water tank, Digital Milliammeter, complete set) 

11. Single phase Auto transformer – 1No. Watt-hour meter (energy meter) – 1No. Ammeter 
Voltmeter Rheostat Stop watch 

Connecting wires (3/20) 

12. IC Transistor kit – 1No. 
13. Instrumentation Amplifier kit-1 No 
14. Analog – Digital and Digital –Analog converters (ADC and DACs)- 1 No 

 

 

 

 

20153L58 OBJECT ORIENTED PROGRAMMING LT P C 
 LABORATORY 0 0 3 2 

 

 

COURSE OBJECTIVES 

  To build software development skills using java programming for real-world applications. 

  To understand and apply the concepts of classes, packages, interfaces, arraylist, exception handling 

and file processing. 

  To develop applications using generic programming and event handling. 
List of experiments 

1. Develop a Java application to generate Electricity bill. Create a class with the following 

members: Consumer no., consumer name, previous month reading, current month reading, type of EB 

connection(i.e domestic or commercial). Compute the bill amount using the following tariff. If the type of 

the EB connection is domestic, calculate the amount to be paid as follows: 

First 100 units  - Rs. 1 per unit 
101-200 units - Rs. 2.50 per unit 
201 -500 units - Rs. 4 per unit 
> 501 units - Rs. 6 per unit 

If the type of the EB connection is commercial, calculate the amount to be paid as follows: 
First 100 units - Rs. 2 per unit 
101-200 units - Rs. 4.50 per unit 

201 -500 units - Rs. 6 per unit 
> 501 units - Rs. 7 per unit 

2. Develop a java application to implement currency converter (Dollar to INR, EURO to INR, Yen to 

INR and vice versa), distance converter (meter to KM, miles to KM and vice versa) , time 

converter (hours to minutes, seconds and vice versa) using packages. 
3. Develop a java application with Employee class with Emp_name, Emp_id, Address, Mail_id, 

Mobile_no as members. Inherit the classes, Programmer, Assistant Professor, Associate 
Professor and Professor from employee class. Add Basic Pay (BP) as the member of all the 

inherited classes with 97% of BP as DA, 10 % of BP as HRA, 12% of BP as PF, 0.1% of BP for staff club 

fund. Generate pay slips for the employees with their gross and net salary. 
4. Design a Java interface for ADT Stack. Implement this interface using array. Provide necessary exception 

handling in both the implementations. 
5. Write a program to perform string operations using ArrayList. Write functions for the following 

a. Append - add at end 

b. Insert – add at particular index c. 

Search 

d. List all string starts with given letter 
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6. Write a Java Program to create an abstract class named Shape that contains two integers and an empty 

method named print Area(). Provide three classes named Rectangle, Triangle and Circle such that 

each one of the classes extends the class Shape. Each one of the classes contains only the method print 

Area () that prints the area of the given shape. 

7. Write a Java program to implement user defined exception handling. 

8. Write a Java program that reads a file name from the user, displays information about whether the file 

exists, whether the file is readable, or writable, the type of file and the length of the file in bytes. 

9.  Write a java program that implements a multi-threaded application that has three threads. First thread 

generates a random integer every 1 second and if the value is even, second thread computes the 

square of the number and prints. If the value is odd, the third thread will print the value of cube of the 

number. 

10. Write a java program to find the maximum value from the given type of elements using a generic function. 

11. Design a calculator using event-driven programming paradigm of Java with the following options. 

 

a) Decimal manipulations b) 

Scientific manipulations 

12. Develop a mini project for any application using Java concepts. 

 

COURSE OUTCOMES TOTAL : 60 PERIODS 

 

Upon completion of the course, the students will be able to  Develop and implement Java 

programs for simple applications that make use of classes, packages and interfaces. 

 Develop and implement Java programs with arraylist, exception handling and multithreading . 

 Design applications using file processing, generic programming and event handling. 
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20153L59 PROFESSIONAL COMMUNICATION L T P C 

0 0 2 1 

 
OBJECTIVES: The course aims to: 

 Enhance the Employability and Career Skills of students 

 Orient the students towards grooming as a professional 

 Make them Employability Graduates 
 Develop their confidence and help them attend interviews successfully. 

UNIT I 

Introduction to Soft Skills-- Hard skills & soft skills - employability and career Skills—Grooming as a 
professional with values—Time Management—General awareness of Current Affairs 

UNIT II 
Self-Introduction-organizing the material - Introducing oneself to the audience – introducing the topic – 

answering questions – individual presentation practice–– presenting the visuals effectively – 

5 minute presentations 

UNIT III 
Introduction to Group Discussion— Participating in group discussions – understanding group 
dynamics - brainstorming the topic -– questioning and clarifying –GD strategies- activities to improve 
GD skills 

UNIT IV 
Interview etiquette – dress code – body language – attending job interviews– telephone/skype interview 
-one to one interview &panel interview – FAQs related to job interviews 

 

UNIT V 
Recognizing differences between groups and teams- managing time-managing stress- networking 
professionally- respecting social protocols-understanding career management-developing a long- term 

career plan-making career changes. 

 

TOTAL : 30 PERIODS 

OUTCOMES: At the end of the course Learners will be ability to: 

 

• Make effective presentations 

• Participate confidently in Group Discussions. 

• Attend job interviews and be successful in them. 
• Develop adequate Soft Skills required for the workplace 

 

 

Recommended Software 

1. Globearena 

2. Win English 
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REFERENCES: 
1. Butterfield, Jeff Soft Skills for Everyone. Cengage Learning: New Delhi, 2015 
2. Interact English Lab Manual for Undergraduate Students,. OrientBalckSwan: Hyderabad, 

2016. 
3. E. Suresh Kumar et al. Communication for Professional Success. Orient Blackswan: 

Hyderabad, 2015 
4. Raman, Meenakshi and Sangeeta Sharma. Professional Communication. Oxford University 

Press: Oxford, 2014 

5. S. Hariharanetal. Soft Skills. MJP Publishers: Chennai, 2010. 
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20153C61 

SOLID STATE DRIVES L T P C 
3 0 0 3 

 
 

OBJECTIVES: 

To impart knowledge on the following Topics 

 Steady state operation and transient dynamics of a motor load system. 

 Analyze the operation of the converter/chopper fed dc drive, both qualitatively and quantitatively. 

 Operation and performance of AC motor drives. 

 Analyze and design the current and speed controllers for a closed loop solid state DC motor drive. 

UNIT I DRIVE CHARACTERISTICS 9 
Electric drive – Equations governing motor load dynamics – steady state stability – multi quadrant 

Dynamics: acceleration, deceleration, starting & stopping – typical load torque characteristics – Selection 
of motor. 

UNIT II CONVERTER / CHOPPER FED DC MOTOR DRIVE 9 

Steady state analysis of the single and three phase converter fed separately excited DC motor drive– continuous 
conduction – Time ratio and current limit control – 4 quadrant operation of converter / chopper fed drive- 
Applications. 

UNIT III INDUCTION MOTOR DRIVES 9 
Stator voltage control–V/f control– Rotor Resistance control-qualitative treatment of slip power 
recovery drives-closed loop control–– vector control- Applications. 

UNIT IV SYNCHRONOUS MOTOR DRIVES 9 

V/f control and self-control of synchronous motor: Margin angle control and power factor control- Three 

phase voltage/current source fed synchronous motor- Applications. 

UNIT V DESIGN OF CONTROLLERS FOR DRIVES 9 
Transfer function for DC motor / load and converter – closed loop control with Current and speed 
feedback–armature voltage control and field weakening mode – Design of controllers; current controller 
and speed controller- converter selection and characteristics. 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to understand and suggest a converter for solid state drive. 

 Ability to select suitability drive for the given application. 

 Ability to study about the steady state operation and transient dynamics of a motor load system. 

 Ability to analyze the operation of the converter/chopper fed dc drive. 

 Ability to analyze the operation and performance of AC motor drives. 

 Ability to analyze and design the current and speed controllers for a closed loop solid state 

DC motor drive. 

TEXT BOOKS: 
1. Gopal K.Dubey, Fundamentals of Electrical Drives, Narosa Publishing House, 1992. 

2. Bimal K.Bose. Modern Power Electronics and AC Drives, Pearson Education, 2002. 

3. R.Krishnan, Electric Motor & Drives: Modeling, Analysis and Control, Pearson, 2001. 

 

REFERENCES 

1. Vedam Subramanyam, “ Electric Drives Concepts and Applications ”, 2e, McGraw Hill, 2016 
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2. Shaahin Felizadeh, “Electric Machines and Drives”, CRC Press (Taylor and Francis Group), 

2013. 

3. John Hindmarsh and Alasdain Renfrew, “Electrical Machines and Drives System,” Elsevier 

2012. 

4. Theodore Wildi, “ Electrical Machines ,Drives and power systems ,6
th
 edition, Pearson 

Education ,2015 

5. N.K. De., P.K. SEN” Electric drives” PHI, 2012. 
 

 

 

 

 

20153C62 PROTECTION AND SWITCHGEAR L T P C 
  3 0 0 3 

OBJECTIVES: 
To impart knowledge on the following Topics 

 Causes of abnormal operating conditions (faults, lightning and switching surges) of the 
apparatus and system. 

 Characteristics and functions of relays and protection schemes. 

 Apparatus protection, static and numerical relays 

 Functioning of circuit breaker 

UNIT I PROTECTION SCHEMES 9 

Principles and need for protective schemes – nature and causes of faults – types of faults – Methods of 

Grounding - Zones of protection and essential qualities of protection – Protection scheme 

UNIT II ELECTROMAGNETIC RELAYS 9 

Operating principles of relays - the Universal relay – Torque equation – R-X diagram – 
Electromagnetic Relays – Over current, Directional, Distance, Differential, Negative sequence and Under 
frequency relays. 

UNIT III APPARATUS PROTECTION 9 

Current transformers and Potential transformers and their applications in protection schemes - Protection 
of transformer, generator, motor, bus bars and transmission line. 

UNIT IV STATIC RELAYS AND NUMERICAL PROTECTION 9 
Static relays – Phase, Amplitude Comparators – Synthesis of various relays using Static 
comparators – Block diagram of Numerical relays – Over current protection, transformer differential 
protection, distant protection of transmission lines. 

UNIT V CIRCUIT BREAKERS 9 
Physics of arcing phenomenon and arc interruption - DC and AC circuit breaking – re-striking voltage 
and recovery voltage - rate of rise of recovery voltage - resistance switching - current chopping - 
interruption of capacitive current - Types of circuit breakers – air blast, air break, oil, SF6, MCBs, 
MCCBs and vacuum circuit breakers – comparison of different circuit breakers – Rating and selection of 
Circuit breakers. 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to understand and analyze Electromagnetic and Static Relays. 

 Ability to suggest suitability circuit breaker. 

 Ability to find the causes of abnormal operating conditions of the apparatus and system. 
 

 

 

Page 61 of 116 624



B.TECH-EEE-R2020-SEM VI 
 

 

 
 Ability to analyze the characteristics and functions of relays and protection schemes. 

 Ability to study about the apparatus protection, static and numerical relays. 

 Ability to acquire knowledge on functioning of circuit breaker. 

TEXT BOOKS: 

1. Sunil S.Rao, ‘Switchgear and Protection’, Khanna Publishers, New Delhi, 2008. 
2. B.Rabindranath and N.Chander, ‘Power System Protection and Switchgear’, New Age 

International (P) Ltd., First Edition 2011. 
3. Arun Ingole, ‘Switch Gear and Protection’ Pearson Education, 2017. 

REFERENCES 
1. BadriRam ,B.H. Vishwakarma, ‘Power System Protection and Switchgear’, New Age 

InternationalPvt Ltd Publishers, Second Edition 2011. 
2. Y.G.Paithankar and S.R.Bhide, ‘Fundamentals of power system protection’, Second 

Edition,Prentice Hall of India Pvt. Ltd., New Delhi, 2010. 

3. C.L.Wadhwa, ‘Electrical Power Systems’, 6th Edition, New Age International (P) Ltd., 2010 

4. RavindraP.Singh, ‘Switchgear and Power System Protection’, PHI Learning Private Ltd., 

NewDelhi, 2009. 

5. VK Metha,” Principles of Power Systems” S. Chand, 2005. 

6. Bhavesh Bhalja, R.P. Maheshwari, Nilesh G. Chotani,’Protection and Switchgear’ Oxford 

University Press, 2011. 

 

 

20153C63 

OBJECTIVES 

: 

To impart knowledge on the following Topics 

 Building Blocks of Embedded System 

 Various Embedded Development Strategies 

 Bus Communication in processors, Input/output interfacing. 

 Various processor scheduling algorithms. 

 Basics of Real time operating system and example tutorials to discuss on one real time operating 

system tool. 

UNIT I INTRODUCTION TO EMBEDDED SYSTEMS 9 
Introduction to Embedded Systems –Structural units in Embedded processor , selection of 
processor & memory devices- DMA – Memory management methods- Timer and Counting devices, 
Watchdog Timer, Real Time Clock, In circuit emulator, Target Hardware Debugging. 

UNIT II EMBEDDED NETWORKING 9 

Embedded Networking: Introduction, I/O Device Ports & Buses– Serial Bus communication 
protocols RS232 standard – RS422 – RS 485 - CAN Bus -Serial Peripheral Interface (SPI) – Inter 
Integrated Circuits (I

2
C) –need for device drivers. 

UNIT III EMBEDDED FIRMWARE DEVELOPMENT ENVIRONMENT 9 
Embedded Product Development Life Cycle- objectives, different phases of EDLC, Modelling of 
EDLC; issues in Hardware-software Co-design, Data Flow Graph, state machine model, 

Sequential Program Model, concurrent Model, object oriented Model. 
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UNIT IV RTOS BASED EMBEDDED SYSTEM DESIGN 9 

Introduction to basic concepts of RTOS- Task, process & threads, interrupt routines in RTOS, 

Multiprocessing  and Multitasking,  Preemptive  and non-preemptive  scheduling,  Task 

communication  shared  memory, message passing-,  Inter process Communication– 

synchronization between   processes-semaphores,  Mailbox,   pipes,  priority   inversion, priority 

inheritance. 

UNIT V EMBEDDED SYSTEM APPLICATION AND DEVELOPMENT 9 

Case Study of Washing Machine- Automotive Application- Smart card System Application-ATM 

machine –Digital camera 
TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to understand and analyze Embedded systems. 
 Ability to suggest an embedded system for a given application. 

 Ability to operate various Embedded Development Strategies 

 Ability to study about the bus Communication in processors. 

 Ability to acquire knowledge on various processor scheduling algorithms. 

 Ability to understand basics of Real time operating system. 

TEXT BOOKS: 

1. Peckol, “Embedded system Design”, John Wiley & Sons,2010 

2. Lyla B Das,” Embedded Systems-An Integrated Approach”, Pearson, 2013 

3. Shibu. K.V, “Introduction to Embedded Systems”, 2e, Mc graw Hill, 2017. 

REFERENCES 
1. Raj Kamal, ‘Embedded System-Architecture, Programming, Design’, Mc Graw Hill, 2013. 

2. C.R.Sarma, “Embedded Systems Engineering”, University Press (India) Pvt. Ltd, 2013. 

3. Tammy Noergaard, “Embedded Systems Architecture”, Elsevier, 2006. 

4. Han-Way Huang, “Embedded system Design Using C8051”, Cengage Learning, 2009. 

5. Rajib Mall “Real-Time systems Theory and Practice” Pearson Education, 2007. 
 

 

 

 

 

20153L66 POWER ELECTRONICS AND DRIVES LABORATORY L T P C 

  0 0 3 2 

OBJECTIVES: 

To provide hands on experience with power electronic converters and testing. 

 

LIST OF EXPERIMENTS 

1 Gate Pulse Generation using R, RC and UJT. 

2 Characteristics of SCR and TRIAC 

3 Characteristics of MOSFET and IGBT 

4 AC to DC half controlled converter 

5 AC to DC fully controlled Converter 

6 Step down and step up MOSFET based choppers 

7 IGBT based single phase PWM inverter 
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8 IGBT based three phase PWM inverter 

9 AC Voltage controller 

10 Switched mode power converter. 

11 Simulation of PE circuits (1Φ & 3Φ semi converters, 1Φ & 3Φ full converters, DC-DC 

converters, AC voltage controllers). 

12 Characteristics of GTO & IGCT. 

13 Characteristics of PMBLDC motor 

TOTAL: 60 PERIODS 

OUTCOMES: 

 Ability to practice and understand converter and inverter circuits and apply software for 

engineering problems. 

 Ability to experiment about switching characteristics various switches. 

 Ability to analyze about AC to DC converter circuits. 

 Ability to analyze about DC to AC circuits. 

 Ability to acquire knowledge on AC to AC converters 

 Ability to acquire knowledge on simulation software. 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

1. Device characteristics(for SCR, MOSFET, TRIAC,GTO,IGCT and IGBT kit with built-in / 

discrete power supply and meters) - 2 each 

2. SinglephaseSCRbasedhalfcontrolledconverterandfullycontrolledconverteralong with built- 
in/separate/firing circuit/module and meter – 2 each 

3. MOSFET based step up and step down choppers (Built in/ Discrete) – 1 each 

4. IGBT based single phase PWM inverter module/Discrete Component – 2 

5. IGBT based three phase PWM inverter module/Discrete Component – 2 

6. Switched mode power converter module/Discrete Component – 2 

7. SCR &TRIAC based 1 phase AC controller along with lamp or rheostat load - 2 

8. Cyclo converter kit with firing module – 1 

9. Dual regulated DC power supply with common ground 

10. Cathode ray Oscilloscope –10 

11. Isolation Transformer – 5 

12. Single phase Auto transformer –3 

13. Components (Inductance, Capacitance ) 3 set for each 

14. Multimeter – 5 

15. LCR meter – 3 

16. Rheostats of various ranges – 2 sets of 10 value 

17. Work tabilitys – 10 

18. DC and AC meters of required ranges – 20 

19. Component data sheets to be provided 
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20153L67 MICROPROCESSORS AND MICROCONTROLLERS 

LABORATORY 

L T  P C 

0 0 3 2 
OBJECTIVES: 

To provide training on programming of microprocessors and microcontrollers and 
understand the interface requirements. 

 To simulate various microprocessors and microcontrollers using KEIL or Equivalent 

simulator. 

LIST OF EXPERIMENTS 

1 Simple arithmetic operations: addition / subtraction / multiplication / division. 

2 Programming with control instructions: 

(i) Ascending / Descending order, Maximum / Minimum of numbers. (ii) 

Programs using Rotate instructions. 

(iii) Hex / ASCII / BCD code conversions. 

3 Interface Experiments: with 8085 

(i) A/D Interfacing. & D/A Interfacing. 

4 Traffic light controller. 

5 I/O Port / Serial communication 

6 Programming Practices with Simulators/Emulators/open source 

7 Read a key ,interface display 

8 Demonstration of basic instructions with 8051 Micro controller execution, including: (i) 

Conditional jumps & looping 

(ii) Calling subroutines. 

9 Programming I/O Port and timer of 8051 (i) 

study on interface with A/D & D/A 

(ii) Study on interface with DC & AC motors 

10 Application hardware development using embedded processors. 

TOTAL: 60 PERIODS 

OUTCOMES: 

 Ability to understand and apply computing platform and software for engineering 

problems. 

 Ability to programming logics for code conversion. 

 Ability to acquire knowledge on A/D and D/A. 

 Ability to understand basics of serial communication. 

 Ability to understand and impart knowledge in DC and AC motor interfacing. 

 Ability to understand basics of software simulators. 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

 

Sl.No. Description of Equipment Quantity required 

1. 8085 Microprocessor Trainer with Power Supply 15 

2. 8051 Micro Controller Trainer Kit with power 

supply 

15 

3. 8255 Interface boards 5 

4. 8251 Interface boards 5 
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5. 8259 Interface boards 5 

6. 8279 Keyboard / Display Interface boards 5 

7. 8254 timer/ counters 5 

8. ADC and DAC cards 5 

9. AC & DC motor with Controller s 5 

10. Traffic Light Control Systems 5 

 
 
 

 
20153MP68 MINI PROJECT LT P C 

0 0 4 2 

 

OBJECTIVES: 
• To develop their own innovative prototype of ideas. 

• To train the students in preparing mini project reports and examination. 

 

The students in a group of 5 to 6 works on a topic approved by the head of the department and prepares a 

comprehensive mini project report after completing the work to the satisfaction. The progress of the 

project is evaluated based on a minimum of two reviews. The review committee may be constituted by the 

Head of the Department. A mini project report is required at the end of the semester. The mini project 

work is evaluated based on oral presentation and the mini project report jointly by external and internal 

examiners constituted by the Head of the Department. 

TOTAL: 60 PERIODS 

 

 

OUTCOMES: 

• On Completion of the mini project work students will be in a position to take up their 
final year project work and find solution by formulating proper methodology. 
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20153C71 

OBJECTIVES: 
To impart knowledge on the following Topics 

Various types of over voltages in power system and protection methods. 

Generation of over voltages in laboratories. 

Measurement of over voltages. 
Nature of Breakdown mechanism in solid, liquid and gaseous dielectrics. 

Testing of power apparatus and insulation coordination 

UNIT I OVER VOLTAGES IN ELECTRICAL POWER SYSTEMS 9 
Causes of over voltages and its effects on power system – Lightning, switching surges and 
temporary over voltages, Corona and its effects – Bewley lattice diagram- Protection 
against over voltages. 

UNIT II DIELECTRIC BREAKDOWN 9 

Properties of Dielectric materials - Gaseous breakdown in uniform and non-uniform fields – 

UNIT III GENERATION OF HIGH VOLTAGES AND HIGH CURRENTS 9 
Generation of High DC voltage: Rectifiers, voltage multipliers, vandigraff generator: 
generation of high impulse voltage: single and multistage Marx circuits – generation of high AC 
voltages: cascaded transformers, resonant transformer and tesla coil- generation of switching 
surges – generation of impulse currents - Triggering and control of impulse generators. 

UNIT IV MEASUREMENT OF HIGH VOLTAGES AND HIGH CURRENTS 9 
High Resistance with series ammeter – Dividers, Resistance, Capacitance and Mixed dividers 
- Peak Voltmeter, Generating Voltmeters - Capacitance Voltage Transformers, Electrostatic 

Voltmeters – Sphere Gaps - High current shunts- Digital techniques in high voltage 

measurement. 

UNIT V HIGH VOLTAGE TESTING & INSULATION COORDINATION 9 

High voltage testing of electrical power apparatus as per International and Indian standards 
– Power frequency, impulse voltage and DC testing of Insulators, circuit breakers, bushing, 

isolators and transformers- Insulation Coordination& testing of cabilitys. 

 

 

OUTCOMES: TOTAL : 45 PERIODS 

 

 Ability to understand Transients in power system. 
Ability to understand Generation and measurement of high voltage. 

Ability to understand High voltage testing. 

Ability to understand various types of over voltages in power system. 
Ability to measure over voltages. 

Ability to test power apparatus and insulation coordination 
TEXT BOOKS: 

1. S.Naidu and V. Kamaraju, ‘High Voltage Engineering’, Tata McGraw Hill, Fifth 
Edition, 2013. 

 

 

 

Page 67 of 116 

HIGH VOLTAGE ENGINEERING L T P C 
 3 0 0 3 

 

Corona discharges –  Vacuum  breakdown – Conduction  and breakdown in pure and 

commercial  liquids,  Maintenance  of  oil  Quality  –  Breakdown  mechanisms in solid and 
composite dielectrics- Applications of insulating materials in electrical equipments.    
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2. E. Kuffel and W.S. Zaengl, J.Kuffel, ‘High voltage Engineering fundamentals’, 
Newnes Second Edition Elsevier , New Delhi, 2005. 

3. C.L. Wadhwa, ‘High voltage Engineering’, New Age International Publishers, Third 

Edition, 2010. 

 

REFERENCES 
1. L.L. Alston, ‘High Voltage Technology’, Oxford University Press, First Indian Edition, 
2011. 

2. Mazen Abdel – Salam, Hussein Anis, Ahdab A-Morshedy, Roshday Radwan, High 

Voltage Engineering – Theory &Practice, Second Edition Marcel Dekker, Inc., 2010. 
3. Subir Ray,’ An Introduction to High Voltage Engineering’ PHI Learning Private 
Limited, New Delhi, Second Edition, 2013. 

 

 

 

 

 

20153C72 

 

 
OBJECTIVES: 

To impart knowledge on the following topics 

 Significance of power system operation and control. 

 Real power-frequency interaction and design of power-frequency controller. 

 Reactive power-voltage interaction and the control actions to be implemented for 
maintaining the voltage profile against varying system load. 

 Economic operation of power system. 

 SCADA and its application for real time operation and control of power systems 

UNIT I PRELIMINARIES ON POWER SYSTEM OPERATION AND 9 

CONTROL 
Power scenario in Indian grid – National and Regional load dispatching centers  – 
requirements of good power system - necessity of voltage and frequency regulation - real power 
vs frequency and reactive power vs voltage control loops - system load variation, load curves and 
basic concepts of load dispatching -     load forecasting - Basics of speed 
governing mechanisms and  modeling - speed load characteristics - regulation of two 
generators in parallel. 

UNIT II REAL POWER - FREQUENCY CONTROL 9 

Load Frequency Control (LFC) of single area system-static and dynamic analysis of 

uncontrolled and controlled cases - LFC of two area system - tie line modeling - block 

diagram representation of two area system - static and dynamic analysis - tie line with 

frequency bias control – state variability model - integration of economic dispatch control with 

LFC. 

UNIT III REACTIVE POWER – VOLTAGE CONTROL 9 

Generation and absorption of reactive power - basics of reactive power control – Automatic 

Voltage Regulator (AVR) – brushless AC excitation system – block diagram representation of 

AVR loop - static and dynamic analysis – stability compensation – voltage drop in 

transmission line - methods of reactive power injection - tap changing transformer, SVC (TCR + 

TSC) and STATCOM for voltage control. 
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UNIT IV ECONOMIC OPERATION OF POWER SYSTEM 9 
Statement of economic dispatch problem - input and output characteristics of thermal plant - 
incremental cost curve - optimal operation of thermal units without and with transmission losses 
(no derivation of transmission loss coefficients) - base point and participation factors method - 
statement of unit commitment (UC) problem - constraints on UC problem - solution of UC problem 
using priority list – special aspects of short term and long term hydrothermal problems. 

UNIT V COMPUTER CONTROL OF POWER SYSTEMS 9 
Need of computer control of power systems-concept of energy control centers and functions 
– PMU - system monitoring, data acquisition and controls - System hardware configurations 
- SCADA and EMS functions - state estimation problem – measurements and errors - 
weighted least square estimation - various operating states - state transition diagram. 

 

 

TOTAL : 45 PERIODS 

OUTCOMES: 

Ability to understand the day-to-day operation of electric power system. 

Ability to analyze the control actions to be implemented on the system to meet the minute- 

to-minute variation of system demand. 

Ability to understand the significance of power system operation and control. 

Ability to acquire knowledge on real power-frequency interaction. 

Ability to understand the reactive power-voltage interaction. 

 Ability to design SCADA and its application for real time operation 

 

 

TEXT BOOKS: 

1. Olle.I.Elgerd, ‘Electric Energy Systems theory - An introduction’, McGraw Hill 
Education Pvt. Ltd., New Delhi, 34th reprint, 2010. 

2. Allen. J. Wood and Bruce F. Wollen berg, ‘Power Generation, Operation and 

Control’, John Wiley & Sons, Inc., 2016. 

3. Abhijit Chakrabarti and Sunita Halder, ‘Power System Analysis Operation and 

Control’, PHI learning Pvt. Ltd., New Delhi, Third Edition, 2010. 

 

REFERENCES 

1. Kothari D.P. and Nagrath I.J., ‘Power System Engineering’, Tata McGraw-Hill 

Education, Second Edition, 2008. 

2. Hadi Saadat, ‘Power System Analysis’, McGraw Hill Education Pvt. Ltd., New Delhi, 

21st reprint, 2010. 

3. Kundur P., ‘Power System Stability and Control, McGraw Hill Education Pvt. Ltd., New 

Delhi, 10th reprint, 2010. 
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20153C73 RENEWABLE ENERGY SYSTEMS L 
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T 
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OBJECTIVES: 
To impart knowledge on the following Topics 

 Awareness about renewable Energy Sources and technologies. Adequate 

 inputs on a variety of issues in harnessing renewable Energy. Recognize 

 current and possible future role of renewable energy sources. 

UNIT I RENEWABLE ENERGY (RE) SOURCES 9 

Environmental consequences of fossil fuel use, Importance of renewable sources of energy, Sustainable 

Design and development, Types of RE sources, Limitations of RE sources, Present Indian and 

international energy scenario of conventional and RE sources. 

UNIT II WIND ENERGY 9 
Power in the Wind – Types of Wind Power Plants(WPPs)–Components of WPPs-Working of WPPs- 
Siting of WPPs-Grid integration issues of WPPs. 

UNIT III SOLAR PV AND THERMAL SYSTEMS 9 

Solar Radiation, Radiation Measurement, Solar Thermal Power Plant, Central Receiver Power 

Plants, Solar Ponds.- Thermal Energy storage system with PCM- Solar Photovoltaic systems : Basic 

Principle of SPV conversion – Types of PV Systems- Types of Solar Cells, Photovoltaic cell concepts: 

Cell, module, array ,PV Module I-V Characteristics, Efficiency & Quality of the Cell, series and 

parallel connections, maximum power point tracking, Applications. 

UNIT IV BIOMASS ENERGY 9 

Introduction-Bio mass resources –Energy from Bio mass: conversion processes-Biomass Cogeneration- 
Environmental Benefits. Geothermal Energy: Basics, Direct Use, Geothermal Electricity. Mini/micro 
hydro power: Classification of hydropower schemes, Classification of water turbine, Turbine theory, 
Essential components of hydroelectric system. 

UNIT V OTHER ENERGY SOURCES 9 
Tidal Energy: Energy from the tides, Barrage and Non Barrage Tidal power systems. Wave Energy: 
Energy from waves, wave power devices. Ocean Thermal Energy Conversion (OTEC)- Hydrogen 
Production and Storage- Fuel cell : Principle of working- various types - construction and applications. 
Energy Storage System- Hybrid Energy Systems. 

TOTAL : 45 PERIODS 
OUTCOMES: 

Ability to create awareness about renewable Energy Sources and technologies. 

Ability to get adequate inputs on a variety of issues in harnessing renewable Energy. 

Ability to recognize current and possible future role of renewable energy sources. 

  Ability to explain the various renewable energy resources and technologies and their applications. 
Ability to understand basics about biomass energy. 

Ability to acquire knowledge about solar energy. 

TEXT BOOKS: 
1. Joshua Earnest, Tore Wizeliu, ‘Wind Power Plants and Project Development’, PHI Learning 
Pvt.Ltd, New Delhi, 2011. 

2. D.P.Kothari, K.C Singal, Rakesh Ranjan “Renewable Energy Sources and Emerging 

Technologies”, PHI Learning Pvt.Ltd, New Delhi, 2013. 

3. Scott Grinnell, “Renewable Energy & Sustainable Design”, CENGAGE Learning, USA, 
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REFERENCES 

1. A.K.Mukerjee and Nivedita Thakur,” Photovoltaic Systems: Analysis and Design”, PHI 

Learning Private Limited, New Delhi, 2011 

2. Richard A. Dunlap,” Sustainable Energy” Cengage Learning India Private Limited, Delhi, 

2015. 

3. Chetan Singh Solanki, “ Solar Photovoltaics : Fundamentals, Technologies and 

Applications”, PHI Learning Private Limited, New Delhi, 2011 

4. Bradley A. Striebig,Adebayo A.Ogundipe and Maria Papadakis,” Engineering 

Applications in Sustainable Design and Development”, Cengage Learning India Private Limited, 

Delhi, 2016. 

5. Godfrey Boyle, “Renewable energy”, Open University, Oxford University Press in 

association with the Open University, 2004. 

6. Shobh Nath Singh, ‘Non-conventional Energy resources’ Pearson Education ,2015. 
 

 

 

 

 

20153L77 POWER SYSTEM SIMULATION LABORATORY L T P C 

  0 0 3 2 

OBJECTIVES: 

 To provide better understanding of power system analysis through digital simulation. 

 

LIST OF EXPERIMENTS 

1 Computation of Transmission Line Parameters 

2 Formation of Bus Admittance and Impedance Matrices and Solution of Networks 

3 Power Flow Analysis using Gauss-Seidel Method 

4 Power Flow Analysis using Newton Raphson Method 

5 Symmetric and unsymmetrical fault analysis 

6 Transient stability analysis of SMIB System 

7 Economic Dispatch in Power Systems 

8 Load – Frequency Dynamics of Single- Area and Two-Area Power Systems 

9 State estimation: Weighted least square estimation 

10 Electromagnetic Transients in Power Systems : Transmission Line Energization 

 

 

OUTCOMES: TOTAL: 60 PERIODS 

 

Ability to understand power system planning and operational studies. 

Ability to acquire knowledge on Formation of Bus Admittance and Impedance Matrices and 

Solution of Networks. 

Ability to analyze the power flow using GS and NR method 

Ability to find Symmetric and Unsymmetrical fault 

Ability to understand the economic dispatch. 

Ability to analyze the electromagnetic transients. 
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LIST OF EQUIPMENT FOR A BATCH OF 30 

STUDENTS: 

1. Personal computers (Intel i3, 80GB, 2GBRAM) – 30 nos 

2. Printer laser- 1 No. 
3. Dot matrix- 1 No. 

4. Server (Intel i5, 80GB, 2GBRAM) (High Speed Processor) – 1 No. 

5. Software: any power system simulation software with 5 user license 

6. Compliers: C, C++, VB, VC++ - 30 users 
 

 

 

 

RENEWABLE ENERGY SYSTEMS LABORATORY L T P C 
 0 0 3 2 

 

OBJECTIVES: 

 To train the students in Renewable Energy Sources and technologies. 

 To provide adequate inputs on a variety of issues in harnessing Renewable Energy. 

 To recognize current and possible future role of Renewable energy sources. 

LIST OF EXPERIMENTS 

1 Simulation study on Solar PV Energy System. 

2 Experiment on “VI-Characteristics and Efficiency of 1kWp Solar PV System”. 

3 Experiment on “Shadowing effect & diode based solution in 1kWp Solar PV System”. 

4  Experiment on Performance assessment of Grid connected and Standalone 1kWp Solar 

Power System. 
5 Simulation study on Wind Energy Generator. 

6 Experiment on Performance assessment of micro Wind Energy Generator. 

7 Simulation study on Hybrid (Solar-Wind) Power System. 

8 Experiment on Performance Assessment of Hybrid (Solar-Wind) Power System. 

9 Simulation study on Hydel Power. 

10 Experiment on Performance Assessment of 100W Fuel Cell. 

11 Simulation study on Intelligent Controllers for Hybrid Systems. 

 

OUTCOMES: 

Ability to understand and analyze Renewable energy systems. 

 

TOTAL: 60 PERIODS 

Ability to train the students in Renewable Energy Sources and technologies. 

Ability to provide adequate inputs on a variety of issues in harnessing Renewable 

Energy. 

Ability to simulate the various Renewable energy sources. 

Ability to recognize current and possible future role of Renewable energy sources. 

Ability to understand basics of Intelligent Controllers. 
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LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

 

S.No Name of the equipments / Components Quantity 

Required 

Remarks 

1. Personal computers (Intel i3, 80GB, 2GBRAM) 15 - 

2. CRO 9 30MHz 

3. Digital Multimeter 10 Digital 

4. PV panels - 100W, 24V 1  

5. Battery storage system with charge and 

discharge control 40Ah 

1  

6. PV Emulator 1  

7. Micro Wind Energy Generator module 1  

 

 

Consumabilitys (Minimum of 5 Nos. each) 

8. Potentiometer 5 - 

9. Step-down transformer 5 230V/12-0-12V 

10 Component data sheets to be provided   
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Electric Circuits and Fields: 

Network graph, KCL, KVL, node and mesh analysis, transient response of dc and ac networks; sinusoida 

steady-state analysis, resonance, basic filter concepts; ideal current and voltage sources, Thevenin’s 

Norton’s and Superposition and Maximum Power Transfer theorems, two-port networks, three phas 

circuits; Gauss Theorem, electric field and potential due to point, line, plane and spherical charg 

distributions; Ampere’s and Biot-Savart’s laws; inductance; dielectrics; capacitance. 

Signals and Systems: 

Representation of continuous and discrete-time signals; shifting and scaling operations; linear, time 

invariant and causal systems; Fourier series representation of continuous periodic signals; sampling 

theorem; Fourier, Laplace and Z transforms. 
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Electrical Machines: 

B.TECH-EEE-R2020-SEM VIII 

 

Single phase transformer – equivalent circuit, phasor diagram, tests, regulation and efficiency; three phase 

transformers – connections, parallel operation; auto-transformer; energy conversion principles; DC 

machines – types, windings, generator characteristics, armature reaction and commutation, starting and 

speed control of motors; three phase induction motors – principles, types, performance characteristics, 

starting and speed control; single phase induction motors; synchronous machines – performance, 

regulation and parallel operation of generators, motor starting, characteristics and applications; servo and 

stepper motors. 

 

Power Systems: 

 

Basic power generation concepts; transmission line models and performance; cable performance, 

insulation; corona and radio interference; distribution systems; per-unit quantities; bus impedance and 

admittance matrices; load flow; voltage control; power factor correction; economic operation; 

symmetrical components; fault analysis; principles of over-current, differential and distance protection; 

solid state relays and digital protection; circuit breakers; system stability concepts, swing curves and equal 

area criterion; HVDC transmission and FACTS concepts. 

 

Control Systems: 

 

Principles of feedback; transfer function; block diagrams; steady-state errors; Routh and Niquist 

techniques; Bode plots; root loci; lag, lead and lead-lag compensation; state space model; state transition 

matrix, controllability and observability. 

 

Electrical and Electronic Measurements: 

 

Bridges and potentiometers; PMMC, moving iron, dynamometer and induction type instruments; 

measurement of voltage, current, power, energy and power factor; instrument transformers; digital 

voltmeters and multimeters; phase, time and frequency measurement; Q-meters; oscilloscopes; 

potentiometric recorders; error analysis. 

 

Analog and Digital Electronics: 

Characteristics of diodes, BJT, FET; amplifiers – biasing, equivalent circuit and frequency response; 

oscillators and feedback amplifiers; operational amplifiers – characteristics and applications; simple active 

filters; VCOs and timers; combinational and sequential logic circuits; multiplexer; Schmitt trigger; multi- 

vibrators; sample and hold circuits; A/D and D/A converters; 8-bit microprocessor basics, architecture, 

programming and interfacing. 

 

Power Electronics and Drives: 

Semiconductor power diodes, transistors, thyristors, triacs, GTOs, MOSFETs and IGBTs – static 

characteristics and principles of operation; triggering circuits; phase control rectifiers; bridge converters – 

fully controlled and half controlled; principles of choppers and inverters; basis concepts of adjustable 

speed dc and ac drives. 
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20153E64A ADVANCED CONTROL SYSTEM LT P C 

2 2 0 3 
OBJECTIVES 

i. To provide knowledge on design state feedback control and state observer. 
ii. To provide knowledge in phase plane analysis. 

iii. To give basic knowledge in describing function analysis. 
iv. To study the design of optimal controller. 
v. To study the design of optimal estimator including Kalman Filter 

UNIT I STATE VARIABLE ANALYSIS 6+6 

Introduction- concepts of state variables and state model-State model for linear continuous time systems, 
Diagonalisation- solution of state equations- Concepts of controllability and observability. 

UNIT II STATE VARIABLE DESIGN 6+6 
Introduction to state model: Effect of state feedback - Pole placement design: Necessary and sufficient 
condition for arbitrary pole placement, State regulator design Design of state observers- Separation 
principle- Design of servo systems: State feedback with integral control. 

 

 

UNIT III SAMPLED DATA ANALYSIS 6+6 
Introduction spectrum analysis of sampling process signal reconstruction difference equations The Z transform 
function, the inverse Z transform function, response of Linear discrete system, the Z transform analysis 
of sampled data control systems, response between sampling instants, the Z and S domain relationship. 
Stability analysis and compensation techniques. 

UNIT IV NON LINEAR SYSTEMS 6+6 
Introduction, common physical nonlinearites, The phase plane method: concepts, singular points, stability 
of non linear systems, construction of phase trajectories system analysis by phase plane method. The 
describing function method, stability analysis by describing function method, Jump resonance. 

UNIT V OPTIMAL CONTROL 6+6 
Introduction: Classical control and optimization, formulation of optimal control problem, Typical optimal 
control performance measures - Optimal state regulator design: Lyapunov equation, Matrix Riccati equation 
- LQR steady state optimal control – Application examples. 

OUTCOMES: TOTAL: 60 PERIODS 

 

i. Able to design state feedback controller and state observer. 
ii. Able  to  understand  and  analyse  linear  and  nonlinear  systems  using  phase  plane method. 
iii. Able to understand and analyse nonlinear systems using describing function method. 
iv. Able to understand and design optimal controller. 
v. Able to understand optimal estimator including Kalman Filter. 
vi. Ability to apply advanced control strategies to practical engineering problems. 

 
TEXT BOOKS: 

th
 

1. M.Gopal, “Digital Control and State Variable Methods”, 4 edition, Mc Graw Hill India, 2012 
2. K. Ogata, ‘Modern Control Engineering’, 5th Edition, Pearson, 2012. 
3. K. P. Mohandas, “Modern Control Engineering”, Sanguine Technical Publishers, 2006. 

 
REFERENCES: 

rd
 

1. M.Gopal, Modern Control System Theory, 3 edition, New Age International Publishers, 2014. 
2. William S Levine, “Control System Fundamentals,” The Control Handbook, CRC Press, Tayler and 

Francies Group, 2011. 
3. Ashish Tewari, ‘Modern Control Design with Matlab and Simulink’, John Wiley, New Delhi, 2002. 
4. T. Glad and L. Ljung,, “Control Theory –Multivariable and Non-Linear Methods”, Taylor & Francis, 

2002. 
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20153E64B VISUAL LANGUAGES AND APPLICATIONS L T P C 
  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

 To study about the concepts of windows programming models, MFC applications, drawing with the 

GDI, getting inputs from Mouse and the Keyboard. 

 To study the concepts of Menu basics, menu magic and classic controls of the windows 

programming using VC++. 

To study the concept of Document/View Architecture with single & multiple document 

 

interface, toolbars, status bars and File I/O Serialization. 

 To study about the integrated development programming event driven programming, variabilitys, constants, 

procedures and basic ActiveX controls in visual basic. 

 To understand the database and the database management system, visual data manager, data bound 

controls and ADO controls in VB. 

UNIT I FUNDAMENTALS OF WINDOWS AND MFC 9 

Messages - Windows programming - SDK style - Hungarian notation and windows data types - SDK 

programming in perspective. The benefits of C++ and MFC - MFC design philosophy – Document / 

View architecture - MFC class hierarchy - AFX functions. Application object - Frame window object - 

Message map. Drawing the lines – Curves – Ellipse – Polygons and other shapes. GDI pens – Brushes - GDI 

fonts - Deleting GDI objects and deselecting GDI objects. Getting input from the mouse: Client & Non- 

client - Area mouse messages - Mouse wheel - Cursor. Getting input from the keyboard: Input focus - 

Keystroke messages - Virtual key codes - Character & dead key messages. 

UNIT II RESOURCES AND CONTROLS 9 

Creating a menu – Loading and displaying a menu – Responding to menu commands – Command ranges - 

Updating the items in menu, update ranges – Keyboard accelerators. Creating menus programmatically - 

Modifying menus programmatically - The system menu - Owner draw menus – Cascading menus - Context 

menus. The C button class – C list box class – C static class - The font view application – C edit class – C 

combo box class – C scrollbar class. Model dialog boxes – Modeless dialog boxes. 

UNIT III DOCUMENT / VIEW ARCHITECTURE 9 

The in existence function revisited – Document object – View object – Frame window object 

– Dynamic object creation. SDI document template - Command routing. Synchronizing multiple views of 

a document – Mid squares application – Supporting multiple document 
types – Alternatives to MDI. Splitter Windows: Dynamic splitter window – Static splitter 
windows. Creating & initializing a toolbar - Controlling the toolbar’s visibility – Creating & 
initializing a status bar - Creating custom status bar panes – Status bar support in appwizard. 
Opening, closing and creating the files - Reading & Writing – C file derivatives – Serialization basics - Writing 
serializability classes. 

UNIT IV FUNDAMENTALS OF VISUAL BASIC 9 

Menu bar – Tool bar – Project explorer – Toolbox – Properties window – Form designer – Form layout – 

Intermediate window. Designing the user interface: Aligning the controls – Running the application – Visual 

development and event driven programming. 

Variabilitys: Declaration – Types – Converting variability types – User defined data types - Lifetime of a 

variability. Constants - Arrays – Types of arrays. Procedures: Subroutines – Functions – Calling procedures. 

Text box controls – List box & Combo box controls – Scroll bar and slider controls – File controls. 
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UNIT V DATABASE PROGRAMMING WITH VB 9 

Record sets – Data control – Data control properties, methods. Visual data manager: Specifying indices 

with the visual data manager – Entering data with the visual data manager. Data bound list control – 

Data bound combo box – Data bound grid control. Mapping databases: Database object – Tability def 

object, Query def object. Programming the active database objects – ADO object model – Establishing a 

connection - Executing SQL statements – Cursor types and locking mechanism – Manipulating the record 

set object – Simple record editing and updating. 

 

 
OUTCOMES: 

Ability to understand and apply computing platform and software for engineering problems 

 Ability to study about the concepts of windows programming models. 
 Ability to study the concepts of Menu basics, menu magic and classic controls. 

 Ability to study the concept of Document/View Architecture with single & multiple document 

interface. 

 Ability to study about the integrated development programming event driven programming. 

 Ability to understand the database and the database management system. 
TEXT BOOKS: 

1. Jeff Prosise, ‘Programming Windows With MFC’, Second Edition, WP Publishers & Distributors (P) 
Ltd, Reprinted, 2002. 

2. Evangelos Petroutsos, ‘Mastering Visual Basic 6.0’, BPB Publications, 2002. 

REFERENCES 

1. Herbert Schildt, ‘MFC Programming From the Ground Up’, Second Edition, McGraw 

Hill, reprinted, 2002. 

2. John Paul Muller, ‘Visual C++ 6 From the Ground Up Second Edition’, McGraw Hill, Reprinted, 
2002. 

3. Curtis Smith & Micheal Amundsen, ‘Teach Yourself Database Programming with 

Visual Basic 6 in 21 days’, Techmedia Pub, 1999. 
 

 

 

20153E64C DESIGN OF ELECTRICAL APPARATUS L T P C 
  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

 Magnetic circuit parameters and thermal rating of various types of electrical machines. 

 Armature and field systems for D.C. machines. 

 Core, yoke, windings and cooling systems of transformers. 

 Design of stator and rotor of induction machines and synchronous machines. 

 The importance of computer aided design method. 

UNIT I DESIGN OF FIELD SYSTEM AND ARMATURE 9 

Major considerations in Electrical Machine Design – Materials for Electrical apparatus – Design of 

Magnetic circuits – Magnetising current – Flux leakage – Leakage in Armature. Design of lap winding and 

wave winding. 

UNIT II DESIGN OF TRANSFORMERS 9 

Construction - KVA output for single and three phase transformers – Overall dimensions – design of yoke, 
core and winding for core and shell type transformers – Estimation of No load current – Temperature rise 
in Transformers – Design of Tank and cooling tubes of Transformers. Computer program: Complete Design 
of single phase core transformer 
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UNIT III DESIGN OF DC MACHINES 9 

Construction - Output Equations – Main Dimensions – Choice of specific loadings – Selection of 

number of poles – Design of Armature – Design of commutator and brushes – design of field Computer 

program: Design of Armature main dimensions 

UNIT IV DESIGN OF INDUCTION MOTORS 9 

Construction - Output equation of Induction motor – Main dimensions – choice of specific loadings – Design 

of squirrel cage rotor and wound rotor –Magnetic leakage calculations – Operating characteristics : 

Magnetizing current - Short circuit current – Circle diagram - Computer program: Design of slip-ring rotor 

UNIT V DESIGN OF SYNCHRONOUS MACHINES 9 

Output equations – choice of specific loadings – Design of salient pole machines – Short circuit ratio – 

Armature design – Estimation of air gap length – Design of rotor –Design of damper winding – Determination 

of full load field MMF – Design of field winding – Design of turbo alternators -Computer program: Design 

of Stator main dimensions-Brushless DC Machines 

 

 

OUTCOMES: TOTAL : 45 PERIODS 

 

 Ability to understand basics of design considerations for rotating and static electrical machines 

 Ability to design of field system for its application. 

  Ability to design sing and three phase transformer. 

 Ability to design armature and field of DC machines. 

 Ability to design stator and rotor of induction motor. 

 

TEXT BOOKS: 

1. Sawhney, A.K., ‘A Course in Electrical Machine Design’, Dhanpat Rai& Sons, New 

Delhi, Fifth Edition, 1984. 

2. M V Deshpande ‘Design and Testing of Electrical Machines’ PHI learning Pvt Lt, 
2011. 

3. Sen, S.K., ‘Principles of Electrical Machine Designs with Computer Programmes’, Oxford and IBH 
Publishing Co. Pvt. Ltd., New Delhi, Second Edition, 2009. 

REFERENCES 

1. A.Shanmugasundaram, G.Gangadharan, R.Palani ‘Electrical Machine Design Data 

Book’, New Age International Pvt. Ltd., Reprint 2007. 

2. ‘Electrical Machine Design’, Balbir Singh, Vikas Publishing House Private Limited, 

1981. 

3. V Rajini, V.S Nagarajan, ‘Electrical Machine Design’, Pearson, 2017. 

4. K.M.Vishnumurthy ‘Computer aided design of electrical machines’ B S 
Publications,2008 
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20153E64D POWER SYSTEM STABILITY L T P C 

3 0 0 3 

OBJECTIVES: 

 
 To understand the fundamental concepts of stability of power systems and its 

classification. 

 To expose the students to dynamic behaviour of the power system for small and large 
disturbances. 

  To understand and enhance the stability of power systems. 

UNIT I INTRODUCTION TO STABILITY 9 
Fundamental concepts - Stability and energy of a system - Power System Stability: Definition, 
Causes, Nature and Effects of disturbances, Classification of stability, Modelling of 
electrical components - Basic assumptions made in stability studies- Modelling of 

Synchronous machine for stability studies(classical model) - Rotor dynamics and the swing equation. 

UNIT II SMALL-SIGNAL STABILITY 9 

Basic concepts and definitions – State space representation, Physical Interpretation of small– 

signal stability, Eigen properties of the state matrix: Eigenvalues and eigenvectors, modal matrices, 

eigenvalue and stability, mode shape and participation factor. Small– signal stability analysis of 

a Single-Machine Infinite Bus (SMIB) Configuration with numerical example. 

UNIT III TRANSIENT STABILITY 9 

Review of numerical integration methods: modified Euler and Fourth Order Runge-Kutta methods, 
Numerical stability,. Interfacing of Synchronous machine (classical machine) model to the 
transient stability algorithm (TSA) with partitioned – explicit approaches- Application of TSA to 
SMIB system. 

UNIT IV VOLTAGE STABILITY 9 

Factors affecting voltage stability- Classification of Voltage stability-Transmission system 

characteristics- Generator characteristics- Load characteristics- Characteristics of reactive 

power compensating Devices- Voltage collapse. 

UNIT V ENHANCEMENT OF SMALL-SIGNAL STABILITY AND TRANSIENT 9 

STABILITY 
Power System Stabilizer –. Principle behind transient stability enhancement methods: high-speed 
fault clearing, regulated shunt compensation, dynamic braking, reactor switching, 
independent pole-operation of circuit-breakers, single-pole switching, fast- valving, high-speed 
excitation systems. 

TOTAL : 45 PERIODS 

 

OUTCOMES: 
 Learners will attain knowledge about the stability of power system 

 Learners will have knowledge on small-signal stability, transient stability and voltage stability. 

 Learners will be able to understand the dynamic behaviour of synchronous generator 

for different disturbances. 

 Learners will be able to understand the various methods to enhance the stability of a power 
system. 
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TEXT BOOKS: 

1. Power system stability and control ,P. Kundur ; edited by Neal J. Balu, Mark G. 
Lauby, 

McGraw-Hill, 1994. 
2. R.Ramnujam,” Power System Dynamics Analysis and Simulation, PHI Learning 

Private Limited, New Delhi, 2009 
3. T.V. Cutsem and C.Vournas, “Voltage Stability of Electric Power Systems”, 

Kluwer publishers, 1998. 

REFERENCES 

1 Peter W., Saucer, Pai M.A., “Power System Dynamics and Stability, Pearson 

Education (Singapore), 9th Edition, 2007. 

2 EW. Kimbark., “Power System Stability”, John Wiley & Sons Limited, New Jersey, 

2013. 
3 SB. Crary., “Power System Stability”, John Wiley & Sons Limited, New Jersey, 1955. 
4 K.N. Shubhanga,“Power System Analysis” Pearson, 2017. 
5 Power systems dynamics: Stability and control / K.R. Padiyar, BS Publications, 2008 
6 Power system control and Stability P.M. Anderson, A.A. Foud, Iowa State University 

Press, 1977. 

 

 

20153E64E 

 

OBJECTIVES: To impart knowledge about the following topics: 

 Switched mode power supplies 

 Matrix Converter 

 Soft switched converters 

UNIT I SWITCHED MODE POWER SUPPLIES (SMPS) 9 

DC Power supplies and Classification; Switched mode dc power supplies - with and without isolation, single and 

multiple outputs; Closed loop control and regulation; Design examples on converter and closed loop 

performance. 

UNIT II AC-DC CONVERTERS 9 

Switched mode AC-DC converters. synchronous rectification - single and three phase topologies - 

switching techniques - high input power factor . reduced input current harmonic distortion. improved efficiency. 

with and without input-output isolation. performance indices design examples 

UNIT III DC-AC CONVERTERS 9 

Multi-level Inversion - concept, classification of multilevel inverters, Principle of operation, main features and 

analysis of Diode clamped, Flying capacitor and cascaded multilevel inverters; Modulation schemes. 

UNIT IV AC-AC CONVERTERS WITH AND WITHOUT DC LINK 9 

Matrix converters. Basic topology of matrix converter; Commutation – current path; Modulation 
techniques - scalar modulation, indirect modulation; Matrix converter as only AC-DC converter; AC-AC 
converter with DC link - topologies and operation - with and without resonance link - converter with dc 
link converter; Performance comparison with matrix converter with DC link converters. 

UNIT V SOFT-SWITCHING POWER CONVERTERS 9 

Soft switching techniques. ZVS, ZCS, quasi resonance operation; Performance comparison hard switched 

and soft switched converters.AC-DC converter, DC-DC converter, DC-AC converter.; Resonant DC 

power supplies . 
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OUTCOMES: TOTAL : 45 PERIODS 

• Ability to suggest converters for AC-DC conversion and SMPS 

TEXT BOOKS: 

1. Power Electronics Handbook, M.H.Rashid, Academic press, New york, 2000. 

2. Advanced DC/DC Converters, Fang Lin Luo and Fang Lin Luo, CRC Press, 

NewYork, 2004. 
3. Control in Power Electronics- Selected Problem, Marian P.Kazmierkowski, 

R.Krishnan and Frede Blaabjerg, Academic Press (Elsevier Science), 2002. 

REFERENCES 

1. Power Electronic Circuits, Issa Batarseh, John Wiley and Sons, Inc.2004 

2. Power Electronics for Modern Wind Turbines, Frede Blaabjerg and Zhe Chen, 
Morgan & Claypool Publishers series, United States of America, 2006. 

3. Krein Philip T, Elements of Power Electronics,Oxford University press, 2008 

4. Agarwal ,Power Electronics: Converters, Applications, and Design, 3rd edition, Jai P, 
Prentice Hall,2000 

5. L. Umanand, Power Electronics: Essentials & Applications, John Wiley and Sons, 

2009. 

 

 

 

 

 

20153E64F INTELLECTUAL PROPERTY RIGHTS L T P C 

3 0 0  3 

OBJECTIVE: 

  To give an idea about IPR, registration and its enforcement. 

UNIT I INTRODUCTION 9 
Introduction to IPRs, Basic concepts and need for Intellectual Property - Patents, Copyrights, 
Geographical Indications, IPR in India and Abroad – Genesis and Development – the way from WTO to 
WIPO –TRIPS, Nature of Intellectual Property, Industrial Property, technological Research, Inventions 
and Innovations – Important examples of IPR. 

UNIT II REGISTRATION OF IPRs 10 
Meaning and practical aspects of registration of Copy Rights, Trademarks, Patents, Geographical 
Indications, Trade Secrets and Industrial Design registration in India and Abroad 

UNIT III AGREEMENTS AND LEGISLATIONS 10 
International Treaties and Conventions on IPRs, TRIPS Agreement, PCT Agreement, Patent Act of 
India, Patent Amendment Act, Design Act, Trademark Act, Geographical Indication Act. 

UNIT IV DIGITAL PRODUCTS AND LAW 9 
Digital Innovations and Developments as Knowledge Assets – IP Laws, Cyber Law and Digital Content 
Protection – Unfair Competition – Meaning and Relationship between Unfair Competition and IP Laws – Case 
Studies. 

UNIT V ENFORCEMENT OF IPRs 7 

Infringement of IPRs, Enforcement Measures, Emerging issues – Case Studies. 

TOTAL:45 PERIODS 
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OUTCOME: 

 

+  Ability to manage Intellectual Property portfolio to enhance the value of the firm. 

TEXT BOOKS 
1. V. Scople Vinod, Managing Intellectual Property, Prentice Hall of India pvt Ltd, 2012 

2. S. V. Satakar, “Intellectual Property Rights and Copy Rights, Ess Ess Publications, New 
Delhi, 

2002 

REFERENCES: 
1. Deborah E. Bouchoux, “Intellectual Property: The Law of Trademarks, Copyrights, Patents 
and 

Trade Secrets”, Cengage Learning, Third Edition, 2012. 

2. Prabuddha Ganguli,”Intellectual Property Rights: Unleashing the Knowledge 

Economy”, McGraw Hill Education, 2011. 

3. Edited by Derek Bosworth and Elizabeth Webster, The Management of Intellectual 

Property, Edward Elgar Publishing Ltd., 2013. 
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20153E65A PRINCIPLES OF ROBOTICS L T P C 

3 0 0 3 
OBJ 
ECTI 
VES: 

 To introduce the functional elements of Robotics 

 To impart knowledge on the direct and inverse kinematics 

 To introduce the manipulator differential motion and control 

 To educate on various path planning techniques 

 To introduce the dynamics and control of manipulators 

UNIT I BASIC CONCEPTS 9 
Brief history-Types of Robot–Technology-Robot classifications and specifications-Design 
and controlissues- Various manipulators – Sensors - work cell - Programming languages. 

UNIT II DIRECT AND INVERSE KINEMATICS 9 
Mathematical representation of Robots - Position and orientation – Homogeneous transformation- 
Various joints- Representation using the Denavit Hattenberg parameters -Degrees of freedom-Direct 
kinematics-Inverse kinematics- SCARA robots- Solvability – Solution methods-Closed form solution. 

UNIT III MANIPULATOR DIFFERENTIAL MOTION AND STATICS 9 

Linear and angular velocities-Manipulator Jacobian-Prismatic and rotary joints–Inverse -Wrist and 

arm singularity - Static analysis - Force and moment Balance. 

space technique - Parametric descriptions - Straight line and circular paths - Position and 
orientation planning. 

UNIT V DYNAMICS AND CONTROL 9 
Lagrangian mechanics-2DOF Manipulator-Lagrange Euler formulation-Dynamic model – 
Manipulator control problem-Linear control schemes-PID control scheme-Force control of robotic 
manipulator. 

 

TOTAL: 45 PERIOD 

OUTCOMES: 

 Ability to understand basic concept of robotics. 

 To analyze Instrumentation systems and their applications to various 

 To know about the differential motion add statics in robotics 

 To know about the various path planning techniques. 

 To know about the dynamics and control in robotics industrie. 

 

TEXT BOOKS: 
1. R.K.Mittal and I.J.Nagrath, Robotics and Control, Tata McGraw Hill, New Delhi,4th Reprint, 2005. 
2. JohnJ.Craig ,Introduction to Robotics Mechanics and Control, Third edition, Pearson Education, 

2009. 

3. M.P.Groover, M.Weiss, R.N. Nageland N. G.Odrej, Industrial Robotics, McGraw-Hill 
Singapore, 1996. 
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Definition-Joint space technique-Use of p-degree polynomial-Cubic polynomial-Cartesian  
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REFERENCES: 
1. Ashitava Ghoshal, Robotics-Fundamental Concepts and Analysis’, Oxford University Press, 

Sixth impression, 2010. 
2. K. K.Appu Kuttan, Robotics, I K International, 2007. 
3. Edwin Wise, Applied Robotics, Cengage Learning, 2003. 
4. R.D.Klafter,T.A.Chimielewski and M.Negin, Robotic Engineering–An Integrated 

Approach, Prentice Hall of India, New Delhi, 1994. 

 

5. B.K.Ghosh, Control in Robotics and Automation: Sensor Based Integration, Allied 
 Publishers,Chennai, 1998.    

6. S.Ghoshal, “ Embedded Systems & Robotics” – Projects using the 8051   

 Microcontroller”, Cengage Learning, 2009.    

 

 

 

20153E65B SPECIAL ELECTRICAL MACHINES L T P C 
  3 0 0 3 

 

OBJECTIVES: 
To impart knowledge on the following Topics 

Construction, principle of operation, control and performance of stepping motors. 

Construction, principle of operation, control and performance of switched reluctance motors. 

Construction, principle of operation, control and performance of permanent magnet 

brushless D.C. motors. 

 Construction, principle of operation and performance of permanent magnet 
synchronous motors. 

Construction, principle of operation and performance of other special Machines. 

UNIT I STEPPER MOTORS 9 

Constructional features –Principle of operation –Types – Torque predictions – Linear 
Analysis – Characteristics – Drive circuits – Closed loop control – Concept of lead angle - 
Applications. 

UNIT II SWITCHED RELUCTANCE MOTORS (SRM) 9 

Constructional features –Principle of operation- Torque prediction–Characteristics Steady state 

performance prediction – Analytical Method – Power controllers – Control of SRM drive- Sensor 

less operation of SRM – Applications. 

UNIT III PERMANENT MAGNET BRUSHLESS D.C. MOTORS 9 

Fundamentals of Permanent Magnets- Types- Principle of operation- Magnetic circuit 

analysis- EMF and Torque equations- Power Converter Circuits and their controllers - 

Characteristics and control- Applications. 

UNIT IV PERMANENT MAGNET SYNCHRONOUS MOTORS (PMSM) 9 

Constructional features -Principle of operation – EMF and Torque equations - Sine wave motor 
with practical windings - Phasor diagram - Power controllers – performance characteristics - 
Digital controllers – Applications. 

UNIT V OTHER SPECIAL MACHINES 9 
Constructional features – Principle of operation and Characteristics of Hysteresis motor- 
Synchronous Reluctance Motor–Linear Induction motor-Repulsion motor- Applications. 

TOTAL : 45 PERIODS 
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OUTCOMES: 

 

Ability to analyze and design controllers for special Electrical Machines. 

Ability to acquire the knowledge on construction and operation of stepper motor. 
Ability to acquire the knowledge on construction and operation of stepper switched 
reluctance motors. 

Ability to construction, principle of operation, switched reluctance motors. 

Ability to acquire the knowledge on construction and operation of permanent magnet 

brushless D.C. motors. 

 Ability to acquire the knowledge on construction and operation of permanent magnet 

synchronous motors. 

 Ability to select a special Machine for a particular application. 

 

 
TEXT BOOKS: 

 K.Venkataratnam, ‘Special Electrical Machines’, Universities Press (India) Private 
Limited, 2008. 

T. Kenjo, ‘Stepping Motors and Their Microprocessor Controls’, Clarendon Press 
London, 1984 

E.G. Janardanan, ‘Special electrical machines’, PHI learning Private Limited, Delhi, 

2014. 

REFERENCES 

1. R.Krishnan, ‘Switched Reluctance Motor Drives – Modeling, Simulation, Analysis, 
Design and Application’, CRC Press, New York, 2001. 

2. T. Kenjo and S. Nagamori, ‘Permanent Magnet and Brushless DC Motors’, 

Clarendon Press, London, 1988. 

3. T.J.E.Miller,‘Brushless Permanent-Magnet and Reluctance Motor Drives’, Oxford 

University Press, 1989. 

4. R.Srinivasan, ‘Special Electrical Machines’, Lakshmi Publications, 2013. 

 

 

 

20153E65C 

 

OBJECTIVES: To impart knowledge about the following topics: 

Causes & Mitigation techniques of various PQ events. 

Various Active & Passive power filters. 

UNIT I INTRODUCTION TO POWER QUALITY 9 

Terms and definitions & Sources – Overloading, under voltage, over voltage - Concepts of 

transients - Short duration variations such as interruption - Long duration variation such as 

sustained interruption - Sags and swells - Voltage sag - Voltage swell - Voltage imbalance – Voltage 

fluctuations - Power frequency variations - International standards of power quality 

– Computer Business Equipment Manufacturers Associations (CBEMA) curve 

UNIT II VOLTAGE SAG AND SWELL 9 

Estimating voltage sag performance - Thevenin’s equivalent source - Analysis and 

calculation of various faulted condition - Estimation of the sag severity - Mitigation of 

voltage sag, Static transfer switches and fast transfer switches. - Capacitor switching – Lightning 

- Ferro resonance - Mitigation of voltage swell. 
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UNIT III HARMONICS 9 

Harmonic sources from commercial and industrial loads - Locating harmonic sources – Power 
system response characteristics - Harmonics Vs transients. Effect of harmonics – Harmonic 
distortion - Voltage and current distortions - Harmonic indices - Inter harmonics – Resonance 
Harmonic distortion evaluation, IEEE and IEC standards. 

UNIT IV PASSIVE POWER COMPENSATORS 9 

Principle of Operation of Passive Shunt and Series Compensators, Analysis and Design of Passive 

Shunt Compensators Simulation and Performance of Passive Power Filters- Limitations of 

Passive Filters Parallel Resonance of Passive Filters with the Supply System and Its Mitigation. 

Fundamentals of load compensation – voltage regulation & power factor correction. 

UNIT V POWER QUALITY MONITORING & CUSTOM POWER DEVICES 9 

Monitoring considerations - Monitoring and diagnostic techniques for various power quality 

problems - Quality measurement equipment - Harmonic / spectrum analyzer - Flicker meters 

Disturbance analyzer - Applications of expert systems for power quality monitoring. Principle& 

Working of DSTATCOM – DSTATCOM in Voltage control mode, current control mode, DVR 

Structure – Rectifier supported DVR – DC Capacitor supported DVR -Unified power quality 

conditioner. 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to understand various sources, causes and effects of power quality issues, 

electrical systems and their measures and mitigation. 

Ability to analyze the causes & Mitigation techniques of various PQ events. 

Ability to study about the various Active & Passive power filters. 

Ability to understand the concepts about Voltage and current distortions, harmonics. 

Ability to analyze and design the passive filters. 
Ability to acquire knowledge on compensation techniques. 

Ability to acquire knowledge on DVR. 

TEXT BOOKS: 

1. Roger. C. Dugan, Mark. F. Mc Granagham, Surya Santoso, H.WayneBeaty, 
“Electrical Power Systems Quality”, McGraw Hill,2003 

2. J. Arrillaga, N.R. Watson, S. Chen, “Power System Quality Assessment”, (New York : 

Wiley),2000. 

3. Bhim Singh, Ambrish Chandra, Kamal Al-Haddad,” Power Quality Problems & 
Mitigation Techniques” Wiley, 2015. 

REFERENCES 

1. G.T. Heydt, “Electric Power Quality”, 2nd Edition. (West Lafayette, IN, Stars in a 

Circle Publications, 1994. 

2. M.H.J Bollen, “Understanding Power Quality Problems: Voltage Sags and 

Interruptions”, (New York: IEEE Press), 2000. 
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20153E65D EHVAC TRANSMISSION L T P C 
  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

 EHVAC Transmission lines 

 Electrostatic field of AC lines 

 Corona in E.H.V. lines 

UNIT I INTRODUCTION 9 

EHVAC Transmission line trends and preliminary aspect - standard transmission voltages – 

Estimation at line and ground parameters-Bundle conductors: Properties -Inductance and 

Capacitance of EHV lines – Positive, negative and zero sequence impedance – Line 

Parameters for Modes of Propagation. 

UNIT II ELECTROSTATIC FIELDS 9 

Electrostatic field and voltage gradients – Calculations of electrostatic field of AC lines – Effect 

of high electrostatic field on biological organisms and human beings - Surface voltage 

gradients and Maximum gradients of actual transmission lines – Voltage gradients on sub 

conductor. 

UNIT III POWER CONTROL 9 

Electrostatic induction in un energized lines – Measurement of field and voltage gradients for 

three phase single and double circuit lines – Un energized lines. Power Frequency Voltage 

control and overvoltage in EHV lines: No load voltage – Charging currents at power frequency- 

Voltage control – Shunt and Series compensation – Static VAR compensation. 

UNIT IV CORONA EFFECTS AND RADIO INTERFERENCE 9 

Corona in EHV lines – Corona loss formulae-Charge voltage diagram- Attenuation of 

traveling waves due to Corona – Audio noise due to Corona, its generation, characteristic and 

limits. Measurements of audio noise radio interference due to Corona - properties of radio noise – 

Frequency spectrum of RI fields – Measurements of RI and RIV. 

UNIT V STEADY STATE AND TRANSIENT LIMITS 9 

Design of EHV lines based on steady state and transient limits - EHV cabilitys and their 
characteristics-Introduction six phase transmission – UHV. 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to understand the principles and types of EHVAC system. 

 Ability to analyze the electrostatic field of AC lines 

 Ability to study about the compensation. 

 Ability to study about the corona in E.H.V. lines 

 Ability to understand the EHV cabilitys. 

 Ability to analyze the steady state and transient limits. 

TEXT BOOKS: 

1. Rokosh Das Begamudre, ”Extra High Voltage AC Transmission Engineering”– Wiley Eastern 

LTD., NEW DELHI 1990. 

2. S. Rao, “HVAC and HVDC Transmission, Engineering and Practice” Khanna Publisher, Delhi, 
1990. 

REFERENCES 

1. Subir Ray, “An Introduction to High Voltage Engineering”, Prentice Hall of India 

Private Limited, 2013. 
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2. RD Begamudre, “Extra High Voltage AC Transmission Engineering”– New Academic 

Science Ltd; 4 edition 2011. 

3. Edison,” EHV Transmission line”- Electric Institution, GEC, 1968. 
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20153E65E COMMUNICATION ENGINEERING L T P C 

3 0 0 3 
OBJECTIVES: 

 To introduce the relevance of this course to the existing technology through demonstrations, case 

studies, simulations, contributions of scientist, national/international policies with a futuristic vision along 

with socio-economic impact and issues 

To study the various analog and digital modulation techniques 

To study the principles behind information theory and coding 

To study the various digital communication techniques 

UNIT I ANALOG MODULATION 9 

Amplitude Modulation – AM, DSBSC, SSBSC, VSB – PSD, modulators and demodulators – Angle 
modulation – PM and FM – PSD, modulators and demodulators – Superheterodyne receivers 

UNITII PULSE MODULATION 9 
Low pass sampling theorem – Quantization – PAM – Line coding – PCM, DPCM, DM, and ADPCM And 
ADM, Channel Vocoder - Time Division Multiplexing, Frequency Division Multiplexing 

UNIT III DIGITAL MODULATION AND TRANSMISSION 9 

Phase shift keying – BPSK, DPSK, QPSK – Principles of M-ary signaling M-ary PSK & QAM – 
Comparison, ISI – Pulse shaping – Duo binary encoding – Cosine filters – Eye pattern, equalizers 

UNIT IV INFORMATION THEORY AND CODING 9 

Measure of information – Entropy – Source coding theorem – Shannon–Fano coding, Huffman 

Coding, LZ Coding – Channel capacity – Shannon-Hartley law – Shannon's limit – Error control codes 

– Cyclic codes, Syndrome calculation – Convolution Coding, Sequential and Viterbi decoding 

UNIT V SPREAD SPECTRUM AND MULTIPLE ACCESS 9 

PN sequences – properties – m-sequence – DSSS – Processing gain, Jamming – FHSS – 
Synchronisation and tracking – Multiple Access – FDMA, TDMA, CDMA, 

OUTCOMES: 

At the end of the course, the student should be able to: 

 Ability to comprehend and appreciate the significance and role of this course in the present 
contemporary world 

Apply analog and digital communication techniques. 
Use data and pulse communication techniques. 

Analyze Source and Error control coding. 

 
TEXT BOOKS: 

1. H Taub, D L Schilling, G Saha, “Principles of Communication Systems” TMH 2007 
2. S. Haykin “Digital Communications” John Wiley 2005 

 

REFERENCES: 

1 
. B.P.Lathi, “Modern Digital and Analog Communication Systems”, 3

rd
 edition, Oxford University 

2. H P Hsu, Schaum Outline Series – “Analog and Digital Communications” TMH 2006 

3. B.Sklar, Digital Communications Fundamentals and Applications” 2/e Pearson Education 2007. 
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20153E75A DISASTER MANAGEMENT LT P C 

3 0 0 3 
OBJECTIVES: 

 To provide students an exposure to disasters, their significance and types. 

 To ensure that students begin to understand the relationship between vulnerability, 

disasters, disaster prevention and risk reduction 

 To gain a preliminary understanding of approaches of Disaster Risk Reduction (DRR) 
 To enhance awareness of institutional processes in the country and 

 To develop rudimentary ability to respond to their surroundings with potential 

disaster response in areas where they live, with due sensitivity 

UNIT I INTRODUCTION TO DISASTERS 9 
Definition: Disaster, Hazard, Vulnerability, Resilience, Risks – Disasters: Types of disasters – 
Earthquake, Landslide, Flood, Drought, Fire etc - Classification, Causes, Impacts including social, 
economic, political, environmental, health, psychosocial, etc.- Differential impacts- in terms of caste, class, 
gender, age, location, disability - Global trends in disasters:  urban disasters, pandemics, complex 
emergencies, Climate change- Dos and Don’ts during various types of Disasters. 

UNIT II APPROACHES TO DISASTER RISK REDUCTION (DRR) 9 
Disaster cycle - Phases, Culture of safety, prevention, mitigation and preparedness community based DRR, 
Structural- nonstructural measures, Roles and responsibilities of- community, Panchayati Raj Institutions/Urban 
Local Bodies (PRIs/ULBs), States, Centre, and other stake-holders- Institutional Processes and Framework at 
State and Central Level- State Disaster Management Authority(SDMA) 
– Early Warning System – Advisories from Appropriate Agencies. 

UNIT III INTER-RELATIONSHIP BETWEEN DISASTERS AND DEVELOPMENT 9 
Factors affecting Vulnerabilities, differential impacts, impact of Development projects such as dams, 
embankments, changes in Land-use etc.- Climate Change Adaptation- IPCC Scenario and Scenarios in the 
context of India - Relevance of indigenous knowledge, appropriate technology and local 
resources. 

UNIT IV DISASTER RISK MANAGEMENT IN INDIA 9 

Hazard and Vulnerability profile of India, Components of Disaster Relief: Water, Food, Sanitation, Shelter, 

Health, Waste Management, Institutional arrangements (Mitigation, Response and 

Preparedness, Disaster Management Act and Policy - Other related policies, plans, programmes and legislation 
– Role of GIS and Information Technology Components in Preparedness, Risk Assessment, 
Response and Recovery Phases of Disaster – Disaster Damage Assessment. 

UNIT V DISASTER MANAGEMENT: APPLICATIONS AND CASE STUDIES AND FIELD 

WORKS 9 
Landslide Hazard Zonation: Case Studies, Earthquake Vulnerability Assessment of Buildings and 
Infrastructure:  Case  Studies,  Drought  Assessment:  Case  Studies,  Coastal  Flooding:  Storm  Surge 

Assessment, Floods: Fluvial and Pluvial Flooding: Case Studies; Forest Fire: Case Studies, Man Made 

disasters: Case Studies, Space Based Inputs for Disaster Mitigation and Management and field works related to 

disaster management. 

TOTAL: 45 PERIODS 

OUTCOMES: 
The students will be ability to 

 Differentiate the types of disasters, causes and their impact on environment and society 

 Assess vulnerability and various methods of risk reduction measures as well as mitigation. 
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 Draw the hazard and vulnerability profile of India, Scenarious in the Indian context, Disaster damage 

assessment and management. 

TEXTBOOKS: 

1. Singhal J.P. “Disaster Management”, Laxmi Publications, 2010. ISBN-10: 9380386427 ISBN-13: 
978-9380386423 

2. Tushar Bhattacharya, “Disaster Science and Management”, McGraw Hill India Education Pvt. Ltd., 

2012. ISBN-10: 1259007367, ISBN-13: 978-1259007361] 
3. Gupta Anil K, Sreeja S. Nair. Environmental Knowledge for Disaster Risk Management, NIDM, New 

Delhi, 2011 
4. Kapur Anu Vulnerability India: A Geographical Study of Disasters, IIAS and Sage Publishers, New 

Delhi, 2010. 

REFERENCES 

1. Govt. of India: Disaster Management Act , Government of India, New Delhi, 2005 

2. Government of India, National Disaster Management Policy,2009. 

 

 

 

 

 

20153E75B HUMAN RIGHTS LT P C 

3 0 0 3 
OBJECTIVES : 

To sensitize the Engineering students to various aspects of Human Rights. 

UNIT I 9 
Human Rights – Meaning, origin and Development. Notion and classification of Rights – Natural, 
Moral and Legal Rights. Civil and Political Rights, Economic, Social and Cultural Rights; collective / 
Solidarity Rights. 

 

UNIT II 

Evolution of the concept of Human Rights Magana carta – Geneva convention of 1864. 
Declaration of Human Rights, 1948. Theories of Human Rights. 

9 

Universal 

UNIT III 

Theories and perspectives of UN Laws – UN Agencies to monitor and compliance. 
9 

UNIT IV 

Human Rights in India – Constitutional Provisions / Guarantees. 
9 

UNIT V 9 

Human Rights of Disadvantaged People – Women, Children, Displaced persons and Disabilityd persons, 
including Aged and HIV Infected People. Implementation of Human Rights – National and State Human 
Rights Commission – Judiciary – Role of NGO’s, Media, Educational Institutions, Social Movements. 

TOTAL : 45 PERIODS 
OUTCOME : 

Engineering students will acquire the basic knowledge of human rights. 
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REFERENCES: 
1. Kapoor S.K., “Human Rights under International law and Indian Laws”, Central Law Agency, 

Allahabad, 2014. 
2. Chandra U., “Human Rights”, Allahabad Law Agency, Allahabad, 2014. 
3. Upendra Baxi, The Future of Human Rights, Oxford University Press, New Delhi. 

 

 

 

 

20153E75C OPERATIONS RESEARCH L T P C 

3 0 0 3 

OBJECTIVES: 

 To provide knowledge and training in using optimization techniques under limited resources for the 
engineering and business problems. 

UNIT I LINEAR MODELS 15 
The phase of an operation research study – Linear programming – Graphical method– Simplex algorithm 
– Duality formulation – Sensitivity analysis. 

UNIT II TRANSPORTATION MODELS AND NETWORK MODELS 8 
Transportation Assignment Models –Traveling Salesman problem-Networks models – Shortest route – 
Minimal spanning tree – Maximum flow models –Project network – CPM and PERT networks – 
Critical path scheduling – Sequencing models. 

Stochastic inventory models – Multi product models – Inventory control models in practice. 

UNIT IV QUEUEING MODELS 6 

Queueing models - Queueing systems and structures – Notation parameter – Single server and multi 

server models – Poisson input – Exponential service – Constant rate service – Infinite population – 

Simulation. 

UNIT V DECISION MODELS 10 

Decision models – Game theory – Two person zero sum games – Graphical solution- Algebraic solution– 

Linear Programming solution – Replacement models – Models based on service life – Economic life– 

Single / Multi variability search technique – Dynamic Programming – Simple Problem. 

TOTAL: 45 PERIODS 
OUTCOMES: 

 Upon completion of this course, the students can ability to use the optimization techniques for use 
engineering and Business problems 

TEXT BOOK: 

1. Hillier and Libeberman, “Operations Research”, Holden Day, 2005 
2. Taha H.A., “Operations Research”, Sixth Edition, Prentice Hall of India, 2003. 

 

 

REFERENCES: 

1. Bazara M.J., Jarvis and Sherali H., “Linear Programming and Network Flows”, John Wiley, 
2009. 
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2. Budnick F.S., “Principles of Operations Research for Management”, Richard D Irwin, 1990. 

3. Philip D.T. and Ravindran A., “Operations Research”, John Wiley, 1992. 
4. Shennoy G.V. and Srivastava U.K., “Operation Research for Management”, Wiley Eastern, 

1994. 

5. Tulsian and Pasdey V., “Quantitative Techniques”, Pearson Asia, 2002. 
 

 

 

 

20153E75D 

OBJECTIVES : 

PROBABILITY AND STATISTICS L T P  C 
3 0 0  3 

 This course aims at providing the required skill to apply the statistical tools in engineering 

problems. 

 To introduce the basic concepts of probability and random variables. 

 To introduce the basic concepts of two dimensional random variables. 

 To acquaint the knowledge of testing of hypothesis for small and large samples which plays an 

important role in real life problems. 

 To introduce the basic concepts of classifications of design of experiments which plays very 

important roles in the field of agriculture and statistical quality control. 

UNIT I PROBABILITY AND RANDOM VARIABLES 12 
Probability – The axioms of probability – Conditional probability – Baye’s theorem - Discrete and 
continuous random variables – Moments – Moment generating functions – Binomial, Poisson, 
Geometric, Uniform, Exponential and Normal distributions. 

UNIT II TWO - DIMENSIONAL RANDOM VARIABLES 12 
Joint distributions – Marginal and conditional distributions – Covariance – Correlation and linear 
regression – Transformation of random variables – Central limit theorem (for independent and 
identically distributed random variables). 

UNIT III TESTING OF HYPOTHESIS 12 
Sampling distributions - Estimation of parameters - Statistical hypothesis - Large sample tests based on 
Normal distribution for single mean and difference of means -Tests based on t, Chi-square and F distributions 
for mean, variance and proportion - Contingency table (test for independent) - Goodness of fit. 

UNIT IV DESIGN OF EXPERIMENTS 12 

One way and Two way classifications - Completely randomized design – Randomized block design – Latin 

square design - 2
2 

factorial design. 

UNIT V STATISTICAL QUALITY CONTROL `12 
Control charts for measurements (X and R charts) – Control charts for attributes (p, c and np charts) – Tolerance 
limits - Acceptance sampling. 

TOTAL : 60 PERIODS 

OUTCOMES : 

Upon successful completion of the course, students will be able to: 
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 Understand the fundamental knowledge of the concepts of probability and have knowledge of standard 

distributions which can describe real life phenomenon. 

 Understand the basic concepts of one and two dimensional random variables and apply in 

engineering applications. 

  Apply the concept of testing of hypothesis for small and large samples in real life problems. 

 Apply the basic concepts of classifications of design of experiments in the field of agriculture and 
statistical quality control. 

 Have the notion of sampling distributions and statistical techniques used in engineering and 
management problems. 

TEXT BOOKS : 
1. Johnson, R.A., Miller, I and Freund J., "Miller and Freund’s Probability and Statistics for 

Engineers", Pearson Education, Asia, 8
th 

Edition, 2015. 

2. Milton. J. S. and Arnold. J.C., "Introduction to Probability and Statistics", Tata McGraw Hill, 4
th

 
Edition, 2007. 

REFERENCES : 
1. Devore. J.L., "Probability and Statistics for Engineering and the Sciences”, Cengage Learning, New 

Delhi, 8
th 

Edition, 2014. 
2. Papoulis, A. and Unnikrishnapillai, S., "Probability, Random Variables and Stochastic 

Processes", McGraw Hill Education India, 4
th 

Edition, New Delhi, 2010. 

3. Ross, S.M., "Introduction to Probability and Statistics for Engineers and Scientists", 3
rd 

Edition, 
Elsevier, 2004. 

4. Spiegel. M.R., Schiller. J. and Srinivasan, R.A., "Schaum’s Outline of Theory and Problems of 
Probability and Statistics", Tata McGraw Hill Edition, 2004. 

5. Walpole. R.E., Myers. R.H., Myers. S.L. and Ye. K., "Probability and Statistics for Engineers and 

Scientists", Pearson Education, Asia, 8
th 

Edition, 2007. 
 

 

 

 

20153E75E FIBRE OPTICS AND LASER INSTRUMENTS LT P C 
3 0 0 3 

AIM 
: 
To contribute to the knowledge of Fibre optics and Laser Instrumentation and its Industrial andMedical 
Application. 

 

COURSE OBJECTIVES 

 To expose the students to the basic concepts of optical fibres and their properties. 

 To provide adequate knowledge about the Industrial applications of optical fibres. 

 To expose the students to the Laser fundamentals. 
 To provide adequate knowledge about Industrial application of lasers. 

 To provide adequate knowledge about holography and Medical applications of Lasers. 

UNIT I OPTICAL FIBRES AND THEIR PROPERTIES 9 
Construction of optical fiber cable: Guiding mechanism in optical fiber and Basic component of optical fiber 

communication, –Principles of light propagation through a fibre: Total internal reflection, Acceptance 
angle (θa), Numerical aperture and Skew mode, –Different types of fibres and their properties: Single and 
multimode fibers and Step index and graded index fibers,– fibrecharacteristics: Mechanical characteristics and 
Transmission characteristics, – Absorption losses – Scattering losses 

– Dispersion – Connectors and splicers –Fibre termination – Optical sources: Light Emitting Diode 

(LED), – Optical detectors: PIN Diode. 
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UNIT II INDUSTRIAL APPLICATION OF OPTICAL FIBRES 9 
Fibre optic sensors: Types of fiber optics sensor, Intrinsic sensor- Temperature/ Pressure sensor, Extrinsic 
sensors, Phase Modulated Fibre Optic Sensor and Displacementsensor (Extrinsic Sensor) – Fibre optic 
instrumentation system: Measurement of attenuation (by cut back method), Optical domain reflectometers, Fiber 
Scattering loss Measurement, Fiber Absorption Measurement, Fiber dispersion measurements, End reflection 
method and Near field scanning techniques – Different types of modulators: Electro-optic modulator 
(EOM)  –Interferometric method of measurement of length – 
Moire fringes – Measurement of pressure, temperature, current, voltage, liquid level and strain. 

UNIT III LASER FUNDAMENTALS 9 

Fundamental characteristics of lasers – Level Lasers: Two-Level Laser, Three Level Laser, Quasi Three and 

four level lasers – Properties of laser: Monochromaticity, Coherence, Divergence and Directionality and 

Brightness    –Laser modes – Resonator configuration – Q-switching and mode 

locking – Cavity damping –  Types of lasers; – Gas lasers, solid lasers, liquid lasers and 

semiconductor lasers. 

UNIT IV INDUSTRIAL APPLICATION OF LASERS 9 

Laser for measurement of distance, Laser for measurement of length, Laser for measurement of velocity, 

Laser for measurement of acceleration, Laser for measurement of current, voltage and Laser for measurement 

of Atmospheric Effect: Types of LIDAR, Construction And Working, and LIDAR 

Applications – Material processing: Laser instrumentation for material processing, Powder Feeder, Laser 

Heating, Laser Welding, Laser Melting, Conduction Limited Melting and Key Hole Melting – Laser 

trimming of material: Process Of Laser Trimming, Types Of Trim, Construction And Working Advantages – 

Material Removal and vaporization: Process Of Material Removal. 

UNIT V HOLOGRAM AND MEDICAL APPLICATIONS 9 

Holography:  Basic Principle, Holography vs. photography, Principle Of Hologram Recording, 

Condition  For  Recording A  Hologram,  Reconstructing  and viewing  the  holographic  image– 

Holography for non-destructive testing – Holographic components – Medical applications of lasers, laser- 

Tissue Interactions Photochemical reactions, Thermalisation, collisional relaxation, Types of Interactions 

and Selecting an Interaction Mechanism     – Laser instruments for surgery, removal of 

tumors of   vocal  cards,   brain surgery,  plastic  surgery, gynaecology and  oncology. 

TOTAL : 45 PERIODS 
COURSE OUTCOMES (COs): 

1. Understand the principle, transmission, dispersion and attenuation characteristics of opticalfibers 

2. Apply the gained knowledge on optical fibers for its use as communication medium and as sensor as well 

which have important applications in production, manufacturing industrial and biomedical applications. 

3. Understand laser theory and laser generation system. 
4. Students will gain ability to apply laser theory for the selection of lasers for a specific Industrial and medical 

application. 

TEXT BOOKS: 

1. J.M. Senior, ‘Optical Fibre Communication – Principles and Practice’, Prentice Hall of India,1985. 
2. J. Wilson and J.F.B. Hawkes, ‘Introduction to Opto Electronics’, Prentice Hall of India, 2001. 
3. Eric Udd, William B., and Spillman, Jr., “Fiber Optic Sensors: An Introduction for Engineers and 

Scientists “, John Wiley & Sons, 2011. 

REFERENCES: 
1. G. Keiser, ‘Optical Fibre Communication’, McGraw Hill, 1995. 
2. M. Arumugam, ‘Optical Fibre Communication and Sensors’, Anuradha Agencies, 2002. 

3. John F. Ready, “Industrial Applications of Lasers”, Academic Press, Digitized in 2008. 
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4. Monte Ross, ‘Laser Applications’, McGraw Hill, 1968. 

5. John and Harry, “Industrial lasers and their application”, McGraw-Hill, 2002. 

6. Keiser, G., “Optical Fiber Communication”, McGraw-Hill, 3rd Edition, 

2000. http://nptel.ac.in/courses/117101002/ 
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20153E81A FLEXIBLE AC TRANSMISSION SYSTEMS L T P C 

  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

The start-of-art of the power system 

Performance of power systems with FACTS controllers. 

FACTS controllers for load flow and dynamic analysis 

UNIT I INTRODUCTION 9 

Real and reactive power control in electrical power transmission lines–loads & system 

compensation-Uncompensated transmission line–shunt and series compensation. 

UNIT II STATIC VAR COMPENSATOR (SVC) AND APPLICATIONS 9 

Voltage control by SVC–Advantages of slope in dynamic characteristics–Influence of SVC on 

system voltage–Design of SVC voltage regulator–TCR-FC-TCR-Modeling of SVC for power 

flow and fast transient stability– Applications: Enhancement of transient stability – Steady state 

power transfer –Enhancement of power system damping. 

UNIT III THYRISTOR CONTROLLED SERIES CAPACITOR (TCSC) AND 9 

APPLICATIONS 

Operation of the TCSC–Different modes of operation–Modelling of TCSC,  Variability 

reactance model– Modelling for Power  Flow and stability studies. Applications: 

Improvement of the system stability limit–Enhancement of system damping. 

UNIT IV VOLTAGE SOURCE CONVERTER BASED FACTS CONTROLLERS 9 

Static Synchronous Compensator (STATCOM)–Principle of operation–V-I Characteristics. 
Applications: Steady state power transfer-enhancement of transient stability-prevention of voltage 
instability. SSSC-operation of SSSC and the control of power flow–modelling of SSSC in load 
flow and transient stability studies- Dynamic voltage restorer(DVR). 

UNIT V ADVANCED FACTS CONTROLLERS 9 

Interline DVR(IDVR) - Unified Power flow controller (UPFC) - Interline power flow controller 

(IPFC) - Unified Power quality conditioner (UPQC). 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to understand, analyze and develop analytical model of FACTS controller for power 

system application. 

 Ability to understand the concepts about load compensation techniques. 

 Ability to acquire knowledge on facts devices. 

 Ability to understand the start-of-art of the power system 
 Ability to analyze the performance of steady state and transients of facts controllers. 

 Ability to study about advanced FACTS controllers. 

 

TEXT BOOKS: 

1. R.Mohan Mathur, Rajiv K.Varma,“Thyristor–Based Facts Controllers for Electrical 

Transmission Systems”, IEEE press andJohnWiley&Sons,Inc,2002. 

2. NarainG. Hingorani, “Understanding FACTS-Concepts and Technology of Flexible AC 
Transmission Systems”, Standard Publishers Distributors,Delhi-110006,2011. 

3. T.J.E Miller, Power Electronics in power systems, John Wiley and sons. 
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REFERENCES 

1. K.R. Padiyar, ”FACTS Controllers in Power Transmission and Distribution”, New Age 

International (P) Limited, Publishers, New Delhi, 2008 

2. A.T.John,“FlexibleA.C.TransmissionSystems”,InstitutionofElectricalandElectronic 
Engineers(IEEE), 1999. 

3. V.K.Sood, HVDC and FACTS controllers–Applications of Static Converters in Power 

System, APRIL2004,KluwerAcademic Publishers,2004. 

 

 

SOFT COMPUTING TECHNIQUES 

20153E81B 

 

OBJECTIVES: To impart knowledge about the following topics: 

 Basics of artificial neural network. 

 Concepts of modelling and control of neural and fuzzy control schemes. 

 Features of hybrid control schemes. 

UNIT I ARTIFICIAL NEURAL NETWORK 9 

Review of fundamentals – Biological neuron, artificial neuron, activation function, single layer 
perceptron – Limitation – Multi layer perceptron – Back Propagation Algorithm (BPA) – 
Recurrent Neural Network (RNN) – Adaptive Resonance Theory (ART) based network – Radial 
basis function network – online learning algorithms, BP through time – RTRL algorithms – 
Reinforcement learning. 

UNIT II NEURAL NETWORKS FOR MODELING AND CONTROL 9 

Modelling of non-linear systems using ANN – Generation of training data – Optimal 

architecture– Model validation – Control of non-linear systems using ANN – Direct and 

indirect neuro control schemes – Adaptive neuro controller – Familiarization with neural 

network toolbox. 

UNIT III FUZZY SET THEORY 9 

Fuzzy set theory – Fuzzy sets – Operation on fuzzy sets – Scalar cardinality, fuzzy 
cardinality, union and intersection, complement (Yager and Sugeno), equilibrium points, 
aggregation, projection, composition, cylindrical extension, fuzzy relation – Fuzzy 
membership functions. 

UNIT IV FUZZY LOGIC FOR MODELING AND CONTROL 9 

Modelling of non-linear systems using fuzzy models – TSK model – Fuzzy logic controller 

– Fuzzification – Knowledge base – Decision making logic – Defuzzification – Adaptive fuzzy 
systems – Familiarization with fuzzy logic toolbox. 

UNIT V HYBRID CONTROL SCHEMES 9 

Fuzzification and rule base using ANN – Neuro fuzzy systems – ANFIS – Fuzzy neuron– GA – 
Optimization of membership function and rule base using Genetic Algorithm – Introduction 
to other evolutionary optimization techniques, support vector machine– Case study – 
Familiarization with ANFIS toolbox. 

TOTAL : 45 PERIODS 

OUTCOMES: 
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 Ability to understand the concepts of ANN, different features of fuzzy logic and their 

modelling, control aspects and different hybrid control schemes. 

 Ability to understand the basics of artificial neural network. 

 Ability to get knowledge on modelling and control of neural. 

 Ability to get knowledge on modelling and control of fuzzy control schemes. 

 Ability to acquire knowledge on hybrid control schemes. 

 Ability to understand the concepts of Adaptive Resonance Theory 
 

 

 

TEXT BOOKS: 

1. Laurence Fausett, “Fundamentals of Neural Networks”, Prentice Hall, Englewood 

Cliffs, N.J., 1992 

2. Timothy J. Ross, “Fuzzy Logic with Engineering Applications”, McGraw Hill Inc., 

2000. 

REFERENCES 

1. Goldberg, “Genetic Algorithm in Search, Optimization and Machine learning”, 

Addison Wesley Publishing Company Inc. 1989 

2. Millon W.T., Sutton R.S. and Webrose P.J., “Neural Networks for Control”, MIT 
press, 1992 

3. Ethem Alpaydin, “Introduction to Machine learning (Adaptive Computation and 

Machine Learning series)’, MIT Press, Second Edition, 2010. 

4. Zhang Huaguang and Liu Derong, “Fuzzy Modeling and Fuzzy Control Series: Control 

Engineering”, 2006 
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20153E81C POWER SYSTEMS DYNAMICS L T P C 
  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

 Basics of dynamics and stability problems 

 Modeling of synchronous machines 

 Excitation system and speed-governing controllers. 

 Small signal stability of a single-machine infinite bus system with excitation system and power 

system stabilizer. 

  Transient stability simulation of multi machine power system. 

UNIT I INTRODUCTION 9 

Basics of system dynamics – numerical techniques – introduction to software packages to study the 

responses. Concept and importance of power system stability in the operation and design - 

distinction between transient and dynamic stability - complexity of stability problem in large 

system – necessity for reduced models - stability of interconnected systems. 

UNIT II SYNCHRONOUS MACHINE MODELLING 9 

Synchronous machine - flux linkage equations - Park’s transformation - per unit conversion 

- normalizing the equations - equivalent circuit - current space model - flux linkage state space 

model. Sub-transient and transient inductances - time constants. Simplified models (one axis and 

constant flux linkage) - steady state equations and phasor diagrams. 

UNIT III MACHINE CONTROLLERS 9 

Exciter and voltage regulators - function and types of excitation systems - typical excitation system 

configuration - block diagram and state space representation of IEEE type 1 excitation system 

- saturation function - stabilizing circuit. Function of speed governing systems - block diagram 

and state space representation of IEEE mechanical hydraulic governor and electrical hydraulic 

governors for hydro turbines and steam turbines. 

UNIT IV TRANSIENT STABILITY 9 

State equation for multi machine system with one axis model and simulation – modelling of multi 

machine power system with one axis machine model including excitation system and speed 

governing system and simulation using R-K method of fourth order (Gill’s technique) for transient 

stability analysis - power system stabilizer. For all simulations, the algorithm and flow chart have 

to be discussed. 

UNIT V DYNAMIC STABILITY 9 

System response to small disturbances - linear model of the unregulated synchronous machine 
and its modes of oscillation - regulated synchronous machine - distribution of power impact - 
linearization of the load equation for the one machine problem – simplified linear model - effect of 
excitation on dynamic stability - approximate system representation 
- supplementary stabilizing signals - dynamic performance measure - small signal 
performance measures. 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to understand and analyze power system operation, stability, control and 

protection. 

 Ability to get knowledge on the basics of dynamics and stability problems 

 Ability to design and modelling of synchronous machines 

Page 101 of 116 

664



B.TECH-EEE-R2020- ELECTIVE V- SEM VIII 
 

 

 
 Ability to study about excitation system and speed-governing controllers. 

 Ability to understand the concept of small signal stability of a single-machine infinite bus 
system with excitation system. 

 Ability to analyze the transient stability simulation. 

 

TEXT BOOKS: 

1. P.M. Anderson and A.A.Fouad, ‘Power System Control and Stability’, Galgotia 

Publications, New Delhi, 2003. 

2. P. Kundur, ‘Power System Stability and Control’, McGraw Hill Inc., USA, 1994. 

3. R.Ramanujam, “Power System Dynamics – Analysis and Simulation”, PHI, 2009. 

REFERENCES 

1. M.A.Pai and W.Sauer, ‘Power System Dynamics and Stability’, Pearson Education 

Asia, India, 2002. 

2. James A.Momoh, Mohamed. E. EI-Hawary. “ Electric Systems, Dynamics and 

Stability with Artificial Intelligence applications”, Marcel Dekker, USA First Edition, 

2000. 

3. C.A.Gross, “Power System Analysis,” Wiley India, 2011. 

4. B.M.Weedy, B.J.Lory, N.Jenkins, J.B.Ekanayake and G.Strbac,” Electric Power 

Systems”, Wiley India, 2013. 

5. K.Umarao, “Computer Techniques and Models in Power System,” I.K. International, 

2007. 
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20153E81D SMPS AND UPS 

 

OBJECTIVES: To impart knowledge about the following topics: 

 Modern power electronic converters and its applications in electric power utility. 

 Resonant converters and UPS 

UNIT I DC-DC CONVERTERS 9 

Principles of step down and step up converters – Analysis and state space modeling of 

Buck, Boost, Buck- Boost and Cuk converters. 

UNIT II SWITCHED MODE POWER CONVERTERS 9 

Analysis and state space modeling of fly back, Forward, Push pull, Luo, Half bridge and full bridge 
converters- control circuits and PWM techniques. 

UNIT III RESONANT CONVERTERS 9 

Introduction- classification- basic concepts- Resonant switch- Load Resonant converters- ZVS , 

Clamped voltage topologies- DC link inverters with Zero Voltage Switching- Series and parallel 

Resonant inverters- Voltage control. 

UNIT IV DC-AC CONVERTERS 9 

Single phase and three phase inverters, control using various (sine PWM, SVPWM and PSPWM) 

techniques, various harmonic elimination techniques- Multilevel inverters- Concepts - Types: 

Diode clamped- Flying capacitor- Cascaded types- Applications. 

UNIT V POWER CONDITIONERS, UPS & FILTERS 9 

Introduction- Power line disturbances- Power conditioners –UPS: offline UPS, Online UPS, 

Applications – Filters: Voltage filters, Series-parallel resonant filters, filter without series 

capacitors, filter for PWM VSI, current filter, DC filters – Design of inductor and transformer for 

PE applications – Selection of capacitors. 

 

TOTAL : 45 PERIODS 

 

OUTCOMES: 

 Ability to analyze the state space model for DC – DC converters 

 Ability to acquire knowledge on switched mode power converters. 

 Ability to understand the importance of Resonant Converters. 

 Ability to analyze the PWM techniques for DC-AC converters 

 Ability to acquire knowledge on modern power electronic converters and its applications in 

electric power utility. 

  Ability to acquire knowledge on filters and UPS 

 

TEXT BOOKS: 

1. Simon Ang, Alejandro Oliva,” Power-Switching Converters”, Third Edition, CRC 
Press, 2010. 
2. KjeldThorborg, “Power Electronics – In theory and Practice”, Overseas Press, First 
Indian Edition 2005. 

3. M.H. Rashid – Power Electronics handbook, Elsevier Publication, 2001. 

REFERENCES 

1. Philip T Krein, “ Elements of Power Electronics”, Oxford University Press 

2. Ned Mohan, Tore.M.Undeland, William.P.Robbins, Power Electronics converters, 
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Applications and design- Third Edition- John Wiley and Sons- 2006 

3. M.H. Rashid – Power Electronics circuits, devices and applications- third edition 
Prentice Hall of India New Delhi, 2007. 

4. Erickson, Robert W, “Fundamentals of Power Electronics”, Springer, second edition, 

2010. 
 

 

20153E81E ELECTRIC ENERGY GENERATION, UTILIZATION L T P C 
 CONSERVATION 3 0 0 3 

OBJECTIVES: 

To impart knowledge on the following Topics 

 To study the generation, conservation of electrical power and energy efficient equipments. 

 To understand the principle, design of illumination systems and energy efficiency lamps. 

 To study the methods of industrial heating and welding. 
 To understand the electric traction systems and their performance. 

UNIT I ILLUMINATION 9 
Importance of lighting – properties of good lighting scheme – laws of illumination – photometry - types 
of lamps – lighting calculations – basic design of illumination schemes for residential, commercial, 
street lighting, factory lighting and flood lighting – LED lighting and energy efficient lamps. 

UNIT II REFRIGERATION AND AIR CONDITIONING 9 

Refrigeration-Domestic refrigerator and water coolers - Air-Conditioning-Various types of air- 

conditioning system and their applications, smart air conditioning units - Energy Efficient 

motors: Standard motor efficiency, need for efficient motors, Motor life cycle, Direct Savings 

and payback analysis, efficiency evaluation factor. 

UNIT III HEATING AND WELDING 9 
Role of electric heating for industrial applications – resistance heating – induction heating – dielectric 
heating - electric arc furnaces. Brief introduction to electric welding – welding generator, 
welding transformer and the characteristics. 

UNIT IV TRACTION 9 

Merits of electric traction – requirements of electric traction system – supply systems – 
mechanics of train movement – traction motors and control – braking – recent trends in electric traction. 

UNIT V DOMESTIC UTILIZATION OF ELECTRICAL ENERGY 9 
Domestic utilization of electrical energy – House wiring. Induction based appliances, Online and OFF 
line UPS, Batteries - Power quality aspects – nonlinear and domestic loads – Earthing – Domestic, 
Industrial and Substation. 

TOTAL : 45 PERIODS 

OUTCOMES: 

• To understand the main aspects of generation, utilization and conservation. 

• To identify an appropriate method of heating for any particular industrial application. 

• To evaluate domestic wiring connection and debug any faults occurred. 

• To construct an electric connection for any domestic appliance like refrigerator as well as to 

design a battery charging circuit for a specific household application. 
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• To realize the appropriate type of electric supply system as well as to evaluate the 

performance of a traction unit. 

• To understand the main aspects of Traction. 

TEXT BOOKS: 
1. Wadhwa, C.L. “Generation, Distribution and Utilization of Electrical Energy”, New Age 

International Pvt. Ltd, 2003. 

2. Dr. Uppal S.L. and Prof. S. Rao, 'Electrical Power Systems', Khanna Publishers, New 

Delhi, 15th Edition, 2014. 

3. Energy Efficiency in Electric Utilities, BEE Guide Book, 2010 

REFERENCES 
1. Partab.H, “Art and Science of Utilisation of Electrical Energy”, Dhanpat Rai and Co, New 

Delhi, 2004. 
2. Openshaw Taylor.E, “Utilization of Electrical Energy in SI Units”, Orient Longman Pvt. Ltd, 

2003. 

3. Gupta.J.B, “Utilization of Electric Power and Electric Traction”, S.K.Kataria and Sons, 

2002. 

4. Cleaner Production – Energy Efficiency Manual for GERIAP, UNEP, Bangkok prepared by 
National Productivity Council. 

 

 

 

 

20153E81F PROFESSIONAL ETHICS IN ENGINEERING LT P C 

3 0 0 3 

OBJECTIVES: 

 To enable the students to create an awareness on Engineering Ethics and Human Values, to instill 

Moral and Social Values and Loyalty and to appreciate the rights of others. 

UNIT I HUMAN VALUES 10 

Morals, values and Ethics – Integrity – Work ethic – Service learning – Civic virtue – Respect for others – 

Living peacefully – Caring – Sharing – Honesty – Courage – Valuing time – Cooperation – Commitment – 

Empathy – Self confidence – Character – Spirituality – Introduction to Yoga and meditation for 

professional excellence and stress management. 

UNIT II ENGINEERING ETHICS 9 

Senses of ‘Engineering Ethics’ – Variety of moral issues – Types of inquiry – Moral dilemmas – Moral 

Autonomy – Kohlberg’s theory – Gilligan’s theory – Consensus and Controversy – Models of 

professional roles - Theories about right action – Self-interest – Customs and Religion – Uses of Ethical 

Theories. 

UNIT III ENGINEERING AS SOCIAL EXPERIMENTATION 9 

Engineering as Experimentation – Engineers as responsible Experimenters – Codes of Ethics – A 
Balanced Outlook on Law. 

UNIT IV SAFETY, RESPONSIBILITIES AND RIGHTS 9 

Safety and Risk – Assessment of Safety and Risk – Risk Benefit Analysis and Reducing Risk - Respect 

for Authority – Collective Bargaining – Confidentiality – Conflicts of Interest – Occupational Crime – 

Professional Rights – Employee Rights – Intellectual Property Rights (IPR) – Discrimination. 
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UNIT V    GLOBAL ISSUES 8 

Multinational Corporations – Environmental Ethics – Computer Ethics – Weapons Development – 
Engineers as Managers – Consulting Engineers – Engineers as Expert Witnesses and Advisors – Moral 
Leadership –Code of Conduct – Corporate Social Responsibility. 

TOTAL: 45 PERIODS 

OUTCOMES: 
Upon completion of the course, the student should be ability to apply ethics in society, discuss the ethical 
issues related to engineering and realize the responsibilities and rights in the society. 

TEXT BOOKS: 

1. Mike W. Martin and Roland Schinzinger, “Ethics in Engineering”, Tata McGraw Hill, New Delhi, 2003. 
2. Govindarajan M, Natarajan S, Senthil Kumar V. S, “Engineering Ethics”, Prentice Hall of India, New 

Delhi, 2004. 

 

REFERENCES: 
1. Charles B. Fleddermann, “Engineering Ethics”, Pearson Prentice Hall, New Jersey, 2004. 
2. Charles E. Harris, Michael S. Pritchard and Michael J. Rabins, “Engineering Ethics – Concepts and 

Cases”, Cengage Learning, 2009. 
3. John R Boatright, “Ethics and the Conduct of Business”, Pearson Education, New Delhi, 2003 
4. Edmund G Seebauer and Robert L Barry, “Fundamentals of Ethics for Scientists and Engineers”, Oxford 

University Press, Oxford, 2001. 
5. Laura P. Hartman and Joe Desjardins, “Business Ethics: Decision Making for Personal Integrity and 

Social Responsibility” Mc Graw Hill education, India Pvt. Ltd.,New Delhi, 2013. 
6. World Community Service Centre, ‘ Value Education’, Vethathiri publications, Erode, 2011. 

Web sources: 
1. www.onlineethics.org 
2. www.nspe.org 
3. www.globalethics.org 
4. www.ethics.org 

 

 

 

 
20153E81G PRINCIPLES OF MANAGEMENT LT P C 

3 0 0 3 

 

OBJECTIVES: 

  To enable the students to study the evolution of Management, to study the functions and principles 

of management and to learn the application of the principles in an organization. 

 

UNIT I INTRODUCTION TO MANAGEMENT AND ORGANIZATIONS 9 

Definition of Management – Science or Art – Manager Vs Entrepreneur - types of managers - 

managerial roles and skills – Evolution of Management – Scientific, human relations , system and 

contingency approaches – Types of Business organization - Sole proprietorship, partnership, company- 

public and private sector enterprises - Organization culture and Environment – Current trends and issues in 

Management. 
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Stephen P. Robbin 

UNIT II PLANNING 9 

Nature and purpose of planning – planning process – types of planning – objectives – setting objectives 

– policies – Planning premises – Strategic Management – Planning Tools and Techniques 
– Decision making steps and process. 

UNIT III ORGANISING 9 
Nature and purpose – Formal and informal organization – organization chart – organization structure 

– types – Line and staff authority – departmentalization – delegation of authority – centralization and 

decentralization – Job Design - Human Resource Management – HR Planning, Recruitment, 
selection, Training and Development, Performance Management , Career planning and management. 

UNIT IV DIRECTING 9 
Foundations of individual and group behaviour – motivation – motivation theories – motivational 
techniques – job satisfaction – job enrichment – leadership – types and theories of leadership – 
communication – process of communication – barrier in communication – effective communication – 
communication and IT. 

UNIT V CONTROLLING 9 

System and process of controlling – budgetary and non-budgetary control techniques – use of computers 
and IT in Management control – Productivity problems and management – control and performance – direct 
and preventive control – reporting. 

OUTCOMES: TOTAL: 45 PERIODS 

 Upon completion of the course, students will be ability to have clear understanding of managerial 
functions like planning, organizing, staffing, leading & controlling and have same basic 
knowledge on international aspect of management 

 
TEXT BOOKS: 
1. JAF Stoner, Freeman R.E and Daniel R Gilbert “Management”, 6th Edition, Pearson 

2. 
Education, 2004. 

s & Mary Coulter, “Management”, Prentice Hall (India)Pvt. Ltd., 10
th 

2009. 

REFERENCES: 

Edition, 

1. Harold Koontz & Heinz Weihrich, “Essentials of Management”, Tata McGraw Hill, 1998. 
2. Robert Kreitner & Mamata Mohapatra, “Management”, Biztantra, 2008. 
3. St

t
e
h
phen A. Robbins & David A. Decenzo & Mary Coulter, “Fundamentals of Management”, 

7 Edition, Pearson Education, 2011. 
4. Tripathy PC & Reddy PN, “Principles of Management”, Tata Mcgraw Hill, 1999 
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20153E82A ENERGY MANAGEMENT AND AUDITING L T P C 
  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

 To impact concepts behind economic analysis and Load management. 

 Energy management on various electrical equipments and metering. 

  Concept of lighting systems and cogeneration. 

UNIT I INTRODUCTION 9 

Basics of Energy – Need for energy management – Energy accounting - Energy 

monitoring, targeting and reporting - Energy audit process. 

UNIT II ENERGY MANAGEMENT FOR MOTORS AND COGENERATION 9 

Energy management for electric motors – Transformer and reactors - Capacitors and 

synchronous machines, energy management by cogeneration – Forms of cogeneration – 

Feasibility of cogeneration – Electrical interconnection. 

UNIT III LIGHTING SYSTEMS 9 

Energy management in lighting systems – Task and the working space - Light sources – Ballasts 
– Lighting controls – Optimizing lighting energy – Power factor and effect of harmonics, 
lighting and energy standards. 

UNIT IV METERING FOR ENERGY MANAGEMENT 9 

Metering for energy management – Units of measure - Utility meters – Demand meters – 
Paralleling of current transformers – Instrument transformer burdens – Multi tasking solid state 
meters, metering location vs requirements, metering techniques and practical examples. 

UNIT V ECONOMIC ANALYSIS AND MODELS 9 

Economic analysis – Economic models - Time value of money - Utility rate structures – Cost of 

electricity – Loss evaluation, load management – Demand control techniques – Utility 

monitoring and control system – HVAC and energy management – Economic justification. 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to understand the basics of Energy audit process. 

 Ability to understand the basics of energy management by cogeneration 

 Ability to acquire knowledge on Energy management in lighting systems 

 Ability to impact concepts behind economic analysis and Load management. 
 Ability to understand the importance of Energy management on various electrical 

equipment and metering. 

 Ability to acquire knowledge on HVAC. 

TEXT BOOKS: 

1. Barney L. Capehart, Wayne C. Turner, and William J. Kennedy, Guide to Energy 

Management, Fifth Edition, The Fairmont Press, Inc., 2006 

2. Eastop T.D & Croft D.R, Energy Efficiency for Engineers and Technologists,.Logman 

Scientific & Technical, ISBN-0-582-03184 , 1990. 
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REFERENCES 

1. Reay D.A, Industrial Energy Conservation, 1
st

edition, Pergamon Press, 1977. 

2. IEEE Recommended Practice for Energy Management in Industrial and Commercial 

Facilities, IEEE, 196. 

3. Amit K. Tyagi, Handbook on Energy Audits and Management, TERI, 2003. 

4. Electricity in buildings good practice guide, McGraw-Hill Education, 2016. 

5. National Productivity Council Guide Books 

 

 

 

20153E82B DATA STRUCTURES LT P C 
3 0 0 3 

OBJECTIVES: 
 To understand the concepts of ADTs 

 To Learn linear data structures – lists, stacks, and queues 

 To understand sorting, searching and hashing algorithms 

 To apply Tree and Graph structures 

UNIT I LINEAR DATA STRUCTURES – LIST 9 

Abstract Data Types (ADTs) – List ADT – array-based implementation – linked list implementation –– singly 
linked lists- circularly linked lists- doubly-linked lists – applications of lists –Polynomial Manipulation 
– All operations (Insertion, Deletion, Merge, Traversal). 

UNIT II LINEAR DATA STRUCTURES – STACKS, QUEUES 9 

Stack ADT – Operations - Applications - Evaluating arithmetic expressions- Conversion of Infix to postfix 

expression - Queue ADT – Operations - Circular Queue – Priority Queue - deQueue – applications of 

queues. 

UNIT III NON LINEAR DATA STRUCTURES – TREES 9 
Tree ADT – tree traversals - Binary Tree ADT – expression trees – applications of trees – binary search 
tree ADT –Threaded Binary Trees- AVL Trees – B-Tree - B+ Tree - Heap – Applications of heap. 

UNIT IV NON LINEAR DATA STRUCTURES - GRAPHS 9 

Definition – Representation of Graph – Types of graph - Breadth-first traversal - Depth-first traversal – 
Topological Sort – Bi-connectivity – Cut vertex – Euler circuits – Applications of graphs. 

UNIT V SEARCHING, SORTING AND HASHING TECHNIQUES 9 

Searching- Linear Search - Binary Search. Sorting - Bubble sort - Selection sort - Insertion sort - Shell sort – 

Radix sort. Hashing- Hash Functions – Separate Chaining – Open Addressing – Rehashing – Extendible 

Hashing. 
TOTAL: 45 PERIODS 

OUTCOMES: 
At the end of the course, the student should be able to: 

Implement abstract data types for linear data structures. 
Apply the different linear and non-linear data structures to problem solutions. 

 Critically analyze the various sorting algorithms. 
TEXT BOOKS: 

1. Mark Allen Weiss, “Data Structures and Algorithm Analysis in C”, 2nd Edition, Pearson 

Education,1997. 

2. Reema Thareja, “Data Structures Using C”, Second Edition , Oxford University Press, 2011 
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REFERENCES: 
1. Thomas H. Cormen, Charles E. Leiserson, Ronald L.Rivest, Clifford Stein, “Introduction to 

Algorithms", Second Edition, Mcgraw Hill, 2002. 
2. Aho, Hopcroft and Ullman, “Data Structures and Algorithms”, Pearson Education,1983. 
3. Stephen G. Kochan, “Programming in C”, 3rd edition, Pearson Education. 
4. Ellis Horowitz, Sartaj Sahni, Susan Anderson-Freed, “Fundamentals of Data Structures in C”, Second 

Edition, University Press, 2008 
 

 

20153E82C HIGH VOLTAGE DIRECT CURRENT TRANSMISSION L T P C 
  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

 Planning of DC power transmission and comparison with AC power 
transmission. 

 HVDC converters. HVDC 

 system control. Harmonics and 

 design of filters. 

 Power flow in HVDC system under steady state. 

UNIT I INTRODUCTION 9 

DC Power transmission technology–Comparison of AC and DC transmission–Application of DC 
transmission–Description of DC transmission system–Planning for HVDC transmission– 
Modern trends in HVDC technology–DC breakers–Operating problems– HVDC transmission 
based on VSC –Types and applications of MTDC systems. 

UNIT II ANALYSIS OF HVDC CONVERTERS 9 

Line commutated converter -Analysis of Graetz circuit with and without overlap -Pulse 

number– Choice of converter configuration – Converter bridge characteristics– Analysis of a 12 

pulse converters– Analysis of VSC topologies and firing schemes. 

UNIT III CONVERTER AND HVDC SYSTEM CONTROL 9 

Principles of DC link control–Converter control characteristics–System control hierarchy– Firing 
angle control– Current and extinction angle control–Starting and stopping of DC link 
–Power control –Higher level controllers –Control of VSC based HVDC link. 

UNIT IV REACTIVE POWER AND HARMONICS CONTROL 9 

Reactive power requirements in steady state–Sources of reactive power–SVC and 

STATCOM– Generation of harmonics –Design of AC and DC filters– Active filters. 

UNIT V POWER FLOW ANALYSIS IN AC/DC SYSTEMS 9 

Per unit system for DC quantities–DC system model –Inclusion of constraints –Power flow analysis 

–case study 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to understand the principles and types of HVDC system. 

 Ability to analyze and understand the concepts of HVDC converters. 

 Ability to acquire knowledge on DC link control. 

 Ability to understand the concepts of reactive power management, harmonics and 
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power flow analysis. 

 Ability to get knowledge about Planning of DC power transmission and comparison with 
AC power transmission. 

 Ability to understand the importance of power flow in HVDC system under steady state. 
TEXT BOOKS: 

1. Padiyar,K.R.,“HVDC power transmission system”, New Age International(P)Ltd. 

NewDelhi, Second Edition,2010. 

2. Arrillaga,J.,“High Voltage Direct Current Transmission”, Peter Pregrinus, 
London,1983. 

 

 

REFERENCES 

1. Kundur P.,“ Power System Stability and Control”, McGraw-Hill,1993. 

2. Colin Adamson and Hingorani NG,“ High Voltage Direct Current Power 

Transmission”, Garraway Limited, London, 1960. 

3. Edward Wilson Kimbark,“ Direct Current Transmission”, Vol.I, Wiley inter science, New 

York, London, Sydney,1971. 
 

 

 

 

20153E82D MICROCONTROLLER BASED SYSTEM DESIGN L T P C 
  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

 Architecture of PIC microcontroller 

 Interrupts and timers 

 Peripheral devices for data communication and transfer 

 Functional blocks of ARM processor 

 Architecture of ARM processors 

UNIT I INTRODUCTION TO PIC MICROCONTROLLER 9 

Introduction to PIC Microcontroller–PIC 16C6x and PIC16C7x Architecture–IC16cxx–- 

Pipelining - Program Memory considerations – Register File Structure - Instruction Set - 

Addressing modes – Simple Operations. 

UNIT II INTERRUPTS AND TIMER 9 

PIC micro controller Interrupts- External Interrupts-Interrupt Programming–Loop time 

subroutine Timers-Timer Programming– Front panel I/O-Soft Keys– State machines and key 

switches– Display of Constant and Variability strings. 

UNIT III PERIPHERALS AND INTERFACING 9 

I
2

C Bus for Peripherals Chip Access– Bus operation-Bus subroutines– Serial EEPROM— Analog 

to Digital Converter–UART-Baud rate selection–Data handling circuit–Initialization - 
LCD and keyboard Interfacing -ADC, DAC, and Sensor Interfacing. 

UNIT IV INTRODUCTION TO ARM PROCESSOR 9 

Architecture –ARM programmer’s model –ARM Development tools- Memory Hierarchy – ARM 
Assembly Language Programming–Simple Examples–Architectural Support for 
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Operating systems. 

UNIT V    ARM ORGANIZATION 9 

3-Stage Pipeline ARM Organization– 5-Stage Pipeline ARM Organization–ARM Instruction 

Execution- ARM Implementation– ARM Instruction Set– ARM coprocessor interface– 

Architectural support for High Level Languages – Embedded ARM Applications. 

TOTAL : 45 PERIODS 

OUTCOMES: 

• Ability to understand and apply computing platform and software for engineering 
problems. 

• Ability to understand the concepts of Architecture of PIC microcontroller 

• Ability to acquire knowledge on Interrupts and timers. 

• Ability to understand the importance of Peripheral devices for data communication. 

• Ability to understand the basics of sensor interfacing 

• Ability to acquire knowledge in Architecture of ARM processors 
TEXT BOOKS: 

1. Peatman,J.B., “Design with PIC Micro Controllers”PearsonEducation,3
rd

Edition, 

2004. 

2. Furber,S., “ARM System on Chip Architecture” Addison Wesley trade Computer 

Publication, 2000. 

REFERENCES 

1. Mazidi, M.A.,“PIC Microcontroller” Rollin Mckinlay, Danny causey ,Prentice Hall of 

India, 2007. 

 

 

 

20153E82E 

 

OBJECTIVES: To impart knowledge about the following topics: 

 Smart Grid technologies, different smart meters and advanced metering infrastructure. 

 The power quality management issues in Smart Grid. 

 The high performance computing for Smart Grid applications 

 

UNIT I INTRODUCTION TO SMART GRID 9 

Evolution of Electric Grid, Concept, Definitions and Need for Smart Grid, Smart grid drivers, 

functions, opportunities, challenges and benefits, Difference between conventional & Smart Grid, 

National and International Initiatives in Smart Grid. 

 

UNIT II SMART GRID TECHNOLOGIES 9 

Technology Drivers, Smart energy resources, Smart substations, Substation Automation, Feeder 

Automation ,Transmission systems: EMS, FACTS and HVDC, Wide area monitoring, Protection and 

control, Distribution systems: DMS, Volt/VAR control, Fault Detection, Isolation and 
service restoration, Outage management, High-Efficiency Distribution 

Transformers, Phase Shifting Transformers, Plugin Hybrid Electric Vehicles(PHEV). 

SMART GRID L T P C 
 3 0 0 3 
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UNIT III SMART METERS AND ADVANCED METERING INFRASTRUCTURE 9 

IntroductiontoSmartMeters,AdvancedMeteringinfrastructure(AMI)driversandbenefits, AMI 

protocols, standards and initiatives, AMI needs in the smart grid, Phasor Measurement 

Unit(PMU), Intelligent Electronic Devices(IED)&their application for monitoring & protection. 

UNIT IV POWER QUALITY MANAGEMENT IN SMART GRID 9 

Power Quality & EMC in Smart Grid, Power Quality issues of Grid connected Renewable Energy 

Sources, Power Quality Conditioners for Smart Grid, W eb based Power Quality monitoring, 

Power Quality Audit. 

UNIT V HIGH PERFORMANCE COMPUTING FOR SMART GRID 9 

APPLICATIONS 

Local Area Network(LAN),House Area Network(HAN), Wide Area Network(WAN), Broad band 

over Power line(BPL),IP based Protocols, Basics of Web Service and CLOUD Computing to 

make    Smart    Grids    smarter,    Cyber    Security    for    Smart    Grid. 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Learners will develop more understanding on the concepts of Smart Grid and its present 
developments. 

 Learners will study about different Smart Grid technologies. 

 Learners will acquire knowledge about different smart meters and advanced 
metering infrastructure. 

Learners will have knowledge on power quality management in Smart Grids 

Learners will develop more understanding on LAN, WAN and Cloud Computing for 

Smart Grid applications. 

 

TEXT BOOKS: 

1. Stuart Borlase “Smart Grid: Infrastructure, Technology and Solutions”,CRCPress2012. 

2. JanakaEkanayake,NickJenkins,KithsiriLiyanage,JianzhongWu,AkihikoYokoyama, 
“Smart Grid: TechnologyandApplications”,Wiley2012. 

REFERENCES 

 VehbiC. Güngör ,Dilan Sahin, Taskin Kocak, Salih Ergüt, Concettina Buccella, Carlo Cecati, 
and Gerhard P. Hancke, “Smart Grid Technologies: Communication Technologies and 
Standards” IEEE Transactions On Industrial Informatics, Vol.7,No.4, November2011. 

 Xi Fang, Satyajayant Misra, Guoliang Xue, and Dejun Yang“SmartGrid –The New and 
Improved Power Grid: A Survey” ,IEEE Transaction on Smart Grids,vol.14,2012. 

 James Momohe “Smart Grid: Fundamentals of Design and Analysis,”, Wiley-IEEE Press , 
2012. 

 

 

20153E82F BIOMEDICAL INSTRUMENTATION L T P C 

3 0 0 3 
OBJECTIVES: 

 To Introduce Fundamentals of Biomedical Engineering 

 To study the communication mechanics in a biomedical system with few 

examples 

 To study measurement of certain important electrical and non-electrical 

parameters 
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 To understand the basic principles in imaging techniques 

 To have a basic knowledge in life assisting and therapeutic devices 

UNIT I FUNDAMENTALS OF BIOMEDICAL ENGINEERING 9 
Cell and its structure – Resting and Action Potential – Nervous system and its fundamentals - Basic 
components of a biomedical system- Cardiovascular systems- Respiratory systems -Kidney and blood flow 
- Biomechanics of bone - Biomechanics of soft tissues -Physiological signals and transducers - 
Transducers – selection criteria – Piezo electric, ultrasonic transducers - Temperature 
measurements - Fibre optic temperature sensors 

UNIT II NON ELECTRICAL PARAMETERS MEASUREMENT AND DIAGNOSTIC 9 

PROCEDURES 
Measurement of blood pressure - Cardiac output - Heart rate - Heart sound - Pulmonary function 
measurements – spirometer – Photo Plethysmography, Body Plethysmography – Blood Gas analysers, 
pH of blood –measurement of blood pCO2, pO2, finger-tip oxymeter - ESR, GSR measurements. 

UNIT III ELECTRICAL PARAMETERS ACQUISITION AND ANALYSIS 9 
Electrodes – Limb electrodes –floating electrodes – pregelled disposability electrodes - Micro, needle 
and surface electrodes – Amplifiers, Preamplifiers, differential amplifiers, chopper amplifiers – 
Isolation amplifier - ECG – EEG – EMG – ERG – Lead systems and recording methods – Typical 
waveforms - Electrical safety in medical environment, shock hazards – leakage current-Instruments for 
checking safety parameters of biomedical equipment. 

UNIT IV IMAGING MODALITIES AND ANALYSIS 9 
Radio graphic and fluoroscopic techniques – Computer tomography – MRI – Ultrasonography – 
Endoscopy – Thermography –Different types of biotelemetry systems - Retinal Imaging - Imaging 
application in Biometric systems. 

UNIT V LIFE ASSISTING, THERAPEUTIC AND ROBOTIC DEVICES 9 
Pacemakers – Defibrillators – Ventilators – Nerve and muscle stimulators – Diathermy – Heart – Lung 
machine – Audio meters – Dialysers – Lithotripsy - ICCU patient monitoring system - Nano Robots - 
Robotic surgery –Orthopedic prostheses fixation. 

TOTAL : 45 PERIODS 

OUTCOMES: At the end of the course students will have the 

Ability to understand the philosophy of the heart, lung, blood circulation and 
respiration system. 

 Ability to provide latest ideas on devices of non‐electrical devices. 

 Ability to gain knowledge on various sensing and measurement devices of electrical origin. 

 Ability to understand the analysis systems of various organ types. 

 Ability to bring out the important and modern methods of imaging techniques and their 

analysis. 

 Ability to explain the medical assistance/techniques, robotic and therapeutic equipments. 

TEXT BOOKS: 

1. Leslie Cromwell, “Biomedical Instrumentation and Measurement”, Prentice Hall of India, New 
Delhi, 2007. 

2. Khandpur R.S, Handbook of Biomedical Instrumentation, Tata McGraw-Hill, New Delhi,2
nd

 

edition, 2003 
3. Joseph J Carr and John M.Brown, Introduction to Biomedical Equipment Technology, John 
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Wiley and sons, New York, 4
th 

edition, 2012 

REFERENCES 

1. John G. Webster, Medical Instrumentation Application and Design, John Wiley and sons, New 

York, 1998. 
2. Duane Knudson, Fundamentals of Biomechanics, Springer, 2nd Edition, 2007. 
3. Suh, Sang, Gurupur, Varadraj P., Tanik, Murat M., Health Care Systems, Technology and 

Techniques, Springer, 1st Edition, 2011. 
4. Ed. Joseph D. Bronzino, The Biomedical Engineering Hand Book, Third Edition, Boca 

Raton, CRC Press LLC, 2006. 

5. M.Arumugam, ‘Bio-Medical Instrumentation’, Anuradha Agencies, 2003. 

 

 

20153E82G FUNDAMENTALS OF NANOSCIENCE L T P C 
3 0 0 3 

OBJECTIVES: 
To learn about basis of nanomaterial science, preparation method, types and application 

UNIT I INTRODUCTION 8 

Nanoscale Science and Technology- Implications for Physics, Chemistry, Biology and Engineering- 
Classifications of nanostructured materials- nano particles- quantum dots, nanowires-ultra-thinfilms- 
multilayered materials. Length Scales involved and effect on properties: Mechanical, Electronic, 
Optical, Magnetic and Thermal properties. Introduction to properties and motivation for study 
(qualitative only). 

Colloidal routes, Self-assembly, Vapour phase deposition, MOCVD, Sputtering, Evaporation, 
Molecular Beam Epitaxy, Atomic Layer Epitaxy, MOMBE. 

UNIT III NANOMATERIALS 12 
Nanoforms of Carbon - Buckminster fullerene- graphene and carbon nanotube, Single wall carbon 
Nanotubes (SWCNT) and Multi wall carbon nanotubes (MWCNT)- methods of synthesis(arc-growth, laser 
ablation, CVD routes, Plasma CVD), structure-property Relationships applications- Nanometal oxides-ZnO, 

TiO2,MgO, ZrO2, NiO, nanoalumina,  CaO, AgTiO2, Ferrites,  Nanoclays- 
functionalization and applications-Quantum wires, Quantum  dots-preparation, properties and 
applications. 

UNIT IV CHARACTERIZATION TECHNIQUES 9 
X- ray diffraction technique, Scanning Electron Microscopy - environmental techniques, Transmission Electron 
Microscopy including high-resolution imaging, Surface Analysis techniques- AFM, SPM, STM, SNOM, 
ESCA, SIMS-Nanoindentation. 

UNIT V APPLICATIONS 7 

NanoInfoTech: Information storage- nanocomputer, molecular switch, super chip, nanocrystal, 

Nanobiotechlogy: nanoprobes in medical diagnostics and biotechnology, Nano medicines, Targetted drug 

delivery, Bioimaging - Micro Electro Mechanical Systems (MEMS), Nano Electro Mechanical Systems 

(NEMS)- Nanosensors, nano crystalline silver for bacterial inhibition, Nanoparticles for sunbarrier 

products - In Photostat, printing, solar cell, battery. 

TOTAL : 45 PERIODS 

UNIT II GENERAL METHODS OF PREPARATION   9 
Bottom-up Synthesis-Top-down Approach: Co-Precipitation, Ultrasonication, Mechanical Milling, 
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OUTCOMES: 

 Will familiarize about the science of nanomaterials 

 Will demonstrate the preparation of nanomaterials 
 Will develop knowledge in characteristic nanomaterial 

TEXT BOOKS : 
1. A.S. Edelstein and R.C. Cammearata, eds., “Nanomaterials: Synthesis, Properties and 

Applications”, Institute of Physics Publishing, Bristol and Philadelphia, 1996. 
2. N John Dinardo, “Nanoscale Charecterisation of surfaces & Interfaces”, 2nd edition, 

Weinheim Cambridge, Wiley-VCH, 2000. 

 
REFERENCES: 

1. G Timp, “Nanotechnology”, AIP press/Springer, 1999. 
2. Akhlesh Lakhtakia,“The Hand Book of Nano Technology, Nanometer Structure, 

Theory, Modeling and Simulations”. Prentice-Hall of India (P) Ltd, New Delhi, 2007. 
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1.1.3 SUPPORTING DOCUMENTS 

 

 
1.1.3 Total number of courses having focus on employability/ 

entrepreneurship/ skill development offered by the University during the year. 

 

 

SCHOOL OF ENGINEERING AND TECHNOLOGY 
 

 

 
DEPARTMENT OF ELECTRICAL & 

ELECTRONICS ENGINEERING 
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680



 

Skill Development  Employability  Entrepreneurship  

 
 

 

 

 

 

 
 

SCHOOL OF ENGINEERING AND TECHNOLOGY 
 

 

 
DEPARTMENT OF ELECTRICAL & 

ELECTRONICS ENGINEERING 

 
COURSE STRUCTURE 

M.TECH-POWER SYSTEMS 
(PART TIME) 

[Regulation2022] 
[for candidates admitted to M.Tech Power 

System program from June2022 onwards] 
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PRIST UNIVERSITY 

FACULTY OF ENGINEERING AND TECHNOLOGY 

DEPARTMENT OF ELECTRICAL AND ELECTRONICS 

ENGINEERING PROGRAMME: M.TECH-POWER SYSTEMS 

(PART TIME) CURRICULUM -REGULATION 2022 

 
SEMESTER – I 

 

SL.NO. SUBJECT CODE SUBJECT L T P C 

1. 
22248S11DP 

Applied Mathematics for 
Power System 
Engineering 

3 1 0 4 

2. 22272C12P System Theory 3 1 0 4 

3. 22272C13P Advanced Power System 
Analysis 

3 1 0 4 

4. 22272L14P Power System 
Simulation Laboratory 

0 0 3 3 

 TOTAL    15 

 
SEMESTER – II 

 

SL.NO. SUBJECT CODE SUBJECT L T P C 

1 22272C21P EHV power transmission. 3 1 0 4 

2 22272C22P Advanced Power System 
Protection 

3 1 0 4 

3 22272E23_P Elective-I 3 0 0 3 

4 222TECWRP Technical 
Writing/Seminars 

0 0 3 3 

 TOTAL    14 

 

SEMESTER – III 
SL.NO. SUBJECT CODE SUBJECT L T P C 

1 22272C31P Economic Operations of 
Power Systems 

3 1 0 4 

2 22272C32P HVDC and FACTS 3 1 0 4 

3 22272E33_P Elective –II 3 0 0 3 

682



 

Skill Development  Employability  Entrepreneurship  

4 22272L34P Advanced Power 
System Simulation 

Laboratory 

0 0 3 3 

 TOTAL    14 

 
 
 

 SEMESTER – IV 
 
 

SL.NO. SUBJECT CODE SUBJECT L T P C 

1 22272C41P Power System Control 3 1 0 4 

2 22272C42P Electrical Transients in 
power systems 

3 1 0 4 

3 22272E43_P Elective –III 3 0 0 3 

4 22272P44P Project work Phase –I 0 0 10 10 

 TOTAL    21 

 

SEMESTER – V 
 

SL.NO. SUBJECT CODE SUBJECT L T P C 

1. 22272E51_P Elective –IV 3 0 0 3 

2. 22272E52_P Elective –V 3 0 0 3 

3. 22272E53_P Elective –VI 3 0 0 3 

 TOTAL    9 

 
 
 
 

SEMESTER – VI 
 

SL.NO. SUBJECT CODE SUBJECT L T P C 

1. 22272P61P Project work Phase -II 0 0 15 15 

Total Credits = 88 
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Elective –III Elective –III 
 

 
 

Elective –I 
 

SL.NO. SUBJECT CODE SUBJECT L T P C 

1 22272E23AP Analysis and Design of 
Power Converters 

3 0 0 3 

2. 22272E23BP Modeling and Analysis 
of Electrical Machines 

3 0 0 3 

3. 22272E23CP Advanced Power 
System Dynamics 

3 0 0 3 

4. 22272E23DP Analysis and 
Computation of 
Electromagnetic 
Transients in Power 
Systems 

3 0 0 3 

 
Elective –II 

 

SL.NO. SUBJECT CODE SUBJECT L T P C 
1 22272E33AP Smart Grid 3 0 0 3 

2. 22272E33BP Solar and Energy 
Storage Systems 

3 0 0 3 

3. 22272E33CP Power System 
Reliability 

3 0 0 3 

4. 22272E33DP Distributed Generation 
and Microgrid 

3 0 0 3 

 
 

Elective –III 
      

 
 

SL.NO. SUBJECT CODE SUBJECT L T P C 

1 22272E43AP Wind Energy conversion 
systems 

3 0 0 3 

2. 22272E43BP AI Techniques to Power 
Systems 

3 0 0 3 

3. 22272E43CP Electrical Distribution 
System 

3 0 0 3 

4. 22272E43DP Energy Management 
and Auditing 

3 0 0 3 
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Elective –IV 
 

SL.NO. SUBJECT CODE SUBJECT L T P C 

1 22272E51AP Power Electronics 
applications in Power 
systems 

3 0 0 3 

2. 22272E51BP Power system Dynamics 3 0 0 3 

3. 22272E51CP Electric Vehicles and 
Power Management 

3 0 0 3 

4. 22272E51DP Electromagnetic 
Interference and 
Compatibility 

3 0 0 3 

 
Elective –V 

 

SL.NO. SUBJECT CODE SUBJECT L T P C 

1 22275E52AP Power Conditioning 3 0 0 3 

2. 22275E52BP Deregulated Power 
System 

3 0 0 3 

3. 22275E52CP Control System Design 
for Power Electronics 

3 0 0 3 

4. 22275E52DP Principles of EHV 
Transmission 

3 0 0 3 

 
Elective –VI 

 
SL.NO. SUBJECT CODE SUBJECT L T P C 

1 22272E53AP Software for Control 
system Design 

3 0 0 3 

2. 22272E53BP Industrial Power system 
analysis and design 

3 0 0 3 

3. 22272E53CP Soft Computing 
Techniques 

3 0 0 3 

4. 22272E53DP Restructured Power 
System 

3 0 0 3 
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Credit Distribution 
 

 

 

 
Sem. 

Core Courses 
 

Elective 

Courses 

 

 
Total Credits 

Theory 

Courses 

Practical 

Courses 

Nos. Credits Nos. Credits Nos. Credits 

I 02 08 01 03 - - 15 

II 02 08 01 03 01 03 14 

III 02 08 01 03 01 03 14 

IV 02 08 01 10 01 03 21 

V - - - - 03 09 09 

VI - - 01 15 - - 15 

Total Credits 88 
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SEMESTER I 

22248S11DP -APPLIED MATHEMATICS FOR POWER SYSTEM ENGINEERING 

3 1 0 4 

1. ADVANCED MATRIX THEORY 9 

Matrix norms – Jordan canonical form – Generalized eigenvectors – Singular value 

decomposition – Pseudo inverse – Least square approximations. 

2. RANDOM PROCESSES 9 

Random variable, discrete, continuous types - Binomial, Poisson, normal and 

exponential distributions density & distribution Functions- Moments Moment Generating 

Functions – Notion of stochastic processes - Auto-correlation – Cross correlation . 

 
3. LINEAR PROGRAMMING 9 

 Basic   concepts – Graphical and Simplex 

Assignment problem. 
methods –Transportation   problem – 

 

4. DYNAMIC PROGRAMMING 9 

Elements of the dynamic programming model – optimality principle – Examples of 

dynamic programming models and their solutions. 

5. INTEGRAL TRANSFORMS 9 

Finite Fourier transform - Fourier series - Finite sine   Transform   - Cosine 

transform - finite Hankel transform - definition, Transform of df/dx where p is a 

root of Jn(p) = 0, Transform of 

 

d2f 1 df d2f 1 df n2f 

--- +  --- ---, and Transform of   ---- + --- --- - --- 

dx2 x   dx dx2 x dx x2 

L = 45 T = 15   P = 0   C =4 
 

REFERENCES 

1. Lewis.D.W., Matrix Theory ,Allied Publishers, Chennai 1995. 

2. Bronson, R, Matrix Operations, Schaums outline Series, McGraw Hill, New York. 

1989. 

3. Andrews, L.A., and Shivamoggi B.K., “Integral Transforms for Engineers and 

Applied Mathematicians”, Macmillan , New York ,1988. 

4. Taha, H.A., " Operations research - An Introduction ", Mac Millan publishing Co., 

(1982). 

5. Gupta, P.K.and Hira, D.S., " Operations Research ", S.Chand & Co., New Delhi, 

(1999).6.. 

6. Ochi, M.K. " Applied Probability and Stochastic Processes ", John Wiley & Sons 

(1992). 

7. Peebles Jr., P.Z., " Probability Random Variables and Random Signal Principles, 

McGraw Hill Inc., (1993). 
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22272C12P - SYSTEM THEORY 

3 1 0 4 
 
 

1. PHYSICAL SYSTEMS AND STATE ASSIGNMENT 9 

Systems - electrical - mechanical - hydraulic - pneumatic - thermal systems - modelling of some 

typical systems like D.C. Machines - inverted pendulum. 

2. STATE SPACE ANALYSIS 9 

Realisation of state models - non-uniqueness - minimal realisation - balanced realisation - 

solution of state equations - state transition matrix and its properties - free and forced responses - 

properties - controllability and observability - stabilisability and detectability - Kalman 

decomposition. 

3. MIMO SYSTEMS - FREQUENCY DOMAIN DESCRIPTIONS 9 

Properties of transfer functions - impulse response matrices - poles and zeros of transfer function 

matrices - critical frequencies - resonance - steady state and dynamic response - bandwidth - 

Nyquist plots - singular value analysis. 

4. NON-LINEAR SYSTEMS 9 

Types of non-linearity - typical examples - equivalent linearization - phase plane analysis - limit 

cycles - describing functions - analysis using describing functions - jump resonance. 

5. STABILITY 9 

Stability concepts - equilibrium points - BIBO and asymptotic stability - direct method of 

Liapunov - application to non-linear problems - frequency domain stability criteria - Popov‟s 

method and its extensions. 

 

L = 45  T = 15 P = 0 C =4 

REFERENCES 

1. M. Gopal, „Modern Control Engineering‟, Wiley, 1996. 

2. J.S. Bay, „Linear State Space Systems‟, McGraw-Hill, 1999. 

3. Eroni-Umez and Eroni, „System dynamics & Control‟, Thomson Brooks / Cole, 1998. 

4. K. Ogatta, „Modern Control Engineering‟, Pearson Education, Low Priced Edition, 1997. 

5. G.J. Thaler, „Automatic control systems‟, Jaico publishers, 1993. 

6. John S. Bay, „Linear State Space Systems‟, McGraw-Hill International Edition, 1999. 
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OBJECTIVES: 

22272C13P - ADVANCED POWER SYSTEM ANALYSIS  
3 1 0 4 

 To introduce different techniques of dealing with sparse matrix for large scale power 

systems. 

 To impart in-depth knowledge on different methods of power flow solutions. 

 To perform optimal power flow solutions in detail. 

 To perform short circuit fault analysis and understand the consequence of different 

type of faults. 

 To Illustrate different numeric al integration methods and factors influencing 

transient stability 

UNIT I SOLUTION TECHNIQUE 9 

Sparse Matrix techniques for large scale power systems: Optimal ordering schemes forpreserving 

sparsity. Flexible packed storage scheme for storing matrix as compact arrays –Factorization by 

Bifactorization and Gauss elimination methods; Repeat solution using Left and Right factors and 

L and U matrices. 

UNIT II POWER FLOW ANALYSIS 9 

Power flow equation in real and polar forms; Review of Newton‟s method for solution; 

Adjustment of P-V buses; Review of Fast Decoupled Power Flow method; Sensitivity factors for 

P-V bus adjustment.. 

UNIT III OPTIMAL POWER FLOW 9 

Problem statement; Solution of Optimal Power Flow (OPF) – The gradient method, Newton‟s 

method, Linear Sensitivity Analysis; LP methods – With real power variables only – LP method 

with AC power flow variables and detailed cost functions; Security constrained Optimal Power 

Flow; Interior point algorithm; Bus Incremental costs. 

UNIT IV SHORT CIRCUIT ANALYSIS 9 

Formation of bus impedance matrix with mutual coupling (single phase basis and three phase 

basis)- Computer method for fault analysis using ZBUS and sequence components. Derivation of 

equations for bus voltages, fault current and line currents, both in sequence and phase – 

symmetrical and unsymmetrical faults. 

UNIT V TRANSIENT STABILITY ANALYSIS 9 

Introduction, Numerical Integration Methods: Euler and Fourth Order Runge-Kutta methods, 

Algorithm for simulation of SMIB and multi-machine system with classical synchronous 

machine model; Factors influencing transient stability, Numerical stability and implicit 

Integration methods. 

L = 45 T = 15   P = 0   C =4 

 

OUTCOMES: 

 Ability to apply the concepts of sparse matrix for large scale power system analysis 

 Ability to analyze power system studies that needed for the transmission system 

planning. 
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REFERENCES: 

 

1. A.J.Wood and B.F.Wollenberg, “Power Generation Operation and Control”, John Wiley and 

sons, New York, 1996. 

2. W.F.Tinney and W.S.Meyer, “Solution of Large Sparse System by Ordered Triangular 

Factorization” IEEE Trans. on Automatic Control, Vol : AC-18, pp:333346 Aug 1973. 

3.K.Zollenkopf,  “Bi-Factorization:  Basic Computational Algorithm and Programming 

Techniques ; pp:75-96 ; Book on “Large Sparse Set  of Linear  Systems” Editor: 

J.K.Rerd,Academic Press, 1971. 

4. M.A.Pai,” Computer Techniques in Power System Analysis”,Tata McGraw-Hill Publishing 

Company Limited, New Delhi, 2006. 

5. G W Stagg , A.H El. Abiad, “Computer Methods in Power System Analysis”, McGraw Hill, 

1968. 

6. P.Kundur, “Power System Stability and Control”, McGraw Hill, 1994. 
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SEMESTER – I 

 
22272L14P- POWER SYSTEM SIMULATION LABORATORY 0 0 3 3 

 
 

OBJECTIVES: 
 

 To have hands on experience on various system studies and different techniques used 

 for system planning using Software packages 

 To perform the dynamic analysis of power system 



LIST OF EXPERIMENTS 
 

1. Power flow analysis by Newton-Raphson method and Fast decoupled method 
 

2. Transient stability analysis of single machine-infinite bus system using classical machine 

model 

3. Contingency analysis: Generator shift factors and line outage distribution factors 
 

4. Economic dispatch using lambda-iteration method 
 

5. Unit commitment: Priority-list schemes and dynamic programming 
 

6. State Estimation  (DC) 
 

7. Analysis of switching surge using EMTP: Energisation of a long distributed- parameter line 
 

8. Analysis of switching surge using EMTP : Computation of transient recovery voltage 
 

9. Simulation and Implementation of Voltage Source Inverter 
 

10. Digital Over Current Relay Setting and Relay Coordination using Suitable software packages 

11 Co-ordination of over-current and distance relays for radial line protection 

TOTAL: 60 PERIODS 
 

OUTCOMES: 
 

 Upon Completion of the course, the students will be able to: 

 Analyze the power flow using Newton-Raphson method and Fast decoupled method. 

 Perform contingency analysis & economic dispatch 

 Set Digital Over Current Relay and Coordinate Relay 
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22272C21P- EHV POWER TRANSMISSION 

SEMESTER -II 

 

3 1 0 4 
 

 

1. INTRODUCTION 9 

Standard transmission voltages – different configurations of EHV and UHV lines – 

average values of line parameters – power handling capacity and line loss – costs of transmission 

lines and equipment – mechanical considerations in line performance. 

2. CALCULATION OF LINE PARAMETERS 9 

Calculation of resistance, inductance and capacitance for multi-conductor lines – 

calculation of sequence inductances and capacitances – line parameters for different modes of 

propagation – resistance and inductance of ground return, numerical example involving a typical 

400/220kV line using line constant program. 

3. VOLTAGE GRADIENTS OF CONDUCTORS 9 

Charge-potential relations for multi-conductor lines – surface voltage gradient on 

conductors – gradient factors and their use – distribution of voltage gradient on sub conductors 

of bundle - voltage gradients on conductors in the presence of ground wires on towers. 

4. CORONA EFFECTS 9 

Power losses and audible losses: I R loss and corona loss - audible noise generation and 

characteristics - limits for audible noise - Day-Night equivalent noise level- radio interference: 

corona pulse generation and properties - limits for radio interference fields 

5. ELECTROSTATIC FIELD OF EHV LINES 9 

Effect of EHV line on heavy vehicles - calculation of electrostatic field of AC lines- 

effect of high field on humans, animals, and plants - measurement of electrostatic fields - 

electrostatic Induction in unenergised circuit of a D/C line - induced voltages in insulated ground 

wires - electromagnetic interference 

L = 45 T = 15   P = 0   C =4 

REFERENCES 

1. Rakosh Das Begamudre, “Extra High Voltage AC Transmission Engineering”, Second 

Edition, New Age International Pvt. Ltd., 1990. 

2. Power Engineer‟s Handbook, Revised and Enlarged 6th Edition, TNEB Engineers‟ 

Association, October 2002. 

3. Microtran Power System Analysis Corporation, Microtran Reference Manual, Vancouver 

Canada. (Website: www.microtran.com). 
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SEMESTER – II 

 

22272C22P - ADVANCED POWER SYSTEM PROTECTION 3 1 0 4 

OBJECTIVES: 

 To illustrate concepts of transformer protection 

 To describe about the various schemes of Over current protection 

 To analyze distance and carrier protection 

 To familiarize the concepts of Generator protection and Numerical protection 

UNIT I OVER CURRENT & EARTH FAULT PROTECTION 9 

Zones of protection – Primary and Backup protection – operating principles and Relay 

Construction - Time – Current characteristics-Current setting – Time setting-Over current 

protective schemes –Concept of Coordination - Protection of parallel / ring feeders – Reverse 

power or directional relay –Polarisation Techniques – Cross Polarisation – Quadrature 

Connection -Earth fault and phase fault protection - Combined Earth fault and phase fault 

protection scheme - Phase fault protective - scheme directional earth fault relay - Static over 

current relays – Numerical over – current protection; numerical coordination example for a radial 

feeder 

UNIT II TRANSFORMER & BUSBAR PROTECTION 9 

Types of transformers –Types of faults in transformers- Types of Differential Protection – High 

Impedance – External fault with one CT saturation – Actual behaviors of a protective CT – 

Circuit model of a saturated CT - Need for high impedance – Disadvantages - Percentage 

Differential Bias Characteristics – Vector group & its impact on differential protection - Inrush 

phenomenon – Zero Sequence filtering – High resistance Ground Faults in Transformers – 

Restricted Earth fault Protection - Inter-turn faults in transformers – Incipient faults in 

transformers - Phenomenon of overfluxing in transformers – Transformer protection application 

chart. Differential protection of busbars external and internal fault - Supervisory relay-protection 

of three – Phase busbars – Numerical examples on design of high impedance busbar differential 

scheme –Biased Differential Characteristics – Comparison between Transformer differential & 

Busbar differential. 

UNIT III DISTANCE AND CARRIER PROTECTION OF TRANSMISSION LINES 

9 

Drawback of over – Current protection – Introduction to distance relay – Simple impedance relay 

– Reactance relay – mho relays comparison of distance relay – Distance protection of a three – 

Phase line-reasons for inaccuracy of distance relay reach - Three stepped distance protection Trip 

contact configuration for the three - Stepped distance protection - Three-stepped protection f 

three-phase line against all ten shunt faults - Impedance seen from relay side - Three-stepped 

protection of double end fed lines-need for carrier – Aided protection – Various options for a 

carrier –Coupling and trapping the carrier into the desired line section - Unit type carrier aided 
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directional comparison relaying – Carrier aided distance schemes for acceleration of zone ΙΙ; 

numerical example for a typical distance protection scheme for a transmission line. 

 

UNIT IV        GENERATOR PROTECTION 9 
 

Electrical circuit of the generator –Various faults and abnormal operating conditions – Stator 

Winding Faults – Protection against Stator (earth) faults – third harmonic voltage protection – 

Rotor fault – Abnormal operating conditions - Protection against Rotor faults – Potentiometer 

Method – injection method – Pole slipping – Loss of excitation – Protection against Mechanical 

faults; Numerical examples for typical generator protection schemes 

UNIT V         NUMERICAL PROTECTION 
 

Introduction–Block diagram of numerical relay - Sampling theorem- Correlation with a reference 

(LES) technique-Digital filtering-numerical over - Current protection– Numerical transformer 

differential protection-Numerical distance protection of transmission line 

L = 45 T = 15   P = 0   C =4 

OUTCOMES: 

 Learners will be able to understand the various schemes available in Transformer 

 protection 

 Learners will have knowledge on Overcurrent protection. 

 Learners will attain knowledge about Distance and Carrier protection in transmission lines. 

 Learners will understand the concepts of Generator protection. 

 Learners will attain basic knowledge on substation automation. 

REFERENCES 

1 Y.G. Paithankar and S.R Bhide, “Fundamentals of Power System Protection”, Prentice-Hall 

of India, 2003 

2 Badri Ram and D.N. Vishwakarma, “Power System Protection and Switchgear”, Tata 

McGraw- Hill Publishing Company, 2002. 

3 T.S.M. Rao, “Digital Relay / Numerical relays”, Tata McGraw Hill, New Delhi, 1989. 

4 P.Kundur, “Power System Stability and Control”, McGraw-Hill, 1993. 
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SEMESTER - III 

22272C31P - ECONOMIC OPERATIONS OF POWER SYSTEMS 

3 1 0 4 

1. INTRODUCTION 9 

Planning and operational problems of power systems – review of economic dispatch and 

calculation using B matrix loss formula – use of participation factors in on line economic dispatch. 

2. OPTIMAL POWER FLOW PROBLEM 9 

Real and reactive power control variables – operation and security constraints and their limits – 

general OPF problem with different objective functions – formulation – cost loss minimization 

using Dommel and Tinney‟s method and SLP – development of model and algorithm – MVAR 

planning – optimal sitting and sizing of capacitors using SLR method – interchange evaluation 

using SLP. 

3. HYDRO THERMAL SCHEDULING 9 

Problems definition and mathematical model of long and short term problems – discretization – 

dynamic and incremental dynamic programming – methods of local variation – hydro thermal 

system with pumped hydro units – solution by local variation treating pumped hydro unit for load 

management and spinning reserve. 

4. UNIT COMMITMENT 9 

Constraints in unit commitment – solution by priority list method – dynamic programming method 

– backward and forward – restricted search range. 

5. MAINTENANCE SCHEDULING 9 

Factors considered in maintenance scheduling for generating units – turbines – boilers – 

introduction to maintenance scheduling using mathematical programming. 

L = 45 T = 15   P = 0   C =4 

REFERENCES 

1. Allen J.Wood and Bruce F.Wollenberg, “Power generation and control”, John Wiley & Sons, 

New York, 1984. 

2. Krichmayer L., “Economic operation of power systems”, John Wiley and sons Inc, New York, 

1958. 

3. Krichmayer L.K, “Economic control of Interconnected systems”, Jhon Wiley and sons Inc, 

New York, 1959. 

4. Elgerd O.I., “Electric energy systems theory – an introduction”, McGraw Hill, New Delhi, 

1971. 
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22272C32P - HVDC and FACTS 

SEMESTER – III 

 

 
3 1 0 4 

 

 

OBJECTIVES: 

 To emphasis the need for FACTS controllers. 

 To learn the characteristics, applications and modeling of series and controllers. 

 To analyze the interaction of different FACTS controller and coordination 

 To impart knowledge on operation, modelling and control of HVDC link. 

 To perform steady state analysis of AC/DC system. 

UNIT I INTRODUCTION 9 

Review of basics of power transmission networks-control of power flow in AC transmission 

line- Analysis of uncompensated AC Transmission line- Passive reactive power compensation: 

Effect of series and shunt compensation at the mid-point of the line on power transfer- Need for 

FACTS controllers- types of FACTS controllers. Comparison of AC & DC Transmission, 

Applications of DC Transmission Topologies. 

UNIT II SVC & STATCOM 9 

Configuration of SVC- voltage regulation by SVC- Modelling of SVC for load flow 

analysisDesign of SVC to regulate the mid-point voltage of a SMIB system- Applications Static 

synchronous compensator (STATCOM )- Operation of STATCOM – Voltage regulation – 

Power flow control with STATCOM. 

UNIT III TCSC and SSSC 9 

Concepts of Controlled Series Compensation- Operation of TCSC - Analysis of TCSC operation 

- Modelling of TCSC for load flow studies - Static synchronous series compensator (SSSC)- 

Operation of SSSC - Modelling of SSSC for power flow – operation of Unified power flow 

controllers(UPFC ). 

UNIT IV ANALYSIS OF HVDC LINK 9 

Simplified analysis of six pulse Graetz bridge – Charecteristics - Analysis of converter 

operations – Commutation overlap – Equivalence circuit of bipolar DC transmission link – 

Modes of operation – Mode ambiguity – Different firing angle controllers – Power flow control. 

UNIT V POWER FLOW ANALYSIS IN AC/DC SYSTEMS 9 

Per unit system for DC Quantities - Modelling of DC links - Solution of DC load flow - Solution 

of AC-DC power flow – Unified and Sequential methods. 

TOTAL : 45 PERIODS 

 
OUTCOMES: 

 Learners will be able to refresh on basics of power transmission networks and need for 

FACTS controllers 

 Learners will understand the significance about different voltage source converter based 

FACTS controllers 

 Learners will understand the significance of HVDC converters and HVDC system control 

 Learners will attain knowledge on AC/DC power flow analysis 
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REFERENCES 

 

1. Mohan Mathur, R., Rajiv. K. Varma, “Thyristor – Based Facts Controllers for Electrical 

Transmission Systems”, IEEE press and John Wiley & Sons, Inc. 

2. K.R.Padiyar, “FACTS Controllers in Power Transmission and Distribution”, New Age 

International (P) Ltd., Publishers, New Delhi, Reprint 2008. 

3. K.R.Padiyar, “HVDC Power Transmission Systems”, New Age International (P) Ltd., 

New Delhi, 2002. 

4. J.Arrillaga, “High Voltage Direct Current Transmission”, Peter Pregrinus, London, 1983. 

5. V.K.Sood, “HVDC and FACTS controllers- Applications of Static Converters in Power 

System”, Kluwer Academic Publishers 2004 
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SEMESTER - III 

 

22272L34P- ADVANCED POWER SYSTEM SIMULATION 

LABORATORY LT P C 
 

0 0 4 2 

 

OBJECTIVES: 
 

 To analyze the effect of FACTS controllers by performing steady state analysis. 

 To have hands on experience on different wind energy conversion technologies 

LIST OF EXPERIMENTS 
 

1. Small-signal stability analysis of single machine-infinite bus system using classical 

machine model 

2. Small-signal stability analysis of multi-machine configuration with classical machine 

model 

3. Induction motor starting analysis 

4. Load flow analysis of two-bus system with STATCOM 

5. Transient analysis of two-bus system with STATCOM 

6. Available Transfer Capability calculation using an existing load flow program 

7. Study of variable speed wind energy conversion system- DFIG 

8. Study of variable speed wind energy conversion system- PMSG 

9. Computation of harmonic indices generated by a rectifier feeding a R-L load 

10. Design of active filter for mitigating harmonics 
SEMESTER – IV 

22272C41P - POWER SYSTEM CONTROL 3 1 0 4 

1. AUTOMATIC GENERATION CONTROL 9 

Plant and system level control problem – ALFC of single area system modeling state and 

transient response – EDC control loop – ALFC of multi area system – modeling – static and 

transient response of two area system development of state variable model – two area system – 

AGC system design Kalman‟s method. 

2. AUTOMATIC VOLTAGE CONTROL 9 

Modeling of AVR loop – components – dynamic and static analysis – stability 

compensation – system level voltage control using OLTC, capacitor and generator voltages – 

expert system application for system voltage control. 

3. SECURITY CONTROL CONCEPT 9 

System operating states by security control functions – monitoring evaluation of system 

state by contingency analysis – corrective controls (preventive, emergency and restorative) – 

islanding scheme. 

4. STATE ESTIMATION 9 

Least square estimation – basic solution – sequential form of solution – static state 

estimation of power system by different algorithms – tracking state estimation of power system- 

computation consideration – external equivalency. Treatment of bad data and on line load flow 
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analysis. 

5. COMPUTER CONTROL OF POWER SYSTEM 9 

Energy control center – various levels – national – regional and state level SCADA 

system – computer configuration – functions, monitoring, data acquisition and controls – EMS 

system – software in EMS system. Expert system applications for power system operation. 

L = 45  T = 15   P = 0 C =4 

REFERENCES 

1. Kundur.P., “power system stability and control”, McGraw Hill, 1994. 
2. Anderson P.M., and Fouad A.A, “power system control and stability”, Galgotia publication, New 

Delhi, 1981. 

3. Taylor C.W., “power systems voltage stability”, McGraw Hill, New Delhi, 1993. 

4. IEEE recommended practice for excitation system models for power system stability studies, 

IEEE standard 421.5, 1992. 

5. Kimbark E.W., “power system stability”, Vol.3., Synchronous machines, John Wiley and sons, 

1956. 

6. T.V Custem, C.Vournas, “voltage stability of power system”, Kluwer Acadamic Publishers, 

1998. 

7. Elgerd O.L., “Elctric energy systems theory – an introduction”, McGraw Hill, New Delhi, 1971. 
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SEMESTER – IV 

22272C42P- ELECTRICAL TRANSIENTS IN POWER SYSTEMS 

3 1 0 4 

1. TRAVELLING WAVES ON TRANSMISSION LINE 9 

Lumped and Distributed Parameters – Wave Equation – Reflection, Refraction, Behavior of 

Travelling waves at the line terminations – Lattice Diagrams – Attenuation and Distortion – 

Multi-conductor system and Velocity wave. 

2. COMPUTATION OF POWER SYSTEM TRANSIENTS 9 

Principle of digital computation – Matrix method of solution, Modal analysis, Z transforms, 

Computation using EMTP – Simulation of switches and non-linear elements. 

3. LIGHTNING, SWITCHING AND TEMPORARY OVERVOLTAGES 9 

Lightning: Physical phenomena of lightning – Interaction between lightning and power 

system – Factors contributing to line design – Switching: Short line or kilometric fault – 

Energizing transients - closing and re-closing of lines - line dropping, load rejection - Voltage 

induced by fault – Very Fast Transient Overvoltage (VFTO) 

4. BEHAVIOUR OF WINDING UNDER TRANSIENT CONDITION 9 

Initial and Final voltage distribution - Winding oscillation - traveling wave solution - 

Behavior of the transformer core under surge condition – Rotating machine – Surge in generator 

and motor 

5. INSULATION CO-ORDINATION 9 

Principle of insulation co-ordination in Air Insulated substation (AIS) and Gas Insulated 

Substation (GIS), insulation level, statistical approach, co-ordination between insulation and 

protection level –overvoltage protective devices – lightning arresters, substation earthing. 

L = 45 T = 15  P = 0   C =4 

REFERENCES 

1. Pritindra Chowdhari, “Electromagnetic transients in Power System”, John Wiley and Sons 

Inc., 1996. 

2. Allan Greenwood, “Electrical Transients in Power System”, Wiley & Sons Inc. New York, 

1991. 

3. Klaus Ragaller, “Surges in High Voltage Networks”, Plenum Press, New York, 1980. 

4. Rakosh Das Begamudre, “Extra High Voltage AC Transmission Engineering”, (Second 

edition) Newage International (P) Ltd., New Delhi, 1990. 

5. Naidu M S and Kamaraju V, “High Voltage Engineering”, Tata McGraw-Hill Publishing 

Company Ltd., New Delhi, 2004. 

6. IEEE Guide for safety in AC substation grounding IEEE Standard 80-2000. 

7. Working Group 33/13-09 (1988), „Very fast transient phenomena associated with Gas 

Insulated System‟, CIGRE, 33-13, pp. 1-2 
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ELECTIVES – I (semester-II) 

22272E23AP – ANALYSIS AND DESIGN OF POWER CONVERTERS L T P C 

3 0 0 3 

OBJECTIVES: 

 

• To determine the operation and characteristics of controlled rectifiers. 

• To apply switching techniques and basic topologies of DC-DC switching regulators. 

• To introduce the design of power converter components. 

• To provide an in depth knowledge about resonant converters. 

• To comprehend the concepts of AC-AC power converters and their applications. 

UNIT I SINGLE PHASE & THREE PHASE CONVERTERS 9 

Principle of phase controlled converter operation – single-phase full converter and semi- 

converter (RL,RLE load)- single phase dual converter – Three phase operation full converter and 

semi-converter (R,RL,RLE load) – reactive power – power factor improvement techniques – 

PWM rectifiers. 

UNIT II DC-DC CONVERTERS 9 

Limitations of linear power supplies, switched mode power conversion, Non-isolated DC-DC 

converters: operation and analysis of Buck, Boost, Buck-Boost, Cuk& SEPIC – under 

continuous and discontinuous operation – Isolated converters: basic operation of Flyback, 

Forward and Push-pull topologies. 

UNIT III DESIGN OF POWER CONVERTER COMPONENTS 9 

Introduction to magnetic materials- hard and soft magnetic materials –types of cores , copper 

windings – Design of transformer –Inductor design equations –Examples of inductor design for 

buck/flyback converter-selection of output filter capacitors – selection of ratings for devices – 

input filter design. 

UNIT IV RESONANT DC-DC CONVERTERS 9 

Switching loss, hard switching, and basic principles of soft switching- classification of resonant 

converters- load resonant converters – series and parallel – resonant switch converters – 

operation and analysis of ZVS, ZCS converters comparison of ZCS/ZVS-Introduction to 

ZVT/ZCT PWM converters. 

UNIT V          AC-AC CONVERTERS 9 

Principle of on-off and phase angle control – single phase ac voltage controller – analysis with R 

& RL load – Three phase ac voltage controller – principle of operation of cyclo converter – 

single phase and three phase cyclo converters – Introduction to matrix converters. 

TOTAL : 45 PERIODS 

OUTCOMES: 

At the end of the course the student will be able to: 
• Analyze various single phase and three phase power converters 

• Select and design dc-dc converter topologies for a broad range of power conversion 
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applications. 

• Develop improved power converters for any stringent application requirements. 

• Design ac-ac converters for variable frequency applications. 
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TEXT BOOKS: 

1 Ned Mohan,T.MUndeland and W.P Robbin, “Power Electronics: converters, Application 

and design” John Wiley and sons.Wiley India edition, 2006. 

2 Rashid M.H., “Power Electronics Circuits, Devices and Applications ", Prentice Hall 

India, Third Edition, New Delhi, 2004. 

3 P.C. Sen, “Modern Power Electronics”, Wheeler Publishing Co, First Edition, New 

Delhi, 1998. 

4 P.S.Bimbra, “Power Electronics”, Khanna Publishers, Eleventh Edition, 2003 

5 Simon Ang, Alejandro Oliva, “Power-Switching Converters, Second Edition, CRC Press, 

Taylor & Francis Group, 2010 

6 V.Ramanarayanan, “Course material on Switched mode power conversion”, 2007 

7 Alex Van den Bossche and VencislavCekovValchev, “Inductors and 

TransformersforPowerElectronics”, CRC Press, Taylor & Francis Group, 2005 

8 W. G. Hurley and W. H.Wolfle, “Transformers and Inductors for Power Electronics 

Theory, Design and Applications”, 2013 John Wiley & Sons Ltd. 

9 Marian.K.Kazimierczuk and DariuszCzarkowski, “Resonant Power Converters”, John 

Wiley & Sons limited, 2011 
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ELECTIVE– I (semester-I) 
 

22272E23BP - MODELING AND ANALYSIS OF ELECTRICAL MACHINES 

3 1 0 4 

 

UNIT I PRINCIPLES OF ELECTROMAGNETIC ENERGY CONVERSION 

General expression of stored magnetic energy - co-energy and force/torque - example using 

single and doubly excited system. 

. 

UNIT II BASIC CONCEPTS OF ROTATING MACHINES 

Calculation of air gap M.M.F. - per phase machine inductance using physical machine data - 

voltage and torque equation of D.C. machine - three phase symmetrical induction machine and 

salient pole synchronous machines in phase variable form. 

 

UNIT III INTRODUCTION TO REFERENCE FRAME THEORY 

Static and rotating reference frames - transformation relationships - examples using static 

symmetrical three phase R, R-L, R-L-M and R-L-C circuits - application of reference frame 

theory to three phase symmetrical induction and synchronous machines - dynamic direct and 

quadrature axis model in arbitrarily rotating reference frames - voltage and torque equations - 

derivation of steady state phasor relationship from dynamic model - generalized theory of 

rotating electrical machine and Kron‟s primitive machine. 

 

UNIT IVD ETERMINATIONOF SYNCHRONOUS MACHINE DYNAMIC 

EQUIVALENT CIRCUIT PARAMETERS 

Standard and derived machine time constants - frequency response test - analysis and dynamic 

modeling of two phase asymmetrical induction machine and single phase induction machine. 

 

UNIT V SPECIAL MACHINES 

Permanent magnet synchronous machine - surface permanent magnet (square and sinusoidal 

back E.M.F. type) and interior permanent magnet machines - construction and operating 

principle - dynamic modeling and self controlled operation - analysis of switch reluctance 

motors. 

L = 45 T = 15   P = 0   C =4 

TEXT BOOKS 

1. Charles Kingsley, A.E. Fitzgerald Jr. and Stephen D. Umans, „Electric Machinery‟, Tata 

McGraw-Hill, Fifth Edition, 1992. 

2. R. Krishnan, „Electric Motor & Drives: Modelling, Analysis and Control‟, Prentice Hall of 

India, 2001. 

REFERENCES 

1. C.V. Jones, „The Unified Theory of Electrical Machines‟, Butterworth, 1967. 
2. T.J.E. Miller, „Brushless Permanent Magnet and Reluctance Motor Drives‟ Clarendon 

Press, 1989. 
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22272E51BP ADVANCED POWER SYSTEM DYNAMICS  L T P C 
OBJECTIVES:  3 0 0 3 

 
• To perform transient stability analysis using unified algorithm. 
• To impart knowledge on sub-synchronous resonance and oscillations 
• To analyze voltage stability problem in power system. 
• To familiarize the methods of transient stability enhancement 

UNIT ITRANSIENT STABILITY ANALYSIS 9 
 

Review of numerical integration methods: Euler and Fourth Order Runge-Kutta methods, 
Numerical stability and implicit methods, Interfacing of Synchronous machine (variable 
voltage) model to the transient stability algorithm (TSA) with partitioned – explicit and 
implicit approaches – Interfacing SVC with TSA-methods to enhance transient stability 

 
UNIT II UNIFIED ALGORITHM FOR DYNAMIC ANALYSIS OF POWER SYSTEMS 

9 
Need for unified algorithm- numerical integration algorithmic steps-truncation error- 
variable step size – handling the discontinuities- numerical stability- application of the 
algorithm for transient. Mid-term and long-term stability simulations 

 
UNIT III SUBSYSNCHRONOUS RESONANCE (SSR) AND OSCILLATIONS 9 
Subsynchronous Resonance (SSR) – Types of SSR - Characteristics of series –Compensated 
transmission systems –Modeling of turbine-generator-transmission network- Self- 
excitation due to induction generator effect – Torsional interaction resulting in SSR – 
Methods of analyzing SSR – Numerical examples illustrating instability of subsynchronous 
oscillations – time-domain simulation of subsynchronous resonance – EMTP with detailed 
synchronous machine model- Turbine Generator Torsional Characteristics: Shaft system 
model – Examples of torsional characteristics – Torsional Interaction with Power System 
Controls: Interaction with generator excitation controls – Interaction with speed governors 
– Interaction with nearby DC converters 

 
UNIT IV TRANSMISSION, GENERATION AND LOAD ASPECTS OF VOLTAGE 

STABILITY ANALYSIS     9 
 

Review of transmission aspects – Generation Aspects: Review of synchronous machine 
theory – Voltage and frequency controllers – Limiting devices affecting voltage stability – 
Voltage-reactive power characteristics of synchronous generators – Capability curves – 
Effect of machine limitation on deliverable power – Load Aspects – Voltage dependence of 
loads – Load restoration dynamics – Induction motors – Load tap changers – Thermostatic 
load recovery – General aggregate load models. 

 
UNIT V ENHANCEMENT OF TRANSIENT STABILITY AND COUNTER MEASURES 

FOR SUB SYNCHRONOUS RESONANCE 9 
 

Principle behind transient stability enhancement methods: high-speed fault clearing, 
reduction of transmission system reactance, regulated shunt compensation, dynamic 
braking, reactor switching, independent pole-operation of circuit-breakers, single-pole 
switching, fast-valving, high-speed excitation systems; NGH damper scheme. 

TOTAL : 45 PERIODS 
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OUTCOMES: 
 

• Learners will be able to understand the various schemes available in Transformer 
protection 

• Learners will have knowledge on Over current protection. 
• Learners will attain knowledge about Distance and Carrier protection in 

transmission lines. 
• Learners will understand the concepts of Busbar protection. 
• Learners will attain basic knowledge on numerical protection techniques 

 
REFERENCES 

 
1 R.Ramnujam,” Power System Dynamics Analysis and Simulation”, PHI Learning 

Private Limited, New Delhi, 2009 
2 T.V. Cutsem and C.Vournas, “Voltage Stability of Electric Power Systems”, Kluwer 

publishers,1998 
3 P. Kundur, “Power System Stability and Control”, McGraw-Hill, 1993. 
4 H.W. Dommel and N.Sato, "Fast Transient Stability Solutions," IEEE Trans., Vol. PAS- 

91, pp, 1643-1650, July/August 1972. 
5 Roderick J . Frowd and J. C. Giri, “Transient stability and Long term dynamics 

unified”, IEEE Trans., Vol 101, No. 10, October 1982. 
6 M.Stubbe, A.Bihain,J.Deuse, J.C.Baader, “A New Unified software program for the 

study of the dynamic behaviour of electrical power system” IEEE Transaction, 
Power Systems, Vol.4.No.1,Feb:1989 Pg.129 to 138 

708



 

 

Skill Development  Employability  Entrepreneurship  

22272E23DP  ANALYSIS AND COMPUTATION OF 
ELECTROMAGNETIC TRANSIENTS IN POWER SYSTEMS 

L T P C 
OBJECTIVES: 3 0 0 3 

• To understand the various types of transients and its analysis in power system. 

• To learn about modeling and computational aspects transients computation 

UNIT I REVIEW OF TRAVELLING WAVE PHENOMENA 9 
Lumped and Distributed Parameters – Wave Equation – Reflection, Refraction, Behaviour 
of Travelling waves at the line terminations – Lattice Diagrams – Attenuation and 
Distortion. 

UNIT II LIGHTNING, SWITCHING AND TEMPORARY OVERVOLTAGES 9 
Lightning overvoltages: interaction between lightning and power system- ground wire 
voltage and voltage across insulator; switching overvoltage: Short line or kilometric fault, 
energizing transients - closing and re-closing of lines, methods of control; temporary 
overvoltages: line dropping, load rejection; voltage induced by fault; very fast transient 
overvoltage (VFTO). 

UNIT III PARAMETERS AND MODELING OF OVERHEAD LINES 9 
Review of line parameters for simple configurations: series resistance, inductance and 
shunt capacitance; bundle conductors : equivalent GMR and equivalent radius; modal 
propagation in transmission lines: modes on multi-phase transposed transmission lines, α- 
β-0 transformation and symmetrical components transformation, modal impedances; 
analysis of modes on untransposed lines; effect of ground return and skin effect; 
transposition schemes; 

UNIT V FAST TRANSIENTS PHENOMENON IN AIS AND GIS 9 
Digital computation of line parameters: why line parameter evaluation programs? Salient 
features of a typical line parameter evaluation program; constructional features of that 
affect transmission line parameters; line parameters for physical and equivalent phase 
conductors elimination of ground wires bundling of conductors; principle of digital 
computation of transients: features and capabilities of electromagnetic transients program; 
steady state and time step solution modules: basic solution methods; case studies on 
simulation of various types of transients 

TOTAL : 45 PERIODS 

OUTCOMES: 
 

 Learners will be able to model over head lines, cables and transformers. 
 Learners will be able to analyze power system transients. 

 
REFERENCES 

 
1 Allan Greenwood, “Electrical Transients in Power System”, Wiley & Sons Inc. New York, 

1991. 
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2 R. Ramanujam, “Computational Electromagnetic Transients: Modeling, Solution Methods 

and Simulation”, I.K. International Publishing House Pvt. Ltd, New Delhi, 2014. 

3 Naidu M S and Kamaraju V, “High Voltage Engineering”, Tata McGraw-Hill Publishing 

Company Ltd., New Delhi, 2004. 
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ELECTIVES – II (semester-II) 
 

22272E33AP SMART GRID LTPC 

  3003 

OBJECTIVES:   

 To Study about Smart Grid technologies, different smart meters and advanced 

metering infrastructure. 

 To familiarize the power quality management issues in Smart Grid. 

 To familiarize the high performance computing for Smart Grid applications 

UNIT IINTRODUCTION TO SMART GRID 9 

Evolution of Electric Grid, Concept, Definitions and Need for Smart Grid, Smart grid drivers, 

functions, opportunities, challenges and benefits, Difference between conventional & Smart 

Grid, National and International Initiatives in Smart Grid. 

UNIT II SMART GRID TECHNOLOGIES 9 

Technology Drivers, Smart energy resources, Smart substations, Substation Automation, 

Feeder Automation ,Transmission systems: EMS, FACTS and HVDC, Wide area monitoring, 

Protection and control, Distribution systems: DMS, Volt/Var control, Fault Detection, 

Isolation and service restoration, Outage management, High-Efficiency Distribution 

Transformers, Phase Shifting Transformers, Plug in Hybrid Electric Vehicles (PHEV). 

UNIT III SMART METERS AND ADVANCED METERING INFRASTRUCTURE 9 

Introduction to Smart Meters, Advanced Metering infrastructure (AMI) drivers and 

benefits, AMI protocols, standards and initiatives, AMI needs in the smart grid, Phasor 

Measurement Unit(PMU), Intelligent Electronic Devices (IED) & their application for 

monitoring & protection. 

UNIT IV POWER QUALITY MANAGEMENT IN SMART GRID 9 

Power Quality & EMC in Smart Grid, Power Quality issues of Grid connected Renewable 

Energy Sources, Power Quality Conditioners for Smart Grid, Web based Power Quality 

monitoring, Power Quality Audit. 

UNIT V HIGH PERFORMANCE COMPUTING FOR SMART GRID APPLICATIONS 9 

Local Area Network (LAN), House Area Network (HAN), Wide Area Network (WAN), 

Broadband over Power line (BPL), IP based Protocols, Basics of Web Service and CLOUD 

Computing to make Smart Grids smarter, Cyber Security for Smart Grid. 

TOTAL : 45 PERIODS 
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OUTCOMES: 

 Learners will develop more understanding on the concepts of Smart Grid and 

its present developments. 

 Learners will study about different Smart Grid technologies. 

 Learners will acquire knowledge about different smart meters and advanced 

metering infrastructure. 

 Learners will have knowledge on power quality management in Smart Grids 

 Learners will develop more understanding on LAN, WAN and Cloud 

Computing for Smart Grid application 

 
REFERENCES 

1 Stuart Borlase “Smart Grid :Infrastructure, Technology and Solutions”, CRC Press 

2012. 

2 Janaka Ekanayake, Nick Jenkins, KithsiriLiyanage, Jianzhong Wu, Akihiko Yokoyama, 

“Smart Grid: Technology and Applications”, Wiley 2012. 

3 Vehbi C. Güngör, DilanSahin, TaskinKocak, Salih Ergüt, Concettina Buccella, Carlo 

Cecati, and Gerhard P. Hancke, “Smart Grid Technologies: Communication 

Technologies and Standards” IEEE Transactions On Industrial Informatics, Vol. 7, 

No. 4, November 2011. 

4 Xi Fang, Satyajayant Misra, Guoliang Xue, and Dejun Yang “Smart Grid – The New 

and Improved Power Grid: A Survey” , IEEE Transaction on Smart Grids, vol. 14, 

j2012. 
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22272E33BP SOLAR AND ENERGY STORAGE SYSTEMS LTPC 

  3003 

OBJECTIVES:   

 To Study about solar modules and PV system design and their applications 

 To Deal with grid connected PV systems 

 To Discuss about different energy storage systems 

UNIT IINTRODUCTION 9 

Characteristics of sunlight – semiconductors and P-N junctions –behavior of solar cells – 

cell properties – PV cell interconnection 

UNIT II STAND ALONE PV SYSTEM 9 

Solar modules – storage systems – power conditioning and regulation - MPPT- protection – 

stand alone PV systems design – sizing 

UNIT III GRID CONNECTED PV SYSTEMS 9 

PV systems in buildings – design issues for central power stations – safety – Economic 

aspect – Efficiency and performance - International PV programs 

UNIT IV ENERGY STORAGE SYSTEMS 9 

Impact of intermittent generation – Battery energy storage – solar thermal energy storage 

– pumped hydroelectric energy storage 

UNIT V APPLICATIONS 9 

Water pumping – battery chargers – solar car – direct-drive applications –Space – 

Telecommunications. 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Students will develop more understanding on solar energy storage systems 

 Students will develop basic knowledge on standalone PV system 

 Students will understand the issues in grid connected PV systems 

 Students will study about the modeling of different energy storage systems 

and their performances 

 Students will attain more on different applications of solar energy 
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REFERENCES 

1 Solanki C.S., “Solar Photovoltaics: Fundamentals, Technologies And Applications”, 

PHI Learning  Pvt. Ltd.,2015. 
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2 Stuart R.Wenham, Martin A.Green, Muriel E. Watt and Richard Corkish, “Applied 

Photovoltaics”, 2007,Earthscan, UK. Eduardo Lorenzo G. Araujo, “Solar electricity 

engineering of photovoltaic systems”, Progensa,1994. 

3 Frank S. Barnes & Jonah G. Levine, “Large Energy storage Systems Handbook”, CRC 

Press, 2011. 

4 McNeils, Frenkel, Desai, “Solar & Wind Energy Technologies”, Wiley Eastern, 

1990 

5 S.P. Sukhatme , “Solar Energy”, Tata McGraw Hill,1987. 
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22272E33CP POWER SYSTEM RELIABILITY L T P C 

OBJECTIVES:   3 0 0 3 

• To introduces the objectives of Load forecasting. 

• To study the fundamentals of Generation system, transmission system and 

Distribution system reliability analysis 

• To illustrate the basic concepts of Expansion planning 

UNIT I LOAD FORECASTING 9 

Objectives of forecasting - Load growth patterns and their importance in planning - Load 

forecasting Based on discounted multiple regression technique-Weather sensitive load 

forecasting-Determination of annual forecasting-Use of AI in load forecasting. 

UNIT II GENERATION SYSTEM RELIABILITY ANALYSIS 9 

Probabilistic generation and load models- Determination of LOLP and expected value of 

demand not served –Determination of reliability of ISO and interconnected generation 

systems 

UNIT III TRANSMISSION SYSTEM RELIABILITY ANALYSIS 9 

Deterministic contingency analysis-probabilistic load flow-Fuzzy load flow probabilistic 

transmission system reliability analysis-Determination of reliability indices like LOLP and 

expected value of demand not served 

UNIT IV EXPANSION PLANNING 9 

Basic concepts on expansion planning-procedure followed for integrate transmission 

system planning, current practice in India-Capacitor placer problem in transmission 

system and radial distributions system. 

UNIT V DISTRIBUTION SYSTEM PLANNING OVERVIEW 9 

Introduction, sub transmission lines and distribution substations-Design primary and 

secondary systems-distribution system protection and coordination of protective devices. 

TOTAL: 45 PERIODS 

OUTCOMES: 

• Students will develop the ability to learn about load forecasting. 

• Students will learn about reliability analysis of ISO and interconnected systems. 

• Students will understand the concepts ot Contingency analysis and Probabilistic 

Load flow Analysis 

• Students will be able to understand the concepts of Expansion planning 
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• Students will have knowledge on the fundamental concepts of the Distribution 

system planning 

 
REFERENCES 

1 Roy Billinton & Ronald N. Allan, “Reliability Evaluation of Power Systems” Springer 

Publication, 

2 R.L. Sullivan, “Power System Planning”, Tata McGraw Hill Publishing Company Ltd 

1977. 

3 X. Wang & J.R. McDonald, “Modern Power System Planning”, McGraw Hill Book 

Company 1994. 

4 T. Gonen, “Electrical Power Distribution Engineering”, McGraw Hill Book Company 

1986. 

5 B.R. Gupta, “Generation of Electrical Energy”,S.Chand Publications 1983. 
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22272E33DP DISTRIBUTED GENERATION AND MICROGRID L T P C 

OBJECTIVES: 3 0 0 3 

• To illustrate the concept of distributed generation 

• To analyze the impact of grid integration. 

• To study concept of Microgrid and its configuration 

UNIT I INTRODUCTION 9 

Conventional power generation: advantages and disadvantages, Energy crises, Non- 

conventional energy (NCE) resources: review of Solar PV, Wind Energy systems, Fuel Cells, 

micro-turbines, biomass, and tidal sources. 

UNIT II DISTRIBUTED GENERATIONS (DG) 9 

Concept of distributed generations, topologies, selection of sources, regulatory standards/ 

framework, Standards for interconnecting Distributed resources to electric power systems: 

IEEE 1547. DG installation classes, security issues in DG implementations. Energy storage 

elements: Batteries, ultra-capacitors, flywheels. Captive power plants 

UNIT III IMPACT OF GRID INTEGRATION 9 

Requirements for grid interconnection, limits on operational parameters,: voltage, 

frequency, THD, response to grid abnormal operating conditions, islanding issues. Impact 

of grid integration with NCE sources on existing power system: reliability, stability and 

power quality issues. 

UNIT IV BASICS OF A MICROGRID 9 

Concept and definition of microgrid, microgrid drivers and benefits, review of sources of 

microgrids, typical structure and configuration of a microgrid, AC and DC microgrids, 

Power Electronics interfaces in DC and AC microgrids 

UNIT V CONTROL AND OPERATION OF MICROGRID 9 

Modes of operation and control of microgrid: grid connected and islanded mode, Active and 

reactive power control, protection issues, anti-islanding schemes: passive, active and 

communication based techniques, microgrid communication infrastructure, Power quality 

issues in microgrids, regulatory standards, Microgrid economics, Introduction to smart 

microgrids. 

TOTAL : 45 PERIODS 
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OUTCOMES: 

• Learners will attain knowledge on the various schemes of conventional and 

nonconventional power generation. 
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• Learners will have knowledge on the topologies and energy sources of distributed 

generation. 

• Learners will learn about the requirements for grid interconnection and its impact 

with NCE sources 

• Learners will understand the fundamental concept of Microgrid. 

 

REFERENCES 

1 Amirnaser Yezdani, and Reza Iravani, “Voltage Source Converters in Power Systems: 

Modeling, Control and Applications”, IEEE John Wiley Publications, 2010. 

2 DorinNeacsu, “Power Switching Converters: Medium and High Power”, CRC Press, 

Taylor & Francis, 2006 

3 Chetan Singh Solanki, “Solar Photo Voltaics”, PHI learning Pvt. Ltd., New Delhi,2009 

4 J.F. Manwell, J.G. McGowan “Wind Energy Explained, theory design and 

applications”, Wiley publication 2010. 

5 D. D. Hall and R. P. Grover, “Biomass Regenerable Energy”, John Wiley, New York, 

1987. 

6 John Twidell and Tony Weir, “Renewable Energy Resources” Tyalor and Francis 

Publications, Second edition 2006. 
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ELECTIVES – III (semester-II) 
 

22272E43AP - WIND ENERGY CONVERSION SYSTEMS 

3 1 0 4 

UNIT-I INTRODUCTION: 9 

History of wind Electric generation - Darrieus wind - Horizontal and vertical axis-Wind turbine - 

other modern developments - Future possibilities. 

UNIT-II WIND RESOURCE AND ITS POTENTIAL FOR ELECVTRIC POWER 

GENERATION: 9 

Power Extracted By A Wind Driven Machine - Nature and occurrence of wind 
characteristics and power production - variation of mean wind speed with time. 

UNIT-III WIND POWER SITES AND WIND MEASUREMENTS: 9 

Average wind speed and other factors affecting choice of the site - Effect of wind direction - 

Measurement of wind velocity - Personal estimation without instruments- anemometers - 

Measurement of wind direction. 

UNIT-IV WIND TURBINES WITH ASYNCHRONOUS GENERATORS AND 

CONTROL ASPECTS: 9 

Asynchronous systems - Ac Generators - Self excitation of Induction Generator - 

Single Phase operation of   Induction   Generator   -   Permanenet   magnet   Generators   - 

Basic control aspects - fixed speed ratio control scheme - fixed vs variable speed 

operation of WECS. 

UNIT-V GENERATION OF ELECTRICITY 9 

Active and reactive power - P and Q transfer in power systems - Power converters - 

Characteristics of Generators - Variable Speed options - Economics. 

L = 45 T = 15   P = 0   C =4 

REFERENCES: 

1. N.G.Calvert, 'Wind Power Principles: Their Application on small scale‟, Charles 

Friffin& co. Ltd, London, 1979. 

2. Gerald W.Koeppel, “Pirnam‟s and Power from the wind”, Van Nastran Reinhold 

Co., London, 1979. 

3. Gary L. Johnson, “Wind Energy System”, Prentice hall Inc., Englewood Cliffs, New 

Jersey, 1985. 

4. Wind energy conversion system by L. Lfreris, Prentice hall (U.K) Ltd., 1990. 
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ELECTIVE III (semester-II) 

 

22272E43BP - AI TECHNIQUES TO POWER SYSTEMS 
3 1 0 4 

1. INTRODUCTION TO NEURAL NETWORKS 9 

Basics of ANN - perceptron - delta learning rule - back propagation algorithm - multilayer feed 

forward network - memory models - bi-directional associative memory - Hopfield network. 

2. APPLICATIONS TO POWER SYSTEM PROBLEMS 9 

Application of neural networks to load forecasting - contingency analysis - VAR control - 

economic load dispatch. 

3. INTRODUCTION TO FUZZY LOGIC 9 

Crispness - vagueness - fuzziness - uncertainty - fuzzy set theory fuzzy sets - fuzzy set 

operations - fuzzy measures - fuzzy relations - fuzzy function - structure of fuzzy logic 

controller – fuzzification models - data base - rule base - inference engine defuzzification 

module. 

4. APPLICATIONS TO POWER SYSTEMS 9 

Decision making in power system control through fuzzy set theory - use of fuzzy set models of 

LP in power systems scheduling problems - fuzzy logic based power system stabilizer. 

 

5. GENETIC ALGORITHM AND ITS APPLICATIONS TO POWER SYSTEMS 

9 

Introduction - simple genetic algorithm - reproduction - crossover - mutation – advanced 

operators in genetic search - applications to voltage control and stability studies. 

L = 45 T = 15  P = 0   C =4 

REFERENCES: 
1. James A. Freeman and Skapura.B.M „Neural Networks - Algorithms Applications and 

Programming Techniques‟, Addison Wesley, 1990. 

2. George Klir and Tina Folger.A, „Fuzzy sets, Uncertainty and Information‟, Prentice Hall of 

India, 1993. 

3. Zimmerman.H.J,„Fuzzy Set Theory and its Applications‟, Kluwer Academic Publishers 

1994. 

4. IEEE tutorial on „Application of Neural Network to Power Systems‟, 1996. 

5. Loi Lei Lai, „Intelligent System Applications in Power Engineering‟, John Wiley & 

SonsLtd.,1998. 
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22272E43CP ELECTRICAL DISTRIBUTION SYSTEM L T P C 

OBJECTIVES:  3 0 0 3 

• To provide knowledge about the distribution system electrical characteristics 
• To gain knowledge about planning and designing of distribution system 
• To analyze power quality in distribution system 
• To analyze the power flow in balanced and unbalanced system 

 
UNIT I INTRODUCTION 9 

 
Distribution System-Distribution Feeder Electrical Characteristics-Nature of Loads : 
Individual Customer Load, Distribution Transformer Loading and Feeder Load -Approximate 
Method of Analysis: Voltage Drop, Line Impedance, “K” Factors, Uniformly Distributed Loads 
and Lumping Loads in Geometric Configurations. 

 
UNIT II DISTRIBUTION SYSTEM PLANNING 9 

 
Factors effecting planning, present techniques, planning models(Short term planning, long 
term planning and dynamic planning), planning in the future, future nature of distribution 
planning, Role of computer in Distribution planning. Load forecast, Load characteristics and 
Load models. 

 
UNIT III DISTRIBUTION SYSTEM LINE MODEL 9 

 
Exact Line Segment Model-Modified Line Model- Approximate Line Segment Model-Modified 
“Ladder” Iterative Technique-General Matrices for Parallel Lines. 

 
UNIT IV VOLTAGE REGULATION 9 

 
Standard Voltage Ratings-Two-Winding Transformer Theory-Two-Winding Autotransformer- 
Step-Voltage Regulators: Single-Phase Step-Voltage Regulators-Three-Phase Step-Voltage 
Regulators- Application of capacitors in Distribution system. 

 
UNIT V DISTRIBUTION FEEDER ANALYSIS 9 

 
Power-Flow Analysis- Ladder Iterative Technique -Unbalanced Three-Phase Distribution 
Feeder- Modified Ladder Iterative Technique- Load Allocation- Short-Circuit Studies. 

 
TOTAL: 45 PERIODS 

 
 

OUTCOMES: 
 

• Ability to apply the concepts of planning and design of distribution system for utility 
systems 

• Ability to implement the concepts of volatage control in distribution system. 
• Ability to analyze the power flow in balanced and unbalanced system 
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1. William H. Kersting," Distribution System Modeling and Analysis " CRC press 3rd 
edition,2012. 

2. Turan Gonen, “Electric Power Distribution System Engineering”, McGraw Hill Company. 
1986 

3. James Northcote – Green, Robert Wilson, “Control and Automation of Electrical Power 
Distribution Systems”, CRC Press, New York, 2007. 

4. Pabla H S, “Electrical Power Distribution Systems”, Tata McGraw Hill. 2004 
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OBJECTIVES: 3 0 0 3 
 

• To study the concepts behind economic analysis and Load management. 
• To emphasize the energy management on various electrical equipments and metering. 
• To illustrate the concept of lighting systems and cogeneration. 

UNIT I INTRODUCTION 9 

Need for energy management - energy basics- designing and starting an energy management 
program – energy accounting -energy monitoring, targeting and reporting-energy audit 
process. 

UNIT II ENERGY COST AND LOAD MANAGEMENT 9 

Important concepts in an economic analysis - Economic models-Time value of money-Utility 
rate structures- cost of electricity-Loss evaluation- Load management: Demand control 
techniques-Utility monitoring and control system-HVAC and energy management-Economic 
justification. 

UNIT III ENERGY MANAGEMENT FOR MOTORS, SYSTEMS, AND ELECTRICAL 
EQUIPMENT 9 

Systems and equipment- Electric motors-Transformers and reactors-Capacitors and 
synchronous machines. 

UNIT IV METERING FOR ENERGY MANAGEMENT 9 

Relationships between parameters-Units of measure-Typical cost factors- Utility meters - 
Timing of meter disc for kilowatt measurement - Demand meters - Paralleling of current 
transformers - Instrument transformer burdens-Multitasking solid-state meters - Metering 
location vs. requirements- Metering techniques and practical examples. 

UNIT V LIGHTING SYSTEMS & COGENERATION 9 

Concept of lighting systems - The task and the working space -Light sources - Ballasts - 
Luminaries - Lighting controls-Optimizing lighting energy - Power factor and effect of 
harmonics on power quality - Cost analysis techniques-Lighting and energy standards 
Cogeneration: Forms of cogeneration - feasibility of cogeneration- Electrical interconnection. 

TOTAL : 45 PERIODS 
OUTCOMES: 

 
• Students will develop the ability to learn about the need for energy management and 

auditing process 
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• Learners will learn about basic concepts of economic analysis and load management. 
• Students will understand the energy management on various electrical equipments. 
• Students will have knowledge on the concepts of metering and factors influencing cost 

function 
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• Students will be able to learn about the concept of lighting systems, light sources and 
various forms of cogeneration 

 
REFERENCES 

 
1 Barney L. Capehart, Wayne C. Turner, and William J. Kennedy, “Guide to Energy 

Management”, Fifth Edition, The Fairmont Press, Inc., 2006 
2 Eastop T.D & Croft D.R, “Energy Efficiency for Engineers and Technologists”, Logman 

Scientific & Technical, 1990. 
3 Reay D.A, “Industrial Energy Conservation”, 1st edition, Pergamon Press, 1977. 
4 “IEEE Recommended Practice for Energy Management in Industrial and Commercial 

Facilities”, IEEE, 1996 
5 Amit K. Tyagi, “Handbook on Energy Audits and Management”, TERI, 2003. 
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ELECTIVES – IV (semester-III) 

22272E51AP- POWER ELECTRONICS APPLICATIONS IN POWER SYSTEMS LTPC 

3 1 0 4 

UNIT: I STATIC COMPENSATOR CONTROL 9 

Theory   of load compensation - voltage regulation and power factor correction - 

phase balance and PF correction of unsymmetrical loads - Property of static compensator 

- Thyristor controlled rectifier (TCR) - Thyristor Controlled Capacitor (TSC) -Saturable core 

reactor - Control Strategies. 

UNIT: II HARMONIC CONTROL AND POWER FACTOR IMPROVEMENT 9 

Input power factor for different types of converters - power factor improvement using Load 

and forced commutated converters. 

UNIT: III VOLTAGE CONTROL USING STATIC TAP-CHANGERS 9 

Conventional tap changing methods, static tap changers using Thyristor, different 

schemes - comparison. 

UNIT: IV STATIC EXCITATION CONTROL 9 

Solid state excitation of synchronous generators - Different schemes - Generex excitation 

systems. 

UNIT: V UNINTERRUPTABLE POWER SUPPLY SYSTEM 9 

Parallel, Redundant and non- redundant UPS - Ups using resonant power converters - 

Switch mode power supplies. 

L = 45  T = 15   P = 0 C =4 

TEXT BOOK 

Miller. T.J.E, “Reactive power control in Electric systems”. Wiley inter science, New York, 

1982. 

 

REFRENCES 

 

1. “Static Compensator for AC power systems”, Proc. IEE vol.128 Nov. 1981. pp 

362-406. 

2 “A Static alternative to the transformer on load tap changing”, IEEE Trans. On 

Pas, Vol.PAS-99, Jan. /Feb. 1980, pp86-89. 

3. “Improvements   in   Thyristor   controlled   static   on-   load   tap   controllers 

for transformers”, IEEE Trans. on PAS, Vol.PAS-101, Sept.1982, pp3091-3095. 

4. “Shunt Thyristor rectifiers for the Generex Excitation systems”, IEEE Trans. On 

PAS. PAS -96, July/August, 1977, pp1219-1325. 
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ELECTIVES – IV (semester-III) 

 

22272E32B- POWER SYSTEM DYNAMICS 

3 1 0 4 
 

1. SYNCHRONOUS MACHINE MODELLING 9 

Schematic Diagram, Physical Description: armature and field structure, machines with multiple pole 
pairs, mmf waveforms, direct and quadrature axes, Mathematical Description of a Synchronous 
Machine: Basic equations of a synchronous machine:   stator circuit equations, stator self, stator 

mutual and stator to rotor mutual inductances, dq0 Transformation: flux linkage and voltage 
equations for stator and rotor in dq0 coordinates, electrical power and torque, physical interpretation 

of dq0 transformation, Per Unit Representations: Lad-reciprocal per unit system and that from power- 
invariant form of Park‟s transformation; Equivalent Circuits for direct and quadrature axes, Steady- 
state Analysis: Voltage, current and flux-linkage relationships, Phasor representation, Rotor angle, 
Steady-state equivalent circuit, Computation of steady-state values, Equations of Motion: Swing 
Equation, calculation of inertia constant, Representation in system studies, Synchronous Machine 

Representation in Stability Studies: Simplifications for large-scale studies : Neglect of stator p

terms and speed variations, Simplified model with amortisseurs neglected: two-axis model with 

amortisseur windings neglected, classical model. 

2. MODELLING OF EXCITATION AND SPEED GOVERNING SYSTEMS 9 

Excitation System Requirements; Elements of an Excitation System; Types of Excitation 

System;Control and protective functions;IEEE (1992) block diagram for simulation of excitation 

systems. Turbine and Governing System Modelling: Functional Block Diagram of Power Generation 

and Control, Schematic of a hydroelectric plant, classical transfer function of a hydraulic turbine (no 

derivation), special characteristic of hydraulic turbine, electrical analogue of hydraulic turbine, 

Governor for Hydraulic Turbine: Requirement for a transient droop, Block diagram of governor with 

transient droop compensation, Steam turbine modelling: Single reheat tandem compounded type only 

and IEEE block diagram for dynamic simulation; generic speed-governing system model for normal 

speed/load control function. 

3. SMALL-SIGNAL STABILITY ANALYSIS WITHOUT CONTROLLERS 9 

Classification of Stability, Basic Concepts and Definitions: Rotor angle stability, The Stability 

Phenomena. Fundamental Concepts of Stability of Dynamic Systems: State-space representation, 

stability of dynamic system, Linearisation, Eigen properties of the state matrix: Eigen values and 

eigenvectors, modal matrices, eigen value and stability, mode shape and participation factor. Single- 

Machine Infinite Bus (SMIB) Configuration: Classical Machine Model stability analysis with 

numerical example, Effects of Field Circuit Dynamics: synchronous machine, network and linearised 

system equations, block diagram representation with K-constants; expression for K-constants (no 

derivation), effect of field flux variation on system stability: analysis with numerical example, 

4. SMALL-SIGNAL STABILITY ANALYSIS WITH CONTROLLERS 9 

Effects Of Excitation System: Equations with definitions of appropriate K-constants and simple 

thyristor excitation system and AVR, block diagram with the excitation system, analysis of effect of 

AVR on synchronizing and damping components using a numerical example, Power System 

Stabiliser: Block diagram with AVR and PSS, Illustration of principle of PSS application with 

numerical example, Block diagram of PSS with description, system state matrix including PSS, 

729



 

 

Skill Development  Employability  Entrepreneurship  

analysis of stability with numerical a example. Multi-Machine Configuration: Equations in a 

common reference frame, equations in individual machine rotor coordinates, illustration of formation 

of system state matrix for a two-machine system with classical models for synchronous machines, 

illustration of stability analysis using a numerical example. Principle behind small-signal stability 

improvement methods: delta-omega and delta P-omega stabilizers. 

 

5. ENHANCEMENT OF SMALL SIGNAL STABILITY 9 

 

Power System Stabilizer – Stabilizer based on shaft speed signal (delta omega) – Delta –P-Omega 

stabilizer-Frequency-based stabilizers – Digital Stabilizer – Excitation control design – Exciter gain – 

Phase lead compensation – Stabilizing signal washout stabilizer gain – Stabilizer limits 

 

L = 45  T = 15   P = 0 C =4 
 

REFERENCES 

1. P. Kundur, “Power System Stability and Control”, McGraw-Hill, 1993. 

2. IEEE Committee Report, "Dynamic Models for Steam and Hydro Turbines in 

Power System Studies”, IEEE Trans., Vol.PAS-92, pp 1904-1915, 

November/December, 1973. on Turbine-Governor Model. 

3. P.M Anderson and A.A Fouad, “Power System Control and Stability”, Iowa State 

University Press, Ames, Iowa, 1978. 
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22272E51CP ELECTRIC VEHICLES AND POWER MANAGEMENT L T P C 

 
OBJECTIVES: 

3 0 0 3 

 To understand the concept of electrical vehicles and its operations 
 To understand the need for energy storage in hybrid vehicles 
 To provide knowledge about various possible energy storage technologies that can be 
 used in electric vehicles 

UNIT I ELECTRIC VEHICLES AND VEHICLE MECHANICS 9 

Electric Vehicles (EV), Hybrid Electric Vehicles (HEV), Engine ratings, Comparisons of EV with 

internal combustion Engine vehicles, Fundamentals of vehicle mechanics 

UNIT II ARCHITECTURE OF EV’s AND POWER TRAIN COMPONENTS 9 

Architecture of EV’s and HEV’s – Plug-n Hybrid Electric Vehicles (PHEV)- Power train 
components and sizing, Gears, Clutches, Transmission and Brakes 

UNIT III CONTROL OF DC AND AC DRIVES 9 

DC/DC chopper based four quadrant operations of DC drives – Inverter based V/f Operation 
(motoring and braking) of induction motor drive system – Induction motor and permanent 
motor based vector control operation – Switched reluctance motor (SRM) drives 

 

UNIT IV BATTERY ENERGY STORAGE SYSTEM 9 

Battery Basics, Different types, Battery Parameters, Battery modeling, Traction Batteries 

UNIT V ALTERNATIVE ENERGY STORAGE SYSTEMS 9 

Fuel cell – Characteristics- Types – hydrogen Storage Systems and Fuel cell EV – Ultra capacitors 
TOTAL : 45 PERIODS 

 
 
 

 
OUTCOMES: 

 Learners will understand the operation of Electric vehicles and various energy storage 
technologies for electrical vehicles 

REFERENCES 

1 Iqbal Hussain, “Electric and Hybrid Vehicles: Design Fundamentals, Second 
Edition” CRC Press, Taylor & Francis Group, Second Edition (2011). 

2 Ali Emadi, Mehrdad Ehsani, John M.Miller, “Vehicular Electric Power Systems”, Special 

Indian Edition, Marcel dekker, Inc 2010. 

732



 

 

Skill Development  Employability  Entrepreneurship  

22272E51DP ELECTROMAGNETIC INTERFERENCE AND L T P C 

 
OBJECTIVES: 

COMPATIBILITY 3 0 0 3 

 To provide fundamental knowledge on electromagnetic interference and 
electromagnetic compatibility. 

 To study the important techniques to control EMI and EMC. 
 To expose the knowledge on testing techniques as per Indian and international 

standards in EMI measurement. 

UNIT I INTRODUCTION 9 

Definitions of EMI/EMC -Sources of EMI- Intersystems and Intrasystem- Conducted and radiated 
interference- Characteristics - Designing for electromagnetic compatibility (EMC)- EMC 
regulationtypical noise path- EMI predictions and modeling, Cross talk - Methods of eliminating 
interferences. 

UNIT II GROUNDING AND CABLING 9 

Cabling- types of cables, mechanism of EMI emission / coupling in cables –capacitive 
couplinginductive coupling- shielding to prevent magnetic radiation- shield transfer impedance, 
Grounding – safety grounds – signal grounds- single point and multipoint ground systemshybrid 
grounds- functional ground layout –grounding of cable shields- -guard shields- isolation, 
neutralizing transformers, shield grounding at high frequencies, digital grounding- Earth 
measurement Methods 

UNIT III BALANCING, FILTERING AND SHIELDING 9 

Power supply decoupling- decoupling filters-amplifier filtering –high frequency filtering- EMI 
filters characteristics of LPF, HPF, BPF, BEF and power line filter design -Choice of capacitors, 
inductors, transformers and resistors, EMC design components -shielding – near and far 
fieldsshielding effectiveness - absorption and reflection loss- magnetic materials as a shield, shield 
discontinuities, slots and holes, seams and joints, conductive gaskets-windows and coatings - 
grounding of shields 

 

UNIT IVEMI IN ELEMENTS AND CIRCUITS 9 
Electromagnetic emissions, noise from relays and switches, non- linearities in circuits, passive inter 
modulation, transients in power supply lines, EMI from power electronic equipment, EMI as 
combination of radiation and conduction 

 

UNIT V ELECTROSTATIC DISCHARGE, STANDARDS AND TESTING 9 
 TECHNIQUES  

Static Generation- human body model- static discharges- ESD versus EMC, ESD protection in 
equipments- standards – FCC requirements – EMI measurements – Open area test site 
measurements and precautions- Radiated and conducted interference measurements, Control 
requirements and testing methods 

 

TOTAL: 45 PERIODS 

OUTCOMES: 

 Recognize the sources of Conducted and radiated EMI in Power Electronic Converters and 
consumer appliances and suggest remedial measures to mitigate the problems 

 Assess the insertion loss and design EMI filters to reduce the loss 
 Design EMI filters, common-mode chokes and RC-snubber circuits measures to keep the 

interference within tolerable limits 

 
38 
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REFERENCES 

1. V.P. Kodali, “Engineering Electromagnetic Compatibility”, S. Chand, 1996 
2. Henry W.Ott, “ Noise reduction techniques in electronic systems”, John Wiley & 

Sons, 1989 
3. Bernhard Keiser, “Principles of Electro-magnetic Compatibility”, Artech House, Inc. 

(685 canton street, Norwood, MA 020062 USA) 1987 
4. Bridges, J.E Milleta J. and Ricketts.L.W., “EMP Radiation and Protective techniques”, 

John Wiley and sons, USA 1976 
5. William Duff G., & Donald White R. J, “Series on Electromagnetic Interference and 

Compatibility”, Vol. 
6. Weston David A., “Electromagnetic Compatibility, Principles and Applications”, 

1991. 
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ELECTIVES – V (semester-III) 

22275E52AP - POWER CONDITIONING 
3 1 0 4 

1. INTRODUCTION 9 

Introduction – Characterization of Electric Power Quality: Transients, short duration and 

long duration voltage variations, Voltage imbalance, waveform distortion, Voltage 

fluctuations, Power frequency variation, Power acceptability curves – power quality 

problems: poor load power factor, Non linear and unbalanced loads, DC offset in loads, 

Notching in load voltage, Disturbance in supply voltage – Power quality standards. 

2. NON-LINEAR LOADS 9 

Single phase static and rotating AC/DC converters, Three phase static AC/DC converters, 

Battery chargers, Arc furnaces, Fluorescent lighting, pulse modulated devices, Adjustable 

speed drives. 

3. MEASUREMENT AND ANALYSIS METHODS 9 
Voltage, Current, Power and Energy measurements, power factor measurements and 
definitions, event recorders, Measurement Error – Analysis: Analysis in the periodic 

steady state, Time domain methods, Frequency domain methods: Laplace’s, Fourier and 

Hartley transform – The Walsh Transform – Wavelet Transform. 

4. ANALYSIS AND CONVENTIONAL MITIGATION METHODS 9 

Analysis of power outages, Analysis of unbalance: Symmetrical components of phasor 

quantities, Instantaneous symmetrical components, Instantaneous real and reactive 

powers, Analysis of distortion: On–line extraction of fundamental sequence components 

from measured samples – Harmonic indices – Analysis of voltage sag: Detorit Edison sag 

score, Voltage sag energy, Voltage Sag Lost Energy Index (VSLEI)- Analysis of voltage 

flicker, Reduced duration and customer impact of outages, Classical load balancing 

problem: Open loop balancing, Closed loop balancing, current balancing, Harmonic 

reduction, Voltage sag reduction. 

5. POWER QUALITY IMPROVEMENT 9 

Utility-Customer interface –Harmonic filters: passive, Active and hybrid filters –Custom 

power devices: Network reconfiguring Devices, Load compensation using DSTATCOM, 

Voltage regulation using DSTATCOM, protecting sensitive loads using DVR, UPQC – 

control strategies: P- Q theory, Synchronous detection method – Custom power park – 

Status of application of custom power devices 

L = 45 T = 15  P = 0   C =4 

REFERENCES: 

1. Arindam Ghosh “Power Quality Enhancement Using Custom Power Devices”, 

Kluwer Academic Publishers, 2002. 

2. Heydt.G.T, “Electric Power Quality”, Stars in a Circle Publications, 1994(2nd edition) 

3. Dugan.R.C, “ Electrical Power System Quality”,TMH,2008. 

4. Arrillga.A.J and Neville R.Watson, Power System Harmonics, John Wiley second 

Edition,2003. 

5. Derek A. Paice, “Power electronic converter harmonics”,John Wiley & sons, 1999. 
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ELECTIVES – V (semester-III) 

22275E52BP – DEREGULATED POWER SYSTEM 

3 1 0 4 

1. FUNDAMENTALS AND ARCHITECTURE OF POWERMARKETS 9 

 

Deregulation of Electric utilities: Introduction-Unbundling-Wheeling- Reform 

motivations- Fundamentals of Deregulated Markets – Types (Future, Day-ahead and 

Spot) – Participating in Markets (Consumer and Producer Perspective) – bilateral markets 

– pool markets. Independent System Operator (ISO)-components-types of ISO - role of 

ISO - Lessons and Operating Experiences of Deregulated Electricity Markets in various 

Countries (UK, Australia, Europe, US, Asia). 

2. TECHNICAL CHALLENGES 9 

 

Total Transfer Capability – Limitations - Margins – Available transfer capability 

(ATC) – Procedure - Methods to compute ATC – Static and Dynamic ATC – Effect of 

contingency analysis – Case Study. Concept of Congestion Management – Bid, Zonal 

and Node Congestion Principles – Inter and Intra zonal congestion – Generation 

Rescheduling - Transmission congestion contracts – Case Study. 

 

3. TRANSMISSION NETWORKS AND SYSTEM SECURITY SERVICES 9 

 

Transmission expansion in the New Environment – Introduction – Role of 

transmission planning – Physical Transmission Rights – Limitations – Flow gate - 

Financial Transmission Rights – Losses – Managing Transmission Risks – Hedging – 

Investment. Ancillary Services – Introduction – Describing Needs – Compulsory and 

Demand-side provision – Buying and Selling Ancillary Services – Standards. 

 

4. MARKET PRICING 9 

 

Transmission pricing in open access system – Introduction – Spot Pricing – Uniform 

Pricing – Zonal Pricing – Locational Marginal Pricing – Congestion Pricing – Ramping 

and Opportunity Costs. Embedded cost based transmission pricing methods (Postage 

stamp, Contract path and MW-mile) – Incremental cost based transmission pricing 

methods ( Short run marginal cost, Long run marginal cost) - Pricing of Losses on Lines 

and Nodes. 

 

5. INDIAN POWER MARKET 9 

 

Current Scenario – Regions – Restructuring Choices – Statewise Operating Strategies 

– Salient features of Indian Electricity Act 2003 – Transmission System Operator – 

Regulatory and Policy development in Indian power Sector – Opportunities for IPP and 

Capacity Power Producer. Availability based tariff – Necessity – Working Mechanism – 

Beneficiaries – Day Scheduling Process – Deviation from Schedule – Unscheduled 

Interchange Rate – System Marginal Rate – Trading Surplus Generation – Applications. 

 

L = 45 T = 15  P = 0   C =4 
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REFERENCES 

1. Kankar Bhattacharya, Math H.J. Bollen and Jaap E. Daalder, “Operation of 

Restructured Power Systems”, Kluwer Academic Publishers, 2001 

2. Loi Lei Lai, “Power system Restructuring and Regulation”, John Wiley sons, 2001. 

3. Shahidehpour.M and Alomoush.M, “Restructuring Electrical Power Systems”, Marcel 

Decker Inc., 2001. 

4. Steven Stoft, “ Power System Economics”, Wiley – IEEE Press, 2002 

5. Daniel S. Kirschen and Goran Strbac, “ Fundamentals of Power System Economics”, 

John Wiley & Sons Ltd., 2004. 

6. Scholarly Transaction Papers and Utility web sites 

737



M.Tech, (Power System- R2022) PART TIME 
 

 

Skill Development  Employability  Entrepreneurship  

 

 

 
22275E52CP CONTROL SYSTEM DESIGN FOR POWER L T P C 

 
OBJECTIVES: 

ELECTRONICS 3 0 0 3 

• To explore conceptual bridges between the fields of Control Systems and Power 
Electronics 
• To Study Control theories and techniques relevant to the design of feedback controllers 

in Power Electronics. 

UNIT I MODELLING OF DC-TO-DC POWER CONVERTERS 9 

Modelling of Buck Converter , Boost Converter ,Buck- Boost Converter, Cuk Converter 
,Sepic Converter, Zeta Converter, Quadratic Buck Converter ,Double Buck-Boost 
Converter, Boost-Boost Converter General Mathematical Model for Power Electronics 
Devices. 

UNIT II SLIDING MODE CONTROLLER DESIGN 9 

Variable Structure Systems. Single Switch Regulated Systems Sliding Surfaces, 
Accessibility of the Sliding Surface Sliding Mode Control Implementation of Boost 
Converter ,Buck-Boost Converter, Cuk Converter ,Sepic Converter, Zeta Converter, 
Quadratic Buck Converter ,Double Buck-Boost Converter, Boost-Boost Converter. 

UNIT III APPROXIMATE LINEARIZATION CONTROLLER DESIGN 9 

Linear Feedback Control, Pole Placement by Full State Feedback , Pole Placement Based on 
Observer Design ,Reduced Order Observers , Generalized Proportional Integral 
Controllers, Passivity Based Control , Sliding Mode Control Implementation of Buck 
Converter , Boost Converter ,Buck-Boost Converter. 

UNIT IV NONLINEAR CONTROLLER DESIGN 9 

Feedback Linearization Isidori’s Canonical Form, Input-Output Feedback Linearization, 
State Feedback Linearization, Passivity Based Control , Full Order Observers , Reduced 
Order Observers. 

UNIT V PREDICTIVE CONTROL OF POWER CONVERTERS 9 

Basic Concepts, Theory, and Methods, Application of Predictive Control in Power 
Electronics, AC-DC-AC Converter System, Faults and Diagnosis Systems in Power 
Converters. 

TOTAL:45 PERIODS 
OUTCOMES: 

  Ability to understand an overview on modern linear and nonlinear control 
strategies for power electronics devices 

 Ability to model modern power electronic converters for industrial applications 
 Ability to design appropriate controllers for modern power electronics devices. 

REFERENCES 

1. Hebertt Sira-Ramírez, Ramón Silva-Ortigoza, “Control Design Techniques in Power 
Electronics Devices”, Springer 2012 
2. Mahesh Patil, Pankaj Rodey, “Control Systems for Power Electronics: A Practical 
Guide”, Springer India, 2015. 
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3. Blaabjerg José Rodríguez, “Advanced and Intelligent Control in Power Electronics 
and Drives” , Springer, 2014 
4. Enrique Acha, Vassilios Agelidis, Olimpo Anaya, TJE Miller, “Power Electronic 
Control in Electrical Systems”, Newnes, 2002 
5. Marija D. Aranya Chakrabortty, Marija , “Control and Optimization Methods for 

Electric Smart Grids”, Springer, 2012. 
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22275E52DP PRINCIPLES OF EHV TRANSMISSION L T P C 
3 0 0 3 

OBJECTIVES: 

To impart knowledge on, 
 Types of power transmission and configurations various parameters and voltage 

gradients of transmission line conductors. 
 The design requirements of EHV AC and DC lines. 

UNIT I INTRODUCTION 9 

Standard transmission voltages-AC and DC – different line configurations– average values of 
line parameters – power handling capacity and line loss – costs of transmission lines and 
equipment – mechanical considerations in line performance. 

UNIT II CALCULATION OF LINE PARAMETERS 9 

Calculation of resistance, inductance and capacitance for multi-conductor lines – calculation 
of sequence inductances and capacitances – line parameters for 
different 

modes of propagation – effect of ground return. 

UNIT III VOLTAGE GRADIENTS OF CONDUCTORS 9 

Charge-potential relations for multi-conductor lines – surface voltage gradient on 
conductors – gradient factors and their use – distribution of voltage gradient on sub 
conductors of bundle - voltage gradients on conductors in the presence of ground wires on 
towers-I2R loss and corona loss-RIV. 

UNIT IV ELECTROSTATIC FIELD AND DESIGN OF EHV LINES 9 

Effect of EHV line on heavy vehicles - calculation of electrostatic field of AC lines- effect of 
high field on humans, animals, and plants - measurement of electrostatic fields – 
electrostatic Induction in unenergised circuit of a D/C line - induced voltages in insulated 
ground wires - electromagnetic interference, Design of EHV lines. 

UNIT V HVDC LINES 

Introduction- Reliability and failure issues-Design-tower, ROW, clearances, insulators, 
electrical and mechanical protection-Maintenance-Control and protection-D.C Electric field 
and Magnetic field -Regulations and guide lines-underground line design. 

 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to model the transmission lines and estimate the voltage gradients and losses 
 Ability to design EHV AC and DC transmission lines 

REFERENCES 

1 Rakosh Das Begamudre, “Extra High Voltage AC Transmission Engineering”, Second 
Edition, New Age International Pvt. Ltd., 2006. 
2 Pritindra Chowdhari, “Electromagnetic transients in Power System”, John Wiley and Sons 
Inc., 2009. 
3 Sunil S.Rao, “EHV-AC, HVDC Transmission & Distribution Engineering”, Third Edition, 
Khanna Publishers, 2008. 
4 William H. Bailey, Deborah E. Weil and James R. Stewart, “A Review on HVDC Power 
Transmission Environmental Issues”, Oak Ridge National Laboratory. 

740



M.Tech, (Power System- R2022) PART TIME 
 

 

Skill Development  Employability  Entrepreneurship  

 

5 J.C Molburg, J.A. Kavicky, and K.C. Picel ,”A report on The design, Construction and 
operation of Long-distance High-Voltage Electricity Transmission Technologies” Argonne 
(National Laboratory) 2007. 
6 “Power Engineer’s Handbook”, Revised and Enlarged 6th Edition, TNEB Engineers’ 
Association, October 2002. 
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ELECTIVES – VI (semester-III) 

 

22272E53AP- SOFTWARE FOR CONTROL SYSTEM DESIGN 

3 1 0 4 

 

1. INTRODUCTION TO DESIGN AND CLASSICAL PID CONTROL 

Systems performance and specifications –Proportional, Integral and Derivative 

Controllers – Structure – Empirical tuning- Zeigler Nichols-Cohen Coon – Root Locus 

method – Open loop inversion-– Tuning using ISE, IAE and other performance indices. 

 
2. COMPENSATOR DESIGN 

Design of lag, lead, lead-lag compensators – Design using bode plots – Polar plots – 

Nichols charts – root locus and Routh Hurwitz criterion. 

 

3. MATLAB 

Introduction – function description – Data types – Tool boxes – Graphical 

Displays – Programs for solution of state equations – Controller design – Limitations.- 

simulink-Introduction – Graphical user interface – Starting – Selection of objects – 

Blocks – Lines - simulation – Application programs – Limitations. 

 

4. MAPLE 

Introduction – symbolic programming – Programming constructs – Data structure 

computation with formulae – Procedures – Numerical Programming. 

5. MATLAB 

Programs using MATLAB software 

 

L = 45 T = 15  P = 0   C =4 

 

REFERENCES 

 
1. MAPLE V Programming guide. 

2. MATLAB user manual. 

3. SIMULINK user manual. 

4. K.Ogatta ,”Modern Control Engineering”,PHI,1997. 

5. Dorf and Bishop,”Modern control Engineering‟, Addison Wesley, 1998. 
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ELECTIVES – VI (semester-III) 

 
22272E53BP - INDUSTRIAL POWER SYSTEM ANALYSIS AND DESIGN 

LTPC 3 1 0 4 

UNIT I  MOTOR STARTING STUDIES 9 

Introduction-Evaluation Criteria-Starting Methods-System Data-Voltage Drop Calculations- 

Calculation of Acceleration time-Motor Starting with Limited-Capacity Generators-Computer- 

Aided Analysis-Conclusions. 

UNIT II POWER FACTOR CORRECTION STUDIES 9 

Introduction-System Description and Modeling-Acceptance Criteria-Frequency Scan 

Analysis-Voltage Magnification Analysis-Sustained Overvoltages-Switching Surge Analysis- 

Back-to-Back Switching-Summary and Conclusions. 

UNIT III HARMONIC ANALYSIS 9 

Harmonic Sources-System Response to Harmonics-System Model for Computer-Aided 

Analysis-Acceptance Criteria-Harmonic Filters-Harmonic Evaluation-Case Study-Summary 

and Conclusions. 

UNIT IV FLICKER ANALYSIS 9 

Sources of Flicker-Flicker Analysis-Flicker Criteria-Data for Flicker analysis- Case Study-Arc 

Furnace Load-Minimizing the Flicker Effects-Summary. 

UNIT V GROUND GRID ANALYSIS 9 

 

Introduction-Acceptance Criteria-Ground Grid Calculations-Computer-Aided Analysis - 

Improving the Performance of the Grounding Grids-Conclusions. 

 

L = 45 T = 15 P = 0   C =4 
 

REFERENCES 

 
1. Ramasamy Natarajan, ”Computer-Aided Power System Analysis”, Marcel Dekker Inc., 

2002. 
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22272E53CP- SOFT COMPUTING TECHNIQUES L T P C 

OBJECTIVES: 3 0 0 3 
 

• To expose the concepts of feed forward neural networks. 
• To provide adequate knowledge about feed back neural networks. 
• To teach about the concept of fuzziness involved in various systems. 
• To expose the ideas about genetic algorithm 
• To provide adequate knowledge about of FLC and NN toolbox 

 
UNIT I INTRODUCTION AND ARTIFICIAL NEURAL NETWORKS 9 

 
Introduction to intelligent systems- Soft computing techniques- Conventional 
Computing versus Swarm Computing - Classification of meta-heuristic techniques - 
Properties of Swarm intelligent Systems - Application domain - Discrete and 
continuous problems - Single objective and multi-objective problems -Neuron- 
Nerve structure and synapse- Artificial Neuron and its model- activation functions- 
Neural network architecture- single layer and multilayer feed forward networks- Mc 
Culloch Pitts neuron model- perceptron model- Adaline and Madaline- multilayer 
perception model- back propogation learning methods- effect of learning rule 
coefficient -back propagation algorithm- factors affecting back propagation training- 
applications. 

 
UNIT II ARTIFICIAL NEURAL NETWORKS AND ASSOCIATIVE MEMORY 9 
Counter propagation network- architecture- functioning & characteristics of counter 
Propagation network- Hopfield/ Recurrent network configuration - stability 
constraints associative memory and characteristics- limitations and applications- 
Hopfield v/s Boltzman machine- Adaptive Resonance Theory- Architecture- 
classifications- Implementation and training - Associative Memory. 

 
UNIT III FUZZY LOGIC SYSTEM 9 

 
Introduction to crisp sets and fuzzy sets- basic fuzzy set operation and approximate 
reasoning. Introduction to fuzzy logic modeling and control- Fuzzification 
inferencing and defuzzification-Fuzzy knowledge and rule bases-Fuzzy modeling 
and control schemes for nonlinear systems. Self organizing fuzzy logic control- 
Fuzzy logic control for nonlinear time delay system. 

 
UNIT IV GENETIC ALGORITHM 9 

 
Evolutionary programs – Genetic algorithms, genetic programming and 
evolutionary programming - Genetic Algorithm versus Conventional Optimization 
Techniques - Genetic representations and selection mechanisms; Genetic operators- 
different types of crossover and mutation operators - Optimization problems using 
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GA-discrete and continuous - Single objective and multi-objective problems - 
Procedures in evolutionary programming. 

UNIT V HYBRID CONTROL SCHEMES 9 
 

Fuzzification and rule base using ANN–Neuro fuzzy systems-ANFIS – Fuzzy Neuron - 
Optimization of membership function and rule base using Genetic Algorithm – 
Introduction to Support Vector Machine - Evolutionary Programming-Particle 
Swarm Optimization - Case study – Familiarization of NN, FLC and ANFIS Tool Box. 

 
TOTAL : 45 PERIODS 

 
OUTCOMES: 
• Will be able to know the basic ANN architectures, algorithms and their 

limitations. 
• Also will be able to know the different operations on the fuzzy sets. 
• Will be capable of developing ANN based models and control schemes for 

non-linear system. 
• Will get expertise in the use of different ANN structures and online training 

algorithm. 
• Will be knowledgeable to use Fuzzy logic for modeling and control of non- 

linear systems. 
• Will be competent to  use hybrid control schemes and P.S.O and support 

vector Regressive. 
 

TEXT BOOKS: 
 

1. Laurene V. Fausett, “Fundamentals of Neural Networks: Architectures, 
Algorithms And Applications”, Pearson Education. 

2. Timothy J. Ross, “Fuzzy Logic with Engineering Applications” Wiley India, 
2008. 

3. Zimmermann H.J. "Fuzzy set theory and its Applications" Springer 
international edition, 2011. 

4. David E.Goldberg, “Genetic Algorithms in Search, Optimization, and Machine 
Learning”, Pearson Education, 2009. 

5. W.T.Miller, R.S.Sutton and P.J.Webrose, “Neural Networks for Control” MIT 
Press”, 1996. 

6. T. Ross, “Fuzzy Logic with Engineering Applications”, Tata McGraw Hill, New 
Delhi, 1995. 

7. Ethem Alpaydin, “Introduction to Machine Learning (Adaptive Computation 
and Machine Learning Series)”, MIT Press, 2004. 

8. Corinna Cortes and V. Vapnik, " Support - Vector Networks, Machine Learning 
” 1995. 
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22272E53DP RESTRUCTURED POWER SYSTEM LTPC 
OBJECTIVES:  3003 

 
• To introduce the restructuring of power industry and market models. 
• To impart knowledge on fundamental concepts of congestion management. 
• To analyze the concepts of locational marginal pricing and financial 

transmission rights. 
• To Illustrate about various power sectors in India 

 
UNIT I INTRODUCTION TO RESTRUCTURING OF POWER INDUSTRY 9 
Introduction: Deregulation of power industry, Restructuring process, Issues 
involved in deregulation, Deregulation of various power systems – Fundamentals of 
Economics: Consumer behavior, Supplier behavior, Market equilibrium, Short and 
long run costs, Various costs of production – Market models: Market models based 
on Contractual arrangements, Comparison of various market models, Electricity vis 
– a – vis other commodities, Market architecture, Case study. 

  
UNIT II TRANSMISSION CONGESTION MANAGEMENT 9 

 
Introduction: Definition of Congestion, reasons for transfer capability limitation, 
Importance of congestion management, Features of congestion management – 
Classification of congestion management methods – Calculation of ATC - Non – 
market methods – Market methods – Nodal pricing – Inter zonal and Intra zonal 
congestion management – Price area congestion management – Capacity alleviation 
method. 

 
UNIT III LOCATIONAL MARGINAL PRICES AND FINANCIAL 

TRANSMISSION RIGHTS 9 
Mathematical preliminaries: - Locational marginal pricing– Lossless DCOPF model 
for LMP calculation – Loss compensated DCOPF model for LMP calculation – ACOPF 
model for LMP calculation – Financial Transmission rights – Risk hedging 
functionality -Simultaneous feasibility test and revenue adequency – FTR issuance 
process: FTR auction, FTR allocation – Treatment of revenue shortfall – Secondary 
trading of FTRs – Flow gate rights – FTR and market power - FTR and merchant 
transmission investment. 

 
UNIT IV ANCILLARY SERVICE MANAGEMENT AND PRICING OF 

TRANSMISSION NETWORK 9 
Introduction of ancillary services – Types of Ancillary services – Classification of 
Ancillary services – Load generation balancing related services – Voltage control 
and reactive power support devices – Black start capability service - How to obtain 
ancillary service –Co-optimization of energy and reserve services - Transmission 
pricing – Principles – Classification – Rolled in transmission pricing methods – 
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Marginal transmission pricing paradigm – Composite pricing paradigm – Merits and 
demerits of different paradigm. 

UNIT V REFORMS IN INDIAN POWER SECTOR 9 

Introduction – Framework of Indian power sector – Reform initiatives - Availability 
based tariff – Electricity act 2003 – Open access issues – Power exchange – Reforms 
in the near future 

TOTAL : 45 PERIODS 
OUTCOMES: 
• Learners will have knowledge on restructuring of power industry 
• Learners will understand basics of congestion management 
• Learners will attain knowledge about locational margin prices and financial 

transmission rights 
• Learners will understand the significance ancillary services and pricing of 

transmission network 
• Learners will have knowledge on the various power sectors in India 

 
REFERENCES 

 
1 Mohammad Shahidehpour, Muwaffaq Alomoush, Marcel Dekker, 

“Restructured electrical power systems: operation, trading and volatility” 
Pub., 2001. 

2 Kankar Bhattacharya, Jaap E. Daadler, Math H.J. Boolen, “Operation of 
restructured power systems”, Kluwer Academic Pub., 2001. 

3 Paranjothi, S.R. , “Modern Power Systems” Paranjothi, S.R. , New Age 
International, 2017. 

4 Sally Hunt,” Making competition work in electricity”, John Willey and Sons 
Inc. 2002. 

5 Steven Stoft, “Power system economics: designing markets for electricity”, 
John Wiley & Sons, 2002. 

 

 
*********** 
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      DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING 

PROGRAMME:M.TECH-POWER SYSTEMS(FULLTIME) 

CURRICULUM-REGULATION 2022 

SEMESTER–I 
 

SL.NO. SUBJECT 
CODE 

SUBJECT L T P C 

1. 22248S11D 
Applied Mathematics for Power 
System Engineering 

3 1 0 4 

2 22272C12 SystemTheory 3 1 0 4 
3 22272C13 Advanced Power System Analysis 3 1 0 4 

4 22272C14 Economic Operations of Power 

Systems 
3 1 0 4 

5 22272C15 HVDC and FACTS 3 1 0 4 
6 22272E16_ Elective-I 3 0 0 3 

7 
22272L17 

Power System Simulation 
Laboratory 

0 0 3 3 

 TOTAL    26 

 
SEMESTER–II 

 

SL. 
NO. 

SUBJECT 
CODE 

SUBJECT L T P C 

1 22272C21 EHV power transmission 3 1 0 4 
2 22272C22 Power System Control 3 1 0 4 
3 22272C23 Advanced Power System Protection 3 1 0 4 
4 22272E24_ Elective –II 3 0 0 3 
5 22272E25_ Elective–III 3 0 0 3 

6 22272L26 
Advanced Power System Simulation 
Laboratory 

0 0 3 3 

7 222TECWR Technical Writing/Seminars 0 0 3 3 
 TOTAL    24 

 
SEMESTER–III 

 

SL. 
NO. 

SUBJECT 
CODE 

SUBJECT L T P C 

1 22272C31 Electrical Transients in 
power systems 

3 1 0 4 

2 22272E32_ Elective –IV 3 0 0 3 
3 22272E33_ Elective –V 3 0 0 3 
4 22272E34_ Elective –VI 3 0 0 3 
5 22272P35 Project work Phase-I 0 0 10 10 

 TOTAL    23 
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SEMESTER–IV 
 

SL. 
NO. 

SUBJECT 
CODE 

SUBJECT L T P C 

1 22272P41 Project work Phase-II 0 0 15 15 
 
 

 Elective –I 
 

SL.NO. SUBJECT 
CODE 

SUBJECT L T P C 

1 22272E16A Analysis of Inverters 3 0 0 3 

2. 22272E16B Modeling and Analysis of 
Electrical Machines 

3 0 0 3 

3. 22272E16C Advanced Power 
System Dynamics 

3 0 0 3 

4. 22272E16D Analysis and Computation of 
Electromagnetic Transients in 
Power Systems 

3 0 0 3 

 
Elective –II 

 

SL.NO. SUBJECT 
CODE 

SUBJECT L T P C 

1 22272E24A Smart Grid 3 0 0 3 

2. 22272E24B Solar and Energy 
Storage Systems 

3 0 0 3 

3. 22272E24C Power System 
Reliability 

3 0 0 3 

4. 22272E24D Distributed Generation 
And Microgrid 

3 0 0 3 

 
 

 

Elective–III 
 

SL.NO. SUBJECT 
CODE 

SUBJECT L T P C 

1 22272E25A Wind Energy conversion 
Systems 

3 0 0 3 

2. 22272E25B AI Techniques to Power 
Systems 

3 0 0 3 

3. 22272E25C Electrical Distribution 3 0 0 3 

4. 22272E25D Energy Management 
and Auditing 

3 0 0 3 
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Elective –IV 
 

SL.NO. SUBJECT 
CODE 

SUBJECT L T P C 

1 22272E32A Power Electronics applications in Power 
Systems 

3 0 0 3 

2. 22272E32B Power systemDynamics 3 0 0 3 
3. 22272E32C Electric Vehicles and Power Management 3 0 0 3 

4. 22272E32D Electromagnetic Interference and 
Compatibility 

3 0 0 3 

 

Elective –V 
 

SL.NO. SUBJECT 
CODE 

SUBJECT L T P C 

1 22272E33A Power Conditioning 3 0 0 3 
2. 22272E33B Deregulated Power System 3 0 0 3 

3. 22272E33C Control System Design 
for Power Electronics 

3 0 0 3 

4. 22272E33D Principles of EHV Transmission 3 0 0 3 

 
Elective –VI 

 

SL.NO. SUBJECT 
CODE 

SUBJECT L T P C 

1 22272E34A Software for Control system 
Design 

3 0 0 3 

2. 22272E34B Industrial Power system 
Analysis and design 

3 0 0 3 

3. 22272E34C Soft Computing 
Techniques 

3 0 0 3 

4. 22272E34D Restructured Power 
System 

3 0 0 3 

 

                                                                                                                                                   

TotalCredits=88 
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CreditDistribution 
 

 

 

 

Sem. 

CoreCourses 
Elective 

Courses 

 

 

Total Credits 
Theory 

Courses 

Practical 

Courses 

Nos. Credits Nos. Credits Nos. Credits 

I 04 16 01 03 01 03 26 

II 03 12 02 06 02 06 24 

III 01 04 - - 03 09 23 

IV - - - - - - 15 

Total Credits 88 

 

 

 

HOD DEAN 
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SEMESTERI 

22248S11D -APPLIED MATHEMATICS for POWER SYSTEM ENGINEERING 

ENGINEERING 3104 

1. ADVANCEDMATRIXTHEORY 9 

Matrix norms – Jordan canonical form – Generalized eigenvectors – Singular value 

decomposition – Pseudo inverse – Least square approximations. 

2. RANDOMPROCESSES 9 

Random variable, discrete, continuous types-Binomial, Poisson, normal and exponential 

distributions density&distribution Functions- Moments Moment Generating Functions –

Notionofstochasticprocesses -Auto-correlation –Crosscorrelation. 

 

3. LINEAR PROGRAMMING 9 

 Basicconcepts –GraphicalandSimplex 

Assignment problem. 
methods –Transportationproblem – 

4. DYNAMIC PROGRAMMING 9 

Elements of the dynamic programming model – optimality principle –Examples of 

dynamic programming models and their solutions. 

5. INTEGRALTRANSFORMS 9 

FiniteFouriertransform-Fourierseries-FinitesineTransform-Cosine transform -finite 

Hankel transform - definition, Transform of df/dx where p is a 

rootofJn(p)=0, Transform of 

d2f1df d2f1dfn2f 

---+------,and Transformof---- +---------- 

dx2 xdx dx2 x dx x2 

L = 45T = 15P =0C =4 

 

REFERENCES 

1. Lewis.D.W.,Matrix Theory,AlliedPublishers,Chennai1995. 

2. Bronson, R,MatrixOperations,SchaumsoutlineSeries,McGrawHill,NewYork. 1989. 

3. Andrews,L.A.,andShivamoggiB.K.,“IntegralTransformsforEngineersand Applied 

Mathematicians”, Macmillan , New York ,1988. 

4. Taha, H.A., " Operations research - An Introduction ", Mac Millan publishing Co., 

(1982). 

5. Gupta,P.K.andHira,D.S.,"OperationsResearch",S.Chand&Co.,NewDelhi, (1999).6.. 

6. Ochi,M.K."AppliedProbabilityandStochasticProcesses",JohnWiley&Sons (1992). 

7. PeeblesJr.,P.Z.,"ProbabilityRandomVariablesandRandomSignal Principles, 

McGrawHill Inc., (1993). 
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22272C12-SYSTEMTHEORY 

SEMESTER–I 
 

 

3104 

 

1. PHYSICALSYSTEMSANDSTATEASSIGNMENT 9 

Systems-electrical-mechanical-hydraulic-pneumatic-thermalsystems -modellingofsome typical 

systems like D.C. Machines - inverted pendulum. 

2. STATESPACEANALYSIS 9 

Realisation of state models - non-uniqueness - minimal realisation - balanced realisation - 

solution ofstate equations -state transition matrix and its properties - free and forced responses - 

properties - controllability and observability - stabilisability and detectability - Kalman 

decomposition. 

3. MIMOSYSTEMS-FREQUENCYDOMAINDESCRIPTIONS 9 

Properties of transfer functions - impulse response matrices - poles and zeros of transfer function 

matrices - critical frequencies - resonance - steady state and dynamic response - bandwidth - 

Nyquist plots - singular value analysis. 

4. NON-LINEARSYSTEMS 9 

Typesofnon-linearity-typicalexamples-equivalentlinearization-phaseplaneanalysis-limit cycles - 

describing functions - analysis using describing functions - jump resonance. 

5. STABILITY 9 

Stability concepts - equilibrium points - BIBO and asymptotic stability - direct method of 

Liapunov - application to non-linear problems - frequency domain stability criteria - Popov‟s 

method and its extensions. 

 

L = 45T = 15P = 0C =4 

REFERENCES 

1. M.Gopal,„ModernControlEngineering‟,Wiley,1996. 

2. J.S.Bay,„LinearStateSpaceSystems‟,McGraw-Hill,1999. 

3. Eroni-UmezandEroni,„Systemdynamics &Control‟,ThomsonBrooks/ Cole,1998. 

4. K.Ogatta,„ModernControlEngineering‟,PearsonEducation, LowPriced Edition,1997. 

5. G.J.Thaler,„Automaticcontrolsystems‟,Jaicopublishers, 1993. 

6. JohnS.Bay,„LinearStateSpaceSystems‟,McGraw-Hill InternationalEdition,1999. 
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OBJECTIVES: 

 

22272C13-ADVANCEDPOWERSYSTEMANALYSIS 

SEMESTER–I 

 

3 1 0 4 

 Tointroducedifferenttechniquesofdealingwithsparsematrixforlargescalepower 

systems. 

 Toimpartin-depth knowledgeon differentmethodsof powerflow solutions. 

 Toperformoptimalpowerflow solutionsin detail. 

 Toperformshortcircuitfaultanalysisandunderstandtheconsequenceofdifferent type 

of faults. 

 ToIllustratedifferentnumericalintegrationmethodsandfactorsinfluencing 

transient stability 

UNITI SOLUTION TECHNIQUE 9 

SparseMatrixtechniquesforlargescalepowersystems:Optimalorderingschemesforpreserving 

sparsity. Flexible packed storage scheme for storing matrix as compact arrays –Factorization by 

Bifactorization and Gauss elimination methods; Repeat solution using Left and Right factors and 

L and U matrices. 

UNITII POWERFLOW ANALYSIS 9 

Power flow equation in real and polar forms; Review of Newton‟s method for solution; 

Adjustment of P-V buses; Review of Fast Decoupled Power Flow method;Sensitivity factors for 

P-V bus adjustment.. 

UNITIII OPTIMALPOWERFLOW 9 

Problem statement; Solution of Optimal Power Flow (OPF) – The gradient method, Newton‟s 

method, Linear Sensitivity Analysis; LP methods – With real power variables only – LP method 

with AC power flow variables and detailed cost functions; Security constrained Optimal Power 

Flow; Interior point algorithm; Bus Incremental costs. 

UNITIV SHORTCIRCUIT ANALYSIS 9 

Formation of bus impedance matrix with mutual coupling (single phase basis and three phase 

basis)-ComputermethodforfaultanalysisusingZBUSandsequencecomponents.Derivationof 

equations for bus voltages, fault current and line currents, both in sequence and phase – 

symmetrical and unsymmetrical faults. 

UNITV TRANSIENTSTABILITYANALYSIS 9 

Introduction, Numerical Integration Methods: Euler and Fourth Order Runge-Kuttamethods, 

Algorithm for simulation of SMIB and multi-machine system with classical synchronous 

machine model; Factors influencing transient stability, Numerical stability and implicit 

Integration methods. 

L = 45T = 15P =0C =4 

 

OUTCOMES: 

 Abilitytoapplytheconcepts of sparsematrixforlargescale power systemanalysis 

 Abilitytoanalyzepowersystemstudiesthatneededforthetransmissionsystem planning. 
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REFERENCES: 

1. A.J.WoodandB.F.Wollenberg,“PowerGenerationOperationandControl”,JohnWileyand sons, 

New York, 1996. 

2. W.F.Tinney and W.S.Meyer, “Solution of Large Sparse System by Ordered Triangular 

Factorization” IEEE Trans. on Automatic Control, Vol : AC-18, pp:333346 Aug 1973. 

3.K.Zollenkopf,  “Bi-Factorization:  Basic Computational Algorithm and Programming 

Techniques ; pp:75-96 ; Book on “Large Sparse Set  of Linear  Systems” Editor: 

J.K.Rerd,Academic Press, 1971. 

4. M.A.Pai,”ComputerTechniquesinPowerSystemAnalysis”,TataMcGraw-HillPublishing 

Company Limited, New Delhi, 2006. 

5. GWStagg,A.HEl.Abiad,“ComputerMethodsinPowerSystemAnalysis”, McGrawHill, 1968. 

6. P.Kundur,“PowerSystem StabilityandControl”, McGrawHill, 1994. 
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22272C14-ECONOMICOPERATIONSOFPOWERSYSTEMS 

SEMESTER-I 

3104 

1. INTRODUCTION 9 

Planning and operational problems of power systems – review of economic dispatch and 

calculation using Bmatrix loss formula – use of participation factors in on line economic dispatch. 

2. OPTIMALPOWERFLOW PROBLEM 9 

Real and reactive power control variables – operation and security constraints and their limits – 

general OPF problem with different objective functions – formulation – cost loss minimization 

using Dommel and Tinney‟s method and SLP – development of model and algorithm – MVAR 

planning – optimal sitting and sizing of capacitors using SLR method – interchange evaluation 

using SLP. 

3. HYDROTHERMALSCHEDULING 9 

Problems definition and mathematical model of long and short term problems – discretization – 

dynamic and incremental dynamic programming – methods of local variation – hydro thermal 

system with pumped hydro units – solution by local variation treating pumped hydro unit for load 

management and spinning reserve. 

4. UNITCOMMITMENT 9 

Constraints in unit commitment – solution byprioritylist method – dynamic programmingmethod – 

backward and forward – restricted search range. 

5. MAINTENANCESCHEDULING 9 

Factors considered in maintenance scheduling for generating units – turbines – boilers – 

introduction to maintenance scheduling using mathematical programming. 

L = 45T = 15P =0C =4 

REFERENCES 

1. Allen J.Wood and Bruce F.Wollenberg, “Power generation and control”, John Wiley & Sons, 

New York, 1984. 

2. Krichmayer L., “Economic operation of power systems”, John Wileyand sons Inc, New York, 

1958. 

3. KrichmayerL.K,“EconomiccontrolofInterconnectedsystems”,JhonWileyandsonsInc, New 

York, 1959. 

4. ElgerdO.I.,“Electricenergysystemstheory–anintroduction”,McGrawHill,NewDelhi, 1971. 
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OBJECTIVES: 

 

22272C15-HVDCANDFACTS 

SEMESTER–I 
 

 

3104 

 ToemphasistheneedforFACTScontrollers. 

 Tolearnthecharacteristics,applicationsandmodelingofseriesandcontrollers. 

 ToanalyzetheinteractionofdifferentFACTScontrollerandcoordination 

 Toimpartknowledgeonoperation,modellingandcontrolofHVDClink. 

 ToperformsteadystateanalysisofAC/DC system. 

UNITI INTRODUCTION 9 

Review of basics of power transmission networks-control of power flow in AC transmissionline- 

Analysis of uncompensated AC Transmission line- Passive reactive power compensation: Effect 

of series and shunt compensation at the mid-point of the line on power transfer- Need for FACTS 

controllers- types of FACTS controllers. Comparison of AC & DC Transmission, Applications 

of DC Transmission Topologies. 

UNITII SVC&STATCOM 9 

Configuration of SVC- voltage regulation by SVC- Modelling of SVC for load flow 

analysisDesign of SVC to regulate the mid-point voltage of a SMIB system- Applications Static 

synchronous compensator(STATCOM )- Operation of STATCOM – Voltage regulation – Power 

flow control with STATCOM. 

UNITIII TCSC and SSSC 9 

ConceptsofControlledSeriesCompensation-OperationofTCSC-AnalysisofTCSCoperation 

- Modelling of TCSC for load flow studies - Static synchronous series compensator (SSSC)- 

Operation of SSSC - Modelling of SSSC for power flow – operation of Unifiedpower flow 

controllers(UPFC ). 

UNITIV ANALYSISOFHVDCLINK 9 

SimplifiedanalysisofsixpulseGraetzbridge–Charecteristics-Analysisofconverter operations–

Commutationoverlap–EquivalencecircuitofbipolarDCtransmissionlink– Modes of operation – 

Mode ambiguity – Different firing angle controllers – Power flow control. UNIT V

 POWER FLOW ANALYSIS IN AC/DC SYSTEMS 9 

PerunitsystemforDCQuantities-ModellingofDClinks-SolutionofDCloadflow-Solution of AC-DC 

power flow – Unified and Sequential methods. 

TOTAL : 45 PERIODS 

 

OUTCOMES: 

 Learners will be able torefresh on basics of power transmission networks and need 

forFACTS controllers 

 Learners will understand the significance about different voltage source converter based 

FACTS controllers 

 Learnerswillunderstand thesignificanceofHVDCconverters andHVDC systemcontrol 

 Learnerswillattain knowledgeonAC/DCpower flowanalysis 

 

REFERENCES 
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1. MohanMathur,R.,Rajiv.K.Varma,“Thyristor–BasedFactsControllersforElectrical 

Transmission Systems”, IEEE press and John Wiley & Sons, Inc. 

2. K.R.Padiyar,“FACTSControllersinPowerTransmissionandDistribution”,NewAge 

International (P) Ltd., Publishers, New Delhi, Reprint 2008. 

3. K.R.Padiyar,“HVDCPowerTransmissionSystems”,NewAgeInternational(P)Ltd., New 

Delhi, 2002. 

4. J.Arrillaga,“High VoltageDirectCurrentTransmission”,PeterPregrinus, London,1983. 

5. V.K.Sood,“HVDCandFACTScontrollers-ApplicationsofStaticConvertersinPower System”, 

Kluwer Academic Publishers 2004 
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SEMESTER–I 

 

22272L17-POWER SYSTEMSIMULATIONLABORATORY 0033 

 

 

OBJECTIVES: 

 Tohavehandsonexperienceonvarioussystemstudiesanddifferenttechniquesused 

 forsystem planningusingSoftware packages 

 Toperformthedynamicanalysisofpowersystem 



LIST OFEXPERIMENTS 

1. PowerflowanalysisbyNewton-RaphsonmethodandFastdecoupled method 

2. Transientstabilityanalysisofsinglemachine-infinitebussystemusingclassicalmachine 

model 

3. Contingencyanalysis: Generator shiftfactors and lineoutagedistribution factors 

4. Economicdispatchusinglambda-iterationmethod 

5. Unitcommitment:Priority-listschemesanddynamic programming 

6. StateEstimation(DC) 

7. Analysisof switchingsurgeusingEMTP: Energisationof alongdistributed-parameter line 

8. Analysisof switchingsurge usingEMTP :Computation oftransient recoveryvoltage 

9. Simulationand ImplementationofVoltageSource Inverter 

10. DigitalOverCurrentRelaySettingandRelayCoordinationusingSuitablesoftware packages 11 

Co-ordination of over-current and distance relays for radial line protection 

TOTAL: 60 PERIODS 

OUTCOMES: 

 UponCompletionofthe course,thestudents willbeable to: 

 Analyzethepower flow usingNewton-RaphsonmethodandFastdecoupled method. 

 Performcontingencyanalysis&economic dispatch 

 SetDigitalOverCurrent RelayandCoordinateRelay 
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SEMESTER–II 

 

22272C21-EHVPOWERTRANSMISSION 

3104 

1. INTRODUCTION 9 

Standard transmission voltages – different configurations of EHV and UHV lines – 

averagevaluesoflineparameters – powerhandlingcapacityand lineloss – costs oftransmission lines 

and equipment – mechanical considerations in line performance. 

2. CALCULATIONOFLINEPARAMETERS 9 

Calculation of resistance, inductance and capacitance for multi-conductor lines – 

calculation of sequence inductances and capacitances – line parameters for different modes of 

propagation – resistance and inductance of ground return, numerical example involving a typical 

400/220kV line using line constant program. 

3. VOLTAGEGRADIENTS OFCONDUCTORS 9 

Charge-potential relations for multi-conductor lines – surface voltage gradient on 

conductors – gradient factors and their use – distribution of voltage gradient on sub conductorsof 

bundle - voltage gradients on conductors in the presence of ground wires on towers. 

4. CORONAEFFECTS 9 

Power losses and audible losses: I R loss and corona loss - audible noise generation and 

characteristics - limits for audible noise - Day-Night equivalent noise level- radio interference: 

corona pulse generation and properties - limits for radio interference fields 

5. ELECTROSTATICFIELDOFEHVLINES 9 

Effect of EHV line on heavy vehicles - calculation of electrostatic field of AC lines-effect 

of high field on humans, animals, and plants - measurement of electrostatic fields - electrostatic 

Inductionin unenergised circuitof a D/Cline -induced voltagesininsulated ground wires - 

electromagnetic interference 

L = 45T = 15P =0C =4 

REFERENCES 

1. RakoshDasBegamudre,“ExtraHighVoltageACTransmissionEngineering”,Second Edition, 

New Age International Pvt. Ltd., 1990. 

2. PowerEngineer‟sHandbook,RevisedandEnlarged6thEdition,TNEBEngineers‟Association, 

October 2002. 

3. MicrotranPowerSystemAnalysisCorporation,MicrotranReferenceManual,Vancouver Canada. 

(Website: www.microtran.com). 

762



    
Skill Development Employability Entrepreneurship 

SEMESTER–II 

22272C22 POWERSYSTEM CONTROL 3104 

1. AUTOMATICGENERATION CONTROL 9 

Plant and system level control problem – ALFC of single area system modeling state and 

transient response – EDC control loop – ALFC of multi area system – modeling – static and 

transient response of two area system development of state variable model – two area system – 

AGC system design Kalman‟s method. 

2. AUTOMATICVOLTAGECONTROL 9 

Modeling of AVR loop – components – dynamic and static analysis – stability 

compensation – system level voltage control using OLTC, capacitor and generator voltages – 

expert system application for system voltage control. 

3. SECURITYCONTROL CONCEPT 9 

System operating states by security control functions – monitoring evaluation of system 

state by contingency analysis – corrective controls (preventive, emergency and restorative) – 

islanding scheme. 

4. STATEESTIMATION 9 

Least square estimation – basic solution – sequential form of solution – static state 

estimation of power system by different algorithms – tracking state estimation of power system- 

computation consideration – external equivalency. Treatment of bad data and on line load flow 

analysis. 

5. COMPUTERCONTROLOFPOWERSYSTEM 9 

Energy control center – various levels – national – regional and state level SCADA 

system – computer configuration – functions, monitoring, data acquisition and controls – EMS 

system–softwareinEMSsystem.Expertsystemapplicationsforpowersystemoperation. 

L = 45T = 15P= 0C =4 

REFERENCES 

1. Kundur.P.,“powersystemstabilityandcontrol”, McGrawHill,1994. 
2. AndersonP.M.,andFouadA.A,“powersystemcontrolandstability”,Galgotiapublication,New Delhi, 

1981. 

3. TaylorC.W.,“powersystemsvoltagestability”,McGrawHill,NewDelhi,1993. 

4. IEEErecommendedpracticeforexcitationsystemmodelsforpowersystemstabilitystudies, IEEE 

standard 421.5, 1992. 

5. Kimbark E.W., “power system stability”, Vol.3., Synchronous machines, John Wiley and sons, 

1956. 

6. T.VCustem,C.Vournas,“voltagestabilityofpowersystem”,KluwerAcadamicPublishers, 1998. 

7. ElgerdO.L.,“Elctricenergysystemstheory– anintroduction”,McGrawHill,NewDelhi, 1971. 
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22272C23-ADVANCEDPOWERSYSTEMPROTECTION 

OBJECTIVES: 

 Toillustrateconceptsoftransformerprotection 

 Todescribeaboutthevarious schemesofOvercurrentprotection 

 Toanalyzedistanceandcarrierprotection 

SEMESTER–II 

 

3104 

 TofamiliarizetheconceptsofGeneratorprotectionandNumericalprotection 

UNITI OVERCURRENT&EARTHFAULTPROTECTION 9 

Zones of protection – Primary and Backup protection – operating principles and Relay 

Construction - Time – Current characteristics-Current setting – Time setting-Over current 

protective schemes –Concept of Coordination - Protection of parallel / ring feeders – Reverse 

power or directional relay –Polarisation Techniques – Cross Polarisation – Quadrature 

Connection -Earth fault and phase fault protection - Combined Earth fault and phase fault 

protection scheme - Phase fault protective - scheme directional earth fault relay - Static over 

currentrelays –Numericalover–currentprotection;numericalcoordinationexampleforaradial feeder 

UNITII TRANSFORMER&BUSBAR PROTECTION 9 

Types of transformers –Types of faults in transformers- Types of Differential Protection – High 

Impedance – External fault with one CT saturation – Actual behaviors of a protective CT – 

Circuit model of a saturated CT - Need for high impedance – Disadvantages - Percentage 

Differential Bias Characteristics – Vector group & its impact on differential protection - Inrush 

phenomenon – Zero Sequence filtering – High resistance Ground Faults in Transformers – 

Restricted Earth fault Protection - Inter-turn faults in transformers – Incipient faults in 

transformers - Phenomenon of overfluxing in transformers – Transformer protection application 

chart. Differential protection of busbars external and internal fault - Supervisoryrelay-protection 

of three – Phase busbars – Numerical examples on design of high impedance busbar differential 

scheme –Biased Differential Characteristics – Comparison between Transformer differential & 

Busbar differential. 

UNITIII DISTANCEANDCARRIERPROTECTIONOFTRANSMISSIONLINES 

9 

Drawbackofover–Currentprotection–Introductiontodistancerelay–Simpleimpedancerelay – 

Reactance relay – mho relays comparison of distance relay – Distance protection of a three – 

Phaseline-reasons forinaccuracyofdistancerelayreach -ThreesteppeddistanceprotectionTrip 

contact configuration for the three - Stepped distance protection - Three-stepped protection f 

three-phase line against all ten shunt faults - Impedance seen from relay side - Three-stepped 

protection of double end fed lines-need for carrier – Aided protection – Various options for a 

carrier –Coupling and trapping the carrier into the desired line section - Unit type carrier aided 

directional comparison relaying – Carrier aided distance schemes for acceleration of zone ΙΙ; 

numerical example for a typical distance protection scheme for a transmission line. 
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UNITIV GENERATORPROTECTION 

Electrical circuit of the generator –Various faults and abnormal operating conditions – Stator 

Winding Faults – Protection against Stator(earth) faults – third harmonic voltage protection – 

Rotor fault – Abnormal operating conditions - Protection against Rotor faults – Potentiometer 

Method – injection method – Pole slipping – Loss of excitation – Protection against Mechanical 

faults; Numerical examples for typical generator protection schemes 

UNITVNUMERICALPROTECTION 

Introduction–Blockdiagramofnumericalrelay-Samplingtheorem-Correlationwithareference (LES) 

technique-Digital filtering-numerical over - Current protection– Numerical transformer 

differential protection-Numerical distance protection of transmission line 

L = 45T = 15P =0C =4 

OUTCOMES: 

 Learnerswillbeabletounderstandthevariousschemesavailablein Transformer 

 protection 

 LearnerswillhaveknowledgeonOvercurrentprotection. 

 Learnerswillattain knowledgeabout Distanceand Carrierprotection intransmission lines. 

 Learnerswillunderstand theconceptsof Generatorprotection. 

 Learnerswillattainbasicknowledgeonsubstationautomation. 

REFERENCES 

1 Y.G. Paithankar and S.R Bhide, “Fundamentals of Power System Protection”, Prentice-Hallof 

India, 2003 

2 BadriRamandD.N.Vishwakarma,“PowerSystemProtectionandSwitchgear”,Tata McGraw- 

Hill Publishing Company, 2002. 

3 T.S.M.Rao,“DigitalRelay/Numericalrelays”,TataMcGrawHill,New Delhi,1989. 
4 P.Kundur,“PowerSystemStabilityandControl”,McGraw-Hill,1993. 

 9 
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SEMESTER-II 

 

22272L26ADVANCEDPOWERSYSTEMSIMULATION LABORATORY 

LTPC 

0 0 4 2 

OBJECTIVES: 

 ToanalyzetheeffectofFACTS controllers byperformingsteadystateanalysis. 

 Tohavehandsonexperienceon different windenergyconversion technologies 

LIST OFEXPERIMENTS 

1. Small-signalstabilityanalysisofsinglemachine-infinitebussystemusingclassical 

machine model 

2. Small-signalstabilityanalysisofmulti-machineconfigurationwithclassicalmachine 

model 

3. Inductionmotorstartinganalysis 

4. Load flowanalysisoftwo-bussystemwithSTATCOM 

5. Transientanalysisoftwo-bussystemwithSTATCOM 

6. AvailableTransfer Capabilitycalculation usingan existingloadflowprogram 

7. Studyof variable speedwind energyconversion system- DFIG 

8. Studyof variable speedwind energyconversion system- PMSG 

9. Computation ofharmonic indices generated byarectifier feedingaR-Lload 

10. Designofactive filterformitigatingharmonics 
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SEMESTER–III 

 
22272C31-ELECTRICALTRANSIENTSINPOWERSYSTEMS 

3104 

1. TRAVELLINGWAVESONTRANSMISSION LINE 9 

Lumped and Distributed Parameters – Wave Equation – Reflection, Refraction, Behavior of 

Travelling waves at the line terminations – Lattice Diagrams – Attenuation and Distortion – 

Multi-conductor system and Velocity wave. 

2. COMPUTATIONOFPOWERSYSTEMTRANSIENTS 9 

Principle of digital computation – Matrix method of solution, Modal analysis, Z transforms, 

Computation using EMTP – Simulation of switches and non-linear elements. 

3. LIGHTNING,SWITCHINGANDTEMPORARYOVERVOLTAGES 9 

Lightning: Physical phenomena of lightning – Interaction between lightning and power 

system – Factors contributing to line design – Switching: Short line or kilometric fault – 

Energizing transients - closing and re-closing of lines - line dropping, load rejection - Voltage 

induced by fault – Very Fast Transient Overvoltage (VFTO) 

4. BEHAVIOUROFWINDINGUNDERTRANSIENT CONDITION 9 

Initial and Final voltage distribution - Winding oscillation - traveling wave solution - 

Behavior of the transformer core under surge condition – Rotating machine – Surge in generator 

and motor 

5. INSULATIONCO-ORDINATION 9 

Principle of insulation co-ordination in Air Insulated substation (AIS) and Gas Insulated 

Substation (GIS), insulation level, statistical approach, co-ordination between insulation and 

protection level –overvoltage protective devices – lightning arresters, substation earthing. 

L = 45T = 15P=0C =4 

REFERENCES  

1. PritindraChowdhari,“ElectromagnetictransientsinPowerSystem”,JohnWileyandSons Inc., 

1996. 

2. Allan Greenwood, “ElectricalTransientsinPower System”, Wiley&SonsInc.New York, 1991. 

3. KlausRagaller,“SurgesinHighVoltageNetworks”,PlenumPress,NewYork,1980. 

4. RakoshDasBegamudre,“ExtraHighVoltageACTransmissionEngineering”,(Secondedition) 

Newage International (P) Ltd., New Delhi, 1990. 

5. NaiduMSandKamarajuV,“HighVoltageEngineering”,TataMcGraw-HillPublishing Company 

Ltd., New Delhi, 2004. 

6. IEEEGuideforsafetyinACsubstationgroundingIEEEStandard80-2000. 

7. WorkingGroup33/13-09(1988),„VeryfasttransientphenomenaassociatedwithGas Insulated 

System‟, CIGRE, 33-13, pp. 1-2 
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ELECTIVE-I(semester-I) 

22272E16A– ANALYSISofINVERTERS L T PC 

3 0 0 3 

OBJECTIVES: 

• Todeterminetheoperationandcharacteristicsofcontrolledrectifiers. 

• Toapplyswitchingtechniques and basic topologies of DC-DC switchingregulators. 

• Tointroducethedesignofpower convertercomponents. 

• Toprovide anin depthknowledgeaboutresonantconverters. 

• TocomprehendtheconceptsofAC-ACpower convertersandtheirapplications. 

UNITI SINGLEPHASE&THREEPHASECONVERTERS 9 

Principle of phase controlled converter operation – single-phase full converter and semi- 

converter(RL,RLEload)- singlephasedual converter – Threephaseoperation full converter and 

semi-converter (R,RL,RLE load) – reactive power – power factor improvement techniques – 

PWM rectifiers. 

UNITII DC-DCCONVERTERS 9 

Limitations of linear power supplies, switched mode power conversion, Non-isolated DC-DC 

converters: operation and analysis of Buck, Boost, Buck-Boost, Cuk& SEPIC – undercontinuous 

and discontinuous operation – Isolated converters: basic operation of Flyback, Forward and 

Push-pull topologies. 

UNITIII DESIGNOFPOWERCONVERTERCOMPONENTS 9 

Introduction to magnetic materials- hard and soft magnetic materials –types of cores , copper 

windings – Design of transformer –Inductor design equations –Examples of inductor design for 

buck/flyback converter-selection of output filter capacitors – selection of ratings for devices – 

input filter design. 

UNITIV RESONANTDC-DC CONVERTERS 9 

Switching loss, hard switching, and basic principles of soft switching- classification of resonant 

converters- load resonant converters – series and parallel – resonant switch converters – 

operation and analysis of ZVS, ZCS converters comparison of ZCS/ZVS-Introduction to 

ZVT/ZCT PWM converters. 

UNITVAC-ACCONVERTERS 9 

Principle of on-off and phase angle control – single phase ac voltage controller – analysis with R 

& RL load – Three phase ac voltage controller – principle of operation of cyclo converter – 

single phase and three phase cyclo converters – Introduction to matrix converters. 

TOTAL : 45 PERIODS 

OUTCOMES: 

Atthe end ofthe coursethestudent will be able to: 
• Analyzevarioussinglephaseandthreephasepower converters 

• Selectanddesigndc-dcconvertertopologiesforabroadrangeofpowerconversion applications. 

• Developimprovedpower convertersforanystringentapplicationrequirements. 

• Design ac-acconvertersforvariablefrequencyapplications. 
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TEXT BOOKS: 

1 Ned Mohan,T.MUndeland and W.P Robbin, “Power Electronics: converters, Application 

and design” John Wiley and sons.Wiley India edition, 2006. 

2 RashidM.H.,“PowerElectronicsCircuits,DevicesandApplications",PrenticeHall India, 

Third Edition, New Delhi, 2004. 

3 P.C.Sen,“ModernPowerElectronics”,WheelerPublishingCo,FirstEdition,NewDelhi, 1998. 

4 P.S.Bimbra,“PowerElectronics”,KhannaPublishers,EleventhEdition,2003 

5 Simon Ang, Alejandro Oliva, “Power-Switching Converters, Second Edition, CRC Press, 

Taylor & Francis Group, 2010 

6 V.Ramanarayanan, “CoursematerialonSwitched modepowerconversion”,2007 

7 Alex Van den Bossche and VencislavCekovValchev, “Inductors and 

TransformersforPowerElectronics”, CRC Press, Taylor & Francis Group, 2005 

8 W.G.HurleyandW.H.Wolfle,“TransformersandInductorsforPowerElectronics Theory, 

Design and Applications”, 2013 John Wiley & Sons Ltd. 

9 Marian.K.KazimierczukandDariuszCzarkowski,“ResonantPowerConverters”,John Wiley 

& Sons limited, 2011 
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ELECTIVE–I(semester-I) 
 

22272E16B-MODELLINGAND ANALYSIS OFELECTRICAL MACHINES 

3104 

 

UNITIPRINCIPLESOFELECTROMAGNETICENERGYCONVERSION 

Generalexpressionofstoredmagneticenergy-co-energyandforce/torque-exampleusing single and 

doubly excited system. 

. 

UNITII BASICCONCEPTSOFROTATING MACHINES 

Calculation of air gap M.M.F. - per phase machine inductance using physical machine data - 

voltage and torque equation of D.C. machine - three phase symmetrical induction machine and 

salient pole synchronous machines in phase variable form. 

 

UNITIIIINTRODUCTIONTOREFERENCEFRAMETHEORY 

Static and rotating reference frames - transformation relationships - examples using static 

symmetrical three phase R, R-L, R-L-M and R-L-C circuits - application of reference frame 

theory to three phase symmetrical induction and synchronous machines - dynamic direct and 

quadrature axis model in arbitrarily rotating reference frames - voltage and torque equations - 

derivation of steady state phasor relationship from dynamic model - generalized theory of 

rotating electrical machine and Kron‟s primitive machine. 

 

UNITIVDETERMINATIONOFSYNCHRONOUSMACHINEDYNAMIC 

EQUIVALENT CIRCUIT PARAMETERS 

Standard and derived machine time constants - frequency response test - analysis and dynamic 

modeling of two phase asymmetrical induction machine and single phase induction machine. 

 

UNITVSPECIALMACHINES 

Permanent magnet synchronous machine - surface permanent magnet (square and sinusoidalback 

E.M.F. type) and interior permanent magnet machines - construction and operatingprinciple - 

dynamic modeling and self controlled operation - analysis of switch reluctancemotors. 

L = 45T = 15P =0C =4 

TEXT BOOKS 

1. CharlesKingsley,A.E.FitzgeraldJr.andStephenD.Umans,„ElectricMachinery‟,Tata 

McGraw-Hill, Fifth Edition, 1992. 

2. R.Krishnan,„ElectricMotor&Drives:Modelling,AnalysisandControl‟,PrenticeHallof India, 

2001. 

REFERENCES 

1. C.V.Jones,„TheUnifiedTheoryof ElectricalMachines‟,Butterworth,1967. 
2. T.J.E.Miller,„BrushlessPermanentMagnetandReluctanceMotorDrives‟Clarendon 

Press, 1989. 
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22272E16CADVANCED POWER SYSTEM DYNAMICS LTPC 
 

OBJECTIVES: 3003 
 

• Toperformtransientstabilityanalysisusingunifiedalgorithm. 
• Toimpartknowledgeonsub-synchronousresonanceand oscillations 
• Toanalyzevoltagestabilityprobleminpower system. 
• Tofamiliarizethemethodsoftransientstability enhancement 

UNITITRANSIENTSTABILITYANALYSIS 9 

Review of numerical integration methods: Euler and Fourth Order Runge-Kutta methods, 
Numerical stability and implicit methods, Interfacing of Synchronous machine (variable 
voltage) model to the transient stability algorithm (TSA) with partitioned – explicit and 
implicit approaches – Interfacing SVC with TSA-methods to enhance transient stability 

UNIT II UNIFIEDALGORITHMFORDYNAMICANALYSISOFPOWER SYSTEMS 
9 

Need for unified algorithm- numerical integration algorithmic steps-truncation error- 
variable step size – handling the discontinuities- numerical stability- application of the 
algorithm for transient. Mid-term and long-term stability simulations 

UNIT III SUBSYSNCHRONOUSRESONANCE(SSR)ANDOSCILLATIONS 9 
Sub synchronous Resonance (SSR) – Types of SSR - Characteristics of series –Compensated 
transmission systems –Modeling of turbine-generator-transmission network- Self- 
excitation due to induction generator effect – Torsional interaction resulting in SSR – 
Methods of analyzing SSR – Numerical examples illustrating instability of subsynchronous 
oscillations – time-domain simulation of subsynchronous resonance – EMTP with detailed 
synchronous machine model- Turbine Generator Torsional Characteristics: Shaft system 
model – Examples of torsional characteristics – Torsional Interaction with Power System 
Controls: Interaction with generator excitationcontrols – Interactionwith speed governors 
– Interaction with nearby DC converters 

UNIT IV TRANSMISSION, GENERATION AND LOAD ASPECTS OF VOLTAGE 
STABILITY ANALYSIS    9 

Review of transmission aspects – Generation Aspects: Review of synchronous machine 
theory – Voltage and frequency controllers – Limiting devices affecting voltage stability – 
Voltage-reactive power characteristics of synchronous generators – Capability curves – 
Effect of machine limitation on deliverable power – Load Aspects – Voltage dependence of 
loads – Load restoration dynamics – Induction motors – Load tap changers – Thermostatic 
load recovery – General aggregate load models. 

UNIT V ENHANCEMENTOFTRANSIENTSTABILITYANDCOUNTERMEASURES FOR 
SUB SYNCHRONOUS RESONANCE 9 

Principle behind transient stability enhancement methods: high-speed fault clearing, 
reduction of transmission system reactance, regulated shunt compensation, dynamic 
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braking, reactor switching, independent pole-operation of circuit-breakers, single-pole 
switching, fast-valving, high-speed excitation systems; NGH damper scheme. 

TOTAL : 45 PERIODS 
 
 

OUTCOMES: 
 

• Learners will be able to understand the various schemes available in 
Transformerprotection 

• LearnerswillhaveknowledgeonOvercurrent protection. 
• LearnerswillattainknowledgeaboutDistanceandCarrierprotectionintransmission 

lines. 
• LearnerswillunderstandtheconceptsofBusbarprotection. 
• Learnerswillattainbasicknowledgeonnumericalprotectiontechniques 

 
REFERENCES 

1 R.Ramnujam,”PowerSystemDynamicsAnalysisandSimulation”,PHILearning Private 
Limited, New Delhi, 2009 

2 T.V.CutsemandC.Vournas,“VoltageStabilityofElectricPowerSystems”,Kluwer 
publishers,1998 

3 P.Kundur,“PowerSystemStabilityandControl”,McGraw-Hill, 1993. 
4 H.W. Dommel and N.Sato, "Fast Transient Stability Solutions," IEEE Trans., Vol. PAS- 

91, pp, 1643-1650, July/August 1972. 
5 Roderick J . Frowd and J. C. Giri, “Transient stability and Long term dynamics 

unified”, IEEE Trans., Vol 101, No. 10, October 1982. 
6 M.Stubbe, A.Bihain,J.Deuse, J.C.Baader, “A New Unified software program for the 

study of the dynamic behaviour of electrical power system” IEEE Transaction,Power 
Systems, Vol.4.No.1,Feb:1989 Pg.129 to 138 
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22272E16D  ANALYSIS AND COMPUTATION OF 
ELECTROMAGNETICTRANSIENTSINPOWERSYSTEMS 

LTPC 
OBJECTIVES: 3003 

 
• Tounderstandthevarioustypesoftransientsanditsanalysisinpower system. 

• Tolearnaboutmodelingandcomputationalaspectstransients computation 

UNITI REVIEWOFTRAVELLINGWAVE PHENOMENA 9 
Lumped and Distributed Parameters – Wave Equation – Reflection, Refraction, Behaviourof 
Travelling waves at the line terminations – Lattice Diagrams – Attenuation and Distortion. 

UNIT II LIGHTNING,SWITCHINGANDTEMPORARYOVERVOLTAGES 9 
Lightning overvoltages: interaction between lightning and power system- ground wire 
voltage and voltage across insulator; switching overvoltage: Short line or kilometric fault, 
energizing transients - closing and re-closing of lines, methods of control; temporary 
overvoltages: line dropping, load rejection; voltage induced by fault; very fast transient 
overvoltage (VFTO). 

UNIT III PARAMETERSANDMODELINGOFOVERHEADLINES 9 
Review of line parameters for simple configurations: series resistance, inductance and 
shunt capacitance; bundle conductors : equivalent GMR and equivalent radius;modal 
propagation in transmission lines: modes on multi-phase transposed transmission lines, α- 
β-0 transformation and symmetrical components transformation, modal impedances; 
analysis of modes on untransposed lines; effect of ground return and skin effect; 
transposition schemes; 

UNITV FASTTRANSIENTSPHENOMENONINAISANDGIS 9 
Digital computation of line parameters: why line parameter evaluation programs? Salient 
features of a typical line parameter evaluation program; constructional features of that 
affect transmission line parameters;line parameters for physical and equivalent phase 
conductors elimination of ground wiresbundling of conductors; principle of digital 
computation oftransients:features andcapabilities ofelectromagnetictransientsprogram; 
steady state and time step solution modules: basic solution methods; case studies on 
simulation of various types of transients 

TOTAL:45PERIODS 

OUTCOMES:  
 

 Learnerswillbeabletomodelover headlines,cablesandtransformers. 
 Learnerswillbeabletoanalyzepowersystem transients. 

REFERENCES 

1 AllanGreenwood,“ElectricalTransientsinPowerSystem”,Wiley&SonsInc.NewYork, 1991. 

2 R.Ramanujam,“ComputationalElectromagneticTransients:Modeling,SolutionMethods and 

Simulation”, I.K. International Publishing House Pvt. Ltd, New Delhi, 2014. 

3 NaiduMSandKamarajuV,“HighVoltageEngineering”,TataMcGraw-HillPublishing 

Company Ltd., New Delhi, 2004. 
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ELECTIVES–II(semester-II) 
 

22272E24A SMARTGRID LTPC 

  3003 

OBJECTIVES:   

 ToStudyaboutSmartGridtechnologies,differentsmartmetersandadvancedmetering 

infrastructure. 

 TofamiliarizethepowerqualitymanagementissuesinSmartGrid. 

 TofamiliarizethehighperformancecomputingforSmartGrid applications 

UNIT IINTRODUCTIONTOSMART GRID 9 

Evolution ofElectricGrid, Concept, Definitions andNeed forSmart Grid, Smart grid drivers, 

functions, opportunities, challenges andbenefits, Difference between conventional &Smart 

Grid, National and International Initiatives in Smart Grid. 

UNIT II SMARTGRIDTECHNOLOGIES 9 

Technology Drivers, Smart energy resources, Smart substations, Substation Automation, 

Feeder Automation ,Transmission systems: EMS, FACTS and HVDC, Wide area monitoring, 

Protection and control, Distribution systems: DMS, Volt/Var control, Fault Detection, 

Isolation and service restoration, Outage management, High-Efficiency Distribution 

Transformers, Phase Shifting Transformers, Plug in Hybrid Electric Vehicles (PHEV). 

UNIT III SMARTMETERSANDADVANCEDMETERINGINFRASTRUCTURE 9 

Introduction to Smart Meters, Advanced Metering infrastructure (AMI) drivers and 

benefits, AMI protocols, standards and initiatives, AMI needs in the smart grid, Phasor 

Measurement Unit(PMU), Intelligent Electronic Devices (IED) & their application for 

monitoring & protection. 

UNIT IV POWERQUALITYMANAGEMENTINSMART GRID 9 

Power Quality & EMC in Smart Grid, Power Quality issues of Grid connected Renewable 

Energy Sources, Power Quality Conditioners for Smart Grid, Web based Power Quality 

monitoring, Power Quality Audit. 

Local Area Network (LAN), House Area Network (HAN), Wide Area Network (WAN), 

Broadband over Power line (BPL), IP based Protocols, Basics of Web Service and CLOUD 

Computing to make Smart Grids smarter, Cyber Security for Smart Grid. 

TOTAL : 45 PERIODS 

UNITV HIGHPERFORMANCECOMPUTINGFORSMART GRID 9 

 APPLICATIONS  
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OUTCOMES: 

 LearnerswilldevelopmoreunderstandingontheconceptsofSmartGridand its 

present developments. 

 LearnerswillstudyaboutdifferentSmartGrid technologies. 

 Learnerswillacquireknowledgeaboutdifferentsmartmetersandadvanced 

metering infrastructure. 

 LearnerswillhaveknowledgeonpowerqualitymanagementinSmartGrids 

 LearnerswilldevelopmoreunderstandingonLAN,WANandCloud 

Computing for Smart Grid application 

 
REFERENCES 

 
 

1 StuartBorlase“SmartGrid:Infrastructure,TechnologyandSolutions”,CRCPress 2012. 

2 JanakaEkanayake,NickJenkins,KithsiriLiyanage,JianzhongWu,AkihikoYokoyama, 

“Smart Grid: Technology and Applications”, Wiley 2012. 

3 VehbiC.Güngör,DilanSahin,TaskinKocak,SalihErgüt,ConcettinaBuccella,Carlo 

Cecati, and Gerhard P. Hancke, “Smart Grid Technologies: Communication 

TechnologiesandStandards”IEEETransactionsOnIndustrialInformatics,Vol.7, No. 

4, November 2011. 

4 Xi Fang, Satyajayant Misra, Guoliang Xue, and Dejun Yang “Smart Grid – The 

NewandImprovedPowerGrid:ASurvey”,IEEETransactiononSmartGrids,vol.14, 2012. 
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22272E24B SOLARANDENERGYSTORAGESYSTEMS LTPC 

  3003 

OBJECTIVES:   

 ToStudyaboutsolarmodulesandPVsystem designandtheirapplications 

 ToDealwith gridconnectedPVsystems 

 ToDiscussaboutdifferentenergystorage systems 

UNITIINTRODUCTION 9 

Characteristicsofsunlight–semiconductorsandP-Njunctions–behaviorofsolarcells– cell 

properties – PV cell interconnection 

UNIT II STANDALONEPV SYSTEM 9 

Solar modules – storage systems – power conditioning and regulation - MPPT- protection – 

stand alone PV systems design – sizing 

UNIT III GRIDCONNECTEDPV SYSTEMS 9 

PVsystemsinbuildings–designissuesforcentralpowerstations–safety–Economic aspect – 

Efficiency and performance - International PV programs 

UNIT IV ENERGYSTORAGE SYSTEMS 9 

Impact of intermittent generation – Battery energy storage – solar thermal energy storage– 

pumped hydroelectric energy storage 

UNITV APPLICATIONS 9 

Waterpumping–batterychargers–solarcar–direct-driveapplications–Space– 

Telecommunications. 

TOTAL:45PERIODS 

OUTCOMES: 

 Studentswilldevelopmoreunderstandingonsolarenergystoragesystems 

 StudentswilldevelopbasicknowledgeonstandalonePV system 

 StudentswillunderstandtheissuesingridconnectedPV systems 

 Studentswillstudyaboutthemodelingofdifferentenergystoragesystems and 

their performances 

 Studentswillattainmoreondifferentapplicationsofsolarenergy 

REFERENCES 

1 SolankiC.S.,“SolarPhotovoltaics:Fundamentals,TechnologiesAndApplications”, PHI 

LearningPvt. Ltd.,2015. 
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2 Stuart R.Wenham, Martin A.Green, Muriel E. Watt and Richard Corkish, “Applied 

Photovoltaics”, 2007,Earthscan, UK. Eduardo Lorenzo G. Araujo, “Solar electricity 

engineering of photovoltaicsystems”, Progensa,1994. 

3 FrankS.Barnes&JonahG.Levine,“LargeEnergystorageSystemsHandbook”,CRC 

Press, 2011. 

4 McNeils,Frenkel,Desai,“Solar&WindEnergyTechnologies”,WileyEastern, 

1990 

5 S.P.Sukhatme,“SolarEnergy”,TataMcGrawHill,1987. 
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22272E24C POWERSYSTEM RELIABILITY LTPC 

OBJECTIVES: 3003 

• TointroducestheobjectivesofLoad forecasting. 

• TostudythefundamentalsofGenerationsystem,transmissionsystemand 

Distribution system reliability analysis 

• ToillustratethebasicconceptsofExpansion planning 

UNITI LOADFORECASTING 9 

Objectivesofforecasting-Loadgrowthpatternsandtheirimportanceinplanning-Load 

forecasting Based on discounted multiple regression technique-Weather sensitive load 

forecasting-Determination of annual forecasting-Use of AI in load forecasting. 

UNIT II GENERATIONSYSTEMRELIABILITYANALYSIS 9 

Probabilisticgenerationandloadmodels-DeterminationofLOLPandexpectedvalueof demand 

not served –Determination of reliability of ISO and interconnected generation systems 

UNIT III TRANSMISSIONSYSTEMRELIABILITYANALYSIS 9 

Deterministic contingency analysis-probabilistic load flow-Fuzzy load flow probabilistic 

transmissionsystemreliabilityanalysis-DeterminationofreliabilityindiceslikeLOLPand 

expected value of demand not served 

UNIT IV EXPANSIONPLANNING 9 

Basicconceptsonexpansionplanning-procedurefollowedforintegratetransmission system 

planning, current practice in India-Capacitor placer problem in transmission system and 

radial distributions system. 

UNITV DISTRIBUTIONSYSTEMPLANNINGOVERVIEW 9 

Introduction, sub transmission lines and distribution substations-Design primary and 

secondarysystems-distributionsystemprotectionandcoordinationofprotectivedevices. 

TOTAL:45 PERIODS 

OUTCOMES: 

• Studentswilldeveloptheabilitytolearnaboutloadforecasting. 

• StudentswilllearnaboutreliabilityanalysisofISOandinterconnected systems. 

• StudentswillunderstandtheconceptsotContingencyanalysisandProbabilistic 

Load flow Analysis 

• StudentswillbeabletounderstandtheconceptsofExpansionplanning 

• StudentswillhaveknowledgeonthefundamentalconceptsoftheDistribution 

system planning 
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REFERENCES 

1 RoyBillinton&RonaldN.Allan,“ReliabilityEvaluationofPowerSystems”Springer 

Publication, 

2 R.L.Sullivan,“PowerSystemPlanning”,TataMcGrawHillPublishingCompanyLtd 

1977. 

3 X.Wang&J.R.McDonald,“ModernPowerSystemPlanning”,McGrawHillBook 

Company 1994. 

4 T.Gonen,“ElectricalPowerDistributionEngineering”,McGrawHillBookCompany 

1986. 

5 B.R.Gupta,“GenerationofElectricalEnergy”,S.ChandPublications1983. 
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22272E24D DISTRIBUTEDGENERATIONANDMICROGRID 

OBJECTIVES: 

 L TPC 

3003 

• Toillustratetheconceptofdistributedgeneration   

• Toanalyzetheimpactofgridintegration.   

• TostudyconceptofMicrogridandits configuration   

UNITI INTRODUCTION 9  

Conventional powergeneration:advantages and disadvantages, Energy crises, Non- 

conventional energy (NCE) resources: review of Solar PV, Wind Energy systems, Fuel Cells, 

micro-turbines, biomass, and tidal sources. 

UNIT II DISTRIBUTEDGENERATIONS(DG) 9 

Concept of distributed generations, topologies, selection of sources, regulatory standards/ 

framework, Standards forinterconnectingDistributedresources to electric power systems: 

IEEE 1547. DG installation classes, security issues in DG implementations. Energy storage 

elements: Batteries, ultra-capacitors, flywheels. Captive power plants 

UNIT III IMPACTOFGRIDINTEGRATION 9 

Requirements for grid interconnection, limits on operational parameters,: voltage, 

frequency,THD,responsetogridabnormaloperatingconditions,islandingissues.Impact of 

grid integration with NCE sources on existing power system: reliability, stability and 

power quality issues. 

UNIT IV BASICSOFA MICROGRID 9 

Concept and definition of microgrid, microgrid drivers and benefits, review of sources of 

microgrids, typical structure and configuration of a microgrid, AC and DC microgrids,Power 

Electronics interfaces in DC and AC microgrids 

UNITV CONTROLANDOPERATIONOFMICROGRID 9 

Modesofoperationandcontrolofmicrogrid:gridconnectedandislandedmode,Activeand 

reactive power control, protection issues, anti-islanding schemes: passive, active and 

communication based techniques, microgrid communication infrastructure, Power quality 

issues in microgrids, regulatory standards, Microgrid economics, Introduction to smart 

microgrids. 

TOTAL:45PERIODS 
 
 

OUTCOMES: 

• Learnerswillattainknowledgeonthevariousschemesofconventionaland 
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nonconventional power generation. 
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• Learnerswillhaveknowledgeonthetopologiesandenergysourcesofdistributed 

generation. 

• Learnerswilllearnabouttherequirementsforgridinterconnectionanditsimpact with 

NCE sources 

• Learnerswillunderstandthefundamentalconceptof Microgrid. 

 
REFERENCES 

1 AmirnaserYezdani,andRezaIravani,“VoltageSourceConvertersinPowerSystems: 

Modeling, Control and Applications”, IEEE John Wiley Publications, 2010. 

2 DorinNeacsu,“PowerSwitchingConverters:MediumandHighPower”,CRCPress, 

Taylor & Francis, 2006 

3 ChetanSinghSolanki,“SolarPhotoVoltaics”,PHIlearningPvt.Ltd.,NewDelhi,2009 

4 J.F.Manwell,J.G.McGowan“WindEnergyExplained,theorydesignand 

applications”, Wiley publication 2010. 

5 D.D.HallandR.P.Grover,“BiomassRegenerableEnergy”,JohnWiley,NewYork, 1987. 

6 JohnTwidellandTonyWeir,“RenewableEnergyResources”TyalorandFrancis 

Publications, Second edition 2006. 
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ELECTIVES–III(semester-II) 

22272E25A-WINDENERGYCONVERSIONSYSTEMS 

3104 

UNIT-IINTRODUCTION: 9 

Historyofwind Electric generation -Darrieus wind - Horizontal and vertical axis-Wind turbine - 

other modern developments - Future possibilities. 

UNIT-IIWINDRESOURCEANDITSPOTENTIALFORELECVTRICPOWER 

GENERATION: 9 

PowerExtractedByAWindDrivenMachine -Natureandoccurrenceofwind 
characteristicsandpowerproduction-variationofmeanwindspeedwithtime. 

UNIT-IIIWINDPOWERSITESANDWINDMEASUREMENTS: 9 

Average wind speed and other factors affectingchoice of the site- Effectof wind direction - 

Measurement of wind velocity - Personal estimation without instruments- anemometers - 

Measurement of wind direction. 

UNIT-IVWIND TURBINES WITH ASYNCHRONOUS GENERATORS AND 

CONTROL ASPECTS: 9 

Asynchronoussystems-AcGenerators-SelfexcitationofInductionGenerator- 

SinglePhaseoperationofInductionGenerator-PermanenetmagnetGenerators- Basiccontrolaspects-

fixedspeedratiocontrolscheme-fixedvsvariablespeed operation of WECS. 

UNIT-VGENERATIONOFELECTRICITY 9 

Active and reactive power - P and Q transfer in power systems - Power converters - 

Characteristics of Generators - Variable Speed options - Economics. 

L=45T=15P=0C=4 

REFERENCES: 

1. N.G.Calvert,'WindPowerPrinciples:TheirApplicationonsmallscale‟,Charles Friffin& 

co. Ltd, London, 1979. 

2. Gerald W.Koeppel, “Pirnam‟s and Power from the wind”, Van Nastran Reinhold 

Co., London, 1979. 

3. GaryL.Johnson,“WindEnergySystem”,PrenticehallInc.,EnglewoodCliffs,New 

Jersey, 1985. 

4. WindenergyconversionsystembyL.Lfreris,Prenticehall(U.K)Ltd.,1990. 
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ELECTIVEIII(semester-II) 

 

22272E25B-AITECHNIQUESTOPOWERSYSTEMS 
3104 

1. INTRODUCTIONTONEURAL NETWORKS 9 

Basics of ANN - perceptron - delta learning rule - back propagation algorithm -multilayer 

feed forward network - memory models - bi-directional associative memory - Hopfield 

network. 

2. APPLICATIONSTOPOWERSYSTEM PROBLEMS 9 

Applicationofneuralnetworkstoloadforecasting -contingencyanalysis -VARcontrol- 

economic load dispatch. 

3. INTRODUCTIONTOFUZZYLOGIC 9 

Crispness - vagueness - fuzziness - uncertainty - fuzzy set theory fuzzy sets - fuzzy set 

operations - fuzzy measures - fuzzy relations - fuzzy function - structure of fuzzy logic 

controller – fuzzification models - data base - rule base - inference engine defuzzification 

module. 

4. APPLICATIONSTOPOWERSYSTEMS 9 

Decision making in power system control through fuzzy set theory - use of fuzzy set 

models of LP in power systems scheduling problems - fuzzy logic based power system 

stabilizer. 

 

5. GENETICALGORITHMANDITSAPPLICATIONSTOPOWERSYSTEMS 

9 

Introduction - simple genetic algorithm - reproduction - crossover - mutation – advanced 

operators in genetic search - applications to voltage control and stability studies. 

L = 45T = 15P=0C =4 

REFERENCES: 

1. JamesA.FreemanandSkapura.B.M„NeuralNetworks-AlgorithmsApplicationsand Programming 

Techniques‟, Addison Wesley, 1990. 

2. GeorgeKlirandTinaFolger.A,„Fuzzy sets,Uncertainty andInformation‟,PrenticeHallof India, 

1993. 

3. Zimmerman.H.J,„FuzzySetTheoryanditsApplications‟,KluwerAcademicPublishers 1994. 

4. IEEEtutorialon„ApplicationofNeuralNetworktoPowerSystems‟,1996. 

5. LoiLeiLai,„IntelligentSystemApplicationsinPowerEngineering‟,JohnWiley&SonsLtd.,1998. 

 

************* 
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22272E25C ELECTRICAL DISTRIBUTION SYSTEM  LTPC 

OBJECTIVES:  3003 

• Toprovideknowledgeaboutthedistributionsystemelectricalcharacteristics 
• Togainknowledgeaboutplanninganddesigningofdistributionsystem 
• Toanalyzepowerqualityindistributionsystem 
• Toanalyzethepowerflowinbalancedandunbalancedsystem 

UNITI INTRODUCTION 9 

Distribution System-Distribution Feeder Electrical Characteristics-Nature of Loads : 
Individual Customer Load, Distribution Transformer Loading and Feeder Load -Approximate 
MethodofAnalysis:VoltageDrop,LineImpedance,“K”Factors,UniformlyDistributedLoads and 
Lumping Loads in Geometric Configurations. 

UNITII DISTRIBUTIONSYSTEMPLANNING 9 

Factors effecting planning, present techniques, planning models(Short term planning, long 
term planning and dynamic planning), planning in the future, future nature of distribution 
planning,RoleofcomputerinDistributionplanning.Loadforecast,Loadcharacteristicsand Load 
models. 

UNITIII DISTRIBUTIONSYSTEMLINEMODEL 9 

ExactLineSegmentModel-ModifiedLineModel-ApproximateLineSegmentModel-Modified 
“Ladder”IterativeTechnique-GeneralMatricesforParallelLines. 

UNITIV VOLTAGEREGULATION 9 

Standard Voltage Ratings-Two-Winding Transformer Theory-Two-Winding Autotransformer- 
Step-Voltage Regulators: Single-Phase Step-Voltage Regulators-Three-Phase Step-Voltage 
Regulators-ApplicationofcapacitorsinDistributionsystem. 

UNITV DISTRIBUTIONFEEDERANALYSIS 9 

Power-Flow Analysis- Ladder Iterative Technique -Unbalanced Three-Phase Distribution 
Feeder-ModifiedLadderIterativeTechnique-LoadAllocation-Short-CircuitStudies. 

 
TOTAL:45PERIODS 

 
OUTCOMES: 

• Abilitytoapplytheconceptsofplanninganddesignofdistributionsystemforutility systems 
• Abilitytoimplementtheconceptsofvolatagecontrolindistributionsystem. 
• Abilitytoanalyzethepowerflowinbalancedandunbalancedsystem 

REFERENCES 
 

787



    
Skill Development Employability Entrepreneurship 

1. WilliamH.Kersting,"DistributionSystemModelingandAnalysis"CRCpress3rd edition,2012. 
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2. TuranGonen,“ElectricPowerDistributionSystemEngineering”,McGrawHillCompany. 1986 
3. JamesNorthcote–Green,RobertWilson,“ControlandAutomationofElectricalPower 

Distribution Systems”, CRCPress,NewYork, 2007. 
4. PablaHS,“ElectricalPowerDistributionSystems”,TataMcGrawHill.2004 
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22272E25DENERGYMANAGEMENT ANDAUDITINGLT PC 

OBJECTIVES: 3003 

• TostudytheconceptsbehindeconomicanalysisandLoadmanagement. 
• Toemphasizetheenergymanagementonvariouselectricalequipmentsandmetering. 
• Toillustratetheconceptoflightingsystemsandcogeneration. 

UNITI INTRODUCTION 9 

Needforenergymanagement-energybasics-designingandstartinganenergymanagement 
program – energy accounting -energy monitoring, targeting and reporting-energy audit 
process. 

UNITII ENERGYCOSTANDLOADMANAGEMENT 9 

Importantconceptsinaneconomicanalysis-Economicmodels-Timevalueofmoney-Utility rate 
structures- cost of electricity-Loss evaluation- Load management: Demand control 
techniques-Utilitymonitoringandcontrolsystem-HVACandenergymanagement-Economic 
justification. 

UNIT III ENERGYMANAGEMENTFORMOTORS,SYSTEMS,ANDELECTRICAL 
EQUIPMENT 9 

Systems and equipment- Electric motors-Transformers and reactors-Capacitors and 
synchronous machines. 

UNITIV METERINGFORENERGYMANAGEMENT 9 

Relationships between parameters-Units of measure-Typical cost factors- Utility meters - 
Timing of meter disc for kilowatt measurement - Demand meters - Paralleling of current 
transformers - Instrument transformer burdens-Multitasking solid-state meters - Metering 
locationvs.requirements-Meteringtechniquesandpracticalexamples. 

UNITV LIGHTINGSYSTEMS& COGENERATION 9 

Concept of lighting systems - The task and the working space -Light sources - Ballasts - 
Luminaries - Lighting controls-Optimizing lighting energy - Power factor and effect of 
harmonics on power quality - Cost analysis techniques-Lighting and energy standards 
Cogeneration: Forms of cogeneration - feasibility of cogeneration- Electrical interconnection. 

TOTAL:45PERIODS 
OUTCOMES: 

• Studentswilldeveloptheabilitytolearnabouttheneedforenergymanagementand 
auditingprocess 

• Learnerswilllearnaboutbasicconceptsofeconomicanalysisandloadmanagement. 
• Studentswillunderstandtheenergymanagementonvariouselectricalequipments. 
• Studentswillhaveknowledgeontheconceptsofmeteringandfactorsinfluencingcost function 
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• Studentswillbeabletolearnabouttheconceptoflightingsystems,lightsourcesand various 
forms of cogeneration 

 
REFERENCES 

1 BarneyL.Capehart,WayneC.Turner,andWilliamJ.Kennedy,“GuidetoEnergy 
Management”,FifthEdition,TheFairmontPress,Inc.,2006 

2 EastopT.D&CroftD.R,“EnergyEfficiencyforEngineersandTechnologists”,Logman Scientific 
& Technical, 1990. 

3 ReayD.A,“IndustrialEnergyConservation”,1stedition,PergamonPress,1977. 
4 “IEEERecommendedPracticeforEnergyManagementinIndustrialandCommercial 

Facilities”, IEEE, 1996 
5 AmitK.Tyagi,“HandbookonEnergyAuditsandManagement”,TERI,2003. 
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ELECTIVES–IV(semester-III) 

22272E32A-POWERELECTRONICSAPPLICATIONSINPOWERSYSTEMS 

3104 

UNIT:ISTATICCOMPENSATORCONTROL 9 

Theoryofloadcompensation-voltageregulationandpowerfactorcorrection- 

phasebalanceandPFcorrectionofunsymmetricalloads-Propertyofstaticcompensator 

- Thyristor controlled rectifier (TCR) - Thyristor Controlled Capacitor (TSC) -Saturable 

corereactor - Control Strategies. 

UNIT:IIHARMONICCONTROLANDPOWERFACTORIMPROVEMENT 9 

Inputpowerfactorfordifferenttypesofconverters-powerfactorimprovementusing Load and 

forced commutated converters. 

UNIT:IIIVOLTAGECONTROLUSINGSTATICTAP-CHANGERS 9 

Conventionaltapchangingmethods,statictapchangersusingThyristor, different schemes - 

comparison. 

UNIT:IVSTATICEXCITATIONCONTROL 9 

Solid state excitation of synchronous generators - Different schemes - Generex excitation 

systems. 

UNIT:VUNINTERRUPTABLEPOWERSUPPLYSYSTEM 9 

Parallel, Redundant andnon-redundantUPS -Upsusingresonantpower converters - Switch 

mode power supplies. 

L = 45T = 15P= 0C =4 

TEXTBOOK 

Miller.T.J.E,“Reactivepower controlinElectric systems”.Wiley interscience,NewYork, 1982. 

REFRENCES 

1. “StaticCompensatorforACpowersystems”,Proc.IEEvol.128Nov.1981.pp 362-

406. 

2 “AStaticalternativetothetransformeronloadtapchanging”,IEEETrans.On Pas, 

Vol.PAS-99, Jan. /Feb. 1980, pp86-89. 

3. “ImprovementsinThyristorcontrolledstaticon-

loadtapcontrollersfortransformers”,IEEETrans.onPAS,Vol.PAS-

101,Sept.1982,pp3091-3095. 

4. “ShuntThyristorrectifiersfortheGenerexExcitationsystems”,IEEETrans.On 

PAS.PAS -96, July/August, 1977, pp1219-1325. 

792



    
Skill Development Employability Entrepreneurship 

ELECTIVES–IV(semester-III) 

 
22272E32B-POWERSYSTEMDYNAMICS 

3104 

1. SYNCHRONOUSMACHINEMODELLING 9 

Schematic Diagram, Physical Description: armature and field structure, machines withmultiple pole 

pairs, mmfwaveforms, direct and quadrature axes, Mathematical Description of a Synchronous 
Machine: Basic equations of a synchronous machine:stator circuit equations, stator self, stator mutual 
and stator to rotor mutual inductances, dq0 Transformation: flux linkage and voltageequations for 

stator and rotor in dq0 coordinates, electrical power and torque, physical interpretation of dq0 

transformation,Per Unit Representations: Lad-reciprocal per unit systemand that frompower- invariant 

form of Park‟s transformation; Equivalent Circuits for direct and quadrature axes, Steady- state 
Analysis: Voltage, current and flux-linkage relationships, Phasor representation, Rotor angle, Steady-
state equivalent circuit, Computation of steady-state values, Equations of Motion: Swing Equation, 
calculation of inertia constant, Representation in system studies, Synchronous Machine 

RepresentationinStabilityStudies:Simplificationsforlarge-scalestudies:Neglectofstatorp

terms and speed variations, Simplified model with amortisseurs neglected:two-axis model with 

amortisseur windings neglected, classical model. 

2. MODELLINGOFEXCITATIONANDSPEEDGOVERNINGSYSTEMS 9 

Excitation System Requirements; Elements of an Excitation System; Types of Excitation 

System;Control and protective functions;IEEE (1992) block diagram for simulation of excitation 

systems. Turbine and Governing System Modelling: Functional Block Diagram of Power Generation 

and Control, Schematic of a hydroelectric plant, classical transfer function of a hydraulic turbine (no 

derivation), special characteristic of hydraulic turbine, electrical analogue of hydraulic turbine, 

Governor for Hydraulic Turbine: Requirement for a transient droop, Block diagram of governor with 

transient droop compensation, Steam turbine modelling: Single reheat tandem compounded type only 

and IEEE block diagram for dynamic simulation; generic speed-governing system model for normal 

speed/load control function. 

3. SMALL-SIGNALSTABILITYANALYSISWITHOUTCONTROLLERS 9 

Classification of Stability, Basic Concepts and Definitions: Rotor angle stability, The Stability 

Phenomena. Fundamental Concepts of Stability of Dynamic Systems: State-space representation, 

stability of dynamic system, Linearisation, Eigen properties of the state matrix: Eigen values and 

eigenvectors, modal matrices, eigen value and stability, mode shape and participation factor. Single- 

Machine Infinite Bus (SMIB) Configuration:Classical Machine Model stability analysis with 

numericalexample, Effectsof Field Circuit Dynamics:synchronous machine, networkand linearised 

system equations, block diagram representation with K-constants; expression for K-constants (no 

derivation), effect of field flux variation on system stability: analysis with numerical example, 

4. SMALL-SIGNALSTABILITYANALYSISWITHCONTROLLERS 9 

Effects Of Excitation System: Equations with definitions of appropriate K-constants and simple 

thyristor excitation system and AVR, block diagram with the excitation system, analysis of effect of 

AVR on synchronizing and damping components using a numerical example, Power System 

Stabiliser: Block diagram with AVR and PSS, Illustration of principle of PSS application with 

numerical example, Block diagram of PSS with description, system state matrix including PSS, 

analysis of stability with numerical a example. Multi-Machine Configuration:Equations in a common 

reference frame, equations in individual machine rotor coordinates, illustration of formation of system 

state matrix for a two-machine system with classical models for synchronous machines, illustration of 

stability analysis using a numerical example. Principle behind small-signal stability improvement 
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methods: delta-omega and delta P-omega stabilizers. 

 

 

5. ENHANCEMENTOFSMALLSIGNALSTABILITY 9 

Power System Stabilizer – Stabilizer based on shaft speed signal (delta omega) – Delta –P-Omega 

stabilizer-Frequency-based stabilizers – Digital Stabilizer – Excitation control design – Exciter gain – 

Phase lead compensation – Stabilizing signal washout stabilizer gain – Stabilizer limits 

 

L = 45T = 15P= 0C =4 

REFERENCES 

1. P.Kundur,“PowerSystemStabilityandControl”,McGraw-Hill,1993. 

2. IEEECommitteeReport,"DynamicModelsforSteamandHydroTurbinesin 

Power System Studies”, IEEE Trans., Vol.PAS-92, pp 1904-1915, 

November/December, 1973. on Turbine-Governor Model. 

3. P.MAndersonandA.AFouad,“PowerSystemControlandStability”,IowaState 

University Press, Ames, Iowa, 1978. 
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22272E32C ELECTRICVEHICLESANDPOWERMANAGEMENTL T P C 

 
OBJECTIVES: 

3 0 0 3 

 Tounderstandtheconceptofelectricalvehiclesandits operations 
 Tounderstandtheneedforenergystorageinhybridvehicles 
 Toprovideknowledgeaboutvariouspossibleenergystoragetechnologiesthatcanbe used 

in electric vehicles 

UNITI ELECTRICVEHICLESANDVEHICLEMECHANICS 9 

Electric Vehicles (EV), Hybrid Electric Vehicles (HEV), Engine ratings, Comparisons of EV with 

internal combustion Engine vehicles, Fundamentals of vehicle mechanics 

UNITII ARCHITECTUREOFEV’sANDPOWERTRAINCOMPONENTS 9 

Architecture of EV’s and HEV’s – Plug-n Hybrid Electric Vehicles (PHEV)- Power traincomponents 

and sizing, Gears, Clutches, Transmission and Brakes 

UNITIII CONTROLOFDCANDACDRIVES 9 

DC/DC chopper based four quadrant operations of DC drives – Inverter based V/f Operation 
(motoring and braking) of induction motor drive system – Induction motor and permanentmotor 
based vector control operation – Switched reluctance motor (SRM) drives 

 

UNITIV BATTERYENERGYSTORAGESYSTEM 9 

BatteryBasics,Differenttypes,BatteryParameters,Batterymodeling,TractionBatteries 

UNITV ALTERNATIVEENERGYSTORAGESYSTEMS 9 

Fuelcell–Characteristics-Types–hydrogenStorageSystemsandFuelcellEV–Ultracapacitors 
TOTAL:45PERIODS 

OUTCOMES: 
 LearnerswillunderstandtheoperationofElectricvehiclesandvariousenergystorage 

technologies for electrical vehicles 

REFERENCES 

1 IqbalHussain,“ElectricandHybridVehicles:DesignFundamentals,Second 
Edition” CRC Press, Taylor & Francis Group, Second Edition (2011). 
2 AliEmadi,MehrdadEhsani,JohnM.Miller,“VehicularElectricPowerSystems”,Special 

Indian Edition, Marcel dekker, Inc 2010. 
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22272E32D ELECTROMAGNETICINTERFERENCEAND L T P C 

OBJECTIVES: 
COMPATIBILITY 3 0 0 3 

 Toprovidefundamentalknowledgeonelectromagneticinterferenceand 
electromagnetic compatibility. 

 TostudytheimportanttechniquestocontrolEMIand EMC. 

 ToexposetheknowledgeontestingtechniquesasperIndianandinternational 
standards in EMI measurement. 

UNITI INTRODUCTION 9 

Definitions of EMI/EMC -Sources of EMI- Intersystems and Intrasystem- Conducted and radiated 
interference- Characteristics - Designing for electromagnetic compatibility (EMC)- EMC regulation 
typicalnoisepath-EMIpredictions andmodeling,Cross talk -Methods ofeliminatinginterferences. 

UNITII GROUNDINGANDCABLING 9 

Cabling- types of cables, mechanism of EMI emission / coupling in cables –capacitive coupling 
inductive coupling- shielding to prevent magnetic radiation- shield transfer impedance, Grounding– 
safety grounds – signal grounds- single point and multipoint ground systems hybrid grounds- 
functional ground layout –grounding of cable shields- -guard shields- isolation, neutralizing 
transformers,shieldgroundingathighfrequencies,digitalgrounding-EarthmeasurementMethods 

UNITIII BALANCING,FILTERINGANDSHIELDING 9 

Power supply decoupling- decoupling filters-amplifier filtering –high frequency filtering- EMIfilters 
characteristics of LPF, HPF, BPF, BEF and power line filter design -Choice of capacitors, inductors, 
transformers and resistors, EMC design components -shielding – near and far fields shielding 
effectiveness - absorption and reflection loss- magnetic materials as a shield, shield discontinuities, 
slots and holes, seams and joints, conductive gaskets-windows and coatings - grounding of shields 

Electromagnetic emissions, noisefrom relaysand switches, non- linearitiesin circuits,passive inter 
modulation, transients in power supply lines, EMI from power electronic equipment, EMI as 
combination of radiation and conduction 

Static Generation- human body model- static discharges- ESD versus EMC, ESD protection in 
equipment’s- standards – FCC requirements – EMI measurements – Open area test site 
measurements and precautions- Radiated and conducted interference measurements, Control 
requirements and testing methods 

TOTAL: 45 PERIODS 

OUTCOMES: 

  RecognizethesourcesofConductedandradiatedEMIinPowerElectronicConvertersand 
consumer appliances and suggest remedial measures to mitigate the problems 

 AssesstheinsertionlossanddesignEMIfilterstoreducetheloss 
  DesignEMIfilters,common-modechokesandRC-snubbercircuitsmeasurestokeepthe 

interference within tolerable limits 
38 

UNITIVEMIINELEMENTSANDCIRCUITS 9 

 

UNITV ELECTROSTATICDISCHARGE,STANDARDSANDTESTING 9 
 TECHNIQUES  
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REFERENCES 

1. V.P.Kodali,“EngineeringElectromagneticCompatibility”,S.Chand,1996 
2. HenryW.Ott,“Noisereductiontechniquesinelectronicsystems”,JohnWiley& 

Sons, 1989 
3. BernhardKeiser,“PrinciplesofElectro-magneticCompatibility”,ArtechHouse, 

Inc. (685 canton street, Norwood, MA 020062 USA) 1987 
4. Bridges,J.EMilletaJ.andRicketts.L.W.,“EMPRadiationandProtective 

techniques”, John Wiley and sons, USA 1976 
5. WilliamDuffG.,&DonaldWhiteR.J,“SeriesonElectromagneticInterference and 

Compatibility”, Vol. 
6. WestonDavidA.,“ElectromagneticCompatibility,PrinciplesandApplications”, 

1991. 
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ELECTIVES–V(semester-III) 

22272E33A-POWERCONDITIONING 
3104 

1. INTRODUCTION 9 

Introduction – Characterization of Electric Power Quality: Transients, short 

duration and long duration voltage variations, Voltage imbalance, waveform 

distortion, Voltage fluctuations, Power frequency variation, Power acceptability 

curves – power quality problems: poor load power factor, Non linear and unbalanced 

loads, DC offset in loads, Notching in load voltage, Disturbance in supply voltage – 

Power quality standards. 

2. NON-LINEARLOADS 9 

Single phase static and rotating AC/DC converters, Three phase static AC/DC 

converters, Battery chargers, Arc furnaces, Fluorescent lighting, pulse modulated 

devices, Adjustable speed drives. 

3. MEASUREMENTANDANALYSIS METHODS 9 

Voltage, Current, Power and Energy measurements, power factor 
measurements and definitions, event recorders, Measurement Error – Analysis: 
Analysis in the periodic steady state, Time domain methods, Frequency domain 

methods: Laplace’s, Fourier and Hartleytransform – The Walsh Transform – Wavelet 

Transform. 

4. ANALYSISANDCONVENTIONALMITIGATION METHODS 9 

Analysis of power outages, Analysis of unbalance: Symmetrical components 

of phasor quantities, Instantaneous symmetrical components, Instantaneous real and 

reactive powers, Analysis of distortion: On–line extraction of fundamental sequence 

components from measured samples – Harmonic indices – Analysis of voltage sag: 

Detorit Edison sag score, Voltage sag energy, Voltage Sag Lost Energy Index 

(VSLEI)- Analysis of voltage flicker, Reduced duration and customer impact of 

outages, Classical load balancing problem: Open loop balancing, Closed loop 

balancing, current balancing, Harmonic reduction, Voltage sag reduction. 

5. POWERQUALITY IMPROVEMENT 9 

Utility-Customer interface –Harmonic filters: passive, Active and hybridfilters 

–Custom power devices: Network reconfiguring Devices, Load compensation using 

DSTATCOM, Voltage regulation using DSTATCOM, protecting sensitiveloads using 

DVR, UPQC –control strategies: P- Q theory, Synchronous detection method – 

Custom power park –Status of application of custom power devices 

L = 45T = 15P=0C =4 

REFERENCES: 

1. ArindamGhosh“PowerQualityEnhancementUsingCustomPowerDevices”, 

Kluwer Academic Publishers, 2002. 

2. Heydt.G.T,“ElectricPowerQuality”,StarsinaCirclePublications,1994(2nd 

edition) 

3. Dugan.R.C,“ElectricalPowerSystemQuality”,TMH,2008. 

4. Arrillga.A.JandNevilleR.Watson,PowerSystemHarmonics,JohnWileysecond 

Edition,2003. 

5. Derek A.Paice,“Powerelectronicconverterharmonics”,JohnWiley&sons,1999. 

ELECTIVES–V(semester-III) 
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22272E33B–DEREGULATEDPOWERSYSTEM 

3104 

1. FUNDAMENTALSANDARCHITECTUREOFPOWERMARKETS 9 

Deregulation of Electric utilities: Introduction-Unbundling-Wheeling- Reform 

motivations- Fundamentals of Deregulated Markets – Types (Future, Day-ahead and 

Spot) – Participating in Markets (Consumer and Producer Perspective) – bilateral 

markets – pool markets. Independent System Operator (ISO)-components-types of 

ISO - role of ISO - Lessons and Operating Experiences of Deregulated Electricity 

Markets in various Countries (UK, Australia, Europe, US, Asia). 

2. TECHNICALCHALLENGES 9 

Total Transfer Capability – Limitations - Margins – Available transfer capability 

(ATC) – Procedure - Methods to compute ATC – Static and Dynamic ATC – Effectof 

contingency analysis – Case Study. Concept of Congestion Management – Bid, Zonal 

and Node Congestion Principles – Inter and Intra zonal congestion –Generation 

Rescheduling - Transmission congestion contracts – Case Study. 

3. TRANSMISSIONNETWORKSANDSYSTEMSECURITYSERVICES9 

Transmission expansion in the New Environment – Introduction – Role of 

transmission planning – Physical Transmission Rights – Limitations – Flow gate - 

Financial Transmission Rights – Losses – Managing Transmission Risks – Hedging – 

Investment. Ancillary Services – Introduction – Describing Needs – Compulsory and 

Demand-side provision – Buying and Selling Ancillary Services – Standards. 

4. MARKET PRICING 9 

Transmission pricing in open access system – Introduction – Spot Pricing – 

UniformPricing–ZonalPricing–LocationalMarginalPricing–CongestionPricing 

– Ramping and Opportunity Costs. Embedded cost based transmission pricing 

methods (Postage stamp, Contract path and MW-mile) – Incremental cost based 

transmission pricing methods ( Short run marginal cost, Long run marginal cost) - 

Pricing of Losses on Lines and Nodes. 

5. INDIANPOWERMARKET 9 

Current Scenario – Regions – Restructuring Choices – Statewise Operating 

Strategies – Salient features of Indian Electricity Act 2003 – Transmission System 

Operator – Regulatory and Policy development in Indian power Sector –Opportunities 

for IPP and Capacity Power Producer. Availability based tariff – Necessity – Working 

Mechanism – Beneficiaries – Day Scheduling Process – Deviation from Schedule – 

Unscheduled Interchange Rate – System Marginal Rate – Trading Surplus Generation 

– Applications. 

L = 45T = 15P=0C =4 

REFERENCES 

1. KankarBhattacharya,MathH.J.BollenandJaapE.Daalder,“OperationofRestructured 

Power Systems”, Kluwer Academic Publishers, 2001 
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2. LoiLeiLai,“PowersystemRestructuringandRegulation”,JohnWileysons, 2001. 

3. Shahidehpour.MandAlomoush.M,“RestructuringElectricalPowerSystems”, Marcel 

Decker Inc., 2001. 

4. StevenStoft,“PowerSystemEconomics”,Wiley–IEEEPress,2002 

5. DanielS.KirschenandGoranStrbac,“FundamentalsofPowerSystemEconomics”, 

John Wiley& Sons Ltd., 2004. 

6. ScholarlyTransaction PapersandUtilityweb sites 

801



    
Skill Development Employability Entrepreneurship 

M.Tech,(PowerSystem-R2022)FULLTIME 

 

22272E33C CONTROLSYSTEMDESIGNFOR POWER L T P C 

 
OBJECTIVES: 

ELECTRONICS 3 0 0 3 

• ToexploreconceptualbridgesbetweenthefieldsofControlSystemsandPower 
Electronics 
• ToStudyControltheoriesandtechniquesrelevanttothedesignoffeedback 

controllers in Power Electronics. 

UNITI MODELLINGOFDC-TO-DCPOWERCONVERTERS 9 

ModellingofBuckConverter,BoostConverter,Buck-BoostConverter,CukConverter 
,Sepic Converter, Zeta Converter, Quadratic Buck Converter ,Double Buck-Boost 
Converter, Boost-Boost Converter General Mathematical Model for Power Electronics 
Devices. 

UNITII SLIDINGMODECONTROLLERDESIGN 9 

Variable Structure Systems. Single Switch Regulated Systems Sliding Surfaces, 
Accessibility of the Sliding Surface Sliding Mode Control Implementation of Boost 
Converter ,Buck-Boost Converter, Cuk Converter ,Sepic Converter, Zeta Converter, 
Quadratic Buck Converter ,Double Buck-Boost Converter, Boost-Boost Converter. 

UNITIII APPROXIMATELINEARIZATIONCONTROLLERDESIGN 9 

Linear Feedback Control, Pole Placement by Full State Feedback , Pole PlacementBased 
on Observer Design ,Reduced Order Observers , Generalized Proportional Integral 
Controllers, Passivity Based Control , Sliding Mode Control Implementation of Buck 
Converter , Boost Converter ,Buck-Boost Converter. 

UNITIV NONLINEARCONTROLLERDESIGN 9 

FeedbackLinearizationIsidori’s Canonical Form, Input-Output FeedbackLinearization, 
State Feedback Linearization, Passivity Based Control , Full Order Observers , Reduced 
Order Observers. 

UNITV PREDICTIVECONTROLOFPOWERCONVERTERS 9 

BasicConcepts,Theory,andMethods,ApplicationofPredictiveControlinPower 
Electronics,AC-DC-ACConverterSystem,FaultsandDiagnosisSystemsinPower 
Converters. 

TOTAL:45 
PERIODS 

OUTCOMES: 

  Abilitytounderstandanoverviewonmodernlinearandnonlinearcontrol 
strategies for power electronics devices 

 Abilitytomodelmodernpowerelectronicconvertersforindustrialapplications 
 Abilitytodesignappropriatecontrollersformodernpowerelectronicsdevices. 

REFERENCES 

1. HeberttSira-Ramírez,RamónSilva-Ortigoza,“ControlDesignTechniquesin 
Power Electronics Devices”, Springer 2012 
2. MaheshPatil,PankajRodey,“ControlSystemsforPowerElectronics:A 
Practical Guide”, Springer India, 2015. 
3. BlaabjergJoséRodríguez,“AdvancedandIntelligentControlinPower 
Electronics and Drives” , Springer, 2014 
4. EnriqueAcha,VassiliosAgelidis,OlimpoAnaya,TJEMiller,“PowerElectronic 
Control in Electrical Systems”, Newnes, 2002 
5. MarijaD.AranyaChakrabortty,Marija,“ControlandOptimizationMethodsfor 

Electric Smart Grids”, Springer, 2012. 
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22272E33D PRINCIPLESOFEHVTRANSMISSION LT PC 
3003 

OBJECTIVES: 

Toimpartknowledge on, 
 Types ofpowertransmissionandconfigurationsvariousparametersandvoltage 

gradients of transmission line conductors. 
 ThedesignrequirementsofEHVACandDC lines. 

UNITI INTRODUCTION 9 

Standard transmission voltages-AC and DC – different line configurations– average 
valuesof lineparameters –powerhandlingcapacityandlineloss –costsof transmission lines 
and equipment – mechanical considerations in line performance. 

UNITII CALCULATIONOFLINEPARAMETERS 9 

Calculation of resistance, inductance and capacitance for multi-conductor lines – 
calculation of sequence inductances and capacitances – line parameters for different 
modes of propagation – effect of ground return. 

UNITIII VOLTAGEGRADIENTSOFCONDUCTORS 9 

Charge-potential relations for multi-conductor lines – surface voltage gradient on 
conductors – gradient factors and their use – distribution of voltage gradient on sub 
conductors of bundle - voltage gradients on conductors in the presence of ground wires 
on towers-I2R loss and corona loss-RIV. 

UNITIV ELECTROSTATICFIELDANDDESIGNOFEHVLINES 9 

Effect of EHV line on heavy vehicles - calculation of electrostatic field of AC lines- effectof 
high field on humans, animals, and plants - measurement of electrostatic fields – 
electrostatic Induction in unenergised circuit of a D/C line - induced voltages ininsulated 
ground wires - electromagnetic interference, Design of EHV lines. 

UNITV HVDC LINES 

Introduction- Reliability and failure issues-Design-tower, ROW, clearances, insulators, 
electrical and mechanical protection-Maintenance-Control and protection-D.C Electric 
field band Magnetic field -Regulations and guide lines-underground line design. 

TOTAL:45PERIODS 

OUTCOMES: 

 Abilitytomodelthetransmissionlinesandestimatethevoltagegradientsand 
losses 

 AbilitytodesignEHVACandDCtransmissionlines 

REFERENCES 

1 Rakosh Das Begamudre, “Extra High Voltage AC Transmission Engineering”, Second 
Edition, New Age International Pvt. Ltd., 2006. 
2 Pritindra Chowdhari, “Electromagnetic transients in Power System”, John Wiley and 
Sons Inc., 2009. 
3 Sunil S.Rao, “EHV-AC, HVDC Transmission & Distribution Engineering”, Third Edition, 
Khanna Publishers, 2008. 
4 William H. Bailey, Deborah E. Weil and James R. Stewart, “A Review on HVDC Power 
Transmission Environmental Issues”, Oak Ridge National Laboratory. 
5 J.C Molburg, J.A. Kavicky, and K.C. Picel ,”A report on The design, Construction and 
operation of Long-distance High-Voltage Electricity Transmission Technologies” 
Argonne (National Laboratory) 2007. 
6 “PowerEngineer’sHandbook”,RevisedandEnlarged6thEdition,TNEBEngineers’ 
Association, October 2002. 

 
ELECTIVES–VI(semester-III) 
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22272E34A-SOFTWAREFORCONTROLSYSTEMDESIGN 

3104 

 

1. INTRODUCTIONTODESIGNANDCLASSICALPID CONTROL 

Systems performance and specifications –Proportional, Integral and Derivative 

Controllers – Structure – Empirical tuning- Zeigler Nichols-Cohen Coon – RootLocus 

method– Openloopinversion-–TuningusingISE, IAE andotherperformance indices. 

 

2. COMPENSATOR DESIGN 

Design of lag, lead, lead-lag compensators – Design using bode plots – Polar plots – 

Nichols charts – root locus and Routh Hurwitz criterion. 

 

3. MATLAB 

Introduction – function description – Data types – Tool boxes – Graphical 

Displays – Programs for solution of state equations – Controller design –Limitations.- 

simulink-Introduction – Graphical user interface – Starting – Selectionof objects – 

Blocks – Lines -simulation – Application programs – Limitations. 

 

4. MAPLE 

Introduction – symbolic programming – Programming constructs – Data 

structure computation with formulae – Procedures – Numerical Programming. 

5. MATLAB 

ProgramsusingMATLAB software 

 

L = 45T = 15P = 0C=4 

 

REFERENCES 

 

1. MAPLEVProgramming guide. 

2. MATLABuser manual. 

3. SIMULINKuser manual. 

4. K.Ogatta,”ModernControlEngineering”,PHI,1997. 

5. DorfandBishop,”ModerncontrolEngineering‟,AddisonWesley, 

1998. 
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22272E34B-INDUSTRIALPOWERSYSTEMANALYSISAND 

DESIGN 

31 

04 

1. MOTORSTARTINGSTUDIES 9 

Introduction-Evaluation Criteria-Starting Methods-System Data-Voltage Drop 

Calculations-Calculation of Acceleration time-Motor Starting with Limited-Capacity 

Generators-Computer-Aided Analysis-Conclusions. 

2. POWERFACTORCORRECTIONSTUDIES 9 

Introduction-System Description and Modeling-Acceptance Criteria-Frequency Scan 

Analysis-Voltage Magnification Analysis-SustainedOvervoltages-Switching Surge 

Analysis-Back-to-Back Switching-Summary and Conclusions. 

3. HARMONICANALYSIS 9 

Harmonic Sources-System Response to Harmonics-System Model for Computer-Aided 

Analysis-Acceptance Criteria-Harmonic Filters-Harmonic Evaluation-Case Study- 

Summary and Conclusions. 

4. FLICKERANALYSIS 9 

SourcesofFlicker-FlickerAnalysis-FlickerCriteria-DataforFlickeranalysis-CaseStudy- Arc 

Furnace Load-Minimizing the Flicker Effects-Summary. 

5. GROUNDGRIDANALYSIS 9 

Introduction-Acceptance Criteria-Ground Grid Calculations-Computer-Aided Analysis - 

Improving the Performance of the Grounding Grids-Conclusions. 

 

L = 45T = 15P= 0C =4 

 

 
REFERENCES 

 

1. RamasamyNatarajan,”Computer-AidedPowerSystemAnalysis”,MarcelDekker Inc., 

2002. 
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OBJECTIVES: 3003 

• Toexposetheconceptsoffeedforwardneuralnetworks. 
• Toprovideadequateknowledgeaboutfeedbackneural networks. 
• Toteachabouttheconceptoffuzzinessinvolvedinvarious systems. 
• Toexposetheideasaboutgenetic algorithm 
• ToprovideadequateknowledgeaboutofFLCandNNtoolbox 

UNITIINTRODUCTIONANDARTIFICIALNEURAL NETWORKS 9 

Introduction to intelligent systems- Soft computing techniques- Conventional 
Computing versus Swarm Computing - Classification of meta-heuristictechniques 
- Properties of Swarm intelligent Systems - Application domain - Discrete and 
continuous problems - Single objective and multi-objective problems -Neuron- 
Nerve structure and synapse- Artificial Neuron and itsmodel- activation 
functions- Neural network architecture- single layer and multilayer feed forward 
networks- Mc Culloch Pitts neuron model- perceptron model- Adaline and 
Madaline- multilayer perception model- back propogation learningmethods-
effectoflearningrulecoefficient-backpropagationalgorithm- factors affecting back 
propagation training- applications. 

UNITIIARTIFICIALNEURALNETWORKSANDASSOCIATIVE MEMORY 9 
Counter propagation network- architecture- functioning & characteristics of 
counter Propagation network- Hopfield/ Recurrent network configuration - 
stability constraints associative memory and characteristics- limitations and 
applications- Hopfield v/s Boltzman machine- Adaptive Resonance Theory- 
Architecture- classifications- Implementation and training - Associative Memory. 

UNIT III FUZZYLOGIC SYSTEM 9 

Introduction to crisp sets and fuzzy sets- basic fuzzy set operation and 
approximate reasoning. Introduction to fuzzy logic modeling and control- 
Fuzzification inferencing and defuzzification-Fuzzy knowledge and rule bases- 
Fuzzy modeling andcontrolschemes fornonlinearsystems. Selforganizingfuzzy 
logic control- Fuzzy logic control for nonlinear time delay system. 

UNIT IV GENETICALGORITHM 9 

Evolutionary programs – Genetic algorithms, genetic programming and 
evolutionary programming - Genetic Algorithm versus ConventionalOptimization 
Techniques - Genetic representations and selection mechanisms; Genetic 
operators- different types of crossover and mutation operators - Optimization 
problems using GA-discrete and continuous - Single objective and multi-objective 
problems - Procedures in evolutionary programming. 
UNITV HYBRIDCONTROLSCHEMES 9 

Fuzzification and rule base using ANN–Neuro fuzzy systems-ANFIS – Fuzzy 
Neuron-OptimizationofmembershipfunctionandrulebaseusingGenetic 
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Skill Development Employability Entrepreneurship 

M.Tech,(PowerSystem-R2022)FULLTIME 

Algorithm –Introduction to Support Vector Machine - Evolutionary 
Programming-Particle Swarm Optimization - Case study – Familiarization of NN, 
FLC and ANFIS Tool Box. 

TOTAL:45PERIODS 
 

OUTCOMES: 
• WillbeabletoknowthebasicANNarchitectures,algorithmsandtheir 

limitations. 
• Alsowillbeabletoknowthedifferentoperationsonthefuzzy sets. 
• Will be capable of developing ANN based models and control schemes for 

non-linear system. 
• WillgetexpertiseintheuseofdifferentANNstructuresandonlinetraining 

algorithm. 
• Willbe knowledgeable to use Fuzzylogic formodelingandcontrolofnon- 

linear systems. 
• Will be competent to use hybrid control schemes and P.S.O and 

supportvector Regressive. 

TEXT BOOKS: 

1. LaureneV.Fausett,“FundamentalsofNeuralNetworks:Architectures, 
Algorithms And Applications”, Pearson Education. 

2. Timothy J. Ross, “Fuzzy Logic with Engineering Applications” Wiley India, 
2008. 

3. ZimmermannH.J."FuzzysettheoryanditsApplications"Springer 
international edition, 2011. 

4. DavidE.Goldberg,“GeneticAlgorithmsinSearch,Optimization,and Machine 
Learning”, Pearson Education, 2009. 

5. W.T.Miller,R.S.SuttonandP.J.Webrose,“NeuralNetworksforControl” MIT 
Press”, 1996. 

6. T.Ross,“FuzzyLogicwithEngineeringApplications”,TataMcGrawHill, New 
Delhi, 1995. 

7. Ethem Alpaydin, “Introduction to Machine Learning (Adaptive 
Computation and Machine Learning Series)”, MIT Press, 2004. 

8. CorinnaCortesandV.Vapnik,"Support-VectorNetworks,Machine Learning ” 
1995. 

 
 
 
 
 
 
 
 

 
22272E34D RESTRUCTURED POWER SYSTEM LTPC 
OBJECTIVES:  3003 
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Skill Development Employability Entrepreneurship 

M.Tech,(PowerSystem-R2022)FULLTIME 

 

 

• Tointroducetherestructuringofpowerindustryandmarketmodels. 
• To impart knowledge on fundamental concepts of congestion 
management. 
• Toanalyzetheconceptsoflocationalmarginalpricingandfinancialtransmissi

on rights. 
• ToIllustrateaboutvariouspowersectorsinIndia 

UNITIINTRODUCTIONTORESTRUCTURINGOFPOWERINDUSTRY 9 
Introduction: Deregulation of power industry, Restructuring process, Issues 
involvedinderegulation,Deregulationofvariouspowersystems–Fundamentals of 
Economics: Consumer behavior, Supplier behavior, Market equilibrium, Short 
and long run costs, Various costs of production – Market models: Market models 
based on Contractual arrangements, Comparison of various market models, 
Electricity vis – a – vis other commodities, Market architecture, Case study. 

UNIT II TRANSMISSIONCONGESTIONMANAGEMENT 9 

Introduction: Definition of Congestion, reasons for transfer capability limitation, 
Importance of congestion management, Features of congestion management – 
Classification of congestion management methods – Calculation of ATC - Non – 
market methods – Market methods – Nodal pricing – Inter zonal and Intra zonal 
congestion management – Price area congestion management – Capacity 
alleviation method. 

UNIT III LOCATIONAL MARGINAL PRICES AND FINANCIAL 
TRANSMISSION RIGHTS 9 

Mathematical preliminaries: - Locational marginal pricing– Lossless DCOPF 
modelforLMPcalculation –LosscompensatedDCOPFmodelforLMPcalculation – 
ACOPF model for LMP calculation – Financial Transmission rights – Risk hedging 
functionality -Simultaneous feasibility test and revenue adequency –FTR 
issuance process: FTR auction, FTR allocation – Treatment of revenue shortfall–
Secondary trading of FTRs–Flow gaterights–FTRandmarketpower 
-FTRandmerchanttransmission investment. 

UNIT IV ANCILLARY SERVICE MANAGEMENT AND PRICING OF 
TRANSMISSION NETWORK 9 

Introduction of ancillary services – Types of Ancillary services – Classification of 
Ancillary services – Load generation balancing related services – Voltage control 
and reactive power support devices – Black start capability service - How to 
obtain ancillary service –Co-optimization of energy and reserve services - 
Transmission pricing – Principles – Classification – Rolled in transmissionpricing 
methods – Marginal transmission pricing paradigm – Composite pricing 
paradigm – Merits and demerits of different paradigm. 

UNITV REFORMSININDIANPOWER SECTOR 9 
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Skill Development Employability Entrepreneurship 

M.Tech,(PowerSystem-R2022)FULLTIME 

Introduction – Framework of Indian power sector – Reform initiatives - 
Availability based tariff – Electricity act 2003 – Open access issues – Power 
exchange – Reforms in the near future 

TOTAL:45PERIODS 
OUTCOMES: 
• Learnerswillhaveknowledgeonrestructuringofpowerindustry 
• Learnerswillunderstandbasicsofcongestionmanagement 
• Learnerswillattainknowledgeaboutlocationalmarginpricesand financial 

transmission rights 
• Learners will understand the significance ancillary services and pricing of 

transmission network 
• LearnerswillhaveknowledgeonthevariouspowersectorsinIndia 

 
REFERENCES 

1 Mohammad Shahidehpour, Muwaffaq Alomoush, Marcel Dekker, 
“Restructured electrical power systems: operation, trading and volatility” 
Pub., 2001. 

2 Kankar Bhattacharya, Jaap E. Daadler, Math H.J. Boolen, “Operation of 
restructured power systems”, Kluwer Academic Pub., 2001. 

3 Paranjothi, S.R. , “Modern Power Systems” Paranjothi, S.R. , New Age 
International, 2017. 

4 SallyHunt,”Makingcompetitionworkinelectricity”, JohnWilleyand Sons Inc. 
2002. 

5 StevenStoft,“Powersystemeconomics:designingmarketsforelectricity”, 
John Wiley & Sons, 2002. 
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B. Tech (PT) EEE R 22 

SEMESTER I 
 

Sl. 

No 

Subject 

Code 
Subject Name 

Periods Per Week 
C 

L T P 

1 22148S11P 
Transforms and Partial 
Differential Equations 

3 1 0 4 

2 22153C12P Control System 3 1 0 4 

3 22153C13P Circuit Theory 3 1 0 4 

4 22153C14P Electronic circuits 3 0 0 3 

5 22153C15P Electrical Machines-I 4 0 0 4 

Total No of Credits 19 

 

SEMESTER II 

S. 

No 

Subject 

Code 

 

Subject Name 
Periods Per Week  

C 
L T P 

1 22148S21P Numerical Methods 3 1 0 4 

2 22153C22P Optimization Techniques 3 0 0 3 

3 22153C23P Electrical Machines-II 3 1 0 4 

4 22153C24P Digital Electronics 3 1 0 4 

5 22153C25P Transmission and Distribution 4 0 0 4 

Total No of Credits 19 

 

SEMESTER III 
 

S. 

No 

Subject 

Code 

 

Subject Name 
Periods Per Week  

C 
L T P 

1 22148S31CP Probability and Statistics 3 1 0 4 

2 22153C32P 
Linear Integrated Circuits 
and Applications 

3 1 0 4 

3 22153C33P Power Electronics 4 0 0 4 

4 22153C34P 
Measurements and 
Instrumentation 

4 0 0 4 

5 22153L35P 
DC and AC Electrical 
Machines Laboratory 

0 0 3 2 

Total No of Credits 20 
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SEMESTER IV 
 

S. 

No 

Subject 

Code 

 

Subject Name 
Periods Per Week  

C 
L T P 

1 22153C41P Protection and switchgear 4 0 0 4 

2 22153C42P 
High Voltage DC 

Transmission 
3 1 0 4 

3 22153C43P Solid State Drives 3 1 0 4 

4 22153E44_P Elective –I 4 0 0 4 

5 22153L45P 
Control and Instrumentation 
Laboratory 

0 0 3 2 

Total No of Credits 18 

 

SEMESTER V 
 

S. 

No 
Subject Code Subject Name 

Periods Per Week 
C 

L T P 

1 22153C51P Power System Analysis 3 1 0 4 

2 22153C52P Power Quality 3 1 0 4 

3 22153C53P Special Electrical Machines 4 0 0 4 

4 22153E54_P Elective –II 4 0 0 4 

5 22153L55P 
Power Electronics and 
Drives Lab 

0 0 3 2 

Total No of Credits 18 

 

SEMESTER VI 
 

S. 

No 

Subject 

Code 

 

Subject Name 
Periods Per Week  

C 
L T P 

1 22153C61P 
Utilization of Electrical 
Energy 

3 1 0 4 

2 22153C62P Solid State Relays 4 0 0 4 

3 22153C63P 
Power System Operation 
and Control 

4 0 0 4 

4 22153E64_P Elective –III 4 0 0 4 

5 22153L65P Power Systems Lab 0 0 3 2 

Total No of Credits 18 
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SEMESTER VII 
 

S. 

No 

 

Subject Code 

 

Subject Name 
Periods Per Week  

C 
L T P 

1 22160S71P Total Quality Management 3 0 0 3 

2 22153C72P Electrical Machine Design 3 1 0 4 

3 22153C73P Power Plant Engineering 4 0 0 4 

4 22153E74_P Elective –IV 3 0 0 3 

5 22153P75P Project Work 0 0 12 6 

Total No of Credits 20 

 

LIST OF ELECTIVES 

ELECTIVE –I ( IV SEMESTER ) 
 

S. 

No 
Subject Code Subject Name 

Periods Per Week 
C 

L T P 

1 22153E44AP Circuit Theory 4 0 0 4 

2 22153E44BP 
Fuzzy Logic and its 

Applications 
4 0 0 4 

3 22153E44CP 
Bio Medical 

Instrumentation 
4 0 0 4 

4 22153E44DP 
Modeling and Simulation 

of Solar Energy Systems 
4 0 0 4 

5 22153E44EP 
Non conventional energy 

system & Applications  
4 0 0 4 

 

ELECTIVE –II ( V SEMESTER ) 
 

S. 

No 

Subject 

Code 
Subject Name 

Periods Per Week 
C 

L T P 

1 22153E54AP 
Environmental Science and 
Engineering 

4 0 0 4 

2 22153E54BP Artificial Neural Networks 4 0 0 4 

3 22153E54CP VLSI Design 4 0 0 4 

4 22153E54DP Robotics 4 0 0 4 

5 22153E54EP 
LT & HT Distribution 

System 
4 0 0 4 
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ELECTIVE –III ( VI SEMESTER ) 
 

S. 

No 

Subject 

Code 
Subject Name 

Periods Per Week 
C 

L T P 

1 22153E64AP Principles of Management 4 0 0 4 

2 22153E64BP 
Micro Electro Mechanical 
Systems 

4 0 0 4 

3 22153E64CP 
Integrated opto-Electronic 
Devices 

4 0 0 4 

4 22153E64DP 
Computer Aided Design of 
Electrical Apparatus 

4 0 0 4 

5 22153E64EP 
Advanced DC-AC Power 

conversion 
4 0 0 4 

 

 

 
ELECTIVE –IV ( VII SEMESTER ) 

 
 

S. 

No 

Subject 

Code 
Subject Name 

Periods Per Week 
C 

L T P 

1 22153E74AP Power system transients 3 0 0 3 

2 22153E74BP 
EHV AC and DC 
Transmission systems 

3 0 0 3 

3 22153E74CP 
Fundamentals of 
Nanoscience 

3 0 0 3 

4 22153E74DP Advanced Control systems 

  

3 0 0 3 

5 22153E74EP 
Switched Mode Power 
supplies 

3 0 0 3 

 

 

 

 

 

 
HOD DEAN 

 

 
 

DEAN ACADEMIC AFFAIRS 
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22148S11P-TRANSFORMS AND PARTIAL DIFFERENTIAL 

EQUATIONS 
 

3 1 0 4 

(Common to all) SEMESTER-1 

 
UNIT I FOURIER SERIES 9 + 3hrs 

Periodic function-Graph of functions- Fourier series – Odd and even functions – Half 

range sine series – Half range cosine series – Complex form of Fourier Series – 

Parseval‟s identity – Harmonic Analysis. 

UNIT II FOURIER TRANSFORM 9 + 3hrs 

Fourier integral theorem (without proof) – Sine and Cosine transforms – Properties 

(without Proof) – Transforms of simple functions – Convolution theorem – Parseval‟s 

identity – Finite Fourier transform, Sine and Cosine transform. 

UNIT III Z -TRANSFORM AND DIFFERENCE EQUATIONS 9 + 3hrs 

Z-transform - Elementary properties (without proof) – Inverse Z – transform – 

Convolution theorem -Formation of difference equations – Solution of difference 

equations using Z –transform- Sampling of signals –an introduction. 

UNIT IV PARTIAL DIFFERENTIAL EQUATIONS 9 + 3hrs 

Formation of pde –solution of standard type first order equation- Lagrange‟s linear 

equation – Linear partial differential equations of second order and higher order with 

Constant coefficients. 

UNIT V BOUNDARY VALUE PROBLEMS 9 + 3hrs 

Solutions of one dimensional wave equation – One dimensional heat equation – Steady 

state solution of two-dimensional heat equation (Insulated edges excluded) – Fourier 

series solutions in Cartesian coordinates. Total no of hrs: 60hrs 

 

COURSE OUTCOMES 

 

 Appreciate the physical significance of Fourier series techniques in solving 

one and two dimensional heat flow problems and one dimensional wave 

equations. 

 Understand the mathematical principles on transforms and partial differential 

equations would provide them the ability to formulate and solve some of the 

physical problems of engineering. 

 Use the effective mathematical tools for the solutions of partial differential 

equations by using Z transform techniques for discrete time systems. 
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TEXT BOOKS 

1. Andrews, L.A., and Shivamoggi B.K., “Integral Transforms for Engineers and 

Applied 

Mathematicians”, Macmillen , New York ,2288. 

2. Grewal, B.S., “Higher Engineering Mathematics”, Thirty Sixth Edition, Khanna 

Publishers, 

Delhi, 2001. 

3. Kandasamy, P., Thilagavathy, K., and Gunavathy, K., “Engineering Mathematics 

Volume 

III”, S. Chand & Company ltd., New Delhi, 1996. 

 

 

 

 

REFERENCE BOOKS 

1. Narayanan, S., Manicavachagom Pillay, T.K. and Ramanaiah, G., “Advanced 

Mathematics for Engineering Students”, Volumes II and III, S. Viswanathan 

(Printers and Publishers) Pvt. Ltd. Chennai, 2002. 

2. Churchill, R.V. and Brown, J.W., “Fourier Series and Boundary Value Problems”, 

Fourth Edition, McGraw-Hill Book Co., Singapore, 1987. 

3. Advanced Modern Engineering mathematics – Glyn James 
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AIM 

22153C12P- CONTROL SYSTEM 3 1 0 4 
SEMESTER-1 

To provide sound knowledge in the basic concepts of linear control theory and design of 
control system. 

OBJECTIVES 

i. To understand the methods of representation of systems and getting their transfer 

function models. 

ii. To provide adequate knowledge in the time response of systems and steady state 

error analysis. 

iii. To give basic knowledge is obtaining the open loop and closed–loop frequency 

responses of systems. 

iv. To understand the concept of stability of control system and methods of stability 

analysis. 

v. To study the three ways of designing compensation for a control system. 

UNIT I: INTRODUCTION 12 

Open-loop and closed –loop systems, servomechanisms and regulator systems; Transfer 

function; Block diagram reduction, Signal flow graphs. 

UNIT II: MATHEMATICAL MODELS OF PHYSICAL SYSTEMS 12 

Mechanical systems - Translational and Rotational systems, Gear trains, Electrical 

systems, Thermal systems and Fluid systems. 

Components of feedback control systems - Potentiometers as error sensing devices, 

Synch, Servomotors, Stepper motors, Tachogenerators. 

UNIT III: STABILITY 12 

Concept of Stability, necessary and sufficient conditions of Stability, Closed-loop 

systems, merits and demerits, Routh-Hurwitz Criterion. 

Transient Response: Typical inputs, convolution integral, Time domain specifications, 

steady state errors. 

State equation – Solutions – Realization – Controllability – Observability – Stability 

Jury‟s test. 

UNIT IV: FREQUENCY RESPONSE 12 

Definition, equivalence between transient response and frequency response, Bode plots. 

Nyquist Stability Criterion: Development of criterion, gain and phase margins, m- circles 

and Nichol‟s chart. 

UNIT V: ROOT LOCUS METHOD 12 

Rules for sketching of root loci, Root contours. 
Synthesis: Lag and Lead networks, proportional, derivative and integral controllers. 

MUTLI INPUT MULTI OUTPUT (MIMO) SYSTEM: 
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Models of MIMO system – Matrix representation – Transfer function representation – 

Poles and Zeros – Decoupling – Introduction to multivariable Nyquist plot and singular 

values analysis – Model predictive control. 

Total = 60 

 

COURSE OUTCOMES 

At the end of the course, the student should have the : 

 Ability to develop various representations of system based on the knowledge of 

 Mathematics, Science and Engineering fundamentals. 

 Ability to do time domain and frequency domain analysis of various models of 

linear system. 

 Ability to interpret characteristics of the system to develop mathematical model. 

 Ability to design appropriate compensator for the given specifications. 

 Ability to come out with solution for complex control problem. 

 Ability to understand use of PID controller in closed loop system. 

 
TEXT BOOK: 

1. I.J.Nagrath and M.Gopal, „Control System Engineering‟, Wiley Eastern Ltd., Reprint 

1995. 

 

REFERENCES: 

1. M.Gopal, „Control System Principles and Design‟, Tata McGraw Hill, 1998. 
2. Ogatta, „Modern Control Engineering‟, Tata McGraw Hill 1997. 
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AIM 

22153C13P- CIRCUIT THEORY  
3 1 0 3 

SEMESTER-1 

 

To know about basic analysis and synthesis techniques used in electronics and 

communications. 

 

OBJECTIVES 

 To introduce electric circuits and its analysis

 To impart knowledge on solving circuits using network theorems

 To introduce the phenomenon of resonance in coupled circuits.

 To educate on obtaining the transient response of circuits.

 To Phasor diagrams and analysis of three phase circuits

UNIT-I BASIC CIRCUITS ANALYSIS (9) 

Ohm‟s Law – Kirchoffs laws – DC and AC Circuits – Resistors in series and parallel 

circuits – Mesh current and node voltage method of analysis for D.C and A.C. circuits – 

Phasor Diagram – Power, Power Factor and Energy. 

 

UNIT-II NETWORK REDUCTION AND NETWORK THEOREMS FOR DC 

AND AC CIRCUITS (9) 

Network reduction: voltage and current division, source transformation – star delta 

conversion. Thevenins and Novton & Theorem – Superposition Theorem – Maximum 

power transfer theorem –Reciprocity Theorem.. 

UNIT-III RESONANCE AND COUPLED CIRCUITS (9) 

Series and paralled resonance – their frequency response – Quality factor and Bandwidth 
- Self andmutual inductance – Coefficient of coupling – Tuned circuits – Single tuned 

circuits. 

 
UNIT-IV TRANSIENT RESPONSE FOR DC CIRCUITS (9hrs) 

Transient response of RL, RC and RLC Circuits using Laplace transform for DC input 

and A.C. with sinusoidal input – Characterization of two port networks in terms of Z,Y 

and h  parameters. 

 

UNIT-V THREE PHASE CIRCUITS (9hrs) 

Three phase balanced / unbalanced voltage sources – analysis of three phase 3-wire and 

4-wire circuits with star and delta connected loads, balanced & un balanced – phasor 

diagram of voltages and currents – power and power factor measurements in three phase 

circuits. 

TOTAL 45 
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COURSE OUTCOMES 

 Ability analyse electrical circuits 

 Ability to apply circuit theorems 

 Ability to analyse AC and DC Circuits 

TEXT BOOKS: 

1. William H. Hayt Jr, Jack E. Kemmerly and Steven M. Durbin, “Engineering 

Circuits Analysis”, Tata McGraw Hill publishers,6 
th

 edition, New Delhi, 2003. 

2. Joseph A. Edminister, Mahmood Nahri, “Electric circuits”, Schaum‟s series, 

Tata McGraw-Hill, New Delhi, 2001. 

REFERENCES: 

1. Paranjothi SR, “Electric Circuits Analysis,” New Age International Ltd., New 

Delhi, 1996. 

2. Sudhakar A and Shyam Mohan SP, “Circuits and Network Analysis and 

Synthesis”, Tata McGraw Hill, 2007. 

3. Chakrabati A, “Circuits Theory (Analysis and synthesis), Dhanpath Rai & Sons, 

New Delhi, 1999. 

4. Charles K. Alexander, Mathew N.O. Sadiku, “Fundamentals of Electric Circuits”, 

Second Edition, McGraw Hill, 2003. 
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AIM: 

22153C14P - ELECTRONIC CIRCUITS 
 

 
3 0 0 3 

SEMESTER-1 

To study the characteristics and applications of electronic devices. 

OBJECTIVES: 

 To acquaint the students with construction, theory and characteristics of the 

following electronic devices: 

 Bipolar transistor, Field Effect transistor, Multivibrators, Power control/regulator 

devices, Feedback amplifiers and oscillators 

UNIT I -RECTIFIER & POWER SUPPLY 12 

Half & Full wave rectifier – filters – shunt , inductor, LC section & Ripple factor, P 

calculation for C, L and LC filters – Voltage regulators – Zener –Series voltage regulator 

– SMPS. 

UNIT II- AMPLIFIERS 12 

Amplifiers – Frequency response of RC coupled - Frequency Response of Emitter 

follower, gain band width product – FET amplifier at low and high frequency cascaded 

amplifiers. 

UNIT III- FEEDBACK AMPLIFER & OSCILLATORS 12 

Four basic types of feedback – effect of feedback on amplifier performance – condition 

for oscillation – Barkhunsen criteria – LC oscillators – Hartley & Colpitts – RC 

oscillators – Wein bridge, RC phase shift crystal oscillator. 

UNIT IV- MULTIVIBRATORS 12 

Collector coupled & Emitter coupled Astable multivibrator – Monostable, Bistable 

multivibrator – triggering methods – Storage delay and calculation of switching time – 

Schmitt triggering circuits – Speed up capacitor in switching. 

UNIT V- POWER AMPLIFIER 12 

Classification – class A, B, C & AB – Class B push pull – Class B Complimentary – 

symmetry – Class S, Power sections classification – Efficiency – Distortion in amplifiers. 

L = 45 T = 15 P = 0 TOTAL =60 

COURSE OUTCOMES 

 Upon Completion of the course, the students will be ability to: 

 Explain the structure and working operation of basic electronic devices. 

 Able to identify and differentiate both active and passive elements 

 Analyze the characteristics of different electronic devices such as diodes and 

transistors 

 Choose and adapt the required components to construct an amplifier circuit. 

Employ the acquired knowledge in design and analysis of oscillators 
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REFERENCE BOOKS: 

1. David.A.Bell, “Solid State Pulse Circuits”, Prentice Hall of India, 4
th

 Edition, 2001. 
2. Millman Taub.H, “Pulse Digital & Switching waveform”, Tata McGRaw Hill 

International 2001. 

3. Jacob Millman Cristas C.Halkias, “Integrated Electronics”, Tat Mc Graw Hill, Edition 

1991. 

22153C15P- ELECTRICAL MACHINES – I 4 0 0 4 

AIM SEMESTER-1 

To expose the students to the concepts of electromechanical energy conversions in D.C. 

Machines and energy transfer in transformers and to analyze their performance. 

OBJECTIVES 

i. To introduce the concept of rotating machines and the principle of electromechanical 

energy conversion in single and multiple excited systems. 

ii. To understand the generation of D.C. voltages by using different type of generators 

and study their performance. 

iii. To study the working principles of D.C. motors and their load characteristics, starting 

and methods of speed control. 

iv. To familiarize with the constructional details of different type of transformers, 

working principle and their performance. 

v. To estimate the various losses taking place in D.C. machines and transformers and to 

study the different testing method to arrive at their performance. 

UNIT I: BASIC PRINCIPLES OF ROTATING MACHINES 12 

Electrical machine types – Magnetic circuits – Magnetically induced EMF and force – 

AC operation of magnetic circuits - core losses. Principles of Electromechanical energy 

conversion: Energy conversion process – Energy in magnetic system – Field energy and 

mechanical force – Multiply excited magnetic field systems 

UNIT II: GENERATORS 12 

Constructional details – emf equation – Methods of excitation – Self and separately 

excited generators – Characteristics of series, shunt and compound generators – Armature 

reaction and commutation – Parallel operation of DC shunt and compound generators. 

UNIT III: DC MOTORS 12 

Principle of operation – Back emf and torque equation – Characteristics of series, shunt 

and compound motors – Starting of DC motors – Types of starters – Speed control of DC 

series and shunt motors. 

UNIT IV: TRANSFORMERS 12 

Constructional details of core and shell type transformers – Types of windings – Principle 

of operation – emf equation – Transformation ratio - Equivalent circuit – Losses –Testing 

– Efficiency and Voltage regulation . Transformer on load– Parallel operation of single 

phase transformers – Auto transformer – Three phase transformers 

UNIT V: TESTING OF TRANSFORMERS AND DC MACHINES 12 
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Losses and efficiency in DC machines and transformers – Condition for maximum 

efficiency – Testing of DC machines – Brake test, Swinburne‟s test, Retardation test and 

Hopkinson‟s test – Testing of transformers – Polarity test, load test, open circuit and short 

circuit tests – All day efficiency. 

TOTAL = 60 

 
 

COURSE OUTCOMES 

 Ability to analyze the magnetic-circuits. 

 Ability to acquire the knowledge in constructional details of transformers. Ability 

to understand the concepts of electromechanical energy conversion. Ability to 

acquire the knowledge in working principles of DC Generator. 

 Ability to acquire the knowledge in working principles of DC Motor 

 Ability to acquire the knowledge in various losses taking place in D.C. Machines 

 
TEXT BOOKS 

1. D.P. Kothari and I.J. Nagrath, „Electric Machines‟, Tata McGraw Hill Publishing 

Company Ltd, 2002. 

2. P.S. Bimbhra, „Electrical Machinery‟, Khanna Publishers, 2003. 

REFERENCE BOOKS 

1. A.E. Fitzgerald, Charles Kingsley, Stephen.D.Umans, „Electric Machinery‟, Tata 

McGraw Hill publishing Company Ltd, 2003. 

2. J .B.Gupta, „Theory and Performance of Electrical Machines‟, S.K.Kataria and Sons, 

2002. 

3. K. Murugesh Kumar, „Electric Machines‟, Vikas publishing house Pvt Ltd, 2002. 

4. V.K.Mehta and Rohit Mehta, „Principles of Power System‟, S.Chand and Company 

Ltd, third edition, 2003. 
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22148S21P-NUMERICAL METHODS  
3 1 0 4 

Semester II 
 

 

UNIT I - SOLUTION OF EQUATIONS AND EIGENVALUE PROBLEMS 

9+3hrs 

Solution of equations–Newton Raphson‟s method, Regula-falsi methods Solution of 

linear System of equations by Gaussian elimination and Gauss-Jordon methods- Iterative 

methods: Gauss Jacobi and Gauss-Seidel methods– Eigenvalue of a matrix by power 

method. 

UNIT II- INTERPOLATION 9+3hrs 

Newton‟s forward and backward difference formulas – Central difference formula: 

Bessels and Stirling‟s formula - Lagrangian Polynomials – Divided difference method. 

UNIT III- NUMERICAL DIFFERENTIATION AND INTEGRATION 

9+3hrs 

Derivatives from difference tables – Divided differences and finite differences – 

Numerical integration by trapezoidal and Simpson‟s 1/3 and 3/8 rules – Romberg‟s 

method – Double integrals using trapezoidal and Simpson‟s rules. 

UNIT IV - INITIAL VALUE PROBLEMS FOR ORDINARY DIFFERENTIAL 

EQUATIONS 9+3hrs 

Single step methods: Taylor series method – Euler and modified Euler methods – Fourth 

order Runge – Kutta method for solving first and second order equations – Multistep 

methods: Milne‟s and Adam‟s predictor and corrector methods. 

UNIT V - BOUNDARY VALUE PROBLEMS IN ORDINARY AND PARTIAL 

DIFFERENTIAL EQUATIONS 9+3hrs 

Finite difference solution of second order ordinary differential equation – Finite 

difference solution of one dimensional heat equation by explicit and implicit methods – 

One dimensional wave equation and two dimensional Laplace and Poisson equations. 

Total no of hrs: 60hrs 
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COURSE OUTCOMES 

o Understand the basic concepts and techniques of solving algebraic equations. 

 Appreciate the numerical techniques of interpolation and error approximations 

in various intervals in real life situations. 

 Apply the numerical techniques of differentiation and integration for 

engineering problems. 

 Understand the knowledge of various techniques and methods for solving first 

and second order ordinary differential equations. 

 
TEXT BOOKS 

1. Gerald, C.F, and Wheatley, P.O, “Applied Numerical Analysis”, Sixth Edition, 

Pearson Education Asia, New Delhi, 2002. 

2. Kandasamy, P., Thilagavathy, K. and Gunavathy, K., “Numerical Methods”, 

S.Chand Co. Ltd., New Delhi, 2003. 

REFERENCES BOOKS 

1. Burden, R.L and Faires, T.D., “Numerical Analysis”, Seventh Edition, Thomson 

Asia Pvt. Ltd., Singapore, 2002. 

2. Balagurusamy, E., “Numerical Methods”, Tata McGraw-Hill Pub.Co.Ltd, New 

Delhi, 1999. 
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22153C22P - OPTIMISATION TECHNIQUES 
3 0 0 3 

SEMESTER II 
 

AIM: 

To understand the architecture of different optimization techniques and its applications 

OBJECTIVES: 

To provide a clear understanding of 

 To introduce the basic concepts of linear programming 

 To educate on the advancements in Linear programming techniques 

 To introduce non-linear programming techniques 

 To introduce the interior point methods of solving problems 

 To introduce the dynamic programming method 

UNIT I LINEAR PROGRAMMING 9 

Introduction - formulation of linear programming model-Graphical solution–solving LPP 

using simplex algorithm – Revised Simplex Method 

UNIT II ADVANCES IN LPP 9 

Dualit theory- Dual simplex method - Sensitivity analysis–-Transportation problems– 

Assignment problems-Traveling sales man problem -Data Envelopment Analysis.. 

UNIT III NON LINEAR PROGRAMMING 9 

Classification of Non Linear programming – Lagrange multiplier method – Karush – 

Kuhn Tucker conditions–Reduced gradient algorithms–Quadratic programming method – 

Penalty and Barrier method. 

UNIT IV INTERIOR POINT METHODS 9 

Karmarkar‟s algorithm–Projection Scaling method–Dual affine algorithm–Primal affine 

algorithm Barrier algorithm. 

UNIT V DYNAMIC PROGRAMMING 9 

Formulation of Multi stage decision problem–Characteristics–Concept of sub- 

optimization and the principle of optimality–Formulation of Dynamic programming– 

Backward and Forward recursion– Computational procedure–Conversion offinal value 

problem in to Initial value problem. 

TOTAL: 45 PERIODS 

COURSE OUTCOMES 

 To understand ethical issues, environmental impact and acquire management 

skills. 

 

TEXT BOOKS: 

1. Hillier and Lieberman “Introduction to Operations Research”, TMH, 2000. 
2. R.Panneerselvam, “Operations Research”, PHI, 2006. 

3. Hamdy ATaha, “Operations Research –An Introduction”, Prentice Hall India, 2003. 
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REFERENCES: 

1. Philips, Ravindran and Solberg, “Operations Research”, John Wiley, 2002. 

2. Ronald L.Rardin, “Optimization in Operation Research” Pearson Education Pvt. Ltd. 

New Delhi, 2005. 
 

 

 

 

 
AIM: 

 
22153C23P-ELECTRICAL MACHINES-II 

Semester II 

 

3 1 0 4 

To expose the students to the concepts of synchronous and asynchronous machines 

and 

analyze their performance. 

OBJECTIVES: 

To impart knowledge on 
i. Construction and performance of salient and non – salient type synchronous 

generators. 

ii. Principle of operation and performance of synchronous motor. 

iii. Construction, principle of operation and performance of induction machines. 

iv. Starting and speed control of three-phase induction motors. 

v. Construction, principle of operation and performance of single phase induction 

motors and special machines. 

UNIT I: SYNCHRONOUS GENERATOR 12 

Constructional details – Types of rotors – emf equation – Synchronous reactance – 

Armature reaction – Voltage regulation – e.m.f, m.m.f, z.p.f and A.S.A methods – 

Synchronizing and parallel operation – Synchronizing torque - Change of excitation and 

mechanical input – Two reaction theory – Determination of direct and quadrature axis 

synchronous reactance using slip test – Operating characteristics - Capability curves. 

UNIT II: SYNCHRONOUS MOTOR 12 

Principle of operation – Torque equation – Operation on infinite bus bars - V-curves – 

Power input and power developed equations – Starting methods – Current loci for 

constant power input, constant excitation and constant power developed. 

UNIT III: THREE PHASE INDUCTION MOTOR 12 

Constructional details – Types of rotors – Principle of operation – Slip – Equivalent 

circuit – Slip-torque characteristics - Condition for maximum torque – Losses and 

efficiency – Load test - No load and blocked rotor tests - Circle diagram – Separation of 

no load losses – Double cage rotors 

UNIT IV: STARTING AND SPEED CONTROL OF THREE PHASE INDUCTION 

MOTOR 12 

Need for starting – Types of starters – Stator resistance and reactance, rotor resistance, 

autotransformer and star-delta starters – Speed control – Change of voltage, torque, 

number of poles and slip – Cascaded connection – Slip power recovery scheme. 

UNIT V: SINGLE PHASE INDUCTION MOTORS AND SPECIAL 

MACHINE 12 
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Constructional details of single phase induction motor – Double revolving field theory 

and operation – Equivalent circuit – No load and blocked rotor test –– Starting methods 

of single-phase induction motors - Special machines - Shaded pole induction motor, 

reluctance motor, repulsion motor, hysteresis motor, stepper motor and AC series motor. 

Total = 60 

COURSE OUTCOMES 

Ability to understand the construction and working principle of Synchronous 

Generator 

 Ability to understand MMF curves and armature windings. 

 Ability to acquire knowledge on Synchronous motor. 

 Ability to understand the construction and working principle of Three phase 

Induction Motor 

 Ability to understand the construction and working principle of Special Machines 

 Ability to predetermine the performance characteristics of Synchronous Machines. 

 

 
 

TEXT BOOKS 

1. D.P. Kothari and I.J. Nagrath, „Electric Machines‟, Tata McGraw Hill Publishing 

Company Ltd, 2002. 

2. P.S. Bhimbhra, „Electrical Machinery‟, Khanna Publishers, 2003.REFERENCE 

BOOKS 

1. A.E. Fitzgerald, Charles Kingsley, Stephen.D.Umans, „Electric Machinery‟, Tata 

McGraw Hill publishing Company Ltd, 2003. 

2. J.B. Gupta, „Theory and Performance of Electrical Machines‟, S.K.Kataria and Sons, 

2002. 

3. K. Murugesh Kumar, „Electric Machines‟, Vikas publishing house Pvt Ltd, 2002. 

4. Sheila.C.Haran, „Synchronous, Induction and Special Machines‟, Scitech Publications, 

2001. 

829



semester II 
 

 

 

AIM: 

22153C24P-DIGITAL ELECTRONICS  
3 1 0 4 

To introduce the fundamentals of Digital Circuits, combinational and sequential circuit. 

 
OBJECTIVES: 

i. To study various number systems and to simplify the mathematical expressions using 

Boolean functions simple problems. 

ii. To study implementation of combinational circuits 

iii. To study the design of various synchronous and asynchronous circuits. 

iv. To expose the students to various memory devices. 

 

UNIT I NUMBER SYSTEMS 
12 

 

Review of Binary, Octal and Hexa-decimal number systems – Conversions, Binary 

Arithmetic magnitude form – 1‟s, 2‟s complement representation, Codes: -BCD, Excess – 

3, Graycode, ASCII codes, Error detecting codes ( Hamming code ) 
 

UNIT II BOOLEAN ALGEBRA 
12 

 

Boolean Algebra - De Morgan‟s law – Simplifications of Boolean expression – sum of 

Products and product of sums – Karnaugh Map – Quince McClusky method of 

simplification ( Including Don‟t care conditions) 
 

 

UNIT III Combinational Logic 
12 

Design of Logic gates- Design of adder, subtractor, comparators, code converters, 

encoders, decoders, multiplexers and demultiplexers. Function realization using gates & 

multiplexers. 
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UNIT IV Sequential Logic Design 
12 

Building blocks of Sequential logic – RS, JK, Master –  Slave, D and T flip- flop, 

Asynchronous and synchronous counters – Binary and BCD counters – shift 

registers – Design and Implementation of Sequential synchronous circuits 

 

UNIT V Logic Families 
12 

Memories: ROM, PROM, EPROM, PLA, PLD, FPGA, digital logic families: TTL, ECL, 

CMOS. 

 

TOTAL = 60Hrs 

COURSE OUTCOMES 

 Ability to design combinational and sequential Circuits.

 Ability to simulate using software package.

 Ability to study various number systems and simplify the logical expressions 

using

 Boolean functions

 Ability to design various synchronous and asynchronous circuits.

 Ability to introduce asynchronous sequential circuits and PLDs

 Ability to introduce digital simulation for development of application oriented 

logic circuits.

 
TEXT BOOK: 

1. Albert Paul, Malvino and Donald.P.Leach , “Digital Principles and Applications”, 

McGraw Hill Publications. 

2. Floyd, “Digital Fundamentals”, Universal Book Stall, New Delhi,1993. 

3. Moris Mano, “Digital Electronics and Design “, Prentice Hall of India, 2000. 

 

REFERENCE: 

1. “Digital Logic & Computer Design”, Prentice Hall of India, 2000. 
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22153C25P-TRANSMISSION AND DISTRIBUTION 4 0 0 4 

Semester II 

AIM 

To become familiar with the function of different components used in Transmission and 

Distribution levels of power systems and modeling of these components. 

OBJECTIVES 

i. To develop expression for computation of fundamental parameters of lines. 
ii. To categorize the lines into different classes and develop equivalent circuits for these 

classes. 

iii. To analyze the voltage distribution in insulator strings and cables and methods to 

improve the same. 

UNIT I: INTRODUCTION 12 

Structure of electric power system: Various levels such as generation, transmission and 

distribution; HVDC and EHV AC transmission: comparison of economics of 

transmission, technical performance and reliability. 

Radial and ring-main distributors; interconnections; AC distribution: AC distributor with 

concentrated load; three-phase, four-wire distribution system; sub-mains; stepped and 

tapered mains. 

UNITII:TRANSMISSION LINE PARAMETERS 12 

Resistance, Inductance and Capacitance of single and three phase transmission lines - 

Stranded and Bundled conductors -Symmetrical and unsymmetrical spacing - 

Transposition -Application of self and mutual GMD -Skin and Proximity effect - 

Inductive interference with neighboring circuits. 

UNIT III: MODELLING AND  PERFORMANCE OF TRANSMISSION LINES 

12 

Classification of lines: Short line, medium line and long line; equivalent circuits, 

attenuation constant, phase constant, surge impedance; transmission efficiency and 

voltage regulation; real and reactive power flow in lines: Power-angle diagram; surge- 

impedance loading, loadability limits based on thermal loading, angle and voltage 

stability considerations; shunt and series compensation; Ferranti effect and corona loss. 

UNIT IV: INSULATORS AND CABLES 12 

Insulators: Types, voltage distribution in insulator string and grading, improvement of 

string efficiency. Underground cables: Constructional features of LT and HT cables, 

capacitance, dielectric stress and grading, thermal characteristics. 

UNIT V: DESIGN OF TRANSMISSION LINES 12 
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Introduction, calculation of sag and tension .Equivalent span length and sag, Effect of ice 

and wind loading ,Stringing chart, sag template, conductor vibrations and vibrations 

dampers 

TOTAL =60 

 

COURSE OUTCOMES 

To understand the importance and the functioning of transmission line parameters. 

 To understand the concepts of Lines and Insulators. 

 To acquire knowledge on the performance of Transmission lines. 

 To acquire knowledge on Underground Cabilitys 

 
TEXT BOOKS 
1. B.R.Gupta, „Power System Analysis and Design‟, S.Chand, New Delhi, 2003. 
2. S.N. Singh, „Electric Power Generation, Transmission and Distribution‟, Prentice 

Hall of India Pvt. Ltd, New Delhi, 2002. 

 

REFERENCE BOOKS 
1. Luces M.Fualkenberry   ,Walter Coffer, „Electrical Power Distribution and 

Transmission‟, Pearson Education, 1996. 

2. Hadi Saadat, „Power System Analysis,‟ Tata McGraw Hill Publishing Company‟, 

2003. 

3. Central Electricity Authority (CEA), „Guidelines for Transmission System Planning‟, 

New Delhi. 

4.„Tamil Nadu Electricity Board Handbook‟, 2003. 

 

‡†‡‡†‡‡†‡ 
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22148S31CP -PROBABILITY AND STATISTICS 3 1 0 4 

(Common to Mech, Civil, EEE) 

SEMESTER-III 

UNIT I PROBABILITY AND RANDOM VARIABLE 9+3hrs 

Axioms of probability - Conditional probability - Total probability - Bayes theorem - 

Random variable - Probability mass function - Probability density functions -Properties- 

Moments - Moment generating functions and their properties. 

 

UNIT II TWO DIMENSIONAL RANDOM VARIABLES 9+3hrs 

Joint distributions - Marginal and conditional distributions – Covariance - Correlation 

and Regression - Transformation of random variables - Central limit theorem. 

 
UNIT III STANDARD DISTRIBUTIONS 9+3hrs 

Binomial, Poisson, Geometric, Negative Binomial, Uniform, Exponential, Gamma, 

Weibull and Normal distributions and their properties - Functions of a random variable. 

 
UNIT IV TESTING OF HYPOTHESIS 9+3hrs 

Sampling distributions – Testing of hypothesis for mean, variance, proportions and 

differences using Normal, t, Chi-square and F distributions - Tests for independence of 

attributes and Goodness of fit. 

 
UNIT V DESIGN OF EXPERIMENTS 9+3hrs 

Analysis of variance – One way classification – Complete randomized design - Two – 

way classification –Randomized block design - Latin square. 

Note : Use of approved statistical table permitted in Total no of hrs: 60hrs 

 
 

COURSE OUTCOMES 

 Eigenvalues and eigenvectors, diagonalization of a matrix, Symmetric 

matrices, Positive definite matrices and similar matrices. 

 Gradient, divergence and curl of a vector point function and related identities. 

 Evaluation of line, surface and volume integrals using Gauss, Stokes and 
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Green‟s theorems and their verification. 

 Analytic functions, conformal mapping and complex integration. 

 Laplace transform and inverse transform of simple functions, properties, 

various related theorems and application to differential equations with constant 

coefficients 

TEXT BOOKS 

1. Ross. S., “A first Course in Probability”, Fifth Edition, Pearson Education, Delhi 

2002. (Chapters 2 to 8) 

2.  Johnson. R. A., “Miller & Freund‟s Probability and Statistics for Engineers”, Sixth 

Edition, Pearson Education, Delhi, 2000. (Chapters 7, 8, 9, 12) 

REFERENCES BOOKS 

1) Walpole, R. E., Myers, R. H. Myers R. S. L. and Ye. K, “Probability and Statistics for 

Engineers and Scientists”, Seventh Edition, Pearsons Education, Delhi, 2002. 

2) Lipschutz. S and Schiller. J, “Schaum‟s outlines - Introduction to Probability and 

Statistics”, McGraw-Hill, New Delhi, 1998. 

3) Gupta, S.C, and Kapur, J.N., “Fundamentals of Mathematical Statistics”, Sultan 

Chand, Ninth Edition , New Delhi ,1996. 
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Semester III 

22153C32P- LINEAR INTEGRATED CIRCUITS AND 

APPLICATIONS 
 
 

AIM 

3 1 0 4 

To introduce the concepts for realizing functional building blocks in ICs, fabrications & 

application of ICs. 

 

OBJECTIVES 

 To study the IC fabrication procedure. 

 To study characteristics; realize circuits; design for signal analysis using 

 To study the applications of Op-amp. 

 To study internal functional blocks and the applications of special ICs like 

circuits, regulator Circuits, ADCs. 

UNIT I: IC FABRICATION 9 

IC classification, fundamental of monolithic IC technology, epitaxial growth, masking 

and etching, diffusion of impurities. Realisation of monolithic ICs and packaging. 

Fabrication of diodes, capacitance, resistance and FETs. 

UNIT II: CHARACTERISTICS OF OPAMP 9 

Ideal OP-AMP characteristics, DC characteristics, AC characteristics,, differential 

amplifier; frequency response of OP-AMP; Basic   applications of op-amp – Inverting 

and Non-inverting Amplifiers-V/I & I/V converters ,summer, differentiator and 

integrator. 

UNIT III: APPLICATIONS OF OPAMP 9 

Instrumentation amplifier, Log and Antilog Amplifiers, first and second order active 

filters, comparators, multivibrators, waveform generators, clippers, clampers, peak 

detector, S/H circuit, D/A converter (R- 2R ladder and weighted resistor types), A/D 

converters using opamps. 

UNIT IV: SPECIAL ICs 9 

Functional block, characteristics & application circuits with 555 Timer Ic-566 voltage 

controlled oscillator Ic; 565-phase lock loop Ic ,Analog multiplier ICs. 

UNIT V: APPLICATION ICs 
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IC voltage regulators –LM78XX,79XX Fixed voltage regulators - LM317, 723 Variable voltage 

regulators, switching regulator- SMPS- LM 380 power amplifier- ICL 8038 function generator 

IC. 

TOTAL = 45 

COURSE OUTCOMES 

 
 Ability to understand and analyse, linear and digital electronic circuits. 

TEXT BOOKS 

1. David A.Bell, „Op-amp & Linear ICs‟, Oxford, 2013. 

2. D.Roy Choudhary, Sheil B.Jani, „Linear Integrated Circuits‟, II edition, New Age, 

2003. 

3. Ramakant A.Gayakward, „Op-amps and Linear Integrated Circuits‟, IV edition, 

Pearson Education, 2003 / PHI. 2000. 
 

REFERENCE BOOKS 

1. Fiore,”Opamps & Linear Integrated Circuits Concepts & Applications”,Cengage,2010. 

2. Floyd ,Buchla,”Fundamentals of Analog Circuits, Pearson, 2013. 

3. Jacob Millman, Christos C.Halkias, „Integrated Electronics - Analog and Digital 

circuits system‟,Tata McGraw Hill, 2003. 

4. Robert F.Coughlin, Fredrick F. Driscoll, „Op-amp and Linear ICs‟, PHI Learning, 6th 

edition,2012. 
‡†‡‡†‡‡†‡ 
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SEMESTER-III 

 

22153C33P - POWER ELECTRONICS 4 0 0 4 
 

AIM: 

To understand the various applications of electronic devices for conversion, control and 

conditioning of the electrical power. 

 

OBJECTIVES: 

To get an overview of different types of power semiconductor devices and their 

switching characteristics. 

To understand the operation, characteristics and performance parameters of 

controlled rectifiers 

To study the operation, switching techniques and basics topologies of DC-DC 

switching regulators. 

To learn the different modulation techniques of pulse width modulated inverters and 

to understand harmonic reduction methods. 

To study the operation of AC voltage controller and Matrix converters. 

UNIT I- POWER SEMI-CONDUCTOR DEVICES : 12 

Overview of switching devices – Driver and snubber circuit of SCR TRIAC, GTO, GBT, 

MOSFET – Computer simulation of PE circuits. 

UNIT II-PHASE CONTROLLED CONVERTERS 

12 
2 pulse / 3 pulse and 6 pulse converters – Effect of source inductance – performance 

parameters – Reactive power control of converters – Dual converters. 

UNIT III -DC TO DC CONVERTERS 12 

Stepdown and stepup chopper – Forced commutation techniques – Time ratio control and 

current limit control – Switching mode regulators Buck, Boost, Buck-Boost – concept of 

resonant switching. 

UNIT IV- INVERTERS 12 

Single phase and three phase [120& 180mode] inverters – PWM techniques –Sinusoidal 

PWM, Modified sinusoidal PWM and multiple PWM – Voltage and harmonic 

control – Series resonant inverter – current source inverter. 

 

UNIT V- AC TO AC CONVERTERS 
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12 

Single phase AC voltage controllers – Multistage sequence control – single phase 

andthree phase cycloconverters – power factor control – Matrix converters. 

L: 45 T: 15 TOTAL: 60 PERIODS 

COURSE OUTCOMES 

 Ability to analyse AC-AC and DC-DC and DC-AC converters. 

 Ability to choose the converters for real time applications. 

 

 
TEXT BOOKS: 

1. Rashid M.H., "Power Electronics Circuits, Devices and Applications", Prentice Hall 

India, 3
rd

 Edition, New Delhi, 2004. 

2. Ned Mohan, T.M.Undeland, W.P.Robbins, "Power Electronics: Converters, 

applications and design", John wiley and Sons, 3
rd

 Edition, 2006. 

 

REFERENCES: 

1. Cyril.W.Lander, "Power Electronics", McGraw Hill International, Third Edition, 1993. 

2. P.S.Bimbra "Power Electronics", Khanna Publishers, third Edition 2003. 

3. Philip T.Krein, "Elements of Power Electronics" Oxford University Press, 2004 

Edition. 
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AIM 

22153C34P-MEASUREMENTS AND INSTRUMENTATION 

 

Semester III 

 
4 0 0 4 

To provide adequate knowledge in electrical instruments and measurements techniques. 
 

OBJECTIVES 

To make the student have a clear knowledge of the basic laws governing the operation of 

the instruments, relevant circuits and their working. 

i. Introduction to general instrument system, error, calibration etc. 

ii. Emphasis is laid on analog and digital techniques used to measure voltage, current, 

energy and power etc. 

iii. To have an adequate knowledge of comparison methods of measurement. 

iv. Elaborate discussion about storage & display devices. 

v. Exposure to various transducers and data acquisition system. 

UNIT I: INTRODUCTION 10 

Functional elements of an Instrument -Static and Dynamic characteristics -Errors in 

measurement -Statistical evaluation of measurement data -Standard and Calibration. 

UNIT II: ELECTRICAL AND ELECTRONICS INSTRUMENTS 12 

Construction and principle of operation of moving coil, moving Iron, Principle and types 

analog and digital ammeters and voltmeters -Single and three phase Wattmeter and 

Energy meter - magnetic measurements - -Instruments for measurement of frequency and 

phase. 

UNIT III: SIGNAL CONDITIONING CIRCUITS 12 

Bridge circuits – Differential and Instrumentation amplifiers -Filter circuits - V/f and f/V 

converters – P/I and I/P converters – S/H Circuit, A/D and D/A converters -Multiplexing 

and De-multiplexing -Data acquisition systems –Grounding techniques. 

UNIT IV: STORAGE AND DISPLAY DEVICES 12 

Magnetic disc and Tape Recorders -Digital plotters and printers -CRT displays -Digital 

CRO – LED, LCD and Dot matrix displays. 

UNIT V: TRANSDUCERS 14 

Classification of Transducers -Selection of Transducers –Resistive, Capacitive and 

Inductive Transducers -Piezo electric Transducers -Transducers for measurement of 
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displacement, temperature, level, flows, pressure, velocity, acceleration, torque, speed, 

viscosity and moisture. 

Total = 60 

COURSE OUTCOMES 

To acquire knowledge on Basic functional elements of instrumentation 

 To understand the concepts of Fundamentals of electrical and electronic 

instruments 

 Ability to compare between various measurement techniques 

 To acquire knowledge on Various storage and display devices 

 To understand the concepts Various transducers and the data acquisition systems 

 Ability to model and analyze electrical and electronic Instruments and understand 

the operational features of display Devices and Data Acquisition System. 

 
TEXT BOOKS 

1. E.O. Doebelin, „Measurement Systems – Application and Design‟, Tata McGraw Hill 

publishing company, 2003. 

2. A.K. Sawhney, „A Course in Electrical & Electronic Measurements & 

Instrumentation‟, Dhanpat Rai and Co, 2004. 
 

REFERENCE BOOKS 

1. A.J. Bouwens, „Digital Instrumentation‟, Tata McGraw Hill, 1997. 

2. D.V.S. Moorthy, „Transducers and Instrumentation‟, Prentice Hall of India Pvt Ltd, 

2003. 

3. H.S. Kalsi, „Electronic Instrumentation‟, Tata McGraw Hill, 1995. 
4. Martin Reissland, „Electrical Measurements‟, New Age International (P) Ltd., Delhi, 2001. 

5. J. B. Gupta, „A Course in Electronic and Electrical Measurements‟, S. K. Kataria & Sons, 

Delhi, 2003. 

‡†‡‡†‡‡†‡ 
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OBJECTIVES: 

22153L35P- DC AND AC ELECTRICAL MACHINES 

LABORATORY 0 0 3 2 

Semester III 

 To impart hands on experience in verification of circuit laws and theorems, 

measurement of circuit parameters, study of circuit characteristics and simulation 

of time response. 

 To expose the students to the basic operation of electrical machines and help them 

to develop experimental skills. 
 

LIST OF EXPERIMENTS 

 

1. Open circuit characteristics of D.C. shunt generator. 

2. Load characteristics of D.C. shunt generator. 

3. Load test on D.C. shunt and Compound Motor. 

4. Load test on D.C. series motor. 

5. Swinburne‟s test and speed control of D.C. shunt motor 

6. Hopkinson‟s test on D.C. motor generation set. 

7. Load test on single phase and three phase transformer 

8. open circuit and short circuit tests on single phase and three phase transformer 

(Determination of equivalent circuit parameters). 

9. Load test on single phase induction motor. 

10. No load and blocked rotor tests on three phase induction motor (Determination of 

equivalent circuit parameters) 

11. Load test on Three phase induction motor. 

12. Study of Starters TOTAL: 45 

 

 
 

COURSE OUTCOMES 

At the end of the course, the student should have the : 

 Ability to conduct performance tests on DC and AC machines 

 Ability to understand and analyze EMF and MMF methods 

 Ability to analyze the characteristics of V and Inverted V curves 

 Ability to understand the importance of Synchronous machines 

 Ability to understand the importance of Induction Machines 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

 

1. DC Shunt Motor with Loading Arrangement – 3 nos 

2. Single Phase Transformer – 4 nos 

3. DC Series Motor with Loading Arrangement – 1 No. 
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4. Three Phase Induction Motor with Loading Arrangement – 2 nos 

5. Single Phase Induction Motor with Loading Arrangement – 1 No 

6. DC Shunt Motor Coupled With DC Compound Generator – 2 nos 

7. DC Shunt Motor Coupled With DC Shunt Generator – 1 No. 

8. Tachometer -Digital/Analog – 8 nos 

9. Single Phase Auto Transformer – 2 nos 

10. Three Phase Auto Transformer – 1 No. 

11. Single Phase Resistive Loading Bank – 2 nos 

12. Three Phase Resistive Loading Bank. – 2 nos 

13. SPST switch – 2 nos 

14. Single Phase Transformer - 1 No. 

15. Three Phase Transformer - 1 No. 
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SEMESTER-IV 
 

 

 

 

 

AIM 

22153C41P- PROTECTION AND SWITCHGEAR  

4 0 0 4 

To expose the students to the various faults in power system and learn the various 

methods of protection scheme. 

To understand the current interruption in Power System and study the various 

switchgears. 

OBJECTIVES 

i. Discussion on various earthling practices usage of symmetrical components to 

estimate fault current and fault MVA. 

ii. Study of Relays & Study of protection scheme, solid state relays. 

iii. To understand instrument transformer and accuracy. 

iv. To understand the method of circuit breaking various arc theories Arcing phenomena 

– capacitive and inductive breaking. 

v. Types of circuit breakers. 

UNIT I: INTRODUCTION 12 

Principles and need for protective schemes – nature and causes of faults – types of faults 
– fault current calculation using symmetrical components – Power system earthing - 

Zones of protection and essential qualities of protection – Protection scheme. 

UNIT II: OPERATING PRINCIPLES AND RELAY CONSTRUCTIONS 12 

Need for protection – essential qualities of protective relays – Electromagnetic relays, 

Induction relays – Over current relays - Directional, Distance, Differential and negative 

sequence relays.  Static relays 

UNIT III: APPARATUS PROTECTION 12 

Apparatus protection transformer, generator, motor, protection of bus bars, transmission 

lines – CTs and PTs and their applications in protection schemes. 

UNIT IV: THEORY OF CIRCUIT INTERRUPTION 12 

Physics of arc phenomena and arc interruption.  Restricting voltage & Recovery voltage, 

rate of rise of recovery voltage, resistance switching, current chopping, and interruption 

of capacitive current – DC circuit breaking. 

UNIT V: CIRCUIT BREAKERS 12 

Types of Circuit Breakers – Air blast, Air break, oil SF6 and Vacuum circuit breakers – 

comparative merits of different circuit breakers – Testing of circuit breakers 
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COURSE OUTCOMES 

o Ability to understand and analyze Electromagnetic and Static Relays. 

o Ability to suggest suitability circuit breaker. 

o Ability to find the causes of abnormal operating conditions of the apparatus and 

system. 

o Ability to analyze the characteristics and functions of relays and 

protection schemes. Ability to study about the apparatus 

protection, static and numerical relays. 

o Ability to acquire knowledge on functioning of circuit breaker. 

 

TEXT BOOKS 

1. B. Ravindranath, and N. Chander, „Power System Protection & Switchgear‟, Wiley 

Eastern Ltd., 1977. 

REFERENCE BOOKS 

1. Sunil S. Rao, „Switchgear and Protection‟, Khanna publishers, New Delhi, 1986 . 

2. C.L. Wadhwa, „Electrical Power Systems‟, Newage International (P) Ltd., 2000. 

3. M.L. Soni, P.V. Gupta, V.S. Bhatnagar, A. Chakrabarti, „A Text Book on Power 

System Engineering‟, Dhanpat Rai & Co., 1998. 

4. Badri Ram, Vishwakarma, „Power System Protection and Switchgear‟, Tata McGraw 

hill, 2001. 

5.  Y.G. Paithankar and S.R. Bhide, „Fundamentals of Power System Protection‟, 

Prentice Hall of India Pvt. Ltd., New Delhi – 110001, 2003. 

‡†‡‡†‡‡†‡ 

845



 

 

 

 
AIM: 

22153C42P -HIGH VOLTAGE DC TRANSMISSION 
3 1 0 4 

 

Semester IV 

To learn the HVDC modelling and control strategy. 

 

OBJECTIVES: 

To study the performance of converters and modeling of DC line with controllers. 
To study about converter harmonics and its mitigation using active and passive 

filters. 

UNIT I- DC POWER TRANSMISSION TECHNOLOGY 9 

Introduction-comparison of AC and DC transmission application of DC transmission – 

Description of DC transmission system planning for HVDC transmission-modern trends 

In DC transmission. 

UNIT II- ANALYSIS OF HVDC CONVERTERS 9 

Pulse number, choice of converter configuration-simplified analysis of Graetz circuit 

converter bridge characteristics – characteristics of a twelve pulse converter-detailed 

analysis of converters. 

UNIT III- CONVERTER AND HVDC SYSTEM CONTROL 9 

General principles of DC link control-converter control characteristics-system control 

Hierarchy-firing angle control-current and extinction angle control-starting and stopping 

of DC link-power control-higher level controllers-telecommunication requirements. 

UNIT IV -HARMONICS AND FILTERS 9 

Introduction-generation of harmonics-design of AC filters-DC filters-carrier frequency 

and RI noise. 

UNIT V -SIMULATION OF HVDC SYSTEMS 9 

Introduction-system simulation: Philosophy and tools-HVDC system simulation- 

modeling of HVDC systems for digital dynamic simulation. 

TOTAL: 45 PERIODS 

 

COURSE OUTCOMES 

 Ability to understand Generation and measurement of high voltage. 

 Ability to understand High voltage testing. 

 Ability to understand various types of over 

voltages in power system. Ability to measure 

over voltages. 

 Ability to test power apparatus and insulation coordination 
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TEXT BOOKS: 

1. Padiyar, K.R., HVDC power transmission system, Wiley Eastern Limited, New 

Delhi 1990.First edition. 

2. P.Kundur, „Power System Stability and Control‟, Tata McGraw Hill Publishing 

Company Ltd., USA, 1994. 

3. Arrillaga, J., High Voltage direct current transmission, Peter Pregrinus, London, 

1983. 

REFERENCES: 

1. Edward Wilson Kimbark, Direct Current Transmission, Vol. I, Wiley interscience, 

New York, London, Sydney, 1971. 

2. Rakosh Das Begamudre, Extra high voltage AC transmission engineering New 
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22153C43P- SOLID STATE DRIVES 

3 1 0 4 

Semester IV 
 

 

AIM 

To study and understand the operation of electric drives controlled from a power 

electronic converter and to introduce the design concepts of controllers. 

OBJECTIVES 

i. To understand the stable steady-state operation and transient dynamics of a motor- 

load system. 

ii. To study and analyze the operation of the converter / chopper fed dc drive and to 

solve simple problems. 

iii. To study and understand the operation of both classical and modern induction motor 

drives. 

iv. To understand the differences between synchronous motor drive and induction motor 

drive and to learn the basics of permanent magnet synchronous motor drives. 

v. To analyze and design the current and speed controllers for a closed loop solid-state 
d.c motor drive. 

UNIT I  DRIVE CHARACTERISTICS 

9 

Equations governing motor load dynamics - Equilibrium operating point and its steady 

state stability - Mathematical condition for steady state stability and problems - Multi 

quadrant dynamics in the speed torque plane - Basics of regenerative braking - Typical 

load torque characteristics - Acceleration, deceleration, starting and stopping. 

 

UNIT II DC MOTOR DRIVE 

9 

Steady state analysis of the single and three phase fully controlled converter fed 

separately excited D.C motor drive: Continuous and discontinuous conduction mode - 

Chopper fed D.C drive: Time ratio control and current limit control - Operation of four 

quadrant chopper. 

UNIT III STATOR CONTROLLED INDUCTION MOTOR DRIVES 

9 

Variable terminal voltage control – Variable frequency control – V/f control - AC voltage 

controllers – Four-quadrant control and closed loop operation - Frequency controlled 

drives- VSI and CSI fed drives – closed loop control. 

UNIT IV ROTOR CONTROLLED INDUCTION MOTOR DRIVES 

9 

Rotor resistance control – slip power recovery schemes - sub synchronous and super 

synchronous operations – closed loop control – Braking in induction motors. 
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UNIT V- SYNCHRONOUS MOTOR DRIVES 9 

Wound field cylindrical rotor motor – operation from constant voltage and frequency 

source – operation from current source – operation from constant frequency – Brushless 

excitation – Permanent magnet synchronous motor. 

Self-controlled Synchronous motor drives – Brushless dc and ac motor drives – CSI with 

load commutation – Cycloconverter with load commutation. 

TOTAL = 45 

COURSE OUTCOMES 

 Ability to understand and suggest a converter for solid state drive. 

 Ability to select suitability drive for the given application. 

 Ability to study about the steady state operation and transient dynamics of 

a motor load system. Ability to analyze the operation of the 

converter/chopper fed dc drive. 

 Ability to analyze the operation and performance of AC motor drives. 

 Ability to analyze and design the current and speed controllers for a closed loop 

solid 

 
TEXT BOOKS 

1. R. Krishnan, „Electric Motor & Drives: Modelling, Analysis and Control‟, Prentice 

Hall of India, 2001. 

2. Bimal K. Bose. „Modern Power Electronics and AC Drives‟, Pearson Education, 

2002. 

REFERENCE BOOKS 

1. G.K. Dubey, „Power Semi-conductor Controlled Drives‟, Prentice Hall of India, 1989. 

2. Vedam Subrahmanyam, “Electric drives concepts and applications”, TMH Pub. 

Co.Ltd., 

1994. 

3. Murphy, J.M.D and Turnbull.F.G. , “Thyristor control of AC Motors”, Pergamon 

Press, 1988. 

4. Sen. P.C., “Thyristor D.C. Drives”, John Wiley and Sons, 1981. 
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22153L45P CONTROL AND INSTRUMENTATION LABORATORY 
0 0 3 2 

 

Semester IV 
 

AIM 

 
To provide knowledge on analysis and design of control and instrumentation 

LIST OF EXPERIMENTS 

CONTROLSYSTEMS: 

1. P, PI and PID controllers 
2. Stability Analysis 

3. Modeling of Systems – Machines, Sensors and Transducers 

4. Design of Lag, Lead and Lag-Lead Compensators 

5. Position Control Systems 

6. Synchro-Transmitter- Receiver and Characteristics 

7. Simulation of Control Systems by Mathematical development tools. 
 

INSTRUMENTATION: 

8. Bridge Networks –AC and DC Bridges 

9. Dynamics of Sensors/Transducers 

a. Temperature 

b. Pressure 

c. Displacement 

d. Optical 

e. Strain f. Flow 

10. Power and Energy Measurement 

11. Signal Conditioning 

a. Instrumentation Amplifier 

b. Analog – Digital and Digital –Analog converters (ADC and DACs) 

12. Process Simulation. P = 45 

Total = 45 
COURSE OUTCOMES 

Ability to understand and apply basic science, circuit theory, Electro-magnetic field theory 

control theory and apply them to electrical engineering problems. 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

CONTROLSYSTEMS: 

1. PID kit – 1 No. 

DSO – 1 No. 

CRO Probe – 2 nos 

Personal computers 

3. DC motor – 1 No. 

Generator – 1 No. Rheostats – 2 nos 

Ammeters Voltmeters 

850



Connecting wires (3/20) 

4. CRO 30MHz – 1 No. 

2MHz Function Generator – 1No. 

5. Position Control Systems Kit (with manual) – 1 No., Tacho Generator Coupling set 

6. AC Synchro transmitter& receiver – 1No. 

Digital multi meters 

 

INSTRUMENTATION: 

7. R, L, C Bridge kit (with manual) 
8. a) Electric heater – 1No. 

Thermometer – 1No.Thermistor (silicon type) RTD nickel type – 1No. 

 

b) 30 psi Pressure chamber (complete set) – 1No. Current generator (0 – 20mA) 

Air foot pump – 1 No. (with necessary connecting tubes) 

c) LVDT20mm core length movable type – 1No. CRO 30MHz – 1No. 

d) Optical sensor – 1 No. Light source 

e) Strain Gauge Kit with Handy lever beam – 1No. 

100gm weights – 10 nos 

f) Flow measurement Trainer kit – 1 No. 

(1/2 HP Motor, Water tank, Digital Milliammeter, complete set) 

9. Single phase Auto transformer – 1No. 

Watthour meter (energy meter) – 1No. Ammeter 

Voltmeter Rheostat Stop watch 

Connecting wires (3/20) 

10. IC Transistor kit – 1No. 

851



 

 

 

AIM 

22153C51P-POWER SYSTEM ANALYSIS  
3 1 0 4 

Semester V 

To become familiar with different aspects of modeling of components and system and 

different methods of analysis of power system planning and operation. 

 
OBJECTIVES 

i. To model steady-state operation of large-scale power systems and to solve the power 

flow problems using efficient numerical methods suitable for computer simulation. 

ii. To model and analyse power systems under abnormal (fault) conditions. 

iii. To model and analyse the dynamics of power system for small-signal and large 

signal disturbances and o design the systems for enhancing stability. 

UNIT I- THE POWER SYSTEM AN OVER VIEW AND MODELLING 12 

 

Moder n Power System - Basic Components of a power system - Per Phase Analysis 
Generator model - Transformer model - line model. The per unit system -Change of base. 

UNIT II- POWER FLOW ANALYSIS 12 

Introduction - Bus Classification - Bus admittance matrix - Solution of non-linear 

Algebraic equations - Gauss seidal method - Newton raphson method - Fast decoupled 

method - Flow charts and comparison of the three methods. 

UNIT III-FAULT ANALYSIS-BALANCED FAULT 12 

Introduction – Balanced three phase fault – short circuit capacity – systematic fault 

analysis using bus impedance matrix – algorithm for formation of he bus impedance 

matrix. 

UNIT IV-FAULT ANALYSIS – SYMMETRICAL COMPONENTS  AND 

UNBALANCED FAULT    12 

Introduction – Fundamentals of symmetrical components – sequence impedances – 

sequence networks – single line to ground fault – line fault - Double line to ground fault – 

Unbalanced fault analysis using bus impedance matrix. 

UNIT V-POWER SYSTEM STABILITY 12 

Dynamics of a Synchronous machine – Swing equation and Power angle equation – 

Steady state Stability and Transient state Stability - Equal area criterion – Cearing angle 

and time- Numerical solution of Swing equation for single machine 

 

Total = 60 Hrs 

COURSE OUTCOMES 

 Ability to model the power system under steady state operating condition 

Ability to understand and apply iterative techniques for power flow analysis 

Ability to model and carry out short circuit studies on power system 

 Ability to model and analyze stability problems in power system 
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 Ability to acquire knowledge on Fault analysis. 

 Ability to model and understand various power system components and carry out 

power flow, short circuit and stability studies 

 

TEXT BOOKS: 

1. Hadi Saadat “Power system analysis”, Tata McGraw Hill Publishing Company, New 

Delhi, 2002 (Unit I, II, III, IV) 

2. P.Kundur, “Power System Stability and Control”, Tata McGraw Hill Publishing 

Company, New Delhi, 1994 (Unit V) 

REFERENCE BOOKS: 

1. I.J.Nagrath and D.P.Kothari, „Modern Power System Analysis‟, Tata McGraw-Hill 

publishing company, New Delhi, 1990. 

2. M.A. Pai, „Computer Techniques in power system Analysis‟, Tata McGraw – Hill 

publishing company, New Delhi, 2003. 

3. John J. Grainger and Stevenson Jr. W.D., „Power System Analysis‟, McGraw Hill 

International Edition, 1994 

 
 

‡†‡‡†‡‡†‡ 
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22153C52P - POWER QUALITY 3 1 0 4 

Semester V 

UNIT I INTRODUCTION TO POWER QUALITY 3 

Terms and definitions: Overloading, under voltage, sustained interruption; sags and 

swells; waveform distortion, Total Harmonic Distortion (THD), Computer Business 

Equipment Manufacturers Associations (CBEMA) curve. 

UNIT II VOLTAGE SAGS AND INTERRUPTIONS 7 

Sources of sags and interruptions, estimating voltage sag performance, motor starting 

sags, estimating the sag severity, mitigation of voltage sags, active series compensators, 

static transfer switches and fast transfer switches. 

UNIT III OVER VOLTAGES 10 

Sources of over voltages: Capacitor switching, lightning, ferro resonance; mitigation of 

voltage swells: Surge arresters, low pass filters, power conditioners – Lightning 

protection, shielding, line arresters, protection of transformers and cables. 

UNIT IV HARMONICS 12 

Harmonic distortion: Voltage and current distortion, harmonic indices, harmonic sources 

from commercial and industrial loads, locating harmonic sources; power system response 

characteristics, resonance, harmonic distortion evaluation, devices for controlling 

harmonic distortion, passive filters, active filters, IEEE and IEC standards. 

UNIT V POWER QUALITY MONITORING 17 

Monitoring considerations: Power line disturbance analyzer, per quality measurement 

equipment, harmonic/spectrum analyzer, flicker meters, disturbance analyzer, 

applications of expert system for power quality monitoring. 

L=45 Total=45 

COURSE OUTCOMES  

o Ability to understand and analyze power system operation, stability, control and 

protection. 

 
o The students able to understand the over voltage protection & analysis tools used 

for analyzing the transients. 

o They are fully trained in designing and evaluating the devices of harmonic 

distortion. 

 
 

REFERENCE BOOKS 

1. Roger.C.Dugan, Mark.F.McGranagham, Surya Santoso, H.Wayne Beaty, „Electrical 

Power Systems Quality‟ McGraw Hill, 2003. 

2. PSCAD User Manual. 
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22153C53P- SPECIAL ELECTRICAL MACHINES 4 0 0 4 

Semester V 

 

AIM 

To expose the students to the construction, principle of operation and performance of 

special electrical machines as an extension to the study of basic electrical machines. 

 
OBJECTIVES 

To impart knowledge on 

i. Construction, principle of operation and performance of synchronous reluctance 

motors. 

ii. Construction, principle of operation and performance of stepping motors. 

iii. Construction, principle of operation and performance of switched reluctance motors. 

iv. Construction, principle of operation and performance of permanent magnet brushless 

D.C. motors. 

v. Construction, principle of operation and performance of permanent magnet 

synchronous motors. 

UNIT I-SYNCHRONOUS RELUCTANCE MOTORS 9 

Constructional features – types – axial and radial air gap motors – operating principle – 

reluctance – phasor diagram - characteristics – Vernier motor. 

UNIT II -STEPPING MOTORS 9 

Constructional features – principle of operation – variable reluctance motor – Hybrid 

motor – single and Multi stack configurations – theory of torque predictions – linear and 

non-linear analysis – characteristics – drive circuits. 

UNIT III-SWITCHED RELUCTANCE MOTORS 9 

Constructional features – principle of operation – torque prediction – power controllers – 

Nonlinear analysis – Microprocessor based control  - characteristics – computer control. 

UNIT IV-PERMANENT MAGNET BRUSHLESS D.C. MOTORS 9 

Principle of operation – types – magnetic circuit analysis – EMF and Torque equations – 

Power Controllers – Motor characteristics and control. 

UNIT V-PERMANENT MAGNET SYNCHRONOUS MOTORS 9 

Principle of operation – EMF and torque equations – reactance – phasor diagram – power 

controllers - converter - volt-ampere requirements – torque speed characteristics - 

microprocessor based control. 

L=45 Total=45 

COURSE OUTCOMES 

 Ability to analyze and design controllers for special Electrical Machines. 

o Ability to acquire the knowledge on construction and operation of stepper motor. 

o Ability to acquire the knowledge on construction and operation of stepper 

switched reluctance motors. 

o Ability to construction, principle of operation, switched reluctance motors. 
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o Ability to acquire the knowledge on construction and operation of permanent 

magnet brushless D.C. motors. 

o Ability to acquire the knowledge on construction and operation of permanent 

magnet synchronous motors. 

 
TEXT BOOKS 

1. Miller, T.J.E., „Brushless Permanent Magnet and Reluctance Motor Drives‟, Clarendon 

Press, Oxford, 2289. 

2. Aearnley, P.P., „Stepping Motors – A Guide to Motor Theory and Practice‟, Peter 

Perengrinus, London, 1982. 

REFERENCES 

1. Kenjo, T., „Stepping Motors and their Microprocessor Controls‟, Clarendon Press 

London, 1984. 

2. Kenjo, T., and Nagamori, S., „Permanent Magnet and Brushless DC Motors‟, 

Clarendon Press, London, 1988. 

 

 

 

‡†‡‡†‡‡†‡ 

856



 

 

 

 

 

AIM 

22153L55P - POWER ELECTRONICS AND DRIVES LAB  
 

Semester V 
 

0 0 3 2 

To study the characteristics of switching devices and its applications in rectifier inverter, chopper 

and resonant converter. 

 

 

1. Study Of V-I Characteristics Of An SCR. 

2. Study Of V-I Characteristics Of A TRIAC. 

3. Study Of Different Trigerring Circuits For Thyristor. 

4. Study Of Uni- Junction Transistor (UJT) Trigerring Circuit. 

5. Study Of A Firing Circuit Suitable For Single Phase Half Controlled Convertor. 

6. Simulation On the Single Phase Ac-Dc Uncontrolled Convertor with & without 

the source Inductance. 

7. Simulation Of A Single Phase Ac To Controlled Dc Convertor with & without the 

source Inductance. 

8. Single Phase Half Controlled Bridge Convertor With Two Thyristors & Two 

Diodes. 

9. Single Phase Fully Controlled Bridge Convertor Using Four Thyristors. 

10. Pspice or MATH LAB Simulation Of Dc to Dc Step Down Chopper. 

11. Pspice or MATH LAB Simulation Of Single Phase Controller with R-L Load. 

12. Pspice or MATH LAB Simulation Of PWM Bridge Invertor Of R-L Load Using 

MOSFET. 

COURSE OUTCOMES 

 Ability to practice and understand converter and inverter 

circuits and apply software for engineering problems.

 Ability to analyze about AC to DC converter 

circuits.

 Ability to analyze about DC to AC circuits.

 Ability to acquire knowledge on AC to AC converters

 Ability to acquire knowledge on simulation software.
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22153C61P- UTILIZATION OF ELECTRICAL ENERGY  
3 1 0 4 

Semester VI 
 

AIM 

To plan and design using basic principles and handbooks 
To select equipment, processes and components in different situations. 

OBJECTIVES 

i. To ensure that the knowledge acquired is applied in various fields as per his job 

requirements. 

ii. To orient the subject matter in the proper direction, visits to industrial establishments 

are recommended in order to familiarize with the new developments in different areas. 

UNIT I ELECTRIC LIGHTING 12 

Production of light – Definition of terms – Lighting calculations – Types of lamps – 

Interior and Exterior illumination systems – Lighting schemes – Design of Lighting 

schemes – Factory lighting – Flood lighting – Energy saving measures. 

UNIT II ELECTRIC HEATING 12 

Resistance heating – Induction heating – Dielectric heating – Arc furnace – Control 

equipment, efficiency, and losses – Energy conservation in Arc Furnace Industry. 

UNIT III ELECTRIC WELDING 12 

Welding equipment – Characteristics of carbon and metallic arc welding – Butt welding – 

Spot welding – Energy conservation in welding. 

UNIT IV ELECTRIC VEHICLE 12 

Traction: System of track electrification, train movement and energy consumption (speed 

time curves, crest speed, average speed and schedule speed) rective effort, factors 

affecting energy consumption (dead weight, acceleration weight and adhesion weight) 

starting and braking of traction motors, protective devices 

UNIT V ELECTRO CHEMICAL PROCESS 12 

Electrolysis – Electroplating – Electro deposition – Extraction of metals – Current, 

efficiency – Batteries – Types – Charging methods. 

Total = 60 

COURSE OUTCOMES 

 T o understand the main aspects of generation, utilization and conservation. 

  To identify an appropriate method of heating for any particular industrial 

application. 

 To evaluate domestic wiring connection and debug any faults occurred. 

 To construct an electric connection for any domestic appliance like 

refrigerator as well as to design a battery charging circuit for a specific 

household application. 
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Text Books: 

1. Tripathy,S.C., “Electric Energy Utilization & Conservation”  – Tata McGraw Hill 

Publishing Company. 

2. Uppal,S.L., “Electric Power”, Khanna Publishers. 

3. Soni,M.L., P.V.Gupta & Bhatnagar , “A course in Electric Power”, Dhanpat Rai & 

Sons. 

 

Reference Books: 

1. Partab,H., “Art & Science Utilization of Electrical Energy” – Dhanpat Rai & Sons. 
2. Wadhwa,C.L., “Generation, Utilization & Distribution” - Wilsey Eastern Ltd. 

3. Wadha C L - Utilization of Electric Power; New Age International 

4. Suryanarayana . N.V., “Utilization of Electric Power” - Wilsey Eastern Ltd. 
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22153C62P SOLID STATE RELAYS 4 0 0 4 

Semester VI 

UNIT 1 9 

Advantages of Static Relays – Generalized Characteristics and Operational Equations of 

Relays – Steady State and Transient Performance of Signal Driving Elements – Signal 

Mixing Techniques and Measuring Techniques – CT‟s and PT‟s in Relaying Schemes – 

Saturation Effects. 

UNIT 2 9 

Static Relay Circuits (Using Analog and Digital IC‟s) for Over Current, Inverse Time 

Characteristics, Differential Relay and Directional Relay. 

UNIT 3 9 

Static Relay Circuits for Generator Loss of Field, Under Frequency Distance Relays, 

Impedance, Reactance, MHO, Reverse Power Relays. 

UNIT 4 9 

Static Relay Circuits for Carrier Current Protection – Steady State and Transient 

Behavior of Static Relays – Testing and Maintenance – Tripping Circuits using 

Thyristor. 

UNIT 5 9 

Microprocessor Based Relays – Hardware and Software for the Measurement of Voltage, 

Current, Frequency, Phase Angle – Microprocessor Implementation of Over Current 

Relays – Inverse Time Characteristics – Impedance Relay – Directional Relay – MHO 

Relay. 
 

Total=45 

COURSE OUTCOMES 

o Ability to suggest suitability circuit breaker. 

o Ability to find the causes of abnormal operating conditions of the apparatus and 

system. 

 
Text Books: 

1. Badriram and Vishwakarma D.N., Power System Protection and Switchgear, Tata 

McGraw Hill, New Delhi, 1995. 

2. Rao T.S.M., Power System Protection – Static Relays, McGraw Hill, 1979. 

Reference Books: 

1. Van C.Warrington, “Protection Relays – Their Theory and Practice”, Chapman and 

Hall. 

2. Ravindranath B. and Chander M., “Power System Protection and Switchgear”, Wiley 

Eastern, 1992. 

3. Russel C.Mason, “The Art and Science of Protective relays”. 
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22153C63P- POWER SYSTEM OPERATION AND CONTROL 

4 0 0 4 

Semester VI 

 

AIM 

To become familiar with the preparatory work necessary for meeting the next day‟s 

operation and the various control actions to be implemented on the system to meet the 

minute-to-minute variation of system load. 

 
 

OBJECTIVES 

i. To get an overview of system operation and control. 
ii. To understand & model power-frequency dynamics and to design power-frequency 

controller. 

iii. To understand & model reactive power-voltage interaction and different methods of 

control for maintaining voltage profile against varying system load. 

UNIT I INTRODUCTION 12 

System load variation: System load characteristics, load curves - daily, weekly and 

annual, load-duration curve, load factor, diversity factor. Reserve requirements: Installed 

reserves, spinning reserves, cold reserves, hot reserves. Overview of system operation: 

Load forecasting, unit commitment, load dispatching. Overview of system control: 

Governor Control, LFC, EDC, AVR, system voltage control, security control. 

UNIT II REAL POWER - FREQUENCY CONTROL 12 

Fundamentals of Speed Governing mechanisms and modeling - Speed-Load 

characteristics-regulation of two Synchronous Machines in parallel - Control areas - LFC 

of single & Multi areas - Static & Dynamic Analysis of uncontrolled and controlled cases 

–Tie line with frequency bias control – Steady state instabilities. 

UNIT III REACTIVE POWER–VOLTAGE CONTROL 12 

Typical excitation system, modeling, static and dynamic analysis, stability compensation; 

generation and absorption of reactive power: Relation between voltage, power and 

reactive power at a node; method of voltage control: Injection of reactive power. Tap- 

changing transformer, numerical problems - System level control using generator voltage 

magnitude setting, tap setting of OLTC transformer. 

UNIT IV UNIT COMMITMENT AND ECONOMIC DISPATCH 12 

Statement of Unit Commitment (UC) problem; constraints in UC: spinning reserve, 

thermal unit constraints, hydro constraints, fuel constraints and other constraints; UC 

solution methods: Priority-list methods, forward dynamic programming approach, 

numerical problems only in priority-list method using full-load average production cost. 

Incremental cost curve, co-ordination equations without loss and with loss, solution by 

direct method and λ-iteration method. (No derivation of loss coefficients.) Base point 

and participation factors. 
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UNIT V COMPUTER CONTROL OF POWER SYSTEMS 12 

Energy control centre: Functions – Monitoring, data acquisition and control. System 

hardware configuration – SCADA and EMS functions: Network topology determination, 

state estimation, security analysis and control. Various operating states: Normal, alert, 

emergency, in extremis and restorative. State transition diagram showing various state 

transitions and control strategies. Total = 60 

 

COURSE OUTCOMES 

 Ability to understand the day-to-day operation of electric power system. 

 Ability to analyze the control actions to be implemented on the system to 

meet the minute- to-minute variation of system demand. 

 Ability to understand the reactive power-voltage interaction. 

 
TEXT BOOKS 

 

1. Olle. I. Elgerd, „Electric Energy Systems Theory – An Introduction‟, Tata McGraw 

Hill Publishing 

Company Ltd, New Delhi, Second Edition, 2003. 

2. Allen.J.Wood and Bruce F.Wollenberg, „Power Generation, Operation and Control‟, 

John Wiley & Sons, 

Inc., 2003. 

3. P. Kundur, „Power System Stability & Control‟, McGraw Hill Publications, USA, 

1994. 

 

REFERENCE BOOKS 

1. D.P. Kothari and I.J. Nagrath, „Modern Power System Analysis‟, Third Edition, Tata 

McGraw Hill 

Publishing Company Limited, New Delhi, 2003. 

2. L.L. Grigsby, „The Electric Power Engineering, Hand Book‟, CRC Press & IEEE 

Press, 2001. 
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22153L65P    POWER SYSTEMS LAB  
0 0 3 2 

 

 

AIM 

To simulate analysis and planning cases for a practical power system. 
. 

 
 

List Of Experiments: 
 

1. Formation of Y-Bus Matrix by Inspection and Singular transformation methods. 

 

2. Load flow solution using Gauss Seidal method 

 

3. Load flow solution using Newton-Raphson method 

 

4. Load flow solution by Fast Decoupled method 

 

5. Symmetrical short circuit analysis 

 

6. Unsymmetrical Fault analysis 

 

7. Solution of swing Equation using modified Euler method 

 

8. Power Electronic Circuits, design and simulation using Pspice 

 

9. Simulation of Electrical drives using MATLAB, PSCAD 

10.Control system design using MATLAB 

P = 45 Total = 45 

COURSE OUTCOMES 

 Ability to understand power system planning and operational studies. 

 Ability to acquire knowledge on Formation of Bus Admittance and Impedance 

Matrices and Solution of Networks. 

 Ability to analyze the power flow using GS and NR method 

 Ability to find Symmetric and Unsymmetrical fault 
 

 
 

Semester VII 
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22160S71P TOTAL QUALITY MANAGEMENT 3 0 0 3 

UNIT – I:  BASICS OF TQM  9 

Definition of Quality, Dimensions of Quality, Quality Planning, Quality costs - Analysis 
Techniques for Quality Costs, Basic concepts of Total Quality Management, Principles 

of TQM, Leadership – Concepts, Role of Senior Management, Quality Council, Quality 

Statements, Strategic Planning, Deming Philosophy, Barriers to TQM Implementation. 

UNIT – II: PRINCIPLES OF TQM 9 

Customer satisfaction – Customer Perception of Quality, Customer Complaints, Service 

Quality, Customer Retention, Continuous Process Improvement – Juran Trilogy, PDSA 

Cycle, 5S, Kaizen, Performance Measures – Basic Concepts, Strategy, Performance 

Measure. 

UNIT – III: QUALITY CONCEPTS 9 

The seven tools of quality, Statistical Fundamentals – Measures of central Tendency and 

Dispersion, Population and Sample, Normal Curve, Concept of six sigma, 

UNIT – IV: TQM TOOLS 9 

Benchmarking – Reasons to Benchmark, Benchmarking Process, Quality Function 

Deployment (QFD) – House of Quality, QFD Process, Benefits, FMEA – Stages of 

FMEA. 

UNIT – V: ISO STANDARDS 9 

Need for ISO 9000 and Other Quality Systems, ISO 9000:2000 Quality System – 

Elements, Implementation of Quality System, Documentation, ISO 14000 – Concept, 

Requirements and Benefits. 

TOTAL : 45 

COURSE OUTCOMES 

 
 Upon completion of   the course, students   will  be ability   to have clear 

understanding of managerial functions like planning, 

 organizing, staffing, leading & controlling and have same basic 

knowledge on international aspect of management 

 
TEXT BOOKS: 

 

1. Dale H. Besterfiled, et al., “Total Quality Management”, Pearson Education, 

Inc. 2003. (Indian reprint 2004). ISBN 81-297-0260-6. 

2. Basker, “ TOTAL QUALITY MANAGEMENT”, Anuradha Agencies. 

REFERENCES: 

 
1. Feigenbaum.A.V. “Total Quality Management”, McGraw Hill, 1991. 
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2. Oakland.J.S. “Total Quality Management”, Butterworth – Hcinemann Ltd., 

Oxford. 1989. 

3. Narayana V. and Sreenivasan, N.S. “Quality Management – Concepts and 

Tasks”, New Age International 1996 
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22153C72P - ELECTRICAL MACHINE DESIGN 3 1 0 4 
Semester VII 

 
AIM 

To expose the students to the construction, principle of operation and performance of 

special electrical machines as an extension to the study of basic electrical machines. 

 
OBJECTIVES 

To impart knowledge on 

i. Construction, principle of operation and performance of DC machine. 

ii. Construction, operating Characteristics of single and three phase transformer. 

iii. Design and operating characteristics of Induction motors. 

iv Construction, principle of operation, Design of synchronous machines and to have 

knowledge of machine design in CAD 

UNIT I INTRODUCTION 12 

Major considerations – Limitations – Electrical Engineering Materials – Space factor – 

temperature gradient – Heat flow in two dimensions – thermal resistivity of winding – 

Temperature gradient in conductors placed in slots – Rating of machines – Eddy current 

losses in conductors – Standard specifications 

UNIT II DC MACHINES 12 

Constructional details – output equation – main dimensions - choice of specific loadings 
– choice of number of poles – armature design – design of field poles and field coil – 

design of commutator and brushes – losses and efficiency calculations. 

UNIT III TRANSFORMERS 12 

KVA output for single and three phase transformers – Window space factor – Overall 

dimensions – Operating characteristics – Regulation – No load current – Temperature rise 

of Transformers – Design of Tank with & without cooling tubes – Thermal rating – 

Methods of cooling of Transformers. 

UNIT IV INDUCTION MOTORS 12 

Magnetic leakage calculations – Leakage reactance of polyphase machines- Magnetizing 

current – Output equation of Induction motor – Main dimensions –Length of air gap- 

Rules for selecting rotor slots of squirrel cage machines – Design of rotor bars & slots – 

Design of end rings – Design of wound rotor-Operating characteristics –Short circuit 

current – circle diagram – Dispersion co-efficient – relation between D & L for best 

power factor. 

UNIT V SYNCHRONOUS MACHINES 12 

Runaway speed – construction – output equations – choice of loadings – Design of salient 

pole machines – Short circuit ratio – shape of pole face – Armature design – Armature 

parameters – Estimation of air gap length – Design of rotor –Design of damper winding – 

Determination of full load field m.m.f – Design of field winding – Design of turbo 
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alternators – Rotor design - Introduction to computer aided design – Program to design 

main dimensions of Alternators. 

Total = 60 

COURSE OUTCOMES 

 
 Ability to understand basics of design considerations for rotating and static 

electrical machines 

 Ability to design of field system for its application. 

 Ability to design sing and three phase transformer. 

 Ability to design armature and field of DC machines. 

 
REFERENCE BOOKS: 

1. Sawhney, A.K., 'A Course in Electrical Machine Design', Dhanpat Rai & Sons, 

New Delhi, 1984. 

2. Sen, S.K., 'Principles of Electrical Machine Designs with Computer 

Programmes', Oxford and IBH Publishing Co. Pvt. Ltd., New Delhi, 1987. 
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22153C73P- POWER PLANT ENGINEERING 

4 0 0 4 

Semester VII 
 

UNIT I  -THERMAL POWER PLANTS 9 

Basic thermodynamic cycles – Various components of steam power plant – Layout – 

Pulverized coal burners – Fluidized bed combustion – Coal handling systems – Ash 

handling systems – Forced draft and induced draft fans – Boilers – Feed pumps – Super 

heater –  Regenerator – Condenser – Deaerators – Cooling tower 

UNIT II - HYDRO ELECTRIC POWER PLANTS 9 

Layout – Dams – Selection of water turbines – Types – Pumped storage hydel plants 

UNIT III - NUCLEAR POWER PLANTS 9 

Principles of nuclear energy – Fission reactions – Nuclear reactor – Nuclear power plants 

UNIT IV- GAS AND DIESEL POWER PLANTS 9 

Types – Open and closed cycle gas turbine – Work output and thermal efficiency – 

Methods to improve performance – Reheating, intercoolings, regeneration – Advantage 

and disadvantages – Diesel engine power plant – Component and layout 

UNIT V- NON – CONVENTIONAL POWER GENERATION 9 

Solar energy collectors – OTEC – Wind power plants – Tidal power plants and 

geothermal resources – Fuel cell – MHD power generation – Principle – thermoelectric 

power generation – Thermionic power generation. 

 

L: 45 T: 15 Total: 60 

 

COURSE OUTCOMES 

 Ability to create awareness about renewable Energy Sources and technologies. 

 Ability to get adequate inputs on a variety of issues in harnessing renewable 

Energy. 

 Ability to recognize current and possible future role of renewable energy sources. 

 
TEXT BOOKS 

1. Arora and Domkundwar, “A Course in Power Plant Engineering”, Dhanpat Rai. 

2. Nag, P.K., “Power Plant Engineering”, 2nd Edition, Tata McGraw Hill, 2003. 

REFERENCES 

1. Bernhardt, G.A., Skrotzki and William A. Vopat, “Power Station Engineering and 

Economy”, 20th Reprint, Tata McGraw Hill, 2002. 

2. Rai, G.D., “An Introduction to Power Plant Technology”, Khanna Publishers. 

3. El-Wakil, M.M., “Power Plant Technology”, Tata McGraw Hill, 198 
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ELECTIVE-I 

 

22153E44AP- ELECTROMAGNETIC THEORY 
3 1 0 4 

Semester-IV 
 

AIM 

To expose the students to the fundamentals of electromagnetic fields and their 

applications in Electrical Engineering. 

OBJECTIVES: 

 To introduce the basic mathematical concepts related to electromagnetic vector 

fields 

 To impart knowledge on the concepts of electrostatics, electrical potential, energy 

density and their applications. 

 To impart knowledge on the concepts of magneto statics, magnetic flux density, 

scalar and vector potential and its applications. 

 To impart knowledge on the concepts of Faraday‟s law, induced Emf and 

Maxwell‟s equations 

 To impart knowledge on the concepts of Concepts of electromagnetic waves and 

Pointing vector. 

UNIT I: ELECTROSTATICS – I 12 

Sources and effects of electromagnetic fields – Coordinate Systems – Vector fields – 

Gradient, Divergence, Curl – theorems and applications - Coulomb‟s Law – Electric field 

intensity – Field due to discrete and continuous charges – Gauss‟s law and applications 

UNIT II: ELECTROSTATICS – II 12 

Electric potential – Electric field and equipotential plots, Uniform and Non-Uniform 

field, Utilization factor – Electric field in free space, conductors, dielectrics - Dielectric 

polarization – Dielectric strength - Electric field in multiple dielectrics – Boundary 

conditions, Poisson‟s and Laplace‟s equations, Capacitance, Energy density, 

Applications. 

UNIT III: MAGNETOSTATICS 12 

Lorentz force, magnetic field intensity (H) – Biot–Savart‟s Law - Ampere‟s Circuit Law 

– H due to straight conductors, circular loop, infinite sheet of current, Magnetic flux 

density (B) – B in free space, conductor, magnetic materials – Magnetization, Magnetic 

field in multiple media – Boundary conditions, scalar and vector potential, Poisson‟s 

Equation, Magnetic force, Torque, Inductance, Energy density, Applications 

UNIT IV: ELECTRODYNAMIC FIELDS 12 

Magnetic Circuits - Faraday‟s law – Transformer and motional EMF – Displacement 

current - Maxwell‟s equations (differential and integral form) – Relation between field 

theory and circuit theory – Applications 

UNIT V: ELECTROMAGNETIC WAVES 12 

Electromagnetic wave generation and equations – Wave parameters; velocity, intrinsic 

impedance, propagation constant – Waves in free space, lossy and lossless dielectrics, 
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conductors- skin depth - Poynting vector – Plane wave reflection and refraction – 

Standing Wave – Applications. 

TOTAL = 45 

COURSE OUTCOMES 

 
 Ability to understand and apply basic science, circuit theory, Electro-magnetic 

field theory control theory and apply them to electrical engineering problems. 

TEXT BOOKS 

1. Mathew N. O. Sadiku, „Principles of Electromagnetics‟, 4 th Edition ,Oxford 

University Press Inc, First India edition, 2009. 

2. Ashutosh Pramanik, „Electromagnetism – Theory and Applications‟, PHI Learning 

Private Limited, New Delhi, Second Edition-2009. 

3. K.A. Gangadhar, P.M. Ramanthan „ Electromagnetic Field Theory (including 

Antennaes and wave propagation‟, 16th Edition, Khanna Publications, 2007.. 

REFERENCE BOOKS 

1. Joseph. A.Edminister, „Schaum‟s Outline of Electromagnetics, Third Edition Schaum‟s 

Outline Series), Tata McGraw Hill, 2010. 

2. William H. Hayt and John A. Buck, „Engineering Electromagnetics‟, Tata McGraw 

Hill 8
th

 Revised edition, 2011. 

3. Kraus and Fleish, „Electromagnetics with Applications‟, McGraw Hill International 

Editions, Fifth Edition, 2010. 

4. Bhag Singh Guru and Hüseyin R. Hiziroglu “Electromagnetic field theory 

Fundamentals”, Cambridge University Press; Second Revised Edition, 2009 

 

‡†‡‡†‡‡†‡ 
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ELECTIVE-I 

 

22153E44BP- FUZZY LOGIC AND ITS APPLICATIONS 
3 1 0 4 

Semester-IV 

UNIT I -FUZZY LOGIC 7 

Fuzzy sets – Fuzzy operation – Fuzzy arithmetic – Fuzzy relational equations – Fuzzy 

measure – Fuzzy functions – approximate reasoning – Fuzzy proposition – Fuzzy 

quantifiers-if-then rules. 

UNIT II- FUZZY LOGIC IN CONTROL 8 

Structure of Fuzzy logic controller – Fuzzification models – database – rule base – 

inference engine – defuzzification modules – Non-Linear fuzzy control – PID like FLC – 

Sliding mode FLC – Sugeno FLC – adaptive fuzzy control applications – case studies. 

UNIT III- NEURAL NETWORKS IN CONTROL 8 

Neural Network for Non-Linear systems – schemes of Neuro control-system 

identification forward model and inverse model – indirect learning neural network 

control applications – Case studies. 

UNIT IV- MODELING AND CONTROL OF FACTS DEVICES NEURAL AND 

FUZZY TECHNIQUE 10 

FACTS-concept and general system considerations, types of FACTS devices – special 

purpose FACTS devices, generalized and multifunctional FACTS devices – General 

comments on transient stability programs.Neuro – Fuzzy based FACTS controller for 

improvement of Transient stability systems – GA for Adaptive fuzzy system – case study. 

 

UNIT V- STABILITY STUDIES UNDER MULTIPLE FACTS ENVIRONMENT 

12 

Introduction to small signal analysis – simulation and modeling of FACTS controllers for 

small signal analysis. Comparison between dynamic and transient stability results. 

Introduction to EMTP – (Electromagnetic Transient programme / Package), Modeling of 

FACTS controllers for power system studies using EMTP. 

TOTAL=45 

COURSE OUTCOMES 

 Ability to design combinational and sequential Circuits. 

 Ability to simulate using software package. 

 Ability to study various number systems and simplify the logical expressions 

using Boolean functions 

 Ability to design various synchronous and asynchronous circuits. 

 Ability to introduce asynchronous sequential circuits and PLDs 
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 Ability to introduce digital simulation for development of application oriented 

logic circuits. 

 
 

REFERENCES: 

1. KOSKO. B. “Neural Networks and Fuzzy systems”, Prentice-Hall of India Pvt.Ltd., 

1994. 

2. Driankov, Hellendroon, “Introduction to Fuzzy control” Narosa Publisher. 

3. Ronald R.Yager and Dimitar P.Filev “Essential of fuzzy modeling and control “ John 

Wiley & Sons, Inc. 

4. Enrique Acha, Claudio R.Fuerte-Esqivel, Hugo Ambriz-Perez, Cesar Angeles- 

Camacho” FACTS – Modeling and simulation in Power Networks” John Wiley & Sons. 

5. Kundur P., “Power system stability and control”, McGraw Hill, 1994. 
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ELECTIVE-I 

 

22153E44CP - BIOMEDICAL INSTRUMENTATION 

4 0 0 4 

Semester-IV 
 

AIM 

The course is designed to make the student acquire an adequate knowledge of the 

physiological systems of the human body and relate them to the parameters that have 

clinical importance. The fundamental principles of equipment that are actually in use at 

the present day are introduced. 

OBJECTIVES 

i. To provide an acquaintance of the physiology of the heart, lung, blood circulation and 

circulation respiration.  Methods of different transducers used. 

ii. To introduce the student to the various sensing and measurement devices of electrical 

origin. 

iii. To provide the latest ideas on devices of non-electrical devices. 

iv. To bring out the important and modern methods of imaging techniques. 

v. To provide latest knowledge of medical assistance / techniques and therapeutic 

equipments. 

UNIT I BASIC PHYSIOLOGY 9 

Cells and their structures – Transport of ions through cell membrane – Resting and excited state – 

Tran membrane potential – Action potential – Bio-electric potential – Nervous system – 

Physiology of muscles – Heart and blood circulation – Respiratory system – Urinary system. 

UNIT II BASIC TRANSDUCER PRINCIPLES AND ELECTRODES 9 

Transducer principles - Active transducers - Passive transducers -Transducer for Bio-medical 

application -Electrode theory- Bio-potential electrode - Bio - chemical transducer. 

UNIT III CARDIOVASCULAR SYSTEM 9 

The heart and cardiovascular system – Blood pressure – Characteristics of blood flow – Heart 

sounds - Electro cardiography – Measurements of blood pressure – Measurement of blood flow 

and cardiac O/P Plethysmography – Measurements of heart sounds. 

UNIT IV X-RAY AND RADIOISOTOPE INSTRUMENTATION 9 

X-ray imaging radiography – Fluoroscopy – Image intensifiers – Angiography - Medical use of 

radioisotopes – Beta radiations – Detectors – Radiation therapy. 

UNIT V BIO-TELEMETRY 9 

Introduction to biotelemetry – Physiological parameters adaptable to biotelemetry – the 

components of biotelemetry systems – Implantable units – Applications of telemetry in patient 

care – Application of computer in Bio-medical instrumentation, Anatomy of Nervous system – 

Measurement from the nervous system – EEG – EMG. 

Total = 45 

COURSE OUTCOMES 

o Ability to understand fundamentals of Bio medical instrumentation. 
o To acquire knowledge on Bio-Medical and Non-Electrical parameter 

measurements. 
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o To know the various medical imaging equipment. 

 

REFERENCE BOOKS: 
1. Lesis Cromwell Fred, J.Werbell and Erich A.Pfraffer, Biomedical instrumentation and 

Measurements – Prentice Hall of India, 1990. 

2. M.Arumugam, Bio-medical Instrumentation – Anuradha Agencies Publishers, 1992. 

3. Khandpur, Handbook on Biomedical Instrumentation – Tata McGraw Hill Co Ltd., 

1989. 
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ELECTIVE-I 

Semester-IV 

22153E44DP - MODELING AND SIMULATION OF SOLAR ENERGY 

SYSTEMS 

4 0 0 4 

UNIT I: SOLAR RADIATION AND COLLECTORS 9 

Solar angles - day length, angle of incidence on tilted surface - Sunpath diagrams - 

shadow determination - extraterrestrial characteristics - measurement and estimation on 

horizontal and tilted surfaces - flat plate collector thermal analysis - heat capacity effect - 

testing methods-evacuated tubular collectors - concentrator collectors – classification - 

design and performance parameters - tracking systems - compound parabolic 

concentrators - parabolic trough concentrators - concentrators with point focus - 

Heliostats – performance of the collectors. 

UNIT I: APPLICATIONS OF SOLAR THERMAL TECHNOLOGY 9 

Principle of working, types - design and operation of - solar heating and cooling systems 
- solar water heaters – thermal storage systems – solar still – solar cooker – domestic, 

community – solar pond – solar drying. 

UNIT III: SOLAR PV FUNDAMENTALS 9 

Semiconductor – properties - energy levels - basic equations of semiconductor devices 

physics. Solar cells - p-n junction: homo and hetro junctions - metal-semiconductor 

interface - dark and illumination characteristics - figure of merits of solar cell – efficiency 

limits - variation of efficiency with band-gap and temperature - efficiency measurements 

- high efficiency cells - preparation of metallurgical, electronic and solar grade Silicon - 

production of single crystal Silicon: Czokralski (CZ) and Float Zone (FZ) method - 

Design of a complete silicon – GaAs- InP solar cell - high efficiency III-V, II-VI multi 

junction solar cell; a-Si-H based solar cells-quantum well solar cell -thermophotovoltaics. 

 

UNIT IV: SOLAR PHOTOVOLTAIC SYSTEM DESIGN AND APPLICATIONS 

9 

Solar cell array system analysis and performance prediction- Shadow analysis: reliability 
- solar cell array design concepts - PV system design - design process and optimization - 

detailed array design - storage autonomy - voltage regulation - maximum tracking – use 

of computers in array design - quick sizing method - array protection and trouble 

shooting - centralized and decentralized SPV systems - stand alone - hybrid and grid 

connected system - System installation - operation and maintenances - field experience - 

PV market analysis and economics of SPV systems. 

 

UNIT V: SOLAR PASSIVE ARCHITECTURE 9 

Thermal comfort - heat transmission in buildings- bioclimatic classification – passive 

heating concepts: direct heat gain - indirect heat gain - isolated gain and sunspaces - 

passive cooling concepts: evaporative cooling - radiative cooling - application of wind, 

water and earth for cooling; shading - paints and cavity walls for cooling - roof radiation 

traps - earth air-tunnel. – energy efficient landscape design - thermal comfort – concept 
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of solar temperature and its significance - calculation of instantaneous heat gain through 

building envelope. 

 

TOTAL: 45 

 

COURSE OUTCOMES 

 Basic knowledge in Power system planning, operation and modeling of large scale 

power systems. 

 Ability to understand the various faults occurring in power system and to solve load 

flow problems using numerical methods. 

 Ability to analyze the power system transients and faults and select the rating for 

protective devices. 

 

TEXT BOOKS: 

1. Sukhatme S P, Solar Energy, Tata McGraw Hill, 1984. 
2. Kreider, J.F. and Frank Kreith, Solar Energy Handbook, McGraw Hill, 1981. 

3. Goswami, D.Y., Kreider, J. F. and & Francis., Principles of Solar Engineering, 2000. 

 

REFERENCES: 

1. Garg H P., Prakash J., Solar Energy: Fundamentals & Applications, Tata BMcGraw 

Hill, 2000. 

2. Duffie, J. A. and Beckman, W. A., Solar Engineering of Thermal Processes, John 

Wiley, 1991. 

3. Alan L Fahrenbruch and Richard H Bube, Fundamentals of Solar Cells: PV Solar 

Energy Conversion, Academic Press, 1983. 

4. Larry D Partain, Solar Cells and their Applications, John Wiley and Sons, Inc, 1995. 

5. Roger Messenger and Jerry Vnetre, Photovoltaic Systems Engineering, CRC Press, 

2004. 

6. Sodha, M.S, Bansal, N.K., Bansal, P.K., Kumar, A. and Malik, M.A.S. Solar Passive 

Building, Science and Design, Pergamon Press, 1986. 

7. Krieder, J and Rabi, A., Heating and Cooling of Buildings: Design for Efficiency, 

McGraw-Hill, 1994. 
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22153E44EP NON-CONVENTIONAL ENERGY SYSTEMS AND 

APPLICATIONS 2 0 2 4 

 

AIM 
To learn about the Renewable energy system and conversion technologies related 

to various aspects of non-conventional systems. 

 

OBJECTIVES 
 to identify suitable utility for the solar and wind energy systems, 

 to conduct a site survey for installation of a windmill during Sixth 

Expedition , 

 to study the structural and foundation aspects for installing a windmill at 

Maitree station in Schirmacher hills 

 

UNIT-I 9 

Introduction to renewable energy various aspects of energy conversion-Principle of 

renewable energy systems environment and social implications. 
Indian energy scenario in various sectors– Present conventional and renewable 

energy status- Global energy status-Per capita energy consumption-Future energy plans. 

 

 

UNIT-II 9 

Solar energy: Solar radiation components- measurements-estimation-solar collectors- 

solar water heaters- Calculation-Types-analysis-economics-Applications Solar thermal 

power generation Solar Photovoltaics- energy conversion principle-classifications- 

equivalent circuit-characteristics-Cell efficiency- Limitations-PV modules-MPPT 

algorithms 

 

UNIT-III 9 

Wind energy: Basics of wind-wind turbines-power and energy from wind turbine- 

characteristics- types of electric generators for wind power generation. Dynamics 

matching- performance of wind generators - applications- economics of wind power 

 

UNIT-IV 9 

Storage Devices: Super capacitor-SMES- Battery storage-flywheel storage- compressed 

air storage- Fuel cells–types and applications; MHD generators – backup -System design- 

industrial and domestic applications. 

 

UNIT-V 9 

Bioenergy: Bio fuels-classification-biomass conversion technologies-applications; Ocean 

Energy: Tidal energy-wave energy-ocean thermal energy conversion systems- 

applications; - mini, micro and pico hydel power 

 

Total : 45 

TEXT/REFERENCE BOOKS: 

 

1. Godfrey Boyle, “Renewable Energy: Power for a sustainable future”, Oxford 

University press, Second edition. 
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2. Rai G D, “Solar Energy Utilization”, Khanna Publishers, 1997. 

3. B H Khan, “Non-Conventional Energy Resources”, The McGraw-Hill Companies, 

Second Edition. 

4. Sukhatme, S.P, “Solar Energy -Principles of Thermal Collection and Storage”, Tata 

5. McGraw-Hill, 2 ed., 1997. 

6. Sammes, Nige, “Fuel Cell Technologies-State and Perspectives”, Springer publication, 

2005 

7. Kreith, F., and Kreider, J.F., “Principles of Solar Engineering”, Mc-Graw-Hill Book 

Co, 1978. 

8. S.L.Soo , “Direct Energy Conversion” , Prentice Hall Publication, 1968 

9. James Larminie, Andrew Dicks, “Fuel Cell Systems”, Wiley & Sons Ltd, 2ed, 2003. 

Referance from Reputed University 

Percentage of syllabus revised 10% 

Syllabus Focus on Environment
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  ELECTIVE-II     

SEMESTER-V 

 
22153E54AP ENVIRONMENTAL SCIENCE AND ENGINEERING 4 0 0 4 

UNIT I- INTRODUCTION TO ENVIRONMENTAL STUDIES AND NATURAL RESOURCES 

10 

Definition, scope and importance – need for public awareness – forest resources: use and over- 

exploitation, deforestation,. Timber extraction, mining, dams-benefits and problems – mineral 

resources: use and effects on forests and tribal people – water resources: use and over-utilization 

of surface and exploitation, environmental effects of extracting and using mineral resources, case 

studies – food resources: world food problems, changes caused by agriculture and overgrazing, 

effects of modern agriculture, fertilizer-pesticide problems, water logging, salinity, case studies – 

energy resources: growing energy needs, renewable and non renewable energy sources, use of 

alternate energy sources. Case studies – land resources: land as a resource, land degradation, man 

induced landslides, soil erosion and desertification – role of an individual in conservation of 

natural resources. 

UNIT II-ECOSYSTEMS AND BIODIVERSITY 14 

Concept of an ecosystem – structure and function of an ecosystem – producers, consumers and 

decomposers – energy flow in the ecosystem – ecological succession – food chains, food webs 

and ecological pyramids – introduction, types, characteristic features, structure and function of 

the (a) forest ecosystem (b) grassland ecosystem (c) desert ecosystem. Introduction to 

biodiversity – definition: genetic, species and ecosystem diversity – biogeographical 

classification of India – value of biodiversity: consumptive use, productive use, social, ethical, 

aesthetic and option values – biodiversity at global, national and local levels – India as a mega- 

diversity nation – hot-spots of biodiversity –endangered and endemic species of India – 

conservation of biodiversity: in-situ and ex-situ conservation of biodiversity. 

UNIT III -ENVIRONMENTAL POLLUTION 8 

Definition – causes, effects and control measures of: (a) air pollution (b) water pollution (c) soil 

pollution (d) marine pollution (e) noise pollution (f) thermal pollution (g) nuclear hazards –– role 

of an individual in prevention of pollution – pollution case studies – disaster management: floods, 

earthquake, cyclone and landslides. 

UNIT IV-SOCIAL ISSUES AND THE ENVIRONMENT 7 

From unsustainable to sustainable development – urban problems related to energy – water 

conservation, rain water harvesting, watershed management 

environmental ethics: issues and possible solutions – climate change, global warming, acid rain, 

ozone layer depletion, nuclear accidents. environment production act – air (prevention and control 
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of pollution) act – water (prevention and control of pollution) act – wildlife protection act – forest 

conservation act – issues involved in enforcement of environmental legislation – public 

awareness 

UNIT V-HUMAN POPULATION AND THE ENVIRONMENT 6 

Population growth, variation among nations – population explosion – family welfare programme 

– environment and human health – human rights – value education – hiv / aids – women and child 

welfare – role of information technology in environment and human health – case studies. 

TOTAL : 45 

COURSE OUTCOMES 

o Play a important role in transferring a healthy environment for future generations 

o Analyze the impact of engineering solutions in a global and societal context 
o Discuss contemporary issues that results in environmental degradation and would 

attempt to provide solutions to overcome those problems 

 
TEXT BOOKS 

1. Gilbert M .Masters, “Introduction to Environmental Engineering and Science”, Pearson 

Education Pvt., Ltd., Second Edition, ISBN 81-297-0277-0, 2004. 

2. Miller T.G. Jr., “Environmental Science”, Wadsworth Publishing Co. 

REFERENCES 

1.  Bharucha Erach, “The Biodiversity of India”, Mapin Publishing Pvt. Ltd., 

Ahmedabad India. 

2.  Trivedi R.K., “Handbook of Environmental Laws, Rules, Guidelines, Compliances 

and Standards”, Vol. I and II, Enviro Media. 

3.  Cunningham, W.P.Cooper, T.H.Gorhani, “Environmental Encyclopedia”, Jaico 

Publ., House, Mumbai, 2001. 

4.  Wager K.D. “Environmental Management”, W.B. Saunders Co., Philadelphia, USA, 

1998. 

5. Townsend C., Harper J and Michael Begon, “Essentials of Ecology, Blackwell Science. 

6. Trivedi R.K. and P.K. Goel, Introduction to Air Pollution, Techno-Science Publications. 
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ELECTIVE-II 

Semester-v 

22153E54BP -ARTIFICIAL NEURAL NETWORKS 4 0 0 4 

UNIT I : INTRODUCTION TO ARTIFICIAL NEURAL NETWORKS 12 

Biological neural networks - Pattern analysis tasks: Classification, Regression, Clustering 

- Computational models of neurons - Structures of neural networks - Learning principles 

UNIT II: LINEAR MODELS FOR REGRESSION AND CLASSIFICATION 12 

Polynomial curve fitting - Bayesian curve fitting - Linear basis function models - Bias- 

variance decomposition - Bayesian linear regression - Least squares for classification - 

Logistic regression for classification- Bayesian logistic regression for classification 

UNIT III: FEEDFORWARD NEURAL NETWORKS 12 

Pattern classification using preceptor - Multilayer feed forward neural networks 

(MLFFNNs) - Pattern classification and regression using MLFFNNs - Error back 

propagation learning - Fast learning methods: Conjugate gradient method – Auto 

associative neural networks - Bayesian neural networks 

UNIT III: RADIAL BASIS FUNCTION NETWORKS 12 

Regularization theory - RBF networks for function approximation - RBF networks for 

pattern classification 

UNIT IV: KERNEL METHODS FOR PATTERN ANALYSIS 12 

Statistical learning theory- Support vector machines for pattern classification- Support 

vector regression for function approximation- Relevance vector machines for 

classification and regression 

UNIT V: SELF-ORGANIZING MAPS 12 

Pattern clustering- Topological mapping- Kohonen‟s self-organizing map 

FEEDBACK NEURAL NETWORKS 

Pattern storage and retrieval- Hopfield model- Boltzmann machine- Recurrent neural 

networks 

TOTAL=60 

COURSE OUTCOMES 

o Analysis of transients using various parametric & non parametric methods. 

o Analysis of various control schemes usend for controlling applications 
o study about the adaptive control systems for various applications & study of 

issues in it. 
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Text Books: 

1. B.Yegnanarayana, Artificial Neural Networks, Prentice Hall of India, 1999 
2. Satish Kumar, Neural Networks – A Classroom Approach, Tata McGraw-Hill, 

2003 

3. S.Haykin, Neural Networks – A Comprehensive Foundation, Prentice Hall, 1998 

4. C.M.Bishop, Pattern Recognition and Machine Learning, Springer, 2006 
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OBJECTIVES: 

22153E54CP-VLSI DESIGN 3 1 0 4 

ELECTIVE-II 

Semester-v 

 In this course, the MOS circuit realization of the various building blocks that 

is common to any 

 microprocessor or digital VLSI circuit is studied. 

 Architectural choices and performance tradeoffs involved in designing and 

realizing the circuits in 

 CMOS technology are discussed. 

 The main focus in this course is on the transistor circuit level design and 

realization for digital 

 

UNIT I MOS TRANSISTOR PRINCIPLE 9 

NMOS and PMOS transistors, Process parameters for MOS and CMOS, Electrical 

properties of CMOS circuits and device modeling, Scaling principles and fundamental 

limits, CMOS inverter scaling, propagation delays, Stick diagram, Layout diagrams 

 

UNIT II COMBINATIONAL LOGIC CIRCUITS 9 

Examples of Combinational Logic Design, Elmore‟s constant, Pass transistor Logic, 

Transmission gates, static and dynamic CMOS design, Power dissipation – Low power 

design principles 

 

UNIT III SEQUENTIAL LOGIC CIRCUITS 9 

Static and Dynamic Latches and Registers, Timing issues, pipelines, clock strategies, 

Memory architecture and memory control circuits, Low power memory circuits, 

Synchronous and Asynchronous design 

 

UNIT IV DESIGNING ARITHMETIC BUILDING BLOCKS 9 

Data path circuits, Architectures for ripple carry adders, carry look ahead adders, High 

speed adders, accumulators, Multipliers, dividers, Barrel shifters, speed and area tradeoff 

 

UNIT V IMPLEMENTATION STRATEGIES 9 

Full custom and Semi custom design, Standard cell design and cell libraries, FPGA 

building block architectures, FPGA interconnect routing procedures. 

TOTAL 45 

COURSE OUTCOMES 

Upon completion of the course, students should 

 Explain the basic CMOS circuits and the CMOS process technology. 

 Discuss the techniques of chip design using programmable devices. 

 Model the digital system using Hardware Description Language. 

 

TEXTBOOKS: 

1. Jan Rabaey, Anantha Chandrakasan, B.Nikolic, “Digital Integrated Circuits: A 

Design Perspective”, Second Edition, Prentice Hall of India, 2003. 

2. M.J. Smith, “Application Specific Integrated Circuits”, Addisson Wesley, 1997 
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REFERENCES: 

1. N.Weste, K.Eshraghian, “Principles of CMOS VLSI Design”, Second Edition, 

Addision Wesley 1993 

2. R.Jacob Baker, Harry W.LI., David E.Boyee, “CMOS Circuit Design, Layout and 

Simulation”, Prentice Hall of India 2005 

3. A.Pucknell, Kamran Eshraghian, “BASIC VLSI Design”, Third Edition, Prentice Hall 

of India, 2007. 
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22153E54DP- ROBOTICS 

ELECTIVE-II 

Semester-v 

 

3 1 0 4 
 

UNIT I: INTRODUCTION 9 

Robot ,its evaluation; definition and aes of robotics, present application status. 

UNIT II: ROBOT ANATOMY 9 

configuration, robot motions, work volume. Robot drives, actuators and control; 

Functions and types of drives and actuators; concept of basic control systems, open loop, 

close loop, different type of controllers, ON-OFF, proportional, integral, PI, PD, PID. 

UNIT III: ROBOT END EFFECTORS: 9 

Types of end effecters, mechanical gripper, tools and end effectors. Robot sensors: 

Transducers and sensors; analog and digital transducers; types of sensors, tachfile 

sensors, proximity and rough sensors ; miscellaneous sensors; vision systems; use of 

sensors in robotics. 

UIT IV: ROBOT KINEMATICS 9 

Position representations; forward and reverse kinematics of three and four degrees of 

freedom; robot arm; homogeneous transformations and robot kinematics; kinematics 

equations using homogeneous transformation . 

UNIT V: INDUSTRIAL APPLICATION 9 

Capabilities of robots; robot applications; materials handling; pick and place operation; 

palletiging and depalletiging; machine loading and unloading; machine casting; 

welding;painting,assembly; inspection; maintenance. 

 

COURSE OUTCOMES 

 Ability to understand and develop MFC windows applications with 

inputs and drawing features and implement menus using VC++ 

 Ability to understand document/view architecture and develop classic 

controls using VC++ 

 Ability to understand and design event driven programming and activeX 

controls and manage database using visual basic 

BOOKS RECOMMENDED: 

1.Schilling-Fundamental of robotics; PH 

2.Yoshikawa- Fundamental of robotics; PH 

3. S.R.Deb-Robotics Technology and Flexible Automation 

4. Introduction to Robotics, John J Craig; Pearson Education 
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22153E54EP LT & HT DISTRIBUTION SYSTEMS 2 0 2 4 

 
AIM 

To become familiar with the function of different components used in Transmission and 

Distribution levels of power systems and modeling of these components. 

 
OBJECTIVES 

 To develop expression for computation of fundamental parameters of Power 

system analysis.

 To categorize the lines into different classes and develop equivalent circuits for 

these classes.

 To analyze the voltage distribution in Architectures and user interface.

UNIT-I 9 

Power system-general concepts-distribution of power, load and energy forecasting- 

factors in power system loading, Power system analysis-load flow-fault studies-voltage 

control. 

UNIT-II 9 

Optimization of distribution system network cost modeling-economic loading of 

distribution transformers. Distribution system reliability-reliability assessment techniques 

UNIT-III 9 

Consumer services-maximum demand, diversity and load factor-consumer load control 

for power shortages, Tariffs-costing and pricing –economically efficient tariff structure. 

Overhead and underground lines-optimum design considerations, Power capacitors-size 

of capacitor for power factor improvement- HT and LT capacitor installation 

requirements. 

UNIT-IV 9 

Distribution System Design- Electrical Design Aspects of Industrial, Commercials 

Buildings- Design, estimation and costing of outdoor and indoor Substations, Electrical 

Safety and Earthing Practices at various voltage levels- Lightning protection.-Regulations 

and standards. 

UNIT-V 9 

Distribution Automation System : Necessity, System Control Hierarchy- Basic 

Architecture and implementation Strategies for SCADA and DAC systems -Basic 

Distribution Management System Functions. Communication Systems for Control and 

Automation- Wireless and wired Communications- SCADA and DAC communication 

Protocols, Architectures and user interface 

Total: 45 
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Text/References: 

 

1. Turan Gonen, “Electric Power Distribution system Engineering” Mc Graw-hill 

,Inc,1987 

2. A.S. Pabla, “ Electric Power Distribution systems” Tata Mc Graw-hill Publishing 

company 

limited, 4th edition, 1997. 

3. Alexander Eigeles Emanuel, “Power Definitions and the Physical Mechanism of 

Power Flow”, John Wiley & Sons, October 2009. 

4. “Handbook of International Electrical Safety Practices”, John Wiley & Sons, PERI 

June 2009. 

5. Ali A. Chowdhury, Don O. Koval, “Power distribution system reliability-Practical 

methods and applications” John Wiley & sons Inc., IEEE Press 2009 

6. Richard E.Brown, “Electric power distribution reliability” Taylor & Francis 

Group,LLC,2009. 

7. James Northcote-Green, Robert Wilson, “Control and automation of electrical power 

distribution system”, Taylor & Francis Group, LLC,2007. 

8. S.Sivanagaraju, V.Sankar, Dhanpat Rai & Co, “Electrical Power Distribution and 

Automation”,2006. 

9. Pansini,Anthony J, “Guide to electrical power distribution system”,Fairmont press, 

inc., 6th edition,2006. 

10. Stuart A. Boyer, “SCADA-Supervisory Control and Data Acquisition” Instrument 

Society of America Publication,2004 

11. Leveque, Francois , “Transport Pricing of Electricity Networks” Springer 2003 

13. Lakervi & E J Holmes, “Electricity distribution network design”, Peter Peregrimus 

Ltd. 2nd Edition,2003 

13. William H. Kersting, “Distribution system modeling and analysis” CRC press LLC, 

2002. 

14. Michael Wiebe, “A Guide to Utility Automation: Amr, Scada, and It Systems for 

Electric Power” PennWell,1999. 

15. IEEE Press: IEEE Recommended practice for Electric Power Distribution for 

Industrial Plants, publish 
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ELECTIVE III 

Semester VI 

22153E64AP- PRINCIPLES OF MANAGEMENT 4 0 0 4 

OBJECTIVE 

i. To understand the Total Quality Management concept and principles and the various 

tools available to achieve Total Quality Management. 

ii. To understand the statistical approach for quality control. 

iii. To create an awareness about the ISO and QS certification process and its need for the 

industries 

UNIT I HISTORICAL DEVELOPMENT 12 

Definition of Management – Science or Art – Management and Administration – 

Development of Management Thought – Contribution of Taylor and Fayol – Functions of 

Management – Types of Business Organisation. 

UNIT II PLANNING 12 

Nature & Purpose – Steps involved in Planning – Objectives – Setting Objectives – 

Process of Managing by Objectives – Strategies, Policies & Planning Premises- 

Forecasting – Decision-making. 

UNIT III ORGANISING 12 

Nature and Purpose – Formal and informal organization – Organization Chart – Structure 

and Process – Departmentation by difference strategies – Line and Staff authority – 

Benefits and Limitations – De-Centralization and Delegation of Authority – Staffing – 

Selection Process - Techniques – HRD – Managerial Effectiveness. 

UNIT IV DIRECTING 12 

Scope – Human Factors – Creativity and Innovation – Harmonizing Objectives – 

Leadership – Types of Leadership Motivation – Hierarchy of needs – Motivation 

theories – Motivational Techniques –Job Enrichment – Communication – Process of 

Communication – Barriers and Breakdown –Effective Communication – Electronic 

media in Communication. 

UNIT V CONTROLLING 12 

System and process of Controlling – Requirements for effective control – The Budget as 

Control Technique – Information Technology in Controlling – Use of computers in 

handling the information – Productivity – Problems and Management – Control of 

Overall Performance – Direct and Preventive Control – Reporting – The Global 

Environment – Globalization and Liberalization – International Management and Global 

theory of Management. 

TOTAL = 60 

COURSE OUTCOMES 
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o Basic Knowledge on management, business, organization culture, 
environment and planning process. 

o Ability to organize business activities, motivational techniques and 
effective communication. 

o Ability to understand the management control and budgetary techniques. 
 

TEXT BOOKS 

1. Harold Kooritz & Heinz Weihrich “Essentials of Management”, Tata Mcgraw 

Hill,1998. 

2. Joseph L Massie “Essentials of Management”, Prentice Hall of India, (Pearson) 

Fourth Edition, 2003. 
 

REFERENCE BOOKS 

1. Tripathy PC And Reddy PN, “ Principles of Management”, Tata Mcgraw Hill,1999. 

2. Decenzo David, Robbin Stephen A, ”Personnel and Human Reasons Management”, 

Prentice Hall of India, 1996. 

3. JAF Stomer, Freeman R. E and Daniel R Gilbert Management, Pearson Education, 

Sixth Edition, 2004. 

4. Fraidoon Mazda, “ Engineering Management”, Addison Wesley,-2000. 
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ELECTIVES-III 

SEMESTER VI 

22153E64BP- MICRO ELECTRO MECHANICAL SYSTEMS 4 0 0 4 
AIM : 

 To provide knowledge of semiconductors and solid mechanics to fabricate MEMS 

devices. 

 To educate on the rudiments of Micro fabrication techniques. 

 To introduce various sensors and actuators 

 To introduce different materials used for MEMS 

 To educate on the applications of MEMS to disciplines beyond Electrical and 

Mechanical engineering. 

UNIT I INTRODUCTION 9 

Intrinsic Characteristics of MEMS – Energy Domains and Transducers- Sensors and 

Actuators – Introduction to Micro fabrication - Silicon based MEMS processes – New 

Materials – Review of Electrical and Mechanical concepts in MEMS – Semiconductor 

devices – Stress and strain analysis – 

Flexural beam bending- Torsional deflection. 

UNIT II SENSORS AND ACTUATORS-I 9 

Electrostatic sensors – Parallel plate capacitors – Applications – Interdigitated Finger 

capacitor – Comb drive devices – Micro Grippers – Micro Motors - Thermal Sensing and 

Actuation – Thermal expansion – Thermal couples – Thermal resistors – Thermal 

Bimorph - Applications – Magnetic Actuators – Micromagnetic components – Case 

studies of MEMS in magnetic actuators- Actuation using Shape Memory Alloys. 

UNIT III SENSORS AND ACTUATORS-I 9 

Piezoresistive sensors – Piezoresistive sensor materials - Stress analysis of mechanical 

elements –Applications to Inertia, Pressure, Tactile and Flow sensors – Piezoelectric 

sensors and actuators – 

piezoelectric effects – piezoelectric materials – Applications to Inertia , Acoustic, Tactile 

and Flow sensors. 

UNIT IV MICROMACHINING 9 

Silicon Anisotropic Etching – Anisotrophic Wet Etching – Dry Etching of Silicon – 

Plasma Etching –Deep Reaction Ion Etching (DRIE) – Isotropic Wet Etching – Gas 

Phase Etchants – Case studies - Basic surface micro machining processes – Structural and 

Sacrificial Materials – Acceleration of sacrificial Etch – Striction and Antistriction 

methods – LIGA Process - Assembly of 3D MEMS – Foundry process.. 

UNIT V POLYMER AND OPTICAL MEMS 9 

Polymers in MEMS– Polimide - SU-8 - Liquid Crystal Polymer (LCP) – PDMS – 

PMMA – Parylene – Fluorocarbon - Application to Acceleration, Pressure, Flow and 

Tactile sensors- Optical MEMS – Lenses and Mirrors – Actuators for Active Optical 

MEMS. 

Total = 45 

COURSE OUTCOMES 

 Ability to understand the operation of micro devices, micro systems and their 

applications. 

 Ability to design the micro devices, micro systems using the MEMS fabrication 

process. 
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TEXT BOOKS 

1. Chang Liu, „Foundations of MEMS‟, Pearson Education Inc., 2012. 

2. Stephen D Senturia, „Microsystem Design‟, Springer Publication, 2000. 

3. Tai Ran Hsu, “MEMS & Micro systems Design and Manufacture” Tata McGraw Hill, 

New Delhi, 2002. 

REFERENCE BOOKS 

1. Nadim Maluf,“An Introduction to Micro Electro Mechanical System Design”, Artech 

House, 2000. 

2. Mohamed Gad-el-Hak, editor, “The MEMS Handbook”, CRC press Baco Raton, 2001. 

3. Julian w. Gardner, Vijay K. Varadan, Osama O. Awadelkarim, Micro Sensors MEMS 

and Smart Devices, John Wiley & Son LTD, 2002. 

4. James J.Allen, Micro Electro Mechanical System Design, CRC Press Publisher, 2005. 

5. Thomas M.Adams and Richard A.Layton, “Introduction MEMS, Fabrication and 

Application,” Springer, 2010. 

‡†‡‡†‡‡†‡ 
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ELECTIVES-III 

SEMESTER-VI 

22153E64CP INTEGRATED OPTO-ELECTRONIC DEVICES 

3 1 0 4 

 

AIM 

To learn different types of optical emission, detection, modulation and opto electronic 

integrated circuits and their applications. 

 

OBJECTIVE 

• To know the basics of solid state physics and understand the nature and characteristics 

of light. 

• To understand different methods of luminescence, display devices and laser types and 

their applications. 

• To understand different light modulation techniques and the concepts and applications 

of optical switching. 

UNIT I: ELEMENTS OF LIGHT AND SOLID STATE PHYSICS 9 

Wave nature of light, Polarization, Interference, Diffraction, Light Source, review of 

Quantum Mechanical concept, Review of Solid State Physics, Review of 

Semiconductor       Physics       and       Semiconductor Junction       Device. 

UNIT II: DISPLAY DEVICES AND LASERS 9 

Introduction, Photo Luminescence, Cathode Luminescence, Electro Luminescence, 

Injection Luminescence, Injection Luminescence, LED, Plasma Display, Liquid Crystal 

Displays, Numeric Displays, Laser Emission, Absorption, Radiation, Population 

Inversion, Optical Feedback, Threshold condition, Laser Modes, Classes of Lasers, Mode 

Locking,laserapplications. 

UNIT III: OPTICAL DETECTION DEVICES 9 

Photo detector, Thermal detector, Photo Devices, Photo Conductors, Photo diodes, 

Detector Performance. 

UNIT IV OPTOELECTRONIC MODULATOR 9 

Introduction, Analog and Digital Modulation, Electro-optic modulators, Magneto Optic 

Devices, Acoustoptic devices, Optical, Switching and Logic Devices. 

UNIT V OPTOELECTRONIC INTEGRATED CIRCUITS 9 

Introduction, hybrid and Monolithic Integration, Application of Opto Electronic 

Integrated circuits, integrated transmitters and Receivers, Guided wave devices. 

 

COURSE OUTCOMES 

o Ability to understand and analyze Instrumentation systems and their applications 
to various industries. 

o Ability to know the basic properties of laser and to apply for industry. 

o Recognize the importance of laser in medicinal and industry applications. 
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TEXTBOOK 

1. J. Wilson and J.Haukes, “Opto Electronics – An Introduction”, Prentice Hall of India 

Pvt. Ltd.,NewDelhi,1995. 

REFERENCES 

1. Bhattacharya “Semiconductor Opto Electronic Devices”, Prentice Hall of India Pvt., 

Ltd., NewDelhi,1995. 

2. Jasprit Singh, “Opto Electronics – As Introduction to materials and devices”, McGraw- 

Hill International Edition, 1998. 
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ELECTIVES-III 

SEMESTER-VI 

 

22153E64DP -COMPUTER AIDED DESIGN OF ELECTRICAL APPARATUS 
 

3 1 0 4 

AIM 

To introduce the basics of Computer Aided Design technology for the design of 

Electrical 

Machines. 

 

OBJECTIVE 

At the end of this course the student will be able to 

 Learn the importance of computer aided design method. 

 Understand the basic electromagnetic field equations and the problem formulation for 

CAD applications. 

 Become familiar with Finite Element Method as applicable for Electrical Engineering. 

 Know the organization of a typical CAD package. 

 Apply Finite Element Method for the design of different Electrical apparatus. 

UNIT I: INTRODUCTION 12 

Conventional design procedures – Limitations – Need for field analysis based design – 

Review of Basic principles of energy conversion – Development of Torque/Force. 

UNIT II: MATHEMATICAL FORMULATION OF FIELD PROBLEMS 12 

Electromagnetic Field Equations – Magnetic Vector/Scalar potential – Electrical vector 
/Scalar potential – Stored energy in Electric and Magnetic fields – Capacitance - 

Inductance- Laplace and Poisson‟s Equations – Energy functional. 

UNIT III: PHILOSOPHY OF FEM 12 

Mathematical models – Differential/Integral equations – Finite Difference method – 

Finite element method – Energy minimization – Variation method- 2D field problems – 

Discretisation – Shape functions – Stiffness matrix – Solution techniques. 

UNIT IV: CAD PACKAGES 12 

Elements of a CAD System –Pre-processing – Modeling – Meshing – Material 

properties- Boundary Conditions – Setting up solution – Post processing. 

UNIT V: DESIGN APPLICATIONS 12 

Voltage Stress in Insulators – Capacitance calculation - Design of Solenoid Actuator – 

Inductance and force calculation – Torque calculation in Switched Reluctance Motor. 

 

COURSE OUTCOMES 

 The students will obtain the knowledge of basic electric and magnetic 

materials and design of rotating electrical Machines and Transformers. 

 The students will be able to overall design the machines and transformers. 
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 The students will gain knowledge about the various types of electrical 

machines and design of both ac & dc Machines and many application. 

 

TEXT BOOKS 

1. S.J Salon, „Finite Element Analysis of Electrical Machines‟, Kluwer Academic 

Publishers, London, 1995. 

2. Nicola Bianchi, „Electrical Machine Analysis using Finite Elements‟, CRC Taylor& 

Francis, 2005. 

REFERENCES 

1. Joao Pedro, A. Bastos and Nelson Sadowski, „Electromagnetic Modeling by Finite 

Element Methods‟, Marcell Dekker Inc., 2003. 

2. P.P.Silvester and Ferrari, „Finite Elements for Electrical Engineers‟, Cambridge 

University Press, 1983. 

3. D.A.Lowther and P.P Silvester, „Computer Aided Design in Magnetics‟, Springer 

Verlag, New York, 1986. 

4. S.R.H.Hoole, „Computer Aided Analysis and Design of Electromagnetic Devices‟, 

Elsevier, New York, 1989. 

5. User Manuals of MAGNET, MAXWELL & ANSYS Softwares. 
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22153E64EP ADVANCED DC-AC POWER CONVERSION 2 0 2 4 
 

AIM 

To study advanced DC-AC power conversion technologies 
 

OBJECTIVE 

To provide conceptual knowledge in modern power electronic converters and its 

applications in electric power utility. 

UNIT-I TWO-LEVEL VOLTAGE SOURCE INVERTER 9 

Introduction - Sinusoidal PWM - Modulation Scheme - Harmonic Content – Over- 

modulation – Third Harmonic Injection PWM - Space Vector Modulation - Switching 

States - Space Vectors - Dwell Time Calculation - Modulation Index - Switching 

Sequence - Spectrum Analysis - Even-Order Harmonic Elimination - Discontinuous 

Space Vector Modulation 

 

UNIT-II CASCADED H-BRIDGE (CHB) MULTILEVEL INVERTERS 9 

Introduction - H-Bridge Inverter - Bipolar Pulse-Width Modulation - Unipolar Pulse- 

Width Modulation –Multilevel Inverter Topologies - CHB Inverter with Equal dc 

Voltage - H-Bridges with Unequal dc Voltages. 

Carrier Based PWM Schemes - Phase-Shifted Multicarrier Modulation - Level-Shifted 

Multicarrier Modulation - Comparison Between Phase- and Level-Shifted PWM 

Schemes - Staircase Modulation. 

 

UNIT-III DIODE-CLAMPED MULTILEVEL INVERTERS 9 

Introduction -Three-Level Inverter - Converter Configuration - Switching State - 

Commutation - Space Vector Modulation - Stationary Space Vectors - Dwell Time 

Calculation - Relationship Between Vref Location and Dwell Times - Switching 

Sequence Design -Inverter Output Waveforms and Harmonic Content - Even-Order 

Harmonic Elimination - Neutral-Point Voltage Control - Causes of Neutral-Point 

Voltage Deviation – Effect of Motoring and Regenerative Operation - Feedback Control 

of Neutral-Point Voltage 

 

UNIT-IV 9 

Other Space Vector Modulation Algorithms - Discontinuous Space Vector Modulation 
- SVM Based on Two-level Algorithm High-Level Diode-Clamped Inverters - Four- 

and Five-Level Diode-Clamped Inverters - Carrier-Based PWM– Other Multilevel 

Voltage Source Inverters – Introduction - NPC/H-Bridge Inverter - Inverter 

Topology - Modulation Scheme - Waveforms and Harmonic Content - Multilevel 

Flying-Capacitor Inverters – Inverter Configuration - Modulation Schemes 

 

UNIT-V PWM CURRENT SOURCE INVERTERS 9 

Introduction - PWM Current Source Inverter - Trapezoidal Modulation - Selective 

Harmonic Elimination -Space Vector Modulation - Switching States - Space Vectors - 

Dwell Time Calculation - Switching Sequence -Harmonic Content - SVM Versus TPWM 

and SHE - Parallel Current Source Inverters - Inverter Topology -Space Vector 

Modulation for Parallel Inverters - Effect of Medium Vectors on dc Currents - dc Current 

Balance Control - Load-Commutated Inverter (LCI) Total: 45 
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TEXT/REFERENCE BOOKS: 

 

1. B. Woo, “High Power Converters and AC Drives”, John Wiley & Sons, 2006 

2. Ned Mohan et.al , “Power Electronics” ,John Wiley and Sons,2006 

3. Rashid, “Power Electronics, Circuits Devices and Applications”, Pearson Education, 

3rd edition, 2004. 

4. G.K.Dubey, Thyristorised Power Controllers, Wiley Eastern Ltd, 1993. 

5. Dewan & Straughen, Power Semiconductor Circuits, John Wiley & Sons, 1975. 

6. Cyril W Lander, Power Electronics, Mc Graw Hill, 3rd edition, 1993. 
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22153E74AP - POWER SYSTEM TRANSIENTS 

 

 
 

AIM 

ELECTIVES-IV 

SEMESTER-VII 

 

 

3 0 0 3 

Semester VII 

To understand generation of switching and lighting transients, their propagation, 

reflection and refraction a on the grid ad their impact on the grid equipment. 

OBJECTIVES 

i. To study the generation of switching transients and their control using circuit – 

theoretical concept. 

ii. To study the mechanism of lighting strokes and the production of lighting surges. 

iii. To study the propagation, reflection and refraction of travelling waves. 

iv. To study the impact of voltage transients caused by faults, circuit breaker action, load 

rejection on integrated power system. 

UNIT I INTRODUCTION AND SURVEY 7 

Various types of power system transients - effects of transients on power systems. 

UNIT II LIGHTNING AND SWITCHING SURGES 19 

Electrification of thunder clouds – lightning current surges, parameters – closing and 

reclosing of lines – load rejection – fault clearing – short line faults – ferro-resonance – 

temporary over voltages – harmonics. 

UNIT III MODELLING OF POWER SYSTEM EQUIPMENT 14 

Surge parameters of power systems equipment, equivalent circuit representation, lumped 

and distributed circuit transients. 

UNIT IV COMPUTATION OF TRANSIENT OVERVOLTAGES 14 

Computation of transients – traveling wave method, Bewley‟s lattice diagram – analysis 

in time and frequency domain, EMTP for transient computation. 

UNIT V INSULATION COORDINATION 12 

Insulation co-ordination – over voltage protective devises principles of recent co- 

ordination and design of EHV lines. Total = 60 

COURSE OUTCOMES 

 
o Ability to understand and analyze power system transients and types of switching 

transients. 

o To get knowledge about lightening transients and high voltage transient behavior 
travelling on line. 

o To get knowledge about transients in integrated power systems. 
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TEXT BOOKS 
1. Allan Greenwood, 'Electrical Transients in Power Systems', Wiley Inter science, New 

York, 2nd edition 1991. 

2. R.D Begamudre, 'Extra High Voltage AC Transmission Engineering', Wiley Eastern 

Limited, 1986. 

 

REFERENCES 

1. Klaus Ragaller, 'Surges in High Voltage Networks', Plenum Press, New York, 1980. 
2. Diesengrof, W., 'Overvoltages on High Voltage Systems', Rensealer Bookstore, Troy, 

New York, 1971. 
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ELECTIVES-IV 

SEMESTER-VII 

 

22153E74BP -EHV AC and DC TRANSMISSION SYSTEMS 

3 0 0 3 

UNIT I TRANSMISSION ENGINEERING 9 

Transmission line trends – Standard transmission voltages – Power handling capacity and 

line losses Cost of transmission lines and equipment – Mechanical consideration – 

Transmission Engineering principles. 

UNIT II LINE PARAMETER 9 

Calculation of line and ground parameters - Resistance, capacitance and Inductance 

calculation – Bundle conductors – modes propagation – Effect of earth. 

UNIT III POWER CONTROL 9 

Power frequency and voltage control – voltage control – Over voltages – Power circle 

diagram – Voltage control using shunt and series compensation – Static VAR 

compensation – Higher Phase order system – FACTs. 

UNIT IV EHV AC Transmission 9 

Design of EHV lines based in steady state limits and transient over voltages – Design of 

extra HV cable transmission – XLPE cables – Gas insulated cable – Corona and RIV. 

UNIT V HVDC TRANSMISSION 9 

HVDC Transmission principles – Comparison of HVAC and HVDC transmission – 

Economics – types of Converters – HVDC links – HVDC control – Harmonics – Filters – 

Multi terminal DC System – HVDC cables and HVDC circuit breakers. 

Total=45 

COURSE OUTCOMES 

o Basic knowledge of HVDC Transmission, its components, types and applications 

o Ability to analyze and design the Converter circuits, System Control Techniques 

o Ability to design filters for harmonic control and perform power flow analysis using 

Per unit system for DC Quantities. 

Reference Books: 

1. Rakosh Das Begamudre, „Extra HVDC Transmission Engineering‟, Wiley Eastern 

Ltd, 1990. 

2. Padiyar K.R., „HVDC Power Transmission systems‟, Wiley Eastern Ltd, 1993. 

3. Allan Greenwood, „Electrical transients in power Systems‟, John Eastern Ltd, New 

York, 1992. 

4. Arrilaga J., „HVDC transmission‟, Peter Perengrinus Ltd, London, 1983. 
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ELECTIVES-IV 

SEMESTER-VII 

22153E74CP - Fundamentals of Nanoscience 3 0 0 3 

OBJECTIVES: 
To learn about basis of nanomaterial science, preparation method, types and application 

UNIT I INTRODUCTION 9 

Nanoscale Science and Technology- Implications for Physics, Chemistry, Biology and 

Engineering Classifications of nanostructured materials- nano particles- quantum dots, 

nanowires-ultra-thin films multilayered materials. Length Scales involved and effect on 

properties: Mechanical, Electronic, 

UNIT II GENERAL METHODS OF PREPARATION 9 

Bottom-up Synthesis-Top-down Approach: Co-Precipitation, Ultrasonication, 

Mechanical Milling, Colloidal routes, Self-assembly, Vapour phase deposition, MOCVD, 

Sputtering, Evaporation, Molecular Beam Epitaxy, Atomic Layer Epitaxy, MOMBE. 

UNIT III NANOMATERIALS 9 

Nanoforms of Carbon - Buckminster fullerene- graphene and carbon nanotube, Single 

wall carbon Nanotubes (SWCNT) and Multi wall carbon nanotubes (MWCNT)- methods 

of synthesis(arc-growth, laser ablation, CVD routes, Plasma CVD), structure-property 

Relationships applications- Nanometal oxides-ZnO, TiO2,MgO, ZrO2, NiO, nano 

alumina, CaO, AgTiO2, Ferrites, Nano clays functionalization and applications- 

Quantum wires, Quantum dots-preparation, properties and applications.. 

UNIT IV CHARACTERIZATION TECHNIQUES 9 

X- ray diffraction technique, Scanning Electron Microscopy - environmental techniques, 

Transmission Electron Microscopy including high-resolution imaging, Surface Analysis 

techniques- AFM, SPM, STM, SNOM, ESCA, SIMS-Nano indentation. 

UNIT V        APPLICATIONS 9 

NanoInfoTech: Information storage- nanocomputer, molecular switch, super chip, 

nanocrystal, Nanobiotechlogy: nanoprobes in medical diagnostics and biotechnology, 

Nano medicines, Targetted drug delivery, Bioimaging - Micro Electro Mechanical 

Systems (MEMS), Nano Electro Mechanical Systems (NEMS)- Nanosensors, nano 

crystalline silver for bacterial inhibition, Nanoparticles for sunbarrier products - In 

Photostat, printing, solar cell, battery. 

L= 45 Total = 45 

 

 
COURSE OUTCOMES 

 Will familiarize about the science of nanomaterials 

 Will demonstrate the preparation of nanomaterials 

 Will develop knowledge in characteristic nanomaterial 

TEXT BOOKS 

1. A.S. Edelstein and R.C. Cammearata, eds., “Nanomaterials: Synthesis, Properties 

and Applications”, Institute of Physics Publishing, Bristol and Philadelphia, 1996. 

901



2. N John Dinardo, “Nanoscale charecterisation of surfaces & Interfaces”, 2nd edition, 

Weinheim Cambridge, Wiley-VCH, 2000. 

REFERENCE BOOKS 

1. G Timp, “Nanotechnology”, AIP press/Springer, 1999. 
2. Akhlesh Lakhtakia,“The Hand Book of Nano Technology, Nanometer Structure, 

Theory, Modeling and Simulations”. Prentice-Hall of India (P) Ltd, New Delhi, 2007. 
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22153E74DP - ADVANCED CONTROL SYSTEMS 3 0 0 3 

AIM 

To gain knowledge in analysis of non-linear system and digital control of linear 
system. 

 

OBJECTIVES 

i. To study the description and stability of non-linear system. 
ii. To study the conventional technique of non-linear system analysis. 

iii. To study the analysis discrete time systems using conventional techniques. 

iv. To study the analysis of digital control system using state-space 

formulation. 

v. To study the formulation and analysis of multi input multi output (MIMO) 

system. 
 

UNIT I NON-LINEAR SYSTEM – DESCRIPTION & STABILITY 

9 

Linear vs non-linear – Examples – Incidental and Intentional – Mathematical description 
- Equilibria and linearisation - Stability – Lyapunov function – Construction of Lyapunov 

function. 

UNIT II PHASE PLANE AND DESCRIBING FUNCTION ANALYSIS 

9 

Construction of phase trajectory – Isocline method – Direct or numerical integration – 

Describing function definition – Computation of amplitude and frequency of oscillation. 

UNIT III Z-TRANSFORM AND DIGITAL CONTROL SYSTEM 9 

Z transfer function – Block diagram – Signal flow graph – Discrete root locus – Bode 

plot. Design of Discrete PID controller – discrete state feedback controller and discrete 

compensator. 

UNIT IV STATE-SPACE DESIGN OF DIGITAL CONTROL SYSTEM 9 

State equation – Solutions – Realization – Controllability – Observability – Stability 

Jury‟s test. 

UNIT V MUTLI INPUT MULTI OUTPUT (MIMO) SYSTEM: 

9 
Models of MIMO system – Matrix representation – Transfer function representation – 

Poles and Zeros – Decoupling – Introduction to multivariable Nyquist plot and singular 

values analysis – Model predictive control. L = 45 Total = 45 

 
COURSE OUTCOMES  

o Develop mathematical models and understand the mathematical relationships 
between 

o the sensitivity functions and how they govern the fundamentals in control 
systems. 

o Design and fine tune PID controllers and understand the roles of P, I and D in 
feedback control and develop state-space models 
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o Advanced filters design for various control applications with proper error 
estimation techniques. 

 

TEXT BOOKS 

1. Benjamin C. Kuo, „Digital Control Systems‟, Oxford University Press, 1992. 
2. George J. Thaler, „Automatic Control Systems‟, Jaico Publishers, 1993. 

REFERENCE BOOKS 

1. I.J. Nagrath and M. Gopal, „Control Systems Engineering‟, New Age International 

Publishers, 2003. 

2. Raymond T. Stefani & Co., „Design of feed back Control systems‟, Oxford 

University, 2002. 

3. William L. Luyben and Michael L. Luyben, „Essentials of Process Control‟, 

McGraw Hill International Editions, Chemical Engineering Series, 1997. 

 

Reference from Reputed University 

Percentage of syllabus revised 10% 

                       Syllabus focus on Employability and Innovation 
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22153E74EP SWITCHED MODE POWER SUPPLIES 2 0 2 4 

 
AIM 

To study low power SMPS and UPS technologies 

 

OBJECTIVE 

To provide conceptual knowledge in modern power electronic converters and its 

applications in electric power utility. 

UNIT-I Introduction 9 

Linear regulator Vs. Switching regulator – Topologies of SMPS – isolated and non 

isolated topologies – Buck – Boost – Buck boost – Cuk – Polarity inverting topologies – 

Push pull and forward converters half bridge and full bridge – Fly back converters 

Voltage fed and current fed topologies. EMI issues. 

UNIT-II Design Concepts 9 

Magnetic Circuits and design – Transformer design - core selection – winding wire 

selection – temperature rise calculations - Inductor design. Core loss – copper loss – skin 

effect - proximity effect. Power semiconductor selection and its drive circuit design – 

snubber circuits. Closing the feedback loop – Control design – stability considerations 

UNIT-III Control Modes 9 

Voltage Mode Control of SMPS.. Transfer Function and Frequency response of Error 

Amp. Transconductance Error Amps. PWM Control ICs (SG 3525,TL 494,MC34060 

etc.) Current Mode Control and its advantages. Current Mode Vs Voltage Mode. Current 

Mode PWM Control IC(eg.UC3842). 

UNIT-IV Applications of SMPS 9 

Active front end – power factor correction – High frequency power source for 

fluorescent lamps - power supplies for portable electronic gadgets. 

UNIT-V Resonant converters 9 

Principle of operation – modes of operation – quasi resonant operation- advantages. 

Total : 45 

Text/Reference Books: 

 

1. Abraham I Pressman - Switching power supply design – 2nd edition 1998 Mc-Graw 

hill Publishing Company. 

2. Keith H Billings - Switch mode power supply handbook – 1st edition 1989 Mc-Graw 

hill Publishing Company. 

3. Sanjaya Maniktala - Switching power supplies A to Z. – 1st edition 2006, Elsevier Inc. 

4. Daniel M Mitchell : DC-DC Switching Regulator Analysis. McGraw Hill Publishing 

Company 

5. Ned Mohan et.al : Power Electronics. John Wiley and Sons. 

6. Otmar Kilgenstein : Switched Mode Power Supplies in Practice. John Wiley and Sons. 

7. Mark J Nave : Power Line Filter Design for Switched-Mode Power Supplies. Van 

Nostrand Reinhold, New York. 
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22153P75P Project Work 

 

o The student will use their ability to design electrical, electronic systems 

and signals through modeling, simulation, experimentation, interpretation 

and analysis to build, test, and debug prototype circuits and systems and 

analyze results using the principles of design to solve open-ended 

engineering problems. 

o The students will be able to take professional decisions based on the 

impact of socio- economic issues by their self-confidence, a high degree of 

personal integrity, and the belief that they can each make a difference by 

developing persuasive communication skills in a variety of media by 

engaging them in team-based activities, and by strengthening their 

interpersonal skills. This will lead to develop the leadership qualities by 

making the students to identify their personal values and demonstrate the 

practice of ethical leadership. 

o The students will be able to appreciate the importance of optimization, 

commercialization, and innovation as the desired features of the designed 

system 
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PROGRAMME EDUCATIONAL OBJECTIVES: 
 

PEO1: To enable graduates to pursue research, or have a successful career in academia or 
industries associated with Electronics and Communication Engineering, or as 

entrepreneurs. 

PEO2: To provide students with strong foundational concepts and also advanced techniques and 
tools in order to enable them to build solutions or systems of varying complexity. 

PEO3: To prepare students to critically analyze existing literature in an area of specialization and 
ethically develop innovative and research oriented methodologies to solve the problems 

identified. 

 
PROGRAMME OUTCOMES: 

Engineering Graduates will be able to: 

A. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 
problems. 

B. Problem analysis: Identify, formulate, review research literature, and analyze complex 
engineering problems reaching substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences. 
 

C. Design/development of solutions: Design solutions for complex engineering problems 

and design system components or processes that meet the specified needs with 

appropriate consideration for the public health and safety, and the cultural, societal, and 

environmental considerations. 

 
D. Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of data, 

and synthesis of the information to provide valid conclusions. 

E. Modern tool usage: Create, select, and apply appropriate techniques, resources, and 
modern engineering and IT tools including prediction and modeling to complex 

engineering activities with an understanding of the limitations. 

F. The engineer and society: Apply reasoning informed by the contextual knowledge to 

assess societal, health, safety, legal and cultural issues and the consequent responsibilities 
relevant to the professional engineering practice. 

G. Environment and sustainability: Understand the impact of the professional engineering 
solutions in societal and environmental contexts, and demonstrate the knowledge of, and 

need for sustainable development. 

H. Ethics: Apply ethical principles and commit to professional ethics and responsibilities 
and norms of the engineering practice. 

I. Individual and team work: Function effectively as an individual, and as a member or 

leader in diverse teams, and in multidisciplinary settings. 
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J. Communication: Communicate effectively on complex engineering activities with the 
engineering community and with society at large, such as, being able to comprehend and 

write effective reports and design documentation, make effective presentations, and give 
and receive clear instructions. 

K. Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one‗s own work, as a member 

and leader in a team, to manage projects and in multidisciplinary environments. 

L. Life-long learning: Recognize the need for, and have the preparation and ability to 
engage in independent and life-long learning in the broadest context of technological 
change. 

 

 

MAPPING OF PROGRAMME EDUCATIONAL OBJECTIVES WITH 

PROGRAMME OUTCOMES 

 

PROGRAMME PROGRAMM OUTCOMES 

 

EDUCATIONAL A B C D 
 

E 
 

F G H I J K L M 
OBJECTIVES 

1 3 3 2 3 2 1 1 2 1 1 3 1 3 

2 3 3 3 3 3 1 1 1 1 1 1 2 2 

3 3 3 3 3 3 2 2 3 1 2 2 2 2 

 
 

1-Reasonable: 2- Significant: 3- Strong 
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Semester I 
 
 
 

S.No Course 

Code 

Course Title L T P C 

1 21147IP Induction Programme - - - 0 

2 21147S11 Professional English – I 3 0 0 3 

3 21148S12 Matrices  and  Calculus 3 1 0 4 

4 21149S13 Engineering Physics 3 0 0 3 

5 21149S14 Engineering Chemistry 3 0 0 3 

6 21150S15 Problem Solving and Python programming 
3 0 0 3 

7 21150L16 Problem Solving and Python 

Programming Laboratory 
0 0 4 2 

8 21149L17 Physics and Chemistry Laboratory 0 0 4 2 

9 21147L18 Communication Laboratory - I 0 0 2 1 

 TOTAL CREDITS 21 

 
Semester – II 

 
S.No Course Code Course Name L T P C 

1 21147S21 Professional English – II 2 0 0 2 

2 21148S22 Statistics and Numerical Methods 3 1 0 4 

3 21149S23C Physics for Electrical Engineering 3 0 0 3 

4 21154S24 Engineering Graphics 2 0 4 4 

5  21154S25 Basic Civil and Mechanical Engineering 3 0 0 3 

6 21153S26B Electric Circuit Analysis 3 1 0 4 

7 21154L21 Engineering Practices Laboratory 0 0 4 2 

8 21153L22B Electric Circuits Laboratory 0 0 4 2 

9 21147L23 Communication Laboratory - II 0 0 4 2 

 TOTAL CREDITS 26 
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Semester III 
 

S.No Course Code Course Name L T P C 

1 21148S31C Probability and Complex Functions 3 1 0 4 

2 21153C32 Digital Logic Circuits 3 0 0 3 

3 21153C33 Electromagnetic Fields 3 1 0 4 

4 21153C34 Electrical Machines – I 3 0 0 3 

5 21153S35 Electron Devices and Circuits 3 0 0 3 

6 21153S36 C Programming and Data Structures 3 0 0 3 

7 21153L31 Electronic Devices and Circuits Laboratory 0 0 4 2 

8 21153L32 Electrical Machines Laboratory – I 0 0 4 2 

9 21153L33 C Programming and Data Structures 
Laboratory 

0 0 4 2 

10 21153L34 Professional Development 0 0 2 1 

TOTAL CREDITS 27 

 

Semester IV 
 
 

S.No Course Code Course Name L T P C 

1 21153C41 Electrical Machines – II 3 0 0 3 

2 21153C42 Transmission and Distribution 3 0 0 3 

3 21153C43 Measurements and Instrumentation 3 0 0 3 

4 21153C44 Linear Integrated Circuits 3 0 0 3 

5 21153C45 Microprocessors and Microcontrollers 3 0 0 3 

6 21149S46 Environmental Sciences and Sustainability 2 0 0 2 

7 21153L47 Electrical Machines Laboratory - II 0 0 4 2 

8 21153L48 Linear and Digital Circuits Laboratory 0 0 4 2 

9 21153L49 
Microprocessors and Microcontrollers 
Laboratory 0 0 4 2 

TOTAL CREDITS 23 
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Semester – V 
 

S.No Course Code Course Name L T P C 

1 21153C51 Power System Analysis 3 0 0 3 

2 21153C52 Control Systems 3 0 0 3 

3 21153C53 Power Electronics 3 0 0 3 

4 21153E54_ Elective I 3 0 0 3 

5 21153E55_ Elective II 2 0 2 3 

6 21153E56_ Elective III 2 0 2 3 

7 21147MC51_ Mandatory Course I 3 0 0 0 

8 21153L57 Control and Instrumentation Laboratory 0 0 4 2 

9 21153L58 Power Electronics Laboratory 0 0 4 2 

TOTAL CREDITS 22 

 
Semester – VI 

 
S.No Course Code Course Name L T P C 

1 21150OE61_ Open Elective I 2 0   2 3 

2 21153C62 Power System Operation and Control 3 0 0 3 

3 21153C63 Protection and Switchgear 3 0 0 3 

4 21153E64_ Elective IV 3 0 0 3 

5 21153E65_ Elective V 2 0   2       3 

6 21153E66_ Elective VI 2 0   2 3 

7 21147MC61_ Mandatory Course II 3 0 0 0 

8 21153L67 Power System Laboratory 0 0 4 2 

TOTAL CREDITS 20 
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Semester – VII 
 
 

S.No Course Code Course 

Name 

L T P C 

1 21147S71 Human Values and Ethics 2 0 0 2 

2 211_ _OE72 _ Open Elective II 2 0 2 3 

3 211_ _OE73 _ Open Elective III 3 0 0 3 

4 211_ _OE74_ Open Elective IV 3 0 0 3 

5 21160E75_ Elective VII 3 0 0 3 

6 21153E76_   Elective VIII 2 0 2 3 

7 21153C77 High Voltage Engineering 
3 0 0 3 

TOTAL CREDITS 20 

 
Semester – VIII 

 
S.No Course Code Course Name L T P C 

1. 21153P81 Project Work/ Internship  0 0 20 10 

TOTAL CREDITS 10 
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List of electives 
 

MANDATORY COURSES I (V SEMESTER) 
 

S.No Course Code Course Name L T P C 

1. 
21147MC51A 

Introduction to Women 
and Gender Studies 

3 0 0 0 

2. 21147MC51B Elements of Literature   3 0 0 0 

3. 21147MC51C Film Appreciation 3 0 0 0 

4. 21147MC51D Disaster Management 3 0 0 0 

 
MANDATORY COURSES II (VI SEMESTER) 

 

S.No Course Code Course Name L T P C 

1. 
21147MC61A 

Well Being with Traditional Practices  
(Yoga, Ayurveda and Siddha) 

3 3 0 0 

2. 
21147MC61B 

History of Science and 

Technology in India 
3 0 0 0 

3. 
21147MC61C 

Political and Economic Thought for a 
Humane Society 

3 0 0 0 

4. 21147MC61D State,  Nation Building and Politics in India 3 0 0 0 

5. 21147MC61E Safety in Engineering Industries  3 0 0   0 

 

ELECTIVE –I (V SEMESTER) 
 

S.No Course Code Course Name L T P C 

1. 21153E54A Utilization and Conservation of Electrical 
Energy 

3 0 0 3 

2. 21153E54B Embedded System Design 3 0 0 3 

3. 21153E54C Electric Vehicle Architecture   3 0 0 3 

4. 21153E54D Energy Management and Auditing   3 0 0 3 

5. 21153E54E SMPS and UPS 3 0 0 3 

6. 21153E54F Smart System Automation 3 0 0 3 
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ELECTIVE – II (V SEMESTER) 
 

S.No Course Code Course Name L T P C 

1. 21153E55A Special Electrical Machines 3 0 0 3 

2. 21153E55B Process  Modeling and Simulation 3 0 0 3 

3. 21153E55C Energy Storage Systems    3 0 0 3 

4. 21153E55D Testing of Electric Vehicles 3 0 0 3 

5. 21153E55E Non Linear Control 3 0 0 3 

 

 

ELECTIVE – III (V SEMESTER) 

 
S.No Course Code Course Name L T P C 

1 21153E56A Embedded C- Programming 3 0 0 3 

2 21153E56B Smart Grids 3 0 0 3 

3 21153E56C Control of Power Electronics Circuits 3 0 0 3 

4 21153E56D VLSI Design 3 0 0 3 

5 21153E56E Intelligent control of Electric Vehicles 3 0 0 3 

6 21153E56F Adaptive Control 3 0 0 3 

7 21153E56G PLC Programming 3 0 0 3 

 

 

ELECTIVE – IV (VI SEMESTER) 
 

S.No Course Code Course Name L T P C 

1 21153E64A Power System Transients 3 0 0 3 

2 21153E64B Power Quality 3 0 0 3 

3 21153E64C Power Electronics for Renewable Energy 
Systems 

3 0 0 3 

4 21153E64D Embedded System for Automotive 
Applications 

3 0 0 3 

5 21153E64E Grid Integration of Electric Vehicles 3 0 0 3 

6 21153E64F Optimal Control 3 0 0 3 
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ELECTIVE – V (VI SEMESTER) 
 

S.No Course Code Course Name L T P C 

1 21153E65A HVDC and FACTS 3 0 0 3 

2 21153E65B Electrical Drives 3 0 0 3 

3 21153E65C Embedded Control for Electrical Drives 3 0 0 3 

4 21153E65D Design of Electric Vehicle Charging 
System 

3 0 0 3 

5 21153E65E Model Based Control 3 0 0 3 

6 21153E65F Grid integrating Techniques and Challenges 3 0 0 3 

 

 

ELECTIVE – VI (VI SEMESTER) 

 
S.No Course Code Course Name L T P C 

1 21153E66A Digital Signal Processing System 3 0 0 3 

2 21153E66B Under Ground Cable Engineering 3 0 0 3 

3 21153E66C Analysis of Electrical Machines 3 0 0 3 

4 21153E66D Design of Motor and Power Converters 
for Electric Vehicles   

3 0 0 3 

5 21153E66E Hybrid Energy Technology   3 0 0 3 

6 21153E66F Computer  Control of Processes 3 0 0 3 

 
 

ELECTIVE – VII (VII SEMESTER) 
 

S.No Course Code Course Name L T P C 

1. 21160S75A Total Quality Management 3 0 0 3 

2. 21160S75B Engineering Economics and Financial 
Accounting 

3 0 0 3 

3. 21160S75C Human Resource Management 3 0 0 3 

4. 21160S75D Knowledge Management 3 0 0 3 

5. 21160S75E Industrial Management 3 0 0 3 

6. 21160S75F Principles of Management  3 0 0 3 
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ELECTIVE – VIII (VII SEMESTER) 
 

S.No Course Code Course Name L T P C 

1 21153E76A Substation Engineering and Substation and 

Substation Automation 

3 0 0 3 

2 21153E76B Multilevel Power Converters 3 0 0 3 

3 21153E76C Embedded Processors 3 0 0 3 

4 21153E76D Electric Vehicle Design, Mechanics and 
Control 

3 0 0 3 

5 21153E76E System Identification 3 0 0 3 

6 21153E76F Design and Modelling of Renewable Energy 
Systems 

3 0 0 3 

 

OPEN ELECTIVE I (VI SEM) 
 

S.No Course Code Course Name L T P C 

1 21150OE61A IoT Concepts and Applications   2 0 2 3 

2 21150OE61B Augmented and Virtual Reality 2 0 2 3 

 

OPEN ELECTIVE II (VII SEM) 

 
S.No Course Code Course Name L T P C 

1 21150OE74A Artificial Intelligence and Machine Learning  
Fundamentals 

2 0 2 3 

2 21150OE74B Data Science Fundamentals 2 0 2 3 

 

OPEN ELECTIVE III (VII SEM) 
 

S.No Course Code Course Name L T P C 

1 21147OE73A English for Competitive Examinations 3 0 0 3 

2 21154OE73A Industrial Management 3 0 0 3 

3 21154OE73B Introduction to nondestructive testing 3 0 0 3 

4 21155OE73A Remote Sensing Concepts 3 0 0 3 

5 21155OE73B Drinking Water Supply and Treatment 3 0 0 3 

6 21152OE73A Nano Technology 3 0 0 3 

7 21152OE73B Signals and Systems   3 0 0 3 
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OPEN ELECTIVE IV (VII SEM) 
 

S.No Course Code Course Name L T P C 

1 21154OE74A Additive Manufacturing 3 0 0 3 

2 21154OE74B Industrial safety 3 0 0 3 

3 21155OE74A Geographical Information System 3 0 0 3 

4 21155OE74B Basics of Integrated Water Resources 
Management 

3 0 0 3 

5 21152OE74A Wearable devices 3 0 0 3 

6 21152OE74B Medical Informatics 3 0 0 3 
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CREDITS DISTRIBUTION 
CGPA CREDITS 

Semester Core Elective 
Free 

Elective 

Management 

Elective 

RSD 

Course 
Others Total 

I 21 - - - - - 21 

II 26 - - - - - 26 

III 27 - - - - - 27 

IV 23 - - - - - 23 

V 13 09 - - - - 22 

VI 08 09 03 - - - 20 

VII 05 03 09 03 - - 20 

VIII 10 - - - - - 10 

Over ALL Credits  169 

 

Non CGPA CREDITS 
 

Semester Mandatory Course Total 

I 01 01 

II - - 

III - - 

IV - - 

V 01 01 

VI 01 01 

VII - - 

VIII - - 

Co 

curricular 
Activities 

In-plant Training , Industrial Visit 

, Seminars & Conferences 

 
- 

TOTAL NON-CGPA CREDITS 03 

 

 
TOTAL CREDITS 

CGPA CREDITS 169 

NON-CGPA CREDITS 03 

TOTAL 172 
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B.TECH-EEE-R2021-SEM-I 

 

 

 

21147S11 
COMMUNICATIVE ENGLISH 

 
OBJECTIVES: 

To develop the basic reading and writing skills of first year engineering and technology students. 

To help learners develop their listening skills, which will, enable them listen to lectures and 

comprehend them by asking questions; seeking clarifications. 

To help learners develop their speaking skills and speak fluently in real contexts. 

To help learners develop vocabulary of a general kind by developing their reading skills 

UNIT I SHARING INFORMATION RELATED TO ONESELF/FAMILY& FRIENDS 12 

Reading- short comprehension passages, practice in  skimming-scanning  and  predicting-  Writing-  
completing  sentences-  -  developing  hints.  Listening-  short  texts-  short  formal  and  informal  
conversations.  Speaking-  introducing  oneself  -  exchanging  personal  information-  Language  

development-  Wh-  Questions-  asking  and  answering-yes  or  no  questions-   parts   of   speech.   
Vocabulary development-- prefixes- suffixes- articles.- count/ uncount nouns. 

UNIT II GENERAL READING AND FREE WRITING 12 

Reading - comprehension-pre-reading-post  reading-  comprehension  questions  (multiple  choice questions  

and /or short questions/ open-ended questions)-inductive reading- short narratives and descriptions from 

newspapers including dialogues and conversations (also used as short Listening texts)- register- Writing – 

paragraph writing- topic sentence- main ideas- free writing, short narrative descriptions using some suggested 

vocabulary and structures –Listening- telephonic conversations. Speaking – sharing information of a personal 

kind—greeting – taking leave- Language development 

– prepositions, conjunctions Vocabulary development- guessing meanings of words in context. 

 

UNIT III GRAMMAR AND LANGUAGE DEVELOPMENT 12 

Reading- short texts and longer passages (close reading) Writing- understanding text structure-  use  of 

reference words and discourse markers-coherence-jumbled sentences  Listening  –  listening  to  longer  texts 

and filling up the table- product description- narratives from  different  sources.  Speaking-  asking  about 

routine  actions  and  expressing  opinions.  Language  development-  degrees  of comparison-   pronouns- 

direct vs indirect questions- Vocabulary development – single word substitutes- adverbs. 

UNIT IV READING AND LANGUAGE DEVELOPMENT 12 

Reading- comprehension-reading longer texts- reading different types of texts- magazines Writing- letter 

writing, informal or personal letters-e-mails-conventions of personal email- Listening- listening 

to dialogues or conversations and completing exercises based on them. Speaking- speaking about 

oneself- speaking about one‘s friend- Language development- Tenses- simple present-simple past- present 

continuous and past continuous- Vocabulary development- synonyms-antonyms- phrasal verbs 

 
UNIT V EXTENDED WRITING 12 

Reading- longer texts- close reading –Writing- brainstorming -writing short essays – developing an outline- 

identifying main and subordinate ideas- dialogue writing-Listening – listening to talks- conversations-  

Speaking –  participating  in  conversations-  short  group  conversations-Language  development-modal  

verbs- present/ past perfect tense - Vocabulary development-collocations- fixed and semi-fixed expressions 
 

 

 

 

 

 

 

L T P C 

3 0 0  
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B.TECH-EEE-R2021-SEM-I 

 

 

REFERENCES 

1 Bailey, Stephen. Academic Writing: A practical guide for students. New York: 

Rutledge,2011. 
2 Comfort, Jeremy, et al. Speaking Effectively : Developing Speaking Skillsfor 

BusinessEnglish. Cambridge University Press, Cambridge: Reprint 2011 

3 Dutt P. Kiranmai and RajeevanGeeta. Basic Communication Skills, Foundation Books: 

2013 

4 Means,L.   Thomas   and Elaine  Langlois. English & Communication For Colleges. 

CengageLearning ,USA: 2007 

5 Redston, Chris &Gillies Cunningham Face2Face (Pre-intermediate Student‘s Book& 

Workbook) Cambridge University Press, New Delhi: 2005 

. 
 

 
 

21148S12 ENGINEERING MATHEMATICS - I 

 
 

OBJECTIVES : 

L T P C 

5 1  0 4 

 

The goal of this course is to achieve conceptual understanding and to retain the best traditions of traditional 

calculus. The syllabus is designed to provide the basic tools of calculus mainly for the  purpose  of  

modelling the engineering problems mathematically and obtaining solutions. This is a foundation course 

which mainly deals with topics such  as  single  variable  and  multivariable calculus  and  plays  an 

important role in the understanding of science, engineering, economics and computer science, among other 

disciplines. 
 

UNIT I DIFFERENTIAL CALCULUS 12 

Representation of functions - Limit of a  function  -  Continuity  -  Derivatives  -  Differentiation  rules  - 

Maxima and Minima of functions of one variable. 

UNIT II FUNCTIONS OF SEVERAL VARIABLES 12 

Partial differentiation – Homogeneous functions and Euler‘s theorem – Total derivative – Change of variables 

– Jacobians – Partial differentiation of implicit functions – Taylor‘s series for functions of two variables – 

Maxima and minima of functions of two variables – Lagrange‘s method of undetermined multipliers. 

UNIT III INTEGRAL CALCULUS 12 

Definite and Indefinite integrals - Substitution rule - Techniques of Integration - Integration by parts, 

Trigonometric integrals, Trigonometric substitutions, Integration of rational functions by partial fraction, 

Integration of irrational functions - Improper integrals. 

UNIT IV MULTIPLE INTEGRALS 12 

Double integrals  – Change  of  order of integration – Double integrals in polar  coordinates  – Area enclosed    

by plane curves – Triple integrals – Volume of solids – Change of variables in double and triple integrals. 

UNIT V DIFFERENTIAL EQUATIONS 12 

Higher order linear differential equations with constant coefficients - Method of variation of parameters 

– Homogenous equation of Euler‘s and Legendre‘s type – System of simultaneous linear differential equations 

with constant coefficients - Method of undetermined coefficients. 

 

TOTAL : 60 PERIODS 
 
 

PPPPaaaaggggeeee 2222 ooooffff 111111116666 924



 

OUTCOMES : 

B.T ECH-EEE-R2021-SEM-I 

 

After completing this course, students should demonstrate competency in the following skills: 

 
Use both the limit definition and rules of differentiation to differentiate functions. 

Apply differentiation to solve maxima and minima problems. 

Evaluate integrals both by using Riemann sums and by using the Fundamental Theorem of 

Calculus. 

Apply integration to compute multiple integrals, area, volume, integrals in polar coordinates, in 

addition to change of order and change of variables. 

 
Evaluate integrals using techniques of integration, such as substitution, partial fractions and 

integration by parts. 

Determine convergence/divergence of improper integrals and evaluate convergent improper 

integrals. 

Apply various techniques in solving differential equations. 

 
TEXT BOOKS : 

 

1. Grewal B.S., ―Higher Engineering Mathematics‖, Khanna Publishers, New Delhi, 43
rd 

Edition, 

2014. 
th

 
2. James  Stewart,  "Calculus: Early Transcendentals", Cengage Learning, 7 Edition, New Delhi, 

2015. [For Units I & III - Sections 1.1, 2.2, 2.3, 2.5, 2.7(Tangents problems only), 2.8, 3.1 to 3.6, 
3.11, 4.1, 4.3, 5.1(Area problems only), 5.2, 5.3, 5.4 (excluding net change theorem), 5.5, 7.1 - 

7.4 and 7.8]. 

 

REFERENCES : 
 

1. Anton, H, Bivens, I and Davis, S, "Calculus", Wiley, 10
th 

Edition, 2016. 

2. Jain R.K. and Iyengar S.R.K., ―Advanced Engineering Mathematics‖, Narosa Publications, New 

Delhi, 3
rd 

Edition, 2007. 
3. Narayanan, S. and Manicavachagom Pillai, T. K., ―Calculus" Volume I and II, 

 S. Viswanathan Publishers Pvt. Ltd., Chennai, 2007.  

4. Srimantha Pal and Bhunia, S.C, "Engineering Mathematics" Oxford University Press, 2015.  

5. Weir, M.D and Joel Hass, "Thomas Calculus", 12
th 

Edition, Pearson India, 2016.  
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B. - 

21149S13 ENGINEERING PHYSICS 

 
OBJECTIVES 

: 

To enhance the fundamental knowledge in Physics and its applications relevant to various streams 

of Engineering and Technology. 
 

UNIT I PROPERTIES OF MATTER 9 

Elasticity – Stress-strain diagram and its uses - factors affecting elastic modulus and tensile strength 

– torsional stress and deformations  – twisting  couple - torsion  pendulum: theory and  experiment  - bending  

of beams - bending moment – cantilever: theory and experiment – uniform and non-uniform bending: theory 

and experiment - I-shaped girders - stress due to bending in beams. 

UNIT II WAVES AND FIBER OPTICS 9 

Oscillatory motion – forced and damped oscillations: differential equation and  its  solution  –  plane 

progressive waves –  wave  equation.  Lasers  :  population  of  energy  levels,  Einstein‘s  A  and  B  

coefficients derivation – resonant cavity, optical amplification (qualitative) – Semiconductor lasers: 

homojunction and heterojunction – Fiber optics: principle, numerical aperture and acceptance angle -types of 

optical fibres (material, refractive index, mode) – losses associated with optical fibers - fibre optic sensors: 

pressure and displacement. 

UNIT III THERMAL PHYSICS 9 

Transfer of heat energy – thermal expansion of solids and liquids – expansion joints - bimetallic strips 

- thermal conduction, convection and radiation  – heat conductions in solids – thermal conductivity - Forbe‘s  

and Lee‘s disc method: theory and experiment - conduction through compound media (series 

and parallel) – thermal insulation – applications: heat exchangers, refrigerators, ovens and solar 
water heaters. 

 
UNIT IV QUANTUM PHYSICS 9 
Black body radiation –  Planck‘s  theory  (derivation)  –  Compton  effect:  theory  and  experimental  
verification – wave particle duality – electron diffraction – concept of wave function and its physical  
significance – Schrödinger‘s wave  equation – time independent  and time dependent  equations – particle in       
a one-dimensional rigid box – tunnelling (qualitative) - scanning tunnelling microscope. 

 

UNIT V CRYSTAL PHYSICS 9 

Single crystalline, polycrystalline and amorphous materials – single crystals: unit cell, crystal systems, Bravais 

lattices,  directions   and  planes   in  a  crystal,   Miller  indices   – inter-planar  distances - 

coordination number and packing factor for SC, BCC, FCC, HCP and diamond structures - crystal 

imperfections: point defects, line defects – Burger vectors, stacking faults – role of imperfections in plastic 

deformation - growth of single crystals: solution and melt growth techniques. 
 

TOTAL : 45 PERIODS 

OUTCOMES: 

Upon completion of this course, 
the students will gain knowledge on the basics of properties of matter and its applications, 

the students will acquire knowledge on the concepts of waves and optical devices and their 

applications in fibre optics, 

the students will have adequate knowledge on the concepts of thermal properties of materials and their 

applications in expansion joints and heat exchangers, 

the students will get knowledge on advanced physics concepts of quantum theory and its 

applications in tunneling microscopes, and 

the students will understand the basics of crystals, their structures and different crystal growth 

techniques. 
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TEXT BOOKS: 

1. Bhattacharya, D.K. & Poonam, T. ―Engineering Physics‖. Oxford University Press, 2015. 

2. Gaur, R.K. & Gupta, S.L. ―Engineering Physics‖. Dhanpat Rai Publishers, 2012. 

3. Pandey, B.K. & Chaturvedi, S. ―Engineering Physics‖. Cengage Learning India, 2012. 

 
REFERENCES: 

1. Halliday, D., Resnick, R. & Walker, J. ―Principles of Physics‖. Wiley, 2015. 

2. Serway, R.A. & Jewett, J.W. ―Physics for Scientists and Engineers‖. Cengage Learning, 

2010. 

3. Tipler, P.A. & Mosca, G. ―Physics for Scientists and Engineers with Modern Physics‘. 

W.H.Freeman, 2007. 
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21149S14 ENGINEERING CHEMISTRY L T P C 

5 1 0 4 

OBJECTIVES: 

To make the students conversant with boiler feed water requirements, related problems and water treatment 

techniques. 

To develop an understanding of the basic concepts of phase rule and its applications to single and two 

component systems and appreciate the purpose and significance of alloys. 

Preparation, properties and applications of engineering materials. 

Types of fuels, calorific value calculations, manufacture of solid, liquid and gaseous fuels. 

Principles and generation of energy in batteries, nuclear reactors, solar cells, wind mills and fuel cells. 

UNIT I WATER AND ITS TREATMENT 9 

Hardness of water – types – expression of hardness – units – estimation of hardness of water  by EDTA – 

numerical problems – boiler troubles (scale and sludge) – treatment of boiler feed water – Internal treatment 

(phosphate, colloidal, sodium aluminate and calgon conditioning) external treatment 

– Ion exchange process, zeolite process – desalination of brackish water - Reverse Osmosis. 

UNIT II SURFACE CHEMISTRY AND CATALYSIS 9 

Adsorption: Types of adsorption – adsorption of gases on solids – adsorption of solute from solutions 

– adsorption isotherms – Freundlich‘s adsorption isotherm – Langmuir‘s adsorption isotherm – contact theory – 

kinetics of surface reactions, unimolecular reactions, Langmuir - applications of adsorption on pollution 

abatement. 

Catalysis: Catalyst – types of catalysis – criteria – autocatalysis – catalytic poisoning and catalytic promoters -  

acid base catalysis – applications (catalytic convertor) – enzyme catalysis– Michaelis – 

Menten equation. 

 
 

UNIT III ALLOYS AND PHASE RULE 9 

Alloys: Introduction- Definition- properties of alloys- significance of alloying, functions and effect of alloying 

elements-  Nichrome  and  stainless  steel  (18/8)  –  heat  treatment  of  steel.  Phase   rule:  Introduction,  

definition of terms with examples, one component system -water system  -  reduced  phase  rule  -  thermal  

analysis and cooling curves - two component systems - lead-silver system - Pattinson process. 

 
 

UNIT IV FUELS AND COMBUSTION 9 

Fuels: Introduction  -  classification  of  fuels  -  coal  -  analysis  of  coal  (proximate  and  ultimate)  - 

carbonization - manufacture of metallurgical coke (Otto Hoffmann method) - petroleum - manufacture of  
synthetic petrol (Bergius process) - knocking - octane number - diesel oil - cetane number - natural gas - 
compressed natural gas (CNG) - liquefied petroleum gases (LPG) - power alcohol and biodiesel. Combustion of 
fuels: Introduction - calorific value - higher and lower  calorific  values-  theoretical  calculation  of  calorific  
value - ignition temperature - spontaneous ignition temperature - explosive range - flue gas analysis (ORSAT 
Method). 

 
UNIT V ENERGY SOURCES AND STORAGE DEVICES 9 

Nuclear fission - controlled nuclear fission - nuclear fusion - differences between nuclear fission and fusion - 

nuclear chain reactions - nuclear energy - light water nuclear power plant - breeder reactor - solar energy 

conversion - solar cells - wind energy. Batteries, fuel cells and supercapacitors: Types of batteries – primary 

battery (dry cell) secondary battery (lead acid battery, lithium-ion-battery) fuel cells 

– H2-O2 fuel cell. 
TOTAL: 45 PERIODS 
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OUTCOMES: 

 

The knowledge gained on engineering  materials,  fuels,  energy  sources  and  water  treatment  techniques 

will facilitate better understanding of engineering processes and applications for further learning. 

 

TEXT BOOKS: 

1. S. S. Dara and S. S. Umare, ―A Textbook of Engineering Chemistry‖, S. Chand & Company LTD, New 

Delhi, 2015 

2. P. C. Jain and Monika Jain, ―Engineering Chemistry‖ Dhanpat Rai Publishing Company (P) LTD, New 

Delhi, 2015 
3. S. Vairam, P. Kalyani and Suba Ramesh, ―Engineering Chemistry‖, Wiley India PVT, LTD, New 

Delhi, 2013. 

 

REFERENCES: 

1. Friedrich Emich, ―Engineering Chemistry‖, Scientific International PVT, LTD, New Delhi, 2014. 
2. Prasanta Rath, ―Engineering Chemistry‖, Cengage Learning India PVT, LTD, Delhi, 2015. 

3. Shikha Agarwal, ―Engineering Chemistry-Fundamentals and Applications‖, Cambridge University 

Press, Delhi, 2015. 
 

 

 

 

 
 

21154S15 ENGINEERING GRAPHICS L T P C 
  5 1 0 4 

OBJECTIVES: 

       To develop in students, graphic skills for communication of concepts, ideas and design of 

Engineering products. 

       T o expose them to existing national standards related to technical drawings. 

CONCEPTS AND CONVENTIONS (Not for Examination) 1 

Importance   of    graphics   in   engineering   applications   –   Use   of drafting instruments – BIS 

conventions  and  specifications  –  Size,  layout  and  folding  of  drawing  sheets  –   Lettering   and 

dimensioning. 
 

UNIT I PLANE CURVES AND FREEHAND SKETCHING 7+12 

Basic Geometrical constructions, Curves used in engineering practices: Conics –  Construction  of  ellipse, 

parabola and hyperbola by eccentricity method – Construction of cycloid – construction  of involutes of square  

and circle – Drawing of tangents and normal to the above curves. 

Visualization concepts and Free Hand sketching: Visualization principles –Representation of  Three 

Dimensional  objects – Layout of views- Freehand   sketching of multiple views from pictorial views of  objects 
 

UNIT II PROJECTION OF POINTS, LINES AND PLANE SURFACE 6+12 

Orthographic   projection-   principles-Principal   planes-First   angle   projection-projection   of    points. 

Projection of straight lines (only First angle projections) inclined to  both the  principal  planes  - 

Determination of true lengths and t r ue inclinations by rotating line method and traces Projection of planes 

(polygonal and circular surfaces) inclined to both the principal planes by rotating object method. 

 

UNIT III PROJECTION OF SOLIDS 5+12 

Projection of simple solids like prisms, pyramids, cylinder, cone and truncated solids when the axis is inclined to 

one of the principal planes by rotating object method. 
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UNIT IV PROJECTION OF SECTIONED SOLIDS AND DEVELOPMENT OF 

SURFACES 5+12 

Sectioning of above solids in simple vertical position when the cutting plane is inclined to  the  one of the 

principal planes and perpendicular to the other – obtaining true shape of section. Development of lateral surfaces  

of simple and sectioned solids – Prisms, pyramids cylinders and cones. 

 

UNIT V ISOMETRIC AND PERSPECTIVE PROJECTIONS 6+12 

Principles  of  isometric  projection  –  isometric  scale  –Isometric  projections of simple solids and 

truncated  solids - Prisms, pyramids,  cylinders, cones- combination of two solid objects in  simple 
vertical positions - Perspective projection of  simple solids-Prisms, pyramids and cylinders by visual ray 
method . 

TOTAL: 90 PERIODS 

 

OUTCOMES: 

On successful completion of this course, the student will be able to 

familiarize with the fundamentals and standards of Engineering graphics 

perform freehand sketching of basic geometrical constructions and multiple views of objects. 

project orthographic projections of lines and plane surfaces. 

draw projections and solids and development of surfaces. 

visualize and to project isometric and perspective sections of simple solids. 

 

 
TEXT BOOK: 

1. Natrajan K.V., ―A text book of Engineering Graphics‖, Dhanalakshmi Publishers, Chennai, 

2009. 

2. Venugopal  K.  and  Prabhu Raja V., ―Engineering Graphics‖, New Age International (P) 

Limited, 2008. 
 

REFERENCES: 

1. Basant Agarwal and Agarwal C.M., ―Engineering Drawing‖, Tata McGraw Hill Publishing Company 

Limited, New Delhi, 2008. 
th

 

2. Bhatt N.D. and Panchal V.M.,  ―Engineering  Drawing‖,  Charotar  Publishing  House,  50  
Edition, 2010. 

3. Gopalakrishna K.R., ―Engineering Drawing‖ (Vol. I&II combined), Subhas Stores, Bangalore, 2007. 
4. Luzzader, Warren.J. and Duff,John M.,  ―Fundamentals  of  Engineering  Drawing  with  an 

introduction  to  Interactive Computer Graphics for Design and Production, Eastern Economy 
Edition, Prentice Hall of India Pvt. Ltd, New Delhi, 2005. 

5. N S Parthasarathy And Vela Murali, ―En 

2015. 
6. Shah M.B., and Rana B.C., ―Engineering Drawing‖, Pearson, 2 

Publication of Bureau of Indian Standards: 

 

Edition, 2009. 

1. IS 10711 – 2001: Technical products Documentation – Size and lay out of drawing sheets. 
2. IS 9609 (Parts 0 & 1) – 2001: Technical products Documentation – Lettering. 
3. IS 10714 (Part 20) – 2001 & SP 46 – 2003: Lines for technical drawings. 

4. IS 11669 – 1986 & SP 46 – 2003: Dimensioning of Technical Drawings. 

5. IS 15021 (Parts 1 to 4) – 2001: Technical drawings – Projection Methods. 

Special points applicable to University Examinations on Engineering Graphics: 

1. There will be five questions, each of either or type covering all units of the syllabus. 
2. All questions will carry equal marks of 20 each making a total of 100. 

3. The answer paper shall consist of drawing sheets of A3 size only. The students will be 

permitted to use appropriate scale to fit solution within A3 size. 

4. The examination will be conducted in appropriate sessions on the same day 
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21150S16 PROBLEM SOLVING AND PYTHON PROGRAMMING L T P C 

5 1 0 4 

COURSE OBJECTIVES: 

To know the basics of algorithmic problem solving 

To read and write simple Python programs. 

To develop Python programs with conditionals and loops. 

To define Python functions and call them. 

To use Python data structures –- lists, tuples, dictionaries. 

To do input/output with files in Python. 

UNIT I ALGORITHMIC PROBLEM SOLVING 9 

Algorithms, building blocks of algorithms (statements,  state, control flow, functions),  notation (pseudo code,  

flow  chart,  programming  language),  algorithmic  problem  solving,  simple  strategies   for developing 
algorithms (iteration, recursion). Illustrative problems: find minimum in a list, insert a card in a list of sorted  
cards, guess an integer number in a range, Towers of Hanoi. 

UNIT II DATA, EXPRESSIONS, STATEMENTS 9 

Python interpreter and interactive mode; values and types: int, float, boolean, string, and list; variables, 

expressions, statements, tuple assignment, precedence of operators, comments; modules and functions, function 

definition and use, flow of execution, parameters and arguments; Illustrative programs: exchange the values of  

two variables, circulate the values of n variables, distance between two points. 

UNIT III CONTROL FLOW, FUNCTIONS 9 

Conditionals: Boolean values and operators, conditional (if), alternative (if-else), chained  conditional (if-elif- 

else);  Iteration:  state,  while,  for,  break,  continue,  pass;   Fruitful   functions:   return   values,  parameters,  

local   and   global   scope,   function   composition, recursion;  Strings: string slices, 

immutability, string  functions  and  methods,  string  module;  Lists  as  arrays.  Illustrative  programs: square  

root, gcd, exponentiation, sum an array of numbers, linear search, binary search. 

UNIT IV LISTS, TUPLES, DICTIONARIES 9 

Lists: list operations, list slices, list methods, list loop, mutability, aliasing, cloning lists, list parameters; Tuples: 

tuple assignment, tuple as return value; Dictionaries: operations and methods; advanced list processing - list 

comprehension; Illustrative programs: selection sort, insertion sort, mergesort, histogram. 

UNIT V FILES, MODULES, PACKAGES 9 

Files and exception: text files, reading and writing files, format operator; command line arguments, errors and 

exceptions, handling exceptions, modules, packages; Illustrative programs: word count, copy file. 

 

COURSE OUTCOMES: 

Upon completion of the course, students will be able to 

Develop algorithmic solutions to simple computational problems 

Read, write, execute by hand simple Python programs. 

Structure simple Python programs for solving problems. 

Decompose a Python program into functions. 

Represent compound data using Python lists, tuples, dictionaries. 

Read and write data from/to files in Python Programs. 

 

TOTAL : 45 PERIODS 
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TEXT BOOKS: 

1. Allen B. Downey, ``Think Python: How to Think Like a Computer Scientist‘‘, 2
nd

 

 
edition, Updated 

for Python 3, Shroff/O‘Reilly Publishers, 2016 (http://greenteapress.com/wp/think- 
python/) 

 

2. Guido van Rossum and Fred L. Drake Jr, ―An Introduction to Python – Revised and updated for Python 

3.2, Network Theory Ltd., 2011. 

REFERENCES: 

1. Charles Dierbach, ―Introduction to Computer Science using Python: A Computational Problem- Solving 

Focus, Wiley India Edition, 2013. 

2. John V Guttag, ―Introduction to Computation and Programming Using Python‘‘, Revised and 
expanded Edition, MIT Press , 2013 

3. Kenneth A. Lambert, ―Fundamentals of Python: First Programs‖, CENGAGE Learning, 2012. 

4. Paul Gries, Jennifer Campbell and Jason Montojo, ―Practical Programming: An Introduction to 

Computer Science using Python 3‖, Second edition, Pragmatic Programmers, LLC, 2013. 

5. Robert Sedgewick, Kevin Wayne, Robert Dondero, ―Introduction to Programming in Python: An Inter- 

disciplinary Approach, Pearson India Education Services Pvt. Ltd., 2016. 

6. Timothy A. Budd, ―Exploring Python‖, Mc-Graw Hill Education (India) Private Ltd.,, 2015. 

 

 

 

 

 

 

 
19150L17 PROBLEM SOLVING AND PYTHON PROGRAMMING LT P C 

LABORATORY 0 0 3 2 

 

COURSE OBJECTIVES: 

To write, test, and debug simple Python programs. 

To implement Python programs with conditionals and loops. 

Use functions for structuring Python programs. 

Represent compound data using Python lists, tuples, dictionaries. 

Read and write data from/to files in Python. 

 
 

LIST OF PROGRAMS 

1. Compute the GCD of two numbers. 

2. Find the square root of a number (Newton‘s method) 

3. Exponentiation (power of a number) 
4. Find the maximum of a list of numbers 

5. Linear search and Binary search 
6. Selection sort, Insertion sort 

7. Merge sort 
8. First n prime numbers 

9. Multiply matrices 

10. Programs that take command line arguments (word count) 

11. Find the most frequent words in a text read from a file 

12. Simulate elliptical orbits in Pygame 
13. Simulate bouncing ball using Pygame 
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PLATFORM NEEDED 

Python 3 interpreter for Windows/Linux 

 

COURSE OUTCOMES: 

Upon completion of the course, students will be able to 

Write, test, and debug simple Python programs. 

Implement Python programs with conditionals and loops. 

Develop Python programs step-wise by defining functions and calling them. 

Use Python lists, tuples, dictionaries for representing compound data. 

Read and write data from/to files in Python. 
 

TOTAL :60 PERIODS 
 

 

 

 

21149L18 PHYSICS AND CHEMISTRY LABORATORY 

(Common to all branches of B.E. / B.Tech Programmes) 

 
L  T  P   C 

0  0 3 2 

 

 

 

OBJECTIVES: 

To introduce different experiments to test basic understanding of physics concepts applied in optics, thermal 

physics, properties of matter and liquids. 

 
LIST OF EXPERIMENTS: PHYSICS LABORATORY (Any 5 Experiments) 

1. Determination of rigidity modulus – Torsion pendulum 

2. Determination of Young‘s modulus by non-uniform bending method 

3. (a) Determination of wavelength, and particle size using Laser 

(b) Determination of acceptance angle in an optical fiber. 
4. Determination of thermal conductivity of a bad conductor – Lee‘s Disc method. 

5. Determination of velocity of sound and compressibility of liquid – Ultrasonic interferometer 

6. Determination of wavelength of mercury spectrum – spectrometer grating 

7. Determination of band gap of a semiconductor 

8. Determination of thickness of a thin wire – Air wedge method 

 
 

OUTCOMES: 

Upon completion of the course, the students will be able to TOTAL: 30 PERIODS 
 

 

apply principles of elasticity, optics and thermal properties for engineering applications. 
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CHEMISTRY LABORATORY: (Any seven experiments to be 

conducted) OBJECTIVES: 

To make the student to acquire practical skills in the determination of water quality 

parameters through volumetric and instrumental analysis. 

To acquaint the students with  the  determination  of  molecular  weight  of  a  

ymer by viscometery. 

 

 
 

pol 

 

1. Estimation of HCl using Na2CO3 as primary standard and Determination of alkalinity in 
water sample. 

2. Determination of total, temporary & permanent hardness of water by EDTA method. 

3. Determination of DO content of water sample by Winkler‘s method. 

4. Determination of chloride content of water sample by argentometric method. 

5. Estimation of copper content of the given solution by Iodometry. 
6. Determination of strength of given hydrochloric acid using pH meter. 

7. Determination of strength of acids in a mixture of acids using conductivity meter. 

8. Estimation of iron content of the given solution using potentiometer. 

9. Estimation of iron content of the water sample using spectrophotometer (1, 

10- Phenanthroline / thiocyanate method). 

10. Estimation of sodium and potassium present in water using flame photometer. 

11. Determination of molecular weight of polyvinyl alcohol using Ostwald viscometer. 
12. Pseudo first order kinetics-ester hydrolysis. 
13. Corrosion experiment-weight loss method. 

14. Determination of CMC. 
15. Phase change in a solid. 

16. Conductometric titration of strong acid vs strong base. 

 

OUTCOMES: 

    The students will be outfitted with hands-on knowledge in the quantitative chemical analysis 

of water quality related parameters. 

 

TOTAL: 30 

 

PERIODS TEXTBOOKS: 

1. Vogel‘s Textbook of Quantitative Chemical Analysis (8
TH 

edition, 2014) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

PPPPaaaaggggeeee 11112222 ooooffff 111111116666 934



B.TECH-EEE-R2021-SEM II 

 

 

21147S21 

TECHNICAL ENGLISH L T P C 

OBJECTIVES: The Course prepares  second semester engineering and Technology stud5ents1to:  0 4 

• Develop strategies and skills to enhance their ability to read and comprehend engineering and 

technology texts. 

• Foster their ability to write convincing job applications and effective reports. 

• Develop their speaking skills to make technical presentations , participate in group discussions. 

• Strengthen their listening skill which will help them comprehend lectures and talks in their areas of 

specialisation. 

UNIT I INTRODUCTION TECHNICAL ENGLISH 12 

Listening- Listening to talks mostly of a scientific/technical  nature  and  completing  information-gap  

exercises- Speaking –Asking for and giving directions- Reading – reading short technical texts from journals- 

newsapapers- Writing- purpose statements – extended definitions – issue- writing instructions – 

checklists-recommendations-Vocabulary Development- technical vocabulary 

Language Development –subject verb agreement - compound words. 

 

UNIT II READING AND STUDY SKILLS 12 

Listening- Listening to longer technical talks and completing exercises based on them-Speaking – describing    

a process-Reading – reading longer technical texts- identifying the various transitions in a text- paragraphing- 

Writing- interpreting cgarts, graphs- Vocabulary Development-vocabularyused in formal letters/emails and 

reports Language Development- impersonal passive voice, numerical adjectives. 

 

UNIT III TECHNICAL WRITING AND GRAMMAR 12 

Listening- Listening to classroom lectures/ talkls on engineering/technology -Speaking – introduction to 

technical presentations- Reading – longer texts both general and technical, practice in speed reading; 

Writing-Describing a process, use of sequence words- Vocabulary  Development- sequence words-  

Misspelled words. Language Development- embedded sentences 

 

UNIT IV REPORT WRITING 12 

Listening- Listening to documentaries and making notes. Speaking – mechanics of presentations- Reading 

– reading for detailed comprehension- Writing- email etiquette- job application – cover letter – 

Résumé preparation( via email and hard copy)- analytical essays and issue based essays-- Vocabulary 

Development- finding suitable synonyms-paraphrasing-. Language Development- clauses- if conditionals. 

 

UNIT V GROUP DISCUSSION AND JOB APPLICATIONS 12 

Listening- TED/Ink talks; Speaking –participating in a group discussion -Reading–  reading  and  

understanding technical articles Writing– Writing reports- minutes of a meeting- accident and survey- 

Vocabulary Development- verbal analogies Language Development- reported speech 

 

TOTAL : 60 PERIODS 

 
 

OUTCOMES: At the end of the course learners will be able to: 

Read technical texts and write area- specific texts effortlessly. 

Listen and comprehend lectures and talks in their area of specialisation successfully. 

Speak appropriately and effectively in varied formal and informal contexts. 

Write reports and winning job applications. 
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TEXT BOOKS: 

1. Board of editors. Fluency in English A Course book for Engineering and Technology. 

Orient Blackswan, Hyderabad: 2016 

2. Sudharshana.N.P and Saveetha. C. English for Technical Communication. Cambridge 

University Press: New Delhi, 2016. 

 

REFERENCES 

1. Booth-L. Diana, Project Work, Oxford University Press, Oxford: 2014. 

2. Grussendorf, Marion, English for Presentations, Oxford University Press, Oxford: 2007 

3. Kumar, Suresh. E. Engineering English. Orient Blackswan: Hyderabad,2015 

4. Means, L. Thomas and Elaine Langlois, English & Communication For Colleges. 

Cengage Learning, USA: 2007 

5. Raman, Meenakshi and Sharma, Sangeetha- Technical Communication Principles and 

Practice.Oxford University Press: New Delhi,2014. 

 
 

Students can be asked to read Tagore, Chetan Bhagat and for suplementary reading. 
 

 

 
 

21148S22A 

OBJECTIVES : 

ENGINEERING MATHEMATICS  –  II L T P C 
5 1 0 4 

This course is designed to cover topics such as Matrix Algebra, Vector Calculus, Complex Analysis 
and Laplace Transform. Matrix Algebra is one of  the powerful tools to handle practical problems arising  

in the field of engineering. Vector calculus can be widely used for modelling the various laws of physics. 
The various methods of complex analysis and  Laplace  transforms  can be  used  for  efficiently  solving 
the problems that occur in various branches of engineering disciplines. 

 

UNIT I MATRICES 12 

Eigenvalues and Eigenvectors of a real matrix – Characteristic equation – Properties of Eigenvalues and 

Eigenvectors  –  Cayley-Hamilton  theorem  –  Diagonalization  of  matrices  –   Reduction   of   a  quadratic 

form to canonical form by orthogonal transformation – Nature of quadratic forms. 

UNIT II VECTOR CALCULUS 12 

Gradient  and  directional  derivative  –  Divergence and curl - Vector identities – Irrotational and 

Solenoidal vector fields – Line integral over a plane curve – Surface integral - Area of a curved surface -  

Volume integral - Green‘s, Gauss divergence and Stoke‘s theorems – Verification and  application  in  

evaluating line, surface and volume integrals. 

UNIT III ANALYTIC FUNCTIONS 12 

Analytic functions – Necessary and sufficient conditions for analyticity in Cartesian and polar 

coordinates - Properties – Harmonic conjugates – Construction of analytic function - Conformal 

mapping – Mapping  by  functions w     z 
1 2 - Bilinear transformation. 
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UNIT IV COMPLEX INTEGRATION 12 

Line integral - Cauchy‘s integral theorem – Cauchy‘s integral formula – Taylor‘s and Laurent‘s series 

– Singularities – Residues – Residue theorem – Application of residue theorem for evaluation of real integrals 

– Use of circular contour and semicircular contour. 
 

UNIT V LAPLACE TRANSFORMS 12 

Existence conditions – Transforms of elementary functions – Transform of unit step function and unit impulse 

function – Basic properties – Shifting theorems -Transforms of derivatives and integrals  – Initial and final  

value theorems – Inverse transforms – Convolution  theorem – Transform of  periodic functions – Application  

to solution of linear second order ordinary differential equations with constant coefficients. 

 
 

OUTCOMES : TOTAL: 60 PERIODS 

 
After successfully completing the course, the student will have a good understanding of the following topics 

and their applications: 

 

Eigenvalues and eigenvectors, diagonalization of a matrix, Symmetric matrices, Positive definite 

matrices and similar matrices. 

Gradient, divergence and curl of a vector point function and related identities. 

Evaluation of line, surface and volume integrals using Gauss, Stokes and Green‘s theorems and their 

verification. 

Analytic functions, conformal mapping and complex integration. 

Laplace transform and inverse transform of simple functions, properties, various related 

theorems and application to differential equations with constant coefficients. 

 

TEXT BOOKS : 

 
1. Grewal B.S., ―Higher Engineering Mathematics‖, Khanna Publishers, New Delhi, 

43
rd 

Edition, 2014. 
2. Kreyszig Erwin, "Advanced Engineering Mathematics ", John Wiley and Sons, 

10
th 

Edition, New Delhi, 2016. 

REFERENCES : 

 
1. Bali  N.,  Goyal  M.  and  Watkins  C.,  ―Advanced  Engineering  Mathematics‖,   Firewall  

Media (An imprint of Lakshmi Publications Pvt., Ltd.,), New Delhi, 7
th 

Edition, 2009. 
2. Jain  R.K.  and Iyengar   S.R.K.,  ―  Advanced Engineering Mathematics  ‖, Narosa 

Publications, New Delhi , 3
rd 

Edition, 2007. 
3. O‘Neil, P.V. ―Advanced Engineering Mathematics‖, Cengage Learning India 

Pvt., Ltd, New Delhi, 2007. 

4.  Sastry, S.S, ―Engineering Mathematics",  Vol. I & II,

 PHI Learning Pvt. Ltd, 

4
th 

Edition, New Delhi, 2014. 
5. Wylie, R.C. and Barrett, L.C., ―Advanced Engineering Mathematics ―Tata McGraw Hill 

Education Pvt. Ltd, 6th Edition, New Delhi, 2012. 
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PHYSICS FOR ELECTRONICS ENGINEERING 

(Common to BME, ME, CC, ECE, EEE, E&I, ICE) 
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L T P C 

5 1 0 3 

 

OBJECTI 

VES: 

To understand the essential principles of Physics of semiconductor device and Electron transport 

properties. Become proficient in magnetic, dielectric and optical properties of materials and nano 

devices. 

UNIT I ELECTRICAL PROPERTIES OF MATERIALS 9 

Classical free electron theory - Expression  for  electrical  conductivity  –  Thermal  conductivity, 

expression - Wiedemann-Franz law – Success and failures - electrons in metals – Particle in a three 

dimensional box – degenerate states – Fermi- Dirac statistics – Density of energy states – Electron in 

periodic potential: Bloch thorem – metals and insulators - Energy bands in solids– tight binding 

approximation - Electron effective mass – concept of hole. 

UNIT II SEMICONDUCTOR PHYSICS 9 

Intrinsic Semiconductors – Energy band diagram – direct and indirect semiconductors – Carrier 

concentration in  intrinsic  semiconductors – extrinsic semiconductors - Carrier concentration in N- 

type & P-type semiconductors – Carrier transport: Velocity-electric field relations – drift and diffusion 

transport - Einstein‘s relation – Hall effect and devices – Zener  and  avalanche  breakdown  in  p-n 

junctions - Ohmic contacts – tunnel diode - Schottky diode – MOS capacitor - power transistor. 

UNIT III MAGNETIC AND DIELECTRIC PROPERTIES OF MATERIALS 9 

Magnetism in materials – magnetic field and induction – magnetization - magnetic permeability and 

susceptibility–types of magnetic materials – microscopic classification of magnetic materials - 

Ferromagnetism: origin and exchange interaction- saturation magnetization and Curie temperature – 

Domain Theory. Dielectric materials: Polarization processes – dielectric loss – internal field – Clausius-

Mosotti relation- dielectric breakdown – high-k dielectrics. 

UNIT IV OPTICAL PROPERTIES OF MATERIALS 9 

Classification of optical materials – carrier generation and  recombination  processes  -  Absorption  

emission and scattering of light in metals, insulators  and  Semiconductors  (concepts  only)  -  photo  
current in a P- N diode – solar cell –photo detectors - LED – Organic LED – Laser diodes – excitons - 
quantum confined Stark effect – quantum dot laser. 

UNIT V NANOELECTRONIC DEVICES 9 

Introduction - electron density in bulk material – Size dependence of  Fermi  energy–  quantum  
confinement – quantum structures - Density of states in quantum well, quantum wire and quantum dot 
structures –Zener-Bloch  oscillations  –  resonant  tunneling  –  quantum  interference  effects  –  
mesoscopic structures: conductance fluctuations and coherent transport – Coulomb blockade effects 

- Single electron phenomena and Single electron Transistor – magnetic semiconductors– spintronics - 

Carbon nanotubes: Properties and applications. 

TOTAL : 45 PERIODS 

 
OUTCOMES: 

At the end of the course, the students will able to 
gain knowledge on classical and quantum electron theories, and energy band structuues, 

acquire knowledge on basics of semiconductor physics and its applications in various devices, 

get knowledge on magnetic and dielectric properties of materials, 

have the necessary understanding on the functioning of optical materials for optoelectronics, 

understand the basics of quantum structures and their applications in spintronics and carbon 

electronics. 
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TEXT BOOKS: 

1. Kasap, S.O. ―Principles of Electronic Materials and Devices‖, McGraw-Hill Education, 2007. 
2. Umesh K Mishra & Jasprit Singh, ―Semiconductor Device Physics and Design‖, Springer, 

2008. 

3. Wahab, M.A. ―Solid State Physics: Structure and Properties of Materials‖. Narosa Publishing 

House, 2009. 
 

REFERENCES 

1. Garcia, N. & Damask, A. ―Physics for Computer Science Students‖. Springer-Verlag, 2012. 

2. Hanson, G.W. ―Fundamentals of Nanoelectronics‖. Pearson Education, 2009 

3. Rogers, B., Adams, J. & Pennathur, S. ―Nanotechnology: Understanding 

Small Systems‖. CRC Press, 2014 

 

 
 

21149S24A ENVIRONMENTAL SCIENCE AND ENGINEERING L T P C 

5 1 0 4 

 
 

OBJECTIVES: 

To study the nature and facts about environment. 

To finding and implementing scientific, technological, economic and political solutions to 

environmental problems. 

To study the interrelationship between living organism and environment. 

To appreciate the importance of environment by assessing its impact on the human world; 

envision the surrounding environment, its functions and its value. 

To study the dynamic processes and understand the features of the earth‟s interior and 

surface. 

To study the integrated themes and biodiversity, natural resources, pollution control and waste 

management. 

UNIT I ENVIRONMENT, ECOSYSTEMS AND BIODIVERSITY 14 

Definition, scope and importance of environment – need for  public  awareness  -  concept  of  an  

ecosystem – structure and function of an ecosystem – producers, consumers and decomposers – energy  

flow in the ecosystem – ecological succession – food chains, food webs and ecological pyramids – 

Introduction, types, characteristic features, structure and  function  of  the  (a)  forest ecosystem (b) 

grassland ecosystem (c) desert ecosystem (d) aquatic ecosystems (ponds, streams, lakes, rivers, oceans, 

estuaries) – Introduction to biodiversity definition: genetic, species and ecosystem diversity – 

biogeographical classification of India – value of biodiversity: consumptive use, productive use, social, 

ethical, aesthetic and option values – Biodiversity at global, national and local levels – India as a mega- 

diversity nation – hot-spots of biodiversity – threats to biodiversity: habitat loss, poaching of wildlife, man-

wildlife conflicts – endangered and endemic  species  of  India  – conservation  of  biodiversity:  In- situ and 

ex-situ conservation of biodiversity. Field study of common plants, insects, birds; Field study of simple 

ecosystems – pond, river, hill slopes, etc. 

UNIT II ENVIRONMENTAL POLLUTION 8 

Definition – causes, effects and control measures of: (a) Air pollution (b) Water pollution  (c)  Soil  

pollution (d) Marine pollution (e) Noise pollution (f) Thermal pollution (g) Nuclear hazards – solid waste 

management: causes, effects and control measures of municipal solid wastes – role of an individual in 

prevention of pollution – pollution case studies – disaster management: floods, earthquake, cyclone and 

landslides. Field study of local polluted site – Urban / Rural / Industrial / Agricultural. 
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UNIT III NATURAL RESOURCES 10 

Forest resources: Use and over-exploitation, deforestation, case studies- timber extraction, mining, dams 

and their effects on forests and tribal people – Water resources: Use and over- utilization of surface and 

ground water, floods, drought, conflicts over water, dams-benefits and problems – Mineral resources: Use 

and exploitation, environmental  effects  of  extracting  and  using  mineral  resources,  case  studies  –  

Food resources: World food  problems,  changes  caused  by  agriculture  and overgrazing, effects of 

modern agriculture, fertilizer-pesticide problems, water logging, salinity, case studies – Energy resources: 

Growing energy needs, renewable and non renewable energy sources, use of alternate energy sources. case 

studies – Land resources: Land as a resource, land degradation, man induced landslides, soil erosion and 

desertification – role of an individual  in  conservation  of natural resources – Equitable use  of  resources 

for sustainable lifestyles. Field study of local area to document environmental assets – river / forest / 

grassland / hill / mountain. 

 

UNIT IV SOCIAL ISSUES AND THE ENVIRONMENT 7 

From unsustainable to sustainable development – urban problems  related  to  energy  –  water  

conservation, rain  water  harvesting,  watershed  management  –  resettlement  and  rehabilitation  of 

people; its problems and concerns,  case  studies  –  role  of  non-governmental  organization-  

environmental ethics: Issues and possible solutions – climate change, global warming, acid rain, ozone  

layer depletion, nuclear accidents and holocaust, case  studies. –  wasteland  reclamation  – consumerism 

and waste products – environment production act – Air  (Prevention  and  Control  of Pollution)  act  – 

Water (Prevention and control of Pollution) act – Wildlife protection act – Forest conservation act – 

enforcement machinery involved in environmental legislation- central and state pollution control boards- 

Public awareness. 

 

UNIT V HUMAN POPULATION AND THE ENVIRONMENT 6 

Population growth, variation among nations – population explosion – family welfare programme – 

environment and human health – human rights – value education – HIV  / AIDS  –  women and child 

welfare – role of information technology in environment and human health – Case studies. 

TOTAL: 45 PERIODS 

OUTCOMES: 

Environmental Pollution or problems cannot be solved by mere laws. Public participation is an 

important aspect which serves the environmental Protection. One will obtain knowledge on the 

following after completing the course. 

Public awareness of environmental is at infant stage. 

Ignorance and incomplete knowledge has lead to misconceptions 

Development and improvement in std. of living has lead to serious environmental disasters 

 
TEXTBOOKS: 

1. Benny Joseph, ‗Environmental Science and Engineering‘, Tata McGraw-Hill, New Delhi, 2006. 

2. Gilbert  M.Masters,  ‗Introduction  to  Environmental  Engineering  and  Science‘,  2
nd 

edition, 

Pearson Education, 2004. 
 

REFERENCES : 

1. Dharmendra S. Sengar, ‗Environmental law‘, Prentice hall of India PVT LTD,New Delhi, 2007. 

2. Erach Bharucha, ―Textbook of Environmental Studies‖, Universities Press(I) PVT, LTD, 

Hydrabad, 2015. 

3. G. Tyler Miller and Scott E. Spoolman, ―Environmental Science‖, Cengage Learning India 

PVT, LTD, Delhi, 2014. 

4. Rajagopalan, R, ‗Environmental Studies-From Crisis to Cure‘, Oxford University Press, 2005. 
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21153S25C CIRCUIT THEORY L T P C 
  5 1 0 4 

OBJECTIVES: 

To introduce electric circuits and its analysis 

To impart knowledge on solving circuit equations using network theorems 

To introduce the phenomenon of resonance in coupled circuits. 

To educate on obtaining the transient response of circuits. 

To introduce Phasor diagrams and analysis of three phase circuits 

 

UNIT I BASIC CIRCUITS ANALYSIS 6+6 

Resistive elements - Ohm‘s Law Resistors in series and parallel circuits – Kirchoffs laws – Mesh current 

and node voltage - methods of analysis. 
 

UNIT II NETWORK REDUCTION AND THEOREMS FOR DC AND AC IRCUITS 6+6 

Network reduction: voltage and current division, source transformation – star  delta  conversion.  

Thevenins and Norton Theorems – Superposition Theorem – Maximum power transfer theorem – 

Reciprocity Theorem – Millman's theorem. 

 

UNIT III TRANSIENT RESPONSE ANALYSIS 6+6 

L and C elements -Transient response of RL, RC and RLC Circuits using Laplace transform for 

DC input and A.C. sinusoidal input. 

 

UNIT IV THREE PHASE CIRCUITS 6+6 

A.C. circuits – Average and RMS value - Phasor Diagram – Power, Power Factor and Energy.- Analysis  
of three  phase 3-wire  and 4-wire circuits with star and delta connected loads, 
balanced & un  balanced  –  phasor  diagram  of voltages and currents – power measurement in three  
phase circuits. 

 

UNIT V RESONANCE AND COUPLED CIRCUITS 6+6 

Series and parallel resonance – their frequency response – Quality factor and Bandwidth  - Self and  

mutual inductance – Coefficient of coupling – Tuned circuits – Single tuned circuits. 

 
 

OUTCOMES: TOTAL : 60 PERIODS 
 

Ability to analyse electrical circuits 

Ability to apply circuit theorems 

Ability to analyse transients 

 
TEXT BOOKS: 

1. William H. Hayt Jr, Jack E. Kemmerly and Steven M. Durbin, ―Engineering Circuits 

Analysis‖, McGraw Hill publishers, edition, New Delhi, 2013. 

2. Charles K. Alexander, Mathew N.O. Sadiku, ―Fundamentals of Electric Circuits‖, Second 

Edition, McGraw Hill, 2013. 

3. Allan H. Robbins, Wilhelm C. Miller, ―Circuit Analysis Theory and Practice‖, Cengage 

Learning India, 2013. 

 
REFERENCES 

 

1. Chakrabarti A, ―Circuits Theory (Analysis and synthesis), Dhanpath Rai & Sons, New 

Delhi, 1999. 

2. Jegatheesan, R., ―Analysis of Electric Circuits,‖ McGraw Hill, 2015. 

3. Joseph A. Edminister, Mahmood Nahri, ―Electric circuits‖, Schaum‘s series, McGraw- Hill, 

New Delhi, 2010. 
4. M E Van Valkenburg, ―Network Analysis‖,Prentice-Hall of India Pvt Ltd, New Delhi, 
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2015. 

5. Mahadevan, K., Chitra, C., ―Electric Circuits Analysis,‖ Prentice-Hall of India Pvt Ltd., New 

Delhi, 2015. 
6. Richard C. Dorf and James A. Svoboda, ―Introduction to Electric Circuits‖, 7th Edition, 

John Wiley & Sons, Inc. 2015. 

7. Sudhakar A and Shyam Mohan SP, ―Circuits and Network Analysis and Synthesis‖, 

McGraw Hill, 2015. 

 

 

 

 

21154S26C BASIC CIVIL AND MECHANICAL ENGINEERING L T  P C 

5  1  0 4 
 

OBJECTIVES: 

To impart basic knowledge on Civil and Mechanical Engineering. 

To familiarize the materials and measurements used in Civil Engineering. 

To provide the exposure on the fundamental elements of civil engineering structures. 

To enable the students to distinguish the components and working principle of power plant 
units, IC engines, and R & AC system. 

 

A – OVER VIEW 
 

UNIT I SCOPE OF CIVIL AND MECHANICAL ENGINEERING 10 

Overview of  Civil  Engineering  -  Civil  Engineering  contributions  to  the  welfare  of  Society  –  

Specialized sub disciplines in Civil   Engineering – Structural, Construction, Geotechnical, 

Environmental, Transportation and Water Resources Engineering 
 

Overview of Mechanical Engineering - Mechanical Engineering contributions to the welfare of Society 
–Specialized sub disciplines in Mechanical Engineering - Production, Automobile, Energy Engineering - 

Interdisciplinary concepts in Civil and Mechanical Engineering. 
 

B – CIVIL 

ENGINEERING 

UNIT II SURVEYING AND CIVIL ENGINEERING MATERIALS 10 

 

Surveying: Objects – classification – principles – measurements of distances – angles – leveling – 

determination of areas– contours - examples. 

 

Civil Engineering Materials:Bricks – stones – sand – cement – concrete – steel - timber - modern materials 

 

UNIT III BUILDING COMPONENTS AND STRUCTURES 15 

Foundations:    Types    of    foundations    -    Bearing    capacity and   settlement – Requirement of good 

foundations. 
 

Civil Engineering Structures: Brickmasonry – stonemasonry – beams – columns – lintels – roofing 
– flooring – plastering – floor area, carpet area and floor space index - Types of Bridges and Dams – water 
supply - sources and quality of water - Rain water harvesting - introduction to high way and rail way. 

 

 

 

 

 

 

PPPPaaaaggggeeee 22220000 ooooffff 111111116666 942



B.TECH-EEE-R2021-SEM II 

 

 

C – MECHANICAL ENGINEERING 
 

UNIT IV INTERNAL COMBUSTION ENGINES AND POWER PLANTS 15 

Classification of Power Plants - Internal combustion engines as automobile power plant  – Working principle  

of Petrol and Diesel Engines – Four stroke and two stroke  cycles  –  Comparison  of  four stroke  and  two 

stroke engines – Working principle of steam, Gas, Diesel, Hydro - electric and Nuclear Power plants –- 

working principle of Boilers, Turbines, Reciprocating Pumps (single acting  and  double  acting)  and 

Centrifugal Pumps 

UNIT V REFRIGERATION AND AIR CONDITIONING SYSTEM 10 

Terminology of Refrigeration and Air Conditioning. Principle of vapour compression and absorption system– 

Layout of typical domestic refrigerator–Window and Split type room Air conditioner. 

 
OUTCOMES: TOTAL: 60 PERIODS 

 

On successful completion of this course, the student will be able to 

appreciate the Civil and Mechanical Engineering components of Projects. 

explain the usage of construction material and proper selection of construction materials. 

measure distances and area by surveying 

identify the components used in power plant cycle. 

demonstrate working principles of petrol and diesel engine. 

elaborate the components of refrigeration and Air conditioning cycle. 

 
TEXTBOOKS: 

 

1. Shanmugam Gand Palanichamy MS,―Basic Civil and Mechanical Engineering‖,Tata McGraw 

Hill PublishingCo.,NewDelhi,1996. 

 
REFERENCES: 

1. Palanikumar, K. Basic Mechanical Engineering, ARS Publications, 2010. 

2. Ramamrutham S.,―Basic Civil Engineering‖, Dhanpat Rai Publishing Co.(P) Ltd.1999. 

3. Seetharaman S.,―BasicCivil Engineering‖,AnuradhaAgencies,2005. 

4. ShanthaKumar SRJ.,―Basic Mechanical Engineering‖, Hi-tech Publications, Mayiladuthurai, 

2000. 

5. Venugopal K. and Prahu Raja V., ―Basic Mechanical Engineering‖, Anuradha Publishers, 

Kumbakonam,2000. 

 

21154L27 ENGINEERING PRACTICES LABORATORY L T P C 

0 0 3 2 

 

OBJECTIVES: 

To provide exposure to the students with hands on experience on various basic engineering practices in  

Civil, Mechanical, Electrical and Electronics Engineering. 

 

GROUP A (CIVIL & 

MECHANICAL) 
 

I CIVIL ENGINEERING PRACTICE 13 

Buildings: 

(a) Study of plumbing and carpentry components of residential and industrial buildings. Safety 

aspects. 
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Plumbing Works: 

(a) Study of pipeline joints, its location and functions: valves, taps, couplings, unions, reducers, elbows 

in household fittings. 

(b) Study of pipe connections requirements for pumps and turbines. 

(c) Preparation of plumbing line sketches for water supply and sewage works. (d) 

Hands-on-exercise: 

 

Basic pipe connections – Mixed pipe material connection – Pipe connections with different joining 

components. 
 

(e) Demonstration of plumbing requirements of high-rise buildings. 

 

Carpentry using Power Tools only: 

(a) Study of the joints in roofs, doors, windows and furniture. (b) 

Hands-on-exercise: 

Wood work, joints by sawing, planing and cutting. 

 

II MECHANICAL ENGINEERING PRACTICE 18 

Welding: 

(a) Preparation of butt joints, lap joints and T- joints by Shielded metal arc welding. (b) 

Gas welding practice 
Basic Machining: 

(a) Simple Turning and Taper turning 

(b) Drilling Practice 

 

Sheet Metal Work: 

(a) Forming & Bending: 

(b) Model making – Trays and funnels. (c) 

Different type of joints. 

 

Machine assembly practice: 

(a) Study of centrifugal pump 
(b) Study of air conditioner 

 

Demonstration on: 

(a) Smithy operations, upsetting, swaging, setting down and bending. Example – 

Exercise – Production of hexagonal headed bolt. 

(b) Foundry operations like mould preparation for gear and step cone pulley. 
(c) Fitting – Exercises – Preparation of square fitting and V – fitting models. 

 

GROUP B (ELECTRICAL & ELECTRONICS) 
 

III ELECTRICAL ENGINEERING PRACTICE 13 

1. Residential house wiring using switches, fuse, indicator, lamp and energy meter. 

2. Fluorescent lamp wiring. 
3. Stair case wiring 

4. Measurement of electrical quantities – voltage, current, power & power factor in RLC circuit. 

5. Measurement of energy using single phase energy meter. 

6. Measurement of resistance to earth of an electrical equipment. 
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IV ELECTRONICS ENGINEERING PRACTICE 16 

1. Study of Electronic components and equipments – Resistor,  colour coding measurement 

of AC signal parameter (peak-peak, rms period, frequency) using CR. 
2. Study of logic gates AND, OR, EX-OR and NOT. 
3. Generation of Clock Signal. 

 
 

4. Soldering practice  –  Components  Devices  and  Circuits  –  Using  general  purpose  

PCB. 

5. Measurement of ripple factor of HWR and FWR. 
 

OUTCOMES: 

On successful completion of this course, the student will be able to 

 
TOTAL: 60 PERIODS 

fabricate carpentry components and pipe connections including plumbing works. 

use welding equipments to join the structures. 

Carry out the basic machining operations 

Make the models using sheet metal works 

Illustrate on centrifugal pump, Air conditioner, operations of smithy, foundary 

and fittings 

Carry out basic home electrical works and appliances 

Measure the electrical quantities 

Elaborate on the components, gates, soldering practices. 

 
CIVIL 

 
LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

 
1. Assorted components for plumbing consisting of metallic pipes, plastic pipes, 

flexible pipes, couplings, unions, elbows, plugs and   
other fittings. 15 Sets. 

2. Carpentry vice (fitted to work bench) 15 Nos. 

3. Standard woodworking tools 15 Sets. 

4. Models of industrial trusses, door joints, furniture joints 5 each 

5. Power Tools: (a) Rotary Hammer 2 Nos 
(b) Demolition Hammer 2 Nos (c) 

Circular Saw 2 Nos (d) 
Planer 2 Nos (e) 

Hand Drilling Machine 2 Nos (f) 
Jigsaw 2 Nos  

MECHANICAL 

 

1. Arc welding transformer with cables and holders 5 Nos. 

2. Welding booth with exhaust facility 5 Nos. 

3. Welding accessories like welding shield, chipping hammer, 
wire brush, etc. 5 Sets. 

4. Oxygen and acetylene gas cylinders, blow pipe and other 
welding outfit. 2 Nos. 

5. Centre lathe 2 Nos. 

6. Hearth furnace, anvil and smithy tools 2 Sets. 

7. Moulding table, foundry tools 2 Sets. 
8. Power Tool: Angle Grinder 2 Nos 

9. Study-purpose items: centrifugal pump, air-conditioner One each. 
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ELECTRICAL 

1. Assorted electrical components for house wiring 15 Sets 

2. Electrical measuring instruments 10 Sets 
3. Study purpose items: Iron box, fan and regulator, emergency lamp 1 each 

4. Megger (250V/500V) 1 No. 

5. Power Tools: (a) Range Finder 2 Nos 

(b) Digital Live-wire detector 2 Nos 

 

ELECTRONICS 

 

1. Soldering guns 10 Nos. 

2. Assorted electronic components for making circuits 50 Nos. 

3. Small PCBs 10 Nos. 
4. Multimeters 10 Nos. 

5. Study purpose items: Telephone, FM radio, low-voltage power supply 

 

21153L28C ELECTRIC CIRCUITS LABORATORY L T   P C 

0 0 3 2 

OBJECTIVES: 
 

To simulate various electric circuits using Pspice/ Matlab/e-Sim / Scilab 

To gain practical experience on electric circuits and verification of theorems. 

 

LIST OF EXPERIMENTS 

 

1. Simulation and experimental verification of electrical circuit problems using Kirchhoff‘s 

voltage and current laws. 

2. Simulation and experimental verification of electrical circuit problems using Thevenin‘s 

theorem. 
3. Simulation and experimental verification of electrical circuit problems using Norton‘s 

theorem. 

4. Simulation and experimental verification of electrical circuit problems using Superposition 

theorem. 

5. Simulation and experimental verification of Maximum Power transfer Theorem. 

6. Study of Analog and digital oscilloscopes and measurement of sinusoidal voltage, 

frequency and power factor. 

7. Simulation and Experimental validation of R-C electric circuit transients. 

8. Simulation and Experimental validation of frequency response of RLC electric circuit. 

9. Design and Simulation of series resonance circuit. 

10. Design and Simulation of parallel resonant circuits. 

11. Simulation of three phase balanced and unbalanced star, delta networks circuits. 
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OUTCOMES: TOTAL: 60 PERIODS 
 

Understand and apply circuit theorems and concepts in engineering applications. 

Simulate electric circuits. 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

 

1 Regulated Power Supply: 0 – 15 V D.C - 10 Nos / Distributed Power Source. 

2 Function Generator (1 MHz) - 10 Nos. 

3 Single Phase Energy Meter - 1 No. 

4 Oscilloscope (20 MHz) - 10 Nos. 

5 Digital Storage Oscilloscope (20 MHz) – 1 No. 

6 10 Nos. of PC with Circuit Simulation Software (min  10  Users)  (  e-Sim  / 

Scilab/ Pspice / MATLAB /other Equivalent software Package) and Printer (1 No.) 

7 AC/DC - Voltmeters (10 Nos.), Ammeters (10 Nos.) and Multi-meters (10 Nos.) 

8 Single Phase Wattmeter – 3 Nos. 

9 Decade Resistance Box, Decade Inductance Box, Decade Capacitance Box - 6 Nos 

each. 

10 Circuit Connection Boards - 10 Nos.Necessary Quantities of Resistors,Inductors, 

Capacitors of various capacities (Quarter Watt to 10Watt 
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21149S31C TRANSFORMS AND PARTIAL DIFFERENTIAL EQUATIONS L   T P   C 

3 1   0 4 
OBJECTIVES : 

 

To introduce the basic concepts of PDE for solving standard partial differential equations. 

To introduce Fourier series analysis which is central to many applications in engineering apart from its 

use in solving boundary value problems. 

       To acquaint the student with Fourier series techniques in solving heat flow problems used in various 

situations. 

To acquaint the student with Fourier transform techniques used in wide variety of situations. 

To introduce the effective mathematical tools for the solutions of partial differential equations that  

model several physical processes and to develop Z transform techniques for discrete time systems. 
 

UNIT I PARTIAL DIFFERENTIAL EQUATIONS 12 

Formation of partial differential equations – Singular integrals - Solutions of  standard types  of first order  

partial differential equations - Lagrange‘s linear equation - Linear partial differential equations of second and 
higher order with constant coefficients of both homogeneous and non-homogeneous types. 

UNIT II FOURIER SERIES 12 

Dirichlet‘s conditions – General Fourier series – Odd and even  functions  – Half  range  sine  series  – Half 

range cosine series – Complex form of Fourier series – Parseval‘s identity – Harmonic analysis. 

UNIT III APPLICATIONS OF PARTIAL DIFFERENTIAL EQUATIONS 12 

Classification  of  PDE  –  Method  of  separation  of  variables  -  Fourier  Series  Solutions  of   one  

dimensional wave equation – One dimensional equation of heat conduction – Steady state solution of two 

dimensional equation of heat conduction. 

cosine transforms – Properties – Transforms of simple functions – Convolution theorem – Parseval‘s identity. 

UNIT V Z - TRANSFORMS AND DIFFERENCE EQUATIONS 12 

Z-transforms - Elementary properties – Inverse  Z-transform  (using  partial  fraction  and  residues)  –  Initial 

and final value theorems - Convolution theorem - Formation of difference equations – Solution of difference 

equations using Z - transform. 

TOTAL : 60 PERIODS 

 

OUTCOMES : 

Upon successful completion of the course, students should be able to: 

Understand how to solve the given standard partial differential equations. 

Solve differential equations using Fourier series analysis which plays a vital role in engineering 

applications. 

Appreciate the physical significance of Fourier series techniques in solving one and two 

dimensional heat flow problems and one dimensional wave equations. 

Understand the mathematical principles on transforms and partial differential equations would provide 

them the ability to formulate and solve some of the physical problems of engineering. 

Use the effective mathematical tools for the solutions of  partial differential equations by using  

Z transform techniques for discrete time systems. 
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TEXT BOOKS : 

 

1. Grewal B.S., ―Higher Engineering Mathematics", 43
rd 

Edition, Khanna Publishers, New Delhi, 

2014. 

2. Narayanan S., Manicavachagom Pillay.T.K and Ramanaiah.G "Advanced Mathematics for 

Engineering Students", Vol. II & III, S.Viswanathan Publishers Pvt. Ltd, Chennai, 1998. 

 

REFERENCES : 

 
1. Andrews, L.C and Shivamoggi, B, "Integral Transforms for Engineers" SPIE Press, 1999. 

2. Bali.  N.P  and  Manish  Goyal,  "A  Textbook  of  Engineering  Mathematics",  9
th 

Edition, Laxmi 

Publications Pvt. Ltd, 2014. 
th

 
3. Erwin Kreyszig, "Advanced Engineering Mathematics ", 10 

rd 
Edition, John Wiley, India, 2016. 

4. James, G., "Advanced Modern Engineering Mathematics", 3 Edition, Pearson Education, 2007. 
5. Ramana. B.V., "Higher Engineering Mathematics", McGraw Hill Education Pvt. Ltd, New Delhi, 

2016. 

6. Wylie, R.C. and Barrett, L.C., ―Advanced Engineering Mathematics ―Tata McGraw Hill Education 

Pvt. Ltd, 6th Edition, New Delhi, 2012. 

 

 

 

21153C32 

OBJECTIVES: 

 To study various number systems and simplify the logical expressions using Boolean 

functions 

To study combinational circuits 

To design various synchronous and asynchronous circuits. 

To introduce asynchronous sequential circuits and PLDs 

To introduce digital simulation for development of application oriented logic circuits. 
 

UNIT I NUMBER SYSTEMS AND DIGITAL LOGIC FAMILIES 6+6 

Review of number systems, binary codes, error detection  and  correction  codes  (Parity  and 

Hamming code) - Digital Logic Families -comparison of  RTL,  DTL,  TTL,  ECL  and  MOS   

families -operation, characteristics of digital logic family. 
 

UNIT II COMBINATIONAL CIRCUITS 6+6 

Combinational logic - representation of logic functions-SOP and POS forms, K-map 

representations - minimization using K maps - simplification and implementation of 

combinational logic – multiplexers  and  de  multiplexers  -  code  converters,  adders,  

subtractors, Encoders and Decoders. 

 
UNIT III SYNCHRONOUS SEQUENTIAL CIRCUITS 6+6 

Sequential logic- SR, JK, D and T flip flops - level triggering and edge triggering - counters - 

asynchronous and synchronous type - Modulo counters - Shift registers - design of 

synchronous sequential circuits – Moore and Melay models- Counters, state diagram; state 

reduction; state assignment. 
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UNIT IV ASYNCHRONOUS SEQUENTIAL CIRCUITS AND PROGRAMMABILITY LOGIC 

DEVICES  6+6 

 
Asynchronous sequential logic circuits-Transition  tability,  flow  tability-race  conditions, hazards  

&errors in digital circuits; analysis of asynchronous sequential logic circuits- introduction to 

Programmability Logic Devices: PROM – PLA –PAL, CPLD-FPGA. 

 

UNIT V VHDL 6+6 

RTL Design – combinational logic – Sequential circuit – Operators – Introduction to Packages – 

Subprograms – Test bench. (Simulation /Tutorial Examples: adders, counters, flip flops, Multiplexers & 

De multiplexers). 

 

OUTCOMES: TOTAL : 60PERIODS 
 

Ability to design combinational and sequential Circuits. 

Ability to simulate using software package. 

Ability to study various number systems and simplify the logical expressions using 
Boolean functions 

Ability to design various synchronous and asynchronous circuits. 

Ability to introduce asynchronous sequential circuits and PLDs 

Ability to introduce digital simulation for development of application oriented logic circuits. 

TEXT BOOKS: 

1. James W. Bignel, Digital Electronics, Cengage learning, 5th Edition, 2007. 
2. M. Morris Mano, ‗Digital Design with an introduction to the VHDL‘, Pearson 

Education, 2013. 

3. Comer ―Digital Logic & State Machine Design, Oxford, 2012. 
REFERENCES 

1. Mandal, ―Digital Electronics Principles & Application, McGraw Hill Edu, 2013. 

2. William Keitz, Digital Electronics-A Practical Approach with VHDL, Pearson, 2013. 

3. Thomas L.Floyd, ‗Digital Fundamentals‘, 11th edition, Pearson Education, 2015. 

4. Charles H.Roth, Jr, Lizy Lizy Kurian John, ‗Digital System Design using VHDL, Cengage, 

2013. 

5. D.P.Kothari,J.S.Dhillon, ‗Digital circuits and Design‘,Pearson Education, 2016. 
 

 

 
 

21153C33 ELECTROMAGNETIC THEORY L T P C 
  2 2 0 3 

OBJECTIVES: 

To introduce the basic mathematical concepts related to electromagnetic vector fields 

To impart knowledge on the concepts of 

Electrostatic fields, electrical potential, energy density and their applications. 
Magneto static fields, magnetic flux density, vector potential and its applicati Different 

methods of emf generation and Maxwell‘s equations 

Electromagnetic waves and characterizing parameters 

 
UNIT I ELECTROSTATICS – I 6+6 

Sources and effects of electromagnetic fields – Coordinate Systems –  Vector fields  –Gradient, Divergence,  

Curl – theorems and applications - Coulomb‘s Law – Electric field intensity – Field due to discrete and 

continuous charges – Gauss‘s law and applications. 
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UNIT II ELECTROSTATICS – II 6+6 

Electric potential – Electric field  and  equipotential  plots,  Uniform  and  Non-Uniform  field, Utilization  

factor – Electric field in free space, conductors, dielectrics - Dielectric polarization – Dielectric strength - 

Electric field in multiple dielectrics – Boundary conditions, Poisson‘s and Laplace‘s equations, Capacitance, 

Energy density, Applications. 

 

UNIT III MAGNETOSTATICS 6+6 

Lorentz force, magnetic field intensity (H) – Biot–Savart‘s Law - Ampere‘s Circuit Law – H due to straight 

conductors, circular loop, infinite sheet of current, Magnetic flux density (B) – B in free space, conductor, 

magnetic  materials  –  Magnetization,  Magnetic  field   in   multiple   media   – Boundary  conditions,  scalar 

and vector potential, Poisson‘s Equation, Magnetic force, Torque, Inductance, Energy density, Applications. 

 

UNIT IV ELECTRODYNAMIC FIELDS 6+6 

Magnetic Circuits - Faraday‘s law – Transformer and motional EMF – Displacement current - Maxwell‘s 

equations (differential and integral form) – Relation between field theory and circuit theory – Applications. 

 

UNIT V ELECTROMAGNETIC WAVES 6+6 

Electromagnetic wave generation and equations – Wave  parameters;  velocity,  intrinsic impedance, 

propagation constant – Waves in free  space,  lossy  and  lossless  dielectrics, conductors- skin  depth  - 

Poynting vector – Plane wave reflection and refraction. 

TOTAL : 60 PERIODS 

 
 

OUTCOMES: 

Ability to understand the basic mathematical concepts related to electromagnetic vector fields. 

Ability to understand the basic concepts about electrostatic fields, electrical potential, energy 

density and their applications. 

Ability to acquire the knowledge in magneto static fields,  magnetic flux density,  vector potential  

and its applications. 

Ability to understand the different methods of emf generation and Maxwell‘s equations 

Ability to understand the basic concepts electromagnetic waves  and  characterizing parameters  

Ability to understand and compute Electromagnetic fields and apply them for design and analysis of 

electrical equipment and systems 

TEXT BOOKS: 

1. Mathew N. O. Sadiku, ‗Principles of Electromagnetics‘, 6th Edition, Oxford University 

Press Inc. Asian edition, 2015. 

2. William H. Hayt and John A. Buck, ‗Engineering Electromagnetics‘, McGraw Hill Special 

Indian edition, 2014. 

3. Kraus and Fleish, ‗Electromagnetics with Applications‘, McGraw Hill International 

Editions, Fifth Edition, 2010 

 
REFERENCES 

1. V.V.Sarwate, ‗Electromagnetic fields and waves‘, First Edition, Newage Publishers, 

1993. 

2. J.P.Tewari, ‗Engineering Electromagnetics - Theory, Problems and Applications‘, Second 

Edition, Khanna Publishers. 

3. Joseph. A.Edminister, ‗Schaum‘s Outline of Electromagnetics, Third Edition (Schaum‘s 

Outline Series), McGraw Hill, 2010. 

4. S.P.Ghosh,  Lipika  Datta,  ‗Electromagnetic  Field  Theory‘,  First Edition, McGraw Hill 

Education(India) Private Limited, 2012. 

5.  K A Gangadhar, ‗Electromagnetic Field Theory‘, Khanna Publishers; Eighth Reprint : 

2015 

. 
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21153C34 ELECTRICAL MACHINES – I L T P C 

  2 2 0 3 
 

 

OBJECTIVES: 

To impart knowledge on the following Topics 
Magnetic-circuit analysis and introduce magnetic materials 

Constructional  details,  the  principle  of  operation,  prediction  of   performance,   the   

methods of testing the transformers and three phase transformer connections. 

Working principles of electrical machines using the concepts of electromechanical energy 

conversion principles and derive expressions for generated voltage and torque developed in all 

Electrical Machines. 

Working principles of DC  machines  as  Generator  types,  determination  of  their  no- 

load/load characteristics, starting and methods of speed control of motors. 

Various losses taking place in D.C. Motor and to study the different testing methods to arrive at 

their performance. 

 
UNIT I MAGNETIC CIRCUITS AND MAGNETIC MATERIALS 6+6 

Magnetic circuits –Laws governing magnetic circuits - Flux linkage, Inductance and energy – 

Statically and Dynamically  induced  EMF  -  Torque  –  Properties  of  magnetic  materials,  

Hysteresis and Eddy Current losses - AC excitation,  introduction  to  permanent  magnets- 

Transformer as a magnetically coupled circuit. 

 

UNIT II TRANSFORMERS 6+6 

Construction – principle of operation – equivalent circuit parameters – phasor diagrams, losses – 

testing – efficiency and voltage regulation-all day efficiency-Sumpner‘s test, per unit representation – 

inrush current - three phase transformers-connections – Scott Connection 

– Phasing of transformer– parallel operation of three phase transformers-auto transformer – 

tap changing transformers- tertiary winding. 

 
UNIT III ELECTROMECHANICAL ENERGY CONVERSION AND CONCEPTS IN 

ROTATING MACHINES 6+6 

Energy in magnetic system – Field energy and co energy-force and torque equations – singly and 

multiply excited magnetic field systems-mmf of distributed windings – Winding Inductances-, 

magnetic fields in rotating machines –  rotating  mmf waves  –  magnetic saturation and leakage  

fluxes. 

 

UNIT IV DC GENERATORS 6+6 

Construction and components of DC Machine – Principle of operation - Lap  and  wave  windings-

EMF equations– circuit  model  –  armature  reaction  –methods  of  excitation-  commutation - 

interpoles compensating winding –characteristics of DC generators. 

 

UNIT V DC MOTORS 6+6 

Principle and operations - types of DC Motors – Speed Torque Characteristics of DC Motors- starting 

and speed control of DC motors –Plugging, dynamic  and  regenerative  braking- testing  and  

efficiency – Retardation test- Swinburne‘s test and Hopkinson‘s test - Permanent Magnet DC 

(PMDC)motors-applications of DC 

Motor 
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OUTCOMES: TOTAL : 60 PERIODS 

 
Ability to analyze the magnetic-circuits. 

 
 

Ability to acquire the knowledge in constructional details of transformers. 

Ability to understand the concepts of electromechanical energy conversion. 

Ability to acquire the knowledge in working principles of DC Generator. 

Ability to acquire the knowledge in working principles of DC Motor 

Ability to acquire the knowledge in various losses taking place in D.C. Machines 

TEXT BOOKS: 
1. Stephen J. Chapman, ‗Electric Machinery Fundamentals‘4 

Education Pvt. Ltd, 2010. 

 
edition, McGraw Hill 

2. P.C. Sen‗Principles of Electric Machines and Power Electronics‘ John Wiley & Sons; 

3rd Edition 2013. 
3. Nagrath, I.J. and Kothari.D.P., Electric Machines‘, McGraw-Hill Education, 2004 

 

REFERENCES 

1. Theodore Wildi, ―Electrical Machines, Drives, and Power Systems‖, Pearson 

Education., (5th Edition), 2002. 

2. B.R. Gupta ,‘Fundamental of Electric Machines‘ New age International Publishers,3
rd

 

Edition ,Reprint 2015. 

3. S.K. Bhattacharya, ‗Electrical Machines‘ McGraw - Hill Education, New Delhi, 3
rd

 

Edition,2009. 

4. Vincent Del Toro, ‗Basic Electric Machines‘ Pearson India Education, 2016. 

5. Surinder Pal Bali, ‗Electrical Technology Machines & Measurements, Vol.II, Pearson, 

2013. 

6. Fitzgerald. A.E., Charles Kingsely Jr, Stephen D.Umans, ‗Electric Machinery‘, Sixth edition, 

McGraw Hill Books Company, 2003. 

 

 
21153C35 ELECTRON DEVICES AND CIRCUITS L  T  P  C 

3   0  0 3 
OBJECTIVES: 

 

The student should be made to: 

Understand the structure of basic electronic devices. 

Be exposed to active and passive circuit elements. 

Familiarize the operation and applications of transistor like BJT and FET. 

Explore the characteristics of amplifier gain and frequency response. 

Learn the required functionality of positive and negative feedback systems. 

UNIT I PN JUNCTION DEVICES 9 

PN junction diode –structure, operation and V-I characteristics, diffusion and  transition  capacitance  -  

Rectifiers – Half Wave and Full Wave Rectifier,– Display devices- LED, Laser diodes, Zener 

diodecharacteristics- Zener Reverse characteristics – Zener as regulator 

UNIT II TRANSISTORS AND THYRISTORS 9 

BJT, JFET, MOSFET- structure, operation, characteristics and Biasing UJT, Thyristors and IGBT - Structure 

and characteristics. 
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UNIT III AMPLIFIERS 9 

BJT small signal model – Analysis of CE, CB, CC amplifiers- Gain and frequency response –MOSFET small 

signal model– Analysis of CS and Source follower  –  Gain  and  frequency  response-  High  frequency  

analysis. 

UNIT IV MULTISTAGE AMPLIFIERS AND DIFFERENTIAL AMPLIFIER 9 

BIMOS cascade amplifier, Differential amplifier – Common mode and Difference mode analysis – FET input 

stages – Single tuned amplifiers – Gain and frequency response – Neutralization methods, power amplifiers 

–Types (Qualitative analysis). 

UNIT V FEEDBACK AMPLIFIERS AND OSCILLATORS 9 

Advantages of  negative  feedback – voltage / current, series , Shunt feedback –positive feedback – Condition  

for oscillations, phase shift – Wien bridge, Hartley, Colpitts and Crystal oscillators. 

 
 

OUTCOMES: TOTAL : 45 PERIODS 

Upon Completion of the course, the students will be ability to: 

Explain the structure and working operation of basic electronic devices. 

Able to identify and differentiate both active and passive elements 

Analyze the characteristics of different electronic devices such as diodes and 

transistors 

Choose and adapt the required components to construct an amplifier circuit. 

Employ the acquired knowledge in design and analysis of oscillators 
 

TEXT BOOKS: 

1. . David A. Bell ,‖Electronic devices and circuits‖, Oxford University higher education, 5
th

 

edition 2008. 
2. Sedra and smith, ―Microelectronic circuits‖,7 

 
REFERENCES: 

 

Ed., Oxford University Press 

 

nd 
1. Balbir Kumar, Shail.B.Jain, ―Electronic devices and circuits‖ PHI learning private limited, 2 

2014. 

edition 

th 
2. Thomas L.Floyd, ―Electronic devices‖ Conventional current version, Pearson prentice hall, 10 

Edition, 2017. 
3. Donald A Neamen, ―Electronic Circuit Analysis and Design‖ Tata McGraw Hill, 3rd Edition, 2003. 

4. Robert L.Boylestad, ―Electronic devices and circuit theory‖, 2002. 
5. Robert B. Northrop, ―Analysis and Application of Analog Electronic Circuits to Biomedical 

Instrumentation‖, CRC Press, 2004. 
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21153C36 

 
OBJECTIVE: 

Providing an overview of Power Plants and detailing the role of Mechanical Engineers in their 
operation and maintenance. 

UNIT I COAL BASED THERMAL POWER PLANTS 9 

Rankine  cycle  -  improvisations,  Layout  of  modern  coal  power  plant,  Super  Critical  Boilers, FBC 
Boilers, Turbines, Condensers, Steam & Heat rate, Subsystems of thermal power plants – Fuel and ash 
handling, Draught system, Feed water treatment. Binary Cycles and Cogeneration systems. 

UNIT II DIESEL, GAS TURBINE AND COMBINED CYCLE POWER PLANTS 9 
Otto, Diesel, Dual & Brayton Cycle - Analysis & Optimisation. Components  of  Diesel and  Gas Turbine 
power plants. Combined Cycle Power Plants. Integrated Gasifier based Combined Cycle systems. 

UNIT III NUCLEAR POWER PLANTS 9 

Basics of Nuclear Engineering, Layout and subsystems of Nuclear Power Plants,  Working  of Nuclear  

Reactors : Boiling Water Reactor (BWR), Pressurized  Water  Reactor  (PW R),  CANada  Deuterium- 

Uranium reactor (CANDU), Breeder, Gas Cooled and Liquid Metal Cooled Reactors. Safety measures for 

Nuclear Power plants. 

UNIT IV POWER FROM RENEWABLE ENERGY 9 

Hydro Electric Power Plants – Classification, Typical Layout and associated components including Turbines. 

Principle, Construction and working of Wind, Tidal, Solar  Photo  Voltaic  (SPV), Solar Thermal, Geo 

Thermal, Biogas and Fuel Cell power systems. 

 

UNIT V        ENERGY, ECONOMIC AND ENVIRONMENTAL ISSUES OF POWER PLANTS 

9 

Power tariff types, Load distribution parameters, load curve, Comparison of site selection criteria, relative 

merits  &  demerits,  Capital  &  Operating  Cost   of   different   power   plants.   Pollution control   

technologies including Waste Disposal Options for Coal and Nuclear Power Plants. 

 

 
OUTCOMES: TOTAL : 45 PERIODS 

 

Upon the completion of this course the students will be able to 

CO1 Explain the layout, construction and working of the components inside a thermal power plant. 

CO2 Explain the layout, construction and working of the components inside a Diesel, Gas and 

Combined cycle power plants. 
CO3 Explain the layout, construction and working of the components inside nuclear power plants. 
CO4 Explain the layout, construction and working of the components inside Renewable energy 

power plants. 

CO5 Explain the applications of power plants while extend their knowledge to power plant 

economics and environmental hazards and estimate the costs of electrical energy production. 

TEXT BOOK: 

1. Nag. P.K., "Power Plant Engineering", Third Edition, Tata McGraw – Hill Publishing Company 

Ltd., 2008. 

 

 
REFERENCES: 

1. El-Wakil. M.M., "Power Plant Technology", Tata McGraw – Hill Publishing Company Ltd., 

2010. 
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2. Godfrey Boyle, "Renewable energy", Open University, Oxford University Press in association with the 

Open University, 2004. 
3. Thomas C. Elliott, Kao Chen and Robert C. Swanekamp, "Power Plant Engineering", Second 

Edition, Standard Handbook of McGraw – Hill, 1998. 

 
21153L37 ELECTRONICS LABORATORY L T P C 

  0 0 3 2 

OBJECTIVES: 

To enability the students to understand the behavior of semiconductor device based on 

experimentation. 

LIST OF EXPERIMENTS 

1. Characteristics of Semiconductor diode and Zener diode 

2. Characteristics of a NPN Transistor under common emitter , common collector and 

common base configurations 

3. Characteristics of JFET and draw the equivalent circuit 

4. Characteristics of UJT and generation of saw tooth waveforms 

5. Design and Frequency response characteristics of a Common Emitter amplifier 

6. Characteristics of photo diode & photo transistor, Study of light activated relay circuit 

7. Design and testing of RC phase shift and LC oscillators 

8. Single Phase half-wave and full wave rectifiers with inductive and capacitive filters 

9. Differential amplifiers using FET 

10. Study of CRO for frequency and phase measurements 

11. Realization of passive filters 

 
OUTCOMES: 

Ability to understand and analyse electronic circuits. 

 

TOTAL: 60 PERIODS 

 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

 
1. Semiconductor devices like Diode, Zener Diode, NPN Transistors,  JFET, UJT, Photo diode, 

Photo Transistor 

2. Resistors, Capacitors and inductors 

3. Necessary digital IC 8 

4. Function Generators 10 

5. Regulated  3 output Power Supply 5, ± 15V 10 

6. CRO 10 

7. Storage Oscilloscope 1 

8. Bread boards 

9. Atleast one demo module each for the listed equipments. 

10. Component data sheets to be provided 
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21153L38 ELECTRICAL MACHINES LABORATORY-I L T P C 

0 0 3 2 

OBJECTIVES: 

To expose the students to the operation of D.C. machines and transformers and give 

them experimental skill. 
 

LIST OF EXPERIMENTS 

1. Open circuit and load characteristics of DC shunt generator- critical resistance and critical speed. 

2. Load characteristics of DC compound generator with differential and cumulative 

connections. 

3. Load test on DC shunt motor. 

4. Load test on DC compound motor. 

5. Load test on DC series motor. 

6. Swinburne‘s test and speed control of DC shunt motor. 

7. Hopkinson‘s test on DC motor – generator set. 

8. Load test on single-phase transformer and three phase transformers. 

9. Open circuit and short circuit tests on single phase transformer. 

10. Sumpner‘s test on single phase transformers. 

11. Separation of no-load losses in single phase transformer. 

12 Study of starters and 3-phase transformers connections. 

 
OUTCOMES: TOTAL: 60 PERIODS 

 

Ability to understand and analyze DC Generator 

Ability to understand and analyze DC Motor 

Ability to understand and analyse Transformers. 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

1. DC Shunt Motor with Loading Arrangement – 3 nos 

2. DC Shunt Motor Coupled with Three phase Alternator – 1 No. 

3. Single Phase Transformer – 4 nos 

4. DC Series Motor with Loading Arrangement – 1 No. 

5. DC compound Motor with Loading Arrangement – 1 No. 

6. Three Phase Induction Motor with Loading Arrangement – 2 nos 

7. Single Phase Induction Motor with Loading Arrangement – 1 No. 

8. DC Shunt Motor Coupled With DC Compound Generator – 2 nos 

9. DC Shunt Motor Coupled With DC Shunt Motor – 1 No. 

10. Tachometer -Digital/Analog – 8 nos 

11. Single Phase Auto Transformer – 2 nos 

12. Three Phase Auto Transformer – 1 No. 

13. Single Phase Resistive Loading Bank – 2 nos 

14. Three Phase Resistive Loading Bank. – 2 nos 
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21149S41C NUMERICAL METHODS L T P C 

4 0 0 4 

OBJECTIVES : 
 

 To introduce the basic concepts of solving algebraic and transcendental equations. 

 To introduce the numerical techniques of interpolation in various intervals in real life 

situations. 

 To acquaint the student with understanding of numerical techniques of differentiation and 
integration which plays an important role in engineering and technology disciplines. 

 To acquaint the knowledge of various techniques and methods of solving ordinary differential 

equations. 

 To understand the knowledge of various techniques and methods of solving various types of partial 

differential equations. 

UNIT I SOLUTION OF EQUATIONS AND EIGENVALUE PROBLEMS 12 

Solution of algebraic and transcendental equations - Fixed point iteration method – Newton Raphson method - 
Solution of linear system of equations - Gauss elimination method – Pivoting - Gauss Jordan method – Iterative 
methods of  Gauss Jacobi and Gauss Seidel - Eigenvalues of a matrix by Power method  and Jacobi‘s method  
for symmetric matrices. 

UNIT II INTERPOLATION  AND   APPROXIMATION 12 

Interpolation  with  unequal  intervals  -  Lagrange's  interpolation  –  Newton‘s  divided  difference  

interpolation – Cubic Splines - Difference operators and relations - Interpolation with equal intervals  -  

Newton‘s forward and backward difference formulae. 

UNIT III NUMERICAL   DIFFERENTIATION  AND   INTEGRATION 12 

Approximation  of  derivatives  using  interpolation  polynomials   -   Numerical   integration   using 

Trapezoidal,  Simpson‘s  1/3  rule  –  Romberg‘s  Method  -  Two  point  and  three   point   Gaussian   

quadrature formulae – Evaluation of double integrals by Trapezoidal and Simpson‘s 1/3 rules. 

UNIT IV INITIAL VALUE PROBLEMS FOR ORDINARY DIFFERENTIAL EQUATIONS 12 

Single step methods - Taylor‘s series method - Euler‘s method - Modified Euler‘s  method  - Fourth order 

Runge - Kutta method for solving first order equations - Multi step methods - Milne‘s and Adams 

- Bash forth predictor corrector methods for solving first order equations. 

UNIT V BOUNDARY VALUE PROBLEMS IN ORDINARY AND PARTIAL DIFFERENTIAL 

EQUATIONS 12 

Finite difference methods for solving second order two - point linear boundary value problems - Finite  

difference techniques for  the  solution  of  two  dimensional  Laplace‘s  and  Poisson‘s  equations  on 

rectangular domain – One dimensional heat flow equation by  explicit  and  implicit  (Crank  Nicholson) 

methods – One dimensional wave equation by explicit method. 
 

TOTAL : 60 PERIODS 

OUTCOMES : 

Upon successful completion of the course, students should be able to: 

 Understand the basic concepts and techniques of solving algebraic and transcendental equations. 

 Appreciate the numerical techniques of interpolation and error approximations in various intervals 

in real life situations. 

 Apply the numerical techniques of differentiation and integration for engineering problems. 

 Understand the knowledge of various techniques and methods for solving first and second order 

ordinary differential equations. 

 Solve the partial and ordinary differential equations with initial and boundary conditions by using 

certain techniques with engineering applications. 
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TEXTBOOKS : 

1. Burden, R.L and Faires, J.D, "Numerical Analysis", 9
th
 Edition, Cengage Learning, 2016. 

2. Grewal, B.S., and Grewal, J.S., "Numerical Methods in Engineering and Science", Khanna 
Publishers, 10

th
 Edition, New Delhi, 2015. 

REFERENCES : 

1. Brian Bradie, "A Friendly Introduction to Numerical Analysis", Pearson Education, Asia, New 

Delhi, 2007. 

2. Gerald. C. F. and Wheatley. P. O., "Applied Numerical Analysis", Pearson Education, Asia, 6
th
 

Edition, New Delhi, 2006. 
3. Mathews, J.H. "Numerical Methods for Mathematics, Science and Engineering", 2

nd
 Edition, Prentice 

Hall, 1992. 

4. Sankara Rao. K., "Numerical Methods for Scientists and Engineers", Prentice Hall of India Pvt. 
Ltd, 3

rd
 Edition, New Delhi, 2007. 

5. Sastry, S.S, "Introductory Methods of Numerical Analysis", PHI Learning Pvt. Ltd, 5
th
 Edition, 

2015. 
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21153C42 ELECTRICAL MACHINES – II L T P C 

2 2 0 3 

 
OBJECTIVES: 

To impart knowledge on the following Topics 

 Construction and performance of salient and non – salient type synchronous 

generators. 

 Principle of operation and performance of synchronous motor. 

 Construction, principle of operation and performance of induction machines. 

 Starting and speed control of three-phase induction motors. 

 Construction, principle of operation and performance of single phase induction motors 

and special machines. 
 

UNIT I SYNCHRONOUS GENERATOR 6+6 

Constructional details – Types  of  rotors  –winding  factors-  emf  equation  –  Synchronous  

reactance – Armature reaction – Phasor diagrams of non salient pole synchronous generator  

connected to infinite bus--Synchronizing and parallel operation – Synchronizing torque -Change of 

excitation and mechanical input- Voltage regulation – EMF, MMF, ZPF and A.S.A  methods  – 

steady state power- angle characteristics– Two reaction theory –slip test -short circuit transients - 

Capability Curves 

 

UNIT II SYNCHRONOUS MOTOR 6+6 

Principle of operation – Torque equation – Operation on infinite bus bars - V and Inverted V curves 

– Power input and power developed equations – Starting methods – Current loci for constant power 

input, constant excitation and constant power developed-Hunting – natural frequency of oscillations 

– damper windings- synchronous condenser. 

 

UNIT III THREE PHASE INDUCTION MOTOR 6+6 

Constructional details –  Types  of  rotors  –-  Principle  of  operation  –  Slip  –cogging  and  
crawling- Equivalent circuit – Torque-Slip characteristics - Condition for maximum torque – Losses 

and efficiency – Load test - No load and blocked rotor  tests  -  Circle  diagram  –  Separation  of 
losses – Double cage induction motors –Induction generators – Synchronous induction motor. 

 

UNIT IV STARTING AND SPEED CONTROL OF THREE PHASE INDUCTION 

MOTOR 

6+6 

Need for starting – Types of starters – DOL, Rotor resistance, Autotransformer and  Star- delta 

starters – Speed control – Voltage control, Frequency control and pole changing – Cascaded 

connection-V/f control – Slip power recovery scheme-Braking of three phase induction motor: 

Plugging, dynamic braking and regenerative braking. 

 

UNIT V SINGLE PHASE INDUCTION MOTORS AND SPECIAL MACHINES 6+6 

Constructional  details  of  single  phase  induction  motor  –  Double  field revolving theory and 

operation – Equivalent circuit – No load and blocked rotor test – Performance analysis – Starting 

methods of single-phase induction  motors  –  Capacitor-start  capacitor  run Induction  motor- 

Shaded pole induction motor - Linear induction motor – Repulsion motor - 

Hysteresis  motor  -  AC  series  motor-  Servo  motors-  Stepper  motors  -  introduction   to   

magnetic levitation systems. 

 

TOTAL : 60 PERIODS 
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OUTCOMES: 

 Ability to understand the construction and working principle of Synchronous 

Generator 

 Ability to understand MMF curves and armature windings. 

 Ability to acquire knowledge on Synchronous motor. 

 Ability to understand the construction and working principle of Three phase Induction 
Motor 

 Ability to understand the construction and working principle of Special Machines 

 Ability to predetermine the performance characteristics of Synchronous Machines. 

TEXT BOOKS: 

1. A.E. Fitzgerald, Charles Kingsley, Stephen. D. Umans, ‗Electric Machinery‘, Mc Graw 

Hill publishing Company Ltd, 2003. 

2. Vincent Del Toro, ‗Basic Electric Machines‘ Pearson India Education, 2016. 

3. Stephen J. Chapman, ‗Electric Machinery Fundamentals‘4
th
 edition, McGraw Hill 

Education Pvt. Ltd, 2010. 

REFERENCES 

1. D.P. Kothari and I.J. Nagrath, ‗Electric Machines‘, McGraw  Hill  Publishing 

Company Ltd, 2002. 

2. P.S. Bhimbhra, ‗Electrical Machinery‘, Khanna Publishers, 2003. 

3. M.N. Bandyopadhyay, Electrical Machines Theory and Practice, PHI Learning PVT LTD., 

New Delhi, 2009. 

4. B.R.Gupta, ‘Fundamental of Electric Machines‘ New age International Publishers,3
rd

 

Edition ,Reprint 2015. 

5. Murugesh Kumar, ‗Electric Machines‘, Vikas Publishing House Pvt. Ltd, 2002. 

6. Alexander S. Langsdorf, ‗Theory of Alternating-Current Machinery‘, McGraw Hill 

Publications, 2001. 
 

 

 

 

 
 

21153C43 TRANSMISSION AND DISTRIBUTION L T P C 
  3 0 0 3 

OBJECTIVES: 

 To study the structure of electric power system and to develop expressions for the 

computation of transmission line parameters. 

 To obtain the equivalent circuits for the transmission lines based on distance and to determine 

voltage regulation and efficiency. 

 To understand the mechanical design of transmission lines and to analyze the voltage 

distribution in insulator strings to improve the efficiency. 

 To study the types, construction of cabilitys and methods to improve the efficiency. 

 To study about distribution systems, types of substations, methods of grounding, EHVAC, 

HVDC and FACTS. 

UNIT I TRANSMISSION LINE PARAMETERS 9 

Structure of Power System - Parameters of  single and  three  phase transmission  lines  with single 

and double circuits -Resistance, inductance and capacitance of solid, stranded and bundled 

conductors, Symmetrical and unsymmetrical spacing and transposition - application of self and 

mutual GMD; skin and proximity effects -Typical configurations, conductor types and electrical 

parameters of EHV lines. 
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UNIT II MODELLING AND PERFORMANCE OF TRANSMISSION LINES 9 

Performance of Transmission lines - short line, medium line and long line - equivalent circuits,  

phasor  diagram,  attenuation  constant,  phase  constant,  surge   impedance   -  transmission 

efficiency and voltage regulation, real and reactive power flow in lines - Power Circle diagrams - 

Formation of Corona – Critical Voltages – Effect on Line Performance. 

UNIT III MECHANICAL DESIGN OF LINES 9 

Mechanical design of  OH  lines  –  Line  Supports  –Types  of  towers  –  Stress  and  Sag  

Calculation – Effects of Wind  and  Ice  loading.  Insulators:  Types,  voltage  distribution  in  

insulator string, improvement of string efficiency, testing of insulators. 

UNIT IV UNDER GROUND CABILITYS 9 

Underground cabilitys - Types of cabilitys – Construction of single core and 3 core Cabilitys - 

Insulation Resistance – Potential Gradient - Capacitance of Single-core and 3 core cabilitys 

- Grading of cabilitys - Power factor and heating of cabilitys– DC cabilitys. 

UNIT V DISTRIBUTION SYSTEMS 9 

Distribution Systems – General Aspects – Kelvin‘s  Law  –  AC  and  DC  distributions  - 

Techniques of Voltage Control and Power factor improvement – Distribution Loss –Types of 

Substations -Methods of Grounding – Trends in Transmission and Distribution: EHVAC, HVDC 

and FACTS (Qualitative treatment only). 

TOTAL : 45 PERIODS 

OUTCOMES: 

 To understand the importance and the functioning of transmission line parameters. 

 To understand the concepts of Lines and Insulators. 

 To acquire knowledge on the performance of Transmission lines. 

 To acquire knowledge on Underground Cabilitys 

 To become familiar with the function of different components used in Transmission and 

Distribution levels of power system and modelling of these components. 
 

TEXT BOOKS: 

1. D.P.Kothari, I.J. Nagarath, ‗Power System Engineering‘, Mc Graw-Hill Publishing 

Company limited, New Delhi, Second Edition, 2008. 

2. C.L.Wadhwa, ‗Electrical Power Systems‘, New Academic Science Ltd, 2009. 

3. S.N. Singh, ‗Electric Power Generation, Transmission and Distribution‘, Prentice Hall of 

India Pvt. Ltd, New Delhi, Second Edition, 2011. 

REFERENCES 

1. B.R.Gupta, ‗Power System Analysis and Design‘ S. Chand, New Delhi, Fifth Edition, 

2008. 

2. Luces M.Fualken berry, Walter Coffer, ‗Electrical Power Distribution and 

Transmission‘, Pearson Education, 2007. 

3. Arun Ingole, "power transmission and distribution" Pearson Education, 2019 

4. J.Brian, Hardy and Colin R.Bayliss ‗Transmission and Distribution in Electrical 

Engineering‘, Newnes; Fourth Edition, 2012. 

5. G.Ramamurthy, ―Handbook of Electrical power Distribution,‖ Universities Press, 

2013. 

6. V.K.Mehta, Rohit Mehta, ‗Principles of power system‘, S. Chand & Company Ltd, New 

Delhi, 2013 
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21153C44 

 
OBJECTIVES: 

MEASUREMENTS AND INSTRUMENTATION L T P C 
3 0 0 3 

To impart knowledge on the following Topics 

 Basic functional elements of instrumentation. 

 Fundamentals of electrical and electronic instruments. 

 Comparison between various measurement techniques. 

 Various storage and display devices. 

 Various transducers and the data acquisition systems. 

UNIT I INTRODUCTION 9 

Functional  elements  of  an  instrument  –  Static  and  dynamic  characteristics  –  Errors  in  

measurement –  Statistical  evaluation  of  measurement  data  –  Standards  and  calibration- Principle  

and types of analog and digital voltmeters, ammeters. 

UNIT II ELECTRICAL AND ELECTRONIC INSTRUMENTS 9 

Principle and types of multi meters – Single and three phase watt meters and energy meters – Magnetic 

measurements – Determination of B-H curve and  measurements  of  iron  loss  –  Instrument  

transformers – Instruments for measurement of frequency and phase. 

UNIT III COMPARATIVE METHODS OF MEASUREMENTS 9 

D.C potentiometers, D.C (Wheat stone, Kelvin  and  Kelvin  Double  bridge)  &  A.C  bridges  

(Maxwell, Anderson and Schering bridges), transformer ratio bridges, self-balancing  bridges. 

Interference & screening – Multiple earth and earth loops - Electrostatic and  electromagnetic  

Interference – Grounding techniques. 

UNIT IV STORAGE AND DISPLAY DEVICES 9 

Magnetic disk and tape – Recorders, digital plotters and  printers,  CRT  display,  digital  CRO, LED, 

LCD & Dot matrix display – Data Loggers. 

UNIT V TRANSDUCERS AND DATA ACQUISITION SYSTEMS 9 

Classification of transducers – Selection of transducers  –  Resistive,  capacitive  &  inductive  

Transducers – Piezoelectric, Hall effect, optical  and  digital  transducers  –  Elements  of  data  

acquisition system – Smart sensors-Thermal Imagers. 

TOTAL : 45 PERIODS 

OUTCOMES: 

 To acquire knowledge on Basic functional elements of instrumentation 

 To understand the concepts of Fundamentals of electrical and electronic instruments 

 Ability to compare between various measurement techniques 

 To acquire knowledge on Various storage and display devices 

 To understand the concepts Various transducers and the data acquisition systems 

 Ability to model and analyze electrical and electronic Instruments and understand the 

operational features of display Devices and Data Acquisition System. 
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TEXT BOOKS: 

1. A.K. Sawhney, ‗A Course in Electrical & Electronic Measurements & Instrumentation‘, 

Dhanpat Rai and Co, 2010. 

2. J. B. Gupta, ‗A Course in Electronic and Electrical Measurements‘, S. K. Kataria & Sons, Delhi, 

2013. 
3. Doebelin E.O. and Manik D.N., Measurement Systems – Applications and Design, Special 

Indian Edition, McGraw Hill Education Pvt. Ltd., 2007. 

REFERENCES 

1. H.S. Kalsi, ‗Electronic Instrumentation‘, McGraw Hill, III Edition 2010. 

2. D.V.S. Murthy, ‗Transducers and Instrumentation‘, Prentice Hall of India Pvt Ltd, 2015. 

3. David Bell, ‗ Electronic Instrumentation & Measurements‘, Oxford University Press,2013. 

4. Martin Reissland, ‗Electrical Measurements‘, New Age International (P) Ltd., Delhi, 2001. 

5. Alan. S. Morris, Principles of Measurements and Instrumentation, 2nd Edition, Prentice Hall of India, 

2003. 

 

 

 

 

 

21153C45 LINEAR INTEGRATED CIRCUITS AND APPLICATIONS L T   P C 

3 0 0 3 

OBJECTIVES: 

To impart knowledge on the following topics 

• Signal analysis using Op-amp based circuits. 

• Applications of Op-amp. 

• Functional blocks and the applications of special ICs like Timers, PLL circuits, regulator 

Circuits. 

• IC fabrication procedure. 

UNIT I IC FABRICATION 9 

IC classification, fundamental of monolithic IC  technology,  epitaxial  growth,  masking  and  

etching, diffusion of impurities. Realisation of monolithic ICs and  packaging.  Fabrication  of  

diodes, capacitance, resistance, FETs and PV Cell. 

UNIT II CHARACTERISTICS OF OPAMP 9 

Ideal OP-AMP characteristics, DC characteristics, AC characteristics, differential  amplifier; 

frequency response of OP-AMP; Basic applications of op-amp – Inverting and Non-inverting 

Amplifiers, summer, differentiator and integrator-V/I & I/V converters. 

UNIT III APPLICATIONS OF OPAMP 9 

Instrumentation  amplifier  and  its  applications  for   transducer  Bridge, Log and Antilog 

Amplifiers- Analog multiplier & Divider, first and second order active filters, comparators, 

multivibrators, waveform generators, clippers,  clampers,  peak  detector,  S/H  circuit,  D/A  

converter (R- 2R ladder and weighted resistor types), A/D converters using opamps. 

UNIT IV SPECIAL ICs 9 

Functional block, characteristics of 555 Timer and its PWM application - IC-566 voltage 

controlled oscillator IC; 565-phase locked loop IC, AD633 Analog multiplier ICs. 
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UNIT V APPLICATION ICs 9 

AD623 Instrumentation Amplifier and its application as load  cell  weight  measurement  -  IC  

voltage regulators –LM78XX, LM79XX; Fixed voltage regulators its application as Linear power 

supply - LM317, 723 Variability voltage regulators, switching regulator- SMPS - ICL 

8038 function generator IC. 

TOTAL : 45 PERIODS 

 

OUTCOMES: 

 Ability to acquire knowledge in IC fabrication procedure 

 Ability to analyze the characteristics of Op-Amp 

 To understand the importance of Signal analysis using Op-amp based circuits. 

 Functional blocks and the applications of special ICs like Timers, PLL circuits, regulator 

Circuits. 

 To understand and acquire knowledge on the Applications of Op-amp 

 Ability to understand and analyse, linear integrated circuits their Fabrication and 

Application. 

TEXT BOOKS: 

1. David A. Bell, ‗Op-amp & Linear ICs‘, Oxford, 2013. 

2. D. Roy Choudhary, Sheil B. Jani, ‗Linear Integrated Circuits‘, II edition, New Age, 
2003. 

3. Ramakant A.Gayakward, ‗Op-amps and Linear Integrated Circuits‘, IV edition, 

Pearson Education, 2003 / PHI. 2000. 

REFERENCES 

1. Fiore,‖Opamps & Linear Integrated Circuits Concepts & applications‖, Cengage, 

2010. 

2. Floyd ,Buchla,‖Fundamentals of Analog Circuits, Pearson, 2013. 

3. Jacob Millman, Christos C.Halkias, ‗Integrated Electronics - Analog and Digital 

circuits system‘, McGraw Hill, 2003. 

4. Robert F.Coughlin, Fredrick F. Driscoll, ‗Op-amp and Linear ICs‘, Pearson, 6th 

edition,2012. 

5. Sergio Franco, ‗Design with Operational Amplifiers and Analog Integrated Circuits‘, Mc 

Graw Hill, 2016. 

6. Muhammad H. Rashid,‘ Microelectronic Circuits Analysis and Design‘ Cengage 

Learning, 2011. 

 
21153C46 CONTROL SYSTEMS LT P C 

3 2 0 4 
 

COURSE OBJECTIVES 

 To understand the use of transfer function models for analysis physical systems and 
introduce the control system components. 

 To provide adequate knowledge in the time response of systems and steady state error analysis. 

 To accord basic knowledge in obtaining the open loop and closed–loop frequency 
responses of systems. 

 To introduce stability analysis and design of compensators 
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UNIT I SYSTEMS AND REPRESENTATION 9 

Basic  elements  in  control  systems:  –  Open  and  closed  loop  systems  –   Electrical   analogy   of  

mechanical and thermal systems – Transfer function – AC and DC servomotors – Block diagram reduction 

techniques – Signal flow graphs. 

UNIT II TIME RESPONSE 9 

Time response: – Time domain specifications – Types of test input – I and II order system response – Error 

coefficients – Generalized error series – Steady state error – Root locus construction- Effects of P, PI, PID 

modes of feedback control –Time response analysis. 

UNIT III FREQUENCY RESPONSE 9 

Frequency response: – Bode plot – Polar plot – Determination of closed loop response from  open  loop  

response - Correlation between frequency domain and time domain specifications 

UNIT IV STABILITY AND COMPENSATOR DESIGN 9 

Characteristics equation – Routh Hurwitz criterion – Nyquist  stability criterion- Performance criteria – Effect   

of Lag, lead and lag-lead compensation on frequency response-Design  of  Lag,  lead  and  lag-  lead 

compensator using bode plots. 

UNIT V STATE VARIABLE ANALYSIS 9 

Concept of state variables – State models for linear and  time  invariant  Systems  –  Solution  of  state  and 

output equation in controllable canonical form – Concepts of controllability and observability. 

TOTAL (L: 45+T:30): 75 PERIODS 
COURSE OUTCOMES 

At the end of the course, the student should have the : 
 

 Ability to develop various representations of system based on the knowledge of 

 Mathematics, Science and Engineering fundamentals. 

 Ability to do time domain and frequency domain analysis of various models of linear system. 

 Ability to interpret characteristics of the system to develop mathematical model. 

 Ability to design appropriate compensator for the given specifications. 

 Ability to come out with solution for complex control problem. 

 Ability to understand use of PID controller in closed loop system. 

TEXT BOOKS 

1. Nagarath, I.J. and Gopal, M., ―Control Systems Engineering‖, New Age International 

Publishers, 2017. 

2. Benjamin C. Kuo, ―Automatic Control Systems‖, Wiley, 2014. 
 

REFERENCES 

1. Katsuhiko Ogata, ―Modern Control Engineering‖, Pearson, 2015. 

2. Richard C.Dorf and Bishop, R.H., ―Modern Control Systems‖, Pearson Education,2009. 

3. John J.D., Azzo Constantine, H. and Houpis Sttuart, N Sheldon, ―Linear Control System 

Analysis and Design with MATLAB‖, CRC Taylor& Francis Reprint 2009. 

4. Rames C.Panda and T. Thyagarajan, ―An Introduction to Process Modelling 
Identification and Control of Engineers‖, Narosa Publishing House, 2017. 

5. M.Gopal, ―Control System: Principle and design‖, McGraw Hill Education, 2012. 

6. NPTEL Video Lecture Notes on ―Control Engineering ―by Prof. S. D. Agashe, IIT 

Bombay. 
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21153L47 ELECTRICAL MACHINES LABORATORY - II L T P C 

0 0 3 2 

OBJECTIVES: 

 To expose the students to the operation of synchronous machines and induction motors 

and give them experimental skill. 
 

LIST OF EXPERIMENTS 

1. Regulation of three phase alternator by EMF and MMF methods. 

2. Regulation of three phase alternator by ZPF and ASA methods. 

3. Regulation of three phase salient pole alternator by slip test. 

4. Measurements of negative sequence and zero sequence impedance of alternators. 

5. V and Inverted V curves of Three Phase Synchronous Motor. 

6. Load test on three-phase induction motor. 

7. No load and blocked rotor tests on three-phase induction motor (Determination of 

equivalent circuit parameters). 

8. Separation of No-load losses of three-phase induction motor. 

9. Load test on single-phase induction motor. 

10. No load and blocked rotor test on single-phase induction motor. 

11. Study of Induction motor Starters 

TOTAL: 60 PERIODS 

OUTCOMES: 

At the end of the course, the student should have the : 

 Ability to understand and analyze EMF and MMF methods 

 Ability to analyze the characteristics of V and Inverted V 

curves 

 Ability to understand the importance of Synchronous machines 

 Ability to understand the importance of Induction Machines 

 Ability to acquire knowledge on separation of losses 
 

 
LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

1. Synchronous Induction motor 3HP – 1 No. 

2. DC Shunt Motor Coupled With Three phase Alternator – 4 nos 

3. DC Shunt Motor Coupled With Three phase Slip ring Induction motor – 1 No. 

4. Three Phase Induction Motor with Loading Arrangement – 2 nos 

5. Single Phase Induction Motor with Loading Arrangement – 2 nos 

6. Tachometer -Digital/Analog – 8 nos 

7. Single Phase Auto Transformer – 2 nos 

8. Three Phase Auto Transformer – 3 nos 

9. Single Phase Resistive Loading Bank – 2 nos 

10. Three Phase Resistive Loading Bank – 2 nos 

11. Capacitor Bank – 1 No. 
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21153L48 LINEAR AND DIGITAL INTEGRATED 

CIRCUITS LABORATORY 

L T   P C 

0 0 3 2 

OBJECTIVES: 

 To learn design, testing and characterizing of circuit behavior with digital and analog 

ICs. 

LIST OF EXPERIMENTS 

1. Implementation of Boolean Functions, Adder and Subtractor circuits. 

2. Code converters: Excess-3 to BCD and Binary to Gray code converter and vice-versa 

3. Parity generator and parity checking 

4. Encoders and Decoders 

5. Counters: Design and implementation of 3-bit modulo counters as synchronous and 

Asynchronous types using FF IC‘s and specific counter IC. 

6. Shift Registers: Design and implementation of 4-bit shift registers in SISO, SIPO, PISO, PIPO 

modes using suitability IC‘s. 

7. Study of multiplexer and de multiplexer 

8. Timer IC application: Study of NE/SE 555 timer in Astability, Monostability operation. 

9. Application of Op-Amp: inverting and non-inverting amplifier, Adder, comparator, 

Integrator and Differentiator. 

10. Voltage to frequency characteristics of NE/ SE 566 IC. 

11. Variability Voltage Regulator using IC LM317. 

TOTAL: 60 PERIODS 

OUTCOMES: 

At the end of the course, the student should have the : 

 Ability to understand and implement Boolean Functions. 

 Ability to understand the importance of code conversion 

 Ability to Design and implement 4-bit shift registers 

 Ability to acquire knowledge on Application of Op-Amp 

 Ability to Design and implement counters using specific counter IC. 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: (3 per Batch) 

 
S.No Name of the equipments / Components Quantity Required Remarks 

1 Dual ,(0-30V) variability Power Supply 10 - 

2 CRO 9 30MHz 

3 Digital Multimeter 10 Digital 

4 Function Generator 8 1 MHz 

5 IC Tester (Analog) 2  

6 Bread board 10  
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7 Computer (PSPICE installed) 1  

Consumabilitys (sufficient quantity) 

1 IC 741/ IC NE555/566/565 

2 Digital IC types 

3 LED 

4 LM317 

5 LM723 

6 ICSG3524 / SG3525 

7 Transistor – 2N3391 

8 Diodes, IN4001,BY126 

9 Zener diodes 

10 Potentiometer 

11 Step-down transformer 230V/12-0-12V 

12 Capacitor 

13 Resistors 1/4 Watt Assorted 

14 Single Strand Wire 
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21153C51 

 

OBJECTIVES: 

POWER SYSTEM ANALYSIS L T P C 
3 0 0 3 

To model the power system under steady state operating condition 

To understand and apply iterative techniques for power flow analysis 

To model and carry out short circuit studies on power system 

To model and analyze stability problems in power system 

UNIT I POWER SYSTEM 9 

Need for system planning and operational studies - Power scenario in India - Power system 

components – Representation - Single line diagram - per unit quantities - p.u. impedance diagram 

- p.u. reactance diagram - Network graph, Bus incidence matrix, Primitive parameters, Bus 

admittance matrix from primitive parameters - Representation of off- nominal transformer - 

Formation of bus admittance matrix of large power network. 

UNIT II POWER FLOW ANALYSIS 9 

Bus classification - Formulation of Power Flow problem in  polar  coordinates  -  Power  flow  

solution using Gauss Seidel method - Handling of  Voltage  controlled  buses  -  Power  Flow  

Solution by Newton Raphson method. 

UNIT III SYMMETRICAL FAULT ANALYSIS 9 

Assumptions in short circuit analysis - Symmetrical short  circuit  analysis  using  Thevenin‘s  

theorem - Bus Impedance matrix building algorithm (without mutual coupling) - Symmetrical fault 
analysis through bus impedance matrix - Post fault bus voltages - Fault level - Current limiting 
reactors. 

UNIT IV UNSYMMETRICAL FAULT ANALYSIS 9 

Symmetrical components - Sequence impedances -  Sequence  networks  -  Analysis  of 

unsymmetrical faults at generator terminals: LG, LL and LLG - unsymmetrical fault occurring at any 

point in a power system - computation  of  post  fault  currents  in  symmetrical component and  

phasor domains. 

UNIT V STABILITY ANALYSIS 9 

Classification of power system stability – Rotor angle stability - Swing equation - Swing curve - 

Power-Angle equation - Equal area criterion - Critical clearing angle and time  - Classical step- by-

step solution of the swing equation – modified Euler method. 

TOTAL : 45 PERIODS 

OUTCOMES: 

Ability to model the power system under steady state operating condition 

Ability to understand and apply iterative techniques for power flow analysis 

Ability to model and carry out short circuit studies on power system 

Ability to model and analyze stability problems in power system 

Ability to acquire knowledge on Fault analysis. 

Ability to model and understand various power system components and carry out power 

flow, short circuit and stability studies. 
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TEXT BOOKS: 

B.T ECH-EEE-R2021-SEM V 

1. John J. Grainger, William D. Stevenson, Jr, ‗Power System Analysis‘, Mc Graw Hill 

Education (India) Private Limited, New Delhi, 2015. 

2. Kothari D.P. and Nagrath I.J., ‗Power System Engineering‘, Tata McGraw-Hill 

Education, Second Edition, 2008. 

3. Hadi Saadat, ‗Power System Analysis‘, Tata McGraw Hill Education Pvt. Ltd., New 

Delhi, 21st reprint, 2010. 

 
REFERENCES 

1. Pai M A, ‗Computer Techniques in Power System Analysis‘, Tata Mc Graw-Hill 

Publishing Company Ltd., New Delhi, Second Edition, 2007. 

2. J. Duncan Glover, Mulukutla S.Sarma, Thomas J. Overbye, ‗Power System Analysis 

& Design‘, Cengage Learning, Fifth Edition, 2012. 

3. Gupta B.R., ‗Power System - Analysis and Design‘, S. Chand Publishing, 2001. 

4. Kundur P., ‗Power System Stability and Control‘, Tata McGraw Hill Education Pvt. 

Ltd., New Delhi, 10th reprint, 2010. 
 

 

 

 

 

 
 

21153C52 MICROPROCESSORS AND MICROCONTROLLERS L T P C 
  3 0 0 3 

 

OBJECTIVES: 

To impart knowledge on the following Topics 

Architecture of µP8085 & µC 8051 

Addressing modes & instruction set of 8085 & 8051. 

Need & use of Interrupt structure 8085 & 8051. 

Simple applications development with programming 8085 & 8051 

UNIT I 8085  PROCESSOR 9 

Hardware Architecture, pinouts – Functional Building Blocks of Processor – Memory 

organization – I/O ports and data transfer concepts– Timing Diagram – Interrupts. 

UNIT II PROGRAMMING OF 8085 PROCESSOR 

9 

Instruction -format and addressing modes – Assembly language format – Data transfer, data 

manipulation& control instructions – Programming: Loop structure with counting & Indexing – Look 

up tability - Subroutine instructions - stack. 

UNIT III 8051 MICRO CONTROLLER 9 

Hardware Architecture, pinouts – Functional Building Blocks  of  Processor  –  Memory  

organization – I/O ports and data transfer concepts– Timing Diagram – Interrupts- Data Transfer, 
Manipulation, Control Algorithms& I/O instructions, Comparison to Programming concepts with 

8085. 
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UNIT IV PERIPHERAL INTERFACING 9 

Study on need, Architecture, configuration and interfacing, with ICs: 8255, 8259, 8254, 

8279, - A/D and D/A converters &Interfacing with 8085& 8051. 

UNIT V MICRO CONTROLLER PROGRAMMING & APPLICATIONS 9 

Simple programming exercises- key board and display interface –Control of servo motor- stepper 

motor control- Application to automation systems. 

TOTAL : 45 PERIODS 

OUTCOMES: 
Ability to acquire knowledge in Addressing modes & instruction set of 8085 & 8051. 

Ability to need & use of Interrupt structure 8085 & 8051. 

Ability to understand the importance of Interfacing 

Ability to explain the architecture of Microprocessor and Microcontroller. 

Ability to write the assembly language programme. 

Ability to develop the Microprocessor and Microcontroller based applications. 
TEXT BOOKS: 

1. Sunil Mathur &Jeebananda Panda, ―Microprocessor and Microcontrollers‖, PHI 

Learning Pvt. Ltd, 2016. 

2. R.S. Gaonkar, ‗Microprocessor Architecture Programming and Application‘, with 

8085, Wiley Eastern Ltd., New Delhi, 2013. 

3. Muhammad Ali Mazidi & Janice Gilli Mazidi, R.D.Kinely ‗The 8051 Micro Controller 

and Embedded Systems‘, PHI Pearson Education, 5th Indian reprint, 2003. 

REFERENCES 

1. Krishna Kant, ―Microprocessor and Microcontrollers‖, Eastern Company Edition, 

Prentice Hall of India, New Delhi, 2007. 

2. B.RAM,‖   Computer   Fundamentals   Architecture   and   Organization‖ New age 

International Private Limited, Fifth edition, 2017. 

3. Soumitra Kumar Mandal, Microprocessor & Microcontroller Architecture, 

Programming & Interfacing using 8085,8086,8051,McGraw Hill Edu,2013. 

4. Ajay V.Deshmukh, ‗Microcontroller Theory &Applications‘, McGraw Hill Edu,2016 

5. Douglas V.Hall, ‗Microprocessor and Interfacing‘, McGraw Hill Edu,2016. 

 

 

 

 

21153C53 POWER ELECTRONICS L T P C 

3 0 0 3 

OBJECTIVES: 

To impart knowledge on the following Topics 

Different types of power semiconductor devices and their switching 

Operation, characteristics and performance parameters of controlled rectifiers 

Operation, switching techniques and basics topologies of DC-DC switching 

regulators. 

Different modulation techniques of pulse width modulated inverters and to 

understand harmonic reduction methods. 

Operation of AC voltage controller and various configurations. 
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UNIT I POWER SEMI-CONDUCTOR DEVICES 9 

Study of switching devices, SCR, TRIAC, GTO, BJT, MOSFET, IGBT and IGCT- Static 

characteristics: SCR, MOSFET and IGBT - Triggering and commutation circuit for  SCR- 

Introduction to Driver and snubber circuits. 

inductance–– Firing Schemes  for  converter–Dual  converters,  Applications-light  dimmer,  

Excitation system, Solar PV systems. 

UNIT III DC TO DC CONVERTERS 9 

Step-down and step-up chopper-control strategy– Introduction to types of choppers-A, B,  C, D  and  

E -Switched mode regulators- Buck, Boost, Buck- Boost regulator, Introduction to Resonant 

Converters, Applications-Battery operated vehicles. 

UNIT IV INVERTERS 

Single phase and three phase voltage source inverters (both120
0
 mode and 180

0
 

9 

mode)– 

Voltage& harmonic control--PWM techniques: Multiple PWM, Sinusoidal PWM,  modified 

sinusoidal PWM – Introduction to space vector modulation –Current source inverter, 

Applications-Induction heating, UPS. 

UNIT V AC TO AC CONVERTERS 9 

Single phase and Three phase AC voltage controllers–Control strategy- Power Factor Control 
–  Multistage sequence control -single phase and three phase cyclo converters – 

Introduction to Matrix converters, Applications –welding . 

TOTAL : 45 PERIODS 

OUTCOMES: 

Ability to analyse AC-AC and DC-DC and DC-AC converters. 

Ability to choose the converters for real time applications. 

TEXT BOOKS: 

1. M.H. Rashid, ‗Power Electronics: Circuits, Devices and Applications‘, Pearson 

Education, Third Edition, New Delhi, 2004. 

2. P.S.Bimbra ―Power Electronics‖ Khanna Publishers, third Edition, 2003. 

3. Ashfaq Ahmed ‗Power Electronics for Technology‘, Pearson Education, Indian 

reprint, 2003. 

REFERENCES 
1. Joseph Vithayathil,‘ Power Electronics, Principles and Applications‘, McGraw Hill 

Series, 6
th 

Reprint, 2013. 

2. Philip T. Krein, ―Elements of Power Electronics‖ Oxford University Press, 2004 

Edition. 

3. L. Umanand, ―Power Electronics Essentials and Applications‖, Wiley, 2010. 

4. Ned Mohan Tore. M. Undel and, William. P. Robbins, ‗Power Electronics: 

Converters, Applications and Design‘, John Wiley and sons, third edition, 2003. 

5. S.Rama Reddy, ‗Fundamentals of Power Electronics‘, Narosa Publications, 2014. 

6. M.D. Singh and K.B. Khanchandani, ―Power Electronics,‖ Mc Graw Hill India, 2013. 

7. JP Agarwal,‖ Power Electronic Systems: Theory and Design‖ 1e, Pearson Education, 

2002. 
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21153C55 DIGITAL SIGNAL PROCESSING L T P C 

2 2 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

Signals and systems & their mathematical representation. 

Discrete time systems. 

Transformation techniques & their computation. 

Filters and their design for digital implementation. 

Programmability digital signal processor & quantization effects. 

UNIT I INTRODUCTION 6+6 

Classification of systems: Continuous, discrete, linear, causal, stability, dynamic, recursive, time 

variance; classification of signals: continuous and discrete, energy and power; mathematical 
representation of signals; spectral density; sampling techniques, quantization, quantization error, 
Nyquist rate, aliasing effect. 

 

UNIT II DISCRETE TIME SYSTEM ANALYSIS 6+6 

Z-transform and its properties, inverse z-transforms; difference equation – Solution by z-  

transform, application to discrete systems  -  Stability  analysis,  frequency  response  –  

Convolution – Discrete Time Fourier transform , magnitude and phase representation. 

UNIT III DISCRETE FOURIER TRANSFORM & COMPUTATION 6+6 

Discrete  Fourier  Transform-   properties,   magnitude   and   phase   representation   - 

Computation of DFT using FFT algorithm – DIT &DIF  using  radix  2  FFT  –  Butterfly 

structure. 

UNIT IV DESIGN OF DIGITAL FILTERS 6+6 

FIR & IIR filter realization – Parallel & cascade forms. FIR design: Windowing Techniques – Need 

and  choice  of  windows  –  Linear   phase  characteristics.  Analog  filter   design  – Butterworth   

and Chebyshev approximations; IIR Filters, digital design using impulse invariant and bilinear 

transformation Warping, pre warping. 

UNIT V DIGITAL SIGNAL PROCESSORS 6+6 

Introduction –  Architecture  –  Features  –  Addressing  Formats  –  Functional  modes  -  

Introduction to Commercial DS Processors. 

TOTAL : 60 PERIODS 

OUTCOMES: 

1. Ability to understand the importance of Fourier transform, digital filters and DS 

Processors. 

2. Ability to acquire knowledge on Signals and systems & their mathematical 

representation. 

3. Ability to understand and analyze the discrete time systems. 

4. Ability to analyze the transformation techniques & their computation. 

5. Ability to understand the types of filters and their design for digital implementation. 

6. Ability to acquire knowledge on programmability digital signal processor & quantization 

effects. 

TEXT BOOKS: 

1. J.G. Proakis and D.G. Manolakis, ‗Digital Signal Processing Principles, Algorithms 

and Applications‘, Pearson Education, New Delhi, PHI. 2003. 
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2. S.K. Mitra, ‗Digital Signal Processing – A Computer Based Approach‘, McGraw Hill 

Edu, 2013. 

3. Lonnie C.Ludeman ,‖Fundamentals of Digital Signal Processing‖,Wiley,2013 

REFERENCES 

1. Poorna Chandra S, Sasikala. B ,Digital Signal Processing, Vijay Nicole/TMH,2013. 

2. Robert Schilling & Sandra L.Harris, Introduction to Digital Signal Processing using 

Matlab‖, Cengage Learning,2014. 

3. B.P.Lathi, ‗Principles of Signal Processing and Linear Systems‘, Oxford University Press, 

2010 3. Taan S. ElAli, ‗Discrete Systems and Digital  Signal  Processing  with  Mat  Lab‘, 

CRC Press, 2009. 

4. SenM.kuo,  woonseng…s.gan,   ―Digital   Signal   Processors,   Architecture, 

Implementations & Applications, Pearson,2013 

5. DimitrisG.Manolakis, Vinay K. Ingle, applied Digital Signal 

Processing,Cambridge,2012 

 

 

 

 

21153C56 OBJECT ORIENTED PROGRAMMING L T P C 

3 0 0 3 
OBJECTIVES: 

To understand Object Oriented Programming concepts and basic characteristics of Java 

To know the principles of packages, inheritance and interfaces 

To define exceptions and use I/O streams 

To develop a java application with threads and generics classes 

To design and build simple Graphical User Interfaces 

UNIT I INTRODUCTION TO OOP AND JAVA FUNDAMENTALS 10 

Object Oriented Programming - Abstraction – objects and classes - Encapsulation- Inheritance - 

Polymorphism- OOP in Java – Characteristics of Java – The Java Environment - Java Source File 
-Structure – Compilation.  Fundamental Programming Structures in Java – Defining classes in Java 

– constructors, methods -access specifiers - static members -Comments, Data Types, Variables, Operators, 

Control Flow, Arrays , Packages - JavaDoc comments. 

 
UNIT II INHERITANCE AND INTERFACES 9 

Inheritance – Super classes- sub classes –Protected members – constructors in sub classes- the Object class 

– abstract classes and methods- final methods and classes – Interfaces – defining an interface, implementing 

interface, differences between classes and  interfaces  and  extending interfaces - Object cloning  -inner  

classes, Array Lists - Strings 

 

UNIT III EXCEPTION HANDLING AND I/O 9 

Exceptions - exception hierarchy - throwing and catching exceptions – built-in exceptions, creating own 

exceptions, Stack Trace Elements. Input  /  Output  Basics  –  Streams  –  Byte  streams  and  Character  

streams – Reading and Writing Console – Reading and Writing Files 

 

UNIT IV MULTITHREADING AND GENERIC PROGRAMMING 8 

Differences between multi-threading and multitasking, thread life cycle, creating threads, 

synchronizing threads, Inter-thread communication, daemon threads, thread groups. Generic 

Programming – Generic classes – generic methods – Bounded Types – Restrictions and Limitations. 
 

 

PPPPaaaaggggeeee 55553333 ooooffff 111111116666 975



B.TECH-EEE-R2021-SEM V 

UNIT V EVENT DRIVEN PROGRAMMING 9 

Graphics programming - Frame – Components - working with 2D shapes - Using color, fonts, and images - 

Basics of event handling - event handlers - adapter classes  -  actions  -  mouse  events  -  AWT  event 

hierarchy - Introduction to Swing – layout management - Swing Components – Text Fields , Text Areas – 

Buttons- Check Boxes – Radio Buttons – Lists- choices- Scrollbars – Windows 

–Menus – Dialog Boxes. 

TOTAL: 45 PERIODS 

COURSE OUTCOMES: 

Upon completion of the course, students will be able to: 

Develop Java programs using OOP principles 

Develop Java programs with the concepts inheritance and interfaces 

Build Java applications using exceptions and I/O streams 

Develop Java applications with threads and generics classes 

Develop interactive Java programs using swings 

TEXT BOOKS 
th

 

1. Herbert Schildt, ―Java The complete reference‖, 8 Edition, McGraw Hill Education, 2011. 
 

2. Cay S. Horstmann, Gary cornell, ―Core Java Volume –I Fundamentals‖, 9
th 

Edition, Prentice 

Hall, 2013. 

REFERENCES 

1. Paul Deitel, Harvey Deitel, ―Java SE 8 for programmers‖, 3 

2. Steven Holzner, ―Java 2 Black book‖, Dreamtech press, 2011. 

 

Edition, Pearson, 2015. 

3. Timothy Budd, ―Understanding Object-oriented programming with Java‖, Updated Edition, Pearson 

Education, 2000. 
 

 

 

 

 
 

21153L57 CONTROL AND INSTRUMENTATION LABORATORY L T P C 

  0 0 3 2 

OBJECTIVES: 

To provide knowledge on analysis and design of control system along with basics of 

instrumentation. 

LIST OF EXPERIMENTS 

CONTROLSYSTEMS: 

1. P, PI and PID controllers 

2. Stability Analysis 

3. Modeling of Systems – Machines, Sensors and Transducers 

4. Design of Lag, Lead and Lag-Lead Compensators 

5. Position Control Systems 

6. Synchro-Transmitter- Receiver and Characteristics 

7. Simulation of Control Systems by Mathematical development tools. 
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INSTRUMENTATION: 

8. Bridge Networks –AC and DC Bridges 

9. Dynamics of Sensors/Transducers 

(a) Temperature (b) pressure (c) Displacement (d) Optical (e) Strain ( f) Flow 

10 Power and Energy Measurement 

11 Signal Conditioning 

(a) Instrumentation Amplifier 

(b) Analog – Digital and Digital –Analog converters (ADC and DACs) 

12 Process Simulation 

TOTAL: 60 PERIODS 

OUTCOMES: 
Ability to understand control theory and apply them to electrical engineering problems. 

Ability to analyze the various types of converters. 

Ability to design compensators 

Ability to understand the basic concepts of bridge networks. 

Ability to the basics of signal conditioning circuits. 

Ability to study the simulation packages. 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

CONTROLSYSTEMS: 

1. PID controller simulation and learner kit – 1 No. 

2. Digital storage Oscilloscope for capturing transience- 1 No 

 

2 Personal Computer with control system 

simulation packages - 10 Nos 

3. DC motor –Generator test set-up for evaluation of motor parameters 

4. CRO 30MHz – 1 No. 

5. 2MHz Function Generator – 1No. 
6. Position Control Systems Kit (with manual) – 1 No., Tacho Generator Coupling set 

7. AC Synchro transmitter& receiver – 1No. 

8. Sufficient number of Digital multi meters, speed and torque sensors 

 

INSTRUMENTATION: 

9. R, L, C Bridge kit (with manual) 

10. a) Electric heater – 1No. 

Thermometer – 1No.Thermistor (silicon type) RTD nickel type – 1No. 

 

b) 30 psi Pressure chamber (complete set) – 1No. Current generator (0 – 20mA) Air foot 

pump – 1 No. (with necessary connecting tubes) 

 

c) LVDT20mm core length movability type – 1No. CRO 30MHz – 1No. d) 

 

Optical sensor – 1 No. Light source 

 

e) Strain Gauge Kit with Handy lever beam – 1No. 
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100gm weights – 10 nos 

f) Flow measurement Trainer kit – 1 No. 

(1/2 HP Motor, Water tank, Digital Milliammeter, complete set) 

11. Single phase Auto transformer – 1No. Watt-hour meter (energy meter) – 1No. Ammeter 

Voltmeter Rheostat Stop watch 

Connecting wires (3/20) 

12. IC Transistor kit – 1No. 

13. Instrumentation Amplifier kit-1 No 

14. Analog – Digital and Digital –Analog converters (ADC and DACs)- 1 No 

 

 

 

21153L58 OBJECT ORIENTED PROGRAMMING LT P C 

LABORATORY 0 0 3 2 

 
 

COURSE OBJECTIVES 

To build software development skills using java programming for real-world applications. 

To understand and apply the concepts of classes, packages, interfaces, arraylist, exception handling 

and file processing. 

To develop applications using generic programming and event handling. 
List of experiments 

1. Develop  a  Java  application  to  generate  Electricity  bill.  Create  a   class  with  the  following 

members: Consumer no., consumer name, previous month reading, current month reading, type of EB 
connection(i.e domestic or commercial). Compute the bill amount using the following tariff. If the type of 
the EB connection is domestic, calculate the amount to be paid as follows: 

First 100 units  - Rs. 1 per unit 

101-200 units - Rs. 2.50 per unit 

201 -500 units - Rs. 4 per unit 

> 501 units - Rs. 6 per unit 

If the type of the EB connection is commercial, calculate the amount to be paid as follows: 

First 100 units - Rs. 2 per unit 

101-200 units - Rs. 4.50 per unit 

201 -500 units - Rs. 6 per unit 

> 501 units - Rs. 7 per unit 
2. Develop a java application to implement currency converter (Dollar to INR, EURO to INR, Yen to 

INR and vice versa), distance converter (meter to KM, miles to KM and vice versa) , time 

converter (hours to minutes, seconds and vice versa) using packages. 

3. Develop a java application with Employee class with Emp_name, Emp_id, Address, Mail_id, 

Mobile_no as members. Inherit the classes, Programmer, Assistant Professor, Associate 

Professor and Professor from employee class. Add Basic Pay (BP) as the member of all the 

inherited classes with 97% of BP as DA, 10 % of BP as HRA, 12% of BP as PF, 0.1% of BP for staff club 

fund. Generate pay slips for the employees with their gross and net salary. 

4. Design a Java interface for ADT Stack. Implement this interface using array. Provide necessary exception 

handling in both the implementations. 

5. Write a program to perform string operations using ArrayList. Write functions for the following 
 

a. Append - add at end 

b. Insert – add at particular index c. 

Search 

d. List all string starts with given letter 
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6. Write a Java Program to create an abstract class named Shape that contains two integers and an empty 

method named print Area(). Provide three classes  named  Rectangle,  Triangle  and  Circle  such  that  

each one of the classes extends the class Shape. Each one of the classes contains only the method print 

Area () that prints the area of the given shape. 

7. Write a Java program to implement user defined exception handling. 

8. Write a Java program that reads a file name from the user, displays information about whether the file 

exists, whether the file is readable, or writable, the type of file and the length of the file in bytes. 

9. Write a java program that implements a multi-threaded application that has three threads. First thread 
generates a random integer every 1 second and if  the  value  is  even,  second  thread  computes  the  
square of the number and prints. If the value is odd, the third thread will print the value of cube of the 
number. 

10. Write a java program to find the maximum value from the given type of elements using a generic function. 

11. Design a calculator using event-driven programming paradigm of Java with the following options. 

 
a) Decimal manipulations b) 

Scientific manipulations 

12. Develop a mini project for any application using Java concepts. 

 

COURSE OUTCOMES TOTAL : 60 PERIODS 

 
Upon completion of the course, the students will be able to  Develop and implement Java 

programs for simple applications that make use of classes, packages and interfaces. 

Develop and implement Java programs with arraylist, exception handling and multithreading . 

Design applications using file processing, generic programming and event handling. 
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21153L59 PROFESSIONAL COMMUNICATION L T P C 

0  0 2 1 

 

OBJECTIVES: The course aims to: 

Enhance the Employability and Career Skills of students 

Orient the students towards grooming as a professional 

Make them Employability Graduates 

Develop their confidence and help them attend interviews successfully. 
 

UNIT I 

Introduction to Soft Skills-- Hard skills & soft skills - employability and career Skills—Grooming as a 

professional with values—Time Management—General awareness of Current Affairs 

 

UNIT II 

Self-Introduction-organizing the material - Introducing oneself to the audience – introducing the topic – 

answering questions – individual presentation practice–– presenting the visuals effectively – 

5 minute presentations 

 

UNIT III 

Introduction  to  Group  Discussion—  Participating  in  group  discussions  –  understanding  group   

dynamics - brainstorming the topic -–  questioning  and  clarifying  –GD  strategies-  activities  to improve  

GD skills 

 

UNIT IV 

Interview etiquette – dress code – body language – attending job interviews– telephone/skype interview 

-one to one interview &panel interview – FAQs related to job interviews 

 

UNIT V 

Recognizing differences between groups and teams- managing time-managing stress- networking 

professionally- respecting social protocols-understanding career management-developing  a  long-  term  

career plan-making career changes. 
 

TOTAL : 30 PERIODS 

 

OUTCOMES: At the end of the course Learners will be ability to: 

 

• Make effective presentations 

• Participate confidently in Group Discussions. 

• Attend job interviews and be successful in them. 

• Develop adequate Soft Skills required for the workplace 

 
 

Recommended Software 

 

1. Globearena 

2. Win English 
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REFERENCES: 

1. Butterfield, Jeff Soft Skills for Everyone. Cengage Learning: New Delhi, 2015 
2. Interact English Lab Manual for Undergraduate Students,. OrientBalckSwan: Hyderabad, 

2016. 

3. E. Suresh Kumar et al. Communication for Professional Success. Orient Blackswan: 

Hyderabad, 2015 

4. Raman, Meenakshi and Sangeeta Sharma. Professional Communication. Oxford University 

Press: Oxford, 2014 

5. S. Hariharanetal. Soft Skills. MJP Publishers: Chennai, 2010. 
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B.TECH-EEE-R2021-SEM VI 

SOLID STATE DRIVES L T P C 
3 0 0 3 

 
 

OBJECTIVES: 

To impart knowledge on the following Topics 

Steady state operation and transient dynamics of a motor load system. 

Analyze the operation of the converter/chopper fed dc drive, both qualitatively and quantitatively. 

Operation and performance of AC motor drives. 

Analyze and design the current and speed controllers for a closed loop solid state DC motor drive. 

UNIT I DRIVE CHARACTERISTICS 9 

Electric drive – Equations governing motor load dynamics – steady state stability – multi quadrant 

Dynamics: acceleration, deceleration, starting & stopping  – typical load torque characteristics – Selection   

of motor. 

UNIT II CONVERTER / CHOPPER FED DC MOTOR DRIVE 9 

Steady state analysis of the single and three phase converter fed separately excited DC motor drive– continuous 

conduction – Time ratio and current limit control – 4 quadrant operation of converter / chopper fed drive- 

Applications. 

UNIT III INDUCTION MOTOR DRIVES 9 

Stator voltage control–V/f control– Rotor Resistance control-qualitative treatment of slip power 

recovery drives-closed loop control–– vector control- Applications. 

UNIT IV SYNCHRONOUS MOTOR DRIVES 9 

V/f control and self-control of synchronous motor: Margin angle control and power factor control- Three 

phase voltage/current source fed synchronous motor- Applications. 

UNIT V DESIGN OF CONTROLLERS FOR DRIVES 9 

Transfer function for DC motor / load and converter – closed loop control with Current and speed 

feedback–armature voltage control and field weakening mode – Design of controllers; current controller 

and speed controller- converter selection and characteristics. 

TOTAL : 45 PERIODS 

OUTCOMES: 

Ability to understand and suggest a converter for solid state drive. 

Ability to select suitability drive for the given application. 

Ability to study about the steady state operation and transient dynamics of a motor load system. 

Ability to analyze the operation of the converter/chopper fed dc drive. 

Ability to analyze the operation and performance of AC motor drives. 

Ability to analyze and design the current and speed controllers for a closed loop solid state 

DC motor drive. 

TEXT BOOKS: 

1. Gopal K.Dubey, Fundamentals of Electrical Drives, Narosa Publishing House, 1992. 

2. Bimal K.Bose. Modern Power Electronics and AC Drives, Pearson Education, 2002. 

3. R.Krishnan, Electric Motor & Drives: Modeling, Analysis and Control, Pearson, 2001. 

 
REFERENCES 

1. Vedam Subramanyam, ― Electric Drives Concepts and Applications ‖, 2e, McGraw Hill, 2016 
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2. Shaahin Felizadeh, ―Electric Machines and Drives‖, CRC Press (Taylor and Francis Group), 

2013. 

3. John Hindmarsh and Alasdain Renfrew, ―Electrical Machines and Drives System,‖ Elsevier 

2012. 

4. Theodore Wildi, ― Electrical Machines ,Drives and power systems ,6
th
 edition, Pearson 

Education ,2015 

5. N.K. De., P.K. SEN‖ Electric drives‖ PHI, 2012. 

 

 

 

 
21153C62 PROTECTION AND SWITCHGEAR L T P C 

3 0 0 3 

OBJECTIVES: 

To impart knowledge on the following Topics 

Causes of abnormal operating conditions (faults, lightning and switching surges) of the 

apparatus and system. 

Characteristics and functions of relays and protection schemes. 

Apparatus protection, static and numerical relays 

Functioning of circuit breaker 

UNIT I PROTECTION SCHEMES 9 

Principles and need for protective schemes – nature and causes of faults – types of faults – Methods of 

Grounding - Zones of protection and essential qualities of protection – Protection scheme 

UNIT II ELECTROMAGNETIC RELAYS 9 

Operating principles of relays -  the  Universal  relay  –  Torque  equation  –  R-X  diagram  –  

Electromagnetic Relays – Over current, Directional, Distance, Differential, Negative sequence and Under 

frequency relays. 

UNIT III APPARATUS PROTECTION 9 

Current transformers and Potential transformers and their  applications in protection schemes  - Protection    

of transformer, generator, motor, bus bars and transmission line. 

UNIT IV STATIC RELAYS AND NUMERICAL PROTECTION 9 

Static  relays  –  Phase,  Amplitude  Comparators  –  Synthesis  of   various   relays   using   Static 

comparators – Block diagram of Numerical relays – Over current protection, transformer differential 

protection, distant protection of transmission lines. 

UNIT V CIRCUIT BREAKERS 9 

Physics of  arcing phenomenon and arc interruption - DC and AC circuit breaking  – re-striking voltage      

and recovery voltage - rate of rise of recovery voltage - resistance switching - current  chopping  -  

interruption of capacitive current - Types of circuit breakers –  air  blast,  air  break,  oil,  SF6,  MCBs, 

MCCBs and vacuum circuit breakers – comparison of different circuit breakers – Rating and selection of 

Circuit breakers. 

TOTAL : 45 PERIODS 

OUTCOMES: 

Ability to understand and analyze Electromagnetic and Static Relays. 

Ability to suggest suitability circuit breaker. 

Ability to find the causes of abnormal operating conditions of the apparatus and system. 
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Ability to analyze the characteristics and functions of relays and protection schemes. 

Ability to study about the apparatus protection, static and numerical relays. 

Ability to acquire knowledge on functioning of circuit breaker. 
 

TEXT BOOKS: 

1. Sunil S.Rao, ‗Switchgear and Protection‘, Khanna Publishers, New Delhi, 2008. 
2. B.Rabindranath and N.Chander, ‗Power System Protection and Switchgear‘, New Age 

International (P) Ltd., First Edition 2011. 

3. Arun Ingole, ‗Switch Gear and Protection‘ Pearson Education, 2017. 

REFERENCES 

1. BadriRam ,B.H. Vishwakarma, ‗Power System Protection and Switchgear‘, New Age 

InternationalPvt Ltd Publishers, Second Edition 2011. 
2. Y.G.Paithankar and S.R.Bhide, ‗Fundamentals of power system protection‘, Second 

Edition,Prentice Hall of India Pvt. Ltd., New Delhi, 2010. 

3. C.L.Wadhwa, ‗Electrical Power Systems‘, 6th Edition, New Age International (P) Ltd., 2010 

4. RavindraP.Singh, ‗Switchgear and Power System Protection‘, PHI Learning Private Ltd., 

NewDelhi, 2009. 

5. VK Metha,‖ Principles of Power Systems‖ S. Chand, 2005. 
 

6. Bhavesh Bhalja, R.P. Maheshwari, Nilesh G. Chotani,‘Protection and Switchgear‘ Oxford 

University Press, 2011. 

 

 

 

 
21153C63 

 
 

OBJECTIVES 

: 
To impart knowledge on the following Topics 

Building Blocks of Embedded System 

Various Embedded Development Strategies 

Bus Communication in processors, Input/output interfacing. 

Various processor scheduling algorithms. 

Basics of Real time operating system and example tutorials to discuss on one real time operating 

system tool. 

UNIT I INTRODUCTION TO EMBEDDED SYSTEMS 9 

Introduction  to  Embedded  Systems  –Structural  units  in  Embedded  processor  ,  selection   of   

processor & memory devices- DMA – Memory management methods- Timer and Counting devices, 

Watchdog Timer, Real Time Clock, In circuit emulator, Target Hardware Debugging. 

UNIT II EMBEDDED NETWORKING 9 

Embedded  Networking:  Introduction,  I/O  Device  Ports  &  Buses–  Serial  Bus   communication 

protocols RS232 standard – RS422 – RS 485 - CAN Bus -Serial Peripheral Interface (SPI) – Inter  

Integrated Circuits (I
2
C) –need for device drivers. 

UNIT III EMBEDDED FIRMWARE DEVELOPMENT ENVIRONMENT 9 

Embedded Product Development Life Cycle- objectives, different phases of EDLC, Modelling of 

EDLC; issues in Hardware-software Co-design, Data Flow Graph, state machine model, 

Sequential Program Model, concurrent Model, object oriented Model. 
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UNIT IV RTOS BASED EMBEDDED SYSTEM DESIGN 9 

Introduction to basic concepts of RTOS- Task, process & threads, interrupt routines in RTOS, 

Multiprocessing  and Multitasking,  Preemptive  and non-preemptive  scheduling,  Task 

communication shared  memory, message passing-,  Inter process Communication– 

synchronization between   processes-semaphores,  Mailbox,   pipes,  priority   inversion, priority 

inheritance. 

UNIT V EMBEDDED SYSTEM APPLICATION AND DEVELOPMENT 9 

Case Study of Washing Machine- Automotive Application- Smart card System Application-ATM 

machine –Digital camera 

TOTAL : 45 PERIODS 

OUTCOMES: 

Ability to understand and analyze Embedded systems. 
Ability to suggest an embedded system for a given application. 

Ability to operate various Embedded Development Strategies 

Ability to study about the bus Communication in processors. 

Ability to acquire knowledge on various processor scheduling algorithms. 

Ability to understand basics of Real time operating system. 

TEXT BOOKS: 

1. Peckol, ―Embedded system Design‖, John Wiley & Sons,2010 

2. Lyla B Das,‖ Embedded Systems-An Integrated Approach‖, Pearson, 2013 

3. Shibu. K.V, ―Introduction to Embedded Systems‖, 2e, Mc graw Hill, 2017. 

REFERENCES 

1. Raj Kamal, ‗Embedded System-Architecture, Programming, Design‘, Mc Graw Hill, 2013. 

2. C.R.Sarma, ―Embedded Systems Engineering‖, University Press (India) Pvt. Ltd, 2013. 

3. Tammy Noergaard, ―Embedded Systems Architecture‖, Elsevier, 2006. 

4. Han-Way Huang, ―Embedded system Design Using C8051‖, Cengage Learning, 2009. 

5. Rajib Mall ―Real-Time systems Theory and Practice‖ Pearson Education, 2007. 
 

 

 

 

 

 

21153L66 POWER ELECTRONICS AND DRIVES LABORATORY L T P C 

  0 0 3 2 

OBJECTIVES: 

To provide hands on experience with power electronic converters and testing. 

 
LIST OF EXPERIMENTS 

1 Gate Pulse Generation using R, RC and UJT. 

2 Characteristics of SCR and TRIAC 

3 Characteristics of MOSFET and IGBT 

4 AC to DC half controlled converter 

5 AC to DC fully controlled Converter 

6 Step down and step up MOSFET based choppers 

7 IGBT based single phase PWM inverter 
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8 IGBT based three phase PWM inverter 

9 AC Voltage controller 

10 Switched mode power converter. 

11 Simulation of PE circuits (1Φ & 3Φ semi converters, 1Φ & 3Φ full converters, DC-DC 

converters, AC voltage controllers). 

12 Characteristics of GTO & IGCT. 

13 Characteristics of PMBLDC motor 

TOTAL: 60 PERIODS 

OUTCOMES: 

Ability to practice and understand converter and inverter circuits and apply software for 

engineering problems. 

Ability to experiment about switching characteristics various switches. 

Ability to analyze about AC to DC converter circuits. 

Ability to analyze about DC to AC circuits. 

Ability to acquire knowledge on AC to AC converters 

Ability to acquire knowledge on simulation software. 

 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

1. Device characteristics(for SCR, MOSFET, TRIAC,GTO,IGCT and IGBT kit with built-in / 

discrete power supply and meters) - 2 each 

2. SinglephaseSCRbasedhalfcontrolledconverterandfullycontrolledconverteralong with built- 

in/separate/firing circuit/module and meter – 2 each 

3. MOSFET based step up and step down choppers (Built in/ Discrete) – 1 each 

4. IGBT based single phase PWM inverter module/Discrete Component – 2 

5. IGBT based three phase PWM inverter module/Discrete Component – 2 

6. Switched mode power converter module/Discrete Component – 2 

7. SCR &TRIAC based 1 phase AC controller along with lamp or rheostat load - 2 

8. Cyclo converter kit with firing module – 1 

9. Dual regulated DC power supply with common ground 

10. Cathode ray Oscilloscope –10 

11. Isolation Transformer – 5 

12. Single phase Auto transformer –3 

13. Components (Inductance, Capacitance ) 3 set for each 

14. Multimeter – 5 

15. LCR meter – 3 

16. Rheostats of various ranges – 2 sets of 10 value 

17. Work tabilitys – 10 

18. DC and AC meters of required ranges – 20 

19. Component data sheets to be provided 
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21153L67 MICROPROCESSORS AND MICROCONTROLLERS 

LABORATORY 

 

L T   P C 

0 0 3 2 
OBJECTIVES: 

To provide training on programming of microprocessors and microcontrollers and 

understand the interface requirements. 

To simulate various microprocessors and microcontrollers using KEIL or Equivalent 

simulator. 

LIST OF EXPERIMENTS 

1 Simple arithmetic operations: addition / subtraction / multiplication / division. 

2 Programming with control instructions: 

(i) Ascending / Descending order, Maximum / Minimum of numbers. (ii) 

Programs using Rotate instructions. 

(iii) Hex / ASCII / BCD code conversions. 

3 Interface Experiments: with 8085 

(i) A/D Interfacing. & D/A Interfacing. 

4 Traffic light controller. 

5 I/O Port / Serial communication 

6 Programming Practices with Simulators/Emulators/open source 

7 Read a key ,interface display 

8 Demonstration of basic instructions with 8051 Micro controller execution, including: (i) 

Conditional jumps & looping 

(ii) Calling subroutines. 

9 Programming I/O Port and timer of 8051 (i) 

study on interface with A/D & D/A 

(ii) Study on interface with DC & AC motors 

10 Application hardware development using embedded processors. 

TOTAL: 60 PERIODS 

OUTCOMES: 

Ability to understand and apply computing platform and software for engineering 

problems. 

Ability to programming logics for code conversion. 

Ability to acquire knowledge on A/D and D/A. 

Ability to understand basics of serial communication. 

Ability to understand and impart knowledge in DC and AC motor interfacing. 

Ability to understand basics of software simulators. 

 
 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

 
Sl.No. Description of Equipment Quantity required 

1. 8085 Microprocessor Trainer with Power Supply 15 

2. 8051 Micro Controller Trainer Kit with power 

supply 

15 

3. 8255 Interface boards 5 

4. 8251 Interface boards 5 
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5. 8259 Interface boards 5 

6. 8279 Keyboard / Display Interface boards 5 

7. 8254 timer/ counters 5 

8. ADC and DAC cards 5 

9. AC & DC motor with Controller s 5 

10. Traffic Light Control Systems 5 

 

 

 

 

 

21153MP68 MINI PROJECT LT P C 

0 0 4 2 

 
OBJECTIVES: 

• To develop their own innovative prototype of ideas. 

• To train the students in preparing mini project reports and examination. 

 
The students in a group of 5 to 6 works on a topic approved by the head of the department and prepares a 

comprehensive mini project  report  after  completing  the  work  to  the satisfaction. The progress of the  

project is evaluated based on a minimum of two reviews. The review committee may be constituted by the 

Head of the Department. A mini project report is required at the  end  of  the  semester.  The  mini  project  

work is evaluated based on oral presentation and the mini project report jointly by external and internal 

examiners constituted by the Head of the Department. 

TOTAL: 60 PERIODS 

 
 

OUTCOMES: 
 

• On Completion of the mini project work students will be in a position to take up their 

final year project work and find solution by formulating proper methodology. 
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21153C71 

 

HIGH VOLTAGE ENGINEERING L T P C 
3 0 0 3 

 

OBJECTIVES: 

To impart knowledge on the following Topics 

Various types of over voltages in power system and protection methods. 

Generation of over voltages in laboratories. 

Measurement of over voltages. 
Nature of Breakdown mechanism in solid, liquid and gaseous dielectrics. 

Testing of power apparatus and insulation coordination 

UNIT I OVER VOLTAGES IN ELECTRICAL POWER SYSTEMS 9 

Causes of over voltages and its effects on power system – Lightning, switching surges and 

temporary over voltages,  Corona  and  its  effects  –  Bewley  lattice  diagram-  Protection 

against over voltages. 

UNIT II DIELECTRIC BREAKDOWN 9 

Properties of Dielectric materials - Gaseous breakdown in uniform and non-uniform  fields  –  

Corona discharges  –  Vacuum  breakdown  –  Conduction  and  breakdown  in  pure  and 
commercial liquids, Maintenance of oil Quality  –  Breakdown  mechanisms  in  solid  and  
composite dielectrics- Applications of insulating materials in electrical equipments. 

UNIT III GENERATION OF HIGH VOLTAGES AND HIGH CURRENTS 9 

Generation  of  High  DC  voltage:  Rectifiers,  voltage  multipliers,  vandigraff  generator:  

generation of high impulse voltage: single and multistage Marx circuits – generation of high AC 

voltages: cascaded transformers, resonant transformer and tesla  coil-  generation  of  switching 

surges – generation of impulse currents - Triggering and control of impulse generators. 

UNIT IV MEASUREMENT OF HIGH VOLTAGES AND HIGH CURRENTS 9 

High  Resistance  with  series  ammeter  –  Dividers,  Resistance,  Capacitance  and  Mixed dividers 
- Peak Voltmeter, Generating Voltmeters - Capacitance Voltage Transformers, Electrostatic 
Voltmeters – Sphere Gaps - High current shunts- Digital  techniques  in  high  voltage  
measurement. 

UNIT V HIGH VOLTAGE TESTING & INSULATION COORDINATION 9 

High voltage testing of electrical power apparatus as per International and Indian standards 

– Power frequency, impulse voltage and DC testing of Insulators, circuit  breakers,  bushing,  

isolators and transformers- Insulation Coordination& testing of cabilitys. 

 
 

OUTCOMES: TOTAL : 45 PERIODS 
 

Ability to understand Transients in power system. 
Ability to understand Generation and measurement of high voltage. 

Ability to understand High voltage testing. 

Ability to understand various types of over voltages in power system. 
Ability to measure over voltages. 

Ability to test power apparatus and insulation coordination 
TEXT BOOKS: 

1. S.Naidu and V. Kamaraju, ‗High Voltage Engineering‘, Tata McGraw Hill, Fifth 

Edition, 2013. 
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2. E. Kuffel and W.S. Zaengl, J.Kuffel, ‗High voltage Engineering fundamentals‘, 

Newnes Second Edition Elsevier , New Delhi, 2005. 

3. C.L. Wadhwa, ‗High voltage Engineering‘, New Age International Publishers, Third 

Edition, 2010. 

 
REFERENCES 

1. L.L. Alston, ‗High Voltage Technology‘, Oxford University Press, First Indian Edition, 

2011. 

2. Mazen Abdel – Salam, Hussein Anis, Ahdab A-Morshedy, Roshday Radwan, High 

Voltage Engineering – Theory &Practice, Second Edition Marcel Dekker, Inc., 2010. 

3. Subir Ray,‘ An Introduction to High Voltage Engineering‘ PHI Learning Private 
Limited, New Delhi, Second Edition, 2013. 

 

 

 

 

 
 

21153C72 POWER SYSTEM OPERATION AND CONTROL L T P C 
   3 0 0 3 

 

OBJECTIVES: 

To impart knowledge on the following topics 

Significance of power system operation and control. 

Real power-frequency interaction and design of power-frequency controller. 

Reactive power-voltage interaction and the control actions to be implemented for 

maintaining the voltage profile against varying system load. 

Economic operation of power system. 

SCADA and its application for real time operation and control of power systems 

UNIT I PRELIMINARIES ON POWER SYSTEM OPERATION AND 9 

CONTROL 

Power scenario  in  Indian  grid  –  National  and  Regional  load  dispatching  centers  –  

requirements of good power  system  - necessity of  voltage  and frequency regulation  - real power 

vs frequency and reactive power vs voltage control loops - system load variation, load curves and 

basic  concepts  of  load  dispatching  - load forecasting - Basics of speed 

governing mechanisms  and  modeling  -  speed  load  characteristics  -  regulation  of  two  

generators in parallel. 

UNIT II REAL POWER - FREQUENCY CONTROL 9 

Load Frequency Control (LFC)  of  single  area  system-static  and  dynamic  analysis  of 

uncontrolled and controlled cases - LFC  of  two  area  system  -  tie  line  modeling  -  block  

diagram representation of two area system  -  static  and  dynamic  analysis  -  tie  line  with 

frequency bias control – state variability model - integration of economic  dispatch  control with 

LFC. 

UNIT III REACTIVE POWER – VOLTAGE CONTROL 9 

Generation and absorption of reactive power - basics of reactive power control  –  Automatic  

Voltage Regulator (AVR) – brushless AC excitation system – block  diagram  representation  of 
AVR loop - static and  dynamic  analysis  –  stability  compensation  –  voltage  drop  in  

transmission line - methods of reactive power injection - tap changing transformer, SVC (TCR + 
TSC) and STATCOM for voltage control. 
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UNIT IV ECONOMIC OPERATION OF POWER SYSTEM 9 

Statement of economic dispatch problem - input and output characteristics of thermal plant - 

incremental cost curve - optimal operation of  thermal  units without  and with transmission losses  

(no derivation of transmission loss coefficients) - base point and participation factors method - 

statement of unit commitment (UC) problem - constraints on UC problem - solution of UC problem 

using priority list – special aspects of short term and long term hydrothermal problems. 

UNIT V COMPUTER CONTROL OF POWER SYSTEMS 9 

Need of computer control of power systems-concept of energy control centers and functions 

– PMU - system monitoring, data acquisition and controls - System hardware  configurations 
- SCADA and EMS  functions  -  state  estimation  problem  –  measurements  and  errors  - 

weighted least square estimation - various operating states - state transition diagram. 

 

 
TOTAL : 45 PERIODS 

 

OUTCOMES: 

Ability to understand the day-to-day operation of electric power system. 

Ability to analyze the control actions to be implemented on the system to meet the minute- to-

minute variation of system demand. 

Ability to understand the significance of power system operation and control. 

Ability to acquire knowledge on real power-frequency interaction. 

Ability to understand the reactive power-voltage interaction. 

Ability to design SCADA and its application for real time operation 

 
 

TEXT BOOKS: 

1. Olle.I.Elgerd, ‗Electric Energy Systems theory - An introduction‘, McGraw Hill 

Education Pvt. Ltd., New Delhi, 34th reprint, 2010. 

2. Allen. J. Wood and Bruce F. Wollen berg, ‗Power Generation, Operation and 

Control‘, John Wiley & Sons, Inc., 2016. 

3. Abhijit Chakrabarti and Sunita Halder, ‗Power System Analysis Operation and 

Control‘, PHI learning Pvt. Ltd., New Delhi, Third Edition, 2010. 

 
REFERENCES 

1. Kothari D.P. and Nagrath I.J., ‗Power System Engineering‘, Tata McGraw-Hill 

Education, Second Edition, 2008. 

2. Hadi Saadat, ‗Power System Analysis‘, McGraw Hill Education Pvt. Ltd., New Delhi, 

21st reprint, 2010. 

3. Kundur P., ‗Power System Stability and Control, McGraw Hill Education Pvt. Ltd., New 

Delhi, 10th reprint, 2010. 
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21153C73 

 
RENEWABLE ENERGY SYSTEMS L T P C 

3 0 0 3 
 

OBJECTIVES: 

To impart knowledge on the following Topics 

Awareness about renewable Energy Sources and technologies. 

Adequate inputs on a variety of issues in harnessing renewable Energy. 

Recognize current and possible future role of renewable energy sources. 

UNIT I RENEWABLE ENERGY (RE) SOURCES 9 

Environmental consequences of fossil fuel use, Importance of renewable sources of energy, Sustainable 

Design and development, Types of RE sources, Limitations of RE sources, Present Indian and 

international energy scenario of conventional and RE sources. 

UNIT II WIND ENERGY 9 

Power in the Wind – Types of Wind Power Plants(WPPs)–Components of WPPs-Working of WPPs- 

Siting of WPPs-Grid integration issues of WPPs. 

UNIT III SOLAR PV AND THERMAL SYSTEMS 9 

Solar Radiation, Radiation Measurement,  Solar  Thermal  Power  Plant,  Central  Receiver  Power 

Plants, Solar Ponds.- Thermal Energy storage system with PCM- Solar Photovoltaic systems : Basic 

Principle of SPV conversion – Types of PV Systems- Types of Solar Cells, Photovoltaic cell concepts: 

Cell, module, array ,PV Module I-V Characteristics, Efficiency & Quality of the  Cell,  series  and 

parallel connections, maximum power point tracking, Applications. 

UNIT IV BIOMASS ENERGY 9 

Introduction-Bio mass resources –Energy from Bio mass: conversion processes-Biomass Cogeneration- 

Environmental Benefits. Geothermal Energy: Basics, Direct Use, Geothermal Electricity. Mini/micro 

hydro power: Classification of hydropower schemes, Classification of water turbine, Turbine theory, 

Essential components of hydroelectric system. 

UNIT V OTHER ENERGY SOURCES 9 

Tidal Energy: Energy from the tides, Barrage and Non Barrage Tidal power systems. Wave Energy: 

Energy from waves, wave power devices. Ocean Thermal Energy Conversion (OTEC)- Hydrogen 

Production and Storage- Fuel cell : Principle of working- various types - construction and applications. 

Energy Storage System- Hybrid Energy Systems. 

TOTAL : 45 PERIODS 

OUTCOMES: 

Ability to create awareness about renewable Energy Sources and technologies. 

Ability to get adequate inputs on a variety of issues in harnessing renewable Energy. 

Ability to recognize current and possible future role of renewable energy sources. 

Ability to explain the various renewable energy resources and technologies and their applications. 

Ability to understand basics about biomass energy. 

Ability to acquire knowledge about solar energy. 

 

TEXT BOOKS: 

1. Joshua Earnest, Tore Wizeliu, ‗Wind Power Plants and Project Development‘, PHI Learning 

Pvt.Ltd, New Delhi, 2011. 

2. D.P.Kothari, K.C Singal, Rakesh Ranjan ―Renewable Energy Sources and Emerging 

Technologies‖, PHI Learning Pvt.Ltd, New Delhi, 2013. 

3. Scott Grinnell, ―Renewable Energy & Sustainable Design‖, CENGAGE Learning, USA, 2016.
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REFERENCES 

1. A.K.Mukerjee and Nivedita Thakur,‖ Photovoltaic Systems: Analysis and Design‖,  PHI  

Learning Private Limited, New Delhi, 2011 

2. Richard A. Dunlap,‖ Sustainable Energy‖ Cengage Learning  India  Private  Limited,  Delhi, 

2015. 

3. Chetan Singh Solanki, ― Solar Photovoltaics : Fundamentals, Technologies and 

Applications‖, PHI Learning Private Limited, New Delhi, 2011 

4. Bradley  A.  Striebig,Adebayo   A.Ogundipe   and   Maria   Papadakis,‖   Engineering 

Applications in Sustainable Design and Development‖,  Cengage  Learning  India Private Limited,  

Delhi, 2016. 

5. Godfrey Boyle, ―Renewable energy‖,  Open  University,  Oxford  University  Press  in  

association with the Open University, 2004. 

6. Shobh Nath Singh, ‗Non-conventional Energy resources‘ Pearson Education ,2015. 
 

 

 

 

 
21153L77 POWER SYSTEM SIMULATION LABORATORY L T P C 

   0 0 3 2 

OBJECTIVES: 

      To provide better understanding of power system analysis through digital simulation. 

 
LIST OF EXPERIMENTS 

1 Computation of Transmission Line Parameters 

2 Formation of Bus Admittance and Impedance Matrices and Solution of Networks 

3 Power Flow Analysis using Gauss-Seidel Method 

4 Power Flow Analysis using Newton Raphson Method 

5 Symmetric and unsymmetrical fault analysis 

6 Transient stability analysis of SMIB System 

7 Economic Dispatch in Power Systems 

8 Load – Frequency Dynamics of Single- Area and Two-Area Power Systems 

9 State estimation: Weighted least square estimation 

10 Electromagnetic Transients in Power Systems : Transmission Line Energization 

 

 
OUTCOMES: TOTAL: 60 PERIODS 

 

Ability to understand power system planning and operational studies. 

Ability to acquire knowledge on Formation of Bus Admittance and Impedance Matrices and 

Solution of Networks. 

Ability to analyze the power flow using GS and NR method 

Ability to find Symmetric and Unsymmetrical fault 

Ability to understand the economic dispatch. 

Ability to analyze the electromagnetic transients. 
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LIST OF EQUIPMENT FOR A BATCH OF 30 

STUDENTS: 

 

1. Personal computers (Intel i3, 80GB, 2GBRAM) – 30 nos 

2. Printer laser- 1 No. 

3. Dot matrix- 1 No. 

4. Server (Intel i5, 80GB, 2GBRAM) (High Speed Processor) – 1 No. 

5. Software: any power system simulation software with 5 user license 

6. Compliers: C, C++, VB, VC++ - 30 users 
 

 

 

 
RENEWABLE ENERGY SYSTEMS LABORATORY L T P C 

 0 0 3 2 
 

OBJECTIVES: 

To train the students in Renewable Energy Sources and technologies. 

To provide adequate inputs on a variety of issues in harnessing Renewable Energy. 

To recognize current and possible future role of Renewable energy sources. 

 

LIST OF EXPERIMENTS 

1 Simulation study on Solar PV Energy System. 

2 Experiment on ―VI-Characteristics and Efficiency of 1kWp Solar PV System‖. 

3 Experiment on ―Shadowing effect & diode based solution in 1kWp Solar PV System‖. 

4 Experiment on Performance assessment of Grid connected and Standalone 1kWp Solar 

Power System. 

5 Simulation study on Wind Energy Generator. 

6 Experiment on Performance assessment of micro Wind Energy Generator. 

7 Simulation study on Hybrid (Solar-Wind) Power System. 

8 Experiment on Performance Assessment of Hybrid (Solar-Wind) Power System. 

9 Simulation study on Hydel Power. 

 

10 Experiment on Performance Assessment of 100W Fuel Cell. 

11 Simulation study on Intelligent Controllers for Hybrid Systems. 

 
OUTCOMES: 

      Ability to understand and analyze Renewable energy systems. 

 
TOTAL: 60 PERIODS 

Ability to train the students in Renewable Energy Sources and technologies. 

Ability to provide adequate inputs on a variety of issues in harnessing Renewable 

Energy. 

Ability to simulate the various Renewable energy sources. 

Ability to recognize current and possible future role of Renewable energy sources. 

Ability to understand basics of Intelligent Controllers. 
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S.No Name of the equipments / Components Quantity 

Required 

Remarks 

1. Personal computers (Intel i3, 80GB, 2GBRAM) 15 - 

2. CRO 9 30MHz 

3. Digital Multimeter 10 Digital 

4. PV panels - 100W, 24V 1  

5. Battery storage system with charge and 

discharge control 40Ah 

1  

6. PV Emulator 1  

7. Micro Wind Energy Generator module 1  

 

 
 

Consumabilitys (Minimum of 5 Nos. each) 

8. Potentiometer 5 - 

9. Step-down transformer 5 230V/12-0-12V 

10 Component data sheets to be provided   
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21153P83PW PROJECT WORK L T  P  C 

0 0 20 10 

 
OBJECTIVES: 

 

To develop the ability to solve a specific problem right from its identification and literature review till the 

successful solution of the same. To train the students in preparing project reports and to face reviews and viva 

voce examination. 

 
The students in a group of 3 to 4 works on a topic approved  by  the  head  of  the  department  under  the 

guidance of a faculty member  and  prepares  a  comprehensive  project  report  after completing  the  work  to  

the satisfaction of the supervisor. The progress of the  project  is evaluated based on a minimum of  three  

reviews. The review committee may be  constituted by the Head of the Department. A project report is required  

at the end of the semester. The project work is evaluated based on oral presentation and  the  project  report  

jointly by external and internal examiners constituted by the Head of the Department. 

 

 

OUTCOMES: TOTAL: 300 PERIODS 

 

On Completion of the project work students will be in a position to take up any challenging practical 

problems and find solution by formulating proper methodology. 
 

 

 

 

 
 

21153CEC -COMPS 0  0  2  2 
 

 

 

Electric Circuits and Fields: 
 

Network graph, KCL, KVL, node and mesh analysis, transient response of dc and ac networks; sinusoidal 

steady-state analysis, resonance, basic filter concepts; ideal current and voltage sources, Thevenin‘s, 

Norton‘s and Superposition and Maximum Power Transfer theorems, two-port networks, three phase 

circuits; Gauss Theorem, electric field and potential due to point, line, plane and spherical charge 

distributions; Ampere‘s and Biot-Savart‘s laws; inductance; dielectrics; capacitance. 

 

Signals and Systems: 
 

Representation of continuous and discrete-time signals; shifting and scaling operations; linear, time- 

invariant and causal systems; Fourier series representation of continuous periodic signals; sampling 

theorem; Fourier, Laplace and Z transforms. 
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Electrical Machines: 
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Single phase transformer – equivalent circuit, phasor diagram, tests, regulation and efficiency; three phase 

transformers – connections, parallel operation; auto-transformer; energy conversion principles; DC 

machines – types, windings, generator characteristics, armature reaction and commutation, starting and 

speed control of motors; three phase induction motors – principles, types, performance characteristics, 

starting and speed control; single phase induction motors; synchronous machines – performance, 

regulation and parallel operation of generators, motor starting, characteristics and applications; servo and 

stepper motors. 

 

Power Systems: 
 

Basic power generation concepts; transmission line models and performance; cable performance, 

insulation; corona and radio interference; distribution systems; per-unit quantities; bus impedance and 

admittance matrices; load flow; voltage control; power factor correction; economic operation; 

symmetrical components; fault analysis; principles of over-current, differential and distance protection; 

solid state relays and digital protection; circuit breakers; system stability concepts, swing curves and equal 

area criterion; HVDC transmission and FACTS concepts. 

 

Control Systems: 
 

Principles of feedback; transfer function; block diagrams; steady-state errors; Routh and Niquist 

techniques; Bode plots; root loci; lag, lead and lead-lag compensation; state space model; state transition 

matrix, controllability and observability. 

 

Electrical and Electronic Measurements: 
 

Bridges and potentiometers; PMMC, moving iron, dynamometer and induction type instruments; 

measurement of voltage, current, power, energy and power factor; instrument transformers; digital 

voltmeters and multimeters; phase, time and frequency measurement; Q-meters; oscilloscopes; 

potentiometric recorders; error analysis. 

 

Analog and Digital Electronics: 

Characteristics of diodes, BJT, FET; amplifiers – biasing, equivalent circuit and frequency response; 

oscillators and feedback amplifiers; operational amplifiers – characteristics and applications; simple active 

filters; VCOs and timers; combinational and sequential logic circuits; multiplexer; Schmitt trigger; multi- 

vibrators; sample and hold circuits; A/D and D/A converters; 8-bit microprocessor basics, architecture, 

programming and interfacing. 

 

Power Electronics and Drives: 

Semiconductor power diodes, transistors, thyristors, triacs, GTOs, MOSFETs and IGBTs – static 

characteristics and principles of operation; triggering circuits; phase control rectifiers; bridge converters – 

fully controlled and half controlled; principles of choppers and inverters; basis concepts of adjustable 

speed dc and ac drives. 
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21153E64A ADVANCED CONTROL SYSTEM LT P C 

2 2  0 3 

OBJECTIVES 

i. To provide knowledge on design state feedback control and state observer. 
ii. To provide knowledge in phase plane analysis. 

iii. To give basic knowledge in describing function analysis. 

iv. To study the design of optimal controller. 

v. To study the design of optimal estimator including Kalman Filter 
 

UNIT I STATE VARIABLE ANALYSIS 6+6 

Introduction- concepts of state variables and state model-State model for linear continuous time systems, 

Diagonalisation- solution of state equations- Concepts of controllability and observability. 
 

UNIT II STATE VARIABLE DESIGN 6+6 

Introduction to state model: Effect of state feedback - Pole placement design: Necessary and sufficient 

condition for arbitrary pole placement, State regulator design Design  of  state  observers-  Separation  

principle- Design of servo systems: State feedback with integral control. 

 

 
UNIT III SAMPLED DATA ANALYSIS 6+6 

Introduction spectrum analysis of sampling process signal reconstruction difference equations The Z transform 

function,  the  inverse  Z  transform  function,  response  of  Linear  discrete  system,  the  Z transform analysis  

of sampled data control systems, response between sampling instants, the Z and S  domain  relationship.  

Stability analysis and compensation techniques. 
 

UNIT IV NON LINEAR SYSTEMS 6+6 

Introduction, common physical nonlinearites,  The  phase  plane  method:  concepts,  singular  points,  stability 

of non linear systems, construction of phase trajectories system analysis by phase plane  method.  The  

describing function method, stability analysis by describing function method, Jump resonance. 
 

UNIT V OPTIMAL CONTROL 6+6 

Introduction: Classical control and optimization, formulation of optimal control problem, Typical  optimal 

control performance measures - Optimal state regulator design: Lyapunov equation, Matrix Riccati equation 

- LQR steady state optimal control – Application examples. 
 

OUTCOMES: TOTAL: 60 PERIODS 

 

i. Able to design state feedback controller and state observer. 

ii. Able to understand and analyse linear and nonlinear systems using phase plane method. 

iii. Able to understand and analyse nonlinear systems using describing function method. 

iv. Able to understand and design optimal controller. 

v. Able to understand optimal estimator including Kalman Filter. 
vi. Ability to apply advanced control strategies to practical engineering problems. 

 

TEXT BOOKS: 
th

 

1. M.Gopal, ―Digital Control and State Variable Methods‖, 4 edition, Mc Graw Hill India, 2012 
2. K. Ogata, ‗Modern Control Engineering‘, 5th Edition, Pearson, 2012. 
3. K. P. Mohandas, ―Modern Control Engineering‖, Sanguine Technical Publishers, 2006. 

 

REFERENCES: 
rd

 
1. M.Gopal, Modern Control System Theory, 3 edition, New Age International Publishers, 2014. 
2. William S Levine, ―Control System Fundamentals,‖ The Control Handbook, CRC Press, Tayler and 

Francies Group, 2011. 

3. Ashish Tewari, ‗Modern Control Design with Matlab and Simulink‘, John Wiley, New Delhi, 2002. 

4. T. Glad and L. Ljung,, ―Control Theory –Multivariable and Non-Linear Methods‖, Taylor & Francis, 

2002. 
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21153E64B VISUAL LANGUAGES AND APPLICATIONS L T P C 
  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

To study about the concepts of windows programming models, MFC applications, drawing with the 

GDI, getting inputs from Mouse and the Keyboard. 

To study the concepts of Menu basics, menu magic and classic controls of the windows 

programming using VC++. 

            To study the concept of Document/View Architecture with single & multiple document 

 
interface, toolbars, status bars and File I/O Serialization. 

To study about the integrated development programming event driven programming, variabilitys, constants, 

procedures and basic ActiveX controls in visual basic. 

To understand the database and the database management system, visual data manager, data bound 

controls and ADO controls in VB. 

UNIT I FUNDAMENTALS OF WINDOWS AND MFC 9 

Messages - Windows programming - SDK style - Hungarian notation and windows data types - SDK 

programming in perspective. The  benefits  of  C++  and  MFC  -  MFC  design  philosophy  –  Document  / 

View architecture - MFC class hierarchy - AFX functions. Application object - Frame  window object -  

Message map. Drawing the lines – Curves – Ellipse – Polygons and other shapes. GDI pens – Brushes - GDI 

fonts - Deleting GDI objects and deselecting GDI objects. Getting input  from  the  mouse:  Client  &  Non- 

client - Area mouse messages - Mouse wheel - Cursor. Getting input from the keyboard: Input  focus  - 

Keystroke messages - Virtual key codes - Character & dead key messages. 

UNIT II RESOURCES AND CONTROLS 9 

Creating a menu – Loading and displaying a menu – Responding to menu commands – Command ranges - 

Updating the items in menu, update ranges – Keyboard accelerators. Creating menus programmatically - 

Modifying menus programmatically - The system menu - Owner draw menus – Cascading menus - Context 

menus. The C button class – C list box class – C static class - The font view application – C edit class – C 

combo box class – C scrollbar class. Model dialog boxes – Modeless dialog boxes. 

UNIT III DOCUMENT / VIEW ARCHITECTURE 9 

The in existence function revisited – Document object – View object – Frame window object 

– Dynamic object  creation.  SDI  document  template  -  Command  routing.  Synchronizing multiple views of 

a document – Mid squares application – Supporting multiple document 
types – Alternatives to MDI. Splitter Windows: Dynamic splitter window – Static splitter 

windows. Creating & initializing a toolbar - Controlling the toolbar‘s visibility – Creating & 

initializing  a  status  bar  -  Creating  custom  status  bar  panes  –  Status  bar  support  in  appwizard.   

Opening, closing and creating the files - Reading & Writing – C file derivatives – Serialization basics - Writing 

serializability classes. 

 
 

UNIT IV FUNDAMENTALS OF VISUAL BASIC 9 

Menu bar – Tool bar – Project explorer – Toolbox – Properties window – Form designer – Form layout – 

Intermediate window. Designing the user interface: Aligning the controls – Running the application – Visual 

development and event driven programming. 

 
Variabilitys: Declaration – Types – Converting variability types – User defined data types - Lifetime of a 
variability. Constants - Arrays – Types of arrays. Procedures: Subroutines – Functions – Calling procedures. 
Text box controls – List box & Combo box controls – Scroll bar and slider controls – File controls. 
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UNIT V DATABASE PROGRAMMING WITH VB 9 

Record sets – Data control – Data control  properties,  methods.  Visual data manager: Specifying  indices  

with the visual data manager – Entering data  with  the  visual  data manager.  Data  bound  list  control  –  

Data bound combo box – Data bound grid control. Mapping databases:  Database  object  – Tability  def 

object, Query def object. Programming the active database objects – ADO object model – Establishing a 

connection - Executing SQL statements – Cursor types  and locking mechanism –  Manipulating the  record 

set object – Simple record editing and updating. 

 
 

OUTCOMES: 

Ability to understand and apply computing platform and software for engineering problems 

Ability to study about the concepts of windows programming models. 

Ability to study the concepts of Menu basics, menu magic and classic controls. 

Ability to study the concept of Document/View Architecture with single & multiple document 

interface. 

Ability to study about the integrated development programming event driven programming. 

Ability to understand the database and the database management system. 

TEXT BOOKS: 

1. Jeff Prosise, ‗Programming Windows With MFC‘, Second Edition, WP Publishers & Distributors (P) 

Ltd, Reprinted, 2002. 

2. Evangelos Petroutsos, ‗Mastering Visual Basic 6.0‘, BPB Publications, 2002. 

REFERENCES 

1. Herbert Schildt, ‗MFC Programming From the Ground Up‘, Second Edition, McGraw 

Hill, reprinted, 2002. 

2. John Paul Muller, ‗Visual C++ 6 From the Ground Up Second Edition‘, McGraw Hill, Reprinted, 

2002. 

3. Curtis Smith & Micheal Amundsen, ‗Teach Yourself Database Programming with 

Visual Basic 6 in 21 days‘, Techmedia Pub, 1999. 
 

 

 
 

21153E64C DESIGN OF ELECTRICAL APPARATUS L T P C 
  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

Magnetic circuit parameters and thermal rating of various types of electrical machines. 

Armature and field systems for D.C. machines. 

Core, yoke, windings and cooling systems of transformers. 

Design of stator and rotor of induction machines and synchronous machines. 

The importance of computer aided design method. 

UNIT I DESIGN OF FIELD SYSTEM AND ARMATURE 9 

Major considerations in Electrical Machine Design – Materials for Electrical apparatus – Design  of 

Magnetic circuits – Magnetising current – Flux leakage – Leakage in Armature. Design of lap winding and 

wave winding. 

UNIT II DESIGN OF TRANSFORMERS 9 

Construction - KVA output for single and three phase transformers – Overall dimensions – design of yoke, 

core and winding for core and shell type transformers – Estimation of  No load  current  –  Temperature  rise  

in Transformers – Design of Tank and cooling tubes of Transformers. Computer program: Complete Design  

of single phase core transformer 
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UNIT III DESIGN OF DC MACHINES 9 

Construction  -  Output  Equations  –  Main  Dimensions  –  Choice  of  specific  loadings  – Selection  of 

number of poles – Design of Armature – Design of commutator and brushes – design of field Computer 

program: Design of Armature main dimensions 

UNIT IV DESIGN OF INDUCTION MOTORS 9 

Construction - Output equation of Induction motor – Main dimensions – choice of specific loadings – Design    

of squirrel cage rotor and wound rotor –Magnetic leakage calculations – Operating characteristics  :  
Magnetizing current - Short circuit current – Circle diagram - Computer program: Design of slip-ring rotor 

UNIT V DESIGN OF SYNCHRONOUS MACHINES 9 

Output equations – choice of specific loadings – Design of salient pole machines – Short circuit ratio  – 

Armature design – Estimation of air gap length – Design of rotor –Design of damper winding – Determination  

of full load field MMF – Design of field winding – Design of turbo  alternators  -Computer  program:  Design   

of Stator main dimensions-Brushless DC Machines 

OUTCOMES: TOTAL : 45 PERIODS 

 
Ability to understand basics of design considerations for rotating and static electrical machines 

Ability to design of field system for its application. 

Ability to design sing and three phase transformer. 

Ability to design armature and field of DC machines. 

Ability to design stator and rotor of induction motor. 

 

TEXT BOOKS: 

1. Sawhney, A.K., ‗A Course in Electrical Machine Design‘, Dhanpat Rai& Sons, New 

Delhi, Fifth Edition, 1984. 

2. M V Deshpande ‗Design and Testing of Electrical Machines‘ PHI learning Pvt Lt, 

2011. 

3. Sen, S.K., ‗Principles of Electrical Machine Designs with Computer Programmes‘, Oxford and IBH 

Publishing Co. Pvt. Ltd., New Delhi, Second Edition, 2009. 

REFERENCES 

1. A.Shanmugasundaram, G.Gangadharan, R.Palani ‗Electrical Machine Design Data 

Book‘, New Age International Pvt. Ltd., Reprint 2007. 

2. ‗Electrical Machine Design‘, Balbir Singh, Vikas Publishing House Private Limited, 

1981. 

3. V Rajini, V.S Nagarajan, ‗Electrical Machine Design‘, Pearson, 2017. 

4. K.M.Vishnumurthy ‗Computer aided design of electrical machines‘ B S 

Publications,2008 
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21153E64D POWER SYSTEM STABILITY L T P C 

3 0 0 3 

OBJECTIVES: 

 
To understand the fundamental concepts of stability of power systems and its 

classification. 

To expose the students to dynamic behaviour of the power system for small and large 

disturbances. 

To understand and enhance the stability of power systems. 

UNIT I INTRODUCTION TO STABILITY 9 

Fundamental concepts - Stability and energy of a system - Power System Stability: Definition, 

Causes,  Nature  and  Effects  of  disturbances,   Classification   of   stability,  Modelling   of 

electrical components  -  Basic  assumptions  made  in  stability  studies-  Modelling  of  

Synchronous machine for stability studies(classical model) - Rotor dynamics and the swing equation. 

UNIT II SMALL-SIGNAL STABILITY 9 

Basic concepts and definitions – State space representation,  Physical  Interpretation  of  small– 

signal stability, Eigen properties of the state matrix: Eigenvalues and eigenvectors, modal matrices, 

eigenvalue and stability,  mode shape and participation factor.  Small– signal  stability  analysis  of   

a Single-Machine Infinite Bus (SMIB) Configuration with numerical example. 

UNIT III TRANSIENT STABILITY 9 

Review of numerical integration methods: modified Euler and Fourth Order Runge-Kutta methods, 
Numerical stability,. Interfacing of Synchronous machine (classical machine)  model  to  the  
transient stability algorithm (TSA) with partitioned – explicit approaches- Application of TSA to 
SMIB system. 

UNIT IV VOLTAGE STABILITY 9 

Factors affecting voltage stability- Classification of Voltage stability-Transmission system 

characteristics-  Generator  characteristics-  Load   characteristics-   Characteristics   of reactive 

power compensating Devices- Voltage collapse. 

UNIT V ENHANCEMENT OF SMALL-SIGNAL STABILITY AND TRANSIENT 9 

STABILITY 
Power System Stabilizer –. Principle behind transient stability enhancement methods: high-speed 
fault  clearing,  regulated  shunt  compensation,   dynamic   braking,   reactor   switching, 

independent pole-operation of circuit-breakers, single-pole switching, fast- valving, high-speed 
excitation systems. 

TOTAL : 45 PERIODS 

 
 

OUTCOMES: 

Learners will attain knowledge about the stability of power system 

Learners will have knowledge on small-signal stability, transient stability and voltage stability. 

Learners will be able to understand the dynamic behaviour of synchronous generator 

for different disturbances. 

Learners will be able to understand the various methods to enhance the stability of a power 

system. 
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TEXT BOOKS: 

1. Power system stability and control ,P. Kundur ; edited by Neal J. Balu, Mark G. 

Lauby, 

McGraw-Hill, 1994. 

2. R.Ramnujam,‖ Power System Dynamics Analysis and Simulation, PHI Learning 

Private Limited, New Delhi, 2009 

3. T.V. Cutsem and C.Vournas, ―Voltage Stability of Electric Power Systems‖, 

Kluwer publishers, 1998. 
 

REFERENCES 

1 Peter W., Saucer, Pai M.A., ―Power System Dynamics and Stability, Pearson 

Education (Singapore), 9th Edition, 2007. 

2 EW. Kimbark., ―Power System Stability‖, John Wiley & Sons Limited, New Jersey, 

2013. 

3 SB. Crary., ―Power System Stability‖, John Wiley & Sons Limited, New Jersey, 1955. 

4 K.N. Shubhanga,―Power System Analysis‖ Pearson, 2017. 

5 Power systems dynamics: Stability and control / K.R. Padiyar, BS Publications, 2008 
6 Power system control and Stability P.M. Anderson, A.A. Foud, Iowa State University 

Press, 1977. 

 

 

21153E64E 

 
OBJECTIVES: To impart knowledge about the following topics: 

Switched mode power supplies 

Matrix Converter 

Soft switched converters 

UNIT I SWITCHED MODE POWER SUPPLIES (SMPS) 9 

DC Power supplies and Classification; Switched mode dc power supplies - with and without isolation, single and 

multiple outputs; Closed loop control and regulation; Design examples on converter and closed  loop 

performance. 

UNIT II AC-DC CONVERTERS 9 

Switched mode AC-DC converters.  synchronous  rectification  -  single  and  three  phase  topologies  -  
switching techniques - high input power factor . reduced input current harmonic distortion. improved efficiency. 

with and without input-output isolation. performance indices design examples 

UNIT III DC-AC CONVERTERS 9 

Multi-level Inversion - concept, classification of multilevel inverters, Principle of operation, main features and 

analysis of Diode clamped, Flying capacitor and cascaded multilevel inverters; Modulation schemes. 

UNIT IV AC-AC CONVERTERS WITH AND WITHOUT DC LINK 9 

Matrix converters. Basic topology of matrix  converter;  Commutation  –  current  path; Modulation 

techniques - scalar modulation, indirect modulation; Matrix converter as only AC-DC converter; AC-AC 

converter with DC link  - topologies and  operation -  with  and without resonance link - converter with dc  

link converter; Performance comparison with matrix converter with DC link converters. 

UNIT V SOFT-SWITCHING POWER CONVERTERS 9 

Soft switching techniques. ZVS, ZCS, quasi resonance operation; Performance comparison hard switched 

and soft switched converters.AC-DC converter, DC-DC converter, DC-AC converter.; Resonant DC 

power supplies . 
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OUTCOMES: TOTAL : 45 PERIODS 

• Ability to suggest converters for AC-DC conversion and SMPS 

TEXT BOOKS: 

1. Power Electronics Handbook, M.H.Rashid, Academic press, New york, 2000. 

2. Advanced DC/DC Converters, Fang Lin Luo and Fang Lin Luo, CRC Press, 

NewYork, 2004. 
3. Control in Power Electronics- Selected Problem, Marian P.Kazmierkowski, 

R.Krishnan and Frede Blaabjerg, Academic Press (Elsevier Science), 2002. 

REFERENCES 

1. Power Electronic Circuits, Issa Batarseh, John Wiley and Sons, Inc.2004 

2. Power Electronics for Modern Wind Turbines, Frede Blaabjerg and Zhe Chen, 

Morgan & Claypool Publishers series, United States of America, 2006. 

3. Krein Philip T, Elements of Power Electronics,Oxford University press, 2008 

4. Agarwal ,Power Electronics: Converters, Applications, and Design, 3rd edition, Jai P, 

Prentice Hall,2000 

5. L. Umanand, Power Electronics: Essentials & Applications, John Wiley and Sons, 

2009. 

 

 

 

 

 
21153E64F INTELLECTUAL PROPERTY RIGHTS L  T  P  C 

3  0   0   3 

OBJECTIVE: 

To give an idea about IPR, registration and its enforcement. 

UNIT I INTRODUCTION 9 

Introduction to IPRs, Basic  concepts  and  need  for  Intellectual  Property  -  Patents,  Copyrights, 

Geographical Indications, IPR in India and Abroad – Genesis and Development – the  way from WTO to  
WIPO –TRIPS,  Nature  of  Intellectual  Property,  Industrial  Property,  technological  Research, Inventions  
and Innovations – Important examples of IPR. 

UNIT II REGISTRATION OF IPRs 10 

Meaning and practical aspects of registration  of  Copy  Rights,  Trademarks,  Patents,  Geographical 

Indications, Trade Secrets and Industrial Design registration in India and Abroad 

UNIT III AGREEMENTS AND LEGISLATIONS 10 

International Treaties and Conventions on IPRs, TRIPS Agreement, PCT Agreement, Patent Act of 

India, Patent Amendment Act, Design Act, Trademark Act, Geographical Indication Act. 

UNIT IV DIGITAL PRODUCTS AND LAW 9 

Digital Innovations and Developments as Knowledge Assets – IP Laws, Cyber Law and Digital Content 

Protection – Unfair Competition – Meaning and Relationship between Unfair Competition and IP Laws – Case 

Studies. 

UNIT V ENFORCEMENT OF IPRs 7 

Infringement of IPRs, Enforcement Measures, Emerging issues – Case Studies. 

TOTAL:45 PERIODS 
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+ Ability to manage Intellectual Property portfolio to enhance the value of the firm. 

TEXT BOOKS 

1. V. Scople Vinod, Managing Intellectual Property, Prentice Hall of India pvt Ltd, 2012 

2. S. V. Satakar, ―Intellectual Property Rights and Copy Rights, Ess Ess Publications, New 

Delhi, 

2002 

REFERENCES: 

1. Deborah E. Bouchoux, ―Intellectual Property: The Law of Trademarks, Copyrights, Patents 

and 

Trade Secrets‖, Cengage Learning, Third Edition, 2012. 

2. Prabuddha Ganguli,‖Intellectual Property Rights: Unleashing the Knowledge 

Economy‖, McGraw Hill Education, 2011. 

3. Edited by Derek Bosworth and Elizabeth Webster, The Management of Intellectual 

Property, Edward Elgar Publishing Ltd., 2013. 
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21153E65A PRINCIPLES OF ROBOTICS L T P C 

3 0 0 3 

OBJ 

ECTI 

VES: 

 

 

 To introduce the functional elements of Robotics 

 To impart knowledge on the direct and inverse kinematics 

 To introduce the manipulator differential motion and control 

 To educate on various path planning techniques 

 To introduce the dynamics and control of manipulators 
 

UNIT I BASIC CONCEPTS 9 

Brief   history-Types   of   Robot–Technology-Robot   classifications   and   specifications-Design  

and controlissues- Various manipulators – Sensors - work cell - Programming languages. 

UNIT II DIRECT AND INVERSE KINEMATICS 9 

Mathematical representation of Robots - Position and orientation – Homogeneous transformation- 

Various joints- Representation using the Denavit Hattenberg parameters -Degrees of freedom-Direct 

kinematics-Inverse kinematics- SCARA robots- Solvability – Solution methods-Closed form solution. 

UNIT III MANIPULATOR DIFFERENTIAL MOTION AND STATICS 9 

Linear and angular velocities-Manipulator Jacobian-Prismatic and rotary joints–Inverse -Wrist and 

arm singularity - Static analysis - Force and moment Balance. 

UNIT IV PATH PLANNING 9 

Definition-Joint  space  technique-Use  of   p-degree   polynomial-Cubic   polynomial-Cartesian  

space technique - Parametric descriptions - Straight line and circular  paths  -  Position  and  

orientation planning. 

UNIT V DYNAMICS AND CONTROL 9 

Lagrangian mechanics-2DOF Manipulator-Lagrange Euler formulation-Dynamic model – 

Manipulator control problem-Linear control schemes-PID control scheme-Force control of robotic 

manipulator. 

 

TOTAL: 45 PERIOD 

 

OUTCOMES: 

 Ability to understand basic concept of robotics. 

 To analyze Instrumentation systems and their applications to various 

 To know about the differential motion add statics in robotics 

 To know about the various path planning techniques. 

 To know about the dynamics and control in robotics industrie. 

 
TEXT BOOKS: 

1. R.K.Mittal and I.J.Nagrath, Robotics and Control, Tata McGraw Hill, New Delhi,4th Reprint, 2005. 

2. JohnJ.Craig ,Introduction to Robotics Mechanics and Control, Third edition, Pearson Education, 

2009. 

3. M.P.Groover, M.Weiss, R.N. Nageland N. G.Odrej, Industrial Robotics, McGraw-Hill 

Singapore, 1996. 
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REFERENCES: 

1. Ashitava Ghoshal, Robotics-Fundamental Concepts and Analysis‘, Oxford University Press, 

Sixth impression, 2010. 

2. K. K.Appu Kuttan, Robotics, I K International, 2007. 

3. Edwin Wise, Applied Robotics, Cengage Learning, 2003. 

4. R.D.Klafter,T.A.Chimielewski and M.Negin, Robotic Engineering–An Integrated 

Approach, Prentice Hall of India, New Delhi, 1994. 

 

5. B.K.Ghosh, Control in Robotics and Automation: Sensor Based Integration, Allied 

Publishers,Chennai, 1998. 

6. S.Ghoshal, ― Embedded Systems & Robotics‖ – Projects using the 8051 

Microcontroller‖, Cengage Learning, 2009. 
 

 

 
21153E65B SPECIAL ELECTRICAL MACHINES L T P C 

  3 0 0 3 
 

OBJECTIVES: 

To impart knowledge on the following Topics 

  Construction, principle of operation, control and performance of stepping motors. 

  Construction, principle of operation, control and performance of switched reluctance motors. 

Construction, principle of operation, control and performance of permanent magnet 

brushless D.C. motors. 

  Construction, principle   of operation   and   performance   of permanent magnet 

synchronous motors. 

  Construction, principle of operation and performance of other special Machines. 

UNIT I STEPPER  MOTORS 9 

Constructional  features  –Principle  of  operation  –Types  –  Torque  predictions  –  Linear   

Analysis – Characteristics – Drive circuits – Closed loop control – Concept of lead angle - 

Applications. 

UNIT II SWITCHED RELUCTANCE MOTORS (SRM) 9 

Constructional features –Principle of operation- Torque prediction–Characteristics Steady state 

performance prediction – Analytical Method – Power controllers – Control of SRM drive- Sensor  

less operation of SRM – Applications. 

UNIT III PERMANENT MAGNET BRUSHLESS D.C. MOTORS 9 

Fundamentals  of  Permanent  Magnets-  Types-  Principle  of  operation-  Magnetic   circuit   

analysis- EMF and Torque equations- Power Converter Circuits and their  controllers  - 

Characteristics and control- Applications. 

UNIT IV PERMANENT MAGNET SYNCHRONOUS MOTORS (PMSM) 9 

Constructional features -Principle of operation – EMF and  Torque  equations  -  Sine  wave motor 

with practical windings - Phasor diagram  -  Power  controllers  –  performance characteristics - 

Digital controllers – Applications. 

UNIT V OTHER SPECIAL MACHINES 9 

Constructional features – Principle of operation and Characteristics of Hysteresis  motor- 

Synchronous Reluctance Motor–Linear Induction motor-Repulsion motor- Applications. 

TOTAL : 45 PERIODS 
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OUTCOMES: 

 

  Ability to analyze and design controllers for special Electrical Machines. 

  Ability to acquire the knowledge on construction and operation of stepper motor. 

  Ability to acquire the knowledge on construction and operation of stepper switched 

reluctance motors. 

  Ability to construction, principle of operation, switched reluctance motors. 

  Ability to acquire the knowledge on construction and operation of permanent magnet 

brushless D.C. motors. 

  Ability to acquire the knowledge on construction and operation of permanent magnet 

synchronous motors. 

  Ability to select a special Machine for a particular application. 

 

 
TEXT BOOKS: 

  K.Venkataratnam, ‗Special Electrical Machines‘, Universities Press (India) Private 
Limited, 2008. 

  T. Kenjo, ‗Stepping Motors and Their Microprocessor Controls‘, Clarendon Press 
London, 1984 

  E.G. Janardanan, ‗Special electrical machines‘, PHI learning Private Limited, Delhi, 
2014. 

REFERENCES 

1. R.Krishnan, ‗Switched Reluctance Motor Drives – Modeling, Simulation, Analysis, 

Design and Application‘, CRC Press, New York, 2001. 

2. T. Kenjo and S. Nagamori, ‗Permanent Magnet and Brushless DC Motors‘, 

Clarendon Press, London, 1988. 

3. T.J.E.Miller,‗Brushless Permanent-Magnet and Reluctance Motor Drives‘, Oxford 

University Press, 1989. 

4. R.Srinivasan, ‗Special Electrical Machines‘, Lakshmi Publications, 2013. 
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OBJECTIVES: To impart knowledge about the following topics: 

 Causes & Mitigation techniques of various PQ events. 

 Various Active & Passive power filters. 

 
UNIT I INTRODUCTION TO POWER QUALITY 9 

Terms and definitions & Sources – Overloading, under voltage, over voltage -  Concepts  of  

transients - Short duration variations such as interruption - Long duration variation  such  as  
sustained interruption - Sags and swells - Voltage sag - Voltage swell - Voltage imbalance – Voltage 
fluctuations - Power frequency variations - International standards of power quality 

– Computer Business Equipment Manufacturers Associations (CBEMA) curve 

UNIT II VOLTAGE SAG AND SWELL 9 

Estimating  voltage  sag  performance   -  Thevenin‘s equivalent source - Analysis and 

calculation of various  faulted  condition  -  Estimation  of  the  sag  severity  -  Mitigation  of  

voltage sag, Static transfer switches and fast transfer switches. - Capacitor switching – Lightning 

- Ferro resonance - Mitigation of voltage swell. 
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UNIT III HARMONICS 9 

Harmonic sources from commercial and industrial loads - Locating harmonic sources – Power 

system response characteristics - Harmonics Vs transients. Effect of harmonics – Harmonic  

distortion - Voltage and current distortions - Harmonic indices - Inter harmonics – Resonance 

Harmonic distortion evaluation, IEEE and IEC standards. 

UNIT IV PASSIVE POWER COMPENSATORS 9 

Principle of Operation of Passive Shunt and Series Compensators, Analysis and Design of Passive 

Shunt Compensators Simulation and Performance  of  Passive  Power  Filters-  Limitations  of 

Passive Filters Parallel Resonance of Passive Filters with the Supply System and Its Mitigation. 

Fundamentals of load compensation – voltage regulation & power factor correction. 

UNIT V POWER QUALITY MONITORING & CUSTOM POWER DEVICES 9 

Monitoring considerations - Monitoring and diagnostic techniques for various power quality 

problems - Quality measurement equipment - Harmonic / spectrum analyzer - Flicker meters 

Disturbance analyzer - Applications of expert systems for power quality monitoring. Principle& 

Working of DSTATCOM – DSTATCOM in Voltage control mode, current control mode, DVR 

Structure – Rectifier supported DVR – DC Capacitor supported DVR -Unified power quality 

conditioner. 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to understand various sources, causes and effects of power quality issues, 

electrical systems and their measures and mitigation. 

 Ability to analyze the causes & Mitigation techniques of various PQ events. 

 Ability to study about the various Active & Passive power filters. 

 Ability to understand the concepts about Voltage and current distortions, harmonics. 

 Ability to analyze and design the passive filters. 

 Ability to acquire knowledge on compensation techniques. 

 Ability to acquire knowledge on DVR. 

TEXT BOOKS: 

1. Roger. C. Dugan, Mark. F. Mc Granagham, Surya Santoso, H.WayneBeaty, 

―Electrical Power Systems Quality‖, McGraw Hill,2003 

2. J. Arrillaga, N.R. Watson, S. Chen, ―Power System Quality Assessment‖, (New York : 

Wiley),2000. 

3. Bhim Singh, Ambrish Chandra, Kamal Al-Haddad,‖ Power Quality Problems & 

Mitigation Techniques‖ Wiley, 2015. 

REFERENCES 

1. G.T. Heydt, ―Electric Power Quality‖, 2nd Edition. (West Lafayette, IN, Stars in a 

Circle Publications, 1994. 

2. M.H.J Bollen, ―Understanding Power Quality   Problems: Voltage   Sags and 

Interruptions‖, (New York: IEEE Press), 2000. 
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EHVAC TRANSMISSION L T P C 

3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

 EHVAC Transmission lines 

 Electrostatic field of AC lines 

 Corona in E.H.V. lines 

UNIT I INTRODUCTION 9 

EHVAC Transmission line trends and preliminary aspect - standard transmission voltages – 

Estimation at line and ground parameters-Bundle conductors: Properties -Inductance and  

Capacitance of  EHV  lines  –  Positive,  negative  and  zero  sequence  impedance  –  Line 

Parameters for Modes of Propagation. 

UNIT II ELECTROSTATIC FIELDS 9 

Electrostatic field and voltage  gradients – Calculations  of electrostatic field  of AC  lines – Effect  

of high electrostatic field  on  biological  organisms  and  human  beings  -  Surface  voltage  

gradients and Maximum gradients of actual transmission lines – Voltage gradients on  sub  

conductor. 

UNIT III POWER CONTROL 9 

Electrostatic induction in un energized lines – Measurement of  field  and  voltage  gradients  for 

three phase single and double circuit lines – Un  energized  lines.  Power  Frequency  Voltage  

control and overvoltage in EHV lines: No load voltage – Charging currents at power frequency- 

Voltage control – Shunt and Series compensation – Static VAR compensation. 

UNIT IV CORONA EFFECTS AND RADIO INTERFERENCE 9 

Corona  in  EHV  lines  –  Corona  loss  formulae-Charge  voltage  diagram-  Attenuation  of 

traveling waves due to Corona – Audio noise due to Corona, its  generation,  characteristic and 

limits. Measurements of audio noise radio interference due to Corona - properties of radio noise – 

Frequency spectrum of RI fields – Measurements of RI and RIV. 

UNIT V STEADY STATE AND TRANSIENT LIMITS 9 

Design of EHV lines based on steady state and transient limits - EHV cabilitys and their 

characteristics-Introduction six phase transmission – UHV. 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Ability to understand the principles and types of EHVAC system. 

 Ability to analyze the electrostatic field of AC lines 

 Ability to study about the compensation. 

 Ability to study about the corona in E.H.V. lines 

 Ability to understand the EHV cabilitys. 

 Ability to analyze the steady state and transient limits. 

TEXT BOOKS: 

1. Rokosh Das Begamudre, ‖Extra High Voltage AC Transmission Engineering‖– Wiley Eastern 

LTD., NEW DELHI 1990. 

2. S. Rao, ―HVAC and HVDC Transmission, Engineering and Practice‖ Khanna Publisher, Delhi, 

1990. 

REFERENCES 

1. Subir Ray, ―An Introduction to High Voltage Engineering‖, Prentice Hall of India 

Private Limited, 2013. 
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2. RD Begamudre, ―Extra High Voltage AC Transmission Engineering‖– New Academic 

Science Ltd; 4 edition 2011. 

3. Edison,‖ EHV Transmission line‖- Electric Institution, GEC, 1968. 
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21153E65E COMMUNICATION ENGINEERING L T P C 

3 0 0 3 
OBJECTIVES: 

 To introduce the relevance of this course to the existing  technology  through  demonstrations,  case 
studies, simulations, contributions of scientist, national/international policies with a futuristic vision along 

with socio-economic impact and issues 

 To study the various analog and digital modulation techniques 

 To study the principles behind information theory and coding 

 To study the various digital communication techniques 

UNIT I ANALOG MODULATION 9 

Amplitude Modulation – AM, DSBSC, SSBSC, VSB – PSD, modulators and demodulators – Angle 

modulation – PM and FM – PSD, modulators and demodulators – Superheterodyne receivers 

UNITII PULSE MODULATION 9 

Low pass sampling theorem – Quantization – PAM – Line coding – PCM, DPCM, DM, and ADPCM And 

ADM, Channel Vocoder - Time Division Multiplexing, Frequency Division Multiplexing 

UNIT III DIGITAL MODULATION AND TRANSMISSION 9 

Phase shift keying – BPSK, DPSK, QPSK – Principles of M-ary signaling M-ary PSK & QAM – 

Comparison, ISI – Pulse shaping – Duo binary encoding – Cosine filters – Eye pattern, equalizers 

UNIT IV INFORMATION THEORY AND CODING 9 

Measure of information – Entropy – Source coding theorem – Shannon–Fano coding, Huffman 

Coding, LZ Coding – Channel capacity – Shannon-Hartley law – Shannon's limit – Error control codes 

– Cyclic codes, Syndrome calculation – Convolution Coding, Sequential and Viterbi decoding 

UNIT V SPREAD SPECTRUM AND MULTIPLE ACCESS 9 

PN sequences – properties – m-sequence – DSSS – Processing gain, Jamming – FHSS – 

Synchronisation and tracking – Multiple Access – FDMA, TDMA, CDMA, 
 

OUTCOMES: 

At the end of the course, the student should be able to: 
 

 Ability to comprehend and appreciate the significance and role of this course in the present 

contemporary world 

 Apply analog and digital communication techniques. 

 Use data and pulse communication techniques. 

 Analyze Source and Error control coding. 



TEXT BOOKS: 

1. H Taub, D L Schilling, G Saha, ―Principles of Communication Systems‖ TMH 2007 
2. S. Haykin ―Digital Communications‖ John Wiley 2005 

 

REFERENCES: 

1 

. B.P.Lathi, ―Modern Digital and Analog Communication Systems‖, 3
rd

 edition, Oxford University 
2. H P Hsu, Schaum Outline Series – ―Analog and Digital Communications‖ TMH 2006 

3. B.Sklar, Digital Communications Fundamentals and Applications‖ 2/e Pearson Education 2007. 
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21153E75A DISASTER MANAGEMENT LT P C 

3 0 0 3 

OBJECTIVES: 

To provide students an exposure to disasters, their significance and types. 

To ensure that students begin to understand the relationship between vulnerability, 

disasters, disaster prevention and risk reduction 

To gain a preliminary understanding of approaches of Disaster Risk Reduction (DRR) 

To enhance awareness of institutional processes in the country and 

To develop rudimentary ability to respond to their surroundings with potential 

disaster response in areas where they live, with due sensitivity 

UNIT I INTRODUCTION TO DISASTERS 9 

Definition:  Disaster,  Hazard,  Vulnerability,  Resilience,  Risks  –  Disasters:  Types  of  disasters  – 

Earthquake, Landslide, Flood, Drought, Fire etc  -  Classification,  Causes,  Impacts  including  social,  

economic, political, environmental, health, psychosocial, etc.- Differential impacts- in terms of caste, class, 

gender, age, location, disability - Global trends in  disasters:  urban  disasters,  pandemics,  complex 

emergencies, Climate change- Dos and Don‘ts during various types of Disasters. 

UNIT II APPROACHES TO DISASTER RISK REDUCTION (DRR) 9 

Disaster cycle - Phases, Culture of safety, prevention, mitigation and preparedness community based DRR, 

Structural- nonstructural measures, Roles and responsibilities of- community, Panchayati Raj Institutions/Urban 

Local Bodies (PRIs/ULBs), States, Centre, and other stake-holders- Institutional Processes and Framework at 

State and Central Level- State Disaster Management Authority(SDMA) 

– Early Warning System – Advisories from Appropriate Agencies. 

UNIT III INTER-RELATIONSHIP BETWEEN DISASTERS AND DEVELOPMENT 9 

Factors affecting Vulnerabilities, differential impacts, impact of Development projects such as dams, 

embankments, changes in Land-use etc.- Climate Change Adaptation- IPCC Scenario and Scenarios in the 

context  of India - Relevance of indigenous knowledge, appropriate technology  and  local  

resources. 

UNIT IV DISASTER RISK MANAGEMENT IN INDIA 9 

Hazard and Vulnerability profile of India, Components of Disaster Relief: Water, Food, Sanitation, Shelter, 

Health,   Waste Management, Institutional arrangements   (Mitigation, Response and 
Preparedness, Disaster Management Act and Policy - Other related policies, plans, programmes and legislation 

– Role of GIS and Information Technology Components in Preparedness, Risk Assessment, 

Response and Recovery Phases of Disaster – Disaster Damage Assessment. 

UNIT V DISASTER MANAGEMENT: APPLICATIONS AND CASE STUDIES AND FIELD 

WORKS 9 

Landslide Hazard Zonation: Case Studies, Earthquake Vulnerability Assessment of Buildings  and  

Infrastructure: Case Studies, Drought Assessment:  Case  Studies,  Coastal  Flooding:  Storm  Surge  

Assessment, Floods: Fluvial and Pluvial Flooding: Case Studies; Forest Fire: Case Studies,  Man  Made 

disasters: Case Studies, Space Based Inputs for Disaster Mitigation and Management and field works related to 

disaster management. 

TOTAL: 45 PERIODS 

OUTCOMES: 

The students will be ability to 
Differentiate the types of disasters, causes and their impact on environment and society 

Assess vulnerability and various methods of risk reduction measures as well as mitigation. 
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Draw the hazard and vulnerability profile of India, Scenarious in the Indian context, Disaster damage 

assessment and management. 
 

TEXTBOOKS: 

1. Singhal J.P. ―Disaster Management‖, Laxmi Publications, 2010. ISBN-10: 9380386427 ISBN-13: 

978-9380386423 

2. Tushar Bhattacharya, ―Disaster Science and Management‖, McGraw Hill India Education Pvt. Ltd., 

2012. ISBN-10: 1259007367, ISBN-13: 978-1259007361] 

3. Gupta Anil K, Sreeja S. Nair. Environmental Knowledge for Disaster Risk Management, NIDM, New 

Delhi, 2011 

4. Kapur Anu Vulnerability India: A Geographical Study of Disasters, IIAS and Sage Publishers, New 

Delhi, 2010. 
 

REFERENCES 

1. Govt. of India: Disaster Management Act , Government of India, New Delhi, 2005 

2. Government of India, National Disaster Management Policy,2009. 

 

 

 

 

21153E75B HUMAN RIGHTS LT P C 

3 0 0 3 

OBJECTIVES : 

To sensitize the Engineering students to various aspects of Human Rights. 

UNIT I 9 

Human Rights – Meaning, origin and Development. Notion and classification of Rights – Natural, 

Moral and Legal Rights. Civil and Political Rights, Economic, Social and Cultural Rights; collective  / 

Solidarity Rights. 

UNIT II 9 

Evolution of the concept of Human Rights Magana carta – Geneva convention of 1864. Universal 

Declaration of Human Rights, 1948. Theories of Human Rights. 

UNIT III 9 

Theories and perspectives of UN Laws – UN Agencies to monitor and compliance. 

UNIT IV 9 

Human Rights in India – Constitutional Provisions / Guarantees. 

UNIT V 9 

Human Rights of Disadvantaged People – Women, Children, Displaced persons and Disabilityd persons, 

including Aged and HIV Infected People. Implementation of Human Rights –  National  and State Human 

Rights Commission – Judiciary – Role of NGO‘s, Media, Educational Institutions, Social Movements. 

TOTAL : 45 PERIODS 

OUTCOME : 

  Engineering students will acquire the basic knowledge of human rights. 
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REFERENCES: 

1. Kapoor S.K., ―Human Rights under International law and Indian Laws‖, Central Law Agency, 

Allahabad, 2014. 

2. Chandra U., ―Human Rights‖, Allahabad Law Agency, Allahabad, 2014. 

3. Upendra Baxi, The Future of Human Rights, Oxford University Press, New Delhi. 

 

 

 

 
21153E75C OPERATIONS RESEARCH L  T P C 

3  0 0 3 

OBJECTIVES: 

To provide knowledge and training in using optimization techniques under limited resources for the 
engineering and business problems. 

UNIT I LINEAR MODELS 15 

The phase of an operation research study – Linear programming – Graphical method– Simplex algorithm 

– Duality formulation – Sensitivity analysis. 

UNIT II TRANSPORTATION MODELS AND NETWORK MODELS 8 

Transportation Assignment Models –Traveling Salesman problem-Networks models – Shortest route – 

Minimal spanning  tree  –  Maximum  flow  models  –Project  network  –  CPM  and  PERT networks – 

Critical path scheduling – Sequencing models. 

Stochastic inventory models – Multi product models – Inventory control models in practice. 

UNIT IV QUEUEING MODELS 6 

Queueing models - Queueing systems and structures –  Notation  parameter  –  Single  server  and  multi  

server models – Poisson input – Exponential service – Constant rate service – Infinite population –  

Simulation. 

UNIT V DECISION MODELS 10 

Decision models – Game theory – Two person zero sum games – Graphical solution- Algebraic solution– 

Linear Programming solution – Replacement models – Models based on service  life  –  Economic  life– 
Single / Multi variability search technique – Dynamic Programming – Simple Problem. 

TOTAL: 45 PERIODS 

OUTCOMES: 
Upon completion of this course, the students can ability to use the optimization techniques for use 
engineering and Business problems 

 

TEXT BOOK: 

1. Hillier and Libeberman, ―Operations Research‖, Holden Day, 2005 
2. Taha H.A., ―Operations Research‖, Sixth Edition, Prentice Hall of India, 2003. 

 
 

REFERENCES: 

1. Bazara M.J., Jarvis and Sherali H., ―Linear Programming and Network Flows‖, John Wiley, 

2009. 
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UNIT III INVENTORY MODELS      6 

Inventory models – Economic order quantity models – Quantity discount models – 
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2. Budnick F.S., ―Principles of Operations Research for Management‖, Richard D Irwin, 1990. 

3. Philip D.T. and Ravindran A., ―Operations Research‖, John Wiley, 1992. 
4. Shennoy G.V. and Srivastava U.K., ―Operation Research for Management‖, Wiley Eastern, 

1994. 

5. Tulsian and Pasdey V., ―Quantitative Techniques‖, Pearson Asia, 2002. 

 

 

 

 
 

21153E75D 

OBJECTIVES : 

This course aims at providing the required skill to apply the statistical tools in engineering 

problems. 

To introduce the basic concepts of probability and random variables. 

To introduce the basic concepts of two dimensional random variables. 

To acquaint the knowledge of testing of hypothesis for small and large samples which plays an 

important role in real life problems. 

To introduce the basic concepts of classifications of design of experiments which plays very 

important roles in the field of agriculture and statistical quality control. 

UNIT I PROBABILITY AND RANDOM VARIABLES 12 

Probability – The axioms of probability – Conditional probability –  Baye‘s  theorem  -  Discrete  and  

continuous  random  variables  –  Moments  –  Moment  generating  functions  –  Binomial,   Poisson, 

Geometric, Uniform, Exponential and Normal distributions. 

UNIT II TWO - DIMENSIONAL  RANDOM VARIABLES 12 

Joint distributions – Marginal and  conditional  distributions  –  Covariance  –  Correlation  and  linear  

regression  –  Transformation  of  random  variables  –  Central  limit  theorem  (for  independent  and  

identically distributed random variables). 

UNIT III TESTING OF HYPOTHESIS 12 

Sampling distributions - Estimation of parameters - Statistical hypothesis - Large sample tests  based  on  

Normal distribution for single mean and difference of means -Tests based on t, Chi-square and F distributions  

for mean, variance and proportion - Contingency table (test for independent) - Goodness of fit. 

UNIT IV DESIGN OF EXPERIMENTS 12 

One way and Two way classifications - Completely randomized design – Randomized block design – Latin 

square design - 2
2 

factorial design. 

UNIT V STATISTICAL  QUALITY  CONTROL `12 

Control charts for measurements (X and R charts) – Control charts for attributes (p, c and np charts) – Tolerance 

limits - Acceptance sampling. 

TOTAL : 60 PERIODS 
 

OUTCOMES : 

Upon successful completion of the course, students will be able to: 
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 3 0 0 3 
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Understand the fundamental knowledge of the concepts of probability and have knowledge of standard 

distributions which can describe real life phenomenon. 

Understand the basic concepts of one and two dimensional random variables and apply in 

engineering applications. 

Apply the concept of testing of hypothesis for small and large samples in real life problems. 

Apply the basic concepts of classifications of design of experiments in the field of agriculture and 

statistical quality control. 

Have the notion of sampling distributions and statistical techniques used in engineering and 

management problems. 
 

TEXT BOOKS : 

1. Johnson, R.A., Miller, I and Freund J., "Miller and Freund‘s Probability and Statistics for 

Engineers", Pearson Education, Asia, 8
th 

Edition, 2015. 

2. Milton. J. S. and Arnold. J.C., "Introduction to Probability and Statistics", Tata McGraw Hill, 4
th

 
Edition, 2007. 

REFERENCES : 
1. Devore. J.L., "Probability and Statistics for Engineering and the Sciences‖, Cengage Learning, New 

Delhi, 8
th 

Edition, 2014. 
2. Papoulis, A.   and Unnikrishnapillai, S., "Probability, Random Variables and Stochastic 

Processes", McGraw Hill Education India, 4
th 

Edition, New Delhi, 2010. 

3. Ross, S.M., "Introduction to Probability and Statistics for Engineers and Scientists", 3
rd 

Edition, 
Elsevier, 2004. 

4. Spiegel. M.R., Schiller. J. and Srinivasan, R.A., "Schaum‘s Outline of Theory and Problems of 

Probability and Statistics", Tata McGraw Hill Edition, 2004. 
5. Walpole. R.E., Myers. R.H., Myers. S.L. and Ye. K., "Probability and Statistics for Engineers and 

Scientists", Pearson Education, Asia, 8
th 

Edition, 2007. 

 

 

 
21153E75E FIBRE OPTICS AND LASER INSTRUMENTS LT P C 

3 0 0 3 

AIM 

: 

To contribute to the knowledge of Fibre optics and Laser Instrumentation and its Industrial andMedical 

Application. 

 

COURSE OBJECTIVES 

To expose the students to the basic concepts of optical fibres and their properties. 

To provide adequate knowledge about the Industrial applications of optical fibres. 

To expose the students to the Laser fundamentals. 

To provide adequate knowledge about Industrial application of lasers. 

To provide adequate knowledge about holography and Medical applications of Lasers. 

UNIT I OPTICAL FIBRES AND THEIR PROPERTIES 9 

Construction of optical fiber cable: Guiding mechanism in optical fiber and Basic component of optical fiber 

communication, –Principles of  light  propagation  through  a  fibre:  Total  internal  reflection, Acceptance  

angle (θa), Numerical aperture and Skew mode, –Different types of fibres and their properties: Single and 

multimode fibers and Step index and graded index fibers,– fibrecharacteristics: Mechanical characteristics and 

Transmission characteristics, – Absorption losses – Scattering losses 

– Dispersion – Connectors and splicers –Fibre termination – Optical sources: Light Emitting Diode 

(LED), – Optical detectors: PIN Diode. 
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UNIT II INDUSTRIAL APPLICATION OF OPTICAL FIBRES 9 

Fibre optic sensors: Types of fiber optics sensor, Intrinsic sensor- Temperature/ Pressure sensor, Extrinsic 

sensors, Phase Modulated Fibre Optic Sensor and Displacementsensor (Extrinsic Sensor) – Fibre optic 

instrumentation system: Measurement of attenuation (by cut back method), Optical domain reflectometers, Fiber 

Scattering loss Measurement, Fiber Absorption Measurement, Fiber dispersion measurements, End reflection 

method and Near field scanning  techniques  –  Different  types  of  modulators:  Electro-optic  modulator 

(EOM) –Interferometric method of measurement  of  length  –  

Moire fringes – Measurement of pressure, temperature, current, voltage, liquid level and strain. 

UNIT III LASER FUNDAMENTALS 9 

Fundamental characteristics of lasers – Level Lasers: Two-Level Laser, Three Level Laser, Quasi Three and  

four level lasers – Properties of laser: Monochromaticity, Coherence, Divergence and Directionality and 

Brightness –Laser modes –  Resonator  configuration  –  Q-switching  and  mode  

locking  –  Cavity  damping  –  Types  of  lasers;  –  Gas  lasers,  solid  lasers,  liquid   lasers   and  

semiconductor lasers. 

UNIT IV INDUSTRIAL APPLICATION OF LASERS 9 

Laser for measurement of distance, Laser for measurement of length,  Laser  for  measurement  of velocity, 

Laser for measurement of acceleration, Laser for measurement of current, voltage and Laser for  measurement  

of Atmospheric Effect:  Types of LIDAR, Construction And Working, and LIDAR 

Applications – Material processing: Laser instrumentation for material processing, Powder Feeder, Laser 

Heating, Laser Welding, Laser Melting, Conduction Limited Melting and Key  Hole  Melting  –  Laser  

trimming of material: Process Of Laser Trimming, Types Of Trim, Construction And Working Advantages – 

Material Removal and vaporization: Process Of Material Removal. 

Condition  For  Recording  A  Hologram,  Reconstructing  and  viewing   the   holographic   image–   

Holography for non-destructive testing – Holographic components – Medical applications of  lasers, laser- 

Tissue Interactions Photochemical reactions,  Thermalisation,  collisional  relaxation,  Types  of  Interactions  

and  Selecting  an Interaction Mechanism – Laser instruments for surgery, removal of 

tumors of vocal cards, brain surgery, plastic surgery, gynaecology and oncology. 

TOTAL : 45 PERIODS 

COURSE OUTCOMES (COs): 

1. Understand the principle, transmission, dispersion and attenuation characteristics of opticalfibers 

2. Apply the gained knowledge on optical fibers for its use as communication medium and as sensor as well 

which have important applications in production, manufacturing industrial and biomedical applications. 

3. Understand laser theory and laser generation system. 

4. Students will gain ability to apply laser theory for the selection of lasers for a specific Industrial and medical 

application. 

 

TEXT BOOKS: 

1. J.M. Senior, ‗Optical Fibre Communication – Principles and Practice‘, Prentice Hall of India,1985. 

2. J. Wilson and J.F.B. Hawkes, ‗Introduction to Opto Electronics‘, Prentice Hall of India, 2001. 
3. Eric Udd, William B., and Spillman, Jr., ―Fiber Optic Sensors: An Introduction for Engineers and 

Scientists ―, John Wiley & Sons, 2011. 
 

REFERENCES: 

1. G. Keiser, ‗Optical Fibre Communication‘, McGraw Hill, 1995. 

2. M. Arumugam, ‗Optical Fibre Communication and Sensors‘, Anuradha Agencies, 2002. 

3. John F. Ready, ―Industrial Applications of Lasers‖, Academic Press, Digitized in 2008. 
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UNIT V HOLOGRAM AND MEDICAL APPLICATIONS   9 
Holography: Basic Principle, Holography vs. photography, Principle Of Hologram Recording, 
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4. Monte Ross, ‗Laser Applications‘, McGraw Hill, 1968. 

5. John and Harry, ―Industrial lasers and their application‖, McGraw-Hill, 2002. 

6. Keiser, G., ―Optical Fiber Communication‖, McGraw-Hill, 3rd Edition, 

2000. http://nptel.ac.in/courses/117101002/ 
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21153E81A FLEXIBLE AC TRANSMISSION SYSTEMS L T P C 

  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

The start-of-art of the power system 

Performance of power systems with FACTS controllers. 

FACTS controllers for load flow and dynamic analysis 

UNIT I INTRODUCTION 9 

Real and reactive power control in electrical power transmission lines–loads & system 

compensation-Uncompensated transmission line–shunt and series compensation. 

UNIT II STATIC VAR COMPENSATOR (SVC) AND APPLICATIONS 9 

Voltage control by SVC–Advantages of slope in dynamic characteristics–Influence of SVC  on 

system voltage–Design of SVC  voltage  regulator–TCR-FC-TCR-Modeling  of  SVC  for  power 
flow and fast transient stability– Applications: Enhancement of transient stability –  Steady state 
power transfer –Enhancement of power system damping. 

UNIT III THYRISTOR CONTROLLED SERIES CAPACITOR (TCSC) AND 9 

APPLICATIONS 

Operation of the   TCSC–Different modes of    operation–Modelling   of   TCSC, Variability 

reactance  model– Modelling for   Power  Flow and stability studies. Applications: 

Improvement of the system stability limit–Enhancement of system damping. 

UNIT IV VOLTAGE SOURCE CONVERTER BASED FACTS CONTROLLERS 9 

Static Synchronous Compensator (STATCOM)–Principle of operation–V-I Characteristics. 

Applications: Steady state power transfer-enhancement of transient stability-prevention of voltage 

instability. SSSC-operation of SSSC and the control of  power  flow–modelling  of SSSC in load  

flow and transient stability studies- Dynamic voltage restorer(DVR). 

UNIT V ADVANCED FACTS CONTROLLERS 9 

Interline DVR(IDVR) - Unified Power flow controller (UPFC) - Interline power flow controller 

(IPFC) - Unified Power quality conditioner (UPQC). 

TOTAL : 45 PERIODS 

OUTCOMES: 

Ability to understand, analyze and develop analytical model of FACTS controller for power 

system application. 

Ability to understand the concepts about load compensation techniques. 

Ability to acquire knowledge on facts devices. 

Ability to understand the start-of-art of the power system 

Ability to analyze the performance of steady state and transients of facts controllers. 

Ability to study about advanced FACTS controllers. 

 

 

TEXT BOOKS: 

1. R.Mohan Mathur, Rajiv K.Varma,―Thyristor–Based Facts Controllers for Electrical 

Transmission Systems‖, IEEE press andJohnWiley&Sons,Inc,2002. 

2. NarainG. Hingorani, ―Understanding FACTS-Concepts and Technology of Flexible AC 

Transmission Systems‖, Standard Publishers Distributors,Delhi-110006,2011. 

3. T.J.E Miller, Power Electronics in power systems, John Wiley and sons. 
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REFERENCES 

1. K.R. Padiyar, ‖FACTS Controllers in Power Transmission and Distribution‖, New Age 

International (P) Limited, Publishers, New Delhi, 2008 

2. A.T.John,―FlexibleA.C.TransmissionSystems‖,InstitutionofElectricalandElectronic 

Engineers(IEEE), 1999. 

3. V.K.Sood, HVDC and FACTS controllers–Applications of Static Converters in Power 

System, APRIL2004,KluwerAcademic Publishers,2004. 
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OBJECTIVES: To impart knowledge about the following topics: 

Basics of artificial neural network. 

Concepts of modelling and control of neural and fuzzy control schemes. 

Features of hybrid control schemes. 

UNIT I ARTIFICIAL NEURAL NETWORK 9 

Review of fundamentals – Biological neuron, artificial neuron, activation function, single layer 

perceptron – Limitation – Multi layer perceptron – Back Propagation Algorithm (BPA) –  

Recurrent Neural Network (RNN) – Adaptive Resonance Theory (ART) based network – Radial 

basis function network – online learning algorithms, BP through time – RTRL algorithms – 

Reinforcement learning. 

UNIT II NEURAL NETWORKS FOR MODELING AND CONTROL 9 

Modelling of non-linear systems using ANN – Generation of training data  –  Optimal  

architecture– Model validation – Control of non-linear systems  using  ANN  –  Direct  and  
indirect neuro control schemes – Adaptive neuro controller –  Familiarization  with  neural  
network toolbox. 

UNIT III FUZZY SET THEORY 9 

Fuzzy set theory – Fuzzy sets –  Operation  on  fuzzy  sets  –  Scalar  cardinality,  fuzzy  

cardinality, union and intersection, complement (Yager and Sugeno), equilibrium points, 

aggregation, projection,  composition,  cylindrical  extension,  fuzzy  relation  –  Fuzzy 

membership functions. 

UNIT IV FUZZY LOGIC FOR MODELING AND CONTROL 9 

Modelling of non-linear systems using fuzzy models – TSK model – Fuzzy logic controller 

– Fuzzification – Knowledge base – Decision making logic – Defuzzification – Adaptive fuzzy 

systems – Familiarization with fuzzy logic toolbox. 

UNIT V HYBRID CONTROL SCHEMES 9 

Fuzzification and rule base using ANN – Neuro fuzzy systems – ANFIS – Fuzzy neuron– GA – 

Optimization  of  membership  function  and  rule  base  using  Genetic  Algorithm  – Introduction   

to other evolutionary optimization techniques, support vector machine– Case study  –  

Familiarization with ANFIS toolbox. 

TOTAL : 45 PERIODS 

OUTCOMES: 
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Ability to understand the concepts of ANN, different features of fuzzy logic and their 

modelling, control aspects and different hybrid control schemes. 

Ability to understand the basics of artificial neural network. 

Ability to get knowledge on modelling and control of neural. 
 

Ability to get knowledge on modelling and control of fuzzy control schemes. 

Ability to acquire knowledge on hybrid control schemes. 

Ability to understand the concepts of Adaptive Resonance Theory 

 

 

 
TEXT BOOKS: 

1. Laurence Fausett, ―Fundamentals of Neural Networks‖, Prentice Hall, Englewood 

Cliffs, N.J., 1992 

2. Timothy J. Ross, ―Fuzzy Logic with Engineering Applications‖, McGraw Hill Inc., 

2000. 

REFERENCES 

1. Goldberg, ―Genetic Algorithm in Search, Optimization and Machine learning‖, 

Addison Wesley Publishing Company Inc. 1989 

2. Millon W.T., Sutton R.S. and Webrose P.J., ―Neural Networks for Control‖, MIT  

press, 1992 

3. Ethem Alpaydin, ―Introduction to Machine learning (Adaptive Computation and 

Machine Learning series)‘, MIT Press, Second Edition, 2010. 

4. Zhang Huaguang and Liu Derong, ―Fuzzy Modeling and Fuzzy Control Series: Control 

Engineering‖, 2006 
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21153E81C 

 

OBJECTIVES: To impart knowledge about the following topics: 

Basics of dynamics and stability problems 

Modeling of synchronous machines 

Excitation system and speed-governing controllers. 

Small signal stability of a single-machine infinite bus system with excitation system and power 

system stabilizer. 

Transient stability simulation of multi machine power system. 

UNIT I INTRODUCTION 9 

Basics of system dynamics – numerical techniques – introduction to software packages to study the 

responses. Concept and importance of power system stability in the operation and design -  

distinction between transient and dynamic stability - complexity of stability  problem  in  large 

system – necessity for reduced models - stability of interconnected systems. 

UNIT II SYNCHRONOUS MACHINE MODELLING 9 

Synchronous machine - flux linkage equations - Park‘s transformation - per unit conversion 

- normalizing the equations - equivalent circuit - current space model - flux linkage state space 

model. Sub-transient and transient inductances - time constants. Simplified models (one axis and 

constant flux linkage) - steady state equations and phasor diagrams. 

UNIT III MACHINE CONTROLLERS 9 

Exciter and voltage regulators - function and types of excitation systems - typical excitation system 

configuration - block diagram and state space representation of IEEE type 1 excitation system 

- saturation function - stabilizing circuit.  Function of  speed governing systems  - block  diagram  

and state space representation of IEEE mechanical hydraulic governor and electrical hydraulic 

governors for hydro turbines and steam turbines. 

UNIT IV TRANSIENT STABILITY 9 

State equation for multi machine system with one axis model and simulation – modelling of multi 

machine power system with one axis machine model including excitation system and speed 

governing system and simulation using R-K method of fourth order (Gill‘s technique) for transient 

stability analysis - power system stabilizer. For  all  simulations, the algorithm and flow chart have 

to be discussed. 

UNIT V DYNAMIC STABILITY 9 

System response to small disturbances - linear  model  of  the  unregulated  synchronous machine 

and its modes of oscillation - regulated synchronous machine - distribution of power impact - 

linearization of the load equation for the one machine problem – simplified linear model - effect of 

excitation on dynamic stability - approximate system representation 

-  supplementary  stabilizing  signals  -  dynamic  performance  measure  -  small  signal 

performance measures. 

TOTAL : 45 PERIODS 

OUTCOMES: 

Ability to understand and analyze power system operation, stability, control and 

protection. 

Ability to get knowledge on the basics of dynamics and stability problems 

Ability to design and modelling of synchronous machines 
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Ability to study about excitation system and speed-governing controllers. 

Ability to understand the concept of small signal stability of a single-machine infinite bus 

system with excitation system. 

Ability to analyze the transient stability simulation. 
 

TEXT BOOKS: 

1. P.M. Anderson and A.A.Fouad, ‗Power System Control and Stability‘, Galgotia 

Publications, New Delhi, 2003. 

2. P. Kundur, ‗Power System Stability and Control‘, McGraw Hill Inc., USA, 1994. 

3. R.Ramanujam, ―Power System Dynamics – Analysis and Simulation‖, PHI, 2009. 

REFERENCES 

1. M.A.Pai and W.Sauer, ‗Power System Dynamics and Stability‘, Pearson Education 

Asia, India, 2002. 

2. James A.Momoh, Mohamed. E. EI-Hawary. ― Electric  Systems,  Dynamics  and 

Stability with Artificial Intelligence applications‖, Marcel Dekker, USA First Edition, 

2000. 

3. C.A.Gross, ―Power System Analysis,‖ Wiley India, 2011. 

4. B.M.Weedy, B.J.Lory, N.Jenkins, J.B.Ekanayake and G.Strbac,‖ Electric Power 

Systems‖, Wiley India, 2013. 

5. K.Umarao, ―Computer Techniques and Models in Power System,‖ I.K. International, 

2007. 
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21153E81D SMPS AND UPS L T P C 
  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

Modern power electronic converters and its applications in electric power utility. 

Resonant converters and UPS 

UNIT I DC-DC CONVERTERS 9 

Principles of step down and step up converters – Analysis and state space modeling of 

Buck, Boost, Buck- Boost and Cuk converters. 

UNIT II SWITCHED MODE POWER CONVERTERS 9 

Analysis and state space modeling of fly back, Forward, Push pull, Luo, Half bridge and full bridge 

converters- control circuits and PWM techniques. 

UNIT III RESONANT CONVERTERS 9 

Introduction- classification- basic concepts- Resonant switch- Load Resonant converters- ZVS , 

Clamped voltage topologies- DC link inverters with Zero Voltage Switching- Series and parallel 

Resonant inverters- Voltage control. 

UNIT IV DC-AC CONVERTERS 9 

Single phase and three phase inverters, control using various (sine PWM, SVPWM and PSPWM) 

techniques, various harmonic elimination  techniques-  Multilevel  inverters- Concepts - Types: 

Diode clamped- Flying capacitor- Cascaded types- Applications. 

UNIT V POWER CONDITIONERS, UPS & FILTERS 9 

Introduction- Power line disturbances- Power conditioners –UPS: offline UPS, Online UPS, 

Applications – Filters: Voltage filters, Series-parallel resonant filters, filter without  series  

capacitors, filter for PWM VSI, current filter, DC filters – Design of  inductor and transformer for  

PE applications – Selection of capacitors. 

 

TOTAL : 45 PERIODS 

 
OUTCOMES: 

Ability to analyze the state space model for DC – DC converters 

Ability to acquire knowledge on switched mode power converters. 

Ability to understand the importance of Resonant Converters. 

Ability to analyze the PWM techniques for DC-AC converters 

Ability to acquire knowledge on modern power electronic converters and its applications in 

electric power utility. 

Ability to acquire knowledge on filters and UPS 

 
TEXT BOOKS: 

1. Simon Ang, Alejandro Oliva,‖ Power-Switching Converters‖, Third Edition, CRC 

Press, 2010. 
2. KjeldThorborg, ―Power Electronics – In theory and Practice‖, Overseas Press, First 
Indian Edition 2005. 

3. M.H. Rashid – Power Electronics handbook, Elsevier Publication, 2001. 

REFERENCES 

1. Philip T Krein, ― Elements of Power Electronics‖, Oxford University Press 

2. Ned Mohan, Tore.M.Undeland, William.P.Robbins, Power Electronics converters, 
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Applications and design- Third Edition- John Wiley and Sons- 2006 

3. M.H. Rashid – Power Electronics circuits, devices and applications- third edition 
Prentice Hall of India New Delhi, 2007. 

4. Erickson, Robert W, ―Fundamentals of Power Electronics‖, Springer, second edition, 

2010. 
 

 
 

21153E81E ELECTRIC ENERGY GENERATION, UTILIZATION L T P C 
 CONSERVATION 3 0 0 3 

OBJECTIVES: 

To impart knowledge on the following Topics 

To study the generation, conservation of electrical power and energy efficient equipments. 

To understand the principle, design of illumination systems and energy efficiency lamps. 

To study the methods of industrial heating and welding. 

To understand the electric traction systems and their performance. 

UNIT I ILLUMINATION 9 

Importance of lighting – properties of good lighting scheme – laws of illumination – photometry - types  

of lamps – lighting calculations – basic design of  illumination  schemes  for  residential, commercial, 

street lighting, factory lighting and flood lighting – LED lighting and energy efficient lamps. 

UNIT II REFRIGERATION AND AIR CONDITIONING 9 

Refrigeration-Domestic refrigerator and water coolers - Air-Conditioning-Various types of air- 

conditioning system and  their  applications,  smart  air  conditioning  units  -  Energy Efficient 
motors: Standard motor efficiency,  need  for  efficient  motors,  Motor  life  cycle, Direct Savings  
and payback analysis, efficiency evaluation factor. 

UNIT III HEATING AND WELDING 9 

Role of electric heating for industrial applications – resistance heating – induction heating – dielectric 

heating  -  electric  arc  furnaces.  Brief  introduction  to  electric   welding   –   welding  generator, 

welding transformer and the characteristics. 

UNIT IV TRACTION 9 

Merits  of  electric  traction  –  requirements  of  electric  traction  system  –  supply  systems  –  

mechanics of train movement – traction motors and control – braking – recent trends in electric traction. 

UNIT V DOMESTIC UTILIZATION OF ELECTRICAL ENERGY 9 

Domestic utilization of electrical energy – House wiring. Induction based appliances,  Online and OFF  

line UPS, Batteries - Power quality aspects – nonlinear and domestic loads – Earthing – Domestic, 

Industrial and Substation. 

TOTAL : 45 PERIODS 

OUTCOMES: 

• To understand the main aspects of generation, utilization and conservation. 

• To identify an appropriate method of heating for any particular industrial application. 

• To evaluate domestic wiring connection and debug any faults occurred. 

• To construct an electric connection for any domestic appliance like refrigerator as well as to 

design a battery charging circuit for a specific household application. 
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• To realize the appropriate type of electric supply system as well as to evaluate the 

performance of a traction unit. 

• To understand the main aspects of Traction. 
 

TEXT BOOKS: 

1. Wadhwa, C.L. ―Generation, Distribution and Utilization of Electrical Energy‖, New Age 

International Pvt. Ltd, 2003. 

2. Dr. Uppal S.L. and Prof. S. Rao, 'Electrical Power Systems', Khanna Publishers, New 

Delhi, 15th Edition, 2014. 

3. Energy Efficiency in Electric Utilities, BEE Guide Book, 2010 

REFERENCES 

1. Partab.H, ―Art and Science of Utilisation of Electrical Energy‖, Dhanpat Rai and Co, New 

Delhi, 2004. 

2. Openshaw Taylor.E, ―Utilization of Electrical Energy in SI Units‖, Orient Longman Pvt. Ltd, 

2003. 

3. Gupta.J.B, ―Utilization of Electric Power and Electric Traction‖, S.K.Kataria and Sons, 

2002. 

4. Cleaner Production – Energy Efficiency Manual for GERIAP, UNEP, Bangkok prepared by 

National Productivity Council. 

 

 

 

 

21153E81F PROFESSIONAL ETHICS IN ENGINEERING LT P C 

3 0 0 3 

OBJECTIVES: 

To enable the students to create an awareness on Engineering Ethics and Human Values, to instill 

Moral and Social Values and Loyalty and to appreciate the rights of others. 

UNIT I HUMAN VALUES 10 

Morals, values and Ethics – Integrity – Work ethic – Service learning – Civic virtue – Respect for others – 

Living peacefully – Caring – Sharing – Honesty – Courage – Valuing time – Cooperation – Commitment – 

Empathy – Self confidence – Character –  Spirituality  –  Introduction  to  Yoga  and  meditation  for 

professional excellence and stress management. 

UNIT II ENGINEERING ETHICS 9 

Senses of ‗Engineering Ethics‘ – Variety of moral issues – Types of inquiry – Moral dilemmas – Moral 

Autonomy – Kohlberg‘s theory  –  Gilligan‘s  theory  –  Consensus  and  Controversy  –  Models  of  

professional roles - Theories about right action – Self-interest – Customs and Religion – Uses of Ethical 

Theories. 

UNIT III ENGINEERING AS SOCIAL EXPERIMENTATION 9 

Engineering as Experimentation  –  Engineers  as  responsible  Experimenters  –  Codes  of  Ethics  –  A 

Balanced Outlook on Law. 

UNIT IV SAFETY, RESPONSIBILITIES AND RIGHTS 9 

Safety and Risk – Assessment of  Safety  and  Risk  –  Risk  Benefit  Analysis  and  Reducing  Risk  - Respect 

for Authority – Collective Bargaining – Confidentiality – Conflicts of Interest – Occupational Crime – 

Professional Rights – Employee Rights – Intellectual Property Rights (IPR) – Discrimination. 

 

 

 
PPPPaaaaggggeeee 111100005555 ooooffff 1111  6666 1027



B.TECH-EEE-R2021- ELECTIVE V- SEM VIII 

UNIT V GLOBAL ISSUES 8 

Multinational Corporations – Environmental Ethics –  Computer  Ethics  –  Weapons  Development  –  

Engineers as Managers – Consulting Engineers – Engineers as Expert Witnesses and Advisors – Moral 

Leadership –Code of Conduct – Corporate Social Responsibility. 

TOTAL: 45 PERIODS 

OUTCOMES: 

Upon completion of the course, the student should be ability to apply ethics in society, discuss the ethical 

issues related to engineering and realize the responsibilities and rights in the society. 
 

TEXT BOOKS: 

1. Mike W. Martin and Roland Schinzinger, ―Ethics in Engineering‖, Tata McGraw Hill, New Delhi, 2003. 

2. Govindarajan M, Natarajan S, Senthil Kumar V. S, ―Engineering Ethics‖, Prentice Hall of India, New 
Delhi, 2004. 

 

REFERENCES: 

1. Charles B. Fleddermann, ―Engineering Ethics‖, Pearson Prentice Hall, New Jersey, 2004. 
2. Charles E. Harris, Michael S. Pritchard and Michael J. Rabins, ―Engineering Ethics – Concepts and 

Cases‖, Cengage Learning, 2009. 

3. John R Boatright, ―Ethics and the Conduct of Business‖, Pearson Education, New Delhi, 2003 

4. Edmund G Seebauer and Robert L Barry, ―Fundamentals of Ethics for Scientists and Engineers‖, Oxford 

University Press, Oxford, 2001. 

5. Laura P. Hartman and Joe Desjardins, ―Business Ethics: Decision Making for Personal Integrity and 

Social Responsibility‖ Mc Graw Hill education, India Pvt. Ltd.,New Delhi, 2013. 

6. World Community Service Centre, ‗ Value Education‘, Vethathiri publications, Erode, 2011. 
 

Web sources: 

1. www.onlineethics.org 

2. www.nspe.org 
3. www.globalethics.org 

4. www.ethics.org 

 

 

 

 
21153E81G PRINCIPLES OF MANAGEMENT LT P C 

3 0 0 3 

 

OBJECTIVES: 

To enable the  students  to  study  the  evolution  of  Management,  to  study  the  functions  and principles  

of management and to learn the application of the principles in an organization. 

 
UNIT I INTRODUCTION TO MANAGEMENT AND ORGANIZATIONS 9 

Definition of Management  –  Science  or  Art  –  Manager  Vs  Entrepreneur  -  types  of  managers  - 

managerial roles and skills – Evolution of Management – Scientific,  human  relations  ,  system  and 
contingency approaches – Types of Business  organization  -  Sole  proprietorship,  partnership, company-  
public and private sector enterprises - Organization culture and Environment – Current trends and issues in 
Management. 
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UNIT II PLANNING 9 

Nature and purpose of planning – planning process – types of planning – objectives – setting objectives 

– policies – Planning premises – Strategic Management – Planning Tools and Techniques 
– Decision making steps and process. 

 

 
UNIT III ORGANISING 9 

Nature and purpose – Formal and informal organization – organization chart – organization structure 

– types – Line and staff authority – departmentalization – delegation of authority – centralization and 

decentralization – Job Design - Human Resource Management – HR Planning, Recruitment, 

selection, Training and Development, Performance Management , Career planning and management. 

UNIT IV DIRECTING 9 

Foundations of individual and group behaviour  –  motivation  –  motivation  theories  –  motivational  

techniques – job satisfaction – job enrichment – leadership – types and theories  of  leadership  –  

communication – process of communication – barrier in communication – effective communication – 

communication and IT. 

 

UNIT V CONTROLLING 9 

System and process of controlling –  budgetary  and  non-budgetary  control  techniques  –  use  of computers 

and IT in Management control – Productivity problems and management  – control and performance – direct  

and preventive control – reporting. 
 

OUTCOMES: TOTAL: 45 PERIODS 
 

Upon completion of the course, students will be ability to have clear understanding of  managerial  

functions  like  planning,  organizing,  staffing,  leading  &  controlling  and   have   same   basic  

knowledge on international aspect of management 

 
TEXT BOOKS: 
1. JAF Stoner, Freeman R.E and Daniel R Gilbert ―Management‖, 6th Edition, Pearson 

Education, 2004. 

2. Stephen P. Robbins & Mary Coulter, ―Management‖, Prentice Hall (India)Pvt. Ltd., 10
th

 

2009. 

 

Edition, 

 

REFERENCES: 

1. Harold Koontz & Heinz Weihrich, ―Essentials of Management‖, Tata McGraw Hill, 1998. 
2. Robert Kreitner & Mamata Mohapatra, ―Management‖, Biztantra, 2008. 
3. Stephen A. Robbins & David A. Decenzo &  Mary Coulter,  ―Fundamentals  of  Management‖, 

7
th 

Edition, Pearson Education, 2011. 
4. Tripathy PC & Reddy PN, ―Principles of Management‖, Tata Mcgraw Hill, 1999 
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21153E82A ENERGY MANAGEMENT AND AUDITING L T P C 

3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

To impact concepts behind economic analysis and Load management. 

Energy management on various electrical equipments and metering. 

Concept of lighting systems and cogeneration. 
 

UNIT I INTRODUCTION  9 

Basics of Energy – Need for energy management – Energy 

monitoring, targeting and reporting - Energy audit process. 

accounting - Energy 

 

UNIT II ENERGY MANAGEMENT FOR MOTORS AND COGENERATION 9 

Energy management for electric motors –  Transformer  and  reactors  -  Capacitors  and  

synchronous machines, energy management by cogeneration –  Forms  of  cogeneration  –  

Feasibility of cogeneration – Electrical interconnection. 

UNIT III LIGHTING SYSTEMS 9 

Energy management in lighting systems – Task and the working space - Light sources – Ballasts 

– Lighting controls – Optimizing lighting energy –  Power  factor  and  effect  of  harmonics,  

lighting and energy standards. 

UNIT IV METERING FOR ENERGY MANAGEMENT 9 

Metering for energy management – Units of measure - Utility meters – Demand meters  –  

Paralleling of current transformers – Instrument transformer burdens – Multi tasking solid state 
meters, metering location vs requirements, metering techniques and practical examples. 

UNIT V ECONOMIC ANALYSIS AND MODELS 9 

Economic analysis – Economic models - Time value of money - Utility rate structures – Cost of 

electricity – Loss evaluation, load  management  –  Demand  control  techniques  –  Utility 

monitoring and control system – HVAC and energy management – Economic justification. 

 
TOTAL : 45 PERIODS 

OUTCOMES: 

Ability to understand the basics of Energy audit process. 

Ability to understand the basics of energy management by cogeneration 

Ability to acquire knowledge on Energy management in lighting systems 

Ability to impact concepts behind economic analysis and Load management. 

Ability to understand the importance of Energy management on various electrical 

equipment and metering. 

Ability to acquire knowledge on HVAC. 
 

TEXT BOOKS: 

1. Barney L. Capehart, Wayne C. Turner, and William J. Kennedy, Guide to Energy 

Management, Fifth Edition, The Fairmont Press, Inc., 2006 

2. Eastop T.D & Croft D.R, Energy Efficiency for Engineers and Technologists,.Logman 

Scientific & Technical, ISBN-0-582-03184 , 1990. 
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REFERENCES 

1. Reay D.A, Industrial Energy Conservation, 1
st

edition, Pergamon Press, 1977. 

2. IEEE Recommended Practice for Energy Management in Industrial and Commercial 

Facilities, IEEE, 196. 

3. Amit K. Tyagi, Handbook on Energy Audits and Management, TERI, 2003. 

4. Electricity in buildings good practice guide, McGraw-Hill Education, 2016. 

5. National Productivity Council Guide Books 

 

 
 

21153E82B DATA STRUCTURES LT P C 

3 0 0 3 
OBJECTIVES: 

To understand the concepts of ADTs 

To Learn linear data structures – lists, stacks, and queues 

To understand sorting, searching and hashing algorithms 

To apply Tree and Graph structures 

UNIT I LINEAR DATA STRUCTURES – LIST 9 

Abstract Data Types (ADTs) – List ADT – array-based implementation – linked list implementation –– singly 

linked lists- circularly linked lists- doubly-linked lists – applications of lists –Polynomial Manipulation 

– All operations (Insertion, Deletion, Merge, Traversal). 

UNIT II LINEAR DATA STRUCTURES – STACKS, QUEUES 9 

Stack ADT – Operations - Applications - Evaluating arithmetic expressions- Conversion of Infix to postfix 

expression - Queue ADT – Operations - Circular Queue –  Priority  Queue  -  deQueue  –  applications  of 

queues. 

UNIT III NON LINEAR DATA STRUCTURES – TREES 9 

Tree ADT – tree traversals - Binary Tree ADT –  expression  trees  –  applications  of  trees  –  binary search  

tree ADT –Threaded Binary Trees- AVL Trees – B-Tree - B+ Tree - Heap – Applications of heap. 

UNIT IV NON LINEAR DATA STRUCTURES - GRAPHS 9 

Definition – Representation of Graph – Types of graph - Breadth-first traversal - Depth-first traversal – 

Topological Sort – Bi-connectivity – Cut vertex – Euler circuits – Applications of graphs. 

UNIT V SEARCHING, SORTING AND HASHING TECHNIQUES 9 

Searching- Linear Search - Binary Search. Sorting - Bubble sort - Selection sort - Insertion sort - Shell sort – 

Radix sort. Hashing- Hash Functions – Separate Chaining – Open Addressing – Rehashing – Extendible 

Hashing. 

TOTAL: 45 PERIODS 

OUTCOMES: 

At the end of the course, the student should be able to: 

Implement abstract data types for linear data structures. 
Apply the different linear and non-linear data structures to problem solutions. 

Critically analyze the various sorting algorithms. 

TEXT BOOKS: 
1. Mark Allen Weiss, ―Data Structures and Algorithm Analysis in C‖, 2nd Edition, Pearson 

Education,1997. 

2. Reema Thareja, ―Data Structures Using C‖, Second Edition , Oxford University Press, 2011 
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REFERENCES: 

1. Thomas H. Cormen, Charles E. Leiserson, Ronald L.Rivest, Clifford Stein, ―Introduction to 

Algorithms", Second Edition, Mcgraw Hill, 2002. 

2. Aho, Hopcroft and Ullman, ―Data Structures and Algorithms‖, Pearson Education,1983. 

3. Stephen G. Kochan, ―Programming in C‖, 3rd edition, Pearson Education. 

4. Ellis Horowitz, Sartaj Sahni, Susan Anderson-Freed, ―Fundamentals of Data Structures in C‖, Second 

Edition, University Press, 2008 
 

 
 

21153E82C HIGH VOLTAGE DIRECT CURRENT TRANSMISSION L T P C 
  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

 Planning of DC power transmission and comparison with AC power 

transmission. 

HVDC converters. 

HVDC system control. 

Harmonics and design of filters. 

Power flow in HVDC system under steady state. 

UNIT I INTRODUCTION 9 

DC Power transmission technology–Comparison of AC and DC transmission–Application of DC 
transmission–Description of DC transmission  system–Planning  for  HVDC transmission–  

Modern trends in HVDC technology–DC breakers–Operating problems– HVDC transmission 
based on VSC –Types and applications of MTDC systems. 

UNIT II ANALYSIS OF HVDC CONVERTERS 9 

Line commutated converter -Analysis  of  Graetz  circuit  with  and  without  overlap  -Pulse 

number– Choice of converter configuration – Converter bridge characteristics– Analysis of a 12 

pulse converters– Analysis of VSC topologies and firing schemes. 

UNIT III CONVERTER AND HVDC SYSTEM CONTROL 9 

Principles of DC link control–Converter control characteristics–System control hierarchy– Firing 

angle control– Current and extinction angle control–Starting and stopping of DC link 

–Power control –Higher level controllers –Control of VSC based HVDC link. 

UNIT IV REACTIVE POWER AND HARMONICS CONTROL 9 

Reactive power requirements in steady state–Sources of reactive power–SVC and 

STATCOM– Generation of harmonics –Design of AC and DC filters– Active filters. 

UNIT V POWER FLOW ANALYSIS IN AC/DC SYSTEMS 9 

Per unit system for DC quantities–DC system model –Inclusion of constraints –Power flow analysis 

–case study 

TOTAL : 45 PERIODS 

OUTCOMES: 

Ability to understand the principles and types of HVDC system. 

Ability to analyze and understand the concepts of HVDC converters. 

Ability to acquire knowledge on DC link control. 

Ability to understand the concepts of reactive power management, harmonics and 
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power flow analysis. 

  Ability to get knowledge about Planning of DC power transmission and comparison with 

AC power transmission. 

  Ability to understand the importance of power flow in HVDC system under steady state. 

TEXT BOOKS: 

1. Padiyar,K.R.,―HVDC power transmission system‖, New Age International(P)Ltd. 

NewDelhi, Second Edition,2010. 

2. Arrillaga,J.,―High Voltage Direct Current Transmission‖, Peter Pregrinus, 

London,1983. 

 

 
REFERENCES 

1. Kundur P.,― Power System Stability and Control‖, McGraw-Hill,1993. 

2. Colin Adamson and Hingorani NG,― High Voltage Direct Current Power 

Transmission‖, Garraway Limited, London, 1960. 

3. Edward Wilson Kimbark,― Direct Current Transmission‖, Vol.I, Wiley inter science, New 

York, London, Sydney,1971. 
 

 

 

 

21153E82D MICROCONTROLLER BASED SYSTEM DESIGN L T P C 
  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

Architecture of PIC microcontroller 

Interrupts and timers 

Peripheral devices for data communication and transfer 

Functional blocks of ARM processor 

Architecture of ARM processors 

UNIT I INTRODUCTION TO PIC MICROCONTROLLER 9 

Introduction to PIC Microcontroller–PIC  16C6x  and  PIC16C7x  Architecture–IC16cxx–- 

Pipelining - Program Memory considerations – Register File Structure - Instruction Set  -  

Addressing modes – Simple Operations. 

UNIT II INTERRUPTS AND TIMER 9 

PIC micro controller  Interrupts-  External  Interrupts-Interrupt  Programming–Loop  time  

subroutine Timers-Timer Programming– Front panel I/O-Soft Keys– State machines and key 

switches– Display of Constant and Variability strings. 

UNIT III PERIPHERALS AND INTERFACING 9 

I
2

C Bus for Peripherals Chip Access– Bus operation-Bus subroutines– Serial EEPROM— Analog 

to Digital Converter–UART-Baud rate selection–Data handling circuit–Initialization - 

LCD and keyboard Interfacing -ADC, DAC, and Sensor Interfacing. 

UNIT IV INTRODUCTION TO ARM PROCESSOR 9 

Architecture –ARM programmer‘s model –ARM Development tools- Memory Hierarchy – ARM 

Assembly Language Programming–Simple Examples–Architectural Support for 
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Operating systems. 

UNIT V ARM ORGANIZATION 9 

3- Stage Pipeline ARM Organization– 5-Stage Pipeline ARM Organization–ARM Instruction 

Execution- ARM Implementation– ARM Instruction Set– ARM coprocessor  interface– 

Architectural support for High Level Languages – Embedded ARM Applications. 

TOTAL : 45 PERIODS 

OUTCOMES: 

• Ability to understand and apply computing platform and software for engineering 
problems. 

• Ability to understand the concepts of Architecture of PIC microcontroller 

• Ability to acquire knowledge on Interrupts and timers. 

• Ability to understand the importance of Peripheral devices for data communication. 

• Ability to understand the basics of sensor interfacing 

• Ability to acquire knowledge in Architecture of ARM processors 
TEXT BOOKS: 

1. Peatman,J.B., ―Design with PIC Micro Controllers‖PearsonEducation,3
rd

Edition, 

2004. 

2. Furber,S., ―ARM System on Chip Architecture‖ Addison Wesley trade Computer 

Publication, 2000. 

REFERENCES 

1. Mazidi, M.A.,―PIC Microcontroller‖ Rollin Mckinlay, Danny causey ,Prentice Hall of 

India, 2007. 
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21153E82E 

 
OBJECTIVES: To impart knowledge about the following topics: 

Smart Grid technologies, different smart meters and advanced metering infrastructure. 

The power quality management issues in Smart Grid. 

The high performance computing for Smart Grid applications 

 

UNIT I INTRODUCTION TO SMART GRID 9 

Evolution of Electric Grid, Concept, Definitions and Need for Smart Grid, Smart grid drivers, 

functions, opportunities, challenges and benefits, Difference between conventional & Smart Grid, 

National and International Initiatives in Smart Grid. 

 

UNIT II SMART GRID TECHNOLOGIES 9 

Technology Drivers, Smart energy resources, Smart substations, Substation Automation, Feeder 

Automation ,Transmission systems: EMS, FACTS and HVDC, Wide area monitoring, Protection and 

control, Distribution systems: DMS, Volt/VAR control, Fault Detection, Isolation and 

service restoration, Outage management, High-Efficiency Distribution 

Transformers, Phase Shifting Transformers, Plugin Hybrid Electric Vehicles(PHEV). 
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UNIT III SMART METERS AND ADVANCED METERING INFRASTRUCTURE 9 

IntroductiontoSmartMeters,AdvancedMeteringinfrastructure(AMI)driversandbenefits, AMI 

protocols, standards and initiatives, AMI  needs  in  the  smart  grid,  Phasor  Measurement 

Unit(PMU), Intelligent Electronic Devices(IED)&their application for monitoring & protection. 

UNIT IV POWER QUALITY MANAGEMENT IN SMART GRID 9 

Power Quality & EMC in Smart Grid, Power Quality issues of Grid connected Renewable Energy 

Sources, Power Quality Conditioners for  Smart  Grid,  W eb  based  Power  Quality monitoring, 

Power Quality Audit. 

UNIT V HIGH PERFORMANCE COMPUTING FOR SMART GRID 9 

APPLICATIONS 

Local Area Network(LAN),House Area Network(HAN), Wide Area Network(WAN),  Broad band 

over Power line(BPL),IP based  Protocols,  Basics  of  Web  Service  and  CLOUD Computing to  

make Smart Grids smarter, Cyber Security for Smart Grid. 

TOTAL : 45 PERIODS 

OUTCOMES: 

Learners will develop more understanding on the concepts of Smart Grid and its present 

developments. 

Learners will study about different Smart Grid technologies. 

Learners will acquire knowledge about different smart meters and advanced 

metering infrastructure. 

Learners will have knowledge on power quality management in Smart Grids 

Learners will develop more understanding on LAN, WAN and Cloud Computing for 

Smart Grid applications. 

 
TEXT BOOKS: 

1. Stuart Borlase ―Smart Grid: Infrastructure, Technology and Solutions‖,CRCPress2012. 

2. JanakaEkanayake,NickJenkins,KithsiriLiyanage,JianzhongWu,AkihikoYokoyama, 

―Smart Grid: TechnologyandApplications‖,Wiley2012. 

REFERENCES 

  VehbiC. Güngör ,Dilan Sahin, Taskin Kocak, Salih Ergüt, Concettina Buccella, Carlo Cecati, 
and Gerhard P. Hancke, “Smart Grid Technologies: Communication Technologies and 
Standards‖ IEEE Transactions On Industrial Informatics, Vol.7,No.4, November2011. 

  Xi Fang, Satyajayant Misra, Guoliang Xue, and Dejun Yang“SmartGrid –The New and 
Improved Power Grid: A Survey‖ ,IEEE Transaction on Smart Grids,vol.14,2012. 

  James Momohe ―Smart Grid: Fundamentals of Design and Analysis,‖, Wiley-IEEE Press , 
2012. 

 

 
21153E82F BIOMEDICAL INSTRUMENTATION L T P C 

3 0 0 3 

OBJECTIVES: 

To Introduce Fundamentals of Biomedical Engineering 

To study the communication mechanics in a biomedical system with few 

examples 

To study measurement of certain important electrical and non-electrical 

parameters 
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To understand the basic principles in imaging techniques 

To have a basic knowledge in life assisting and therapeutic devices 

UNIT I FUNDAMENTALS OF BIOMEDICAL ENGINEERING 9 

Cell and its structure – Resting and Action Potential – Nervous system and its fundamentals - Basic 

components of a biomedical system- Cardiovascular systems- Respiratory systems -Kidney and blood flow 
- Biomechanics of bone - Biomechanics of soft tissues -Physiological  signals  and  transducers  - 

Transducers  –  selection  criteria  –  Piezo   electric,   ultrasonic   transducers   -  Temperature  
measurements - Fibre optic temperature sensors 

UNIT II NON ELECTRICAL PARAMETERS MEASUREMENT AND DIAGNOSTIC 9 

PROCEDURES 

Measurement of blood pressure - Cardiac output - Heart rate - Heart sound - Pulmonary function 
measurements – spirometer – Photo Plethysmography,  Body  Plethysmography  –  Blood  Gas analysers, 
pH of blood –measurement of blood pCO2, pO2, finger-tip oxymeter - ESR, GSR measurements. 

UNIT III ELECTRICAL PARAMETERS ACQUISITION AND ANALYSIS 9 

Electrodes – Limb electrodes –floating electrodes –  pregelled  disposability  electrodes  -  Micro,  needle 
and surface electrodes  –  Amplifiers,  Preamplifiers,  differential  amplifiers,  chopper amplifiers  –  
Isolation amplifier - ECG – EEG – EMG – ERG – Lead systems and recording methods – Typical 
waveforms - Electrical safety in medical environment, shock hazards – leakage current-Instruments for 
checking safety parameters of biomedical equipment. 

UNIT IV IMAGING MODALITIES AND ANALYSIS 9 

Radio graphic and fluoroscopic techniques – Computer tomography – MRI –  Ultrasonography  –  

Endoscopy – Thermography –Different types of biotelemetry systems - Retinal Imaging - Imaging 

application in Biometric systems. 

UNIT V LIFE ASSISTING, THERAPEUTIC AND ROBOTIC DEVICES 9 

Pacemakers – Defibrillators – Ventilators – Nerve and muscle stimulators – Diathermy – Heart – Lung 

machine – Audio meters – Dialysers – Lithotripsy - ICCU patient monitoring system - Nano Robots - 

Robotic surgery –Orthopedic prostheses fixation. 

TOTAL : 45 PERIODS 

OUTCOMES: At the end of the course students will have the 

Ability to understand the philosophy of the heart, lung, blood circulation and 

respiration system. 

Ability to provide latest ideas on devices of non‐electrical devices. 

Ability to gain knowledge on various sensing and measurement devices of electrical origin. 

Ability to understand the analysis systems of various organ types. 

Ability to bring out the important and modern methods of imaging techniques and their 

analysis. 

Ability to explain the medical assistance/techniques, robotic and therapeutic equipments. 
 

TEXT BOOKS: 

1. Leslie Cromwell, ―Biomedical Instrumentation and Measurement‖, Prentice Hall of India, New 

Delhi, 2007. 
nd

 
2. Khandpur R.S, Handbook of Biomedical Instrumentation, Tata McGraw-Hill, New Delhi,2 

edition, 2003 

3. Joseph J Carr and John M.Brown, Introduction to Biomedical Equipment Technology, John 
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Wiley and sons, New York, 4
th 

edition, 2012 

REFERENCES 

1. John G. Webster, Medical Instrumentation Application and Design, John Wiley and sons, New 

York, 1998. 

2. Duane Knudson, Fundamentals of Biomechanics, Springer, 2nd Edition, 2007. 

3. Suh, Sang, Gurupur, Varadraj P., Tanik, Murat M., Health Care Systems, Technology and 

Techniques, Springer, 1st Edition, 2011. 

4. Ed. Joseph D. Bronzino, The Biomedical Engineering Hand Book, Third Edition, Boca 

Raton, CRC Press LLC, 2006. 

5. M.Arumugam, ‗Bio-Medical Instrumentation‘, Anuradha Agencies, 2003. 

 

 
21153E82G FUNDAMENTALS OF NANOSCIENCE L T P C 

3  0 0 3 

OBJECTIVES: 

To learn about basis of nanomaterial science, preparation method, types and application 

UNIT I INTRODUCTION 8 

Nanoscale Science and Technology- Implications for Physics, Chemistry, Biology and Engineering- 

Classifications of nanostructured materials- nano particles- quantum dots, nanowires-ultra-thinfilms- 

multilayered  materials. Length  Scales involved and effect  on properties: Mechanical, Electronic, 

Optical, Magnetic and Thermal properties. Introduction to properties and motivation for study 

(qualitative only). 

Colloidal  routes,  Self-assembly,  Vapour   phase   deposition,   MOCVD,   Sputtering,   Evaporation,   

Molecular Beam Epitaxy, Atomic Layer Epitaxy, MOMBE. 

UNIT III NANOMATERIALS 12 

Nanoforms of Carbon - Buckminster fullerene-  graphene  and  carbon  nanotube,  Single  wall  carbon 

Nanotubes (SWCNT) and Multi wall carbon nanotubes (MWCNT)- methods of synthesis(arc-growth, laser 

ablation, CVD routes, Plasma CVD), structure-property Relationships applications- Nanometal oxides-ZnO, 

TiO2,MgO, ZrO2, NiO, nanoalumina,  CaO, AgTiO2, Ferrites,  Nanoclays- 

functionalization and applications-Quantum wires, Quantum  dots-preparation, properties and 

applications. 

UNIT IV CHARACTERIZATION TECHNIQUES 9 

X- ray diffraction technique, Scanning Electron Microscopy - environmental techniques, Transmission Electron 

Microscopy including high-resolution imaging, Surface Analysis techniques-  AFM,  SPM, STM, SNOM, 

ESCA, SIMS-Nanoindentation. 

 
UNIT V APPLICATIONS      7 

NanoInfoTech: Information storage- nanocomputer, molecular switch, super chip, nanocrystal, 

Nanobiotechlogy: nanoprobes in medical diagnostics and biotechnology, Nano medicines, Targetted drug 

delivery, Bioimaging - Micro Electro Mechanical Systems (MEMS), Nano Electro Mechanical Systems 

(NEMS)- Nanosensors, nano  crystalline  silver  for  bacterial  inhibition,  Nanoparticles  for  sunbarrier  

products - In Photostat, printing, solar cell, battery. 

 

TOTAL : 45 PERIODS 
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UNIT II GENERAL METHODS OF PREPARATION   9 

Bottom-up Synthesis-Top-down Approach: Co-Precipitation, Ultrasonication, Mechanical Milling, 
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OUTCOMES: 

Will familiarize about the science of nanomaterials 

Will demonstrate the preparation of nanomaterials 

Will develop knowledge in characteristic nanomaterial 
TEXT BOOKS : 
1. A.S. Edelstein and R.C. Cammearata, eds., ―Nanomaterials: Synthesis, Properties and 

Applications‖, Institute of Physics Publishing, Bristol and Philadelphia, 1996. 
2. N John Dinardo, ―Nanoscale Charecterisation of surfaces & Interfaces‖, 2nd edition, 

Weinheim Cambridge, Wiley-VCH, 2000. 

 

REFERENCES: 

1. G Timp, ―Nanotechnology‖, AIP press/Springer, 1999. 

2. Akhlesh Lakhtakia,―The Hand Book of Nano Technology, Nanometer Structure, 

Theory, Modeling and Simulations‖. Prentice-Hall of India (P) Ltd, New Delhi, 2007. 
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B.TECH (FT) EEE [REGULATION 2020] 

SEMESTER I 
 

S.No Course Code Course Name L T P C 

1 20147S11 Communicative English 2 0 0 2 

2 20148S12 Engineering Mathematics-I 3 1 0 4 

3 20149S13 Engineering Physics 2 1 0 3 

4 20149S14 Engineering Chemistry 2 1 0 3 

5 20154S15 Engineering Graphics 1 0 4 3 

6 20150S16 Problem Solving and Basics of 
Python programming 

3 0 0 3 

PRACTICAL 

7 20150L17 Problem Solving and Basics of Python 
programming Laboratory 

0 0 4 2 

8 20149L18 Physics and Chemistry Laboratory 0 0 4 2 

TOTAL CREDITS 22 

AUDIT COURSE 

9 201AGIT Induction Training Programme 2 

 
SEMESTER II 

 

S.No Course Code Course Name L T P C 

1 20147S21 Technical English 2 0 0 2 

2 20148S22 Engineering Mathematics –II 3 1 0 4 

3 20149S23B Physics for Electronics Engineering 3 0 0 3 

4 20149S24A Environmental Science and Engineering 3 0 0 3 

5 20153S25C Circuit Theory 2 1 0 3 

6 20154S26C Basic Civil and Mechanical Engineering 4 0 0 4 

PRACTICAL 
7 20154L27 Engineering Practices Laboratory 1 0 4 3 

8 20153L28C Electric Circuits Laboratory 0 0 4 2 

AUDIT COURSE 
TOTAL CREDITS 24 

 

SOFT SKILL COURSE 
2 201ASBE Basic Behavioral Etiquette 2 

 
3 

1 201AGIC Indian Constitution 2 

 

1042



SEMESTER III 
 

 

 

S.No Course Code Course Name L T P C 

1 20148S31C Transforms and Partial Differential 
Equations 

 
3 

 
1 

 
0 

 
4 

2 20153S32 Digital Logic Circuits 2 2 0 3 

3 20153C33 Electromagnetic Theory 2 2 0 
3 

4 20153C34 Electrical Machines-I 2 2 0 3 

5 20153C35 Electron Devices and Circuits 
3 0 0 

3 

6 20153C36 Power Plant Engineering 
3 0 0 

3 

PRACTICAL 

7 20153L37 Electronics Laboratory 0 0 4 2 

8 20153L38 Electrical Machines Laboratory-I 0 0 4 2 

9 201AGGS Introduction to Gender studies 2 

TOTAL CREDITS 23 

 

SEMESTER IV 
 

 

S.No Course Code Course Name L T P C 

1 20148S41C Numerical Methods 3 1 0 4 

2 20153C42 Electrical Machines –II 2 2 0 3 

3 20153C43 Transmission and Distribution 
3 

0 
0 

3 

4 20153C44 Measurements and Instrumentation 
3 

0 
0 

3 

5 20153C45 Linear Integrated Circuits and 
Applications 

3 
0 

0 
3 

6 20153C46 Control Systems 3 2 0 4 

PRACTICAL 

7 20153L47 Electrical Machines Laboratory-II 0 0 4 2 

8 20153L48 Linear and Digital Integrated Circuits 
Laboratory 

0 0 4 2 

9 20153L49 Technical Seminar 0 0 2 1 

10 201AGCE Community Engagement 2 

11 201ASGS Technical, General Aptitude and Skill set Development 2 

TOTAL CREDITS 25 
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SEMESTER V 
 

 

 

S.No Course Code Course Name L T P C 

1 20153C51 Power System Analysis 3 0 0 3 

2 20153C52 Microprocessors and Microcontrollers 3 0 0 3 

3 20153C53 Power Electronics 3 0 0 3 

4 201 OE54_ OPEN Elective-I 3 0 0 3 

5 20153S55 Digital Signal Processing 2 2 0 3 

6 20153S56 Object Oriented Programming 3 0 0 3 

PRACTICAL 

7 20153L57 Control and Instrumentation Laboratory 0 0 4 2 

8 20153L58 Object Oriented Programming Laboratory 0 0 4 2 

9 20153L59 Professional Communication 0 0 2 1 

RESEARCH SKILL DEVELOPMENT(RSD)COURSE 

10 201AGIE Innovation and Entrepreneurship 2 

TOTAL CREDITS 23 

 

 SEMESTER –VI 
 

S.No Course Code Course Name L T P C 

1 20153C61 Solid State Drives 3 0 0 3 

2 20153C62 Protection and Switchgear 3 0 0 3 

3 20153S63 Embedded Systems 3 0 0 3 

4 20153E64_ Elective –I 3 0 0 3 

5 20153E65_ Elective –II 3 0 0 3 

PRACTICAL 

6 20153L66 Power Electronics and Drives Laboratory 0 0 4 2 

7 20153L67 Microprocessors and Microcontrollers 

Laboratory 

 

0 
 

0 
 

4 
 

2 

8 20153MP68 Mini Project - - 4 2 

 

RESEARCH SKILL DEVELOPMENT (RSD) COURSE 

9 201ASTT Technical Training 2 

TOTAL CREDITS 21 

 
5 
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SEMESTER –VII 
 

 

 
 

S.No Course Code Course Name L T P C 

1 20153C71 High Voltage Engineering 3 0 0 3 

2 20153C72 Power System Operation and Control 3 0 0 3 

3 20153C73 Renewable Energy Systems 3 0 0 3 

4 201 OE74_ OPEN Elective –II 3 0 0 3 

5 20153E75_ Elective –III 3 0 0 3 

6 20153E76_ Elective –IV 3 0 0 3 

PRACTICAL 

7 20153L77 Power System Simulation Laboratory 0 0 4 2 

8 20153L78 Renewable Energy Systems Laboratory 0 0 4 2 

TOTAL CREDITS 22 

 

SEMESTER –VIII 
 

S.No Course Code Course Name L T P C 

1 20153E81_ Elective –V 3 0 0 3 

2. 20153E82_ Elective –VI 3 0 0 3 

PRACTICAL 

3. 20153P83 Project Work 0 0 12 6 

4. 201AGPE Professional Ethics and Human Values 2 

5. 201ASIM Interview Skills Training and Mock Test 2 

TOTAL CREDITS 12 

TOTAL NO.OF CREDITS=172 

 
 

**
Experiential based learning courses (Theory) 

##
-Highly Significant Laboratory Courses (Practical) 

 
 

 

 
  

 

 

 

 

 

 
6 
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  LIST OF ELECTIVES 

 
ELECTIVE –I (VI SEMESTER) 

 

S.No Course Code Course Name L T P C 

1. 20153E64A Advanced Control System 3 0 0 3 

2. 20153E64B Visual Languages and Applications 3 0 0 3 

3. 20153E64C Design of Electrical Apparatus 3 0 0 3 

4. 20153E64D Power Systems Stability 3 0 0 3 

5. 20153E64E 
Modern Power Converters 

3 0 0 3 

6.. 20153E64F Intellectual Property Rights 
3 0 0 3 

 

 
ELECTIVE–II (VI SEMESTER) 

 

S.No Course Code Course Name L T P C 

1. 20153E65A Principles of Robotics 3 0 0 3 

2. 20153E65B Special Electrical Machines 3 0 0 3 

3. 20153E65C Power Quality 3 0 0 3 

4. 20153E65D EHVAC Transmission 3 0 0 3 

5. 20153E65E Communication Engineering 3 0 0 3 

 

 

ELECTIVE –III (VII SEMESTER) 
 

S.No Course Code Course Name L T P C 

1 20153E75A Disaster Management 3 0 0 3 

2 20153E75B Human Rights 3 0 0 3 

3 20153E75C Operations Research 3 0 0 3 

4 20153E75D Probability and Statistics 3 0 0 3 

5. 20153E75E Fiber Optics and Laser Instrumentation 3 0 0 3 
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ELECTIVE –IV (VII SEMESTER) 
 

 

 

S.No Course Code Course Name L T P C 

1. 20153E76A System Identification and Adaptive 
Control 

3 0 0 3 

2. 20153E76B Computer Architecture 3 0 0 3 

3. 20153E76C Control of Electrical Drives 3 0 0 3 

4. 20153E76D VLSI Design 3 0 0 3 

5. 20153E76E Power Systems Transients 3 0 0 3 

6. 20153E76F Total Quality Management 3 0 0 3 

 

 

 

 

ELECTIVE –V (VIII SEMESTER) 
 

S.No Course Code Course Name L T P C 

1. 20153E81A Flexible AC Transmission Systems 3 0 0 3 

2. 20153E81B Soft Computing Techniques 3 0 0 3 

3. 20153E81C Power Systems Dynamics 3 0 0 3 

4. 20153E81D SMPS and UPS 3 0 0 3 

5. 
20153E81E Electric Energy Generation, Utilization 

and Conservation 
3 0 0 3 

6. 
20153E81F Professional Ethics in Engineering 

3 0 0 3 

7. 20153E81G Principles of Management 
3 0 0 3 

 

ELECTIVE –VI (VIII SEMESTER) 
 

S.No Course Code Course Name L T P C 

1. 20153E82A Energy Management and Auditing 3 0 0 3 

2. 20153E82B Data Structures 3 0 0 3 

3. 20153E82C High Voltage Direct Current Transmission 3 0 0 3 

4. 20153E82D Microcontroller Based System Design 3 0 0 3 

5. 20153E82E Smart Grid 3 0 0 3 

6. 20153E82F Biomedical Instrumentation 3 0 0 3 

7. 20153E82G Fundamentals of Nano Science 3 0 0 3 

8 
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FREE ELECTIVE (V SEM) 
 

 

 

S.No Course Code Course Name L T P C 

1 20150FE54A Database Management System 3 0 0 3 

2 20152FE54A Basics of Biomedical Instrumentation 3 0 0 3 

3 20154FE54A Renewable Energy Sources 3 0 0 3 

4 20155FE54A Air Pollution and Control Engineering 3 0 0 3 

5 20150FE54B Cloud computing 3 0 0 3 

6 20152FE54B Sensors and Transducers 3 0 0 3 

7 20154FE54B Automatic System 3 0 0 3 

8 20155FE54B Geographic Information System 3 0 0 3 

 

FREE ELECTIVE (VII SEM) 
 

S.No Course Code Course Name L T P C 

1 20150FE74A Introduction to C Programming 3 0 0 3 

2 20152FE74A Robotics 3 0 0 3 

3 20154FE74A Industrial safety 3 0 0 3 

4 20155FE74A Green Building Design 3 0 0 3 

5 20150FE74B Datastructures and Algorithms 3 0 0 3 

6 20152FE74B Electronic Devices 3 0 0 3 

7 20154FE74B Testing of Materials 3 0 0 3 

8 20155FE74B Waste water Treatment 3 0 0 3 
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20147S11 
COMMUNICATIVE ENGLISH 

 
OBJECTIVES: 

L T P C 

5 1 0 4 

To develop the basic reading and writing skills of first year engineering and technology students. 

To help learners develop their listening skills, which will, enable them listen to lectures and 

comprehend them by asking questions; seeking clarifications. 

To help learners develop their speaking skills and speak fluently in real contexts. 

To help learners develop vocabulary of a general kind by developing their reading skills 
 

UNIT I SHARING INFORMATION RELATED TO ONESELF/FAMILY& FRIENDS 12 

Reading- short comprehension passages, practice in skimming-scanning and predicting- Writing- 

completing sentences- - developing hints. Listening- short texts- short   formal   and   informal 

conversations. Speaking- introducing oneself - exchanging   personal   information-   Language 

development- Wh- Questions- asking and   answering-yes   or   no   questions-   parts   of   speech. 

Vocabulary development-- prefixes- suffixes- articles.- count/ uncount nouns. 

UNIT II GENERAL READING AND FREE WRITING 12 

Reading - comprehension-pre-reading-post   reading- comprehension questions (multiple choice questions 

and /or short questions/ open-ended questions)-inductive reading- short narratives and descriptions from 

newspapers including dialogues and conversations (also used as short Listening texts)- register- Writing – 

paragraph writing- topic sentence- main ideas- free writing, short narrative descriptions using some suggested 

vocabulary and structures –Listening- telephonic conversations. Speaking – sharing information of a personal 

kind—greeting – taking leave- Language development 

– prepositions, conjunctions Vocabulary development- guessing meanings of words in context. 

UNIT III GRAMMAR AND LANGUAGE DEVELOPMENT 12 

Reading- short texts and longer passages (close reading) Writing- understanding text structure- use of 

reference words and discourse markers-coherence-jumbled sentences Listening – listening to longer texts 

and filling up the table- product description- narratives from different sources. Speaking- asking about 

routine actions and expressing opinions. Language development-   degrees   of comparison-   pronouns- 

direct vs indirect questions- Vocabulary development – single word substitutes- adverbs. 

UNIT IV READING AND LANGUAGE DEVELOPMENT 12 

Reading- comprehension-reading longer texts- reading different types of texts- magazines Writing- letter 
writing, informal or personal letters-e-mails-conventions of personal email- Listening- listening 
to dialogues or conversations and completing exercises based on them. Speaking- speaking about 
oneself- speaking about one‘s friend- Language development- Tenses- simple present-simple past- present 
continuous and past continuous- Vocabulary development- synonyms-antonyms- phrasal verbs 

 
UNIT V EXTENDED WRITING 12 

Reading- longer texts- close reading –Writing- brainstorming -writing short essays – developing an outline- 

identifying main and subordinate ideas- dialogue writing-Listening – listening to talks- conversations- 

Speaking – participating in conversations-   short   group   conversations-Language development-modal 

verbs- present/ past perfect tense - Vocabulary development-collocations- fixed and semi-fixed expressions 
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REFERENCES 
1 Bailey, Stephen. Academic Writing: A practical guide for students. New York: 

Rutledge,2011. 
2 Comfort, Jeremy, et al. Speaking Effectively : Developing Speaking Skillsfor 

BusinessEnglish. Cambridge University Press, Cambridge: Reprint 2011 

3 Dutt P. Kiranmai and RajeevanGeeta. Basic Communication Skills, Foundation Books: 

2013 

4 Means,L. Thomas and Elaine Langlois. English & Communication For Colleges. 

CengageLearning ,USA: 2007 
5 Redston, Chris &Gillies Cunningham Face2Face (Pre-intermediate Student‘s Book& 

Workbook) Cambridge University Press, New Delhi: 2005 

. 
 
 

20148S12 ENGINEERING MATHEMATICS - I 

 
 

OBJECTIVES : 

L T P C 
5 1  0 4 

 

The goal of this course is to achieve conceptual understanding and to retain the best traditions of traditional 
calculus. The syllabus is designed to provide the basic tools of calculus mainly for the purpose of 
modelling the engineering problems mathematically and obtaining solutions. This is a foundation course 
which mainly deals with topics such as single variable and multivariable calculus and plays an 
important role in the understanding of science, engineering, economics and computer science, among other 
disciplines. 

 

UNIT I DIFFERENTIAL CALCULUS 12 
Representation of functions - Limit of a function - Continuity - Derivatives - Differentiation rules - 
Maxima and Minima of functions of one variable. 

UNIT II FUNCTIONS OF SEVERAL VARIABLES 12 
Partial differentiation – Homogeneous functions and Euler‘s theorem – Total derivative – Change of variables 
– Jacobians – Partial differentiation of implicit functions – Taylor‘s series for functions of two variables – 
Maxima and minima of functions of two variables – Lagrange‘s method of undetermined multipliers. 

UNIT III   INTEGRAL CALCULUS 12 
Definite and Indefinite integrals - Substitution rule - Techniques of Integration - Integration by parts, 
Trigonometric integrals, Trigonometric substitutions, Integration of rational functions by partial fraction, 
Integration of irrational functions - Improper integrals. 

UNIT IV MULTIPLE INTEGRALS 12 

Double integrals – Change of order of integration – Double integrals in polar coordinates – Area enclosed 
by plane curves – Triple integrals – Volume of solids – Change of variables in double and triple integrals. 

UNIT V DIFFERENTIAL EQUATIONS 12 

Higher order linear differential equations with constant coefficients - Method of variation of parameters 

– Homogenous equation of Euler‘s and Legendre‘s type – System of simultaneous linear differential equations 

with constant coefficients - Method of undetermined coefficients. 

 

TOTAL : 60 PERIODS 
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OUTCOMES : 
 

After completing this course, students should demonstrate competency in the following skills: 

 
Use both the limit definition and rules of differentiation to differentiate functions. 

Apply differentiation to solve maxima and minima problems. 

Evaluate integrals both by using Riemann sums and by using the Fundamental Theorem of 

Calculus. 

Apply integration to compute multiple integrals, area, volume, integrals in polar coordinates, in 

addition to change of order and change of variables. 

 
Evaluate integrals using techniques of integration, such as substitution, partial fractions and 

integration by parts. 

Determine convergence/divergence of improper integrals and evaluate convergent improper 
integrals. 

Apply various techniques in solving differential equations. 

 
TEXT BOOKS : 

 

1. Grewal B.S., ―Higher Engineering Mathematics‖, Khanna Publishers, New Delhi, 43
rd 

Edition, 

2014. 
th

 
2. James Stewart, "Calculus: Early Transcendentals", Cengage Learning, 7 Edition, New Delhi, 

2015. [For Units I & III - Sections 1.1, 2.2, 2.3, 2.5, 2.7(Tangents problems only), 2.8, 3.1 to 3.6, 
3.11, 4.1, 4.3, 5.1(Area problems only), 5.2, 5.3, 5.4 (excluding net change theorem), 5.5, 7.1 - 
7.4 and 7.8]. 

 

REFERENCES : 
 

1. Anton, H, Bivens, I and Davis, S, "Calculus", Wiley, 10
th 

Edition, 2016. 

2. Jain R.K. and Iyengar S.R.K., ―Advanced Engineering Mathematics‖, Narosa Publications, New 

Delhi, 3
rd 

Edition, 2007. 
3. Narayanan, S. and Manicavachagom Pillai, T. K., ―Calculus" Volume I and II, 

S. Viswanathan Publishers Pvt. Ltd., Chennai, 2007. 
4. Srimantha Pal and Bhunia, S.C, "Engineering Mathematics" Oxford University Press, 2015. 

5. Weir, M.D and Joel Hass, "Thomas Calculus", 12
th 

Edition, Pearson India, 2016. 
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20149S13 ENGINEERING PHYSICS 

 
OBJECTIVES 

: 

L T P C 

5 1 0 4 

To enhance the fundamental knowledge in Physics and its applications relevant to various streams 
of Engineering and Technology. 

 

UNIT I PROPERTIES OF MATTER 9 

Elasticity – Stress-strain diagram and its uses - factors affecting elastic modulus and tensile strength 

– torsional stress and deformations – twisting couple - torsion pendulum: theory and experiment - bending 

of beams - bending moment – cantilever: theory and experiment – uniform and non-uniform bending: theory 

and experiment - I-shaped girders - stress due to bending in beams. 

UNIT II WAVES AND FIBER OPTICS 9 

Oscillatory motion – forced and damped oscillations: differential equation and its solution – plane 

progressive waves – wave equation. Lasers : population of energy levels, Einstein‘s A and B 

coefficients derivation – resonant cavity, optical amplification (qualitative) – Semiconductor lasers: 

homojunction and heterojunction – Fiber optics: principle, numerical aperture and acceptance angle -types of 

optical fibres (material, refractive index, mode) – losses associated with optical fibers - fibre optic sensors: 

pressure and displacement. 

UNIT III THERMAL PHYSICS 9 

Transfer of heat energy – thermal expansion of solids and liquids – expansion joints - bimetallic strips 

- thermal conduction, convection and radiation – heat conductions in solids – thermal conductivity - Forbe‘s 

and Lee‘s disc method: theory and experiment - conduction through compound media (series 

and parallel) – thermal insulation – applications: heat exchangers, refrigerators, ovens and solar 
water heaters. 

 
UNIT IV QUANTUM PHYSICS 9 
Black body radiation – Planck‘s theory (derivation) – Compton effect: theory and experimental 
verification – wave particle duality – electron diffraction – concept of wave function and its physical 
significance – Schrödinger‘s wave equation – time independent and time dependent equations – particle in 
a one-dimensional rigid box – tunnelling (qualitative) - scanning tunnelling microscope. 

 

UNIT V CRYSTAL PHYSICS 9 

Single crystalline, polycrystalline and amorphous materials – single crystals: unit cell, crystal systems, Bravais 

lattices, directions and planes in a crystal, Miller indices – inter-planar distances - 

coordination number and packing factor for SC, BCC, FCC, HCP and diamond structures - crystal 

imperfections: point defects, line defects – Burger vectors, stacking faults – role of imperfections in plastic 

deformation - growth of single crystals: solution and melt growth techniques. 

TOTAL : 45 PERIODS 

OUTCOMES: 

Upon completion of this course, 
the students will gain knowledge on the basics of properties of matter and its applications, 

the students will acquire knowledge on the concepts of waves and optical devices and their 

applications in fibre optics, 

the students will have adequate knowledge on the concepts of thermal properties of materials and their 
applications in expansion joints and heat exchangers, 
the students will get knowledge on advanced physics concepts of quantum theory and its 
applications in tunneling microscopes, and 
the students will understand the basics of crystals, their structures and different crystal growth 
techniques. 
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TEXT BOOKS: 

1. Bhattacharya, D.K. & Poonam, T. ―Engineering Physics‖. Oxford University Press, 2015. 

2. Gaur, R.K. & Gupta, S.L. ―Engineering Physics‖. Dhanpat Rai Publishers, 2012. 

3. Pandey, B.K. & Chaturvedi, S. ―Engineering Physics‖. Cengage Learning India, 2012. 

 
REFERENCES: 
1. Halliday, D., Resnick, R. & Walker, J. ―Principles of Physics‖. Wiley, 2015. 

2. Serway, R.A. & Jewett, J.W. ―Physics for Scientists and Engineers‖. Cengage Learning, 

2010. 
3. Tipler, P.A. & Mosca, G. ―Physics for Scientists and Engineers with Modern Physics‘. 

W.H.Freeman, 2007. 
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20149S14 ENGINEERING CHEMISTRY L  T P C 
5 1 0 4 

OBJECTIVES: 

To make the students conversant with boiler feed water requirements, related problems and water treatment 
techniques. 

To develop an understanding of the basic concepts of phase rule and its applications to single and two 
component systems and appreciate the purpose and significance of alloys. 

Preparation, properties and applications of engineering materials. 

Types of fuels, calorific value calculations, manufacture of solid, liquid and gaseous fuels. 

Principles and generation of energy in batteries, nuclear reactors, solar cells, wind mills and fuel cells. 

UNIT I WATER AND ITS TREATMENT 9 

Hardness of water – types – expression of hardness – units – estimation of hardness of water by EDTA – 

numerical problems – boiler troubles (scale and sludge) – treatment of boiler feed water – Internal treatment 

(phosphate, colloidal, sodium aluminate and calgon conditioning) external treatment 

– Ion exchange process, zeolite process – desalination of brackish water - Reverse Osmosis. 

UNIT II SURFACE CHEMISTRY AND CATALYSIS 9 
Adsorption: Types of adsorption – adsorption of gases on solids – adsorption of solute from solutions 
– adsorption isotherms – Freundlich‘s adsorption isotherm – Langmuir‘s adsorption isotherm – contact theory – 

kinetics of surface reactions, unimolecular reactions, Langmuir - applications of adsorption on pollution 

abatement. 

Catalysis: Catalyst – types of catalysis – criteria – autocatalysis – catalytic poisoning and catalytic promoters - 

acid base catalysis – applications (catalytic convertor) – enzyme catalysis– Michaelis – 
Menten equation. 

 
 

UNIT III ALLOYS AND PHASE RULE 9 
Alloys: Introduction- Definition- properties of alloys- significance of alloying, functions and effect of alloying 
elements- Nichrome and stainless steel (18/8) – heat   treatment   of   steel.   Phase   rule: Introduction, 
definition of terms with examples, one component system -water system - reduced phase rule - thermal 
analysis and cooling curves - two component systems - lead-silver system - Pattinson process. 

 
 

UNIT IV FUELS AND COMBUSTION 9 

Fuels: Introduction - classification of fuels - coal - analysis of coal (proximate and ultimate) - 

carbonization - manufacture of metallurgical coke (Otto Hoffmann method) - petroleum - manufacture of 

synthetic petrol (Bergius process) - knocking - octane number - diesel oil - cetane number - natural gas - 

compressed natural gas (CNG) - liquefied petroleum gases (LPG) - power alcohol and biodiesel. Combustion of 

fuels: Introduction - calorific value - higher and lower calorific values- theoretical calculation of calorific 

value - ignition temperature - spontaneous ignition temperature - explosive range - flue gas analysis (ORSAT 

Method). 

 

UNIT V ENERGY SOURCES AND STORAGE DEVICES 9 
Nuclear fission - controlled nuclear fission - nuclear fusion - differences between nuclear fission and fusion - 
nuclear chain reactions - nuclear energy - light water nuclear power plant - breeder reactor - solar energy 
conversion - solar cells - wind energy. Batteries, fuel cells and supercapacitors: Types of batteries – primary 
battery (dry cell) secondary battery (lead acid battery, lithium-ion-battery) fuel cells 

– H2-O2 fuel cell. 
TOTAL: 45 PERIODS 
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OUTCOMES: 
 

The knowledge gained on engineering materials, fuels, energy sources and water treatment techniques 
will facilitate better understanding of engineering processes and applications for further learning. 

 

TEXT BOOKS: 

1. S. S. Dara and S. S. Umare, ―A Textbook of Engineering Chemistry‖, S. Chand & Company LTD, New 
Delhi, 2015 

2. P. C. Jain and Monika Jain, ―Engineering Chemistry‖ Dhanpat Rai Publishing Company (P) LTD, New 
Delhi, 2015 

3. S. Vairam, P. Kalyani and Suba Ramesh, ―Engineering Chemistry‖, Wiley India PVT, LTD, New 
Delhi, 2013. 

 

REFERENCES: 
1. Friedrich Emich, ―Engineering Chemistry‖, Scientific International PVT, LTD, New Delhi, 2014. 
2. Prasanta Rath, ―Engineering Chemistry‖, Cengage Learning India PVT, LTD, Delhi, 2015. 

3. Shikha Agarwal, ―Engineering Chemistry-Fundamentals and Applications‖, Cambridge University 

Press, Delhi, 2015. 
 

 

 

 

 
 

20154S15 ENGINEERING GRAPHICS L T P C 
  5 1 0 4 

OBJECTIVES: 

To develop in students, graphic skills for communication of concepts, ideas and design of 

Engineering products. 

T o expose them to existing national standards related to technical drawings. 

CONCEPTS AND CONVENTIONS (Not for Examination) 1 

Importance   of   graphics   in   engineering   applications   –   Use   of drafting instruments – BIS 
conventions and specifications – Size, layout and folding of drawing   sheets   –   Lettering   and 
dimensioning. 

 

UNIT I PLANE CURVES AND FREEHAND SKETCHING 7+12 

Basic Geometrical constructions, Curves used in engineering practices: Conics – Construction of ellipse, 
parabola and hyperbola by eccentricity method – Construction of cycloid – construction of involutes of square 
and circle – Drawing of tangents and normal to the above curves. 
Visualization concepts and Free Hand sketching: Visualization principles –Representation of Three 

Dimensional objects – Layout of views- Freehand sketching of multiple views from pictorial views of objects 
 

UNIT II PROJECTION OF POINTS, LINES AND PLANE SURFACE 6+12 
Orthographic   projection-   principles-Principal   planes-First   angle   projection-projection   of    points. 
Projection of straight lines (only First angle projections) inclined to both the principal planes - 
Determination of true lengths and t r ue inclinations by rotating line method and traces Projection of planes 
(polygonal and circular surfaces) inclined to both the principal planes by rotating object method. 

 

UNIT III PROJECTION OF SOLIDS 5+12 

Projection of simple solids like prisms, pyramids, cylinder, cone and truncated solids when the axis is inclined to 

one of the principal planes by rotating object method. 
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Shah M 

 
 

UNIT IV         PROJECTION OF SECTIONED SOLIDS AND DEVELOPMENT OF 

SURFACES 5+12 

Sectioning of above solids in simple vertical position when the cutting plane is inclined to the one of the 

principal planes and perpendicular to the other – obtaining true shape of section. Development of lateral surfaces 

of simple and sectioned solids – Prisms, pyramids cylinders and cones. 

 

UNIT V ISOMETRIC AND PERSPECTIVE PROJECTIONS 6+12 

Principles of isometric projection – isometric scale –Isometric projections of simple solids and 

truncated solids - Prisms, pyramids, cylinders, cones- combination of two solid objects in simple 

vertical positions - Perspective projection of simple solids-Prisms, pyramids and cylinders by visual ray 

method . 

TOTAL: 90 PERIODS 

 

OUTCOMES: 

On successful completion of this course, the student will be able to 

familiarize with the fundamentals and standards of Engineering graphics 

perform freehand sketching of basic geometrical constructions and multiple views of objects. 

project orthographic projections of lines and plane surfaces. 

draw projections and solids and development of surfaces. 
visualize and to project isometric and perspective sections of simple solids. 

 

 
TEXT BOOK: 

1. Natrajan K.V., ―A text book of Engineering Graphics‖, Dhanalakshmi Publishers, Chennai, 
2009. 

2. Venugopal K. and Prabhu Raja V., ―Engineering Graphics‖, New Age International (P) 

Limited, 2008. 
 

REFERENCES: 

1. Basant Agarwal and Agarwal C.M., ―Engineering Drawing‖, Tata McGraw Hill Publishing Company 
Limited, New Delhi, 2008. 

th
 

2. Bhatt N.D. and Panchal V.M., ―Engineering Drawing‖, Charotar Publishing House, 50 
Edition, 2010. 

3. Gopalakrishna K.R., ―Engineering Drawing‖ (Vol. I&II combined), Subhas Stores, Bangalore, 2007. 
4. Luzzader, Warren.J. and Duff,John M., ―Fundamentals of Engineering Drawing with an 

introduction to Interactive Computer Graphics for Design and Production, Eastern Economy 
Edition, Prentice Hall of India Pvt. Ltd, New Delhi, 2005. 

5. N S Parthasarathy And Vela Murali, ―Engineering Graphics‖, Oxford University, Press, New Delhi, 

6. 
2015. 

.B., and Rana B.C., ―Engineering Drawing‖, Pearson, 2
nd

 

Publication of Bureau of Indian Standards: 

 

Edition, 2009. 

1. IS 10711 – 2001: Technical products Documentation – Size and lay out of drawing sheets. 
2. IS 9609 (Parts 0 & 1) – 2001: Technical products Documentation – Lettering. 
3. IS 10714 (Part 20) – 2001 & SP 46 – 2003: Lines for technical drawings. 
4. IS 11669 – 1986 & SP 46 – 2003: Dimensioning of Technical Drawings. 
5. IS 15021 (Parts 1 to 4) – 2001: Technical drawings – Projection Methods. 

Special points applicable to University Examinations on Engineering Graphics: 

1. There will be five questions, each of either or type covering all units of the syllabus. 
2. All questions will carry equal marks of 20 each making a total of 100. 
3. The answer paper shall consist of drawing sheets of A3 size only. The students will be 

permitted to use appropriate scale to fit solution within A3 size. 
4. The examination will be conducted in appropriate sessions on the same day 
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20150S16 PROBLEM SOLVING AND PYTHON PROGRAMMING L T P C 

5 1 0 4 
COURSE OBJECTIVES: 

To know the basics of algorithmic problem solving 

To read and write simple Python programs. 

To develop Python programs with conditionals and loops. 

To define Python functions and call them. 

To use Python data structures –- lists, tuples, dictionaries. 

To do input/output with files in Python. 

UNIT I ALGORITHMIC PROBLEM SOLVING 9 
Algorithms, building blocks of algorithms (statements, state, control flow, functions), notation (pseudo code, 
flow chart, programming language), algorithmic problem solving, simple strategies   for developing 
algorithms (iteration, recursion). Illustrative problems: find minimum in a list, insert a card in a list of sorted 
cards, guess an integer number in a range, Towers of Hanoi. 

UNIT II DATA, EXPRESSIONS, STATEMENTS 9 
Python interpreter and interactive mode; values and types: int, float, boolean, string, and list; variables, 
expressions, statements, tuple assignment, precedence of operators, comments; modules and functions, function 
definition and use, flow of execution, parameters and arguments;   Illustrative programs: exchange the values of 
two variables, circulate the values of n variables, distance between two points. 

UNIT III CONTROL FLOW, FUNCTIONS 9 

Conditionals: Boolean values and operators, conditional (if), alternative (if-else), chained conditional (if-elif- 

else); Iteration: state, while, for, break, continue, pass;   Fruitful   functions:   return   values, parameters, 

local and global scope, function composition, recursion; Strings: string slices, 

immutability, string functions and methods, string module; Lists as arrays. Illustrative programs: square 

root, gcd, exponentiation, sum an array of numbers, linear search, binary search. 

UNIT IV LISTS, TUPLES, DICTIONARIES 9 
Lists: list operations, list slices, list methods, list loop, mutability, aliasing, cloning lists, list parameters; Tuples: 
tuple assignment, tuple as return value; Dictionaries: operations and methods; advanced list processing - list 
comprehension; Illustrative programs: selection sort, insertion sort, mergesort, histogram. 

UNIT V FILES, MODULES, PACKAGES 9 

Files and exception: text files, reading and writing files, format operator; command line arguments, errors and 
exceptions, handling exceptions, modules, packages; Illustrative programs: word count, copy file. 

 

COURSE OUTCOMES: 
Upon completion of the course, students will be able to 

Develop algorithmic solutions to simple computational problems 

Read, write, execute by hand simple Python programs. 

Structure simple Python programs for solving problems. 

Decompose a Python program into functions. 

Represent compound data using Python lists, tuples, dictionaries. 

Read and write data from/to files in Python Programs. 

TOTAL : 45 PERIODS 
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TEXT BOOKS: 

1. Allen B. Downey, ``Think Python: How to Think Like a Computer Scientist‘‘, 2
nd

 

 
edition, Updated 

for Python 3, Shroff/O‘Reilly Publishers, 2016 (http://greenteapress.com/wp/think- 
python/) 

 

2. Guido van Rossum and Fred L. Drake Jr, ―An Introduction to Python – Revised and updated for Python 
3.2, Network Theory Ltd., 2011. 

REFERENCES: 

1. Charles Dierbach, ―Introduction to Computer Science using Python: A Computational Problem- Solving 

Focus, Wiley India Edition, 2013. 
2. John V Guttag, ―Introduction to Computation and Programming Using Python‘‘, Revised and 

expanded Edition, MIT Press , 2013 
3. Kenneth A. Lambert, ―Fundamentals of Python: First Programs‖, CENGAGE Learning, 2012. 
4. Paul Gries, Jennifer Campbell and Jason Montojo, ―Practical Programming: An Introduction to 

Computer Science using Python 3‖, Second edition, Pragmatic Programmers, LLC, 2013. 
5. Robert Sedgewick, Kevin Wayne, Robert Dondero, ―Introduction to Programming in Python: An Inter- 

disciplinary Approach, Pearson India Education Services Pvt. Ltd., 2016. 
6. Timothy A. Budd, ―Exploring Python‖, Mc-Graw Hill Education (India) Private Ltd.,, 2015. 

 

 

 

 

 

 

 
20150L17 PROBLEM SOLVING AND PYTHON PROGRAMMING LT P C 

LABORATORY 0 0 3 2 

 

COURSE OBJECTIVES: 

To write, test, and debug simple Python programs. 

To implement Python programs with conditionals and loops. 

Use functions for structuring Python programs. 
Represent compound data using Python lists, tuples, dictionaries. 

Read and write data from/to files in Python. 

 

 
LIST OF PROGRAMS 

1. Compute the GCD of two numbers. 

2. Find the square root of a number (Newton‘s method) 
3. Exponentiation (power of a number) 
4. Find the maximum of a list of numbers 
5. Linear search and Binary search 
6. Selection sort, Insertion sort 
7. Merge sort 
8. First n prime numbers 
9. Multiply matrices 
10. Programs that take command line arguments (word count) 
11. Find the most frequent words in a text read from a file 
12. Simulate elliptical orbits in Pygame 
13. Simulate bouncing ball using Pygame 
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PLATFORM NEEDED 

Python 3 interpreter for Windows/Linux 

 
COURSE OUTCOMES: 
Upon completion of the course, students will be able to 

Write, test, and debug simple Python programs. 

Implement Python programs with conditionals and loops. 

Develop Python programs step-wise by defining functions and calling them. 

Use Python lists, tuples, dictionaries for representing compound data. 

Read and write data from/to files in Python. 
 

TOTAL :60 PERIODS 
 

 

 

20149L18 PHYSICS AND CHEMISTRY LABORATORY 

(Common to all branches of B.E. / B.Tech Programmes) 

 
L T P   C 

0 0 3 2 

 

 

 

OBJECTIVES: 

To introduce different experiments to test basic understanding of physics concepts applied in optics, thermal 
physics, properties of matter and liquids. 

 
LIST OF EXPERIMENTS: PHYSICS LABORATORY (Any 5 Experiments) 

1. Determination of rigidity modulus – Torsion pendulum 

2. Determination of Young‘s modulus by non-uniform bending method 

3. (a) Determination of wavelength, and particle size using Laser 

(b) Determination of acceptance angle in an optical fiber. 
4. Determination of thermal conductivity of a bad conductor – Lee‘s Disc method. 

5. Determination of velocity of sound and compressibility of liquid – Ultrasonic interferometer 

6. Determination of wavelength of mercury spectrum – spectrometer grating 

7. Determination of band gap of a semiconductor 

8. Determination of thickness of a thin wire – Air wedge method 

 
 

OUTCOMES: 

Upon completion of the course, the students will be able to TOTAL: 30 PERIODS 
 

 

apply principles of elasticity, optics and thermal properties for engineering applications. 
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CHEMISTRY LABORATORY: (Any seven experiments to be 
 

conducted) OBJECTIVES: 

To make the student to acquire practical skills in the determination of water quality 

parameters through volumetric and instrumental analysis. 

To acquaint the students with the determination of molecular weight of a 

ymer by viscometery. 

 

 

 

 
pol 

 

1. Estimation of HCl using Na2CO3 as primary standard and Determination of alkalinity in 
water sample. 

2. Determination of total, temporary & permanent hardness of water by EDTA method. 
3. Determination of DO content of water sample by Winkler‘s method. 
4. Determination of chloride content of water sample by argentometric method. 
5. Estimation of copper content of the given solution by Iodometry. 
6. Determination of strength of given hydrochloric acid using pH meter. 
7. Determination of strength of acids in a mixture of acids using conductivity meter. 
8. Estimation of iron content of the given solution using potentiometer. 
9. Estimation of iron content of the water sample using spectrophotometer (1, 

10- Phenanthroline / thiocyanate method). 
10. Estimation of sodium and potassium present in water using flame photometer. 
11. Determination of molecular weight of polyvinyl alcohol using Ostwald viscometer. 
12. Pseudo first order kinetics-ester hydrolysis. 
13. Corrosion experiment-weight loss method. 
14. Determination of CMC. 
15. Phase change in a solid. 

16. Conductometric titration of strong acid vs strong base. 

 

OUTCOMES: 

The students will be outfitted with hands-on knowledge in the quantitative chemical analysis 

of water quality related parameters. 

 

TOTAL: 30 

 

PERIODS TEXTBOOKS: 

1. Vogel‘s Textbook of Quantitative Chemical Analysis (8
TH 

edition, 2014) 
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20147S21 

TECHNICAL ENGLISH L T P C 

OBJECTIVES: The Course prepares  second semester engineering and Technology stud5ents1to:  0       4 

• Develop strategies and skills to enhance their ability to read and comprehend engineering and 

technology texts. 

• Foster their ability to write convincing job applications and effective reports. 
• Develop their speaking skills to make technical presentations , participate in group discussions. 
• Strengthen their listening skill which will help them comprehend lectures and talks in their areas of 

specialisation. 

UNIT I INTRODUCTION TECHNICAL ENGLISH 12 

Listening- Listening to talks mostly of a scientific/technical nature and completing information-gap 

exercises- Speaking –Asking for and giving directions- Reading – reading short technical texts from journals- 

newsapapers- Writing- purpose statements – extended definitions – issue- writing instructions – 
checklists-recommendations-Vocabulary Development-     technical     vocabulary 

Language Development –subject verb agreement - compound words. 

 

UNIT II READING AND STUDY SKILLS 12 

Listening- Listening to longer technical talks and completing exercises based on them-Speaking – describing 

a process-Reading – reading longer technical texts- identifying the various transitions in a text- paragraphing- 

Writing- interpreting cgarts, graphs- Vocabulary Development-vocabularyused in formal letters/emails and 

reports Language Development- impersonal passive voice, numerical adjectives. 

 

UNIT III TECHNICAL WRITING AND GRAMMAR 12 

Listening- Listening to classroom lectures/ talkls on engineering/technology -Speaking – introduction to 

technical presentations- Reading – longer texts both general and technical, practice in speed reading; 

Writing-Describing a process, use of sequence words- Vocabulary Development- sequence words- 

Misspelled words. Language Development- embedded sentences 

 

UNIT IV REPORT WRITING 12 

Listening- Listening to documentaries and making notes. Speaking – mechanics of presentations- Reading 

– reading for detailed comprehension- Writing- email etiquette- job application – cover letter – 

Résumé preparation( via email and hard copy)- analytical essays and issue based essays-- Vocabulary 

Development- finding suitable synonyms-paraphrasing-. Language Development- clauses- if conditionals. 

 

UNIT V GROUP DISCUSSION AND JOB APPLICATIONS 12 

Listening- TED/Ink talks; Speaking –participating in a group discussion -Reading– reading and 

understanding technical articles Writing– Writing reports- minutes of a meeting- accident and survey- 

Vocabulary Development- verbal analogies Language Development- reported speech 

 

TOTAL : 60 PERIODS 

 
 

OUTCOMES: At the end of the course learners will be able to: 

Read technical texts and write area- specific texts effortlessly. 

Listen and comprehend lectures and talks in their area of specialisation successfully. 

Speak appropriately and effectively in varied formal and informal contexts. 

Write reports and winning job applications. 
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TEXT BOOKS: 

1. Board of editors. Fluency in English A Course book for Engineering and Technology. 

Orient Blackswan, Hyderabad: 2016 

2. Sudharshana.N.P and Saveetha. C. English for Technical Communication. Cambridge 
University Press: New Delhi, 2016. 

 

REFERENCES 

1. Booth-L. Diana, Project Work, Oxford University Press, Oxford: 2014. 

2. Grussendorf, Marion, English for Presentations, Oxford University Press, Oxford: 2007 

3. Kumar, Suresh. E. Engineering English. Orient Blackswan: Hyderabad,2015 

4. Means, L. Thomas and Elaine Langlois, English & Communication For Colleges. 

Cengage Learning, USA: 2007 

5. Raman, Meenakshi and Sharma, Sangeetha- Technical Communication Principles and 
Practice.Oxford University Press: New Delhi,2014. 

 
 

Students can be asked to read Tagore, Chetan Bhagat and for suplementary reading. 
 

 

20148S22A 

OBJECTIVES : 

ENGINEERING MATHEMATICS – II L T P C 
5 1 0 4 

This course is designed to cover topics such as Matrix Algebra, Vector Calculus, Complex Analysis 

and Laplace Transform. Matrix Algebra is one of the powerful tools to handle practical problems arising 

in the field of engineering. Vector calculus can be widely used for modelling the various laws of physics. 

The various methods of complex analysis and Laplace transforms can be used for efficiently solving 

the problems that occur in various branches of engineering disciplines. 
 

UNIT I MATRICES 12 

Eigenvalues and Eigenvectors of a real matrix – Characteristic equation – Properties of Eigenvalues and 
Eigenvectors – Cayley-Hamilton theorem – Diagonalization of   matrices –   Reduction   of   a quadratic 
form to canonical form by orthogonal transformation – Nature of quadratic forms. 

UNIT II VECTOR CALCULUS 12 

Gradient and directional derivative – Divergence and curl - Vector identities – Irrotational and 
Solenoidal vector fields – Line integral over a plane curve – Surface integral - Area of a curved surface - 
Volume integral - Green‘s, Gauss divergence and Stoke‘s theorems – Verification and application in 
evaluating line, surface and volume integrals. 

UNIT III ANALYTIC FUNCTIONS 12 

Analytic functions – Necessary and sufficient conditions for analyticity in Cartesian and polar 

coordinates - Properties – Harmonic conjugates – Construction of analytic function - Conformal 

mapping – Mapping by functions w z c, cz, 
1 

,z
2 - Bilinear transformation. 

1062



B.TECH-EEE-R2020-SEM II 

Page 15 of 116 

 

 

UNIT IV COMPLEX INTEGRATION 12 

Line integral - Cauchy‘s integral theorem – Cauchy‘s integral formula – Taylor‘s and Laurent‘s series 
– Singularities – Residues – Residue theorem – Application of residue theorem for evaluation of real integrals 
– Use of circular contour and semicircular contour. 

 

UNIT V LAPLACE TRANSFORMS 12 
Existence conditions – Transforms of elementary functions – Transform of unit step function and unit impulse 
function – Basic properties – Shifting theorems -Transforms of derivatives and integrals – Initial and final 
value theorems – Inverse transforms – Convolution theorem – Transform of periodic functions – Application 
to solution of linear second order ordinary differential equations with constant coefficients. 

 
 

OUTCOMES : TOTAL: 60 PERIODS 

 

After successfully completing the course, the student will have a good understanding of the following topics 

and their applications: 
 

Eigenvalues and eigenvectors, diagonalization of a matrix, Symmetric matrices, Positive definite 
matrices and similar matrices. 
Gradient, divergence and curl of a vector point function and related identities. 
Evaluation of line, surface and volume integrals using Gauss, Stokes and Green‘s theorems and their 
verification. 
Analytic functions, conformal mapping and complex integration. 
Laplace transform and inverse transform of simple functions, properties, various related 
theorems and application to differential equations with constant coefficients. 

 

TEXT BOOKS : 

 
1. Grewal B.S., ―Higher Engineering Mathematics‖, Khanna Publishers, New Delhi, 

43
rd 

Edition, 2014. 
2. Kreyszig Erwin, "Advanced Engineering Mathematics ", John Wiley and Sons, 

10
th 

Edition, New Delhi, 2016. 

REFERENCES : 

 
1. Bali N., Goyal M. and Watkins C., ―Advanced Engineering Mathematics‖,   Firewall 

Media (An imprint of Lakshmi Publications Pvt., Ltd.,), New Delhi, 7
th 

Edition, 2009. 
2. Jain R.K. and Iyengar S.R.K., ― Advanced Engineering Mathematics ‖, Narosa 

Publications, New Delhi , 3
rd 

Edition, 2007. 
3. O‘Neil, P.V. ―Advanced Engineering Mathematics‖, Cengage Learning India 

Pvt., Ltd, New Delhi, 2007. 
4.  Sastry, S.S, ―Engineering Mathematics", Vol. I & II, PHI Learning 

Pvt. Ltd, 
4
th 

Edition, New Delhi, 2014. 
5. Wylie, R.C. and Barrett, L.C., ―Advanced Engineering Mathematics ―Tata McGraw Hill 

Education Pvt. Ltd, 6th Edition, New Delhi, 2012. 
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20149S23B 
PHYSICS FOR ELECTRONICS ENGINEERING 

(Common to BME, ME, CC, ECE, EEE, E&I, ICE) 

L T P C 

5 1 0 3 

 

OBJECTI 
VES: 

To understand the essential principles of Physics of semiconductor device and Electron transport 
properties. Become proficient in magnetic, dielectric and optical properties of materials and nano 
devices. 

UNIT I ELECTRICAL PROPERTIES OF MATERIALS 9 

Classical free electron theory - Expression for electrical conductivity – Thermal conductivity, 

expression - Wiedemann-Franz law – Success and failures - electrons in metals – Particle in a three 

dimensional box – degenerate states – Fermi- Dirac statistics – Density of energy states – Electron in 

periodic potential: Bloch thorem – metals and insulators - Energy bands in solids– tight binding 

approximation - Electron effective mass – concept of hole. 

UNIT II SEMICONDUCTOR PHYSICS 9 

Intrinsic Semiconductors – Energy band diagram – direct and indirect semiconductors – Carrier 
concentration in intrinsic semiconductors – extrinsic semiconductors - Carrier concentration in N- 
type & P-type semiconductors – Carrier transport: Velocity-electric field relations – drift and diffusion 
transport - Einstein‘s relation – Hall effect and devices – Zener and avalanche breakdown in p-n 
junctions - Ohmic contacts – tunnel diode - Schottky diode – MOS capacitor - power transistor. 

UNIT III MAGNETIC AND DIELECTRIC PROPERTIES OF MATERIALS 9 

Magnetism in materials – magnetic field and induction – magnetization - magnetic permeability and 

susceptibility–types of magnetic materials – microscopic classification of magnetic materials - 

Ferromagnetism: origin and exchange interaction- saturation magnetization and Curie temperature – 

Domain Theory. Dielectric materials: Polarization processes – dielectric loss – internal field – Clausius-

Mosotti relation- dielectric breakdown – high-k dielectrics. 

UNIT IV OPTICAL PROPERTIES OF MATERIALS 9 

Classification of optical materials – carrier generation and recombination processes - Absorption 

emission and scattering of light in metals, insulators and Semiconductors (concepts only) - photo 

current in a P- N diode – solar cell –photo detectors - LED – Organic LED – Laser diodes – excitons - 

quantum confined Stark effect – quantum dot laser. 

UNIT V NANOELECTRONIC DEVICES 9 
Introduction - electron density in bulk material – Size dependence of Fermi energy– quantum 
confinement – quantum structures - Density of states in quantum well, quantum wire and quantum dot 
structures –Zener-Bloch oscillations – resonant tunneling – quantum interference effects – 
mesoscopic structures: conductance fluctuations and coherent transport – Coulomb blockade effects 

- Single  electron phenomena and Single electron Transistor – magnetic semiconductors– spintronics - 

Carbon nanotubes: Properties and applications. 

TOTAL : 45 PERIODS 

 
OUTCOMES: 

At the end of the course, the students will able to 
gain knowledge on classical and quantum electron theories, and energy band structuues, 

acquire knowledge on basics of semiconductor physics and its applications in various devices, 

get knowledge on magnetic and dielectric properties of materials, 

have the necessary understanding on the functioning of optical materials for optoelectronics, 
understand the basics of quantum structures and their applications in spintronics and carbon 
electronics. 
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TEXT BOOKS: 
1. Kasap, S.O. ―Principles of Electronic Materials and Devices‖, McGraw-Hill Education, 2007. 
2. Umesh K Mishra & Jasprit Singh, ―Semiconductor Device Physics and Design‖, Springer, 

2008. 
3. Wahab, M.A. ―Solid State Physics: Structure and Properties of Materials‖. Narosa Publishing 

House, 2009. 
 

REFERENCES 

1. Garcia, N. & Damask, A. ―Physics for Computer Science Students‖. Springer-Verlag, 2012. 
2. Hanson, G.W. ―Fundamentals of Nanoelectronics‖. Pearson Education, 2009 

3. Rogers, B., Adams, J. & Pennathur, S. ―Nanotechnology: Understanding 
Small Systems‖. CRC Press, 2014 

 

 
 

20149S24A ENVIRONMENTAL SCIENCE AND ENGINEERING L T P C 

5 1 0 4 

 
 

OBJECTIVES: 
To study the nature and facts about environment. 

To finding and implementing scientific, technological, economic and political solutions to 

environmental problems. 

To study the interrelationship between living organism and environment. 

To appreciate the importance of environment by assessing its impact on the human world; 

envision the surrounding environment, its functions and its value. 

To study the dynamic processes and understand the features of the earth‟s interior and 

surface. 

To study the integrated themes and biodiversity, natural resources, pollution control and waste 

management. 

UNIT I ENVIRONMENT, ECOSYSTEMS AND BIODIVERSITY 14 

Definition, scope and importance of environment – need for public awareness - concept of an 

ecosystem – structure and function of an ecosystem – producers, consumers and decomposers – energy 

flow in the ecosystem – ecological succession – food chains, food webs and ecological pyramids – 

Introduction, types, characteristic features, structure and function of the (a) forest ecosystem (b) 

grassland ecosystem (c) desert ecosystem (d) aquatic ecosystems (ponds, streams, lakes, rivers, oceans, 

estuaries) – Introduction to biodiversity definition: genetic, species and ecosystem diversity – 

biogeographical classification of India – value of biodiversity: consumptive use, productive use, social, 

ethical, aesthetic and option values – Biodiversity at global, national and local levels – India as a mega- 

diversity nation – hot-spots of biodiversity – threats to biodiversity: habitat loss, poaching of wildlife, 

man-wildlife conflicts – endangered and endemic species of India – conservation of biodiversity: In- 

situ and ex-situ conservation of biodiversity. Field study of common plants, insects, birds; Field study of 

simple ecosystems – pond, river, hill slopes, etc. 

UNIT II ENVIRONMENTAL POLLUTION 8 
Definition – causes, effects and control measures of: (a) Air pollution (b) Water pollution (c) Soil 
pollution (d) Marine pollution (e) Noise pollution (f) Thermal pollution (g) Nuclear hazards – solid waste 
management: causes, effects and control measures of municipal solid wastes – role of an individual in 

prevention of pollution – pollution case studies – disaster management: floods, earthquake, cyclone and 
landslides. Field study of local polluted site – Urban / Rural / Industrial / Agricultural. 
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UNIT III NATURAL RESOURCES 10 

Forest resources: Use and over-exploitation, deforestation, case studies- timber extraction, mining, dams 

and their effects on forests and tribal people – Water resources: Use and over- utilization of surface and 

ground water, floods, drought, conflicts over water, dams-benefits and problems – Mineral resources: Use 

and   exploitation, environmental effects of extracting and using mineral resources, case studies – 

Food resources: World food problems, changes caused by agriculture and overgrazing, effects of 

modern agriculture, fertilizer-pesticide problems, water logging, salinity, case studies – Energy resources: 

Growing energy needs, renewable and non renewable energy sources, use of alternate energy sources. case 

studies – Land resources: Land as a resource, land degradation, man induced landslides, soil erosion and 

desertification – role of an individual in conservation of natural resources – Equitable use of resources 

for sustainable lifestyles. Field study of local area to document environmental assets – river / forest / 

grassland / hill / mountain. 

 

UNIT IV SOCIAL ISSUES AND THE ENVIRONMENT 7 
From   unsustainable   to   sustainable   development – urban problems related to energy – water 
conservation, rain water  harvesting, watershed management – resettlement and rehabilitation of 
people; its problems and concerns, case studies – role of non-governmental organization- 
environmental ethics: Issues and possible solutions – climate change, global warming, acid rain, ozone 
layer depletion, nuclear accidents and holocaust, case studies. – wasteland reclamation – consumerism 
and waste products – environment production act – Air (Prevention and Control of Pollution) act – 
Water (Prevention and control of Pollution) act – Wildlife protection act – Forest conservation act – 
enforcement machinery involved in environmental legislation- central and state pollution control boards- 
Public awareness. 

 

UNIT V HUMAN POPULATION AND THE ENVIRONMENT 6 
Population growth, variation among nations – population explosion – family welfare programme – 
environment and human health – human rights – value education – HIV / AIDS – women and child 
welfare – role of information technology in environment and human health – Case studies. 

TOTAL: 45 PERIODS 
OUTCOMES: 

Environmental Pollution or problems cannot be solved by mere laws. Public participation is an 

important aspect which serves the environmental Protection. One will obtain knowledge on the 

following after completing the course. 

Public awareness of environmental is at infant stage. 

Ignorance and incomplete knowledge has lead to misconceptions 

Development and improvement in std. of living has lead to serious environmental disasters 

 
TEXTBOOKS: 

1. Benny Joseph, ‗Environmental Science and Engineering‘, Tata McGraw-Hill, New Delhi, 2006. 

2. Gilbert M.Masters, ‗Introduction to Environmental Engineering and Science‘, 2
nd 

edition, 

Pearson Education, 2004. 
 

REFERENCES : 

1. Dharmendra S. Sengar, ‗Environmental law‘, Prentice hall of India PVT LTD,New Delhi, 2007. 
2. Erach Bharucha, ―Textbook of Environmental Studies‖, Universities Press(I) PVT, LTD, 

Hydrabad, 2015. 

3. G. Tyler Miller and Scott E. Spoolman, ―Environmental Science‖, Cengage Learning India 

PVT, LTD, Delhi, 2014. 

4. Rajagopalan, R, ‗Environmental Studies-From Crisis to Cure‘, Oxford University Press, 2005. 
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20153S25C 

 

OBJECTIVES: 

To introduce electric circuits and its analysis 

To impart knowledge on solving circuit equations using network theorems 

To introduce the phenomenon of resonance in coupled circuits. 

To educate on obtaining the transient response of circuits. 

To introduce Phasor diagrams and analysis of three phase circuits 
 

UNIT I BASIC CIRCUITS ANALYSIS 6+6 

Resistive elements - Ohm‘s Law Resistors in series and parallel circuits – Kirchoffs laws – Mesh current 
and node voltage - methods of analysis. 

 

UNIT II NETWORK REDUCTION AND THEOREMS FOR DC AND AC IRCUITS 6+6 
Network reduction: voltage and current division, source transformation – star delta conversion. 
Thevenins and Norton Theorems – Superposition Theorem – Maximum power transfer theorem – 
Reciprocity Theorem – Millman's theorem. 

 
UNIT III TRANSIENT RESPONSE ANALYSIS 6+6 

L and C elements -Transient response of RL, RC and RLC Circuits using Laplace transform for 
DC input and A.C. sinusoidal input. 

 

UNIT IV THREE PHASE CIRCUITS 6+6 
A.C. circuits – Average and RMS value - Phasor Diagram – Power, Power Factor and Energy.- Analysis 
of three phase 3-wire and 4-wire circuits with star and delta connected loads, 
balanced & un balanced – phasor diagram of voltages and currents – power measurement in three 
phase circuits. 

 

UNIT V RESONANCE AND COUPLED CIRCUITS 6+6 

Series and parallel resonance – their frequency response – Quality factor and Bandwidth - Self and 
mutual inductance – Coefficient of coupling – Tuned circuits – Single tuned circuits. 

 
 

OUTCOMES: TOTAL : 60 PERIODS 
 

Ability to analyse electrical circuits 

Ability to apply circuit theorems 

Ability to analyse transients 

 
TEXT BOOKS: 

1. William H. Hayt Jr, Jack E. Kemmerly and Steven M. Durbin, ―Engineering Circuits 
Analysis‖, McGraw Hill publishers, edition, New Delhi, 2013. 

2. Charles K. Alexander, Mathew N.O. Sadiku, ―Fundamentals of Electric Circuits‖, Second 

Edition, McGraw Hill, 2013. 

3. Allan H. Robbins, Wilhelm C. Miller, ―Circuit Analysis Theory and Practice‖, Cengage 
Learning India, 2013. 

 
REFERENCES 

 

1. Chakrabarti A, ―Circuits Theory (Analysis and synthesis), Dhanpath Rai & Sons, New 

Delhi, 1999. 

2. Jegatheesan, R., ―Analysis of Electric Circuits,‖ McGraw Hill, 2015. 
3. Joseph A. Edminister, Mahmood Nahri, ―Electric circuits‖, Schaum‘s series, McGraw- Hill, 

New Delhi, 2010. 
4. M E Van Valkenburg, ―Network Analysis‖,Prentice-Hall of India Pvt Ltd, New Delhi, 
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2015. 

5. Mahadevan, K., Chitra, C., ―Electric Circuits Analysis,‖ Prentice-Hall of India Pvt Ltd., New 

Delhi, 2015. 
6. Richard C. Dorf and James A. Svoboda, ―Introduction to Electric Circuits‖, 7th Edition, 

John Wiley & Sons, Inc. 2015. 
7. Sudhakar A and Shyam Mohan SP, ―Circuits and Network Analysis and Synthesis‖, 

McGraw Hill, 2015. 

 

 

 

 

20154S26C BASIC CIVIL AND MECHANICAL ENGINEERING L T P C 

5 1 0 4 
 

OBJECTIVES: 

To impart basic knowledge on Civil and Mechanical Engineering. 

To familiarize the materials and measurements used in Civil Engineering. 

To provide the exposure on the fundamental elements of civil engineering structures. 

To enable the students to distinguish the components and working principle of power plant 
units, IC engines, and R & AC system. 

 

A – OVER VIEW 
 

UNIT I SCOPE OF CIVIL AND MECHANICAL ENGINEERING 10 

Overview of Civil Engineering - Civil Engineering contributions to the welfare of Society – 
Specialized sub disciplines in Civil   Engineering – Structural, Construction, Geotechnical, 
Environmental, Transportation and Water Resources Engineering 

 

Overview of Mechanical Engineering -  Mechanical Engineering contributions to the welfare of Society 
–Specialized sub disciplines in Mechanical Engineering - Production, Automobile, Energy Engineering - 
Interdisciplinary concepts in Civil and Mechanical Engineering. 

 

B – CIVIL 
ENGINEERING 

UNIT II SURVEYING AND CIVIL ENGINEERING MATERIALS 10 
 

Surveying: Objects – classification – principles – measurements of distances – angles – leveling – 

determination of areas– contours - examples. 
 

Civil Engineering Materials:Bricks – stones – sand – cement – concrete – steel - timber - modern materials 

 

UNIT III BUILDING COMPONENTS AND STRUCTURES 15 

Foundations:   Types   of   foundations   -   Bearing   capacity   and settlement – Requirement of good 

foundations. 

Civil Engineering Structures: Brickmasonry – stonemasonry – beams – columns – lintels – roofing 
– flooring – plastering – floor area, carpet area and floor space index - Types of Bridges and Dams – water 
supply - sources and quality of water - Rain water harvesting - introduction to high way and rail way. 
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C – MECHANICAL ENGINEERING 

UNIT IV INTERNAL COMBUSTION ENGINES AND POWER PLANTS 15 

Classification of Power Plants - Internal combustion engines as automobile power plant – Working principle 

of Petrol and Diesel Engines – Four stroke and two stroke cycles – Comparison of four stroke and two 

stroke engines – Working principle of steam, Gas, Diesel, Hydro - electric and Nuclear Power plants –- 

working principle of Boilers, Turbines, Reciprocating Pumps (single acting and double acting) and 

Centrifugal Pumps 

UNIT V REFRIGERATION AND AIR CONDITIONING SYSTEM 10 

Terminology of Refrigeration and Air Conditioning. Principle of vapour compression and absorption system– 
Layout of typical domestic refrigerator–Window and Split type room Air conditioner. 

 
OUTCOMES: TOTAL: 60 PERIODS 

 

On successful completion of this course, the student will be able to 

appreciate the Civil and Mechanical Engineering components of Projects. 
explain the usage of construction material and proper selection of construction materials. 

measure distances and area by surveying 

identify the components used in power plant cycle. 
demonstrate working principles of petrol and diesel engine. 

elaborate the components of refrigeration and Air conditioning cycle. 

 
TEXTBOOKS: 

 

1. Shanmugam Gand Palanichamy MS,―Basic Civil and Mechanical Engineering‖,Tata McGraw 

Hill PublishingCo.,NewDelhi,1996. 

 

REFERENCES: 

1. Palanikumar, K. Basic Mechanical Engineering, ARS Publications, 2010. 

2. Ramamrutham S.,―Basic Civil Engineering‖, Dhanpat Rai Publishing Co.(P) Ltd.1999. 

3. Seetharaman S.,―BasicCivil Engineering‖,AnuradhaAgencies,2005. 

4. ShanthaKumar SRJ.,―Basic Mechanical Engineering‖, Hi-tech Publications, Mayiladuthurai, 

2000. 

5. Venugopal K. and Prahu Raja V., ―Basic Mechanical Engineering‖, Anuradha Publishers, 

Kumbakonam,2000. 

 

20154L27 ENGINEERING PRACTICES LABORATORY L T P C 

0 0 3 2 

 

OBJECTIVES: 

To provide exposure to the students with hands on experience on various basic engineering practices in 

Civil, Mechanical, Electrical and Electronics Engineering. 
 

 

 

 
Buildings: 

GROUP A (CIVIL & 
MECHANICAL) 

I CIVIL ENGINEERING PRACTICE 13 

(a) Study of plumbing and carpentry components of residential and industrial buildings. Safety 
aspects. 
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Plumbing Works: 

(a) Study of pipeline joints, its location and functions: valves, taps, couplings, unions, reducers, elbows 

in household fittings. 

(b) Study of pipe connections requirements for pumps and turbines. 
(c) Preparation of plumbing line sketches for water supply and sewage works. (d) 

Hands-on-exercise: 

 
Basic pipe connections – Mixed pipe material connection – Pipe connections with different joining 
components. 

 

(e) Demonstration of plumbing requirements of high-rise buildings. 

 

Carpentry using Power Tools only: 
(a) Study of the joints in roofs, doors, windows and furniture. (b) 
Hands-on-exercise: 
Wood work, joints by sawing, planing and cutting. 

 

II MECHANICAL ENGINEERING PRACTICE 18 

Welding: 

(a) Preparation of butt joints, lap joints and T- joints by Shielded metal arc welding. (b) 
Gas welding practice 

Basic Machining: 
(a) Simple Turning and Taper turning 
(b) Drilling Practice 

 

Sheet Metal Work: 

(a) Forming & Bending: 

(b) Model making – Trays and funnels. (c) 
Different type of joints. 

 

Machine assembly practice: 
(a) Study of centrifugal pump 
(b) Study of air conditioner 

 

Demonstration on: 

(a) Smithy operations, upsetting, swaging, setting down and bending. Example – 

Exercise – Production of hexagonal headed bolt. 
(b) Foundry operations like mould preparation for gear and step cone pulley. 
(c) Fitting – Exercises – Preparation of square fitting and V – fitting models. 

 

GROUP B (ELECTRICAL & ELECTRONICS) 
 

III ELECTRICAL ENGINEERING PRACTICE 13 

1. Residential house wiring using switches, fuse, indicator, lamp and energy meter. 

2. Fluorescent lamp wiring. 
3. Stair case wiring 

4. Measurement of electrical quantities – voltage, current, power & power factor in RLC circuit. 
5. Measurement of energy using single phase energy meter. 
6. Measurement of resistance to earth of an electrical equipment. 
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IV ELECTRONICS ENGINEERING PRACTICE 16 

1. Study of Electronic components and equipments – Resistor, colour coding measurement 

of AC signal parameter (peak-peak, rms period, frequency) using CR. 
2. Study of logic gates AND, OR, EX-OR and NOT. 
3. Generation of Clock Signal. 

 
 

4. Soldering practice – Components Devices and Circuits – Using general purpose 

PCB. 

5. Measurement of ripple factor of HWR and FWR. 
 

OUTCOMES: 

On successful completion of this course, the student will be able to 

 
TOTAL: 60 PERIODS 

fabricate carpentry components and pipe connections including plumbing works. 

use welding equipments to join the structures. 

Carry out the basic machining operations 

Make the models using sheet metal works 

Illustrate on centrifugal pump, Air conditioner, operations of smithy, foundary 
and fittings 
Carry out basic home electrical works and appliances 

Measure the electrical quantities 

Elaborate on the components, gates, soldering practices. 

 
CIVIL 

 
LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

 
1. Assorted components for plumbing consisting of metallic pipes, plastic pipes, 

flexible pipes, couplings, unions, elbows, plugs and 
other fittings. 

 

15 Sets. 
 

2. Carpentry vice (fitted to work bench) 
3. Standard woodworking tools 
4. Models of industrial trusses, door joints, furniture joints 

15 Nos. 
15 Sets. 
5 each 

 

5. Power Tools: (a) Rotary Hammer 
(b) Demolition Hammer 

2 Nos 
2 Nos 

 

(c) 

Circular Saw 
Planer 
Hand Drilling Machine 
Jigsaw 

2 Nos 
2 Nos 
2 Nos 
2 Nos 

(d) 
(e) 
(f) 

MECHANICAL 

 

1. Arc welding transformer with cables and holders 5 Nos. 
2. Welding booth with exhaust facility 5 Nos. 
3. Welding accessories like welding shield, chipping hammer, 

wire brush, etc. 5 Sets. 
4. Oxygen and acetylene gas cylinders, blow pipe and other 

welding outfit. 2 Nos. 
5. Centre lathe 2 Nos. 
6. Hearth furnace, anvil and smithy tools 2 Sets. 

7. Moulding table, foundry tools 2 Sets. 
8. Power Tool: Angle Grinder 2 Nos 
9. Study-purpose items: centrifugal pump, air-conditioner One each. 
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ELECTRICAL 

1. Assorted electrical components for house wiring 15 Sets 
2. Electrical measuring instruments 10 Sets 
3. Study 

purpose items: Iron box, fan and regulator, emergency lamp 1 each 

4. Megger (250V/500V)  1 No. 
5. Power Tools: (a) Range Finder 2 Nos 

(b) Digital Live-wire detector 2 Nos 
 

ELECTRONICS 

 

1. Soldering guns 10 Nos. 

2. Assorted electronic components for making circuits 50 Nos. 

3. Small PCBs 10 Nos. 
4. Multimeters 10 Nos. 
5. Study purpose items: Telephone, FM radio, low-voltage power supply 

 

20153L28C ELECTRIC CIRCUITS LABORATORY L T   P C 

0 0 3 2 

OBJECTIVES: 

To simulate various electric circuits using Pspice/ Matlab/e-Sim / Scilab 

To gain practical experience on electric circuits and verification of theorems. 

 
LIST OF EXPERIMENTS 
1. Simulation and experimental verification of electrical circuit problems using Kirchhoff‘s 

voltage and current laws. 
2. Simulation and experimental verification of electrical circuit problems using Thevenin‘s 

theorem. 
3. Simulation and experimental verification of electrical circuit problems using Norton‘s 

theorem. 
4. Simulation and experimental verification of electrical circuit problems using Superposition 

theorem. 
5. Simulation and experimental verification of Maximum Power transfer Theorem. 

6. Study of Analog and digital oscilloscopes and measurement of sinusoidal voltage, 
frequency and power factor. 

7. Simulation and Experimental validation of R-C electric circuit transients. 
8. Simulation and Experimental validation of frequency response of RLC electric circuit. 

9. Design and Simulation of series resonance circuit. 

10. Design and Simulation of parallel resonant circuits. 

11. Simulation of three phase balanced and unbalanced star, delta networks circuits. 

 

 
OUTCOMES: TOTAL: 60 PERIODS 

 

Understand and apply circuit theorems and concepts in engineering applications. 

Simulate electric circuits. 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 
 

1 Regulated Power Supply: 0 – 15 V D.C - 10 Nos / Distributed Power Source. 

2 Function Generator (1 MHz) - 10 Nos. 

3 Single Phase Energy Meter - 1 No. 

4 Oscilloscope (20 MHz) - 10 Nos. 1072
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5 Digital Storage Oscilloscope (20 MHz) – 1 No. 

6 10 Nos. of PC with Circuit Simulation Software (min 10 Users) ( e-Sim / 
Scilab/ Pspice / MATLAB /other Equivalent software Package) and Printer (1 No.) 

7 AC/DC - Voltmeters (10 Nos.), Ammeters (10 Nos.) and Multi-meters (10 Nos.) 

8 Single Phase Wattmeter – 3 Nos. 

9 Decade Resistance Box, Decade Inductance Box, Decade Capacitance Box - 6 Nos 
each. 

10 Circuit Connection Boards - 10 Nos.Necessary Quantities of Resistors,Inductors, 

Capacitors of various capacities (Quarter Watt to 10Watt 
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20149S31C TRANSFORMS AND PARTIAL DIFFERENTIAL EQUATIONS L T P   C 

3 1   0 4 
OBJECTIVES : 

 

To introduce the basic concepts of PDE for solving standard partial differential equations. 

To introduce Fourier series analysis which is central to many applications in engineering apart from its 

use in solving boundary value problems. 

To acquaint the student with Fourier series techniques in solving heat flow problems used in various 

situations. 

To acquaint the student with Fourier transform techniques used in wide variety of situations. 

To introduce the effective mathematical tools for the solutions of partial differential equations that 

model several physical processes and to develop Z transform techniques for discrete time systems. 

UNIT I PARTIAL   DIFFERENTIAL   EQUATIONS 12 

Formation of partial differential equations – Singular integrals - Solutions of standard types of first order 

partial differential equations - Lagrange‘s linear equation - Linear partial differential equations of second and 

higher order with constant coefficients of both homogeneous and non-homogeneous types. 

UNIT II FOURIER SERIES 12 

Dirichlet‘s conditions – General Fourier series – Odd and even functions – Half range sine series – Half 

range cosine series – Complex form of Fourier series – Parseval‘s identity – Harmonic analysis. 

UNIT III APPLICATIONS OF PARTIAL   DIFFERENTIAL   EQUATIONS 12 

Classification of PDE – Method of separation of variables - Fourier Series   Solutions   of   one 
dimensional wave equation – One dimensional equation of heat conduction – Steady state solution of two 
dimensional equation of heat conduction. 

cosine transforms – Properties – Transforms of simple functions – Convolution theorem – Parseval‘s identity. 

UNIT V Z - TRANSFORMS   AND DIFFERENCE EQUATIONS 12 
Z-transforms - Elementary properties – Inverse Z-transform (using partial fraction and residues) – Initial 
and final value theorems - Convolution theorem - Formation of difference equations – Solution of difference 
equations using Z - transform. 

TOTAL : 60 PERIODS 

 

OUTCOMES : 
Upon successful completion of the course, students should be able to: 

Understand how to solve the given standard partial differential equations. 

Solve differential equations using Fourier series analysis which plays a vital role in engineering 

applications. 

Appreciate the physical significance of Fourier series techniques in solving one and two 

dimensional heat flow problems and one dimensional wave equations. 

Understand the mathematical principles on transforms and partial differential equations would provide 

them the ability to formulate and solve some of the physical problems of engineering. 

Use the effective mathematical tools for the solutions of partial differential equations by using 

Z transform techniques for discrete time systems. 
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TEXT BOOKS : 
 

1. Grewal B.S., ―Higher Engineering Mathematics", 43
rd 

Edition, Khanna Publishers, New Delhi, 
2014. 

2. Narayanan S., Manicavachagom Pillay.T.K and Ramanaiah.G "Advanced Mathematics for 
Engineering Students", Vol. II & III, S.Viswanathan Publishers Pvt. Ltd, Chennai, 1998. 

 

REFERENCES : 

 
1. Andrews, L.C and Shivamoggi, B, "Integral Transforms for Engineers" SPIE Press, 1999. 

2. Bali. N.P and Manish Goyal, "A Textbook of Engineering Mathematics", 9
th 

Edition, Laxmi 
Publications Pvt. Ltd, 2014. 

th
 

3. Erwin Kreyszig, "Advanced Engineering Mathematics ", 10 
rd 

Edition, John Wiley, India, 2016. 
4. James, G., "Advanced Modern Engineering Mathematics", 3 Edition, Pearson Education, 2007. 
5. Ramana. B.V., "Higher Engineering Mathematics", McGraw Hill Education Pvt. Ltd, New Delhi, 

2016. 
6. Wylie, R.C. and Barrett, L.C., ―Advanced Engineering Mathematics ―Tata McGraw Hill Education 

Pvt. Ltd, 6th Edition, New Delhi, 2012. 

 

 

 

20153C32 

OBJECTIVES: 

To study various number systems and simplify the logical expressions using Boolean 

functions 

To study combinational circuits 

To design various synchronous and asynchronous circuits. 

To introduce asynchronous sequential circuits and PLDs 

To introduce digital simulation for development of application oriented logic circuits. 
 

UNIT I NUMBER SYSTEMS AND DIGITAL LOGIC FAMILIES 6+6 
Review of number systems, binary codes, error detection and correction codes (Parity and 
Hamming code) - Digital Logic Families -comparison of RTL, DTL, TTL, ECL and MOS 
families -operation, characteristics of digital logic family. 

 

UNIT II COMBINATIONAL CIRCUITS 6+6 

Combinational logic - representation of logic functions-SOP and POS forms, K-map 

representations - minimization using K maps - simplification and implementation of 
combinational logic – multiplexers and de multiplexers - code converters, adders, 
subtractors, Encoders and Decoders. 

 
UNIT III SYNCHRONOUS SEQUENTIAL CIRCUITS 6+6 
Sequential logic- SR, JK, D and T flip flops - level triggering and edge triggering - counters - 
asynchronous and synchronous type - Modulo counters - Shift registers - design of 
synchronous sequential circuits – Moore and Melay models- Counters, state diagram; state 
reduction; state assignment. 
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UNIT IV ASYNCHRONOUS SEQUENTIAL CIRCUITS AND PROGRAMMABILITY LOGIC 

DEVICES  6+6 

 
Asynchronous sequential logic circuits-Transition tability, flow tability-race conditions, hazards 
&errors in digital circuits; analysis of asynchronous sequential logic circuits- introduction to 
Programmability Logic Devices: PROM – PLA –PAL, CPLD-FPGA. 

 
UNIT V VHDL 6+6 
RTL Design – combinational logic – Sequential circuit – Operators – Introduction to Packages – 
Subprograms – Test bench. (Simulation /Tutorial Examples: adders, counters, flip flops, Multiplexers & 
De multiplexers). 

 

OUTCOMES: TOTAL : 60PERIODS 

 

Ability to design combinational and sequential Circuits. 

Ability to simulate using software package. 

Ability to study various number systems and simplify the logical expressions using 
Boolean functions 

Ability to design various synchronous and asynchronous circuits. 

Ability to introduce asynchronous sequential circuits and PLDs 

Ability to introduce digital simulation for development of application oriented logic circuits. 
TEXT BOOKS: 

1. James W. Bignel, Digital Electronics, Cengage learning, 5th Edition, 2007. 
2. M. Morris Mano, ‗Digital Design with an introduction to the VHDL‘, Pearson 

Education, 2013. 
3. Comer ―Digital Logic & State Machine Design, Oxford, 2012. 

REFERENCES 
1. Mandal, ―Digital Electronics Principles & Application, McGraw Hill Edu, 2013. 
2. William Keitz, Digital Electronics-A Practical Approach with VHDL, Pearson, 2013. 

3. Thomas L.Floyd, ‗Digital Fundamentals‘, 11th edition, Pearson Education, 2015. 
4. Charles H.Roth, Jr, Lizy Lizy Kurian John, ‗Digital System Design using VHDL, Cengage, 

2013. 

5. D.P.Kothari,J.S.Dhillon, ‗Digital circuits and Design‘,Pearson Education, 2016. 
 

 

 
 

20153C33 ELECTROMAGNETIC THEORY L T P C 
  2 2 0 3 

OBJECTIVES: 

To introduce the basic mathematical concepts related to electromagnetic vector fields 

To impart knowledge on the concepts of 

Electrostatic fields, electrical potential, energy density and their applications. 
Magneto static fields, magnetic flux density, vector potential and its applicati Different 

methods of emf generation and Maxwell‘s equations 
Electromagnetic waves and characterizing parameters 

 
UNIT I ELECTROSTATICS – I 6+6 
Sources and effects of electromagnetic fields – Coordinate Systems – Vector fields –Gradient, Divergence, 
Curl – theorems and applications - Coulomb‘s Law – Electric field intensity – Field due to discrete and 
continuous charges – Gauss‘s law and applications. 
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UNIT II ELECTROSTATICS – II 6+6 
Electric potential – Electric field and equipotential plots, Uniform and Non-Uniform field, Utilization 
factor – Electric field in free space, conductors, dielectrics - Dielectric polarization – Dielectric strength - 
Electric field in multiple dielectrics – Boundary conditions, Poisson‘s and Laplace‘s equations, Capacitance, 
Energy density, Applications. 

 

UNIT III MAGNETOSTATICS 6+6 
Lorentz force, magnetic field intensity (H) – Biot–Savart‘s Law - Ampere‘s Circuit Law – H due to straight 
conductors, circular loop, infinite sheet of current, Magnetic flux density (B) – B in free space, conductor, 
magnetic materials – Magnetization,   Magnetic field in   multiple   media   – Boundary conditions, scalar 
and vector potential, Poisson‘s Equation, Magnetic force, Torque, Inductance, Energy density, Applications. 

 
UNIT IV ELECTRODYNAMIC FIELDS 6+6 

Magnetic Circuits - Faraday‘s law – Transformer and motional EMF – Displacement current - Maxwell‘s 
equations (differential and integral form) – Relation between field theory and circuit theory – Applications. 

 

UNIT V ELECTROMAGNETIC WAVES 6+6 
Electromagnetic wave generation and equations – Wave parameters; velocity, intrinsic impedance, 
propagation constant – Waves in free space, lossy and lossless dielectrics, conductors- skin depth - 
Poynting vector – Plane wave reflection and refraction. 

TOTAL : 60 PERIODS 

 
 

OUTCOMES: 

Ability to understand the basic mathematical concepts related to electromagnetic vector fields. 

Ability to understand the basic concepts about electrostatic fields, electrical potential, energy 

density and their applications. 

Ability to acquire the knowledge in magneto static fields, magnetic flux density, vector potential 

and its applications. 

Ability to understand the different methods of emf generation and Maxwell‘s equations 

Ability to understand the basic concepts electromagnetic waves and characterizing parameters 

Ability to understand and compute Electromagnetic fields and apply them for design and analysis of 

electrical equipment and systems 

TEXT BOOKS: 

1. Mathew N. O. Sadiku, ‗Principles of Electromagnetics‘, 6th Edition, Oxford University 

Press Inc. Asian edition, 2015. 

2. William H. Hayt and John A. Buck, ‗Engineering Electromagnetics‘, McGraw Hill Special 

Indian edition, 2014. 

3. Kraus and Fleish, ‗Electromagnetics with Applications‘, McGraw Hill International 

Editions, Fifth Edition, 2010 

 
REFERENCES 

1. V.V.Sarwate, ‗Electromagnetic fields and waves‘, First Edition, Newage Publishers, 
1993. 

2. J.P.Tewari, ‗Engineering Electromagnetics - Theory, Problems and Applications‘, Second 
Edition, Khanna Publishers. 

3. Joseph. A.Edminister, ‗Schaum‘s Outline of Electromagnetics, Third Edition (Schaum‘s 

Outline Series), McGraw Hill, 2010. 

4. S.P.Ghosh, Lipika Datta, ‗Electromagnetic Field Theory‘, First Edition, McGraw Hill 

Education(India) Private Limited, 2012. 

5.  K A Gangadhar, ‗Electromagnetic Field Theory‘, Khanna Publishers; Eighth Reprint : 

2015 

. 
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20153C34 ELECTRICAL MACHINES – I L T P C 

  2 2 0 3 

 
 

OBJECTIVES: 
To impart knowledge on the following Topics 

Magnetic-circuit analysis and introduce magnetic materials 

Constructional details, the principle of   operation,   prediction   of   performance,   the 

methods of testing the transformers and three phase transformer connections. 

Working principles of electrical machines using the concepts of electromechanical energy 
conversion principles and derive expressions for generated voltage and torque developed in all 
Electrical Machines. 

Working principles of DC machines as Generator types, determination of their no- 

load/load characteristics, starting and methods of speed control of motors. 

Various losses taking place in D.C. Motor and to study the different testing methods to arrive at 
their performance. 

 
UNIT I MAGNETIC CIRCUITS AND MAGNETIC MATERIALS 6+6 
Magnetic circuits –Laws governing magnetic circuits - Flux linkage, Inductance and energy – 
Statically   and   Dynamically   induced   EMF - Torque – Properties of magnetic materials, 
Hysteresis   and Eddy Current losses - AC excitation, introduction to permanent magnets- 
Transformer as a magnetically coupled circuit. 

  

UNIT II TRANSFORMERS 6+6 
Construction – principle of operation – equivalent circuit parameters – phasor diagrams, losses – 
testing – efficiency and voltage regulation-all day efficiency-Sumpner‘s test, per unit representation – 
inrush current - three phase transformers-connections – Scott Connection 
– Phasing of transformer– parallel operation of three phase transformers-auto transformer – 

tap changing transformers- tertiary winding. 

 
UNIT III ELECTROMECHANICAL ENERGY CONVERSION AND CONCEPTS IN 

ROTATING MACHINES 6+6 

Energy in magnetic system – Field energy and co energy-force and torque equations – singly and 

multiply excited magnetic field systems-mmf of distributed windings – Winding Inductances-, 

magnetic fields in rotating machines – rotating mmf waves – magnetic saturation and leakage 

fluxes. 

 
UNIT IV DC GENERATORS 6+6 
Construction and components of DC Machine – Principle of operation - Lap and wave windings-
EMF equations– circuit model – armature reaction –methods of   excitation- commutation - 
interpoles compensating winding –characteristics of DC generators. 

 

UNIT V DC MOTORS 6+6 
Principle and operations - types of DC Motors – Speed Torque Characteristics of DC Motors- starting 
and speed control of DC motors –Plugging, dynamic and regenerative braking- testing and 
efficiency – Retardation test- Swinburne‘s test and Hopkinson‘s test - Permanent Magnet DC 
(PMDC)motors-applications of DC 

Motor 
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OUTCOMES: TOTAL : 60 PERIODS 
 

Ability to analyze the magnetic-circuits. 
 
 

Ability to acquire the knowledge in constructional details of transformers. 

Ability to understand the concepts of electromechanical energy conversion. 

Ability to acquire the knowledge in working principles of DC Generator. 

Ability to acquire the knowledge in working principles of DC Motor 

Ability to acquire the knowledge in various losses taking place in D.C. Machines 

TEXT BOOKS: 
1. Stephen J. Chapman, ‗Electric Machinery Fundamentals‘4 

Education Pvt. Ltd, 2010. 

 
edition, McGraw Hill 

2. P.C. Sen‗Principles of Electric Machines and Power Electronics‘ John Wiley & Sons; 

3rd Edition 2013. 
3. Nagrath, I.J. and Kothari.D.P., Electric Machines‘, McGraw-Hill Education, 2004 

 

REFERENCES 

1. Theodore Wildi, ―Electrical Machines, Drives, and Power Systems‖, Pearson 
Education., (5th Edition), 2002. 

2. B.R. Gupta ,‘Fundamental of Electric Machines‘ New age International Publishers,3
rd 

Edition ,Reprint 2015. 

3. S.K. Bhattacharya, ‗Electrical Machines‘ McGraw - Hill Education, New Delhi, 3
rd 

Edition,2009. 

4. Vincent Del Toro, ‗Basic Electric Machines‘ Pearson India Education, 2016. 

5. Surinder Pal Bali, ‗Electrical Technology Machines & Measurements, Vol.II, Pearson, 

2013. 
6. Fitzgerald. A.E., Charles Kingsely Jr, Stephen D.Umans, ‗Electric Machinery‘, Sixth edition, 

McGraw Hill Books Company, 2003. 

 

 
20153C35 ELECTRON DEVICES AND CIRCUITS L  T P C 

3 0 0 3 
OBJECTIVES: 

 
The student should be made to: 

Understand the structure of basic electronic devices. 

Be exposed to active and passive circuit elements. 

Familiarize the operation and applications of transistor like BJT and FET. 

Explore the characteristics of amplifier gain and frequency response. 

Learn the required functionality of positive and negative feedback systems. 

UNIT I PN JUNCTION DEVICES 9 
PN junction diode –structure, operation and V-I characteristics, diffusion and transition capacitance - 
Rectifiers – Half Wave and Full Wave Rectifier,– Display devices- LED, Laser diodes, Zener 
diodecharacteristics- Zener Reverse characteristics – Zener as regulator 

UNIT II TRANSISTORS AND THYRISTORS 9 
BJT, JFET, MOSFET- structure, operation, characteristics and Biasing UJT, Thyristors and IGBT - Structure 
and characteristics. 
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UNIT III AMPLIFIERS 9 
BJT small signal model – Analysis of CE, CB, CC amplifiers- Gain and frequency response –MOSFET small 
signal model– Analysis of CS and Source follower – Gain and frequency response- High frequency 
analysis. 

UNIT IV MULTISTAGE AMPLIFIERS AND DIFFERENTIAL AMPLIFIER 9 

BIMOS cascade amplifier, Differential amplifier – Common mode and Difference mode analysis – FET input 
stages – Single tuned amplifiers – Gain and frequency response – Neutralization methods, power amplifiers 
–Types (Qualitative analysis). 

UNIT V FEEDBACK AMPLIFIERS AND OSCILLATORS 9 

Advantages of negative feedback – voltage / current, series , Shunt feedback –positive feedback – Condition 

for oscillations, phase shift – Wien bridge, Hartley, Colpitts and Crystal oscillators. 

 
 

OUTCOMES: TOTAL : 45 PERIODS 

Upon Completion of the course, the students will be ability to: 

Explain the structure and working operation of basic electronic devices. 

Able to identify and differentiate both active and passive elements 

Analyze the characteristics of different electronic devices such as diodes and 

transistors 

Choose and adapt the required components to construct an amplifier circuit. 

Employ the acquired knowledge in design and analysis of oscillators 
 

TEXT BOOKS: 

1. . David A. Bell ,‖Electronic devices and circuits‖, Oxford University higher education, 5
th

 
edition 2008. 

2. Sedra and smith, ―Microelectronic circuits‖,7
th

 

REFERENCES: 

 

Ed., Oxford University Press 

 

nd 
1. Balbir Kumar, Shail.B.Jain, ―Electronic devices and circuits‖ PHI learning private limited, 2 

2014. 

2. Thomas L.Floyd, ―Electronic devices‖ Conventional current version, Pearson prentice hall, 10
th

 

Edition, 2020. 

edition 

3. Donald A Neamen, ―Electronic Circuit Analysis and Design‖ Tata McGraw Hill, 3rd Edition, 2003. 
4. Robert L.Boylestad, ―Electronic devices and circuit theory‖, 2002. 
5. Robert B. Northrop, ―Analysis and Application of Analog Electronic Circuits to Biomedical 

Instrumentation‖, CRC Press, 2004. 
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20153C36 

 
OBJECTIVE: 

Providing an overview of Power Plants and detailing the role of Mechanical Engineers in their 
operation and maintenance. 

UNIT I COAL BASED THERMAL POWER PLANTS 9 
Rankine cycle - improvisations, Layout of modern coal power plant, Super Critical   Boilers, FBC 
Boilers, Turbines, Condensers, Steam & Heat rate, Subsystems of thermal power plants – Fuel and ash 
handling, Draught system, Feed water treatment. Binary Cycles and Cogeneration systems. 

UNIT II DIESEL, GAS TURBINE AND COMBINED CYCLE POWER PLANTS 9 
Otto, Diesel, Dual & Brayton Cycle - Analysis & Optimisation. Components of Diesel and Gas Turbine 
power plants. Combined Cycle Power Plants. Integrated Gasifier based Combined Cycle systems. 

UNIT III NUCLEAR POWER PLANTS 9 
Basics of Nuclear Engineering, Layout and subsystems of Nuclear Power Plants, Working of Nuclear 
Reactors : Boiling Water Reactor (BWR), Pressurized Water Reactor (PW R), CANada Deuterium- 
Uranium reactor (CANDU), Breeder, Gas Cooled and Liquid Metal Cooled Reactors. Safety measures for 
Nuclear Power plants. 

UNIT IV POWER FROM RENEWABLE ENERGY 9 

Hydro Electric Power Plants – Classification, Typical Layout and associated components including Turbines. 
Principle, Construction and working of Wind, Tidal, Solar Photo Voltaic (SPV), Solar Thermal, Geo 
Thermal, Biogas and Fuel Cell power systems. 

 
UNIT V        ENERGY, ECONOMIC AND ENVIRONMENTAL ISSUES OF POWER PLANTS 
9 
Power tariff types, Load distribution parameters, load curve, Comparison of site selection criteria, relative 
merits & demerits, Capital &   Operating   Cost   of   different   power   plants.   Pollution control 
technologies including Waste Disposal Options for Coal and Nuclear Power Plants. 

 

 
OUTCOMES: TOTAL : 45 PERIODS 

 

Upon the completion of this course the students will be able to 

CO1 Explain the layout, construction and working of the components inside a thermal power plant. 
CO2 Explain the layout, construction and working of the components inside a Diesel, Gas and 

Combined cycle power plants. 
CO3 Explain the layout, construction and working of the components inside nuclear power plants. 
CO4 Explain the layout, construction and working of the components inside Renewable energy 

power plants. 

CO5 Explain the applications of power plants while extend their knowledge to power plant 

economics and environmental hazards and estimate the costs of electrical energy production. 

TEXT BOOK: 
1. Nag. P.K., "Power Plant Engineering", Third Edition, Tata McGraw – Hill Publishing Company 

Ltd., 2008. 

 

 
REFERENCES: 
1. El-Wakil. M.M., "Power Plant Technology", Tata McGraw – Hill Publishing Company Ltd., 

2010. 
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2. Godfrey Boyle, "Renewable energy", Open University, Oxford University Press in association with the 

Open University, 2004. 
3. Thomas C. Elliott, Kao Chen and Robert C. Swanekamp, "Power Plant Engineering", Second 

Edition, Standard Handbook of McGraw – Hill, 1998. 
 

20153L37 ELECTRONICS LABORATORY L T P C 

  0 0 3 2 

OBJECTIVES: 

To enability the students to understand the behavior of semiconductor device based on 

experimentation. 

LIST OF EXPERIMENTS 

1. Characteristics of Semiconductor diode and Zener diode 

2. Characteristics of a NPN Transistor under common emitter , common collector and 
common base configurations 

3. Characteristics of JFET and draw the equivalent circuit 

4. Characteristics of UJT and generation of saw tooth waveforms 

5. Design and Frequency response characteristics of a Common Emitter amplifier 

6. Characteristics of photo diode & photo transistor, Study of light activated relay circuit 

7. Design and testing of RC phase shift and LC oscillators 

8. Single Phase half-wave and full wave rectifiers with inductive and capacitive filters 

9. Differential amplifiers using FET 

10. Study of CRO for frequency and phase measurements 

11. Realization of passive filters 

 
OUTCOMES: 

Ability to understand and analyse electronic circuits. 

 
TOTAL: 60 PERIODS 

 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

 
1. Semiconductor devices like Diode, Zener Diode, NPN Transistors, JFET, UJT, Photo diode, 

Photo Transistor 

2. Resistors, Capacitors and inductors 

3. Necessary digital IC 8 

4. Function Generators 10 

5. Regulated 3 output Power Supply 5, ± 15V 10 

6. CRO 10 

7. Storage Oscilloscope 1 

8. Bread boards 

9. Atleast one demo module each for the listed equipments. 

10. Component data sheets to be provided 
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20153L38 ELECTRICAL MACHINES LABORATORY-I L T P C 
  0 0 3 2 

OBJECTIVES: 

To expose the students to the operation of D.C. machines and transformers and give 
them experimental skill. 

 

LIST OF EXPERIMENTS 

1. Open circuit and load characteristics of DC shunt generator- critical resistance and critical speed. 

2. Load characteristics of DC compound generator with differential and cumulative 
 connections.  

3. Load test on DC shunt motor.  

4. Load test on DC compound motor.  

5. Load test on DC series motor.  

6. Swinburne‘s test and speed control of DC shunt motor.  

7. Hopkinson‘s test on DC motor – generator set.  

8. Load test on single-phase transformer and three phase transformers.  

9. Open circuit and short circuit tests on single phase transformer.  

10. Sumpner‘s test on single phase transformers.  

11. Separation of no-load losses in single phase transformer.  

12 Study of starters and 3-phase transformers connections.  

 
OUTCOMES: TOTAL: 60 PERIODS 

 

Ability to understand and analyze DC Generator 

Ability to understand and analyze DC Motor 

Ability to understand and analyse Transformers. 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 
1. DC Shunt Motor with Loading Arrangement – 3 nos 

2. DC Shunt Motor Coupled with Three phase Alternator – 1 No. 

3. Single Phase Transformer – 4 nos 

4. DC Series Motor with Loading Arrangement – 1 No. 

5. DC compound Motor with Loading Arrangement – 1 No. 

6. Three Phase Induction Motor with Loading Arrangement – 2 nos 

7. Single Phase Induction Motor with Loading Arrangement – 1 No. 

8. DC Shunt Motor Coupled With DC Compound Generator – 2 nos 

9. DC Shunt Motor Coupled With DC Shunt Motor – 1 No. 

10. Tachometer -Digital/Analog – 8 nos 

11. Single Phase Auto Transformer – 2 nos 

12. Three Phase Auto Transformer – 1 No. 

13. Single Phase Resistive Loading Bank – 2 nos 

14. Three Phase Resistive Loading Bank. – 2 nos 
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20149S41C NUMERICAL METHODS L T P C 

  4 0 0 4 

OBJECTIVES : 
 

To introduce the basic concepts of solving algebraic and transcendental equations. 

To introduce the numerical techniques of interpolation in various intervals in real life 

situations. 

   To acquaint the student with understanding of numerical techniques of differentiation and 
integration which plays an important role in engineering and technology disciplines. 

   To acquaint the knowledge of various techniques and methods of solving ordinary differential 
equations. 

   To understand the knowledge of various techniques and methods of solving various types of partial 
differential equations. 

 

UNIT I SOLUTION OF EQUATIONS AND EIGENVALUE PROBLEMS 12 
Solution of algebraic and transcendental equations - Fixed point iteration method – Newton Raphson method - 
Solution of linear system of equations - Gauss elimination method – Pivoting - Gauss Jordan method – Iterative 
methods of Gauss Jacobi and Gauss Seidel - Eigenvalues of a matrix by Power method and Jacobi‘s method 
for symmetric matrices. 

UNIT II INTERPOLATION AND APPROXIMATION 12 
Interpolation with unequal intervals - Lagrange's interpolation – Newton‘s   divided   difference 
interpolation – Cubic Splines - Difference operators and relations - Interpolation with equal intervals - 
Newton‘s forward and backward difference formulae. 

Trapezoidal, Simpson‘s 1/3 rule – Romberg‘s Method - Two point   and   three   point   Gaussian 
quadrature formulae – Evaluation of double integrals by Trapezoidal and Simpson‘s 1/3 rules. 

UNIT IV INITIAL VALUE PROBLEMS FOR ORDINARY DIFFERENTIAL EQUATIONS 12 

Single step methods - Taylor‘s series method - Euler‘s method - Modified Euler‘s method - Fourth order 
Runge - Kutta method for solving first order equations - Multi step methods - Milne‘s and Adams 

- Bash forth predictor corrector methods for solving first order equations. 

UNIT V BOUNDARY VALUE PROBLEMS IN ORDINARY AND PARTIAL DIFFERENTIAL 
EQUATIONS 12 

Finite difference methods for solving second order two - point linear boundary value problems - Finite 
difference techniques for the solution of two dimensional Laplace‘s and Poisson‘s equations on 
rectangular domain – One dimensional heat flow equation by explicit and implicit (Crank Nicholson) 
methods – One dimensional wave equation by explicit method. 

TOTAL : 60 PERIODS 

OUTCOMES : 

Upon successful completion of the course, students should be able to: 

Understand the basic concepts and techniques of solving algebraic and transcendental equations. 

Appreciate the numerical techniques of interpolation and error approximations in various intervals 

in real life  situations. 

Apply the numerical techniques of differentiation and integration for engineering problems. 
Understand the knowledge of various techniques and methods for solving first and second order 
ordinary differential equations. 

   Solve the partial and ordinary differential equations with initial and boundary conditions by using 
certain techniques with engineering applications. 
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TEXTBOOKS : 

1. Burden, R.L and Faires, J.D, "Numerical Analysis", 9
th
 Edition, Cengage Learning, 2016. 

2. Grewal, B.S., and Grewal, J.S., "Numerical Methods in Engineering and Science", Khanna 
Publishers, 10

th
 Edition, New Delhi, 2015. 

REFERENCES : 
1. Brian Bradie, "A Friendly Introduction to Numerical Analysis", Pearson Education, Asia, New 

Delhi, 2007. 
2. Gerald. C. F. and Wheatley. P. O., "Applied Numerical Analysis", Pearson Education, Asia, 6

th
 

Edition, New Delhi, 2006. 
3. Mathews, J.H. "Numerical Methods for Mathematics, Science and Engineering", 2

nd
 Edition, Prentice 

Hall, 1992. 
4. Sankara Rao. K., "Numerical Methods for Scientists and Engineers", Prentice Hall of India Pvt. 

Ltd, 3
rd

 Edition, New Delhi, 2007. 
5. Sastry, S.S, "Introductory Methods of Numerical Analysis", PHI Learning Pvt. Ltd, 5

th
 Edition, 

2015. 
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20153C42 ELECTRICAL MACHINES – II L T P C 

2 2 0 3 

 
OBJECTIVES: 
To impart knowledge on the following Topics 

   Construction and performance of salient and non – salient type synchronous 
generators. 

   Principle of operation and performance of synchronous motor. 

   Construction, principle of operation and performance of induction machines. 

   Starting and speed control of three-phase induction motors. 

   Construction, principle of operation and performance of single phase induction motors 
and special machines. 

 

UNIT I SYNCHRONOUS GENERATOR 6+6 

Constructional details – Types of rotors –winding factors- emf equation – Synchronous 

reactance – Armature reaction – Phasor diagrams of non salient pole synchronous generator 

connected to infinite bus--Synchronizing and parallel operation – Synchronizing torque -Change of 

excitation and mechanical input- Voltage regulation – EMF, MMF, ZPF and A.S.A methods  – 

steady state power- angle characteristics– Two reaction theory –slip test -short circuit transients - 

Capability Curves 

 

UNIT II SYNCHRONOUS MOTOR 6+6 
Principle of operation – Torque equation – Operation on infinite bus bars - V and Inverted V curves 
– Power input and power developed equations – Starting methods – Current loci for constant power 
input, constant excitation and constant power developed-Hunting – natural frequency of oscillations 
– damper windings- synchronous condenser. 

 

UNIT III THREE PHASE INDUCTION MOTOR 6+6 

Constructional details – Types of rotors –- Principle of operation – Slip –cogging   and 

crawling- Equivalent circuit – Torque-Slip characteristics - Condition for maximum torque – Losses 

and efficiency – Load test - No load and blocked rotor tests - Circle diagram – Separation of 

losses – Double cage induction motors –Induction generators – Synchronous induction motor. 

UNIT IV STARTING AND SPEED CONTROL OF THREE PHASE INDUCTION 

MOTOR 

6+6 

Need for starting – Types of starters – DOL, Rotor resistance, Autotransformer and Star- delta 
starters – Speed control – Voltage control, Frequency control and pole changing – Cascaded 
connection-V/f control – Slip power recovery scheme-Braking of three phase induction motor: 
Plugging, dynamic braking and regenerative braking. 

 
UNIT V SINGLE PHASE INDUCTION MOTORS AND SPECIAL MACHINES 6+6 

Constructional details of single phase induction motor – Double field revolving theory and 

operation – Equivalent circuit – No load and blocked rotor test – Performance analysis – Starting 

methods of single-phase induction motors – Capacitor-start capacitor run Induction motor- 

Shaded pole induction motor - Linear induction motor – Repulsion motor - 
Hysteresis   motor -   AC   series   motor-   Servo motors- Stepper motors - introduction to 
magnetic levitation systems. 

 

TOTAL : 60 PERIODS 
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OUTCOMES: 

   Ability to understand the construction and working principle of Synchronous 
Generator 

Ability to understand MMF curves and armature windings. 

Ability to acquire knowledge on Synchronous motor. 

Ability to understand the construction and working principle of Three phase Induction 
Motor 

Ability to understand the construction and working principle of Special Machines 

Ability to predetermine the performance characteristics of Synchronous Machines. 
TEXT BOOKS: 

1. A.E. Fitzgerald, Charles Kingsley, Stephen. D. Umans, ‗Electric Machinery‘, Mc Graw 

Hill publishing Company Ltd, 2003. 

2. Vincent Del Toro, ‗Basic Electric Machines‘ Pearson India Education, 2016. 

3. Stephen J. Chapman, ‗Electric Machinery Fundamentals‘4
th
 edition, McGraw Hill 

Education Pvt. Ltd, 2010. 

REFERENCES 

1. D.P. Kothari and I.J. Nagrath, ‗Electric Machines‘, McGraw Hill Publishing 
Company Ltd, 2002. 

2. P.S. Bhimbhra, ‗Electrical Machinery‘, Khanna Publishers, 2003. 

3. M.N. Bandyopadhyay, Electrical Machines Theory and Practice, PHI Learning PVT LTD., 
New Delhi, 2009. 

4. B.R.Gupta, ‘Fundamental of Electric Machines‘ New age International Publishers,3
rd

 

Edition ,Reprint 2015. 

5. Murugesh Kumar, ‗Electric Machines‘, Vikas Publishing House Pvt. Ltd, 2002. 

6. Alexander S. Langsdorf, ‗Theory of Alternating-Current Machinery‘, McGraw Hill 

Publications, 2001. 
 

 

 

 

 
 

20153C43 TRANSMISSION AND DISTRIBUTION L T P C 
  3 0 0 3 

OBJECTIVES: 

   To study the structure of electric power system and to develop expressions for the 
computation of transmission line parameters. 

   To obtain the equivalent circuits for the transmission lines based on distance and to determine 
voltage regulation and efficiency. 

   To understand the mechanical design of transmission lines and to analyze the voltage 
distribution in insulator strings to improve the efficiency. 
To study the types, construction of cabilitys and methods to improve the efficiency. 
To study about distribution systems, types of substations, methods of grounding, EHVAC, 

HVDC and FACTS. 

UNIT I TRANSMISSION LINE PARAMETERS 9 

Structure of Power System - Parameters of single and three phase transmission lines with single 

and double circuits -Resistance, inductance and capacitance of solid, stranded and bundled 

conductors, Symmetrical and unsymmetrical spacing and transposition - application of self and 

mutual GMD; skin and proximity effects -Typical configurations, conductor types and electrical 

parameters of EHV lines. 
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UNIT II MODELLING AND PERFORMANCE OF TRANSMISSION LINES 9 
Performance of Transmission lines - short line, medium line and long line - equivalent circuits, 
phasor diagram, attenuation constant,   phase   constant,   surge   impedance   - transmission 
efficiency and voltage regulation, real and reactive power flow in lines - Power Circle diagrams - 
Formation of Corona – Critical Voltages – Effect on Line Performance. 

UNIT III MECHANICAL DESIGN OF LINES 9 
Mechanical design of OH lines – Line Supports –Types of towers – Stress and Sag 
Calculation – Effects of Wind and Ice loading. Insulators: Types, voltage distribution in 
insulator string, improvement of string efficiency, testing of insulators. 

UNIT IV UNDER GROUND CABILITYS 9 
Underground cabilitys - Types of cabilitys – Construction of single core and 3 core Cabilitys - 
Insulation Resistance – Potential Gradient - Capacitance of Single-core and 3 core cabilitys 
- Grading of cabilitys - Power factor and heating of cabilitys– DC cabilitys. 

UNIT V DISTRIBUTION SYSTEMS 9 
Distribution Systems – General Aspects – Kelvin‘s Law – AC and DC distributions - 
Techniques of Voltage Control and Power factor improvement – Distribution Loss –Types of 
Substations -Methods of Grounding – Trends in Transmission and Distribution: EHVAC, HVDC 
and FACTS (Qualitative treatment only). 

TOTAL : 45 PERIODS 

OUTCOMES: 

To understand the importance and the functioning of transmission line parameters. 

To understand the concepts of Lines and Insulators. 

To acquire knowledge on the performance of Transmission lines. 

To acquire knowledge on Underground Cabilitys 

To become familiar with the function of different components used in Transmission and 
Distribution levels of power system and modelling of these components. 

 

TEXT BOOKS: 
1. D.P.Kothari, I.J. Nagarath, ‗Power System Engineering‘, Mc Graw-Hill Publishing 

Company limited, New Delhi, Second Edition, 2008. 

2. C.L.Wadhwa, ‗Electrical Power Systems‘, New Academic Science Ltd, 2009. 

3. S.N. Singh, ‗Electric Power Generation, Transmission and Distribution‘, Prentice Hall of 
India Pvt. Ltd, New Delhi, Second Edition, 2011. 

REFERENCES 

1. B.R.Gupta, ‗Power System Analysis and Design‘ S. Chand, New Delhi, Fifth Edition, 
2008. 

2. Luces M.Fualken berry, Walter Coffer, ‗Electrical Power Distribution and 

Transmission‘, Pearson Education, 2007. 

3. Arun Ingole, "power transmission and distribution" Pearson Education, 2017 

4. J.Brian, Hardy and Colin R.Bayliss ‗Transmission and Distribution in Electrical 

Engineering‘, Newnes; Fourth Edition, 2012. 

5. G.Ramamurthy, ―Handbook of Electrical power Distribution,‖ Universities Press, 

2013. 

6. V.K.Mehta, Rohit Mehta, ‗Principles of power system‘, S. Chand & Company Ltd, New 

Delhi, 2013 
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20153C44 MEASUREMENTS AND INSTRUMENTATION L T P C 
  3 0 0 3 

OBJECTIVES: 
To impart knowledge on the following Topics 

Basic functional elements of instrumentation 

Fundamentals of electrical and electronic instruments 

Comparison between various measurement techniques 

Various storage and display devices 

Various transducers and the data acquisition systems 

UNIT I INTRODUCTION 9 

Functional elements of an instrument – Static and dynamic characteristics –   Errors   in 
measurement – Statistical evaluation of measurement   data – Standards and calibration- Principle 
and types of analog and digital voltmeters, ammeters. 

UNIT II ELECTRICAL AND ELECTRONIC INSTRUMENTS 9 
Principle and types of multi meters – Single and three phase watt meters and energy meters – Magnetic 
measurements – Determination of B-H curve and measurements of iron loss – Instrument 
transformers – Instruments for measurement of frequency and phase. 

UNIT III COMPARATIVE METHODS OF MEASUREMENTS 9 
D.C potentiometers, D.C (Wheat stone, Kelvin and Kelvin Double bridge) & A.C bridges 
(Maxwell, Anderson and Schering bridges), transformer ratio bridges, self-balancing bridges. 
Interference & screening – Multiple earth and earth loops - Electrostatic and electromagnetic 
Interference – Grounding techniques. 

UNIT IV STORAGE AND DISPLAY DEVICES 9 
Magnetic disk and tape – Recorders, digital plotters and printers, CRT display, digital CRO, LED, 
LCD & Dot matrix display – Data Loggers. 

UNIT V TRANSDUCERS AND DATA ACQUISITION SYSTEMS 9 

Classification of transducers – Selection of transducers – Resistive, capacitive & inductive 
Transducers – Piezoelectric, Hall effect, optical and digital transducers – Elements of data 
acquisition system – Smart sensors-Thermal Imagers. 

TOTAL : 45 PERIODS 

OUTCOMES: 

To acquire knowledge on Basic functional elements of instrumentation 

To understand the concepts of Fundamentals of electrical and electronic instruments 

Ability to compare between various measurement techniques 

To acquire knowledge on Various storage and display devices 
To understand the concepts Various transducers and the data acquisition systems 

Ability to model and analyze electrical and electronic Instruments and understand the 

operational features of display Devices and Data Acquisition System. 
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TEXT BOOKS: 

1. A.K. Sawhney, ‗A Course in Electrical & Electronic Measurements & Instrumentation‘, 

Dhanpat Rai and Co, 2010. 
2. J. B. Gupta, ‗A Course in Electronic and Electrical Measurements‘, S. K. Kataria & Sons, Delhi, 

2013. 
3. Doebelin E.O. and Manik D.N., Measurement Systems – Applications and Design, Special 

Indian Edition, McGraw Hill Education Pvt. Ltd., 2007. 

REFERENCES 
1. H.S. Kalsi, ‗Electronic Instrumentation‘, McGraw Hill, III Edition 2010. 
2. D.V.S. Murthy, ‗Transducers and Instrumentation‘, Prentice Hall of India Pvt Ltd, 2015. 

3. David Bell, ‗ Electronic Instrumentation & Measurements‘, Oxford University Press,2013. 

4. Martin Reissland, ‗Electrical Measurements‘, New Age International (P) Ltd., Delhi, 2001. 

5. Alan. S. Morris, Principles of Measurements and Instrumentation, 2nd Edition, Prentice Hall of India, 
2003. 

 

 

 

 

 
20153C45 LINEAR INTEGRATED CIRCUITS AND APPLICATIONS L T   P C 

3 0 0 3 

OBJECTIVES: 
To impart knowledge on the following topics 

• Signal analysis using Op-amp based circuits. 

• Applications of Op-amp. 

• Functional blocks and the applications of special ICs like Timers, PLL circuits, regulator 
Circuits. 

• IC fabrication procedure. 

UNIT I IC FABRICATION 9 
IC classification, fundamental of monolithic IC technology, epitaxial growth, masking and 
etching, diffusion of impurities. Realisation of monolithic ICs and packaging. Fabrication of 
diodes, capacitance, resistance, FETs and PV Cell. 

UNIT II CHARACTERISTICS OF OPAMP 9 
Ideal OP-AMP characteristics, DC characteristics, AC characteristics, differential amplifier; 
frequency response of OP-AMP; Basic applications of op-amp – Inverting and Non-inverting 
Amplifiers, summer, differentiator and integrator-V/I & I/V converters. 

UNIT III APPLICATIONS OF OPAMP 9 
Instrumentation amplifier and its applications for transducer Bridge, Log and Antilog 
Amplifiers- Analog multiplier & Divider, first and second order active filters, comparators, 
multivibrators, waveform generators, clippers, clampers, peak detector, S/H circuit, D/A 
converter (R- 2R ladder and weighted resistor types), A/D converters using opamps. 

UNIT IV SPECIAL ICs 9 
Functional block, characteristics of 555 Timer and its PWM application - IC-566 voltage 
controlled oscillator IC; 565-phase locked loop IC, AD633 Analog multiplier ICs. 
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UNIT V APPLICATION ICs 9 

AD623 Instrumentation Amplifier and its application as load cell weight measurement - IC 
voltage regulators –LM78XX, LM79XX; Fixed voltage regulators its application as Linear power 
supply - LM317, 723 Variability voltage regulators, switching regulator- SMPS - ICL 

8038 function generator IC. 
 

TOTAL : 45 PERIODS 

 

OUTCOMES: 

   Ability to acquire knowledge in IC fabrication procedure 

   Ability to analyze the characteristics of Op-Amp 

   To understand the importance of Signal analysis using Op-amp based circuits. 

   Functional blocks  and the applications  of special ICs like Timers,  PLL circuits, regulator 

Circuits. 

   To understand and acquire knowledge on the Applications of Op-amp 

   Ability to understand and analyse, linear integrated circuits their Fabrication and 

Application. 
TEXT BOOKS: 

1. David A. Bell, ‗Op-amp & Linear ICs‘, Oxford, 2013. 
2. D. Roy Choudhary, Sheil B. Jani, ‗Linear Integrated Circuits‘, II edition, New Age, 

2003. 

3. Ramakant A.Gayakward, ‗Op-amps and Linear Integrated Circuits‘, IV edition, 

Pearson Education, 2003 / PHI. 2000. 
REFERENCES 

1. Fiore,‖Opamps & Linear Integrated Circuits Concepts & applications‖, Cengage, 

2010. 

2. Floyd ,Buchla,‖Fundamentals of Analog Circuits, Pearson, 2013. 

3. Jacob Millman, Christos C.Halkias, ‗Integrated Electronics - Analog and Digital 

circuits system‘, McGraw Hill, 2003. 

4. Robert F.Coughlin, Fredrick F. Driscoll, ‗Op-amp and Linear ICs‘, Pearson, 6th 

edition,2012. 
5. Sergio Franco, ‗Design with Operational Amplifiers and Analog Integrated Circuits‘, Mc 

Graw Hill, 2016. 

6. Muhammad H. Rashid,‘ Microelectronic Circuits Analysis and Design‘ Cengage 

Learning, 2011. 

 
20153C46 CONTROL SYSTEMS LT P C 

3 2 0 4 
 

COURSE OBJECTIVES 

  To understand the use of transfer function models for analysis physical systems and 

introduce the control system components. 

To provide adequate knowledge in the time response of systems and steady state error analysis. 
To accord basic knowledge in obtaining the open loop and closed–loop frequency 
responses of systems. 

  To introduce stability analysis and design of compensators 
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UNIT I SYSTEMS AND REPRESENTATION 9 
Basic elements in control systems: – Open and closed loop systems   –   Electrical   analogy   of 
mechanical and thermal systems – Transfer function – AC and DC servomotors – Block diagram reduction 
techniques – Signal flow graphs. 

UNIT II TIME RESPONSE 9 
Time response: – Time domain specifications – Types of test input – I and II order system response – Error 
coefficients – Generalized error series – Steady state error – Root locus construction- Effects of P, PI, PID 
modes of feedback control –Time response analysis. 

UNIT III FREQUENCY RESPONSE 9 
Frequency response: – Bode plot – Polar plot – Determination of closed loop response from open loop 
response - Correlation between frequency domain and time domain specifications 

UNIT IV STABILITY AND COMPENSATOR DESIGN 9 
Characteristics equation – Routh Hurwitz criterion – Nyquist stability criterion- Performance criteria – Effect 
of Lag, lead and lag-lead compensation on frequency response-Design of Lag, lead and lag- lead 
compensator using bode plots. 

UNIT V STATE VARIABLE ANALYSIS 9 

Concept of state variables – State models for linear and time invariant Systems – Solution of state and 
output equation in controllable canonical form – Concepts of controllability and observability. 

TOTAL (L: 45+T:30): 75 PERIODS 
COURSE OUTCOMES 
At the end of the course, the student should have the : 

 
Ability to develop various representations of system based on the knowledge of 

Mathematics, Science and Engineering fundamentals. 

Ability to do time domain and frequency domain analysis of various models of linear system. 

Ability to interpret characteristics of the system to develop mathematical model. 
Ability to design appropriate compensator for the given specifications. 

Ability to come out with solution for complex control problem. 

Ability to understand use of PID controller in closed loop system. 

 

TEXT BOOKS 

1. Nagarath, I.J. and Gopal, M., ―Control Systems Engineering‖, New Age International 
Publishers, 2017. 

2. Benjamin C. Kuo, ―Automatic Control Systems‖, Wiley, 2014. 
 

REFERENCES 
1. Katsuhiko Ogata, ―Modern Control Engineering‖, Pearson, 2015. 

2. Richard C.Dorf and Bishop, R.H., ―Modern Control Systems‖, Pearson Education,2009. 
3. John J.D., Azzo Constantine, H. and Houpis Sttuart, N Sheldon, ―Linear Control System 

Analysis and Design with MATLAB‖, CRC Taylor& Francis Reprint 2009. 
4. Rames C.Panda and T. Thyagarajan, ―An Introduction to Process Modelling 

Identification and Control of Engineers‖, Narosa Publishing House, 2017. 
5. M.Gopal, ―Control System: Principle and design‖, McGraw Hill Education, 2012. 

6. NPTEL Video Lecture Notes on ―Control Engineering ―by Prof. S. D. Agashe, IIT 

Bombay. 
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20153L47 ELECTRICAL MACHINES LABORATORY - II L T P C 

  0 0 3 2 

OBJECTIVES: 

   To expose the students to the operation of synchronous machines and induction motors 
and give them experimental skill. 

 

LIST OF EXPERIMENTS 

1. Regulation of three phase alternator by EMF and MMF methods. 

2. Regulation of three phase alternator by ZPF and ASA methods. 

3. Regulation of three phase salient pole alternator by slip test. 

4. Measurements of negative sequence and zero sequence impedance of alternators. 

5. V and Inverted V curves of Three Phase Synchronous Motor. 

6. Load test on three-phase induction motor. 

7. No load and blocked rotor tests on three-phase induction motor (Determination of 
equivalent circuit parameters). 

8. Separation of No-load losses of three-phase induction motor. 

9. Load test on single-phase induction motor. 

10. No load and blocked rotor test on single-phase induction motor. 

11. Study of Induction motor Starters 

TOTAL: 60 PERIODS 

OUTCOMES: 
At the end of the course, the student should have the : 

Ability to understand and analyze EMF and MMF methods 

Ability to analyze the characteristics of V and Inverted V 

curves 
Ability to understand the importance of Synchronous machines 

Ability to understand the importance of Induction Machines 

Ability to acquire knowledge on separation of losses 
 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

1. Synchronous Induction motor 3HP – 1 No. 

2. DC Shunt Motor Coupled With Three phase Alternator – 4 nos 

3. DC Shunt Motor Coupled With Three phase Slip ring Induction motor – 1 No. 

4. Three Phase Induction Motor with Loading Arrangement – 2 nos 

5. Single Phase Induction Motor with Loading Arrangement – 2 nos 

6. Tachometer -Digital/Analog – 8 nos 

7. Single Phase Auto Transformer – 2 nos 

8. Three Phase Auto Transformer – 3 nos 

9. Single Phase Resistive Loading Bank – 2 nos 

10. Three Phase Resistive Loading Bank – 2 nos 

11. Capacitor Bank – 1 No. 
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20153L48 LINEAR AND DIGITAL INTEGRATED 
CIRCUITS LABORATORY 

L T   P C 

0 0 3 2 

OBJECTIVES: 

   To learn design, testing and characterizing of circuit behavior with digital and analog 

ICs. 

LIST OF EXPERIMENTS 

1. Implementation of Boolean Functions, Adder and Subtractor circuits. 

2. Code converters: Excess-3 to BCD and Binary to Gray code converter and vice-versa 

3. Parity generator and parity checking 

4. Encoders and Decoders 

5. Counters: Design and implementation of 3-bit modulo counters as synchronous and 

Asynchronous types using FF IC‘s and specific counter IC. 

6. Shift Registers: Design and implementation of 4-bit shift registers in SISO, SIPO, PISO, PIPO 

modes using suitability IC‘s. 

7. Study of multiplexer and de multiplexer 

8. Timer IC application: Study of NE/SE 555 timer in Astability, Monostability operation. 

9. Application of Op-Amp: inverting and non-inverting amplifier, Adder, comparator, 

Integrator and Differentiator. 

10. Voltage to frequency characteristics of NE/ SE 566 IC. 

11. Variability Voltage Regulator using IC LM320. 

TOTAL: 60 PERIODS 

OUTCOMES: 

At the end of the course, the student should have the : 

Ability to understand and implement Boolean Functions. 

Ability to understand the importance of code conversion 

Ability to Design and implement 4-bit shift registers 

Ability to acquire knowledge on Application of Op-Amp 

Ability to Design and implement counters using specific counter IC. 
 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: (3 per Batch) 

 
S.No Name of the equipments / Components Quantity Required Remarks 

1 Dual ,(0-30V) variability Power Supply 10 - 

2 CRO 9 30MHz 

3 Digital Multimeter 10 Digital 

4 Function Generator 8 1 MHz 

5 IC Tester (Analog) 2  

6 Bread board 10  
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7 Computer (PSPICE installed) 1  

Consumabilitys (sufficient quantity) 

1 IC 741/ IC NE555/566/565 

2 Digital IC types 

3 LED 

4 LM317 

5 LM723 

6 ICSG3524 / SG3525 

7 Transistor – 2N3391 

8 Diodes, IN4001,BY126 

9 Zener diodes 

10 Potentiometer 

11 Step-down transformer 230V/12-0-12V 

12 Capacitor 

13 Resistors 1/4 Watt Assorted 

14 Single Strand Wire 
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20153C51 

 

OBJECTIVES: 

To model the power system under steady state operating condition 

To understand and apply iterative techniques for power flow analysis 

To model and carry out short circuit studies on power system 

To model and analyze stability problems in power system 

UNIT I POWER SYSTEM 9 
Need for system planning and operational studies - Power scenario in India - Power system 
components – Representation - Single line diagram - per unit quantities - p.u. impedance diagram 
- p.u. reactance diagram - Network graph, Bus incidence matrix, Primitive parameters, Bus 
admittance matrix from primitive parameters - Representation of off- nominal transformer - 
Formation of bus admittance matrix of large power network. 

UNIT II POWER FLOW ANALYSIS 9 
Bus classification - Formulation of Power Flow problem in polar coordinates - Power flow 
solution using Gauss Seidel method - Handling of Voltage controlled buses - Power Flow 
Solution by Newton Raphson method. 

UNIT III SYMMETRICAL FAULT ANALYSIS 9 

Assumptions in short circuit analysis - Symmetrical short circuit analysis using Thevenin‘s 

theorem - Bus Impedance matrix building algorithm (without mutual coupling) - Symmetrical fault 

analysis through bus impedance matrix - Post fault bus voltages - Fault level - Current limiting 

reactors. 

UNIT IV UNSYMMETRICAL FAULT ANALYSIS 9 
Symmetrical components - Sequence impedances - Sequence networks - Analysis of 

unsymmetrical faults at generator terminals: LG, LL and LLG - unsymmetrical fault occurring at any 
point in a power system - computation of post fault currents in symmetrical component and 
phasor domains. 

UNIT V STABILITY ANALYSIS 9 
Classification of power system stability – Rotor angle stability - Swing equation - Swing curve - 
Power-Angle equation - Equal area criterion - Critical clearing angle and time - Classical step- by-
step solution of the swing equation – modified Euler method. 

TOTAL : 45 PERIODS 

OUTCOMES: 

Ability to model the power system under steady state operating condition 

Ability to understand and apply iterative techniques for power flow analysis 

Ability to model and carry out short circuit studies on power system 

Ability to model and analyze stability problems in power system 

Ability to acquire knowledge on Fault analysis. 

Ability to model and understand various power system components and carry out power 
flow, short circuit and stability studies. 
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TEXT BOOKS: 

1. John J. Grainger, William D. Stevenson, Jr, ‗Power System Analysis‘, Mc Graw Hill 

Education (India) Private Limited, New Delhi, 2015. 

2. Kothari D.P. and Nagrath I.J., ‗Power System Engineering‘, Tata McGraw-Hill 

Education, Second Edition, 2008. 

3. Hadi Saadat, ‗Power System Analysis‘, Tata McGraw Hill Education Pvt. Ltd., New 

Delhi, 21st reprint, 2010. 

 
REFERENCES 

1. Pai M A, ‗Computer Techniques in Power System Analysis‘, Tata Mc Graw-Hill 
Publishing Company Ltd., New Delhi, Second Edition, 2007. 

2. J. Duncan Glover, Mulukutla S.Sarma, Thomas J. Overbye, ‗Power System Analysis 

& Design‘, Cengage Learning, Fifth Edition, 2012. 

3. Gupta B.R., ‗Power System - Analysis and Design‘, S. Chand Publishing, 2001. 

4. Kundur P., ‗Power System Stability and Control‘, Tata McGraw Hill Education Pvt. 

Ltd., New Delhi, 10th reprint, 2010. 
 

 

 

 

 

 
 

20153C52 MICROPROCESSORS AND MICROCONTROLLERS L T P C 
  3 0 0 3 

 

OBJECTIVES: 

To impart knowledge on the following Topics 

Architecture of µP8085 & µC 8051 

Addressing modes & instruction set of 8085 & 8051. 

Need & use of Interrupt structure 8085 & 8051. 

Simple applications development with programming 8085 & 8051 

UNIT I 8085 PROCESSOR 9 

Hardware Architecture, pinouts – Functional Building Blocks of Processor – Memory 
organization – I/O ports and data transfer concepts– Timing Diagram – Interrupts. 

UNIT II PROGRAMMING OF 8085 PROCESSOR 
9 

Instruction -format and addressing modes – Assembly language format – Data transfer, data 
manipulation& control instructions – Programming: Loop structure with counting & Indexing – Look 

up tability - Subroutine instructions - stack. 

UNIT III 8051 MICRO CONTROLLER 9 
Hardware Architecture, pinouts – Functional Building Blocks of Processor – Memory 
organization – I/O ports and data transfer concepts– Timing Diagram – Interrupts- Data Transfer, 
Manipulation, Control Algorithms& I/O instructions, Comparison to Programming concepts with 
8085. 
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UNIT IV PERIPHERAL INTERFACING 9 

Study on need, Architecture, configuration and interfacing, with ICs: 8255, 8259, 8254, 
8279, - A/D and D/A converters &Interfacing with 8085& 8051. 

UNIT V MICRO CONTROLLER PROGRAMMING & APPLICATIONS 9 

Simple programming exercises- key board and display interface –Control of servo motor- stepper 

motor control- Application to automation systems. 

TOTAL : 45 PERIODS 
OUTCOMES: 

Ability to acquire knowledge in Addressing modes & instruction set of 8085 & 8051. 

Ability to need & use of Interrupt structure 8085 & 8051. 

Ability to understand the importance of Interfacing 

Ability to explain the architecture of Microprocessor and Microcontroller. 

Ability to write the assembly language programme. 

Ability to develop the Microprocessor and Microcontroller based applications. 
TEXT BOOKS: 

1. Sunil Mathur &Jeebananda Panda, ―Microprocessor and Microcontrollers‖, PHI 

Learning Pvt. Ltd, 2016. 

2. R.S. Gaonkar, ‗Microprocessor Architecture Programming and Application‘, with 

8085, Wiley Eastern Ltd., New Delhi, 2013. 

3. Muhammad Ali Mazidi & Janice Gilli Mazidi, R.D.Kinely ‗The 8051 Micro Controller 

and Embedded Systems‘, PHI Pearson Education, 5th Indian reprint, 2003. 

REFERENCES 
1. Krishna Kant, ―Microprocessor and Microcontrollers‖, Eastern Company Edition, 

Prentice Hall of India, New Delhi, 2007. 

2. B.RAM,‖ Computer   Fundamentals   Architecture   and   Organization‖ New age 

International Private Limited, Fifth edition, 2017. 

3. Soumitra Kumar Mandal, Microprocessor & Microcontroller Architecture, 
Programming & Interfacing using 8085,8086,8051,McGraw Hill Edu,2013. 

4. Ajay V.Deshmukh, ‗Microcontroller Theory &Applications‘, McGraw Hill Edu,2016 

5. Douglas V.Hall, ‗Microprocessor and Interfacing‘, McGraw Hill Edu,2016. 
 

 

 

 

 
 

20153C53 POWER ELECTRONICS L T P C 
  3 0 0 3 

OBJECTIVES: 
To impart knowledge on the following Topics 

Different types of power semiconductor devices and their switching 

Operation, characteristics and performance parameters of controlled rectifiers 

Operation, switching techniques and basics topologies of DC-DC switching 

regulators. 

Different modulation techniques of pulse width modulated inverters and to 

understand harmonic reduction methods. 

Operation of AC voltage controller and various configurations. 
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UNIT I POWER SEMI-CONDUCTOR DEVICES 9 

Study of switching devices, SCR, TRIAC, GTO, BJT, MOSFET, IGBT and IGCT- Static 
characteristics: SCR, MOSFET and IGBT - Triggering and commutation circuit for SCR- 
Introduction to Driver and snubber circuits. 

UNIT II PHASE-CONTROLLED CONVERTERS 9 
2- pulse, 3-pulse and 6-pulseconverters– performance parameters   –Effect   of   source inductance–
– Firing Schemes for converter–Dual converters, Applications-light dimmer, Excitation system, 
Solar PV systems. 

UNIT III DC TO DC CONVERTERS 9 

Step-down and step-up chopper-control strategy– Introduction to types of choppers-A, B, C, D and 
E -Switched mode regulators- Buck, Boost, Buck- Boost regulator, Introduction to Resonant 
Converters, Applications-Battery operated vehicles. 

UNIT IV INVERTERS 0 0 
9

 
Single phase and three phase voltage source inverters (both120 mode and 180 mode)– 
Voltage& harmonic control--PWM techniques: Multiple PWM, Sinusoidal PWM, modified 
sinusoidal PWM – Introduction to space vector modulation –Current source inverter, 
Applications-Induction heating, UPS. 

UNIT V AC TO AC CONVERTERS 9 

Single phase and Three phase AC voltage controllers–Control strategy- Power Factor Control 
– Multistage sequence control -single phase and three phase cyclo converters – 

Introduction to Matrix converters, Applications –welding . 

TOTAL : 45 PERIODS 

OUTCOMES: 

Ability to analyse AC-AC and DC-DC and DC-AC converters. 

Ability to choose the converters for real time applications. 

TEXT BOOKS: 

1. M.H. Rashid, ‗Power Electronics: Circuits, Devices and Applications‘, Pearson 
Education, Third Edition, New Delhi, 2004. 

2. P.S.Bimbra ―Power Electronics‖ Khanna Publishers, third Edition, 2003. 

3. Ashfaq Ahmed ‗Power Electronics for Technology‘, Pearson Education, Indian 

reprint, 2003. 

REFERENCES 
1. Joseph Vithayathil,‘ Power Electronics, Principles and Applications‘, McGraw Hill 

Series, 6
th 

Reprint, 2013. 
2. Philip T. Krein, ―Elements of Power Electronics‖ Oxford University Press, 2004 

Edition. 

3. L. Umanand, ―Power Electronics Essentials and Applications‖, Wiley, 2010. 

4. Ned Mohan Tore. M. Undel and, William. P. Robbins, ‗Power Electronics: 

Converters, Applications and Design‘, John Wiley and sons, third edition, 2003. 

5. S.Rama Reddy, ‗Fundamentals of Power Electronics‘, Narosa Publications, 2014. 

6. M.D. Singh and K.B. Khanchandani, ―Power Electronics,‖ Mc Graw Hill India, 2013. 

7. JP Agarwal,‖ Power Electronic Systems: Theory and Design‖ 1e, Pearson Education, 

2002. 

 

 

 

 

Page 51 of 116 

1100



B.TECH-EEE-R2020-SEM V 
 

 

 
 
 
 
 

20153C55 DIGITAL SIGNAL PROCESSING L T P C 
  2 2 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

Signals and systems & their mathematical representation. 

Discrete time systems. 

Transformation techniques & their computation. Filters and 

their design for digital implementation. Programmability digital 

signal processor & quantization effects. 

UNIT I INTRODUCTION 6+6 

Classification of systems: Continuous, discrete, linear, causal, stability, dynamic, recursive, time 

variance; classification of signals: continuous and discrete, energy and power; mathematical 

representation of signals; spectral density; sampling techniques, quantization, quantization error, 

Nyquist rate, aliasing effect. 

 

UNIT II DISCRETE TIME SYSTEM ANALYSIS 6+6 

Z-transform and its properties, inverse z-transforms; difference equation – Solution by z- 

transform, application to discrete systems - Stability analysis, frequency response – 

Convolution – Discrete Time Fourier transform , magnitude and phase representation. 

UNIT III DISCRETE FOURIER TRANSFORM & COMPUTATION 6+6 

Discrete Fourier   Transform-   properties,   magnitude   and   phase   representation   - 

Computation of DFT using FFT algorithm – DIT &DIF using radix 2 FFT – Butterfly 

structure. 

UNIT IV DESIGN OF DIGITAL FILTERS 6+6 

FIR & IIR filter realization – Parallel & cascade forms. FIR design: Windowing Techniques – Need 

and choice of windows –   Linear   phase   characteristics.   Analog filter   design   – Butterworth 

and Chebyshev approximations; IIR Filters, digital design using impulse invariant and bilinear 

transformation Warping, pre warping. 

UNIT V DIGITAL SIGNAL PROCESSORS 6+6 

Introduction – Architecture – Features – Addressing Formats – Functional   modes   - 
Introduction to Commercial DS Processors. 

TOTAL : 60 PERIODS 

OUTCOMES: 

1. Ability to understand the importance of Fourier transform, digital filters and DS 
Processors. 

2. Ability to acquire knowledge on Signals and systems & their mathematical 

representation. 

3. Ability to understand and analyze the discrete time systems. 

4. Ability to analyze the transformation techniques & their computation. 

5. Ability to understand the types of filters and their design for digital implementation. 

6. Ability to acquire knowledge on programmability digital signal processor & quantization 
effects. 

TEXT BOOKS: 

1. J.G. Proakis and D.G. Manolakis, ‗Digital Signal Processing Principles, Algorithms 

and Applications‘, Pearson Education, New Delhi, PHI. 2003. 
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2. S.K. Mitra, ‗Digital Signal Processing – A Computer Based Approach‘, McGraw Hill 

Edu, 2013. 

3. Lonnie C.Ludeman ,‖Fundamentals of Digital Signal Processing‖,Wiley,2013 

REFERENCES 

1. Poorna Chandra S, Sasikala. B ,Digital Signal Processing, Vijay Nicole/TMH,2013. 

2. Robert Schilling & Sandra L.Harris, Introduction to Digital Signal Processing using 

Matlab‖, Cengage Learning,2014. 

3. B.P.Lathi, ‗Principles of Signal Processing and Linear Systems‘, Oxford University Press, 
2010 3. Taan S. ElAli, ‗Discrete Systems and Digital Signal Processing with Mat Lab‘, 
CRC Press, 2009. 

4. SenM.kuo, woonseng…s.gan, ―Digital Signal Processors, Architecture, 
Implementations & Applications, Pearson,2013 

5. DimitrisG.Manolakis, Vinay K. Ingle, applied Digital Signal 

Processing,Cambridge,2012 

 

 

 

 

20153C56 OBJECT ORIENTED PROGRAMMING L T P C 

3 0 0 3 
OBJECTIVES: 

To understand Object Oriented Programming concepts and basic characteristics of Java 

To know the principles of packages, inheritance and interfaces 

To define exceptions and use I/O streams 

To develop a java application with threads and generics classes 

To design and build simple Graphical User Interfaces 

UNIT I INTRODUCTION TO OOP AND JAVA FUNDAMENTALS 10 

Object Oriented Programming - Abstraction – objects and classes - Encapsulation- Inheritance - 
Polymorphism- OOP in Java – Characteristics of Java – The Java Environment - Java Source File 
-Structure – Compilation. Fundamental Programming Structures in Java – Defining classes in Java 
– constructors, methods -access specifiers - static members -Comments, Data Types, Variables, Operators, 
Control Flow, Arrays , Packages - JavaDoc comments. 

 
UNIT II INHERITANCE AND INTERFACES 9 
Inheritance – Super classes- sub classes –Protected members – constructors in sub classes- the Object class 
– abstract classes and methods- final methods and classes – Interfaces – defining an interface, implementing 

interface, differences between classes and interfaces and extending interfaces - Object cloning -inner 

classes, Array Lists - Strings 

 
UNIT III EXCEPTION HANDLING AND I/O 9 
Exceptions - exception hierarchy - throwing and catching exceptions – built-in exceptions, creating own 
exceptions, Stack Trace Elements. Input / Output Basics – Streams – Byte streams and Character 
streams – Reading and Writing Console – Reading and Writing Files 

 
UNIT IV MULTITHREADING AND GENERIC PROGRAMMING 8 

Differences between   multi-threading   and   multitasking,   thread   life   cycle,   creating   threads, 

synchronizing threads, Inter-thread communication, daemon threads, thread groups. Generic 

Programming – Generic classes – generic methods – Bounded Types – Restrictions and Limitations. 
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UNIT V EVENT DRIVEN PROGRAMMING 9 
Graphics programming - Frame – Components - working with 2D shapes - Using color, fonts, and images - 
Basics of event handling - event handlers - adapter classes - actions - mouse events - AWT event 
hierarchy - Introduction to Swing – layout management - Swing Components – Text Fields , Text Areas – 
Buttons- Check Boxes – Radio Buttons – Lists- choices- Scrollbars – Windows 
–Menus – Dialog Boxes. 

TOTAL: 45 PERIODS 

COURSE OUTCOMES: 

Upon completion of the course, students will be able to: 

Develop Java programs using OOP principles 

Develop Java programs with the concepts inheritance and interfaces 

Build Java applications using exceptions and I/O streams 

Develop Java applications with threads and generics classes 

Develop interactive Java programs using swings 

TEXT BOOKS 
th

 
1. Herbert Schildt, ―Java The complete reference‖, 8 Edition, McGraw Hill Education, 2011. 

 

2. Cay S. Horstmann, Gary cornell, ―Core Java Volume –I Fundamentals‖, 9
th 

Edition, Prentice 
Hall, 2013. 

REFERENCES 
1. Paul Deitel, Harvey Deitel, ―Java SE 8 for programmers‖, 3 

2. Steven Holzner, ―Java 2 Black book‖, Dreamtech press, 2011. 

 

Edition, Pearson, 2015. 

3. Timothy Budd, ―Understanding Object-oriented programming with Java‖, Updated Edition, Pearson 

Education, 2000. 
 

 

 

 

 
 

20153L57 CONTROL AND INSTRUMENTATION LABORATORY L T P C 

  0 0 3 2 

OBJECTIVES: 

To provide knowledge on analysis and design of control system along with basics of 
instrumentation. 

LIST OF EXPERIMENTS 

CONTROLSYSTEMS: 

1. P, PI and PID controllers 

2. Stability Analysis 

3. Modeling of Systems – Machines, Sensors and Transducers 

4. Design of Lag, Lead and Lag-Lead Compensators 

5. Position Control Systems 

6. Synchro-Transmitter- Receiver and Characteristics 

7. Simulation of Control Systems by Mathematical development tools. 
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INSTRUMENTATION: 

8. Bridge Networks –AC and DC Bridges 

9. Dynamics of Sensors/Transducers 

(a) Temperature (b) pressure (c) Displacement (d) Optical (e) Strain ( f) Flow 

10 Power and Energy Measurement 

11 Signal Conditioning 

(a) Instrumentation Amplifier 

(b) Analog – Digital and Digital –Analog converters (ADC and DACs) 

12 Process Simulation 

TOTAL: 60 PERIODS 

OUTCOMES: 

Ability to understand control theory and apply them to electrical engineering problems. 

Ability to analyze the various types of converters. 

Ability to design compensators 

Ability to understand the basic concepts of bridge networks. 

Ability to the basics of signal conditioning circuits. 

Ability to study the simulation packages. 
 
 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

 
CONTROLSYSTEMS: 

1. PID controller simulation and learner kit – 1 No. 

2. Digital storage Oscilloscope for capturing transience- 1 No 
 

2 Personal Computer with control system 

simulation packages - 10 Nos 

3. DC motor –Generator test set-up for evaluation of motor parameters 

4. CRO 30MHz – 1 No. 
5. 2MHz Function Generator – 1No. 
6. Position Control Systems Kit (with manual) – 1 No., Tacho Generator Coupling set 

7. AC Synchro transmitter& receiver – 1No. 
8. Sufficient number of Digital multi meters, speed and torque sensors 

 

INSTRUMENTATION: 

9. R, L, C Bridge kit (with manual) 
10. a) Electric heater – 1No. 

Thermometer – 1No.Thermistor (silicon type) RTD nickel type – 1No. 

 
b) 30 psi Pressure chamber (complete set) – 1No. Current generator (0 – 20mA) Air foot 

pump – 1 No. (with necessary connecting tubes) 
 

c) LVDT20mm core length movability type – 1No. CRO 30MHz – 1No. d) 

 

Optical sensor – 1 No. Light source 

 
e) Strain Gauge Kit with Handy lever beam – 1No. 
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100gm weights – 10 nos 

f) Flow measurement Trainer kit – 1 No. 

(1/2 HP Motor, Water tank, Digital Milliammeter, complete set) 

11. Single phase Auto transformer – 1No. Watt-hour meter (energy meter) – 1No. Ammeter 
Voltmeter Rheostat Stop watch 

Connecting wires (3/20) 

12. IC Transistor kit – 1No. 
13. Instrumentation Amplifier kit-1 No 

14. Analog – Digital and Digital –Analog converters (ADC and DACs)- 1 No 
 

 

 

 
20153L58 OBJECT ORIENTED PROGRAMMING LT P C 

 LABORATORY 0 0 3 2 

 
 

COURSE OBJECTIVES 
To build software development skills using java programming for real-world applications. 

To understand and apply the concepts of classes, packages, interfaces, arraylist, exception handling 

and file processing. 

To develop applications using generic programming and event handling. 
List of experiments 

1. Develop a Java application to generate Electricity bill. Create a   class with the following 

members: Consumer no., consumer name, previous month reading, current month reading, type of EB 

connection(i.e domestic or commercial). Compute the bill amount using the following tariff. If the type of 

the EB connection is domestic, calculate the amount to be paid as follows: 

First 100 units  - Rs. 1 per unit 
101-200 units - Rs. 2.50 per unit 
201 -500 units - Rs. 4 per unit 
> 501 units - Rs. 6 per unit 

If the type of the EB connection is commercial, calculate the amount to be paid as follows: 
First 100 units - Rs. 2 per unit 
101-200 units - Rs. 4.50 per unit 

201 -500 units - Rs. 6 per unit 
> 501 units - Rs. 7 per unit 

2. Develop a java application to implement currency converter (Dollar to INR, EURO to INR, Yen to 

INR and vice versa), distance converter (meter to KM, miles to KM and vice versa) , time 

converter (hours to minutes, seconds and vice versa) using packages. 
3. Develop a java application with Employee class with Emp_name, Emp_id, Address, Mail_id, 

Mobile_no as members. Inherit the classes, Programmer, Assistant Professor, Associate 
Professor and Professor from employee class. Add Basic Pay (BP) as the member of all the 

inherited classes with 97% of BP as DA, 10 % of BP as HRA, 12% of BP as PF, 0.1% of BP for staff club 

fund. Generate pay slips for the employees with their gross and net salary. 

4. Design a Java interface for ADT Stack. Implement this interface using array. Provide necessary exception 
handling in both the implementations. 

5. Write a program to perform string operations using ArrayList. Write functions for the following 
 

a. Append - add at end 

b. Insert – add at particular index c. 

Search 

d. List all string starts with given letter 
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6. Write a Java Program to create an abstract class named Shape that contains two integers and an empty 

method named print Area(). Provide three classes named Rectangle, Triangle and Circle such that 

each one of the classes extends the class Shape. Each one of the classes contains only the method print 

Area () that prints the area of the given shape. 

7. Write a Java program to implement user defined exception handling. 

8. Write a Java program that reads a file name from the user, displays information about whether the file 

exists, whether the file is readable, or writable, the type of file and the length of the file in bytes. 

9.  Write a java program that implements a multi-threaded application that has three threads. First thread 

generates a random integer every 1 second and if the value is even, second thread computes the 

square of the number and prints. If the value is odd, the third thread will print the value of cube of the 

number. 

10. Write a java program to find the maximum value from the given type of elements using a generic function. 

11. Design a calculator using event-driven programming paradigm of Java with the following options. 

 
a) Decimal manipulations b) 

Scientific manipulations 

12. Develop a mini project for any application using Java concepts. 

 

COURSE OUTCOMES TOTAL : 60 PERIODS 

 
Upon completion of the course, the students will be able to Develop and implement Java 

programs for simple applications that make use of classes, packages and interfaces. 

Develop and implement Java programs with arraylist, exception handling and multithreading . 

Design applications using file processing, generic programming and event handling. 
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20153L59 PROFESSIONAL COMMUNICATION L T P C 

0 0 2 1 

 

OBJECTIVES: The course aims to: 

Enhance the Employability and Career Skills of students 

Orient the students towards grooming as a professional 

Make them Employability Graduates 

Develop their confidence and help them attend interviews successfully. 
 

UNIT I 

Introduction to Soft Skills-- Hard skills & soft skills - employability and career Skills—Grooming as a 
professional with values—Time Management—General awareness of Current Affairs 

 

UNIT II 

Self-Introduction-organizing the material - Introducing oneself to the audience – introducing the topic – 
answering questions – individual presentation practice–– presenting the visuals effectively – 

5 minute presentations 

 

UNIT III 
Introduction to Group Discussion— Participating in group discussions –   understanding   group 
dynamics - brainstorming the topic -– questioning and clarifying –GD strategies- activities to improve 
GD skills 

 

UNIT IV 
Interview etiquette – dress code – body language – attending job interviews– telephone/skype interview 
-one to one interview &panel interview – FAQs related to job interviews 

 

UNIT V 

Recognizing differences between groups and teams- managing time-managing stress- networking 
professionally- respecting social protocols-understanding career management-developing a long- term 
career plan-making career changes. 

 

TOTAL : 30 PERIODS 

 

OUTCOMES: At the end of the course Learners will be ability to: 

 
• Make effective presentations 

• Participate confidently in Group Discussions. 

• Attend job interviews and be successful in them. 
• Develop adequate Soft Skills required for the workplace 

 
 

Recommended Software 

 

1. Globearena 

2. Win English 
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REFERENCES: 
1. Butterfield, Jeff Soft Skills for Everyone. Cengage Learning: New Delhi, 2015 
2. Interact English Lab Manual for Undergraduate Students,. OrientBalckSwan: Hyderabad, 

2016. 
3. E. Suresh Kumar et al. Communication for Professional Success. Orient Blackswan: 

Hyderabad, 2015 
4. Raman, Meenakshi and Sangeeta Sharma. Professional Communication. Oxford University 

Press: Oxford, 2014 

5. S. Hariharanetal. Soft Skills. MJP Publishers: Chennai, 2010. 
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20153C61 

SOLID STATE DRIVES L T P C 
3 0 0 3 

 
 

OBJECTIVES: 

To impart knowledge on the following Topics 

Steady state operation and transient dynamics of a motor load system. 

Analyze the operation of the converter/chopper fed dc drive, both qualitatively and quantitatively. 

Operation and performance of AC motor drives. 

Analyze and design the current and speed controllers for a closed loop solid state DC motor drive. 

UNIT I DRIVE CHARACTERISTICS 9 
Electric drive – Equations governing motor load dynamics – steady state stability – multi quadrant 

Dynamics: acceleration, deceleration, starting & stopping – typical load torque characteristics – Selection 
of motor. 

UNIT II CONVERTER / CHOPPER FED DC MOTOR DRIVE 9 

Steady state analysis of the single and three phase converter fed separately excited DC motor drive– continuous 
conduction – Time ratio and current limit control – 4 quadrant operation of converter / chopper fed drive- 
Applications. 

UNIT III INDUCTION MOTOR DRIVES 9 
Stator voltage control–V/f control– Rotor Resistance control-qualitative treatment of slip power 
recovery drives-closed loop control–– vector control- Applications. 

UNIT IV SYNCHRONOUS MOTOR DRIVES 9 

V/f control and self-control of synchronous motor: Margin angle control and power factor control- Three 

phase voltage/current source fed synchronous motor- Applications. 

UNIT V DESIGN OF CONTROLLERS FOR DRIVES 9 
Transfer function for DC motor / load and converter – closed loop control with Current and speed 
feedback–armature voltage control and field weakening mode – Design of controllers; current controller 
and speed controller- converter selection and characteristics. 

TOTAL : 45 PERIODS 

OUTCOMES: 

Ability to understand and suggest a converter for solid state drive. 

Ability to select suitability drive for the given application. 

Ability to study about the steady state operation and transient dynamics of a motor load system. 

Ability to analyze the operation of the converter/chopper fed dc drive. 

Ability to analyze the operation and performance of AC motor drives. 

Ability to analyze and design the current and speed controllers for a closed loop solid state 

DC motor drive. 

TEXT BOOKS: 
1. Gopal K.Dubey, Fundamentals of Electrical Drives, Narosa Publishing House, 1992. 

2. Bimal K.Bose. Modern Power Electronics and AC Drives, Pearson Education, 2002. 

3. R.Krishnan, Electric Motor & Drives: Modeling, Analysis and Control, Pearson, 2001. 

 
REFERENCES 

1. Vedam Subramanyam, ― Electric Drives Concepts and Applications ‖, 2e, McGraw Hill, 2016 
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2. Shaahin Felizadeh, ―Electric Machines and Drives‖, CRC Press (Taylor and Francis Group), 

2013. 

3. John Hindmarsh and Alasdain Renfrew, ―Electrical Machines and Drives System,‖ Elsevier 

2012. 

4. Theodore Wildi, ― Electrical Machines ,Drives and power systems ,6
th
 edition, Pearson 

Education ,2015 

5. N.K. De., P.K. SEN‖ Electric drives‖ PHI, 2012. 
 

 

 

 

 
20153C62 PROTECTION AND SWITCHGEAR L T P C 

  3 0 0 3 

OBJECTIVES: 
To impart knowledge on the following Topics 

Causes of abnormal operating conditions (faults, lightning and switching surges) of the 
apparatus and system. 

Characteristics and functions of relays and protection schemes. 

Apparatus protection, static and numerical relays 

Functioning of circuit breaker 

UNIT I PROTECTION SCHEMES 9 

Principles and need for protective schemes – nature and causes of faults – types of faults – Methods of 

Grounding - Zones of protection and essential qualities of protection – Protection scheme 

UNIT II ELECTROMAGNETIC RELAYS 9 
Operating principles of relays - the Universal relay – Torque equation – R-X diagram – 
Electromagnetic Relays – Over current, Directional, Distance, Differential, Negative sequence and Under 
frequency relays. 

UNIT III APPARATUS PROTECTION 9 

Current transformers and Potential transformers and their applications in protection schemes - Protection 
of transformer, generator, motor, bus bars and transmission line. 

UNIT IV STATIC RELAYS AND NUMERICAL PROTECTION 9 
Static relays – Phase, Amplitude Comparators – Synthesis   of   various   relays   using   Static 
comparators – Block diagram of Numerical relays – Over current protection, transformer differential 
protection, distant protection of transmission lines. 

UNIT V CIRCUIT BREAKERS 9 
Physics of arcing phenomenon and arc interruption - DC and AC circuit breaking – re-striking voltage 
and recovery voltage - rate of rise of recovery voltage - resistance switching - current chopping - 
interruption of capacitive current - Types of circuit breakers – air blast, air break, oil, SF6, MCBs, 
MCCBs and vacuum circuit breakers – comparison of different circuit breakers – Rating and selection of 
Circuit breakers. 

TOTAL : 45 PERIODS 
OUTCOMES: 

Ability to understand and analyze Electromagnetic and Static Relays. 

Ability to suggest suitability circuit breaker. 

Ability to find the causes of abnormal operating conditions of the apparatus and system. 
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Ability to analyze the characteristics and functions of relays and protection schemes. 

Ability to study about the apparatus protection, static and numerical relays. 

Ability to acquire knowledge on functioning of circuit breaker. 
 

TEXT BOOKS: 

1. Sunil S.Rao, ‗Switchgear and Protection‘, Khanna Publishers, New Delhi, 2008. 
2. B.Rabindranath and N.Chander, ‗Power System Protection and Switchgear‘, New Age 

International (P) Ltd., First Edition 2011. 
3. Arun Ingole, ‗Switch Gear and Protection‘ Pearson Education, 2017. 

REFERENCES 
1. BadriRam ,B.H. Vishwakarma, ‗Power System Protection and Switchgear‘, New Age 

InternationalPvt Ltd Publishers, Second Edition 2011. 
2. Y.G.Paithankar and S.R.Bhide, ‗Fundamentals of power system protection‘, Second 

Edition,Prentice Hall of India Pvt. Ltd., New Delhi, 2010. 

3. C.L.Wadhwa, ‗Electrical Power Systems‘, 6th Edition, New Age International (P) Ltd., 2010 

4. RavindraP.Singh, ‗Switchgear and Power System Protection‘, PHI Learning Private Ltd., 

NewDelhi, 2009. 
5. VK Metha,‖ Principles of Power Systems‖ S. Chand, 2005. 

6. Bhavesh Bhalja, R.P. Maheshwari, Nilesh G. Chotani,‘Protection and Switchgear‘ Oxford 

University Press, 2011. 

 

 

20153C63 

OBJECTIVES 

: 

To impart knowledge on the following Topics 

Building Blocks of Embedded System 

Various Embedded Development Strategies 

Bus Communication in processors, Input/output interfacing. 

Various processor scheduling algorithms. 

Basics of Real time operating system and example tutorials to discuss on one real time operating 

system tool. 

UNIT I INTRODUCTION TO EMBEDDED SYSTEMS 9 
Introduction to Embedded Systems –Structural units in Embedded processor   ,   selection   of 
processor & memory devices- DMA – Memory management methods- Timer and Counting devices, 
Watchdog Timer, Real Time Clock, In circuit emulator, Target Hardware Debugging. 

UNIT II EMBEDDED NETWORKING 9 

Embedded Networking: Introduction, I/O Device Ports & Buses–   Serial   Bus   communication 
protocols RS232 standard – RS422 – RS 485 - CAN Bus -Serial Peripheral Interface (SPI) – Inter 
Integrated Circuits (I

2
C) –need for device drivers. 

UNIT III EMBEDDED FIRMWARE DEVELOPMENT ENVIRONMENT 9 
Embedded Product Development Life Cycle- objectives, different phases of EDLC, Modelling of 
EDLC; issues in Hardware-software Co-design, Data Flow Graph, state machine model, 

Sequential Program Model, concurrent Model, object oriented Model. 
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UNIT IV RTOS BASED EMBEDDED SYSTEM DESIGN 9 

Introduction to basic concepts of RTOS- Task, process & threads, interrupt routines in RTOS, 

Multiprocessing  and Multitasking,  Preemptive  and non-preemptive  scheduling,  Task 

communication shared  memory, message passing-,  Inter process Communication– 

synchronization between   processes-semaphores,  Mailbox,   pipes,  priority   inversion, priority 

inheritance. 

UNIT V EMBEDDED SYSTEM APPLICATION AND DEVELOPMENT 9 

Case Study of Washing Machine- Automotive Application- Smart card System Application-ATM 

machine –Digital camera 
TOTAL : 45 PERIODS 

OUTCOMES: 

Ability to understand and analyze Embedded systems. 
Ability to suggest an embedded system for a given application. 

Ability to operate various Embedded Development Strategies 

Ability to study about the bus Communication in processors. 

Ability to acquire knowledge on various processor scheduling algorithms. 

Ability to understand basics of Real time operating system. 

TEXT BOOKS: 
1. Peckol, ―Embedded system Design‖, John Wiley & Sons,2010 

2. Lyla B Das,‖ Embedded Systems-An Integrated Approach‖, Pearson, 2013 

3. Shibu. K.V, ―Introduction to Embedded Systems‖, 2e, Mc graw Hill, 2017. 

REFERENCES 
1. Raj Kamal, ‗Embedded System-Architecture, Programming, Design‘, Mc Graw Hill, 2013. 

2. C.R.Sarma, ―Embedded Systems Engineering‖, University Press (India) Pvt. Ltd, 2013. 

3. Tammy Noergaard, ―Embedded Systems Architecture‖, Elsevier, 2006. 

4. Han-Way Huang, ―Embedded system Design Using C8051‖, Cengage Learning, 2009. 

5. Rajib Mall ―Real-Time systems Theory and Practice‖ Pearson Education, 2007. 
 

 

 

 

 
 

20153L66 POWER ELECTRONICS AND DRIVES LABORATORY L T P C 

  0 0 3 2 

OBJECTIVES: 

To provide hands on experience with power electronic converters and testing. 

 
LIST OF EXPERIMENTS 

1 Gate Pulse Generation using R, RC and UJT. 

2 Characteristics of SCR and TRIAC 

3 Characteristics of MOSFET and IGBT 

4 AC to DC half controlled converter 

5 AC to DC fully controlled Converter 

6 Step down and step up MOSFET based choppers 

7 IGBT based single phase PWM inverter 
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8 IGBT based three phase PWM inverter 

9 AC Voltage controller 

10 Switched mode power converter. 

11 Simulation of PE circuits (1Φ & 3Φ semi converters, 1Φ & 3Φ full converters, DC-DC 

converters, AC voltage controllers). 

12 Characteristics of GTO & IGCT. 

13 Characteristics of PMBLDC motor 

TOTAL: 60 PERIODS 

OUTCOMES: 

Ability to practice and understand converter and inverter circuits and apply software for 

engineering problems. 

Ability to experiment about switching characteristics various switches. 

Ability to analyze about AC to DC converter circuits. 

Ability to analyze about DC to AC circuits. 

Ability to acquire knowledge on AC to AC converters 

Ability to acquire knowledge on simulation software. 

 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

1. Device characteristics(for SCR, MOSFET, TRIAC,GTO,IGCT and IGBT kit with built-in / 

discrete power supply and meters) - 2 each 

2. SinglephaseSCRbasedhalfcontrolledconverterandfullycontrolledconverteralong with built- 
in/separate/firing circuit/module and meter – 2 each 

3. MOSFET based step up and step down choppers (Built in/ Discrete) – 1 each 

4. IGBT based single phase PWM inverter module/Discrete Component – 2 

5. IGBT based three phase PWM inverter module/Discrete Component – 2 

6. Switched mode power converter module/Discrete Component – 2 

7. SCR &TRIAC based 1 phase AC controller along with lamp or rheostat load - 2 

8. Cyclo converter kit with firing module – 1 

9. Dual regulated DC power supply with common ground 

10. Cathode ray Oscilloscope –10 

11. Isolation Transformer – 5 

12. Single phase Auto transformer –3 

13. Components (Inductance, Capacitance ) 3 set for each 

14. Multimeter – 5 

15. LCR meter – 3 

16. Rheostats of various ranges – 2 sets of 10 value 

17. Work tabilitys – 10 

18. DC and AC meters of required ranges – 20 

19. Component data sheets to be provided 

 

 

 
Page 64 of 116 1113



 

 

B.TECH-EEE-R2020-SEM VI 

 

20153L67 MICROPROCESSORS AND MICROCONTROLLERS 

LABORATORY 

L T   P C 

0 0 3 2 
OBJECTIVES: 

To provide training on programming of microprocessors and microcontrollers and 
understand the interface requirements. 

To simulate various microprocessors and microcontrollers using KEIL or Equivalent 

simulator. 
LIST OF EXPERIMENTS 

1 Simple arithmetic operations: addition / subtraction / multiplication / division. 

2 Programming with control instructions: 

(i) Ascending / Descending order, Maximum / Minimum of numbers. (ii) 

Programs using Rotate instructions. 

(iii) Hex / ASCII / BCD code conversions. 

3 Interface Experiments: with 8085 

(i) A/D Interfacing. & D/A Interfacing. 

4 Traffic light controller. 

5 I/O Port / Serial communication 

6 Programming Practices with Simulators/Emulators/open source 

7 Read a key ,interface display 

8 Demonstration of basic instructions with 8051 Micro controller execution, including: (i) 

Conditional jumps & looping 

(ii) Calling subroutines. 

9 Programming I/O Port and timer of 8051 (i) 

study on interface with A/D & D/A 

(ii) Study on interface with DC & AC motors 

10 Application hardware development using embedded processors. 

TOTAL: 60 PERIODS 

OUTCOMES: 

Ability to understand and apply computing platform and software for engineering 

problems. 

Ability to programming logics for code conversion. 

Ability to acquire knowledge on A/D and D/A. 

Ability to understand basics of serial communication. 

Ability to understand and impart knowledge in DC and AC motor interfacing. 

Ability to understand basics of software simulators. 

 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

 
Sl.No. Description of Equipment Quantity required 

1. 8085 Microprocessor Trainer with Power Supply 15 

2. 8051 Micro Controller Trainer Kit with power 

supply 

15 

3. 8255 Interface boards 5 

4. 8251 Interface boards 5 
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5. 8259 Interface boards 5 

6. 8279 Keyboard / Display Interface boards 5 

7. 8254 timer/ counters 5 

8. ADC and DAC cards 5 

9. AC & DC motor with Controller s 5 

10. Traffic Light Control Systems 5 

 

 

 

 

 
20153MP68 MINI PROJECT LT P C 

0 0 4 2 

 
OBJECTIVES: 

• To develop their own innovative prototype of ideas. 

• To train the students in preparing mini project reports and examination. 

 
The students in a group of 5 to 6 works on a topic approved by the head of the department and prepares a 

comprehensive mini project report after completing the work to   the satisfaction. The progress of the 

project is evaluated based on a minimum of two reviews. The review committee may be constituted by the 

Head of the Department. A mini project report is required at the end of   the semester. The mini project 

work is evaluated based on oral presentation and the mini project report jointly by external and internal 

examiners constituted by the Head of the Department. 

TOTAL: 60 PERIODS 

 
 

OUTCOMES: 
 

• On Completion of the mini project work students will be in a position to take up their 
final year project work and find solution by formulating proper methodology. 
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20153C71 

 
 

OBJECTIVES: 

To impart knowledge on the following Topics 

Various types of over voltages in power system and protection methods. 

Generation of over voltages in laboratories. 

Measurement of over voltages. 
Nature of Breakdown mechanism in solid, liquid and gaseous dielectrics. 

Testing of power apparatus and insulation coordination 

UNIT I OVER VOLTAGES IN ELECTRICAL POWER SYSTEMS 9 
Causes of over voltages and its effects on power system – Lightning, switching surges and 
temporary over voltages, Corona and its effects – Bewley lattice diagram- Protection 
against over voltages. 

UNIT II DIELECTRIC BREAKDOWN 9 

Properties of Dielectric materials - Gaseous breakdown in uniform and non-uniform fields – 

UNIT III GENERATION OF HIGH VOLTAGES AND HIGH CURRENTS 9 

Generation of High DC voltage: Rectifiers, voltage multipliers, vandigraff generator: 
generation of high impulse voltage: single and multistage Marx circuits – generation of high AC 
voltages: cascaded transformers, resonant transformer and tesla coil- generation of switching 
surges – generation of impulse currents - Triggering and control of impulse generators. 

UNIT IV MEASUREMENT OF HIGH VOLTAGES AND HIGH CURRENTS 9 
High Resistance with series  ammeter –  Dividers, Resistance, Capacitance and Mixed dividers 
- Peak Voltmeter, Generating Voltmeters - Capacitance Voltage Transformers, Electrostatic 

Voltmeters – Sphere Gaps - High current shunts- Digital techniques in high voltage 

measurement. 

UNIT V HIGH VOLTAGE TESTING & INSULATION COORDINATION 9 

High voltage testing of electrical power apparatus as per International and Indian standards 
– Power frequency, impulse voltage and DC testing of Insulators, circuit breakers, bushing, 

isolators and transformers- Insulation Coordination& testing of cabilitys. 

 
 

OUTCOMES: TOTAL : 45 PERIODS 

 

Ability to understand Transients in power system. 
Ability to understand Generation and measurement of high voltage. 

Ability to understand High voltage testing. 

Ability to understand various types of over voltages in power system. 
Ability to measure over voltages. 

Ability to test power apparatus and insulation coordination 
TEXT BOOKS: 
1. S.Naidu and V. Kamaraju, ‗High Voltage Engineering‘, Tata McGraw Hill, Fifth 

Edition, 2013. 
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Corona discharges –   Vacuum   breakdown – Conduction   and breakdown in pure and 

commercial liquids,   Maintenance   of   oil   Quality –   Breakdown   mechanisms in solid and 
composite dielectrics- Applications of insulating materials in electrical equipments.    
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2. E. Kuffel and W.S. Zaengl, J.Kuffel, ‗High voltage Engineering fundamentals‘, 
Newnes Second Edition Elsevier , New Delhi, 2005. 

3. C.L. Wadhwa, ‗High voltage Engineering‘, New Age International Publishers, Third 

Edition, 2010. 

 
REFERENCES 
1. L.L. Alston, ‗High Voltage Technology‘, Oxford University Press, First Indian Edition, 
2011. 

2. Mazen Abdel – Salam, Hussein Anis, Ahdab A-Morshedy, Roshday Radwan, High 

Voltage Engineering – Theory &Practice, Second Edition Marcel Dekker, Inc., 2010. 
3. Subir Ray,‘ An Introduction to High Voltage Engineering‘ PHI Learning Private 
Limited, New Delhi, Second Edition, 2013. 

 

 

 

 

20153C72 

 
 

OBJECTIVES: 

To impart knowledge on the following topics 

Significance of power system operation and control. 

Real power-frequency interaction and design of power-frequency controller. 

Reactive power-voltage interaction and the control actions to be implemented for 

maintaining the voltage profile against varying system load. 

Economic operation of power system. 

SCADA and its application for real time operation and control of power systems 

UNIT I PRELIMINARIES ON POWER SYSTEM OPERATION AND 9 

CONTROL 
Power scenario in Indian grid – National and Regional load dispatching centers  – 
requirements of good power system - necessity of voltage and frequency regulation - real power 
vs frequency and reactive power vs voltage control loops - system load variation, load curves and 
basic concepts of load dispatching -    load forecasting - Basics of speed 
governing mechanisms and  modeling   -   speed   load   characteristics  -   regulation   of two 
generators in parallel. 

UNIT II REAL POWER - FREQUENCY CONTROL 9 

Load Frequency Control (LFC) of single area system-static and dynamic analysis of 

uncontrolled and controlled cases - LFC of two area system - tie line modeling - block 

diagram representation of two area system - static and dynamic analysis - tie line with 

frequency bias control – state variability model - integration of economic dispatch control with 

LFC. 

UNIT III REACTIVE POWER – VOLTAGE CONTROL 9 

Generation and absorption of reactive power - basics of reactive power control – Automatic 

Voltage Regulator (AVR) – brushless AC excitation system – block diagram representation of 

AVR loop - static and dynamic analysis – stability compensation – voltage drop in 

transmission line - methods of reactive power injection - tap changing transformer, SVC (TCR + 

TSC) and STATCOM for voltage control. 
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UNIT IV ECONOMIC OPERATION OF POWER SYSTEM 9 
Statement of economic dispatch problem - input and output characteristics of thermal plant - 
incremental cost curve - optimal operation of thermal units without and with transmission losses 
(no derivation of transmission loss coefficients) - base point and participation factors method - 
statement of unit commitment (UC) problem - constraints on UC problem - solution of UC problem 
using priority list – special aspects of short term and long term hydrothermal problems. 

UNIT V COMPUTER CONTROL OF POWER SYSTEMS 9 
Need of computer control of power systems-concept of energy control centers and functions 
– PMU - system monitoring, data acquisition and controls - System hardware configurations 
- SCADA and EMS functions - state estimation problem – measurements and errors - 
weighted least square estimation - various operating states - state transition diagram. 

 

 
TOTAL : 45 PERIODS 

 

OUTCOMES: 
Ability to understand the day-to-day operation of electric power system. 

Ability to analyze the control actions to be implemented on the system to meet the minute- 

to-minute variation of system demand. 

Ability to understand the significance of power system operation and control. 

Ability to acquire knowledge on real power-frequency interaction. 

Ability to understand the reactive power-voltage interaction. 

Ability to design SCADA and its application for real time operation 

 
 

TEXT BOOKS: 

1. Olle.I.Elgerd, ‗Electric Energy Systems theory - An introduction‘, McGraw Hill 
Education Pvt. Ltd., New Delhi, 34th reprint, 2010. 

2. Allen. J. Wood and Bruce F. Wollen berg, ‗Power Generation, Operation and 

Control‘, John Wiley & Sons, Inc., 2016. 

3. Abhijit Chakrabarti and Sunita Halder, ‗Power System Analysis Operation and 

Control‘, PHI learning Pvt. Ltd., New Delhi, Third Edition, 2010. 

 
REFERENCES 

1. Kothari D.P. and Nagrath I.J., ‗Power System Engineering‘, Tata McGraw-Hill 

Education, Second Edition, 2008. 

2. Hadi Saadat, ‗Power System Analysis‘, McGraw Hill Education Pvt. Ltd., New Delhi, 

21st reprint, 2010. 

3. Kundur P., ‗Power System Stability and Control, McGraw Hill Education Pvt. Ltd., New 

Delhi, 10th reprint, 2010. 
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20153C73 RENEWABLE ENERGY SYSTEMS L 
3 

T 
0 

P 
0 

C 
3 

 

OBJECTIVES: 

To impart knowledge on the following Topics 

Awareness about renewable Energy Sources and technologies. Adequate 

inputs on a variety of issues in harnessing renewable Energy. Recognize 

current and possible future role of renewable energy sources. 

UNIT I RENEWABLE ENERGY (RE) SOURCES 9 

Environmental consequences of fossil fuel use, Importance of renewable sources of energy, Sustainable 

Design and development, Types of RE sources, Limitations of RE sources, Present Indian and 

international energy scenario of conventional and RE sources. 

UNIT II WIND ENERGY 9 

Power in the Wind – Types of Wind Power Plants(WPPs)–Components of WPPs-Working of WPPs- 
Siting of WPPs-Grid integration issues of WPPs. 

UNIT III SOLAR PV AND THERMAL SYSTEMS 9 

Solar Radiation, Radiation Measurement, Solar Thermal Power Plant, Central Receiver Power 

Plants, Solar Ponds.- Thermal Energy storage system with PCM- Solar Photovoltaic systems : Basic 

Principle of SPV conversion – Types of PV Systems- Types of Solar Cells, Photovoltaic cell concepts: 

Cell, module, array ,PV Module I-V Characteristics, Efficiency & Quality of the Cell, series and 

parallel connections, maximum power point tracking, Applications. 

UNIT IV BIOMASS ENERGY 9 

Introduction-Bio mass resources –Energy from Bio mass: conversion processes-Biomass Cogeneration- 
Environmental Benefits. Geothermal Energy: Basics, Direct Use, Geothermal Electricity. Mini/micro 
hydro power: Classification of hydropower schemes, Classification of water turbine, Turbine theory, 
Essential components of hydroelectric system. 

UNIT V OTHER ENERGY SOURCES 9 
Tidal Energy: Energy from the tides, Barrage and Non Barrage Tidal power systems. Wave Energy: 
Energy from waves, wave power devices. Ocean Thermal Energy Conversion (OTEC)- Hydrogen 
Production and Storage- Fuel cell : Principle of working- various types - construction and applications. 
Energy Storage System- Hybrid Energy Systems. 

TOTAL : 45 PERIODS 
OUTCOMES: 

Ability to create awareness about renewable Energy Sources and technologies. 

Ability to get adequate inputs on a variety of issues in harnessing renewable Energy. 

Ability to recognize current and possible future role of renewable energy sources. 

Ability to explain the various renewable energy resources and technologies and their applications. 
Ability to understand basics about biomass energy. 

Ability to acquire knowledge about solar energy. 

TEXT BOOKS: 
1. Joshua Earnest, Tore Wizeliu, ‗Wind Power Plants and Project Development‘, PHI Learning 
Pvt.Ltd, New Delhi, 2011. 

2. D.P.Kothari, K.C Singal, Rakesh Ranjan ―Renewable Energy Sources and Emerging 

Technologies‖, PHI Learning Pvt.Ltd, New Delhi, 2013. 

3. Scott Grinnell, ―Renewable Energy & Sustainable Design‖, CENGAGE Learning, USA, 
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REFERENCES 

1. A.K.Mukerjee and Nivedita Thakur,‖ Photovoltaic Systems: Analysis and Design‖, PHI 

Learning Private Limited, New Delhi, 2011 

2. Richard A. Dunlap,‖ Sustainable Energy‖ Cengage Learning India Private Limited, Delhi, 

2015. 

3. Chetan Singh Solanki, ― Solar Photovoltaics : Fundamentals, Technologies and 

Applications‖, PHI Learning Private Limited, New Delhi, 2011 

4. Bradley A.   Striebig,Adebayo   A.Ogundipe   and   Maria   Papadakis,‖   Engineering 

Applications in Sustainable Design and Development‖, Cengage Learning India Private Limited, 

Delhi, 2016. 

5. Godfrey Boyle, ―Renewable energy‖, Open University, Oxford University Press in 

association with the Open University, 2004. 

6. Shobh Nath Singh, ‗Non-conventional Energy resources‘ Pearson Education ,2015. 
 

 

 

 

 
20153L77 POWER SYSTEM SIMULATION LABORATORY L T P C 

  0 0 3 2 

OBJECTIVES: 

      To provide better understanding of power system analysis through digital simulation. 

 
LIST OF EXPERIMENTS 

1 Computation of Transmission Line Parameters 

2 Formation of Bus Admittance and Impedance Matrices and Solution of Networks 

3 Power Flow Analysis using Gauss-Seidel Method 

4 Power Flow Analysis using Newton Raphson Method 

5 Symmetric and unsymmetrical fault analysis 

6 Transient stability analysis of SMIB System 

7 Economic Dispatch in Power Systems 

8 Load – Frequency Dynamics of Single- Area and Two-Area Power Systems 

9 State estimation: Weighted least square estimation 

10 Electromagnetic Transients in Power Systems : Transmission Line Energization 

 

 
OUTCOMES: TOTAL: 60 PERIODS 

 

Ability to understand power system planning and operational studies. 

Ability to acquire knowledge on Formation of Bus Admittance and Impedance Matrices and 

Solution of Networks. 

Ability to analyze the power flow using GS and NR method 

Ability to find Symmetric and Unsymmetrical fault 

Ability to understand the economic dispatch. 

Ability to analyze the electromagnetic transients. 
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LIST OF EQUIPMENT FOR A BATCH OF 30 

STUDENTS: 
 

1. Personal computers (Intel i3, 80GB, 2GBRAM) – 30 nos 

2. Printer laser- 1 No. 
3. Dot matrix- 1 No. 

4. Server (Intel i5, 80GB, 2GBRAM) (High Speed Processor) – 1 No. 

5. Software: any power system simulation software with 5 user license 

6. Compliers: C, C++, VB, VC++ - 30 users 
 

 

 

 
RENEWABLE ENERGY SYSTEMS LABORATORY L T P C 

 0 0 3 2 
 

OBJECTIVES: 

To train the students in Renewable Energy Sources and technologies. 

To provide adequate inputs on a variety of issues in harnessing Renewable Energy. 

To recognize current and possible future role of Renewable energy sources. 

 

LIST OF EXPERIMENTS 

1 Simulation study on Solar PV Energy System. 

2 Experiment on ―VI-Characteristics and Efficiency of 1kWp Solar PV System‖. 

3 Experiment on ―Shadowing effect & diode based solution in 1kWp Solar PV System‖. 

4 Experiment on Performance assessment of Grid connected and Standalone 1kWp Solar 

Power System. 
5 Simulation study on Wind Energy Generator. 

6 Experiment on Performance assessment of micro Wind Energy Generator. 

7 Simulation study on Hybrid (Solar-Wind) Power System. 

8 Experiment on Performance Assessment of Hybrid (Solar-Wind) Power System. 

9 Simulation study on Hydel Power. 

 

10 Experiment on Performance Assessment of 100W Fuel Cell. 

11 Simulation study on Intelligent Controllers for Hybrid Systems. 

 
OUTCOMES: 

Ability to understand and analyze Renewable energy systems. 

 
TOTAL: 60 PERIODS 

Ability to train the students in Renewable Energy Sources and technologies. 

Ability to provide adequate inputs on a variety of issues in harnessing Renewable 

Energy. 

Ability to simulate the various Renewable energy sources. 

Ability to recognize current and possible future role of Renewable energy sources. 

Ability to understand basics of Intelligent Controllers. 
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LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

 

S.No Name of the equipments / Components Quantity 

Required 

Remarks 

1. Personal computers (Intel i3, 80GB, 2GBRAM) 15 - 

2. CRO 9 30MHz 

3. Digital Multimeter 10 Digital 

4. PV panels - 100W, 24V 1  

5. Battery storage system with charge and 

discharge control 40Ah 

1  

6. PV Emulator 1  

7. Micro Wind Energy Generator module 1  

 

 
 

Consumabilitys (Minimum of 5 Nos. each) 

8. Potentiometer 5 - 

9. Step-down transformer 5 230V/12-0-12V 

10 Component data sheets to be provided   
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17153CEC -COMPS 0 0 2 2 

 
Electric Circuits and Fields: 

Network graph, KCL, KVL, node and mesh analysis, transient response of dc and ac networks; sinusoida 

steady-state analysis, resonance, basic filter concepts; ideal current and voltage sources, Thevenin‘s 

Norton‘s and Superposition and Maximum Power Transfer theorems, two-port networks, three phas 

circuits; Gauss Theorem, electric field and potential due to point, line, plane and spherical charg 

distributions; Ampere‘s and Biot-Savart‘s laws; inductance; dielectrics; capacitance. 

Signals and Systems: 

Representation of continuous and discrete-time signals; shifting and scaling operations; linear, time 

invariant and causal systems; Fourier series representation of continuous periodic signals; sampling 

theorem; Fourier, Laplace and Z transforms. 

 
 

 
Page 74 of 116 

 1124



Page 75 of 116 

 

 

 
Electrical Machines: 

B.TECH-EEE-R2020-SEM VIII 

 

Single phase transformer – equivalent circuit, phasor diagram, tests, regulation and efficiency; three phase 

transformers – connections, parallel operation; auto-transformer; energy conversion principles; DC 

machines – types, windings, generator characteristics, armature reaction and commutation, starting and 

speed control of motors; three phase induction motors – principles, types, performance characteristics, 

starting and speed control; single phase induction motors; synchronous machines – performance, 

regulation and parallel operation of generators, motor starting, characteristics and applications; servo and 

stepper motors. 

 
Power Systems: 

 
Basic power generation concepts; transmission line models and performance; cable performance, 

insulation; corona and radio interference; distribution systems; per-unit quantities; bus impedance and 

admittance matrices; load flow; voltage control; power factor correction; economic operation; 

symmetrical components; fault analysis; principles of over-current, differential and distance protection; 

solid state relays and digital protection; circuit breakers; system stability concepts, swing curves and equal 

area criterion; HVDC transmission and FACTS concepts. 

 
Control Systems: 

 
Principles of feedback; transfer function; block diagrams; steady-state errors; Routh and Niquist 

techniques; Bode plots; root loci; lag, lead and lead-lag compensation; state space model; state transition 

matrix, controllability and observability. 

 
Electrical and Electronic Measurements: 

 
Bridges and potentiometers; PMMC, moving iron, dynamometer and induction type instruments; 

measurement of voltage, current, power, energy and power factor; instrument transformers; digital 

voltmeters and multimeters; phase, time and frequency measurement; Q-meters; oscilloscopes; 

potentiometric recorders; error analysis. 

 
Analog and Digital Electronics: 

Characteristics of diodes, BJT, FET; amplifiers – biasing, equivalent circuit and frequency response; 

oscillators and feedback amplifiers; operational amplifiers – characteristics and applications; simple active 

filters; VCOs and timers; combinational and sequential logic circuits; multiplexer; Schmitt trigger; multi- 

vibrators; sample and hold circuits; A/D and D/A converters; 8-bit microprocessor basics, architecture, 

programming and interfacing. 

 
Power Electronics and Drives: 

Semiconductor power diodes, transistors, thyristors, triacs, GTOs, MOSFETs and IGBTs – static 

characteristics and principles of operation; triggering circuits; phase control rectifiers; bridge converters – 

fully controlled and half controlled; principles of choppers and inverters; basis concepts of adjustable 

speed dc and ac drives. 
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20153E64A ADVANCED CONTROL SYSTEM LT P C 

2 2 0 3 
OBJECTIVES 

i. To provide knowledge on design state feedback control and state observer. 
ii. To provide knowledge in phase plane analysis. 

iii. To give basic knowledge in describing function analysis. 
iv. To study the design of optimal controller. 
v. To study the design of optimal estimator including Kalman Filter 

 

UNIT I STATE VARIABLE ANALYSIS 6+6 

Introduction- concepts of state variables and state model-State model for linear continuous time systems, 
Diagonalisation- solution of state equations- Concepts of controllability and observability. 

 

UNIT II STATE VARIABLE DESIGN 6+6 
Introduction to state model: Effect of state feedback - Pole placement design: Necessary and sufficient 
condition for arbitrary pole placement, State regulator design Design of state observers- Separation 
principle- Design of servo systems: State feedback with integral control. 

 

 
UNIT III SAMPLED DATA ANALYSIS 6+6 
Introduction spectrum analysis of sampling process signal reconstruction difference equations The Z transform 
function, the inverse Z transform function, response of Linear discrete system, the Z transform analysis 
of sampled data control systems, response between sampling instants, the Z and S domain relationship. 
Stability analysis and compensation techniques. 

 

UNIT IV NON LINEAR SYSTEMS 6+6 
Introduction, common physical nonlinearites, The phase plane method: concepts, singular points, stability 
of non linear systems, construction of phase trajectories system analysis by phase plane method. The 
describing function method, stability analysis by describing function method, Jump resonance. 

 

UNIT V OPTIMAL CONTROL 6+6 

Introduction: Classical control and optimization, formulation of optimal control problem, Typical optimal 
control performance measures - Optimal state regulator design: Lyapunov equation, Matrix Riccati equation 
- LQR steady state optimal control – Application examples. 

 

OUTCOMES: TOTAL: 60 PERIODS 

 

i. Able to design state feedback controller and state observer. 
ii. Able to understand   and analyse linear   and   nonlinear   systems   using   phase   plane method. 
iii. Able to understand and analyse nonlinear systems using describing function method. 
iv. Able to understand and design optimal controller. 
v. Able to understand optimal estimator including Kalman Filter. 
vi. Ability to apply advanced control strategies to practical engineering problems. 

 

TEXT BOOKS: 
th

 
1. M.Gopal, ―Digital Control and State Variable Methods‖, 4 edition, Mc Graw Hill India, 2012 
2. K. Ogata, ‗Modern Control Engineering‘, 5th Edition, Pearson, 2012. 
3. K. P. Mohandas, ―Modern Control Engineering‖, Sanguine Technical Publishers, 2006. 

 

REFERENCES: 
rd

 
1. M.Gopal, Modern Control System Theory, 3 edition, New Age International Publishers, 2014. 
2. William S Levine, ―Control System Fundamentals,‖ The Control Handbook, CRC Press, Tayler and 

Francies Group, 2011. 
3. Ashish Tewari, ‗Modern Control Design with Matlab and Simulink‘, John Wiley, New Delhi, 2002. 
4. T. Glad and L. Ljung,, ―Control Theory –Multivariable and Non-Linear Methods‖, Taylor & Francis, 

2002. 
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20153E64B VISUAL LANGUAGES AND APPLICATIONS L T P C 
  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

To study about the concepts of windows programming models, MFC applications, drawing with the 

GDI, getting inputs from Mouse and the Keyboard. 

To study the concepts of Menu basics, menu magic and classic controls of the windows 

programming using VC++. 

To study the concept of Document/View Architecture with single & multiple document 

 
interface, toolbars, status bars and File I/O Serialization. 

To study about the integrated development programming event driven programming, variabilitys, constants, 

procedures and basic ActiveX controls in visual basic. 

To understand the database and the database management system, visual data manager, data bound 

controls and ADO controls in VB. 

UNIT I FUNDAMENTALS OF WINDOWS AND MFC 9 

Messages - Windows programming - SDK style - Hungarian notation and windows data types - SDK 

programming in perspective. The benefits of C++ and MFC - MFC design philosophy – Document / 

View architecture - MFC class hierarchy - AFX functions. Application object - Frame window object - 

Message map. Drawing the lines – Curves – Ellipse – Polygons and other shapes. GDI pens – Brushes - GDI 

fonts - Deleting GDI objects and deselecting GDI objects. Getting input from the mouse: Client & Non- 

client - Area mouse messages - Mouse wheel - Cursor. Getting input from the keyboard: Input focus - 

Keystroke messages - Virtual key codes - Character & dead key messages. 

UNIT II RESOURCES AND CONTROLS 9 

Creating a menu – Loading and displaying a menu – Responding to menu commands – Command ranges - 

Updating the items in menu, update ranges – Keyboard accelerators. Creating menus programmatically - 

Modifying menus programmatically - The system menu - Owner draw menus – Cascading menus - Context 

menus.   The C button class – C list box class – C static class - The font view application – C edit class – C 

combo box class – C scrollbar class. Model dialog boxes – Modeless dialog boxes. 

UNIT III DOCUMENT / VIEW ARCHITECTURE 9 

The in existence function revisited – Document object – View object – Frame window object 

– Dynamic object creation. SDI document template - Command routing. Synchronizing multiple views of 

a document – Mid squares application – Supporting multiple document 
types – Alternatives to MDI. Splitter Windows: Dynamic splitter window – Static splitter 
windows. Creating & initializing a toolbar - Controlling the toolbar‘s visibility – Creating & 
initializing a status bar - Creating custom status bar panes –   Status   bar   support   in appwizard. 
Opening, closing and creating the files - Reading & Writing – C file derivatives – Serialization basics - Writing 
serializability classes. 

 
 

UNIT IV FUNDAMENTALS OF VISUAL BASIC 9 

Menu bar – Tool bar – Project explorer – Toolbox – Properties window – Form designer – Form layout – 

Intermediate window. Designing the user interface: Aligning the controls – Running the application – Visual 

development and event driven programming. 

 
Variabilitys: Declaration – Types – Converting variability types – User defined data types - Lifetime of a 

variability. Constants - Arrays – Types of arrays. Procedures: Subroutines – Functions – Calling procedures. 

Text box controls – List box & Combo box controls – Scroll bar and slider controls – File controls. 
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UNIT V DATABASE PROGRAMMING WITH VB 9 

Record sets – Data control – Data control properties, methods. Visual data manager: Specifying indices 

with the visual data manager – Entering data with the visual data manager. Data bound list control – 

Data bound combo box – Data bound grid control. Mapping databases: Database object – Tability def 

object, Query def object. Programming the active database objects – ADO object model – Establishing a 

connection - Executing SQL statements – Cursor types and locking mechanism – Manipulating the record 

set object – Simple record editing and updating. 

 
 

OUTCOMES: 

Ability to understand and apply computing platform and software for engineering problems 

Ability to study about the concepts of windows programming models. 

Ability to study the concepts of Menu basics, menu magic and classic controls. 

Ability to study the concept of Document/View Architecture with single & multiple document 

interface. 

Ability to study about the integrated development programming event driven programming. 

Ability to understand the database and the database management system. 

TEXT BOOKS: 

1. Jeff Prosise, ‗Programming Windows With MFC‘, Second Edition, WP Publishers & Distributors (P) 
Ltd, Reprinted, 2002. 

2. Evangelos Petroutsos, ‗Mastering Visual Basic 6.0‘, BPB Publications, 2002. 

REFERENCES 

1. Herbert Schildt, ‗MFC Programming From the Ground Up‘, Second Edition, McGraw 

Hill, reprinted, 2002. 

2. John Paul Muller, ‗Visual C++ 6 From the Ground Up Second Edition‘, McGraw Hill, Reprinted, 
2002. 

3. Curtis Smith & Micheal Amundsen, ‗Teach Yourself Database Programming with 

Visual Basic 6 in 21 days‘, Techmedia Pub, 1999. 
 

 

 
20153E64C DESIGN OF ELECTRICAL APPARATUS L T P C 

  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

Magnetic circuit parameters and thermal rating of various types of electrical machines. 

Armature and field systems for D.C. machines. 

Core, yoke, windings and cooling systems of transformers. 

Design of stator and rotor of induction machines and synchronous machines. 

The importance of computer aided design method. 

UNIT I DESIGN OF FIELD SYSTEM AND ARMATURE 9 

Major considerations in Electrical Machine Design – Materials for Electrical apparatus – Design of 

Magnetic circuits – Magnetising current – Flux leakage – Leakage in Armature. Design of lap winding and 

wave winding. 

UNIT II DESIGN OF TRANSFORMERS 9 

Construction - KVA output for single and three phase transformers – Overall dimensions – design of yoke, 
core and winding for core and shell type transformers – Estimation of No load current – Temperature rise 
in Transformers – Design of Tank and cooling tubes of Transformers. Computer program: Complete Design 
of single phase core transformer 
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UNIT III DESIGN OF DC MACHINES 9 

Construction - Output Equations – Main Dimensions – Choice of   specific   loadings   – Selection of 

number of poles – Design of Armature – Design of commutator and brushes – design of field Computer 

program: Design of Armature main dimensions 

UNIT IV DESIGN OF INDUCTION MOTORS 9 

Construction - Output equation of Induction motor – Main dimensions – choice of specific loadings – Design 

of squirrel cage rotor and wound rotor –Magnetic leakage calculations – Operating characteristics : 

Magnetizing current - Short circuit current – Circle diagram - Computer program: Design of slip-ring rotor 

UNIT V DESIGN OF SYNCHRONOUS MACHINES 9 

Output equations – choice of specific loadings – Design of salient pole machines – Short circuit ratio – 

Armature design – Estimation of air gap length – Design of rotor –Design of damper winding – Determination 

of full load field MMF – Design of field winding – Design of turbo alternators -Computer program: Design 

of Stator main dimensions-Brushless DC Machines 

 
 

OUTCOMES: TOTAL : 45 PERIODS 

 
Ability to understand basics of design considerations for rotating and static electrical machines 

Ability to design of field system for its application. 

Ability to design sing and three phase transformer. 

Ability to design armature and field of DC machines. 

Ability to design stator and rotor of induction motor. 

 

TEXT BOOKS: 

1. Sawhney, A.K., ‗A Course in Electrical Machine Design‘, Dhanpat Rai& Sons, New 

Delhi, Fifth Edition, 1984. 

2. M V Deshpande ‗Design and Testing of Electrical Machines‘ PHI learning Pvt Lt, 
2011. 

3. Sen, S.K., ‗Principles of Electrical Machine Designs with Computer Programmes‘, Oxford and IBH 
Publishing Co. Pvt. Ltd., New Delhi, Second Edition, 2009. 

REFERENCES 

1. A.Shanmugasundaram, G.Gangadharan, R.Palani ‗Electrical Machine Design Data 

Book‘, New Age International Pvt. Ltd., Reprint 2007. 

2. ‗Electrical Machine Design‘, Balbir Singh, Vikas Publishing House Private Limited, 

1981. 

3. V Rajini, V.S Nagarajan, ‗Electrical Machine Design‘, Pearson, 2017. 

4. K.M.Vishnumurthy ‗Computer aided design of electrical machines‘ B S 
Publications,2008 
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20153E64D POWER SYSTEM STABILITY L T P C 

3 0 0 3 

OBJECTIVES: 
 

To understand the fundamental concepts of stability of power systems and its 
classification. 

To expose the students to dynamic behaviour of the power system for small and large 
disturbances. 

To understand and enhance the stability of power systems. 

 

UNIT I INTRODUCTION TO STABILITY 9 
Fundamental concepts - Stability and energy of a system - Power System Stability: Definition, 

Causes, Nature and   Effects   of   disturbances,   Classification   of   stability, Modelling   of 
electrical components - Basic assumptions made in   stability   studies- Modelling of 
Synchronous machine for stability studies(classical model) - Rotor dynamics and the swing equation. 

UNIT II SMALL-SIGNAL STABILITY 9 

Basic concepts and definitions – State space representation, Physical Interpretation of small– 

signal stability, Eigen properties of the state matrix: Eigenvalues and eigenvectors, modal matrices, 

eigenvalue and stability, mode shape and participation factor. Small– signal stability analysis of 

a Single-Machine Infinite Bus (SMIB) Configuration with numerical example. 

UNIT III TRANSIENT STABILITY 9 
Review of numerical integration methods: modified Euler and Fourth Order Runge-Kutta methods, 
Numerical stability,. Interfacing of Synchronous machine (classical machine) model to the 

transient stability algorithm (TSA) with partitioned – explicit approaches- Application of TSA to 
SMIB system. 

UNIT IV VOLTAGE STABILITY 9 

Factors affecting voltage stability- Classification of Voltage stability-Transmission system 

characteristics- Generator   characteristics-   Load   characteristics-   Characteristics   of reactive 

power compensating Devices- Voltage collapse. 

UNIT V ENHANCEMENT OF SMALL-SIGNAL STABILITY AND TRANSIENT 9 

STABILITY 
Power System Stabilizer –. Principle behind transient stability enhancement methods: high-speed 
fault clearing, regulated shunt compensation, dynamic braking, reactor switching, 
independent pole-operation of circuit-breakers, single-pole switching, fast- valving, high-speed 
excitation systems. 

TOTAL : 45 PERIODS 

 
 

OUTCOMES: 

Learners will attain knowledge about the stability of power system 

Learners will have knowledge on small-signal stability, transient stability and voltage stability. 

Learners will be able to understand the dynamic behaviour of synchronous generator 

for different disturbances. 

Learners will be able to understand the various methods to enhance the stability of a power 
system. 
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TEXT BOOKS: 

1. Power system stability and control ,P. Kundur ; edited by Neal J. Balu, Mark G. 
Lauby, 

McGraw-Hill, 1994. 
2. R.Ramnujam,‖ Power System Dynamics Analysis and Simulation, PHI Learning 

Private Limited, New Delhi, 2009 
3. T.V. Cutsem and C.Vournas, ―Voltage Stability of Electric Power Systems‖, 

Kluwer publishers, 1998. 
 

REFERENCES 

1 Peter W., Saucer, Pai M.A., ―Power System Dynamics and Stability, Pearson 

Education (Singapore), 9th Edition, 2007. 

2 EW. Kimbark., ―Power System Stability‖, John Wiley & Sons Limited, New Jersey, 

2013. 

3 SB. Crary., ―Power System Stability‖, John Wiley & Sons Limited, New Jersey, 1955. 

4 K.N. Shubhanga,―Power System Analysis‖ Pearson, 2017. 
5 Power systems dynamics: Stability and control / K.R. Padiyar, BS Publications, 2008 
6 Power system control and Stability P.M. Anderson, A.A. Foud, Iowa State University 

Press, 1977. 

 

 

20153E64E 

 
OBJECTIVES: To impart knowledge about the following topics: 

Switched mode power supplies 

Matrix Converter 

Soft switched converters 

UNIT I SWITCHED MODE POWER SUPPLIES (SMPS) 9 

DC Power supplies and Classification; Switched mode dc power supplies - with and without isolation, single and 

multiple outputs; Closed loop control and regulation; Design examples on converter and closed loop 

performance. 

UNIT II AC-DC CONVERTERS 9 

Switched mode AC-DC converters. synchronous rectification - single and three phase topologies - 

switching techniques - high input power factor . reduced input current harmonic distortion. improved efficiency. 

with and without input-output isolation. performance indices design examples 

UNIT III DC-AC CONVERTERS 9 

Multi-level Inversion - concept, classification of multilevel inverters, Principle of operation, main features and 

analysis of Diode clamped, Flying capacitor and cascaded multilevel inverters; Modulation schemes. 

UNIT IV AC-AC CONVERTERS WITH AND WITHOUT DC LINK 9 

Matrix converters. Basic topology of matrix converter; Commutation – current path; Modulation 
techniques - scalar modulation, indirect modulation; Matrix converter as only AC-DC converter; AC-AC 
converter with DC link - topologies and operation - with and without resonance link - converter with dc 
link converter; Performance comparison with matrix converter with DC link converters. 

UNIT V SOFT-SWITCHING POWER CONVERTERS 9 

Soft switching techniques. ZVS, ZCS, quasi resonance operation; Performance comparison hard switched 

and soft switched converters.AC-DC converter, DC-DC converter, DC-AC converter.; Resonant DC 

power supplies . 
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OUTCOMES: TOTAL : 45 PERIODS 

• Ability to suggest converters for AC-DC conversion and SMPS 

TEXT BOOKS: 

1. Power Electronics Handbook, M.H.Rashid, Academic press, New york, 2000. 

2. Advanced DC/DC Converters, Fang Lin Luo and Fang Lin Luo, CRC Press, 

NewYork, 2004. 
3. Control in Power Electronics- Selected Problem, Marian P.Kazmierkowski, 

R.Krishnan and Frede Blaabjerg, Academic Press (Elsevier Science), 2002. 

REFERENCES 

1. Power Electronic Circuits, Issa Batarseh, John Wiley and Sons, Inc.2004 

2. Power Electronics for Modern Wind Turbines, Frede Blaabjerg and Zhe Chen, 
Morgan & Claypool Publishers series, United States of America, 2006. 

3. Krein Philip T, Elements of Power Electronics,Oxford University press, 2008 

4. Agarwal ,Power Electronics: Converters, Applications, and Design, 3rd edition, Jai P, 
Prentice Hall,2000 

5. L. Umanand, Power Electronics: Essentials & Applications, John Wiley and Sons, 

2009. 

 

 

 

 

 
20153E64F INTELLECTUAL PROPERTY RIGHTS L T P C 

3 0 0   3 

OBJECTIVE: 

To give an idea about IPR, registration and its enforcement. 

UNIT I INTRODUCTION 9 
Introduction to IPRs, Basic concepts and need for Intellectual Property - Patents, Copyrights, 
Geographical Indications, IPR in India and Abroad – Genesis and Development – the way from WTO to 
WIPO –TRIPS, Nature of Intellectual Property, Industrial Property, technological Research, Inventions 
and Innovations – Important examples of IPR. 

UNIT II REGISTRATION OF IPRs 10 
Meaning and practical aspects of registration of Copy Rights, Trademarks, Patents, Geographical 
Indications, Trade Secrets and Industrial Design registration in India and Abroad 

UNIT III AGREEMENTS AND LEGISLATIONS 10 
International Treaties and Conventions on IPRs, TRIPS Agreement, PCT Agreement, Patent Act of 
India, Patent Amendment Act, Design Act, Trademark Act, Geographical Indication Act. 

UNIT IV DIGITAL PRODUCTS AND LAW 9 
Digital Innovations and Developments as Knowledge Assets – IP Laws, Cyber Law and Digital Content 
Protection – Unfair Competition – Meaning and Relationship between Unfair Competition and IP Laws – Case 
Studies. 

UNIT V ENFORCEMENT OF IPRs 7 

Infringement of IPRs, Enforcement Measures, Emerging issues – Case Studies. 

 

 

 
TOTAL:45 PERIODS 
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+ Ability to manage Intellectual Property portfolio to enhance the value of the firm. 

TEXT BOOKS 

1. V. Scople Vinod, Managing Intellectual Property, Prentice Hall of India pvt Ltd, 2012 

2. S. V. Satakar, ―Intellectual Property Rights and Copy Rights, Ess Ess Publications, New 
Delhi, 

2002 

REFERENCES: 
1. Deborah E. Bouchoux, ―Intellectual Property: The Law of Trademarks, Copyrights, Patents 
and 

Trade Secrets‖, Cengage Learning, Third Edition, 2012. 

2. Prabuddha Ganguli,‖Intellectual Property Rights: Unleashing the Knowledge 

Economy‖, McGraw Hill Education, 2011. 

3. Edited by Derek Bosworth and Elizabeth Webster, The Management of Intellectual 

Property, Edward Elgar Publishing Ltd., 2013. 
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20153E65A PRINCIPLES OF ROBOTICS L T P C 
3 0 0 3 

OBJ 
ECTI 
VES: 

   To introduce the functional elements of Robotics 

   To impart knowledge on the direct and inverse kinematics 

   To introduce the manipulator differential motion and control 

   To educate on various path planning techniques 

   To introduce the dynamics and control of manipulators 
 

UNIT I BASIC CONCEPTS 9 
Brief   history-Types   of   Robot–Technology-Robot   classifications    and    specifications-Design 
and controlissues- Various manipulators – Sensors - work cell - Programming languages. 

UNIT II DIRECT AND INVERSE KINEMATICS 9 
Mathematical representation of Robots - Position and orientation – Homogeneous transformation- 
Various joints- Representation using the Denavit Hattenberg parameters -Degrees of freedom-Direct 
kinematics-Inverse kinematics- SCARA robots- Solvability – Solution methods-Closed form solution. 

UNIT III MANIPULATOR DIFFERENTIAL MOTION AND STATICS 9 

Linear and angular velocities-Manipulator Jacobian-Prismatic and rotary joints–Inverse -Wrist and 

arm singularity - Static analysis - Force and moment Balance. 

space technique - Parametric descriptions - Straight line and circular paths - Position and 
orientation planning. 

UNIT V DYNAMICS AND CONTROL 9 
Lagrangian mechanics-2DOF Manipulator-Lagrange Euler formulation-Dynamic model – 
Manipulator control problem-Linear control schemes-PID control scheme-Force control of robotic 
manipulator. 

 

TOTAL: 45 PERIOD 

 

OUTCOMES:  

   Ability to understand basic concept of robotics. 

   To analyze Instrumentation systems and their applications to various 

   To know about the differential motion add statics in robotics 

   To know about the various path planning techniques. 

   To know about the dynamics and control in robotics industrie. 

 
TEXT BOOKS: 
1. R.K.Mittal and I.J.Nagrath, Robotics and Control, Tata McGraw Hill, New Delhi,4th Reprint, 2005. 
2. JohnJ.Craig ,Introduction to Robotics Mechanics and Control, Third edition, Pearson Education, 

2009. 

3. M.P.Groover, M.Weiss, R.N. Nageland N. G.Odrej, Industrial Robotics, McGraw-Hill 
Singapore, 1996. 
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REFERENCES: 
1. Ashitava Ghoshal, Robotics-Fundamental Concepts and Analysis‘, Oxford University Press, 

Sixth impression, 2010. 
2. K. K.Appu Kuttan, Robotics, I K International, 2007. 
3. Edwin Wise, Applied Robotics, Cengage Learning, 2003. 
4. R.D.Klafter,T.A.Chimielewski and M.Negin, Robotic Engineering–An Integrated 

Approach, Prentice Hall of India, New Delhi, 1994. 
 

5. B.K.Ghosh, Control in Robotics and Automation: Sensor Based Integration, Allied 
 Publishers,Chennai, 1998.    

6. S.Ghoshal, ― Embedded Systems & Robotics‖ – Projects using the 8051   

 Microcontroller‖, Cengage Learning, 2009.    

 

 

 
20153E65B SPECIAL ELECTRICAL MACHINES L T P C 

  3 0 0 3 

 
OBJECTIVES: 

To impart knowledge on the following Topics 

Construction, principle of operation, control and performance of stepping motors. 

Construction, principle of operation, control and performance of switched reluctance motors. 

Construction, principle of operation, control and performance of permanent magnet 

brushless D.C. motors. 

Construction, principle   of operation   and   performance   of permanent magnet 

synchronous motors. 

Construction, principle of operation and performance of other special Machines. 

UNIT I STEPPER MOTORS 9 

Constructional features –Principle of operation –Types –   Torque   predictions   –   Linear 
Analysis – Characteristics – Drive circuits – Closed loop control – Concept of lead angle - 
Applications. 

UNIT II SWITCHED RELUCTANCE MOTORS (SRM) 9 

Constructional features –Principle of operation- Torque prediction–Characteristics Steady state 

performance prediction – Analytical Method – Power controllers – Control of SRM drive- Sensor 

less operation of SRM – Applications. 

UNIT III PERMANENT MAGNET BRUSHLESS D.C. MOTORS 9 

Fundamentals of Permanent Magnets- Types- Principle   of   operation-   Magnetic   circuit 

analysis- EMF and Torque equations- Power Converter Circuits and their controllers - 

Characteristics and control- Applications. 

UNIT IV PERMANENT MAGNET SYNCHRONOUS MOTORS (PMSM) 9 

Constructional features -Principle of operation – EMF and Torque equations - Sine wave motor 
with practical windings - Phasor diagram - Power controllers – performance characteristics - 
Digital controllers  – Applications. 

UNIT V OTHER SPECIAL MACHINES 9 
Constructional features – Principle of operation and Characteristics of Hysteresis motor- 
Synchronous Reluctance Motor–Linear Induction motor-Repulsion motor- Applications. 

 

TOTAL : 45 PERIODS 
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OUTCOMES: 
 

Ability to analyze and design controllers for special Electrical Machines. 

Ability to acquire the knowledge on construction and operation of stepper motor. 
Ability to acquire the knowledge on construction and operation of stepper switched 
reluctance motors. 

Ability to construction, principle of operation, switched reluctance motors. 

Ability to acquire the knowledge on construction and operation of permanent magnet 

brushless D.C. motors. 

   Ability to acquire the knowledge on construction and operation of permanent magnet 

synchronous motors. 

   Ability to select a special Machine for a particular application. 
 

 

TEXT BOOKS: 
   K.Venkataratnam, ‗Special Electrical Machines‘, Universities Press (India) Private 

Limited, 2008. 

   T. Kenjo, ‗Stepping Motors and Their Microprocessor Controls‘, Clarendon Press 
London, 1984 

   E.G. Janardanan, ‗Special electrical machines‘, PHI learning Private Limited, Delhi, 
2014. 

REFERENCES 

1. R.Krishnan, ‗Switched Reluctance Motor Drives – Modeling, Simulation, Analysis, 
Design and Application‘, CRC Press, New York, 2001. 

2. T. Kenjo and S. Nagamori, ‗Permanent Magnet and Brushless DC Motors‘, 

Clarendon Press, London, 1988. 

3. T.J.E.Miller,‗Brushless Permanent-Magnet and Reluctance Motor  Drives‘, Oxford 

University Press, 1989. 

4. R.Srinivasan, ‗Special Electrical Machines‘, Lakshmi Publications, 2013. 

 

 

 
20153E65C 

 
OBJECTIVES: To impart knowledge about the following topics: 

Causes & Mitigation techniques of various PQ events. 

Various Active & Passive power filters. 

UNIT I INTRODUCTION TO POWER QUALITY 9 

Terms and definitions & Sources – Overloading, under voltage, over voltage - Concepts of 

transients - Short duration variations such as interruption - Long duration variation such as 

sustained interruption - Sags and swells - Voltage sag - Voltage swell - Voltage imbalance – Voltage 

fluctuations - Power frequency variations - International standards of power quality 

– Computer Business Equipment Manufacturers Associations (CBEMA) curve 

UNIT II VOLTAGE SAG AND SWELL 9 

Estimating voltage sag performance - Thevenin‘s equivalent source - Analysis and 

calculation of various faulted condition - Estimation of   the sag severity - Mitigation of 

voltage sag, Static transfer switches and fast transfer switches. - Capacitor switching – Lightning 

- Ferro resonance - Mitigation of voltage swell. 
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UNIT III HARMONICS 9 

Harmonic sources from commercial and industrial loads - Locating harmonic sources – Power 
system response characteristics - Harmonics Vs transients. Effect of harmonics – Harmonic 
distortion - Voltage and current distortions - Harmonic indices - Inter harmonics – Resonance 
Harmonic distortion evaluation, IEEE and IEC standards. 

UNIT IV PASSIVE POWER COMPENSATORS 9 

Principle of Operation of Passive Shunt and Series Compensators, Analysis and Design of Passive 

Shunt Compensators Simulation and Performance of Passive Power Filters- Limitations of 

Passive Filters Parallel Resonance of Passive Filters with the Supply System and Its Mitigation. 

Fundamentals of load compensation – voltage regulation & power factor correction. 

UNIT V POWER QUALITY MONITORING & CUSTOM POWER DEVICES 9 

Monitoring considerations - Monitoring and diagnostic techniques for various power quality 

problems - Quality measurement equipment - Harmonic / spectrum analyzer - Flicker meters 

Disturbance analyzer - Applications of expert systems for power quality monitoring. Principle& 

Working of DSTATCOM – DSTATCOM in Voltage control mode, current control mode, DVR 

Structure – Rectifier supported DVR – DC Capacitor supported DVR -Unified power quality 

conditioner. 

TOTAL : 45 PERIODS 

OUTCOMES: 

   Ability to understand various sources, causes and effects of power quality issues, 

electrical systems and their measures and mitigation. 

Ability to analyze the causes & Mitigation techniques of various PQ events. 

Ability to study about the various Active & Passive power filters. 

Ability to understand the concepts about Voltage and current distortions, harmonics. 

Ability to analyze and design the passive filters. 
Ability to acquire knowledge on compensation techniques. 

Ability to acquire knowledge on DVR. 

TEXT BOOKS: 

1. Roger. C. Dugan, Mark. F. Mc Granagham, Surya Santoso, H.WayneBeaty, 
―Electrical Power Systems Quality‖, McGraw Hill,2003 

2. J. Arrillaga, N.R. Watson, S. Chen, ―Power System Quality Assessment‖, (New York : 

Wiley),2000. 

3. Bhim Singh, Ambrish Chandra, Kamal Al-Haddad,‖ Power Quality Problems & 
Mitigation Techniques‖ Wiley, 2015. 

REFERENCES 

1. G.T. Heydt, ―Electric Power Quality‖, 2nd Edition. (West Lafayette, IN, Stars in a 

Circle Publications, 1994. 

2. M.H.J Bollen, ―Understanding Power Quality   Problems: Voltage   Sags and 

Interruptions‖, (New York: IEEE Press), 2000. 
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20153E65D EHVAC TRANSMISSION L T P C 
  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

   EHVAC Transmission lines 

   Electrostatic field of AC lines 

   Corona in E.H.V. lines 

UNIT I INTRODUCTION 9 

EHVAC Transmission line trends and preliminary aspect - standard transmission voltages – 

Estimation at line and ground parameters-Bundle conductors: Properties -Inductance and 

Capacitance of EHV lines – Positive, negative and zero sequence impedance – Line 

Parameters for Modes of Propagation. 

UNIT II ELECTROSTATIC FIELDS 9 

Electrostatic field and voltage gradients – Calculations of electrostatic field of AC lines – Effect 

of high electrostatic field on biological organisms and human beings - Surface voltage 

gradients and Maximum gradients of actual transmission lines – Voltage gradients on sub 

conductor. 

UNIT III POWER CONTROL 9 

Electrostatic induction in un energized lines – Measurement of field and voltage gradients for 

three phase single and double circuit lines – Un energized lines. Power Frequency Voltage 

control and overvoltage in EHV lines: No load voltage – Charging currents at power frequency- 

Voltage control – Shunt and Series compensation – Static VAR compensation. 

UNIT IV CORONA EFFECTS AND RADIO INTERFERENCE 9 

Corona in EHV lines – Corona loss formulae-Charge voltage diagram-   Attenuation of 

traveling waves due to Corona – Audio noise due to Corona, its generation, characteristic and 

limits. Measurements of audio noise radio interference due to Corona - properties of radio noise – 

Frequency spectrum of RI fields – Measurements of RI and RIV. 

UNIT V STEADY STATE AND TRANSIENT LIMITS 9 

Design of EHV lines based on steady state and transient limits - EHV cabilitys and their 
characteristics-Introduction six phase transmission – UHV. 

TOTAL : 45 PERIODS 

OUTCOMES: 

   Ability to understand the principles and types of EHVAC system. 

   Ability to analyze the electrostatic field of AC lines 

   Ability to study about the compensation. 

   Ability to study about the corona in E.H.V. lines 

   Ability to understand the EHV cabilitys. 

   Ability to analyze the steady state and transient limits. 

TEXT BOOKS: 

1. Rokosh Das Begamudre, ‖Extra High Voltage AC Transmission Engineering‖– Wiley Eastern 

LTD., NEW DELHI 1990. 

2. S. Rao, ―HVAC and HVDC Transmission, Engineering and Practice‖ Khanna Publisher, Delhi, 
1990. 

REFERENCES 

1. Subir Ray, ―An Introduction to High Voltage Engineering‖, Prentice Hall of India 

Private Limited, 2013. 
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2. RD Begamudre, ―Extra High Voltage AC Transmission Engineering‖– New Academic 

Science Ltd; 4 edition 2011. 

3. Edison,‖ EHV Transmission line‖- Electric Institution, GEC, 1968. 
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20153E65E COMMUNICATION ENGINEERING L T P C 

3 0 0 3 
OBJECTIVES: 

  To introduce the relevance of this course to the existing technology through demonstrations, case 

studies, simulations, contributions of scientist, national/international policies with a futuristic vision along 

with socio-economic impact and issues 

To study the various analog and digital modulation techniques 

To study the principles behind information theory and coding 

To study the various digital communication techniques 

UNIT I ANALOG MODULATION 9 

Amplitude Modulation – AM, DSBSC, SSBSC, VSB – PSD, modulators and demodulators – Angle 
modulation – PM and FM – PSD, modulators and demodulators – Superheterodyne receivers 

UNITII PULSE MODULATION 9 

Low pass sampling theorem – Quantization – PAM – Line coding – PCM, DPCM, DM, and ADPCM And 
ADM, Channel Vocoder - Time Division Multiplexing, Frequency Division Multiplexing 

UNIT III DIGITAL MODULATION AND TRANSMISSION 9 

Phase shift keying – BPSK, DPSK, QPSK – Principles of M-ary signaling M-ary PSK & QAM – 
Comparison, ISI – Pulse shaping – Duo binary encoding – Cosine filters – Eye pattern, equalizers 

UNIT IV INFORMATION THEORY AND CODING 9 
Measure of information – Entropy – Source coding theorem – Shannon–Fano coding, Huffman 
Coding, LZ Coding – Channel capacity – Shannon-Hartley law – Shannon's limit – Error control codes 

– Cyclic codes, Syndrome calculation – Convolution Coding, Sequential and Viterbi decoding 

UNIT V SPREAD SPECTRUM AND MULTIPLE ACCESS 9 

PN sequences – properties – m-sequence – DSSS – Processing gain, Jamming – FHSS – 
Synchronisation and tracking – Multiple Access – FDMA, TDMA, CDMA, 

 

OUTCOMES: 

At the end of the course, the student should be able to: 

 

   Ability to comprehend and appreciate the significance and role of this course in the present 
contemporary world 

Apply analog and digital communication techniques. 
Use data and pulse communication techniques. 

Analyze Source and Error control coding. 
 

TEXT BOOKS: 

1. H Taub, D L Schilling, G Saha, ―Principles of Communication Systems‖ TMH 2007 
2. S. Haykin ―Digital Communications‖ John Wiley 2005 

 

REFERENCES: 

1 
. B.P.Lathi, ―Modern Digital and Analog Communication Systems‖, 3

rd
 edition, Oxford University 

2. H P Hsu, Schaum Outline Series – ―Analog and Digital Communications‖ TMH 2006 

3. B.Sklar, Digital Communications Fundamentals and Applications‖ 2/e Pearson Education 2007. 
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20153E75A DISASTER MANAGEMENT LT P C 

3 0 0 3 
OBJECTIVES: 

To provide students an exposure to disasters, their significance and types. 

To ensure that students begin to understand the relationship between vulnerability, 

disasters, disaster prevention and risk reduction 

To gain a preliminary understanding of approaches of Disaster Risk Reduction (DRR) 

To enhance awareness of institutional processes in the country and 

To develop rudimentary ability to respond to their surroundings with potential 

disaster response in areas where they live, with due sensitivity 

UNIT I INTRODUCTION TO DISASTERS 9 
Definition: Disaster, Hazard, Vulnerability, Resilience, Risks – Disasters: Types of disasters – 
Earthquake, Landslide, Flood, Drought, Fire etc - Classification, Causes, Impacts including social, 
economic, political, environmental, health, psychosocial, etc.- Differential impacts- in terms of caste, class, 
gender, age, location,   disability -   Global trends   in   disasters:  urban   disasters, pandemics, complex 
emergencies, Climate change- Dos and Don‘ts during various types of Disasters. 

UNIT II APPROACHES TO DISASTER RISK REDUCTION (DRR) 9 
Disaster cycle - Phases, Culture of safety, prevention, mitigation and preparedness community based DRR, 
Structural- nonstructural measures, Roles and responsibilities of- community, Panchayati Raj Institutions/Urban 
Local Bodies (PRIs/ULBs), States, Centre, and other stake-holders- Institutional Processes and Framework at 
State and Central Level- State Disaster Management Authority(SDMA) 
– Early Warning System – Advisories from Appropriate Agencies. 

UNIT III INTER-RELATIONSHIP BETWEEN DISASTERS AND DEVELOPMENT 9 
Factors affecting Vulnerabilities, differential impacts, impact of Development projects such as dams, 
embankments, changes in Land-use etc.- Climate Change Adaptation- IPCC Scenario and Scenarios in the 
context of India - Relevance of indigenous knowledge, appropriate technology and local 
resources. 

UNIT IV DISASTER RISK MANAGEMENT IN INDIA 9 

Hazard and Vulnerability profile of India, Components of Disaster Relief: Water, Food, Sanitation, Shelter, 

Health,   Waste Management, Institutional arrangements   (Mitigation, Response and 

Preparedness, Disaster Management Act and Policy - Other related policies, plans, programmes and legislation 
– Role of GIS and Information Technology Components in Preparedness, Risk Assessment, 
Response and Recovery Phases of Disaster – Disaster Damage Assessment. 

UNIT V DISASTER MANAGEMENT: APPLICATIONS AND CASE STUDIES AND FIELD 

WORKS 9 
Landslide Hazard Zonation: Case Studies, Earthquake Vulnerability Assessment of Buildings and 
Infrastructure:   Case   Studies,   Drought   Assessment:   Case   Studies,   Coastal   Flooding:   Storm   Surge 

Assessment, Floods: Fluvial and Pluvial Flooding: Case Studies; Forest Fire: Case Studies, Man Made 

disasters: Case Studies, Space Based Inputs for Disaster Mitigation and Management and field works related to 

disaster management. 

TOTAL: 45 PERIODS 

OUTCOMES: 
The students will be ability to 

Differentiate the types of disasters, causes and their impact on environment and society 

Assess vulnerability and various methods of risk reduction measures as well as mitigation. 
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Draw the hazard and vulnerability profile of India, Scenarious in the Indian context, Disaster damage 
assessment and management. 

 

TEXTBOOKS: 

1. Singhal J.P. ―Disaster Management‖, Laxmi Publications, 2010. ISBN-10: 9380386427 ISBN-13: 
978-9380386423 

2. Tushar Bhattacharya, ―Disaster Science and Management‖, McGraw Hill India Education Pvt. Ltd., 

2012. ISBN-10: 1259007367, ISBN-13: 978-1259007361] 
3. Gupta Anil K, Sreeja S. Nair. Environmental Knowledge for Disaster Risk Management, NIDM, New 

Delhi, 2011 
4. Kapur Anu Vulnerability India: A Geographical Study of Disasters, IIAS and Sage Publishers, New 

Delhi, 2010. 
 

REFERENCES 

1. Govt. of India: Disaster Management Act , Government of India, New Delhi, 2005 

2. Government of India, National Disaster Management Policy,2009. 

 

 

 

 

20153E75B HUMAN RIGHTS LT P C 

3 0 0 3 
OBJECTIVES : 

To sensitize the Engineering students to various aspects of Human Rights. 

UNIT I 9 
Human Rights – Meaning, origin and Development. Notion and classification of Rights – Natural, 
Moral and Legal Rights. Civil and Political Rights, Economic, Social and Cultural Rights; collective / 
Solidarity Rights. 

 
UNIT II 
Evolution of the concept of Human Rights Magana carta – Geneva convention of 1864. 
Declaration of Human Rights, 1948. Theories of Human Rights. 

9 

Universal 

UNIT III 

Theories and perspectives of UN Laws – UN Agencies to monitor and compliance. 
9 

UNIT IV 

Human Rights in India – Constitutional Provisions / Guarantees. 
9 

UNIT V 9 

Human Rights of Disadvantaged People – Women, Children, Displaced persons and Disabilityd persons, 
including Aged and HIV Infected People. Implementation of Human Rights – National and State Human 
Rights Commission – Judiciary – Role of NGO‘s, Media, Educational Institutions, Social Movements. 

TOTAL : 45 PERIODS 
OUTCOME : 

Engineering students will acquire the basic knowledge of human rights. 
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REFERENCES: 

1. Kapoor S.K., ―Human Rights under International law and Indian Laws‖, Central Law Agency, 
Allahabad, 2014. 

2. Chandra U., ―Human Rights‖, Allahabad Law Agency, Allahabad, 2014. 
3. Upendra Baxi, The Future of Human Rights, Oxford University Press, New Delhi. 

 

 

 

 
20153E75C OPERATIONS RESEARCH L T P C 

3 0 0 3 

OBJECTIVES: 

To provide knowledge and training in using optimization techniques under limited resources for the 
engineering and business problems. 

UNIT I LINEAR MODELS 15 
The phase of an operation research study – Linear programming – Graphical method– Simplex algorithm 
– Duality formulation – Sensitivity analysis. 

UNIT II TRANSPORTATION MODELS AND NETWORK MODELS 8 
Transportation Assignment Models –Traveling Salesman problem-Networks models – Shortest route – 
Minimal spanning tree – Maximum flow models –Project network – CPM and PERT networks – 
Critical path scheduling – Sequencing models. 

Stochastic inventory models – Multi product models – Inventory control models in practice. 

UNIT IV QUEUEING MODELS 6 

Queueing models - Queueing systems and structures – Notation parameter – Single server and multi 

server models – Poisson input – Exponential service – Constant rate service – Infinite population – 

Simulation. 

UNIT V DECISION MODELS 10 

Decision models – Game theory – Two person zero sum games – Graphical solution- Algebraic solution– 

Linear Programming solution – Replacement models – Models based on service life – Economic life– 

Single / Multi variability search technique – Dynamic Programming – Simple Problem. 

TOTAL: 45 PERIODS 
OUTCOMES: 

Upon completion of this course, the students can ability to use the optimization techniques for use 
engineering and Business problems 

 

TEXT BOOK: 
1. Hillier and Libeberman, ―Operations Research‖, Holden Day, 2005 

2. Taha H.A., ―Operations Research‖, Sixth Edition, Prentice Hall of India, 2003. 

 
 

REFERENCES: 

1. Bazara M.J., Jarvis and Sherali H., ―Linear Programming and Network Flows‖, John Wiley, 
2009. 
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2. Budnick F.S., ―Principles of Operations Research for Management‖, Richard D Irwin, 1990. 

3. Philip D.T. and Ravindran A., ―Operations Research‖, John Wiley, 1992. 
4. Shennoy G.V. and Srivastava U.K., ―Operation Research for Management‖, Wiley Eastern, 

1994. 

5. Tulsian and Pasdey V., ―Quantitative Techniques‖, Pearson Asia, 2002. 
 

 

 

 

 

20153E75D 

OBJECTIVES : 

 

PROBABILITY AND STATISTICS  L T P C 
3  0  0 3 

This course aims at providing the required skill to apply the statistical tools in engineering 

problems. 

To introduce the basic concepts of probability and random variables. 

To introduce the basic concepts of two dimensional random variables. 

To acquaint the knowledge of testing of hypothesis for small and large samples which plays an 

important role in real life problems. 

To introduce the basic concepts of classifications of design of experiments which plays very 

important roles in the field of agriculture and statistical quality control. 
 

UNIT I PROBABILITY AND RANDOM VARIABLES 12 
Probability – The axioms of probability – Conditional probability – Baye‘s theorem - Discrete and 
continuous random variables – Moments – Moment generating functions –   Binomial,   Poisson, 
Geometric, Uniform, Exponential and Normal distributions. 

UNIT II TWO - DIMENSIONAL RANDOM VARIABLES 12 
Joint distributions – Marginal and conditional distributions – Covariance – Correlation and linear 
regression – Transformation of random variables – Central limit theorem (for   independent   and 
identically distributed random variables). 

UNIT III TESTING OF HYPOTHESIS 12 
Sampling distributions - Estimation of parameters - Statistical hypothesis - Large sample tests based on 
Normal distribution for single mean and difference of means -Tests based on t, Chi-square and F distributions 
for mean, variance and proportion - Contingency table (test for independent) - Goodness of fit. 

UNIT IV DESIGN OF EXPERIMENTS 12 

One way and Two way classifications - Completely randomized design – Randomized block design – Latin 

square design - 2
2 

factorial design. 

UNIT V STATISTICAL QUALITY CONTROL `12 
Control charts for measurements (X and R charts) – Control charts for attributes (p, c and np charts) – Tolerance 
limits - Acceptance sampling. 

TOTAL : 60 PERIODS 
 

OUTCOMES : 

Upon successful completion of the course, students will be able to: 
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Understand the fundamental knowledge of the concepts of probability and have knowledge of standard 
distributions which can describe real life phenomenon. 

Understand the basic concepts of one and two dimensional random variables and apply in 

engineering applications. 

Apply the concept of testing of hypothesis for small and large samples in real life problems. 

Apply the basic concepts of classifications of design of experiments in the field of agriculture and 
statistical quality control. 

Have the notion of sampling distributions and statistical techniques used in engineering and 
management problems. 

 

TEXT BOOKS : 
1. Johnson, R.A., Miller, I and Freund J., "Miller and Freund‘s Probability and Statistics for 

Engineers", Pearson Education, Asia, 8
th 

Edition, 2015. 

2. Milton. J. S. and Arnold. J.C., "Introduction to Probability and Statistics", Tata McGraw Hill, 4
th

 
Edition, 2007. 

REFERENCES : 
1. Devore. J.L., "Probability and Statistics for Engineering and the Sciences‖, Cengage Learning, New 

Delhi, 8
th 

Edition, 2014. 
2. Papoulis, A.   and Unnikrishnapillai, S., "Probability, Random Variables and Stochastic 

Processes", McGraw Hill Education India, 4
th 

Edition, New Delhi, 2010. 

3. Ross, S.M., "Introduction to Probability and Statistics for Engineers and Scientists", 3
rd 

Edition, 
Elsevier, 2004. 

4. Spiegel. M.R., Schiller. J. and Srinivasan, R.A., "Schaum‘s Outline of Theory and Problems of 
Probability and Statistics", Tata McGraw Hill Edition, 2004. 

5. Walpole. R.E., Myers. R.H., Myers. S.L. and Ye. K., "Probability and Statistics for Engineers and 

Scientists", Pearson Education, Asia, 8
th 

Edition, 2007. 

 

 

 
20153E75E FIBRE OPTICS AND LASER INSTRUMENTS LT P C 

3 0 0 3 
AIM 

: 
To contribute to the knowledge of Fibre optics and Laser Instrumentation and its Industrial andMedical 
Application. 

 

COURSE OBJECTIVES 

To expose the students to the basic concepts of optical fibres and their properties. 

To provide adequate knowledge about the Industrial applications of optical fibres. 

To expose the students to the Laser fundamentals. 

To provide adequate knowledge about Industrial application of lasers. 

To provide adequate knowledge about holography and Medical applications of Lasers. 

UNIT I OPTICAL FIBRES AND THEIR PROPERTIES 9 

Construction of optical fiber cable: Guiding mechanism in optical fiber and Basic component of optical fiber 
communication, –Principles of light propagation through a fibre: Total internal reflection, Acceptance 
angle (θa), Numerical aperture and Skew mode, –Different  types of fibres and their properties: Single and 
multimode fibers and Step index and graded index fibers,– fibrecharacteristics: Mechanical characteristics and 
Transmission characteristics, – Absorption losses – Scattering losses 

– Dispersion – Connectors and splicers –Fibre termination – Optical sources: Light Emitting Diode 

(LED), – Optical detectors: PIN Diode. 
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UNIT II INDUSTRIAL APPLICATION OF OPTICAL FIBRES 9 
Fibre optic sensors: Types of fiber optics sensor, Intrinsic sensor- Temperature/ Pressure sensor, Extrinsic 
sensors, Phase Modulated Fibre Optic Sensor and Displacementsensor (Extrinsic Sensor) – Fibre optic 
instrumentation system: Measurement of attenuation (by cut back method), Optical domain reflectometers, Fiber 
Scattering loss Measurement, Fiber Absorption Measurement, Fiber dispersion measurements, End reflection 
method and Near field scanning techniques – Different types of modulators: Electro-optic modulator 
(EOM)  –Interferometric method of measurement of length – 
Moire fringes – Measurement of pressure, temperature, current, voltage, liquid level and strain. 

UNIT III LASER FUNDAMENTALS 9 

Fundamental characteristics of lasers – Level Lasers: Two-Level Laser, Three Level Laser, Quasi Three and 

four level lasers – Properties of laser: Monochromaticity, Coherence, Divergence and Directionality and 

Brightness    –Laser modes – Resonator configuration – Q-switching and mode 

locking – Cavity damping –  Types of lasers; – Gas lasers, solid lasers, liquid lasers and 

semiconductor lasers. 

UNIT IV INDUSTRIAL APPLICATION OF LASERS 9 

Laser for measurement of distance, Laser for measurement of length, Laser for measurement of velocity, 

Laser for measurement of acceleration, Laser for measurement of current, voltage and Laser for measurement 

of Atmospheric Effect: Types of LIDAR, Construction And Working, and LIDAR 

Applications – Material processing: Laser instrumentation for material processing, Powder Feeder, Laser 

Heating, Laser Welding, Laser Melting, Conduction Limited Melting and Key Hole Melting – Laser 

trimming of material: Process Of Laser Trimming, Types Of Trim, Construction And Working Advantages – 

Material Removal and vaporization: Process Of Material Removal. 

UNIT V HOLOGRAM AND MEDICAL APPLICATIONS 9 

Holography:  Basic Principle, Holography vs. photography, Principle Of Hologram Recording, 

Condition  For  Recording A  Hologram, Reconstructing  and viewing  the  holographic  image– 

Holography for non-destructive testing – Holographic components – Medical  applications of lasers, laser- 

Tissue Interactions Photochemical reactions, Thermalisation, collisional relaxation, Types of Interactions 

and Selecting an Interaction Mechanism     – Laser instruments for surgery, removal of 

tumors of   vocal  cards,  brain surgery,  plastic  surgery, gynaecology and  oncology. 

TOTAL : 45 PERIODS 
COURSE OUTCOMES (COs): 
1. Understand the principle, transmission, dispersion and attenuation characteristics of opticalfibers 

2. Apply the gained knowledge on optical fibers for its use as communication medium and as sensor as well 

which have important applications in production, manufacturing industrial and biomedical applications. 

3. Understand laser theory and laser generation system. 
4. Students will gain ability to apply laser theory for the selection of lasers for a specific Industrial and medical 

application. 

 

TEXT BOOKS: 

1. J.M. Senior, ‗Optical Fibre Communication – Principles and Practice‘, Prentice Hall of India,1985. 
2. J. Wilson and J.F.B. Hawkes, ‗Introduction to Opto Electronics‘, Prentice Hall of India, 2001. 
3. Eric Udd, William B., and Spillman, Jr., ―Fiber Optic Sensors: An Introduction for Engineers and 

Scientists ―, John Wiley & Sons, 2011. 

 

REFERENCES: 

1. G. Keiser, ‗Optical Fibre Communication‘, McGraw Hill, 1995. 
2. M. Arumugam, ‗Optical Fibre Communication and Sensors‘, Anuradha Agencies, 2002. 

3. John F. Ready, ―Industrial Applications of Lasers‖, Academic Press, Digitized in 2008. 

 

 

 

Page 96 of 116 1146



B.TECH-EEE-R2020-ELECTIVE III- SEM VII 
 

 

 
 

4. Monte Ross, ‗Laser Applications‘, McGraw Hill, 1968. 

5. John and Harry, ―Industrial lasers and their application‖, McGraw-Hill, 2002. 

6. Keiser, G., ―Optical Fiber Communication‖, McGraw-Hill, 3rd Edition, 

2000. http://nptel.ac.in/courses/117101002/ 
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20153E81A FLEXIBLE AC TRANSMISSION SYSTEMS L T P C 

  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

The start-of-art of the power system 

Performance of power systems with FACTS controllers. 

FACTS controllers for load flow and dynamic analysis 

UNIT I INTRODUCTION 9 

Real and reactive power control in electrical power  transmission lines–loads & system 

compensation-Uncompensated transmission line–shunt and series compensation. 

UNIT II STATIC VAR COMPENSATOR (SVC) AND APPLICATIONS 9 

Voltage control by SVC–Advantages of slope in dynamic characteristics–Influence of SVC on 

system voltage–Design of SVC voltage regulator–TCR-FC-TCR-Modeling of SVC for power 

flow and fast transient stability– Applications: Enhancement of transient stability – Steady state 

power transfer –Enhancement of power system damping. 

UNIT III THYRISTOR CONTROLLED SERIES CAPACITOR (TCSC) AND 9 

APPLICATIONS 

Operation   of the   TCSC–Different modes of   operation–Modelling   of   TCSC, Variability 

reactance model– Modelling for   Power  Flow and stability studies. Applications: 

Improvement of the system stability limit–Enhancement of system damping. 

UNIT IV VOLTAGE SOURCE CONVERTER BASED FACTS CONTROLLERS 9 

Static Synchronous Compensator (STATCOM)–Principle of operation–V-I Characteristics. 
Applications: Steady state power transfer-enhancement of transient stability-prevention of voltage 
instability. SSSC-operation of SSSC and the control of power flow–modelling of SSSC in load 
flow and transient stability studies- Dynamic voltage restorer(DVR). 

UNIT V ADVANCED FACTS CONTROLLERS 9 

Interline DVR(IDVR) - Unified Power flow controller (UPFC) - Interline power flow controller 

(IPFC) - Unified Power quality conditioner (UPQC). 

TOTAL : 45 PERIODS 

OUTCOMES: 

Ability to understand, analyze and develop analytical model of FACTS controller for power 

system application. 

Ability to understand the concepts about load compensation techniques. 

Ability to acquire knowledge on facts devices. 

Ability to understand the start-of-art of the power system 

Ability to analyze the performance of steady state and transients of facts controllers. 

Ability to study about advanced FACTS controllers. 

 

 

TEXT BOOKS: 

1. R.Mohan Mathur, Rajiv K.Varma,―Thyristor–Based Facts Controllers for Electrical 

Transmission Systems‖, IEEE press andJohnWiley&Sons,Inc,2002. 

2. NarainG. Hingorani, ―Understanding FACTS-Concepts and Technology of Flexible AC 
Transmission Systems‖, Standard Publishers Distributors,Delhi-110006,2011. 

3. T.J.E Miller, Power Electronics in power systems, John Wiley and sons. 
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REFERENCES 

1. K.R. Padiyar, ‖FACTS Controllers in Power Transmission and Distribution‖, New Age 

International (P) Limited, Publishers, New Delhi, 2008 

2. A.T.John,―FlexibleA.C.TransmissionSystems‖,InstitutionofElectricalandElectronic 
Engineers(IEEE), 1999. 

3. V.K.Sood, HVDC and FACTS controllers–Applications of Static Converters in Power 

System, APRIL2004,KluwerAcademic Publishers,2004. 
 

 

SOFT COMPUTING TECHNIQUES 

20153E81B 

 

OBJECTIVES: To impart knowledge about the following topics: 

Basics of artificial neural network. 

Concepts of modelling and control of neural and fuzzy control schemes. 

Features of hybrid control schemes. 

UNIT I ARTIFICIAL NEURAL NETWORK 9 

Review of fundamentals – Biological neuron, artificial neuron, activation function, single layer 
perceptron – Limitation – Multi layer perceptron – Back Propagation Algorithm (BPA) – 
Recurrent Neural Network (RNN) – Adaptive Resonance Theory (ART) based network – Radial 
basis function network – online learning algorithms, BP through time – RTRL algorithms – 
Reinforcement learning. 

UNIT II NEURAL NETWORKS FOR MODELING AND CONTROL 9 

Modelling of non-linear systems using ANN – Generation of training data – Optimal 

architecture– Model validation – Control of non-linear systems using ANN – Direct and 

indirect neuro control schemes – Adaptive neuro controller – Familiarization with neural 

network toolbox. 

UNIT III FUZZY SET THEORY 9 

Fuzzy set theory – Fuzzy sets – Operation on fuzzy sets – Scalar cardinality, fuzzy 
cardinality, union and intersection, complement (Yager and Sugeno), equilibrium points, 
aggregation, projection, composition, cylindrical extension, fuzzy relation –   Fuzzy 
membership functions. 

UNIT IV FUZZY LOGIC FOR MODELING AND CONTROL 9 

Modelling of non-linear systems using fuzzy models – TSK model – Fuzzy logic controller 

– Fuzzification – Knowledge base – Decision making logic – Defuzzification – Adaptive fuzzy 
systems – Familiarization with fuzzy logic toolbox. 

UNIT V HYBRID CONTROL SCHEMES 9 

Fuzzification and rule base using ANN – Neuro fuzzy systems – ANFIS – Fuzzy neuron– GA – 
Optimization of   membership function and   rule   base   using Genetic Algorithm – Introduction 
to other evolutionary optimization techniques, support vector machine– Case study – 
Familiarization with ANFIS toolbox. 

TOTAL : 45 PERIODS 

OUTCOMES: 
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Ability to understand the concepts of ANN, different features of fuzzy logic and their 
modelling, control aspects and different hybrid control schemes. 

Ability to understand the basics of artificial neural network. 

Ability to get knowledge on modelling and control of neural. 

 

Ability to get knowledge on modelling and control of fuzzy control schemes. 

Ability to acquire knowledge on hybrid control schemes. 

Ability to understand the concepts of Adaptive Resonance Theory 
 

 

 

TEXT BOOKS: 

1. Laurence Fausett, ―Fundamentals of Neural Networks‖, Prentice Hall, Englewood 

Cliffs, N.J., 1992 

2. Timothy J. Ross, ―Fuzzy Logic with Engineering Applications‖, McGraw Hill Inc., 

2000. 

REFERENCES 

1. Goldberg, ―Genetic Algorithm in Search, Optimization and Machine learning‖, 

Addison Wesley Publishing Company Inc. 1989 

2. Millon W.T., Sutton R.S. and Webrose P.J., ―Neural Networks for Control‖, MIT 
press, 1992 

3. Ethem Alpaydin, ―Introduction to Machine learning (Adaptive Computation and 

Machine Learning series)‘, MIT Press, Second Edition, 2010. 

4. Zhang Huaguang and Liu Derong, ―Fuzzy Modeling and Fuzzy Control Series: Control 

Engineering‖, 2006 
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20153E81C POWER SYSTEMS DYNAMICS L T P C 
  3 0 0 3 

 

OBJECTIVES: To impart knowledge about the following topics: 

Basics of dynamics and stability problems 

Modeling of synchronous machines 

Excitation system and speed-governing controllers. 

Small signal stability of a single-machine infinite bus system with excitation system and power 

system stabilizer. 

Transient stability simulation of multi machine power system. 

UNIT I INTRODUCTION 9 

Basics of system dynamics – numerical techniques – introduction to software packages to study the 

responses. Concept and importance of power system stability in the operation and design - 

distinction between transient and dynamic stability - complexity of stability problem in large 

system – necessity for reduced models - stability of interconnected systems. 

UNIT II SYNCHRONOUS MACHINE MODELLING 9 

Synchronous machine - flux linkage equations - Park‘s transformation - per unit conversion 

- normalizing the equations - equivalent circuit - current space model - flux linkage state space 

model. Sub-transient and transient inductances - time constants. Simplified models (one axis and 

constant flux linkage) - steady state equations and phasor diagrams. 

UNIT III MACHINE CONTROLLERS 9 

Exciter and voltage regulators - function and types of excitation systems - typical excitation system 

configuration - block diagram and state space representation of IEEE type 1 excitation system 

- saturation function - stabilizing circuit. Function of speed governing systems - block diagram 

and state space representation of IEEE mechanical hydraulic governor and electrical hydraulic 

governors for hydro turbines and steam turbines. 

UNIT IV TRANSIENT STABILITY 9 

State equation for multi machine system with one axis model and simulation – modelling of multi 

machine power system with one axis machine model including excitation system and speed 

governing system and simulation using R-K method of fourth order (Gill‘s technique) for transient 

stability analysis - power system stabilizer. For all simulations, the algorithm and flow chart have 

to be discussed. 

UNIT V DYNAMIC STABILITY 9 

System response to small disturbances - linear model of the unregulated synchronous machine 
and its modes of oscillation - regulated synchronous machine - distribution of power impact - 
linearization of the load equation for the one machine problem – simplified linear model - effect of 
excitation on dynamic stability - approximate system representation 
- supplementary stabilizing signals - dynamic performance measure -   small   signal 
performance measures. 

TOTAL : 45 PERIODS 

OUTCOMES: 

Ability to understand and analyze power system operation, stability, control and 

protection. 

Ability to get knowledge on the basics of dynamics and stability problems 

Ability to design and modelling of synchronous machines 
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Ability to study about excitation system and speed-governing controllers. 

Ability to understand the concept of small signal stability of a single-machine infinite bus 

system with excitation system. 

Ability to analyze the transient stability simulation. 
 

TEXT BOOKS: 

1. P.M. Anderson and A.A.Fouad, ‗Power System Control and Stability‘, Galgotia 

Publications, New Delhi, 2003. 

2. P. Kundur, ‗Power System Stability and Control‘, McGraw Hill Inc., USA, 1994. 

3. R.Ramanujam, ―Power System Dynamics – Analysis and Simulation‖, PHI, 2009. 

REFERENCES 

1. M.A.Pai and W.Sauer, ‗Power System Dynamics and Stability‘, Pearson Education 

Asia, India, 2002. 

2. James A.Momoh, Mohamed. E. EI-Hawary. ― Electric Systems, Dynamics and 

Stability with Artificial Intelligence applications‖, Marcel Dekker, USA First Edition, 

2000. 

3. C.A.Gross, ―Power System Analysis,‖ Wiley India, 2011. 

4. B.M.Weedy, B.J.Lory, N.Jenkins, J.B.Ekanayake and G.Strbac,‖ Electric Power 

Systems‖, Wiley India, 2013. 

5. K.Umarao, ―Computer Techniques and Models in Power System,‖ I.K. International, 

2007. 
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20153E81D SMPS AND UPS 

 
OBJECTIVES: To impart knowledge about the following topics: 

Modern power electronic converters and its applications in electric power utility. 

Resonant converters and UPS 

UNIT I DC-DC CONVERTERS 9 

Principles of step down and step up converters – Analysis and state space modeling of 

Buck, Boost, Buck- Boost and Cuk converters. 

UNIT II SWITCHED MODE POWER CONVERTERS 9 

Analysis and state space modeling of fly back, Forward, Push pull, Luo, Half bridge and full bridge 
converters- control circuits and PWM techniques. 

UNIT III RESONANT CONVERTERS 9 

Introduction- classification- basic concepts- Resonant switch- Load Resonant converters- ZVS , 

Clamped voltage topologies- DC link inverters with Zero Voltage Switching- Series and parallel 

Resonant inverters- Voltage control. 

UNIT IV DC-AC CONVERTERS 9 

Single phase and three phase inverters, control using various (sine PWM, SVPWM and PSPWM) 

techniques, various harmonic elimination techniques- Multilevel inverters- Concepts - Types: 

Diode clamped- Flying capacitor- Cascaded types- Applications. 

UNIT V POWER CONDITIONERS, UPS & FILTERS 9 

Introduction- Power line disturbances- Power conditioners –UPS: offline UPS, Online UPS, 

Applications – Filters: Voltage filters, Series-parallel resonant filters, filter without series 

capacitors, filter for PWM VSI, current filter, DC filters – Design of inductor and transformer for 

PE applications – Selection of capacitors. 

 

TOTAL : 45 PERIODS 

 
OUTCOMES: 

Ability to analyze the state space model for DC – DC converters 

Ability to acquire knowledge on switched mode power converters. 

Ability to understand the importance of Resonant Converters. 

Ability to analyze the PWM techniques for DC-AC converters 

Ability to acquire knowledge on modern power electronic converters and its applications in 
electric power utility. 

Ability to acquire knowledge on filters and UPS 

 
TEXT BOOKS: 

1. Simon Ang, Alejandro Oliva,‖ Power-Switching Converters‖, Third Edition, CRC 
Press, 2010. 
2. KjeldThorborg, ―Power Electronics – In theory and Practice‖, Overseas Press, First 
Indian Edition 2005. 

3. M.H. Rashid – Power Electronics handbook, Elsevier Publication, 2001. 

REFERENCES 

1. Philip T Krein, ― Elements of Power Electronics‖, Oxford University Press 

2. Ned Mohan, Tore.M.Undeland, William.P.Robbins, Power Electronics converters, 
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Applications and design- Third Edition- John Wiley and Sons- 2006 

3. M.H. Rashid – Power Electronics circuits, devices and applications- third edition 
Prentice Hall of India New Delhi, 2007. 

4. Erickson, Robert W, ―Fundamentals of Power Electronics‖, Springer, second edition, 

2010. 
 

 
 

20153E81E ELECTRIC ENERGY GENERATION, UTILIZATION L T P C 
 CONSERVATION 3 0 0 3 

OBJECTIVES: 

To impart knowledge on the following Topics 

To study the generation, conservation of electrical power and energy efficient equipments. 

To understand the principle, design of illumination systems and energy efficiency lamps. 

To study the methods of industrial heating and welding. 

To understand the electric traction systems and their performance. 

UNIT I ILLUMINATION 9 
Importance of lighting – properties of good lighting scheme – laws of illumination – photometry - types 
of lamps – lighting calculations – basic design of illumination schemes for residential, commercial, 
street lighting, factory lighting and flood lighting – LED lighting and energy efficient lamps. 

UNIT II REFRIGERATION AND AIR CONDITIONING 9 

Refrigeration-Domestic refrigerator and water coolers - Air-Conditioning-Various types of air- 

conditioning system and their applications, smart air conditioning units - Energy Efficient 

motors: Standard motor efficiency, need for efficient motors, Motor life cycle, Direct Savings 

and payback analysis, efficiency evaluation factor. 

UNIT III HEATING AND WELDING 9 
Role of electric heating for industrial applications – resistance heating – induction heating – dielectric 
heating - electric arc furnaces. Brief introduction   to   electric   welding   –   welding generator, 
welding transformer and the characteristics. 

UNIT IV TRACTION 9 

Merits of electric traction – requirements of electric traction system – supply   systems   – 
mechanics of train movement – traction motors and control – braking – recent trends in electric traction. 

UNIT V DOMESTIC UTILIZATION OF ELECTRICAL ENERGY 9 
Domestic utilization of electrical energy – House wiring. Induction based appliances, Online and OFF 
line UPS, Batteries - Power quality aspects – nonlinear and domestic loads – Earthing – Domestic, 
Industrial and Substation. 

TOTAL : 45 PERIODS 

OUTCOMES: 

• To understand the main aspects of generation, utilization and conservation. 

• To identify an appropriate method of heating for any particular industrial application. 

• To evaluate domestic wiring connection and debug any faults occurred. 

• To construct an electric connection for any domestic appliance like refrigerator as well as to 

design a battery charging circuit for a specific household application. 
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• To realize the appropriate type of electric supply system as well as to evaluate the 
performance of a traction unit. 

• To understand the main aspects of Traction. 
 

TEXT BOOKS: 
1. Wadhwa, C.L. ―Generation, Distribution and Utilization of Electrical Energy‖, New Age 

International Pvt. Ltd, 2003. 

2. Dr. Uppal S.L. and Prof. S. Rao, 'Electrical Power Systems', Khanna Publishers, New 

Delhi, 15th Edition, 2014. 

3. Energy Efficiency in Electric Utilities, BEE Guide Book, 2010 

REFERENCES 
1. Partab.H, ―Art and Science of Utilisation of Electrical Energy‖, Dhanpat Rai and Co, New 

Delhi, 2004. 
2. Openshaw Taylor.E, ―Utilization of Electrical Energy in SI Units‖, Orient Longman Pvt. Ltd, 

2003. 

3. Gupta.J.B, ―Utilization of Electric Power and Electric Traction‖, S.K.Kataria and Sons, 

2002. 

4. Cleaner Production – Energy Efficiency Manual for GERIAP, UNEP, Bangkok prepared by 
National Productivity Council. 

 

 

 

 

20153E81F PROFESSIONAL ETHICS IN ENGINEERING LT P C 

3 0 0 3 

OBJECTIVES: 

To enable the students to create an awareness on Engineering Ethics and Human Values, to instill 

Moral and Social Values and Loyalty and to appreciate the rights of others. 

UNIT I HUMAN VALUES 10 

Morals, values and Ethics – Integrity – Work ethic – Service learning – Civic virtue – Respect for others – 

Living peacefully – Caring – Sharing – Honesty – Courage – Valuing time – Cooperation – Commitment – 

Empathy – Self confidence – Character – Spirituality – Introduction to Yoga and meditation for 

professional excellence and stress management. 

UNIT II ENGINEERING ETHICS 9 

Senses of ‗Engineering Ethics‘ – Variety of moral issues – Types of inquiry – Moral dilemmas – Moral 

Autonomy – Kohlberg‘s theory – Gilligan‘s theory – Consensus and Controversy – Models of 

professional roles - Theories about right action – Self-interest – Customs and Religion – Uses of Ethical 

Theories. 

UNIT III ENGINEERING AS SOCIAL EXPERIMENTATION 9 

Engineering as Experimentation – Engineers as responsible Experimenters – Codes of Ethics – A 
Balanced Outlook on Law. 

UNIT IV SAFETY, RESPONSIBILITIES AND RIGHTS 9 

Safety and Risk – Assessment of Safety and Risk – Risk Benefit Analysis and Reducing Risk - Respect 

for Authority – Collective Bargaining – Confidentiality – Conflicts of Interest – Occupational Crime – 

Professional Rights – Employee Rights – Intellectual Property Rights (IPR) – Discrimination. 
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UNIT V         GLOBAL ISSUES 8 

Multinational Corporations – Environmental Ethics – Computer Ethics – Weapons Development – 
Engineers as Managers – Consulting Engineers – Engineers as Expert Witnesses and Advisors – Moral 
Leadership –Code of Conduct – Corporate Social Responsibility. 

TOTAL: 45 PERIODS 

OUTCOMES: 
Upon completion of the course, the student should be ability to apply ethics in society, discuss the ethical 
issues related to engineering and realize the responsibilities and rights in the society. 

 

TEXT BOOKS: 

1. Mike W. Martin and Roland Schinzinger, ―Ethics in Engineering‖, Tata McGraw Hill, New Delhi, 2003. 
2. Govindarajan M, Natarajan S, Senthil Kumar V. S, ―Engineering Ethics‖, Prentice Hall of India, New 

Delhi, 2004. 

 

REFERENCES: 
1. Charles B. Fleddermann, ―Engineering Ethics‖, Pearson Prentice Hall, New Jersey, 2004. 
2. Charles E. Harris, Michael S. Pritchard and Michael J. Rabins, ―Engineering Ethics – Concepts and 

Cases‖, Cengage Learning, 2009. 
3. John R Boatright, ―Ethics and the Conduct of Business‖, Pearson Education, New Delhi, 2003 
4. Edmund G Seebauer and Robert L Barry, ―Fundamentals of Ethics for Scientists and Engineers‖, Oxford 

University Press, Oxford, 2001. 
5. Laura P. Hartman and Joe Desjardins, ―Business Ethics: Decision Making for Personal Integrity and 

Social Responsibility‖ Mc Graw Hill education, India Pvt. Ltd.,New Delhi, 2013. 
6. World Community Service Centre, ‗ Value Education‘, Vethathiri publications, Erode, 2011. 

 

Web sources: 
1. www.onlineethics.org 
2. www.nspe.org 
3. www.globalethics.org 
4. www.ethics.org 

 

 

 

 
20153E81G PRINCIPLES OF MANAGEMENT LT P C 

3 0 0 3 

 

OBJECTIVES: 

To enable the students to study the evolution of Management, to study the functions and principles 

of management and to learn the application of the principles in an organization. 

 
UNIT I INTRODUCTION TO MANAGEMENT AND ORGANIZATIONS 9 

Definition of Management – Science or Art – Manager Vs Entrepreneur - types of managers - 

managerial roles and skills – Evolution of Management – Scientific, human relations , system and 

contingency approaches – Types of Business organization - Sole proprietorship, partnership, company- 

public and private sector enterprises - Organization culture and Environment – Current trends and issues in 

Management. 
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UNIT II PLANNING 9 

Nature and purpose  of planning – planning process – types of planning – objectives – setting objectives 

– policies – Planning premises – Strategic Management – Planning Tools and Techniques 
– Decision making steps and process. 

 

 
UNIT III ORGANISING 9 
Nature and purpose – Formal and informal organization – organization chart – organization structure 
– types – Line and staff authority – departmentalization – delegation of authority – centralization and 

decentralization – Job Design - Human Resource Management – HR Planning, Recruitment, 
selection, Training and Development, Performance Management , Career planning and management. 

UNIT IV DIRECTING 9 
Foundations of individual and group behaviour – motivation – motivation theories – motivational 
techniques – job satisfaction – job enrichment – leadership – types and theories of leadership – 
communication – process of communication – barrier in communication – effective communication – 
communication and IT. 

 

UNIT V CONTROLLING 9 
System and process of controlling – budgetary and non-budgetary control techniques – use of computers 
and IT in Management control – Productivity problems and management – control and performance – direct 
and preventive control – reporting. 

 

OUTCOMES: TOTAL: 45 PERIODS 
 

Upon completion of the course, students will be ability to have clear understanding of managerial 
functions like planning, organizing, staffing, leading   &   controlling   and   have   same   basic 
knowledge on international aspect of management 

 
TEXT BOOKS: 
1. JAF Stoner, Freeman R.E and Daniel R Gilbert ―Management‖, 6th Edition, Pearson 

2. 
Education, 2004. 

s & Mary Coulter, ―Management‖, Prentice Hall (India)Pvt. Ltd., 10
th 

2009. 
 

REFERENCES: 

 

Edition, 

1. Harold Koontz & Heinz Weihrich, ―Essentials of Management‖, Tata McGraw Hill, 1998. 
2. Robert Kreitner & Mamata Mohapatra, ―Management‖, Biztantra, 2008. 
3. St

t
e
h
phen A. Robbins & David A. Decenzo & Mary Coulter, ―Fundamentals of Management‖, 

7 Edition, Pearson Education, 2011. 
4. Tripathy PC & Reddy PN, ―Principles of Management‖, Tata Mcgraw Hill, 1999 
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20153E82A ENERGY MANAGEMENT AND AUDITING L T P C 
  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

To impact concepts behind economic analysis and Load management. 

Energy management on various electrical equipments and metering. 

Concept of lighting systems and cogeneration. 

UNIT I INTRODUCTION 9 

Basics of Energy – Need for energy management   –   Energy   accounting   -   Energy 

monitoring, targeting and reporting - Energy audit process. 

UNIT II ENERGY MANAGEMENT FOR MOTORS AND COGENERATION 9 

Energy management for electric motors – Transformer and reactors - Capacitors and 

synchronous machines, energy management by cogeneration – Forms of cogeneration – 

Feasibility of cogeneration – Electrical interconnection. 

UNIT III LIGHTING SYSTEMS 9 

Energy management in lighting systems – Task and the working space - Light sources – Ballasts 
– Lighting controls – Optimizing lighting energy – Power factor and effect of harmonics, 
lighting and energy standards. 

UNIT IV METERING FOR ENERGY MANAGEMENT 9 

Metering for energy management – Units of measure - Utility meters – Demand meters – 
Paralleling of current transformers – Instrument transformer burdens – Multi tasking solid state 
meters, metering location vs requirements, metering techniques and practical examples. 

UNIT V ECONOMIC ANALYSIS AND MODELS 9 

Economic analysis – Economic models - Time value of money - Utility rate structures – Cost of 

electricity – Loss evaluation, load management – Demand control techniques – Utility 

monitoring and control system – HVAC and energy management – Economic justification. 

TOTAL : 45 PERIODS 

OUTCOMES:  
Ability to understand the basics of Energy audit process. 

Ability to understand the basics of energy management by cogeneration 

Ability to acquire knowledge on Energy management in lighting systems 

Ability to impact concepts behind economic analysis and Load management. 

Ability to understand the importance of Energy management on various electrical 
equipment and metering. 

Ability to acquire knowledge on HVAC. 

 

TEXT BOOKS: 

1. Barney L. Capehart, Wayne C. Turner, and William J. Kennedy, Guide to Energy 

Management, Fifth Edition, The Fairmont Press, Inc., 2006 

2. Eastop T.D & Croft D.R, Energy Efficiency for Engineers and Technologists,.Logman 

Scientific & Technical, ISBN-0-582-03184 , 1990. 
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REFERENCES 

1. Reay D.A, Industrial Energy Conservation, 1
st

edition, Pergamon Press, 1977. 

2. IEEE Recommended Practice for Energy Management in Industrial and Commercial 

Facilities, IEEE, 196. 

3. Amit K. Tyagi, Handbook on Energy Audits and Management, TERI, 2003. 

4. Electricity in buildings good practice guide, McGraw-Hill Education, 2016. 

5. National Productivity Council Guide Books 

 

 

 
20153E82B DATA STRUCTURES LT P C 

3 0 0 3 
OBJECTIVES: 

To understand the concepts of ADTs 

To Learn linear data structures – lists, stacks, and queues 

To understand sorting, searching and hashing algorithms 

To apply Tree and Graph structures 

UNIT I LINEAR DATA STRUCTURES – LIST 9 

Abstract Data Types (ADTs) – List ADT – array-based implementation – linked list implementation –– singly 
linked lists- circularly linked lists- doubly-linked lists – applications of lists –Polynomial Manipulation 
– All operations (Insertion, Deletion, Merge, Traversal). 

UNIT II LINEAR DATA STRUCTURES – STACKS, QUEUES 9 

Stack ADT – Operations - Applications - Evaluating arithmetic expressions- Conversion of Infix to postfix 

expression - Queue ADT – Operations - Circular Queue – Priority Queue - deQueue – applications of 

queues. 

UNIT III NON LINEAR DATA STRUCTURES – TREES 9 
Tree ADT – tree traversals - Binary Tree ADT – expression trees – applications of trees – binary search 
tree ADT –Threaded Binary Trees- AVL Trees – B-Tree - B+ Tree - Heap – Applications of heap. 

UNIT IV NON LINEAR DATA STRUCTURES - GRAPHS 9 

Definition – Representation of Graph – Types of graph - Breadth-first traversal - Depth-first traversal – 
Topological Sort – Bi-connectivity – Cut vertex – Euler circuits – Applications of graphs. 

UNIT V SEARCHING, SORTING AND HASHING TECHNIQUES 9 

Searching- Linear Search - Binary Search. Sorting - Bubble sort - Selection sort - Insertion sort - Shell sort – 

Radix sort. Hashing- Hash Functions – Separate Chaining – Open Addressing – Rehashing – Extendible 

Hashing. 
TOTAL: 45 PERIODS 

OUTCOMES: 

At the end of the course, the student should be able to: 

Implement abstract data types for linear data structures. 
Apply the different linear and non-linear data structures to problem solutions. 

Critically analyze the various sorting algorithms. 

TEXT BOOKS: 
1. Mark Allen Weiss, ―Data Structures and Algorithm Analysis in C‖, 2nd Edition, Pearson 

Education,1997. 

2. Reema Thareja, ―Data Structures Using C‖, Second Edition , Oxford University Press, 2011 
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REFERENCES: 

1. Thomas H. Cormen, Charles E. Leiserson, Ronald L.Rivest, Clifford Stein, ―Introduction to 
Algorithms", Second Edition, Mcgraw Hill, 2002. 

2. Aho, Hopcroft and Ullman, ―Data Structures and Algorithms‖, Pearson Education,1983. 

3. Stephen G. Kochan, ―Programming in C‖, 3rd edition, Pearson Education. 
4. Ellis Horowitz, Sartaj Sahni, Susan Anderson-Freed, ―Fundamentals of Data Structures in C‖, Second 

Edition, University Press, 2008 
 

 
 

20153E82C HIGH VOLTAGE DIRECT CURRENT TRANSMISSION L T P C 
  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

 Planning of DC power transmission and comparison with AC power 
transmission. 

HVDC converters. HVDC 

system control. Harmonics and 

design of filters. 

Power flow in HVDC system under steady state. 

UNIT I INTRODUCTION 9 

DC Power transmission technology–Comparison of AC and DC transmission–Application of DC 
transmission–Description of DC transmission system–Planning for HVDC transmission– 

Modern trends in HVDC technology–DC breakers–Operating problems– HVDC transmission 
based on VSC –Types and applications of MTDC systems. 

UNIT II ANALYSIS OF HVDC CONVERTERS 9 

Line commutated converter -Analysis of Graetz circuit with and without overlap -Pulse 

number– Choice of converter configuration – Converter bridge characteristics– Analysis of a 12 

pulse converters– Analysis of VSC topologies and firing schemes. 

UNIT III CONVERTER AND HVDC SYSTEM CONTROL 9 

Principles of DC link control–Converter control characteristics–System control hierarchy– Firing 
angle control– Current and extinction angle control–Starting and stopping of DC link 
–Power control –Higher level controllers –Control of VSC based HVDC link. 

UNIT IV REACTIVE POWER AND HARMONICS CONTROL 9 

Reactive power requirements in steady state–Sources of reactive power–SVC and 

STATCOM– Generation of harmonics –Design of AC and DC filters– Active filters. 

UNIT V POWER FLOW ANALYSIS IN AC/DC SYSTEMS 9 

Per unit system for DC quantities–DC system model –Inclusion of constraints –Power flow analysis 

–case study 

TOTAL : 45 PERIODS 

OUTCOMES: 

Ability to understand the principles and types of HVDC system. 

Ability to analyze and understand the concepts of HVDC converters. 

Ability to acquire knowledge on DC link control. 

Ability to understand the concepts of reactive power management, harmonics and 
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power flow analysis. 

Ability to get knowledge about Planning of DC power transmission and comparison with 
AC power transmission. 

Ability to understand the importance of power flow in HVDC system under steady state. 
TEXT BOOKS: 

1. Padiyar,K.R.,―HVDC power transmission system‖, New Age International(P)Ltd. 

NewDelhi, Second Edition,2010. 

2. Arrillaga,J.,―High Voltage Direct Current Transmission‖, Peter Pregrinus, 
London,1983. 

 

 
REFERENCES 

1. Kundur P.,― Power System Stability and Control‖, McGraw-Hill,1993. 

2. Colin Adamson and Hingorani NG,― High Voltage Direct Current Power 

Transmission‖, Garraway Limited, London, 1960. 

3. Edward Wilson Kimbark,― Direct Current Transmission‖, Vol.I, Wiley inter science, New 

York, London, Sydney,1971. 
 

 

 

 
20153E82D MICROCONTROLLER BASED SYSTEM DESIGN L T P C 

  3 0 0 3 

OBJECTIVES: To impart knowledge about the following topics: 

Architecture of PIC microcontroller 

Interrupts and timers 

Peripheral devices for data communication and transfer 

Functional blocks of ARM processor 

Architecture of ARM processors 

UNIT I INTRODUCTION TO PIC MICROCONTROLLER 9 

Introduction to PIC Microcontroller–PIC 16C6x and PIC16C7x Architecture–IC16cxx–- 

Pipelining - Program Memory considerations – Register File Structure - Instruction Set - 

Addressing modes – Simple Operations. 

subroutine Timers-Timer Programming– Front panel I/O-Soft Keys– State machines and key 

switches– Display of Constant and Variability strings. 

UNIT III PERIPHERALS AND INTERFACING 9 

I
2

C Bus for Peripherals Chip Access– Bus operation-Bus subroutines– Serial EEPROM— Analog 

to Digital Converter–UART-Baud rate selection–Data handling circuit–Initialization - 
LCD and keyboard Interfacing -ADC, DAC, and Sensor Interfacing. 

UNIT IV INTRODUCTION TO ARM PROCESSOR 9 

Architecture –ARM programmer‘s model –ARM Development tools- Memory Hierarchy – ARM 
Assembly Language Programming–Simple Examples–Architectural Support for 
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PIC micro controller Interrupts- External Interrupts-Interrupt Programming–Loop time 
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Operating systems. 

UNIT V         ARM ORGANIZATION 9 

3- Stage Pipeline ARM Organization– 5-Stage Pipeline ARM Organization–ARM Instruction 

Execution- ARM Implementation– ARM Instruction Set– ARM coprocessor interface– 

Architectural support for High Level Languages – Embedded ARM Applications. 

TOTAL : 45 PERIODS 

OUTCOMES: 

• Ability to understand and apply computing platform and software for engineering 
problems. 

• Ability to understand the concepts of Architecture of PIC microcontroller 

• Ability to acquire knowledge on Interrupts and timers. 

• Ability to understand the importance of Peripheral devices for data communication. 

• Ability to understand the basics of sensor interfacing 

• Ability to acquire knowledge in Architecture of ARM processors 
TEXT BOOKS: 

1. Peatman,J.B., ―Design with PIC Micro Controllers‖PearsonEducation,3
rd

Edition, 

2004. 

2. Furber,S., ―ARM System on Chip Architecture‖ Addison Wesley trade Computer 

Publication, 2000. 

REFERENCES 

1. Mazidi, M.A.,―PIC Microcontroller‖ Rollin Mckinlay, Danny causey ,Prentice Hall of 

India, 2007. 

 

 

 
20153E82E 

 
OBJECTIVES: To impart knowledge about the following topics: 

Smart Grid technologies, different smart meters and advanced metering infrastructure. 

The power quality management issues in Smart Grid. 

The high performance computing for Smart Grid applications 

 

UNIT I INTRODUCTION TO SMART GRID 9 

Evolution of Electric Grid, Concept, Definitions and Need for Smart Grid, Smart grid drivers, 

functions, opportunities, challenges and benefits, Difference between conventional & Smart Grid, 

National and International Initiatives in Smart Grid. 

 

UNIT II SMART GRID TECHNOLOGIES 9 

Technology Drivers, Smart energy resources, Smart substations, Substation Automation, Feeder 

Automation ,Transmission systems: EMS, FACTS and HVDC, Wide area monitoring, Protection and 

control, Distribution systems: DMS, Volt/VAR control, Fault Detection, Isolation and 
service restoration, Outage management, High-Efficiency Distribution 

Transformers, Phase Shifting Transformers, Plugin Hybrid Electric Vehicles(PHEV). 

SMART GRID L T P C 
 3 0 0 3 
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UNIT III SMART METERS AND ADVANCED METERING INFRASTRUCTURE 9 

IntroductiontoSmartMeters,AdvancedMeteringinfrastructure(AMI)driversandbenefits, AMI 

protocols, standards and initiatives, AMI needs in the smart grid, Phasor Measurement 

Unit(PMU), Intelligent Electronic Devices(IED)&their application for monitoring & protection. 

UNIT IV POWER QUALITY MANAGEMENT IN SMART GRID 9 

Power Quality & EMC in Smart Grid, Power Quality issues of Grid connected Renewable Energy 

Sources, Power Quality Conditioners for Smart Grid, W eb based Power   Quality monitoring, 

Power Quality Audit. 

UNIT V HIGH PERFORMANCE COMPUTING FOR SMART GRID 9 

APPLICATIONS 

Local Area Network(LAN),House Area Network(HAN), Wide Area Network(WAN), Broad band 

over Power line(BPL),IP based Protocols, Basics of Web Service and CLOUD Computing to 

make          Smart          Grids          smarter,          Cyber          Security         for          Smart          Grid. 

TOTAL : 45 PERIODS 

OUTCOMES: 

Learners will develop more understanding on the concepts of Smart Grid and its present 

developments. 

Learners will study about different Smart Grid technologies. 

Learners will acquire knowledge about different smart meters and advanced 

metering infrastructure. 

Learners will have knowledge on power quality management in Smart Grids 

Learners will develop more understanding on LAN, WAN and Cloud Computing for 

Smart Grid applications. 

 
TEXT BOOKS: 

1. Stuart Borlase ―Smart Grid: Infrastructure, Technology and Solutions‖,CRCPress2012. 

2. JanakaEkanayake,NickJenkins,KithsiriLiyanage,JianzhongWu,AkihikoYokoyama, 
―Smart Grid: TechnologyandApplications‖,Wiley2012. 

REFERENCES 

VehbiC. Güngör ,Dilan Sahin, Taskin Kocak, Salih Ergüt, Concettina Buccella, Carlo Cecati, 
and Gerhard P. Hancke, “Smart Grid Technologies: Communication Technologies and 
Standards‖ IEEE Transactions On Industrial Informatics, Vol.7,No.4, November2011. 

Xi Fang, Satyajayant Misra, Guoliang Xue, and Dejun Yang“SmartGrid –The New and 
Improved Power Grid: A Survey‖ ,IEEE Transaction on Smart Grids,vol.14,2012. 
James Momohe ―Smart Grid: Fundamentals of Design and Analysis,‖, Wiley-IEEE Press , 
2012. 

 

 
20153E82F BIOMEDICAL INSTRUMENTATION L T P C 

3 0 0 3 
OBJECTIVES: 

To Introduce Fundamentals of Biomedical Engineering 

To study the communication mechanics in a biomedical system with few 

examples 

To study measurement of certain important electrical and non-electrical 

parameters 
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To understand the basic principles in imaging techniques 

To have a basic knowledge in life assisting and therapeutic devices 
 

UNIT I FUNDAMENTALS OF BIOMEDICAL ENGINEERING 9 
Cell and its structure – Resting and Action Potential – Nervous system and its fundamentals - Basic 
components of a biomedical system- Cardiovascular systems- Respiratory systems -Kidney and blood flow 
- Biomechanics of bone - Biomechanics of soft tissues -Physiological signals and transducers - 
Transducers – selection   criteria   –   Piezo   electric,   ultrasonic   transducers   - Temperature 
measurements - Fibre optic temperature sensors 

UNIT II NON ELECTRICAL PARAMETERS MEASUREMENT AND DIAGNOSTIC 9 

PROCEDURES 
Measurement of blood pressure - Cardiac output - Heart rate - Heart sound - Pulmonary function 
measurements – spirometer – Photo Plethysmography, Body Plethysmography – Blood Gas analysers, 
pH of blood –measurement of blood pCO2, pO2, finger-tip oxymeter - ESR, GSR measurements. 

UNIT III ELECTRICAL PARAMETERS ACQUISITION AND ANALYSIS 9 
Electrodes – Limb electrodes –floating electrodes – pregelled disposability electrodes - Micro, needle 
and surface electrodes – Amplifiers, Preamplifiers, differential amplifiers, chopper amplifiers – 
Isolation amplifier - ECG – EEG – EMG – ERG – Lead systems and recording methods – Typical 
waveforms - Electrical safety in medical environment, shock hazards – leakage current-Instruments for 
checking safety parameters of biomedical equipment. 

UNIT IV IMAGING MODALITIES AND ANALYSIS 9 
Radio graphic and fluoroscopic techniques – Computer tomography – MRI – Ultrasonography – 
Endoscopy – Thermography –Different types of biotelemetry systems - Retinal Imaging - Imaging 
application in Biometric systems. 

UNIT V LIFE ASSISTING, THERAPEUTIC AND ROBOTIC DEVICES 9 
Pacemakers – Defibrillators – Ventilators – Nerve and muscle stimulators – Diathermy – Heart – Lung 
machine – Audio meters – Dialysers – Lithotripsy - ICCU patient monitoring system - Nano Robots - 
Robotic surgery –Orthopedic prostheses fixation. 

TOTAL : 45 PERIODS 

OUTCOMES: At the end of the course students will have the 

Ability to understand the philosophy of the heart, lung, blood circulation and 
respiration system. 

Ability to provide latest ideas on devices of non‐electrical devices. 

Ability to gain knowledge on various sensing and measurement devices of electrical origin. 

Ability to understand the analysis systems of various organ types. 

Ability to bring out the important and modern methods of imaging techniques and their 
analysis. 

Ability to explain the medical assistance/techniques, robotic and therapeutic equipments. 
 

TEXT BOOKS: 

1. Leslie Cromwell, ―Biomedical Instrumentation and Measurement‖, Prentice Hall of India, New 
Delhi, 2007. 

2. Khandpur R.S, Handbook of Biomedical Instrumentation, Tata McGraw-Hill, New Delhi,2
nd

 

edition, 2003 
3. Joseph J Carr and John M.Brown, Introduction to Biomedical Equipment Technology, John 

1164



Page 115 of 116 

 

 

B.TECH-EEE-R2020-ELECTIVE VI- SEM VIII 

 

Wiley and sons, New York, 4
th 

edition, 2012 

REFERENCES 

1. John G. Webster, Medical Instrumentation Application and Design, John Wiley and sons, New 

York, 1998. 
2. Duane Knudson, Fundamentals of Biomechanics, Springer, 2nd Edition, 2007. 
3. Suh, Sang, Gurupur, Varadraj P., Tanik, Murat M., Health Care Systems, Technology and 

Techniques, Springer, 1st Edition, 2011. 
4. Ed. Joseph D. Bronzino, The Biomedical Engineering Hand Book, Third Edition, Boca 

Raton, CRC Press LLC, 2006. 

5. M.Arumugam, ‗Bio-Medical Instrumentation‘, Anuradha Agencies, 2003. 

 

 
20153E82G FUNDAMENTALS OF NANOSCIENCE L T P C 

3 0 0 3 
OBJECTIVES: 
To learn about basis of nanomaterial science, preparation method, types and application 

UNIT I INTRODUCTION 8 

Nanoscale Science and Technology- Implications for Physics, Chemistry, Biology and Engineering- 
Classifications of nanostructured materials- nano particles- quantum dots, nanowires-ultra-thinfilms- 
multilayered materials. Length Scales involved and effect on properties: Mechanical, Electronic, 
Optical, Magnetic and Thermal properties. Introduction to properties and motivation for study 

(qualitative only). 

Colloidal routes, Self-assembly, Vapour phase deposition, MOCVD, Sputtering, Evaporation, 
Molecular Beam Epitaxy, Atomic Layer Epitaxy, MOMBE. 

UNIT III NANOMATERIALS 12 
Nanoforms of Carbon - Buckminster fullerene- graphene and carbon nanotube, Single wall carbon 
Nanotubes (SWCNT) and Multi wall carbon nanotubes (MWCNT)- methods of synthesis(arc-growth, laser 
ablation, CVD routes, Plasma CVD), structure-property Relationships applications- Nanometal oxides-ZnO, 

TiO2,MgO, ZrO2, NiO, nanoalumina,  CaO, AgTiO2, Ferrites,  Nanoclays- 
functionalization and applications-Quantum wires, Quantum  dots-preparation, properties and 
applications. 

UNIT IV CHARACTERIZATION TECHNIQUES 9 
X- ray diffraction technique, Scanning Electron Microscopy - environmental techniques, Transmission Electron 
Microscopy including high-resolution imaging, Surface Analysis techniques- AFM, SPM, STM, SNOM, 
ESCA, SIMS-Nanoindentation. 

UNIT V APPLICATIONS 7 

NanoInfoTech: Information storage- nanocomputer, molecular switch, super chip, nanocrystal, 

Nanobiotechlogy: nanoprobes in medical diagnostics and biotechnology, Nano medicines, Targetted drug 

delivery, Bioimaging - Micro Electro Mechanical Systems (MEMS), Nano Electro Mechanical Systems 

(NEMS)- Nanosensors, nano crystalline silver for bacterial inhibition,   Nanoparticles   for sunbarrier 

products - In Photostat, printing, solar cell, battery. 

TOTAL : 45 PERIODS 

UNIT II GENERAL METHODS OF PREPARATION   9 
Bottom-up Synthesis-Top-down Approach: Co-Precipitation, Ultrasonication, Mechanical Milling, 
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B.TECH-EEE-R2020-ELECTIVE VI- SEM VIII 

 

 
OUTCOMES: 

Will familiarize about the science of nanomaterials 

Will demonstrate the preparation of nanomaterials 

Will develop knowledge in characteristic nanomaterial 

TEXT BOOKS : 
1. A.S. Edelstein and R.C. Cammearata, eds., ―Nanomaterials: Synthesis, Properties and 

Applications‖, Institute of Physics Publishing, Bristol and Philadelphia, 1996. 
2. N John Dinardo, ―Nanoscale Charecterisation of surfaces & Interfaces‖, 2nd edition, 

Weinheim Cambridge, Wiley-VCH, 2000. 

 
REFERENCES: 

1. G Timp, ―Nanotechnology‖, AIP press/Springer, 1999. 
2. Akhlesh Lakhtakia,―The Hand Book of Nano Technology, Nanometer Structure, 

Theory, Modeling and Simulations‖. Prentice-Hall of India (P) Ltd, New Delhi, 2007. 
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PONNAIYAH RAMAJAYAM INSTITUTE OF SCIENCE AND TECHNOLOGY 

B.TECH -ELECTRICAL & ELECTRONICS ENGINEERING 

PART TIME PROGRAMME 

CURRICULUM FOR SEMESTER I TO VII 

Regulation 2017 
Semester – I 

Sl. 

No 

Subject 

Code 
Subject Name 

53L45 Week 
C IA UE TM 

L T P 

1 
17148S11P Transforms and Partial 

Differential Equations 
3 1 0 4 50 50 100 

2 17153H12P Control System 3 1 0 4 50 50 100 

3 17153H13P Circuit Analysis and Networks 3 1 0 4 50 50 100 

4 17153H14P Electronic circuits 3 0 0 3 50 50 100 

5 17153H15P Electrical Machines-I 4 0 0 4 50 50 100 

Total No of Credits 19 Total Marks 500 

 

Semester – II 

S. 

No 

Subject 

Code 

 

Subject Name 
Periods Per Week  

C 

 

IA 

 

UE 

 

TM 
L T P 

1 17148S21P Numerical Methods 3 1 0 4 50 50 100 

2 17150S22P Computer Architecture 3 0 0 3 50 50 100 

3 17153H23P Electrical Machines-II 3 1 0 4 50 50 100 

4 17153H24P Digital Electronics 3 1 0 4 50 50 100 

5 
17153H25P Transmission and 

Distribution 
4 0 0 4 50 50 100 

Total No of Credits 19 Total Marks 500 

 

Semester – III 

S. 

No 

Subject 

Code 

 

Subject Name 
Periods Per Week  

C 
 

IA 
 

UE 
 

TM 
L T P 

1 17148S31P Probability and Statistics 3 1 0 4 50 50 100 

2 17152S32P Analog Integrated Circuits 3 1 0 4 50 50 100 

3 17153H33P Power Electronics 4 0 0 4 50 50 100 

4 
17153H34P Measurements and 

Instrumentation 
4 0 0 4 50 50 100 

 

5 
17153L35P Machines Lab  

0 
 

0 
 

3 
 

2 
 

50 
 

50 
 

100 

Total No of Credits 18 Total Marks 500 
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Semester –IV 

 

S. 

No 

Subject 

Code 

 

Subject Name 
Periods Per Week  

C 

 

IA 

 

UE 

 

TM 
L T P 

1 17153H41P Protection and switch gear 4 0 0 4 50 50 100 

2 
17153H42P High Voltage DC 

Transmission 
3 1 0 4 50 50 100 

3 17153H43P Solid State Drives 3 1 0 4 50 50 100 

4 171--E44_P Elective –I 4 0 0 4 50 50 100 

5 
17153L45P Control System & 

Measurements Lab 
0 0 3 2 50 50 100 

Total No of Credits 18 Total Marks 500 

 
 

Semester – V 

 

S. 

No 
Subject Code Subject Name 

Periods Per Week 
C IA UE TM 

L T P 

1 17153H51P Power System Analysis 3 1 0 4 50 50 100 

2 17153H52P Power Quality 3 1 0 4 50 50 100 

3 17153H53P Special Electrical Machines 4 0 0 4 50 50 100 

4 171--E54_P Elective –II 4 0 0 4 50 50 100 

5 
17153L55P Power Electronics & 

Drives Lab 
0 0 3 2 50 50 100 

Total No of Credits 18 Total Marks 500 

 
 

Semester –VI 

 

S. 

No 

Subject 

Code 

 

Subject Name 
Periods Per Week  

C 

 

IA 

 

UE 

 

TM 
L T P 

1 
17153H61P Utilization of Electrical 

Energy 
3 1 0 4 50 50 100 

2 17153H62P Solid State Relays 4 0 0 4 50 50 100 

3 
17153H63P Power System Operation 

and Control 
4 0 0 4 50 50 100 

4 171--E64_P Elective –III 4 0 0 4 50 50 100 

5 17153L65P Power Systems Lab 0 0 3 2 50 50 100 

Total No of Credits 18 Total Marks 500 
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Semester –VII 

 

S. 

No 

 

Subject Code 

 

Subject Name 
Periods Per Week  

C 

 

IA 

 

UE 

 

TM 
L T P 

1 17160S71P Total Quality Management 3 0 0 3 50 50 100 

2 17153H72P Electrical Machine Design 3 1 0 4 50 50 100 

3 17153H73P Power Plant Engineering 4 0 0 4 50 50 100 

4 171--E74_P Elective –IV 3 0 0 3 50 50 100 

5 17153P75P Project Work 0 0 12 6 100 100 200 

Total No of Credits 20 Total Marks 600 

 

 

Total No of Credits from Semester I to VII – 170 

 

 

 

 
 

LIST OF ELECTIVES 

Elective I 
 

Semester – IV 

S. 

No 
Subject Code Subject Name 

Periods Per Week 
C IA UE TM 

L T P 

1 17153E44AP Field Theory 3 1 0 4 50 50 100 

2 
17152E44BP Fuzzy Logic and its 

applications 
3 1 0 4 50 50 100 

3 
17153E44CP BioMedical 

Instrumentation 
4 0 0 4 50 50 100 

4 
17153E44DP Modeling and Simulation 

of Solar Energy Systems 
4 0 0 4 50 50 100 
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Elective II 

Semester – V 

S. 

No 

Subject 

Code 
Subject Name 

Periods Per Week C IA UE TM 

L T P     

1 17158E54AP 
Environmental Science and 

Engineering 
4 0 0 4 50 50 100 

2 17152E54BP Artificial Neural Networks 4 0 0 4 50 50 100 

3 
17153E54CP Communication 

Engineering 
4 0 0 4 50 50 100 

4 17154E54DP Robotics 3 1 0 4 50 50 100 

 

Elective III 

Semester – VI 

S. 

No 

Subject 

Code 
Subject Name 

Periods Per Week 
C IA UE TM 

L T P 

1 17160E64AP Principles of Management 4 0 0 4 50 50 100 

2 17160E64BP Professional Ethics 4 0 0 4 50 50 100 

3 
17152E64CP Integrated opto-Electronic 

Devices 
3 1 0 4 50 50 100 

4 
17153E64DP Computer Aided Design of 

Electrical Apparatus 
3 1 0 4 50 50 100 

 

 
 

Elective IV 

Semester – VII 

S. 

No 

Subject 

Code 
Subject Name 

Periods Per Week 
C IA UE TM 

L T P 

1 
17153E74AP Power system transients 

3 0 0 3 50 50 100 

2 
17153E74BP EHV AC and DC 

Transmission systems 
3 0 0 

3 
50 50 100 

3 
17153E74CP Fiber Optics and Laser 

Instruments 
3 0 0 

3 
50 50 100 

4 
17153E74DP Advanced Control 

systems 
3 0 0 

3 
50 50 100 
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17148S11P-TRANSFORMS AND PARTIAL DIFFERENTIAL 

EQUATIONS 
 

3 1 0 4 

(Common to all) SEMESTER-1 

 
UNIT I FOURIER SERIES 9 + 3hrs 

Periodic function-Graph of functions- Fourier series – Odd and even functions – Half 

range sine series – Half range cosine series – Complex form of Fourier Series – 

Parseval’s identity – Harmonic Analysis. 

UNIT II FOURIER TRANSFORM 9 + 3hrs 

Fourier integral theorem (without proof) – Sine and Cosine transforms – Properties 

(without Proof) – Transforms of simple functions – Convolution theorem – Parseval’s 

identity – Finite Fourier transform, Sine and Cosine transform. 

UNIT III Z -TRANSFORM AND DIFFERENCE EQUATIONS 9 + 3hrs 

Z-transform - Elementary properties (without proof) – Inverse Z – transform – 

Convolution theorem -Formation of difference equations – Solution of difference 

equations using Z –transform- Sampling of signals –an introduction. 

UNIT IV PARTIAL DIFFERENTIAL EQUATIONS 9 + 3hrs 

Formation of pde –solution of standard type first order equation- Lagrange’s linear 

equation – Linear partial differential equations of second order and higher order with 

Constant coefficients. 

UNIT V BOUNDARY VALUE PROBLEMS 9 + 3hrs 

Solutions of one dimensional wave equation – One dimensional heat equation – Steady 

state solution of two-dimensional heat equation (Insulated edges excluded) – Fourier 

series solutions in Cartesian coordinates. Total no of hrs: 60hrs 

 

TEXT BOOKS 

1. Andrews, L.A., and Shivamoggi B.K., “Integral Transforms for Engineers and 

Applied 

Mathematicians”, Macmillen , New York ,1988. 

2. Grewal, B.S., “Higher Engineering Mathematics”, Thirty Sixth Edition, Khanna 

Publishers, 

Delhi, 2001. 

3. Kandasamy, P., Thilagavathy, K., and Gunavathy, K., “Engineering Mathematics 

Volume 

III”, S. Chand & Company ltd., New Delhi, 1996. 
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REFERENCE BOOKS 

1. Narayanan, S., Manicavachagom Pillay, T.K. and Ramanaiah, G., “Advanced 

Mathematics for Engineering Students”, Volumes II and III, S. Viswanathan 

(Printers and Publishers) Pvt. Ltd. Chennai, 2002. 

2. Churchill, R.V. and Brown, J.W., “Fourier Series and Boundary Value Problems”, 

Fourth Edition, McGraw-Hill Book Co., Singapore, 1987. 

3. Advanced Modern Engineering mathematics – Glyn James 
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AIM 

17153H12P - CONTROL SYSTEM 3 1 0 4 
SEMESTER-1 

To provide sound knowledge in the basic concepts of linear control theory and design of 

control system. 

OBJECTIVES 

i. To understand the methods of representation of systems and getting their transfer 

function models. 

ii. To provide adequate knowledge in the time response of systems and steady state 

error analysis. 

iii. To give basic knowledge is obtaining the open loop and closed–loop frequency 

responses of systems. 

iv. To understand the concept of stability of control system and methods of stability 

analysis. 

v. To study the three ways of designing compensation for a control system. 

UNIT I: INTRODUCTION 12 

Open-loop and closed –loop systems, servomechanisms and regulator systems; Transfer 

function; Block diagram reduction, Signal flow graphs. 

UNIT II: MATHEMATICAL MODELS OF PHYSICAL SYSTEMS 12 

Mechanical systems - Translational and Rotational systems, Gear trains, Electrical 

systems, Thermal systems and Fluid systems. 

Components of feedback control systems - Potentiometers as error sensing devices, 

Synch, Servomotors, Stepper motors, Tachogenerators. 

UNIT III: STABILITY 12 

Concept of Stability, necessary and sufficient conditions of Stability, Closed-loop 

systems, merits and demerits, Routh-Hurwitz Criterion. 

Transient Response: Typical inputs, convolution integral, Time domain specifications, 

steady state errors. 

State equation – Solutions – Realization – Controllability – Observability – Stability 

Jury’s test. 

UNIT IV: FREQUENCY RESPONSE 12 

Definition, equivalence between transient response and frequency response, Bode plots. 

Nyquist Stability Criterion: Development of criterion, gain and phase margins, m- circles 

and Nichol’s chart. 

UNIT V: ROOT LOCUS METHOD 12 

Rules for sketching of root loci, Root contours. 
Synthesis: Lag and Lead networks, proportional, derivative and integral controllers. 

MUTLI INPUT MULTI OUTPUT (MIMO) SYSTEM: 
 

Models of MIMO system – Matrix representation – Transfer function representation – 

Poles and Zeros – Decoupling – Introduction to multivariable Nyquist plot and singular 

values analysis – Model predictive control. 
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Total = 60 

TEXT BOOK: 

1. I.J.Nagrath and M.Gopal, ‘Control System Engineering’, Wiley Eastern Ltd., Reprint 

1995. 

 

REFERENCES: 

1. M.Gopal, ‘Control System Principles and Design’, Tata McGraw Hill, 1998. 
2. Ogatta, ‘Modern Control Engineering’, Tata McGraw Hill 1997. 
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17153H13P - CIRCUIT ANALYSIS AND NETWORKS  
3 1 0 4 

 

AIM 
SEMESTER-1 

To know about basic analysis and synthesis techniques used in electronics and 

communications. 

 

OBJECTIVES 

 

• To study about various network theorems and the method of application to analyse a 

circuit. 

• To know the concept of transfer function of a network and the nature of response to 

external inputs. 

• To synthesize a network in different forms from the transfer function. 

• To know the concept and design of frequency selective filters. 

 

UNIT-I BASIC CIRCUIT CONCEPTS & SINUSOIDAL ANALYSIS (12hrs) 

Linear passive circuit elements, ideal sources (independent and dependent), V-I 

relationship of circuit elements –Ohm’s Law - Kirchoff’s Laws – analysis of series and 

parallel circuits – network reduction: voltage and current division, source transformation, 

star/delta transformation Concept of phasor and complex Impedance / Admittance – 

Analysis of simple series and parallel circuits – active power, reactive power, apparent 

power (volt -ampere), power factor– phasor diagram, impedance triangle and power 

triangle associated with these circuits – resonance in series and parallel circuits 

 

UNIT-II CIRCUIT ANALYSIS & NETWEORK THEOREMS (12hrs) 

Formation of matrix equations and analysis by using Mesh-current and Node-voltage 

methods. Superposition theorem – Thevenin’s theorem – Norton’s theorem - Maximum 

power transfer theorem - Reciprocity theorem – Compensation theorem – Substitution 

theorem - Millman’s theorem and Tillage’s theorem with applications. 

Coupled circuits: self inductance - mutual inductance – coefficient of coupling – dot 

convention – analysis of simple coupled circuits. Equivalent inductance of the series 

aiding and opposing, parallel aiding and opposing coupled circuits. 

UNIT-III THREE PHASE CIRCUIT AND TRANSIENT ANALYSIS (12hrs) 

Three-phase systems – phase sequence - Solution of three-phase balanced circuits 

(Star& Delta) – Solution of three-phase unbalanced circuits (Star & Delta) - Power 

measurement and two-wattmeter method. 

Forced and free response of RL, RC and RLC circuits with D.C. and sinusoidal 

excitations. 

UNIT-IV TWO PORT NETWORKS (12hrs) 

Characterization of two port networks in terms of Z, Y, H and T parameters – networks 

equivalents – relations between network parameters – Analysis of T, Ladder, Bridged–T 

and lattice networks – transfer function of terminated two port networks. 
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UNIT-V NETWORK TOPOLOGY, FILTERS & ATTENUATORS (12hrs) 

Network graphs, tree and cut – sets – tie set and cut – set schedules – primitive 

impedance and admittance matrices 

 

Classification of Filters - filter networks - design of constant K, m–derived and composite 

filters. Analysis of T,, lattice, bridged-T, and L type attenuators. 

TOTAL 60 

TEXT BOOKS: 

1. Basic Electrical and Electronics Engineering – Muthu subramaniyam 
2. Nageswara rao 

3. Umesh sinha 

4. Charavarthi 

1. Sudhakar. A., and Shyammohan, “Circuits and Networks Analysis and Synthesis” Tata 

McGraw Hill Publishing Co.Ltd. New Delhi, 1994. 

2. Roy Choudhury, “Networks and Systems”, New Age International Ltd. 
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17153H14P- ELECTRONIC CIRCUITS 
3 0 0 3 

SEMESTER-1 
 

AIM: 

To study the characteristics and applications of electronic devices. 

OBJECTIVES: 

 To acquaint the students with construction, theory and characteristics of the 

following electronic devices: 

 Bipolar transistor, Field Effect transistor, Multivibrators, Power control/regulator 

devices, Feedback amplifiers and oscillators 

UNIT I -RECTIFIER & POWER SUPPLY 12 

Half & Full wave rectifier – filters – shunt , inductor, LC section & Ripple factor, P 

calculation for C, L and LC filters – Voltage regulators – Zener –Series voltage regulator 

– SMPS. 

UNIT II- AMPLIFIERS 12 

Amplifiers – Frequency response of RC coupled - Frequency Response of Emitter 

follower, gain band width product – FET amplifier at low and high frequency cascaded 

amplifiers. 

UNIT III- FEEDBACK AMPLIFER & OSCILLATORS 12 

Four basic types of feedback – effect of feedback on amplifier performance – condition 

for oscillation – Barkhunsen criteria – LC oscillators – Hartley & Colpitts – RC 

oscillators – Wein bridge, RC phase shift crystal oscillator. 

UNIT IV- MULTIVIBRATORS 12 

Collector coupled & Emitter coupled Astable multivibrator – Monostable, Bistable 

multivibrator – triggering methods – Storage delay and calculation of switching time – 

Schmitt triggering circuits – Speed up capacitor in switching. 

UNIT V- POWER AMPLIFIER 12 

Classification – class A, B, C & AB – Class B push pull – Class B Complimentary – 

symmetry – Class S, Power sections classification – Efficiency – Distortion in amplifiers. 

 

L = 45 T = 15 P = 0 TOTAL =60 

 
 

REFERENCE BOOKS: 

1. David.A.Bell, “Solid State Pulse Circuits”, Prentice Hall of India, 4th Edition, 2001. 

2. Millman Taub.H, “Pulse Digital & Switching waveform”, Tata McGRaw Hill 

International 2001. 

3. Jacob Millman Cristas C.Halkias, “Integrated Electronics”, Tat Mc Graw Hill, Edition 

1991. 
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17153H15P- ELECTRICAL MACHINES – I 4 0 0 4 

AIM SEMESTER-1 

To expose the students to the concepts of electromechanical energy conversions in D.C. 

Machines and energy transfer in transformers and to analyze their performance. 

OBJECTIVES 

i. To introduce the concept of rotating machines and the principle of electromechanical 

energy conversion in single and multiple excited systems. 

ii. To understand the generation of D.C. voltages by using different type of generators 

and study their performance. 

iii. To study the working principles of D.C. motors and their load characteristics, starting 

and methods of speed control. 

iv. To familiarize with the constructional details of different type of transformers, 

working principle and their performance. 

v. To estimate the various losses taking place in D.C. machines and transformers and to 

study the different testing method to arrive at their performance. 

UNIT I: BASIC PRINCIPLES OF ROTATING MACHINES 12 

Electrical machine types – Magnetic circuits – Magnetically induced EMF and force – 

AC operation of magnetic circuits - core losses. Principles of Electromechanical energy 

conversion: Energy conversion process – Energy in magnetic system – Field energy and 

mechanical force – Multiply excited magnetic field systems 

UNIT II: GENERATORS 12 

Constructional details – emf equation – Methods of excitation – Self and separately 

excited generators – Characteristics of series, shunt and compound generators – Armature 

reaction and commutation – Parallel operation of DC shunt and compound generators. 

UNIT III: DC MOTORS 12 

Principle of operation – Back emf and torque equation – Characteristics of series, 

shunt and compound motors – Starting of DC motors – Types of starters – Speed control 

of DC series and shunt motors. 

UNIT IV: TRANSFORMERS 12 

Constructional details of core and shell type transformers – Types of windings – Principle 

of operation – emf equation – Transformation ratio - Equivalent circuit – Losses – 

Testing – Efficiency and Voltage regulation . 

Transformer on load– Parallel operation of single phase transformers – Auto transformer 

– Three phase transformers 

UNIT V: TESTING OF TRANSFORMERS AND DC MACHINES 12 

Losses and efficiency in DC machines and transformers – Condition for maximum 

efficiency – Testing of DC machines – Brake test, Swinburne’s test, Retardation test and 

Hopkinson’s test – Testing of transformers – Polarity test, load test, open circuit and short 

circuit tests – All day efficiency. 

TOTAL = 60 
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TEXT BOOKS 

1. D.P. Kothari and I.J. Nagrath, ‘Electric Machines’, Tata McGraw Hill Publishing 

Company Ltd, 2002. 

2. P.S. Bimbhra, ‘Electrical Machinery’, Khanna Publishers, 2003. 

REFERENCE BOOKS 

1. A.E. Fitzgerald, Charles Kingsley, Stephen.D.Umans, ‘Electric Machinery’, Tata 

McGraw Hill publishing Company Ltd, 2003. 

2. J .B.Gupta, ‘Theory and Performance of Electrical Machines’, S.K.Kataria and Sons, 

2002. 

3. K. Murugesh Kumar, ‘Electric Machines’, Vikas publishing house Pvt Ltd, 2002. 

4. V.K.Mehta and Rohit Mehta, ‘Principles of Power System’, S.Chand and Company 

Ltd, third edition, 2003. 
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17148S21P-NUMERICAL METHODS  
3 1 0 4 

Semester II 
 

 

UNIT I - SOLUTION OF EQUATIONS AND EIGENVALUE PROBLEMS 

9+3hrs 

Solution of equations–Newton Raphson’s method, Regula-falsi methods Solution of 

linear System of equations by Gaussian elimination and Gauss-Jordon methods- Iterative 

methods: Gauss Jacobi and Gauss-Seidel methods– Eigenvalue of a matrix by power 

method. 

UNIT II- INTERPOLATION 9+3hrs 

Newton’s forward and backward difference formulas – Central difference formula: 

Bessels and Stirling’s formula - Lagrangian Polynomials – Divided difference method. 

UNIT III- NUMERICAL DIFFERENTIATION AND INTEGRATION 

9+3hrs 

Derivatives from difference tables – Divided differences and finite differences – 

Numerical integration by trapezoidal and Simpson’s 1/3 and 3/8 rules – Romberg’s 

method – Double integrals using trapezoidal and Simpson’s rules. 

UNIT IV - INITIAL VALUE PROBLEMS FOR ORDINARY DIFFERENTIAL 

EQUATIONS 9+3hrs 

Single step methods: Taylor series method – Euler and modified Euler methods – Fourth 

order Runge – Kutta method for solving first and second order equations – Multistep 

methods: Milne’s and Adam’s predictor and corrector methods. 

UNIT V - BOUNDARY VALUE PROBLEMS IN ORDINARY AND PARTIAL 

DIFFERENTIAL EQUATIONS 9+3hrs 

Finite difference solution of second order ordinary differential equation – Finite 

difference solution of one dimensional heat equation by explicit and implicit methods – 

One dimensional wave equation and two dimensional Laplace and Poisson equations. 

Total no of hrs: 60hrs 

TEXT BOOKS 

1. Gerald, C.F, and Wheatley, P.O, “Applied Numerical Analysis”, Sixth Edition, 

Pearson Education Asia, New Delhi, 2002. 

2. Kandasamy, P., Thilagavathy, K. and Gunavathy, K., “Numerical Methods”, 

S.Chand Co. Ltd., New Delhi, 2003. 
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REFERENCES BOOKS 

1. Burden, R.L and Faires, T.D., “Numerical Analysis”, Seventh Edition, Thomson 

Asia Pvt. Ltd., Singapore, 2002. 

2. Balagurusamy, E., “Numerical Methods”, Tata McGraw-Hill Pub.Co.Ltd, New 

Delhi, 1999. 
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17150S22P- COMPUTER ARCHITECTURE  
3 0 0 3 

SEMESTER II 
 

AIM: 

To understand the architecture of different processor and its associative units 

OBJECTIVES: 

To provide a clear understanding of 

Computer arithmetic and logic unit design. 

Control Mechanism and CPU functioning. 

Pipeline architecture and vector processing. 

Input and output organizations and interfacing. 

Various memories and their organization.56 

UNIT I BASIC STRUCTURE OF COMPUTERS 9 

Functional units – Basic operational concepts – Bus structures – Performance and 

Metrics – Instruction and instruction sequencing – hardware – software interface – 

addressing modes – instruction set – RISC – CISC – ALU design – fixed point and 

floating point operation. 

UNIT II CONTROL AND CENTRAL PROCESSING UNIT 9 

Micro programmed control – Control memory, address sequencing, micro program 

example, and design of control unit. Central processing unit – general register 

rganization, stack organization, instruction formats, addressing modes, data transfer and 

manipulation, program control, reduced instruction set computer. 

 

UNIT III COMPUTER ARITHMETIC, PIPELINE AND VECTOR PROCESSING 

9 

Computer arithmetic – addition and subtraction, multiplication algorithms, division 

algorithms, floating point arithmetic operations decimal arithmetic unit, decimal 

arithmetic operations. Pipeline and vector processing – Parallel processing, pipelining, 

arithmetic pipeline, instruction pipeline, vector processing array processors. 

 

UNIT IV INPUT OUTPUT ORGANIZATION 9 

Input output organization : peripheral devices, input output interface, asynchronous data 

transfer , modes of transfer, priority interrupt, direct memory access, input output 

interface, serial communication. 

 

UNIT V MEMORY ORGANIZATION 9 

Memory organization – memory hierarchy, main memory, auxiliary memory, associative 

memory, cache memory, virtual memory, memory management hardware. 
 

TOTAL: 45 PERIODS 

TEXT BOOKS: 

1. Morris Mano, ‘Computer system architecture’, 3rd edition, Pearson education 2002 
2. Behrooz Parhami, ‘Computer Architecture’, Oxford University Press, 2005. 
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REFERENCES: 

1. Vincent P. Heuring and Harry F. Jordan, ‘ Computer systems design and 

architecture’, Pearson Education Asia Publications, 2004. 

2. John P. Hayes , ‘ Computer Architecture and Organization’, Tata McGraw-Hill, 

1988. 

3. Andrew S Tannenbaum ‘ Structured Computer Organization ‘, 5th edition Pearson 

Education 2007. 

4. William Stallings ,’ Computer Organization and architecture’, 7th edition Pearson 

Education 2006. 
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AIM: 

 

17153H23P-ELECTRICAL MACHINES-II 

Semester II 

 

3 1 0 4 

To expose the students to the concepts of synchronous and asynchronous machines 

and 

analyze their performance. 

OBJECTIVES: 

To impart knowledge on 
i. Construction and performance of salient and non – salient type synchronous 

generators. 

ii. Principle of operation and performance of synchronous motor. 

iii. Construction, principle of operation and performance of induction machines. 

iv. Starting and speed control of three-phase induction motors. 

v. Construction, principle of operation and performance of single phase induction 

motors and special machines. 

UNIT I: SYNCHRONOUS GENERATOR 12 

Constructional details – Types of rotors – emf equation – Synchronous reactance – 

Armature reaction – Voltage regulation – e.m.f, m.m.f, z.p.f and A.S.A methods – 

Synchronizing and parallel operation – Synchronizing torque - Change of excitation and 

mechanical input – Two reaction theory – Determination of direct and quadrature axis 

synchronous reactance using slip test – Operating characteristics - Capability curves. 

UNIT II: SYNCHRONOUS MOTOR 12 

Principle of operation – Torque equation – Operation on infinite bus bars - V-curves – 

Power input and power developed equations – Starting methods – Current loci for 

constant power input, constant excitation and constant power developed. 

UNIT III: THREE PHASE INDUCTION MOTOR 12 

Constructional details – Types of rotors – Principle of operation – Slip – Equivalent 

circuit – Slip-torque characteristics - Condition for maximum torque – Losses and 

efficiency – Load test - No load and blocked rotor tests - Circle diagram – Separation of 

no load losses – Double cage rotors 

UNIT IV: STARTING AND SPEED CONTROL OF THREE PHASE INDUCTION 

MOTOR 12 

Need for starting – Types of starters – Stator resistance and reactance, rotor resistance, 

autotransformer and star-delta starters – Speed control – Change of voltage, torque, 

number of poles and slip – Cascaded connection – Slip power recovery scheme. 

UNIT V: SINGLE PHASE INDUCTION MOTORS AND SPECIAL 

MACHINE 12 

Constructional details of single phase induction motor – Double revolving field theory 

and operation – Equivalent circuit – No load and blocked rotor test –– Starting methods 

of single-phase induction motors - Special machines - Shaded pole induction motor, 

reluctance motor, repulsion motor, hysteresis motor, stepper motor and AC series motor 
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TEXT BOOKS 

Total = 60 

1. D.P. Kothari and I.J. Nagrath, ‘Electric Machines’, Tata McGraw Hill Publishing 

Company Ltd, 2002. 

2. P.S. Bhimbhra, ‘Electrical Machinery’, Khanna Publishers, 2003.REFERENCE 

BOOKS 

1. A.E. Fitzgerald, Charles Kingsley, Stephen.D.Umans, ‘Electric Machinery’, Tata 

McGraw Hill publishing Company Ltd, 2003. 

2. J.B. Gupta, ‘Theory and Performance of Electrical Machines’, S.K.Kataria and Sons, 

2002. 

3. K. Murugesh Kumar, ‘Electric Machines’, Vikas publishing house Pvt Ltd, 2002. 

4. Sheila.C.Haran, ‘Synchronous, Induction and Special Machines’, Scitech Publications, 

2001. 
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Semester II 
 

 

 

AIM: 

17153H24P-DIGITAL ELECTRONICS  
3 1 0 4 

To introduce the fundamentals of Digital Circuits, combinational and sequential circuit. 

 
OBJECTIVES: 

i. To study various number systems and to simplify the mathematical expressions using 

Boolean functions simple problems. 

ii. To study implementation of combinational circuits 

iii. To study the design of various synchronous and asynchronous circuits. 

iv. To expose the students to various memory devices. 

 

UNIT I NUMBER SYSTEMS 
12 

 

Review of Binary, Octal and Hexa-decimal number systems – Conversions, Binary 

Arithmetic magnitude form – 1’s, 2’s complement representation, Codes: -BCD, Excess – 

3, Graycode, ASCII codes, Error detecting codes ( Hamming code ) 
 

UNIT II BOOLEAN ALGEBRA 
12 

 

Boolean Algebra - De Morgan’s law – Simplifications of Boolean expression – sum of 

Products and product of sums – Karnaugh Map – Quince McClusky method of 

simplification ( Including Don’t care conditions) 
 

 

UNIT III Combinational Logic 
12 

Design of Logic gates- Design of adder, subtractor, comparators, code converters, 

encoders, decoders, multiplexers and demultiplexers. Function realization using gates & 

multiplexers. 

 

 

UNIT IV Sequential Logic Design 
12 

Building blocks of Sequential logic – RS, JK, Master –  Slave, D and T flip- flop, 

Asynchronous and synchronous counters – Binary and BCD counters – shift 

registers – Design and Implementation of Sequential synchronous circuits 
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UNIT V Logic Families 
12 

Memories: ROM, PROM, EPROM, PLA, PLD, FPGA, digital logic families: TTL, ECL, 

CMOS. 

 

TOTAL = 60Hrs 

TEXT BOOK: 

1. Albert Paul, Malvino and Donald.P.Leach , “Digital Principles and Applications”, 

McGraw Hill Publications. 

2. Floyd, “Digital Fundamentals”, Universal Book Stall, New Delhi,1993. 

3. Moris Mano, “Digital Electronics and Design “, Prentice Hall of India, 2000. 

 

REFERENCE: 

1. “Digital Logic & Computer Design”, Prentice Hall of India, 2000. 
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17153H25P-TRANSMISSION AND DISTRIBUTION 4 0 0 4 

Semester II 

AIM 

To become familiar with the function of different components used in Transmission and 

Distribution levels of power systems and modeling of these components. 

OBJECTIVES 

i. To develop expression for computation of fundamental parameters of lines. 
ii. To categorize the lines into different classes and develop equivalent circuits for these 

classes. 

iii. To analyze the voltage distribution in insulator strings and cables and methods to 

improve the same. 

UNIT I: INTRODUCTION 12 

Structure of electric power system: Various levels such as generation, transmission and 

distribution; HVDC and EHV AC transmission: comparison of economics of 

transmission, technical performance and reliability. 

Radial and ring-main distributors; interconnections; AC distribution: AC distributor with 

concentrated load; three-phase, four-wire distribution system; sub-mains; stepped and 

tapered mains. 

UNITII:TRANSMISSION LINE PARAMETERS 12 

Resistance, Inductance and Capacitance of single and three phase transmission lines - 

Stranded and Bundled conductors -Symmetrical and unsymmetrical spacing - 

Transposition -Application of self and mutual GMD -Skin and Proximity effect - 

Inductive interference with neighboring circuits. 

UNIT III: MODELLING AND  PERFORMANCE OF TRANSMISSION LINES 

12 

Classification of lines: Short line, medium line and long line; equivalent circuits, 

attenuation constant, phase constant, surge impedance; transmission efficiency and 

voltage regulation; real and reactive power flow in lines: Power-angle diagram; surge- 

impedance loading, loadability limits based on thermal loading, angle and voltage 

stability considerations; shunt and series compensation; Ferranti effect and corona loss. 

UNIT IV: INSULATORS AND CABLES 12 

Insulators: Types, voltage distribution in insulator string and grading, improvement of 

string efficiency. Underground cables: Constructional features of LT and HT cables, 

capacitance, dielectric stress and grading, thermal characteristics. 

UNIT V: DESIGN OF TRANSMISSION LINES 12 

Introduction, calculation of sag and tension .Equivalent span length and sag, Effect of ice 

and wind loading ,Stringing chart, sag template, conductor vibrations and vibrations 

dampers 

TOTAL =60 

 

TEXT BOOKS 
1. B.R.Gupta, ‘Power System Analysis and Design’, S.Chand, New Delhi, 2003. 
2. S.N. Singh, ‘Electric Power Generation, Transmission and Distribution’, Prentice 
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Hall of India Pvt. Ltd, New Delhi, 2002. 

 

REFERENCE BOOKS 
1. Luces M.Fualkenberry   ,Walter Coffer, ‘Electrical Power Distribution and 

Transmission’, Pearson Education, 1996. 

2. Hadi Saadat, ‘Power System Analysis,’ Tata McGraw Hill Publishing Company’, 

2003. 

3.Central Electricity Authority (CEA), ‘Guidelines for Transmission System Planning’, 

New Delhi. 

4.‘Tamil Nadu Electricity Board Handbook’, 2003. 

 

‡†‡‡†‡‡†‡ 
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17148S31P-PROBABILITY AND STATISTICS 3 1 0 4 

(Common to Mech, Civil, EEE) 

SEMESTER-III 

UNIT I PROBABILITY AND RANDOM VARIABLE 9+3hrs 

Axioms of probability - Conditional probability - Total probability - Bayes theorem - 

Random variable - Probability mass function - Probability density functions -Properties- 

Moments - Moment generating functions and their properties. 

 

UNIT II TWO DIMENSIONAL RANDOM VARIABLES 9+3hrs 

Joint distributions - Marginal and conditional distributions – Covariance - Correlation 

and Regression - Transformation of random variables - Central limit theorem. 

 
UNIT III STANDARD DISTRIBUTIONS 9+3hrs 

Binomial, Poisson, Geometric, Negative Binomial, Uniform, Exponential, Gamma, 

Weibull and Normal distributions and their properties - Functions of a random variable. 

 
UNIT IV TESTING OF HYPOTHESIS 9+3hrs 

Sampling distributions – Testing of hypothesis for mean, variance, proportions and 

differences using Normal, t, Chi-square and F distributions - Tests for independence of 

attributes and Goodness of fit. 

 
UNIT V DESIGN OF EXPERIMENTS 9+3hrs 

Analysis of variance – One way classification – Complete randomized design - Two – 

way classification –Randomized block design - Latin square. 

Note : Use of approved statistical table permitted in Total no of hrs: 60hrs 

TEXT BOOKS 

1. Ross. S., “A first Course in Probability”, Fifth Edition, Pearson Education, Delhi 

2002. (Chapters 2 to 8) 

2.  Johnson. R. A., “Miller & Freund’s Probability and Statistics for Engineers”, Sixth 

Edition, Pearson Education, Delhi, 2000. (Chapters 7, 8, 9, 12) 

REFERENCES BOOKS 

1) Walpole, R. E., Myers, R. H. Myers R. S. L. and Ye. K, “Probability and Statistics for 

Engineers and Scientists”, Seventh Edition, Pearsons Education, Delhi, 2002. 

2) Lipschutz. S and Schiller. J, “Schaum’s outlines - Introduction to Probability and 

Statistics”, McGraw-Hill, New Delhi, 1998. 

3) Gupta, S.C, and Kapur, J.N., “Fundamentals of Mathematical Statistics”, Sultan 

Chand, Ninth Edition , New Delhi ,1996. 
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AIM 

Semester III 

 

17152S32P- ANALOG INTEGRATED CIRCUITS 3 1 0 4 

To introduce the concepts for realizing functional building blocks in ICs, fabrications & 

application of Ics. 

 

OBJECTIVES 

i. To study the IC fabrication procedure. 
ii. To study characteristics; realize circuits; design for signal analysis using Op-amp 

Ics. 

iii. To study the applications of Op-amp. 

iv. To study internal functional blocks and the applications of special Ics like Timers, 

PLL circuits,  regulator Circuits, ADCs. 

UNIT I: IC FABRICATION 9 

IC classification, fundamental of monolithic IC technology, epitaxial growth, masking 

and etching, diffusion of impurities. Realization of monolithic Ics and packaging. 

UNIT II: CHARACTERISTICS OF OPAMP 9 

Ideal OP-AMP characteristics, DC characteristics, AC characteristics, offset voltage and 

current: voltage series feedback and shunt feedback amplifiers, differential amplifier; 

frequency response of OP-AMP; Basic applications of op-amp – summer and subtractor – 

Multiplier and divider- differentiator and integrator. 

UNIT III: APPLICATIONS OF OPAMP 9 

Instrumentation amplifier, V/I & I/V converters, comparators, multivibrators, waveform 

generators, Precision rectifier, clippers, clampers, peak detector, S/H circuit, D/A 

converter (R-2R ladder and weighted resistor types), A/D converter – Dual slope, 

successive approximation and flash types. 

UNIT IV: ACTIVE FILTERS AND SPECIAL ICs 9 

RC Active filters : low pass – high pass – band pass – band reject – switched capacitor 

filter – 555 Timer circuit – Functional block, characteristics & applications; 566-voltage 

controlled oscillator circuit; 565-phase lock loop circuit functioning and applications, 

Analog multiplier Ics. 

UNIT V: APPLICATION ICs 9 

IC voltage regulators – LM317, 723 regulators, switching regulator, MA 7840, LM 380 

power amplifier, ICL 8038 function generator IC, isolation amplifiers, opto coupler, opto 

electronic Ics. TOTAL = 45 
 

TEXT BOOKS 

1. Ramakant A.Gayakward, ‘Op-amps and Linear Integrated Circuits’, IV edition, 

Pearson Education, 2003 / PHI. 
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2. D.Roy Choudhary, Sheil B.Jani, ‘Linear Integrated Circuits’, II edition, New Age, 

2003. 
 

REFERENCE BOOKS 

1. Jacob Millman, Christos C.Halkias, ‘Integrated Electronics - Analog and Digital 

circuits system’, Tata McGraw Hill, 2003. 

2. Robert F.Coughlin, Fredrick F.Driscoll, ‘Op-amp and Linear ICs’, Pearson Education, 

4th edition, 2002 / PHI. 

3. David A.Bell, ‘Op-amp & Linear ICs’, Prentice Hall of India, 2nd edition, 1997. 
‡†‡‡†‡‡†‡ 
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SEMESTER-III 

 

17153H33P- POWER ELECTRONICS 4 0 0 4 
 

AIM: 

To understand the various applications of electronic devices for conversion, control and 

conditioning of the electrical power. 

 

OBJECTIVES: 

To get an overview of different types of power semiconductor devices and their 

switching characteristics. 

To understand the operation, characteristics and performance parameters of 

controlled rectifiers 

To study the operation, switching techniques and basics topologies of DC-DC 

switching regulators. 

To learn the different modulation techniques of pulse width modulated inverters and 

to understand harmonic reduction methods. 

To study the operation of AC voltage controller and Matrix converters. 

UNIT I- POWER SEMI-CONDUCTOR DEVICES : 12 

Overview of switching devices – Driver and snubber circuit of SCR TRIAC, GTO, 

IGBT, 

MOSFET – Computer simulation of PE circuits. 

UNIT II-PHASE CONTROLLED CONVERTERS 

12 
2 pulse / 3 pulse and 6 pulse converters – Effect of source inductance – performance 

parameters – Reactive power control of converters – Dual converters. 

UNIT III -DC TO DC CONVERTERS 12 

Stepdown and stepup chopper – Forced commutation techniques – Time ratio control 

and current limit control – Switching mode regulators Buck, Boost, Buck-Boost – 

concept of resonant switching. 

UNIT IV- INVERTERS 12 

Single phase and three phase [120& 180mode] inverters – PWM techniques – 

Sinusoidal PWM, Modified sinusoidal PWM and multiple PWM – Voltage and harmonic 

control – Series resonant inverter – current source inverter. 

UNIT V- AC TO AC CONVERTERS 

12 
Single phase AC voltage controllers – Multistage sequence control – single phase and 

three phase cycloconverters – power factor control – Matrix converters. 

L: 45 T: 15 TOTAL: 60 PERIODS 

TEXT BOOKS: 

1. Rashid M.H., "Power Electronics Circuits, Devices and Applications", Prentice Hall 

India, 3rd Edition, New Delhi, 2004. 
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2. Ned Mohan, T.M.Undeland, W.P.Robbins, "Power Electronics: Converters, 

applications and design", John wiley and Sons, 3rd Edition, 2006. 

 

REFERENCES: 

1. Cyril.W.Lander, "Power Electronics", McGraw Hill International, Third Edition, 1993. 

2. P.S.Bimbra "Power Electronics", Khanna Publishers, third Edition 2003. 

3. Philip T.Krein, "Elements of Power Electronics" Oxford University Press, 2004 

Edition. 
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AIM 

17153H34P-MEASUREMENTS AND INSTRUMENTATION 

 

Semester III 

 
4 0 0 4 

To provide adequate knowledge in electrical instruments and measurements techniques. 
 

OBJECTIVES 

To make the student have a clear knowledge of the basic laws governing the operation of 

the instruments, relevant circuits and their working. 

i. Introduction to general instrument system, error, calibration etc. 

ii. Emphasis is laid on analog and digital techniques used to measure voltage, current, 

energy and power etc. 

iii. To have an adequate knowledge of comparison methods of measurement. 

iv. Elaborate discussion about storage & display devices. 

v. Exposure to various transducers and data acquisition system. 

UNIT I: INTRODUCTION 10 

Functional elements of an Instrument -Static and Dynamic characteristics -Errors in 

measurement -Statistical evaluation of measurement data -Standard and Calibration. 

UNIT II: ELECTRICAL AND ELECTRONICS INSTRUMENTS 12 

Construction and principle of operation of moving coil, moving Iron, Principle and types 

analog and digital ammeters and voltmeters -Single and three phase Wattmeter and 

Energy meter - magnetic measurements - -Instruments for measurement of frequency and 

phase. 

UNIT III: SIGNAL CONDITIONING CIRCUITS 12 

Bridge circuits – Differential and Instrumentation amplifiers -Filter circuits - V/f and f/V 

converters – P/I and I/P converters – S/H Circuit, A/D and D/A converters -Multiplexing 

and De-multiplexing -Data acquisition systems –Grounding techniques. 

UNIT IV: STORAGE AND DISPLAY DEVICES 12 

Magnetic disc and Tape Recorders -Digital plotters and printers -CRT displays -Digital 

CRO – LED, LCD and Dot matrix displays. 

UNIT V: TRANSDUCERS 14 

Classification of Transducers -Selection of Transducers –Resistive, Capacitive and 

Inductive Transducers -Piezo electric Transducers -Transducers for measurement of 

displacement, temperature, level, flows, pressure, velocity, acceleration, torque, speed, 

viscosity and moisture. 

Total = 60 

TEXT BOOKS 

1. E.O. Doebelin, ‘Measurement Systems – Application and Design’, Tata McGraw Hill 

publishing company, 2003. 

2. A.K. Sawhney, ‘A Course in Electrical & Electronic Measurements & 

Instrumentation’, Dhanpat Rai and Co, 2004. 
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REFERENCE BOOKS 

1. A.J. Bouwens, ‘Digital Instrumentation’, Tata McGraw Hill, 1997. 

2. D.V.S. Moorthy, ‘Transducers and Instrumentation’, Prentice Hall of India Pvt Ltd, 

2003. 

3. H.S. Kalsi, ‘Electronic Instrumentation’, Tata McGraw Hill, 1995. 
4. Martin Reissland, ‘Electrical Measurements’, New Age International (P) Ltd., Delhi, 2001. 

5. J. B. Gupta, ‘A Course in Electronic and Electrical Measurements’, S. K. Kataria & Sons, 

Delhi, 2003. 

‡†‡‡†‡‡†‡ 
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17153L35P- MACHINES LAB 0 0 3 2 

Semester III 
 

LIST OF EXPERIMENTS 
 

 

1. Load test on DC Shunt & DC Series motor 

2. O.C.C & Load characteristics of DC Shunt generator 

3. Speed control of DC shunt motor (Armature, Field control) 

4. Load test on single phase transformer 

5. O.C & S.C Test on a single phase transformer 

6. Regulation of an alternator by EMF & MMF methods. 

7. V curves and inverted V curves of synchronous Motor 

8. Load test on three phase squirrel cage Induction motor 

9. Speed control of three phase slip ring Induction Motor 

10. Load test on single phase Induction Motor. 

11. Study of DC & AC Starters 

TOTAL: 45 
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SEMESTER-IV 
 

 

 

 

 

AIM 

17153H41P- PROTECTION AND SWITCHGEAR 

4 0 0 4 

To expose the students to the various faults in power system and learn the various 

methods of protection scheme. 

To understand the current interruption in Power System and study the various 

switchgears. 

OBJECTIVES 

i. Discussion on various earthling practices usage of symmetrical components to 

estimate fault current and fault MVA. 

ii. Study of Relays & Study of protection scheme, solid state relays. 

iii. To understand instrument transformer and accuracy. 

iv. To understand the method of circuit breaking various arc theories Arcing phenomena 

– capacitive and inductive breaking. 

v. Types of circuit breakers. 

UNIT I: INTRODUCTION 12 

Principles and need for protective schemes – nature and causes of faults – types of faults 

– fault current calculation using symmetrical components – Power system earthing - 

Zones of protection and essential qualities of protection – Protection scheme. 

UNIT II: OPERATING PRINCIPLES AND RELAY CONSTRUCTIONS 12 

Need for protection – essential qualities of protective relays – Electromagnetic relays, 

Induction relays – Over current relays - Directional, Distance, Differential and negative 

sequence relays.  Static relays 

UNIT III: APPARATUS PROTECTION 12 

Apparatus protection transformer, generator, motor, protection of bus bars, transmission 

lines – CTs and PTs and their applications in protection schemes. 

UNIT IV: THEORY OF CIRCUIT INTERRUPTION 12 

Physics of arc phenomena and arc interruption.  Restricting voltage & Recovery voltage, 

rate of rise of recovery voltage, resistance switching, current chopping, and interruption 

of capacitive current – DC circuit breaking. 

UNIT V: CIRCUIT BREAKERS 12 

Types of Circuit Breakers – Air blast, Air break, oil SF6 and Vacuum circuit breakers – 

comparative merits of different circuit breakers – Testing of circuit breakers 
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TEXT BOOKS 

1. B. Ravindranath, and N. Chander, ‘Power System Protection & Switchgear’, Wiley 

Eastern Ltd., 1977. 

REFERENCE BOOKS 

1. Sunil S. Rao, ‘Switchgear and Protection’, Khanna publishers, New Delhi, 1986 . 

2. C.L. Wadhwa, ‘Electrical Power Systems’, Newage International (P) Ltd., 2000. 

3. M.L. Soni, P.V. Gupta, V.S. Bhatnagar, A. Chakrabarti, ‘A Text Book on Power 

System Engineering’, Dhanpat Rai & Co., 1998. 

4. Badri Ram, Vishwakarma, ‘Power System Protection and Switchgear’, Tata McGraw 

hill, 2001. 

5.  Y.G. Paithankar and S.R. Bhide, ‘Fundamentals of Power System Protection’, 

Prentice Hall of India Pvt. Ltd., New Delhi – 110001, 2003. 

‡†‡‡†‡‡†‡ 
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AIM: 

17153H42P-HIGH VOLTAGE DC TRANSMISSION 
3 1 0 4 

 

Semester IV 

To learn the HVDC modelling and control strategy. 

 

OBJECTIVES: 

To study the performance of converters and modeling of DC line with controllers. 
To study about converter harmonics and its mitigation using active and passive 

filters. 

UNIT I- DC POWER TRANSMISSION TECHNOLOGY 9 

Introduction-comparison of AC and DC transmission application of DC transmission – 

Description of DC transmission system planning for HVDC transmission-modern trends 

In DC transmission. 

UNIT II- ANALYSIS OF HVDC CONVERTERS 9 

Pulse number, choice of converter configuration-simplified analysis of Graetz circuit 

converter bridge characteristics – characteristics of a twelve pulse converter-detailed 

analysis of converters. 

UNIT III- CONVERTER AND HVDC SYSTEM CONTROL 9 

General principles of DC link control-converter control characteristics-system control 

Hierarchy-firing angle control-current and extinction angle control-starting and stopping 

of DC link-power control-higher level controllers-telecommunication requirements. 

UNIT IV -HARMONICS AND FILTERS 9 

Introduction-generation of harmonics-design of AC filters-DC filters-carrier frequency 

and RI noise. 

UNIT V -SIMULATION OF HVDC SYSTEMS 9 

Introduction-system simulation: Philosophy and tools-HVDC system simulation- 

modeling of HVDC systems for digital dynamic simulation. 

TOTAL: 45 PERIODS 

TEXT BOOKS: 

1. Padiyar, K.R., HVDC power transmission system, Wiley Eastern Limited, New 

Delhi 1990.First edition. 

2. P.Kundur, ‘Power System Stability and Control’, Tata McGraw Hill Publishing 

Company Ltd., USA, 1994. 

3. Arrillaga, J., High Voltage direct current transmission, Peter Pregrinus, London, 

1983. 

REFERENCES: 

1. Edward Wilson Kimbark, Direct Current Transmission, Vol. I, Wiley interscience, 

New York, London, Sydney, 1971. 

2. Rakosh Das Begamudre, Extra high voltage AC transmission engineering New 
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17153H43P- SOLID STATE DRIVES 

3 1 0 4 

Semester IV 
 

 

AIM 

To study and understand the operation of electric drives controlled from a power 

electronic converter and to introduce the design concepts of controllers. 

OBJECTIVES 

i. To understand the stable steady-state operation and transient dynamics of a motor- 

load system. 

ii. To study and analyze the operation of the converter / chopper fed dc drive and to 

solve simple problems. 

iii. To study and understand the operation of both classical and modern induction motor 

drives. 

iv. To understand the differences between synchronous motor drive and induction motor 

drive and to learn the basics of permanent magnet synchronous motor drives. 

v. To analyze and design the current and speed controllers for a closed loop solid-state 

d.c motor drive. 

UNIT I  DRIVE CHARACTERISTICS 

9 

Equations governing motor load dynamics - Equilibrium operating point and its steady 

state stability - Mathematical condition for steady state stability and problems - Multi 

quadrant dynamics in the speed torque plane - Basics of regenerative braking - Typical 

load torque characteristics - Acceleration, deceleration, starting and stopping. 

 

UNIT II DC MOTOR DRIVE 

9 

Steady state analysis of the single and three phase fully controlled converter fed 

separately excited D.C motor drive: Continuous and discontinuous conduction mode - 

Chopper fed D.C drive: Time ratio control and current limit control - Operation of four 

quadrant chopper. 

UNIT III STATOR CONTROLLED INDUCTION MOTOR DRIVES 

9 

Variable terminal voltage control – Variable frequency control – V/f control - AC voltage 

controllers – Four-quadrant control and closed loop operation - Frequency controlled 

drives- VSI and CSI fed drives – closed loop control. 

UNIT IV ROTOR CONTROLLED INDUCTION MOTOR DRIVES 

9 

Rotor resistance control – slip power recovery schemes - sub synchronous and super 

synchronous operations – closed loop control – Braking in induction motors. 
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UNIT V- SYNCHRONOUS MOTOR DRIVES 9 

Wound field cylindrical rotor motor – operation from constant voltage and frequency 

source – operation from current source – operation from constant frequency – Brushless 

excitation – Permanent magnet synchronous motor. 

Self-controlled Synchronous motor drives – Brushless dc and ac motor drives – CSI with 

load commutation – Cycloconverter with load commutation. 

TOTAL = 45 

TEXT BOOKS 

1. R. Krishnan, ‘Electric Motor & Drives: Modelling, Analysis and Control’, Prentice 

Hall of India, 2001. 

2. Bimal K. Bose. ‘Modern Power Electronics and AC Drives’, Pearson Education, 

2002. 

REFERENCE BOOKS 

1. G.K. Dubey, ‘Power Semi-conductor Controlled Drives’, Prentice Hall of India, 1989. 

2. Vedam Subrahmanyam, “Electric drives concepts and applications”, TMH Pub. 

Co.Ltd., 

1994. 

3. Murphy, J.M.D and Turnbull.F.G. , “Thyristor control of AC Motors”, Pergamon 

Press, 1988. 

4. Sen. P.C., “Thyristor D.C. Drives”, John Wiley and Sons, 1981. 
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17153L45P- CONTROL SYSTEM & MEASUREMENTS LAB  
0 0 3 2 

 

Semester IV 
 

AIM 

 
To provide a platform for understanding the basic concepts of linear control theory and 

its application to practical systems and To train the students in the measurement of 

displacement, resistance, inductance, torque and angle etc., and to give exposure to AC, 

DC bridges and transient measurement. 

 

 
LIST OF EXPERIMENTS 

 

1. Determination of transfer function parameters of a DC servo motor & AC servo 

motor. 

2. Analog simulation of type-0 and type-1 system, closed loop control system. 

3. Digital simulation of linear systems & non-linear systems. 

4. Design of P, PI and PID controllers, 

5. Design of compensators. 

6. Stability analysis of linear systems 

7. Conduct test to find unknown inductance & capacitance using Maxwell’s & 

Schering’s bridges 

8. Conduct test to find unknown Resistance using Wheat Stone & Kelvin’s bridges. 

9. Instrumentation amplifiers, 

10. Conduct test to convert A/D signal using successive approximation type. 

11. a) Conduct test to convert D/A signal using binary weighted resistor method. 

b) Conduct test to convert D/A signal using R-2R Ladder method. 

12. Calibration of single-phase energy meter & current transformer. 

 

 

 

P = 45 Total = 45 
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17153H51P-POWER SYSTEM ANALYSIS  
3 1 0 4 

Semester V 

 

AIM 

To become familiar with different aspects of modeling of components and system and 

different methods of analysis of power system planning and operation. 

 
OBJECTIVES 

i. To model steady-state operation of large-scale power systems and to solve the power 

flow problems using efficient numerical methods suitable for computer simulation. 

ii. To model and analyse power systems under abnormal (fault) conditions. 

iii. To model and analyse the dynamics of power system for small-signal and large 

signal disturbances and o design the systems for enhancing stability. 

UNIT I- THE POWER SYSTEM AN OVER VIEW AND MODELLING 12 

 

Moder n Power System - Basic Components of a power system - Per Phase Analysis 

Generator model - Transformer model - line model. The per unit system -Change of base. 

UNIT II- POWER FLOW ANALYSIS 12 

Introduction - Bus Classification - Bus admittance matrix - Solution of non-linear 

Algebraic equations - Gauss seidal method - Newton raphson method - Fast decoupled 

method - Flow charts and comparison of the three methods. 

UNIT III-FAULT ANALYSIS-BALANCED FAULT 12 

Introduction – Balanced three phase fault – short circuit capacity – systematic fault 

analysis using bus impedance matrix – algorithm for formation of he bus impedance 

matrix. 

UNIT IV-FAULT ANALYSIS – SYMMETRICAL COMPONENTS  AND 

UNBALANCED FAULT    12 

Introduction – Fundamentals of symmetrical components – sequence impedances – 

sequence networks – single line to ground fault – line fault - Double line to ground fault – 

Unbalanced fault analysis using bus impedance matrix. 

UNIT V-POWER SYSTEM STABILITY 12 

Dynamics of a Synchronous machine – Swing equation and Power angle equation – 

Steady state Stability and Transient state Stability - Equal area criterion – Cearing angle 

and time- Numerical solution of Swing equation for single machine 

 

Total = 60 Hrs 

TEXT BOOKS: 

1. Hadi Saadat “Power system analysis”, Tata McGraw Hill Publishing Company, New 

Delhi, 2002 (Unit I, II, III, IV) 

2. P.Kundur, “Power System Stability and Control”, Tata McGraw Hill Publishing 

Company, New Delhi, 1994 (Unit V) 

REFERENCE BOOKS: 
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1. I.J.Nagrath and D.P.Kothari, ‘Modern Power System Analysis’, Tata McGraw-Hill 

publishing company, New Delhi, 1990. 

2. M.A. Pai, ‘Computer Techniques in power system Analysis’, Tata McGraw – Hill 

publishing company, New Delhi, 2003. 

3. John J. Grainger and Stevenson Jr. W.D., ‘Power System Analysis’, McGraw Hill 

International Edition, 1994 

 
 

‡†‡‡†‡‡†‡ 
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17153H52P - POWER QUALITY 3 1 0 4 

Semester V 

UNIT I INTRODUCTION TO POWER QUALITY 3 

Terms and definitions: Overloading, under voltage, sustained interruption; sags and 

swells; waveform distortion, Total Harmonic Distortion (THD), Computer Business 

Equipment Manufacturers Associations (CBEMA) curve. 

UNIT II VOLTAGE SAGS AND INTERRUPTIONS 7 

Sources of sags and interruptions, estimating voltage sag performance, motor starting 

sags, estimating the sag severity, mitigation of voltage sags, active series compensators, 

static transfer switches and fast transfer switches. 

UNIT III OVER VOLTAGES 10 

Sources of over voltages: Capacitor switching, lightning, ferro resonance; mitigation of 

voltage swells: Surge arresters, low pass filters, power conditioners – Lightning 

protection, shielding, line arresters, protection of transformers and cables. 

UNIT IV HARMONICS 12 

Harmonic distortion: Voltage and current distortion, harmonic indices, harmonic sources 

from commercial and industrial loads, locating harmonic sources; power system response 

characteristics, resonance, harmonic distortion evaluation, devices for controlling 

harmonic distortion, passive filters, active filters, IEEE and IEC standards. 

UNIT V POWER QUALITY MONITORING 17 

Monitoring considerations: Power line disturbance analyzer, per quality measurement 

equipment, harmonic/spectrum analyzer, flicker meters, disturbance analyzer, 

applications of expert system for power quality monitoring. 

L=45 Total=45 

 

REFERENCE BOOKS 

1. Roger.C.Dugan, Mark.F.McGranagham, Surya Santoso, H.Wayne Beaty, ‘Electrical 

Power Systems Quality’ McGraw Hill, 2003. 

2. PSCAD User Manual. 

 
 

‡†‡‡†‡‡†‡ 
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17153H53P- SPECIAL ELECTRICAL MACHINES 4 0 0 4 

Semester V 

 

AIM 

To expose the students to the construction, principle of operation and performance of 

special electrical machines as an extension to the study of basic electrical machines. 

 
OBJECTIVES 

To impart knowledge on 

i. Construction, principle of operation and performance of synchronous reluctance 

motors. 

ii. Construction, principle of operation and performance of stepping motors. 

iii. Construction, principle of operation and performance of switched reluctance motors. 

iv. Construction, principle of operation and performance of permanent magnet brushless 

D.C. motors. 

v. Construction, principle of operation and performance of permanent magnet 

synchronous motors. 

UNIT I-SYNCHRONOUS RELUCTANCE MOTORS 9 

Constructional features – types – axial and radial air gap motors – operating principle – 

reluctance – phasor diagram - characteristics – Vernier motor. 

UNIT II -STEPPING MOTORS 9 

Constructional features – principle of operation – variable reluctance motor – Hybrid 

motor – single and Multi stack configurations – theory of torque predictions – linear and 

non-linear analysis – characteristics – drive circuits. 

UNIT III-SWITCHED RELUCTANCE MOTORS 9 

Constructional features – principle of operation – torque prediction – power controllers – 

Nonlinear analysis – Microprocessor based control  - characteristics – computer control. 

UNIT IV-PERMANENT MAGNET BRUSHLESS D.C. MOTORS 9 

Principle of operation – types – magnetic circuit analysis – EMF and Torque equations – 

Power Controllers – Motor characteristics and control. 

UNIT V-PERMANENT MAGNET SYNCHRONOUS MOTORS 9 

Principle of operation – EMF and torque equations – reactance – phasor diagram – power 

controllers - converter - volt-ampere requirements – torque speed characteristics - 

microprocessor based control. 

L=45 Total=45 

TEXT BOOKS 

1. Miller, T.J.E., ‘Brushless Permanent Magnet and Reluctance Motor Drives’, Clarendon 

Press, Oxford, 1989. 

2. Aearnley, P.P., ‘Stepping Motors – A Guide to Motor Theory and Practice’, Peter 

Perengrinus, London, 1982. 

REFERENCES 
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1. Kenjo, T., ‘Stepping Motors and their Microprocessor Controls’, Clarendon Press 

London, 1984. 

2. Kenjo, T., and Nagamori, S., ‘Permanent Magnet and Brushless DC Motors’, 

Clarendon Press, London, 1988. 

 

 

 

‡†‡‡†‡‡†‡ 
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AIM 

17153L55P- POWER ELECTRONICS AND DRIVES LAB  
 

Semester V 
 

0 0 3 2 

To study the characteristics of switching devices and its applications in rectifier inverter, chopper 

and resonant converter. 

 

 

1. Study Of V-I Characteristics Of An SCR. 

2. Study Of V-I Characteristics Of A TRIAC. 

3. Study Of Different Trigerring Circuits For Thyristor. 

4. Study Of Uni- Junction Transistor (UJT) Trigerring Circuit. 

5. Study Of A Firing Circuit Suitable For Single Phase Half Controlled Convertor. 

6. Simulation On the Single Phase Ac-Dc Uncontrolled Convertor with & without 

the source Inductance. 

7. Simulation Of A Single Phase Ac To Controlled Dc Convertor with & without the 

source Inductance. 

8. Single Phase Half Controlled Bridge Convertor With Two Thyristors & Two 

Diodes. 

9. Single Phase Fully Controlled Bridge Convertor Using Four Thyristors. 

10. Pspice or MATH LAB Simulation Of Dc to Dc Step Down Chopper. 

11. Pspice or MATH LAB Simulation Of Single Phase Controller with R-L Load. 

12. Pspice or MATH LAB Simulation Of PWM Bridge Invertor Of R-L Load Using 

MOSFET. 
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17153H61P- UTILIZATION OF ELECTRICAL ENERGY  
3 1 0 4 

Semester VI 
 

AIM 

To plan and design using basic principles and handbooks 
To select equipment, processes and components in different situations. 

OBJECTIVES 

i. To ensure that the knowledge acquired is applied in various fields as per his job 

requirements. 

ii. To orient the subject matter in the proper direction, visits to industrial establishments 

are recommended in order to familiarize with the new developments in different areas. 

UNIT I ELECTRIC LIGHTING 12 

Production of light – Definition of terms – Lighting calculations – Types of lamps – 

Interior and Exterior illumination systems – Lighting schemes – Design of Lighting 

schemes – Factory lighting – Flood lighting – Energy saving measures. 

UNIT II ELECTRIC HEATING 12 

Resistance heating – Induction heating – Dielectric heating – Arc furnace – Control 

equipment, efficiency, and losses – Energy conservation in Arc Furnace Industry. 

UNIT III ELECTRIC WELDING 12 

Welding equipment – Characteristics of carbon and metallic arc welding – Butt welding – 

Spot welding – Energy conservation in welding. 

UNIT IV ELECTRIC VEHICLE 12 

Traction: System of track electrification, train movement and energy consumption (speed 

time curves, crest speed, average speed and schedule speed) rective effort, factors 

affecting energy consumption (dead weight, acceleration weight and adhesion weight) 

starting and braking of traction motors, protective devices 

UNIT V ELECTRO CHEMICAL PROCESS 12 

Electrolysis – Electroplating – Electro deposition – Extraction of metals – Current, 

efficiency – Batteries – Types – Charging methods. 

Total = 60 

Text Books: 

1. Tripathy,S.C., “Electric Energy Utilization & Conservation” – Tata McGraw Hill 

Publishing Company. 

2. Uppal,S.L., “Electric Power”, Khanna Publishers. 

3. Soni,M.L., P.V.Gupta & Bhatnagar , “A course in Electric Power”, Dhanpat Rai & 

Sons. 

 

Reference Books: 

1. Partab,H., “Art & Science Utilization of Electrical Energy” – Dhanpat Rai & Sons. 
2. Wadhwa,C.L., “Generation, Utilization & Distribution” - Wilsey Eastern Ltd. 

3. Wadha C L - Utilization of Electric Power; New Age International 

4. Suryanarayana . N.V., “Utilization of Electric Power” - Wilsey Eastern Ltd. 
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17153H62P SOLID STATE RELAYS 4 0 0 4 

Semester VI 

UNIT 1 9 

Advantages of Static Relays – Generalized Characteristics and Operational Equations of 

Relays – Steady State and Transient Performance of Signal Driving Elements – Signal 

Mixing Techniques and Measuring Techniques – CT’s and PT’s in Relaying Schemes – 

Saturation Effects. 

UNIT 2 9 

Static Relay Circuits (Using Analog and Digital IC’s) for Over Current, Inverse Time 

Characteristics, Differential Relay and Directional Relay. 

UNIT 3 9 

Static Relay Circuits for Generator Loss of Field, Under Frequency Distance Relays, 

Impedance, Reactance, MHO, Reverse Power Relays. 

UNIT 4 9 

Static Relay Circuits for Carrier Current Protection – Steady State and Transient 

Behavior of Static Relays – Testing and Maintenance – Tripping Circuits using 

Thyristor. 

UNIT 5 9 

Microprocessor Based Relays – Hardware and Software for the Measurement of Voltage, 

Current, Frequency, Phase Angle – Microprocessor Implementation of Over Current 

Relays – Inverse Time Characteristics – Impedance Relay – Directional Relay – MHO 

Relay. 

Total=45 

Text Books: 

1. Badriram and Vishwakarma D.N., Power System Protection and Switchgear, Tata 

McGraw Hill, New Delhi, 1995. 

2. Rao T.S.M., Power System Protection – Static Relays, McGraw Hill, 1979. 

Reference Books: 

1. Van C.Warrington, “Protection Relays – Their Theory and Practice”, Chapman and 

Hall. 

2. Ravindranath B. and Chander M., “Power System Protection and Switchgear”, Wiley 

Eastern, 1992. 

3. Russel C.Mason, “The Art and Science of Protective relays”. 
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17153H63P- POWER SYSTEM OPERATION AND CONTROL 

4 0 0 4 

Semester VI 

 

AIM 

To become familiar with the preparatory work necessary for meeting the next day’s 

operation and the various control actions to be implemented on the system to meet the 

minute-to-minute variation of system load. 

 
 

OBJECTIVES 

i. To get an overview of system operation and control. 
ii. To understand & model power-frequency dynamics and to design power-frequency 

controller. 

iii. To understand & model reactive power-voltage interaction and different methods of 

control for maintaining voltage profile against varying system load. 

UNIT I INTRODUCTION 12 

System load variation: System load characteristics, load curves - daily, weekly and 

annual, load-duration curve, load factor, diversity factor. Reserve requirements: Installed 

reserves, spinning reserves, cold reserves, hot reserves. Overview of system operation: 

Load forecasting, unit commitment, load dispatching. Overview of system control: 

Governor Control, LFC, EDC, AVR, system voltage control, security control. 

UNIT II REAL POWER - FREQUENCY CONTROL 12 

Fundamentals of Speed Governing mechanisms and modeling - Speed-Load 

characteristics-regulation of two Synchronous Machines in parallel - Control areas - LFC 

of single & Multi areas - Static & Dynamic Analysis of uncontrolled and controlled cases 

–Tie line with frequency bias control – Steady state instabilities. 

UNIT III REACTIVE POWER–VOLTAGE CONTROL 12 

Typical excitation system, modeling, static and dynamic analysis, stability compensation; 

generation and absorption of reactive power: Relation between voltage, power and 

reactive power at a node; method of voltage control: Injection of reactive power. Tap- 

changing transformer, numerical problems - System level control using generator voltage 

magnitude setting, tap setting of OLTC transformer. 

UNIT IV UNIT COMMITMENT AND ECONOMIC DISPATCH 12 

Statement of Unit Commitment (UC) problem; constraints in UC: spinning reserve, 

thermal unit constraints, hydro constraints, fuel constraints and other constraints; UC 

solution methods: Priority-list methods, forward dynamic programming approach, 

numerical problems only in priority-list method using full-load average production cost. 

Incremental cost curve, co-ordination equations without loss and with loss, solution by 

direct method and λ-iteration method. (No derivation of loss coefficients.) Base point 

and participation factors. 
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UNIT V COMPUTER CONTROL OF POWER SYSTEMS 12 

Energy control centre: Functions – Monitoring, data acquisition and control. System 

hardware configuration – SCADA and EMS functions: Network topology determination, 

state estimation, security analysis and control. Various operating states: Normal, alert, 

emergency, in extremis and restorative. State transition diagram showing various state 

transitions and control strategies. Total = 60 

 

TEXT BOOKS 

 

1. Olle. I. Elgerd, ‘Electric Energy Systems Theory – An Introduction’, Tata McGraw 

Hill Publishing 

Company Ltd, New Delhi, Second Edition, 2003. 

2. Allen.J.Wood and Bruce F.Wollenberg, ‘Power Generation, Operation and Control’, 

John Wiley & Sons, 

Inc., 2003. 

3. P. Kundur, ‘Power System Stability & Control’, McGraw Hill Publications, USA, 

1994. 

 

REFERENCE BOOKS 

1. D.P. Kothari and I.J. Nagrath, ‘Modern Power System Analysis’, Third Edition, Tata 

McGraw Hill 

Publishing Company Limited, New Delhi, 2003. 

2. L.L. Grigsby, ‘The Electric Power Engineering, Hand Book’, CRC Press & IEEE 

Press, 2001. 
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17153L65P POWER SYSTEMS LAB  
0 0 3 2 

Semester VI 
 

 

AIM 

To simulate analysis and planning cases for a practical power system. 
. 

 
 

List Of Experiments: 
 

1. Formation of Y-Bus Matrix by Inspection and Singular transformation methods. 

 

2. Load flow solution using Gauss Seidal method 

 

3. Load flow solution using Newton-Raphson method 

 

4. Load flow solution by Fast Decoupled method 

 

5. Symmetrical short circuit analysis 

 

6. Unsymmetrical Fault analysis 

 

7. Solution of swing Equation using modified Euler method 

 

8. Power Electronic Circuits, design and simulation using Pspice 

 

9. Simulation of Electrical drives using MATLAB, PSCAD 

10.Control system design using MATLAB 

 

 

 

P = 45 

Total = 45 
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Semester VII 

17160S71P TOTAL QUALITY MANAGEMENT 3 0 0 3 

UNIT – I:  BASICS OF TQM  9 

Definition of Quality, Dimensions of Quality, Quality Planning, Quality costs - Analysis 
Techniques for Quality Costs, Basic concepts of Total Quality Management, Principles 

of TQM, Leadership – Concepts, Role of Senior Management, Quality Council, Quality 

Statements, Strategic Planning, Deming Philosophy, Barriers to TQM Implementation. 

UNIT – II: PRINCIPLES OF TQM 9 

Customer satisfaction – Customer Perception of Quality, Customer Complaints, Service 

Quality, Customer Retention, Continuous Process Improvement – Juran Trilogy, PDSA 

Cycle, 5S, Kaizen, Performance Measures – Basic Concepts, Strategy, Performance 

Measure. 

UNIT – III: QUALITY CONCEPTS 9 

The seven tools of quality, Statistical Fundamentals – Measures of central Tendency and 

Dispersion, Population and Sample, Normal Curve,  Concept of six sigma, 

UNIT – IV: TQM TOOLS 9 

Benchmarking – Reasons to Benchmark, Benchmarking Process, Quality Function 

Deployment (QFD) – House of Quality, QFD Process, Benefits, FMEA – Stages of 

FMEA. 

UNIT – V: ISO STANDARDS 9 

Need for ISO 9000 and Other Quality Systems, ISO 9000:2000 Quality System – 

Elements, Implementation of Quality System, Documentation, ISO 14000 – Concept, 

Requirements and Benefits. 

TOTAL : 45 

TEXT BOOKS: 

 

1. Dale H. Besterfiled, et al., “Total Quality Management”, Pearson Education, 

Inc. 2003. (Indian reprint 2004). ISBN 81-297-0260-6. 

2. Basker, “ TOTAL QUALITY MANAGEMENT”, Anuradha Agencies. 

REFERENCES: 

 
1. Feigenbaum.A.V. “Total Quality Management”, McGraw Hill, 1991. 

2. Oakland.J.S. “Total Quality Management”, Butterworth – Hcinemann Ltd., 

Oxford. 1989. 

3. Narayana V. and Sreenivasan, N.S. “Quality Management – Concepts and 

Tasks”, New Age International 1996 
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17153H72P- ELECTRICAL MACHINE DESIGN 3 1 0 4 

Semester VII 

 
AIM 

To expose the students to the construction, principle of operation and performance of 

special electrical machines as an extension to the study of basic electrical machines. 

 

OBJECTIVES 
To impart knowledge on 

i. Construction, principle of operation and performance of DC machine. 

ii. Construction, operating Characteristics of single and three phase transformer. 

iii. Design and operating characteristics of Induction motors. 
iv Construction, principle of operation, Design of synchronous machines and to have 

knowledge of machine design in CAD 

UNIT I INTRODUCTION 12 

Major considerations – Limitations – Electrical Engineering Materials – Space factor – 

temperature gradient – Heat flow in two dimensions – thermal resistivity of winding – 

Temperature gradient in conductors placed in slots – Rating of machines – Eddy current 

losses in conductors – Standard specifications 

UNIT II DC MACHINES 12 

Constructional details – output equation – main dimensions - choice of specific loadings 
– choice of number of poles – armature design – design of field poles and field coil – 

design of commutator and brushes – losses and efficiency calculations. 

UNIT III TRANSFORMERS 12 

KVA output for single and three phase transformers – Window space factor – Overall 

dimensions – Operating characteristics – Regulation – No load current – Temperature rise 

of Transformers – Design of Tank with & without cooling tubes – Thermal rating – 

Methods of cooling of Transformers. 

UNIT IV INDUCTION MOTORS 12 

Magnetic leakage calculations – Leakage reactance of polyphase machines- Magnetizing 

current – Output equation of Induction motor – Main dimensions –Length of air gap- 

Rules for selecting rotor slots of squirrel cage machines – Design of rotor bars & slots – 

Design of end rings – Design of wound rotor-Operating characteristics –Short circuit 

current – circle diagram – Dispersion co-efficient – relation between D & L for best 

power factor. 
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UNIT V          SYNCHRONOUS MACHINES 12 

Runaway speed – construction – output equations – choice of loadings – Design of salient 

pole machines – Short circuit ratio – shape of pole face – Armature design – Armature 

parameters – Estimation of air gap length – Design of rotor –Design of damper winding – 

Determination of full load field m.m.f – Design of field winding – Design of turbo 

alternators – Rotor design - Introduction to computer aided design – Program to design 

main dimensions of Alternators. 

Total = 60 

REFERENCE BOOKS: 

1. Sawhney, A.K., 'A Course in Electrical Machine Design', Dhanpat Rai & Sons, 

New Delhi, 1984. 

2. Sen, S.K., 'Principles of Electrical Machine Designs with Computer 

Programmes', Oxford and IBH Publishing Co. Pvt. Ltd., New Delhi, 1987. 
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17153H73P- POWER PLANT ENGINEERING  
4 0 0 4 

Semester VII 
 

UNIT I  -THERMAL POWER PLANTS 9 

Basic thermodynamic cycles – Various components of steam power plant – Layout – 

Pulverized coal burners – Fluidized bed combustion – Coal handling systems – Ash 

handling systems – Forced draft and induced draft fans – Boilers – Feed pumps – Super 

heater –  Regenerator – Condenser –  Dearearators – Cooling tower 

UNIT II - HYDRO ELECTRIC POWER PLANTS 9 

Layout – Dams – Selection of water turbines – Types – Pumped storage hydel plants 

UNIT III - NUCLEAR POWER PLANTS 9 

Principles of nuclear energy – Fission reactions – Nuclear reactor – Nuclear power plants 

UNIT IV- GAS AND DIESEL POWER PLANTS 9 

Types – Open and closed cycle gas turbine – Work output and thermal efficiency – 

Methods to improve performance – Reheating, intercoolings, regeneration – Advantage 

and disadvantages – Diesel engine power plant – Component and layout 

UNIT V- NON – CONVENTIONAL POWER GENERATION 9 

Solar energy collectors – OTEC – Wind power plants – Tidal power plants and 

geothermal resources – Fuel cell – MHD power generation – Principle – hermoelectric 

power generation – Thermionic power generation. 

L: 45 T: 15 Total: 60 

TEXT BOOKS 

1. Arora and Domkundwar, “A Course in Power Plant Engineering”, Dhanpat Rai. 

2. Nag, P.K., “Power Plant Engineering”, 2nd Edition, Tata McGraw Hill, 2003. 

REFERENCES 

1. Bernhardt, G.A., Skrotzki and William  A. Vopat, “Power Station Engineering and 

Economy”, 20th Reprint, Tata McGraw Hill, 2002. 

2. Rai, G.D., “An Introduction to Power Plant Technology”, Khanna Publishers. 

3. El-Wakil, M.M., “Power Plant Technology”, Tata McGraw Hill, 198 
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ELECTIVE-I 

 

17153E44AP-FIELD THEORY 
3 1 0 4 

Semester-IV 
 

AIM 

To expose the students to the fundamentals of electromagnetic fields and their 

applications in Electrical Engineering. 

OBJECTIVES: To impart knowledge on 

i. Concepts of electrostatics, electrical potential, energy density and their applications. 

ii. Concepts of magneto statics, magnetic flux density, scalar and vector potential and 

its applications. 

iii. Faraday’s laws, induced emf and their applications. 

iv. Concepts of electromagnetic waves and Pointing vector. 

UNIT I: INTRODUCTION 12 

Introduction-Coulomb’s Law – Electric field intensity – Field due to point and 

continuous charges – Electric flux density-Gauss’s law and application – Electrical 

potential –potential gradient– Divergence & Divergence theorem- Poisson’s and 

Laplace’s equations 

UNIT II: STATIC ELECTRI FIELD 12 

Field due to dipoles- dipole moment-current & current density-conductors and dielectric 

–boundary conditions– Capacitance-Dielectric Dielectric interface- capacitance of a 

system of conductors- Dielectric constant and dielectric strength- Energy stored in a 

capacitor- Energy density. 

UNIT III: MAGNETOSTATICS 12 

Introduction- Biot–savart Law- Ampere’s Circuital Law-Curl- Stoke’s theorem- 

Magnetic flux- – Magnetic flux density (B)- Scalar and vector potential – Force on a 

moving charge and current elements- force & Torque on closed circuits. 

UNIT IV: ELECTROMAGNETIC INDUCTION 12 

Introduction to magnetic materials – Magnetization and permeability- Magnetic 

Boundary conditions- Magnetic circuits-Potential energy and forces on magnetic 

materials.- Faraday’s laws- Inductance & mutual inductance- Inductance of solenoid, 

toroid and transmission lines. 

UNIT V: ELECTROMAGNETICS 12 

Conduction current and - Displacement current-, Maxwell’s equations (differential and 

integral forms) -Wave propagation in free space, lossy and lossless dielectrics- Power and 

Poynting vector – Propagation in good conductors- wave polarization. 

TOTAL = 60 
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TEXT BOOKS 

1. John.D.Kraus, ‘Electromagnetics’, McGraw Hill book Co., New York, Fourth Edition, 

1991. 

2. William .H.Hayt, ‘Engineering Electromagnetics’, Tata McGraw Hill edition, 2001. 

REFERENCE BOOKS 

1. Joseph. A.Edminister, ‘Theory and Problems of Electromagnetics’, Second edition, 

Schaum Series, Tata McGraw Hill, 1993. 

2. I.J. Nagrath, D.P. Kothari, ‘Electric Machines’, Tata McGraw Hill Publishing Co Ltd, 

Second Edition, 1997. 

3. Kraus and Fleish, ‘Electromagnetics with Applications’, McGraw Hill International 

Editions, Fifth Edition, 1999. 

4. Sadiku, ‘Elements of Electromagnetics’, Second edition, Oxford University Press, 

1995. 
 

‡†‡‡†‡‡†‡ 
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ELECTIVE-I 

 

17152E44BP - FUZZY LOGIC AND ITS APPLICATIONS 
3 1 0 4 

Semester-IV 

UNIT I -FUZZY LOGIC 7 

Fuzzy sets – Fuzzy operation – Fuzzy arithmetic – Fuzzy relational equations – Fuzzy 

measure – Fuzzy functions – approximate reasoning – Fuzzy proposition – Fuzzy 

quantifiers-if-then rules. 

UNIT II- FUZZY LOGIC IN CONTROL 8 

Structure of Fuzzy logic controller – Fuzzification models – database – rule base – 

inference engine – defuzzification modules – Non-Linear fuzzy control – PID like FLC – 

Sliding mode FLC – Sugeno FLC – adaptive fuzzy control applications – case studies. 

UNIT III- NEURAL NETWORKS IN CONTROL 8 

Neural Network for Non-Linear systems – schemes of Neuro control-system 

identification forward model and inverse model – indirect learning neural network 

control applications – Case studies. 

UNIT IV- MODELING AND CONTROL OF FACTS DEVICES NEURAL AND 

FUZZY TECHNIQUE 10 

FACTS-concept and general system considerations, types of FACTS devices – special 

purpose FACTS devices, generalized and multifunctional FACTS devices – General 

comments on transient stability programs.Neuro – Fuzzy based FACTS controller for 

improvement of Transient stability systems – GA for Adaptive fuzzy system – case study. 

UNIT V- STABILITY STUDIES UNDER MULTIPLE FACTS ENVIRONMENT 

12 

Introduction to small signal analysis – simulation and modeling of FACTS controllers for 

small signal analysis. Comparison between dynamic and transient stability results. 

Introduction to EMTP – (Electromagnetic Transient programme / Package), Modeling of 

FACTS controllers for power system studies using EMTP. 

TOTAL=45 

REFERENCES: 

1. KOSKO. B. “Neural Networks and Fuzzy systems”, Prentice-Hall of India Pvt.Ltd., 

1994. 

2. Driankov, Hellendroon, “Introduction to Fuzzy control” Narosa Publisher. 

3. Ronald R.Yager and Dimitar P.Filev “Essential of fuzzy modeling and control “ John 

Wiley & Sons, Inc. 

4. Enrique Acha, Claudio R.Fuerte-Esqivel, Hugo Ambriz-Perez, Cesar Angeles- 

Camacho” FACTS – Modeling and simulation in Power Networks” John Wiley & Sons. 

5. Kundur P., “Power system stability and control”, McGraw Hill, 1994. 
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ELECTIVE-I 
 

 
 

17153E44CP - BIOMEDICAL INSTRUMENTATION 

4 0 0 4 

Semester-IV 
 

 

AIM 

The course is designed to make the student acquire an adequate knowledge of the 

physiological systems of the human body and relate them to the parameters that have 

clinical importance. The fundamental principles of equipment that are actually in use at 

the present day are introduced. 

OBJECTIVES 

i. To provide an acquaintance of the physiology of the heart, lung, blood circulation and 

circulation respiration.  Methods of different transducers used. 

ii. To introduce the student to the various sensing and measurement devices of electrical 

origin. 

iii. To provide the latest ideas on devices of non-electrical devices. 

iv. To bring out the important and modern methods of imaging techniques. 

v. To provide latest knowledge of medical assistance / techniques and therapeutic 

equipments. 

UNIT I BASIC PHYSIOLOGY 9 

Cells and their structures – Transport of ions through cell membrane – Resting and excited state – 

Tran membrane potential – Action potential – Bio-electric potential – Nervous system – 

Physiology of muscles – Heart and blood circulation – Respiratory system – Urinary system. 

UNIT II BASIC TRANSDUCER PRINCIPLES AND ELECTRODES 

9 

Transducer principles - Active transducers - Passive transducers -Transducer for Bio-medical 

application -Electrode theory- Bio-potential electrode - Bio - chemical transducer. 

UNIT III CARDIOVASCULAR SYSTEM 9 

The heart and cardiovascular system – Blood pressure – Characteristics of blood flow – Heart 

sounds - Electro cardiography – Measurements of blood pressure – Measurement of blood flow 

and cardiac O/P Plethysmography – Measurements of heart sounds. 

UNIT IV X-RAY AND RADIOISOTOPE INSTRUMENTATION 9 

X-ray imaging radiography – Fluoroscopy – Image intensifiers – Angiography - Medical use of 

radioisotopes – Beta radiations – Detectors – Radiation therapy. 

UNIT V BIO-TELEMETRY 9 

Introduction to biotelemetry – Physiological parameters adaptable to biotelemetry – the 

components of biotelemetry systems – Implantable units – Applications of telemetry in patient 
care – Application of computer in Bio-medical instrumentation, Anatomy of Nervous system – 

Measurement from the nervous system – EEG – EMG. 
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Total = 45 

REFERENCE BOOKS: 
1. Lesis Cromwell Fred, J.Werbell and Erich A.Pfraffer, Biomedical instrumentation and 

Measurements – Prentice Hall of India, 1990. 

2. M.Arumugam, Bio-medical Instrumentation – Anuradha Agencies Publishers, 1992. 

3. Khandpur, Handbook on Biomedical Instrumentation – Tata McGraw Hill Co Ltd., 

1989. 
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ELECTIVE-I 

Semester-IV 

 
 

17153E44DP - MODELING AND SIMULATION OF SOLAR ENERGY 

SYSTEMS 

4 0 0 4 

UNIT I: SOLAR RADIATION AND COLLECTORS 9 

Solar angles - day length, angle of incidence on tilted surface - Sunpath diagrams - 

shadow determination - extraterrestrial characteristics - measurement and estimation on 

horizontal and tilted surfaces - flat plate collector thermal analysis - heat capacity effect - 

testing methods-evacuated tubular collectors - concentrator collectors – classification - 

design and performance parameters - tracking systems - compound parabolic 

concentrators - parabolic trough concentrators - concentrators with point focus - 

Heliostats – performance of the collectors. 

UNIT I: APPLICATIONS OF SOLAR THERMAL TECHNOLOGY 9 

Principle of working, types - design and operation of - solar heating and cooling systems 
- solar water heaters – thermal storage systems – solar still – solar cooker – domestic, 

community – solar pond – solar drying. 

UNIT III: SOLAR PV FUNDAMENTALS 9 

Semiconductor – properties - energy levels - basic equations of semiconductor devices 

physics. Solar cells - p-n junction: homo and hetro junctions - metal-semiconductor 

interface - dark and illumination characteristics - figure of merits of solar cell – efficiency 

limits - variation of efficiency with band-gap and temperature - efficiency measurements 

- high efficiency cells - preparation of metallurgical, electronic and solar grade Silicon - 

production of single crystal Silicon: Czokralski (CZ) and Float Zone (FZ) method - 

Design of a complete silicon – GaAs- InP solar cell - high efficiency III-V, II-VI multi 

junction solar cell; a-Si-H based solar cells-quantum well solar cell -thermophotovoltaics. 

 

UNIT IV: SOLAR PHOTOVOLTAIC SYSTEM DESIGN AND APPLICATIONS 

9 

Solar cell array system analysis and performance prediction- Shadow analysis: reliability 

- solar cell array design concepts - PV system design - design process and optimization - 

detailed array design - storage autonomy - voltage regulation - maximum tracking – use 

of computers in array design - quick sizing method - array protection and trouble 

shooting - centralized and decentralized SPV systems - stand alone - hybrid and grid 

connected system - System installation - operation and maintenances - field experience - 

PV market analysis and economics of SPV systems. 

 

UNIT V: SOLAR PASSIVE ARCHITECTURE 9 

Thermal comfort - heat transmission in buildings- bioclimatic classification – passive 

heating concepts: direct heat gain - indirect heat gain - isolated gain and sunspaces - 

1225



SKILL DEVELOPMENT EMPLOYABILITY  ENTREPRENUEURSHIP 

passive cooling concepts: evaporative cooling - radiative cooling - application of wind, 

water and earth for cooling; shading - paints and cavity walls for cooling - roof radiation 

traps - earth air-tunnel. – energy efficient landscape design - thermal comfort – concept 

of solar temperature and its significance - calculation of instantaneous heat gain through 

building envelope. 

 

TOTAL: 45 

 

 

 

TEXT BOOKS: 

1. Sukhatme S P, Solar Energy, Tata McGraw Hill, 1984. 

2. Kreider, J.F. and Frank Kreith, Solar Energy Handbook, McGraw Hill, 1981. 

3. Goswami, D.Y., Kreider, J. F. and & Francis., Principles of Solar Engineering, 2000. 

 

REFERENCES: 

1. Garg H P., Prakash J., Solar Energy: Fundamentals & Applications, Tata BMcGraw 

Hill, 2000. 

2. Duffie, J. A. and Beckman, W. A., Solar Engineering of Thermal Processes, John 

Wiley, 1991. 

3. Alan L Fahrenbruch and Richard H Bube, Fundamentals of Solar Cells: PV Solar 

Energy Conversion, Academic Press, 1983. 

4. Larry D Partain, Solar Cells and their Applications, John Wiley and Sons, Inc, 1995. 

5. Roger Messenger and Jerry Vnetre, Photovoltaic Systems Engineering, CRC Press, 

2004. 

6. Sodha, M.S, Bansal, N.K., Bansal, P.K., Kumar, A. and Malik, M.A.S. Solar Passive 

Building, Science and Design, Pergamon Press, 1986. 

7. Krieder, J and Rabi, A., Heating and Cooling of Buildings: Design for Efficiency, 

McGraw-Hill, 1994. 
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ELECTIVE-II 

Semester-v 

 
17158E54AP ENVIRONMENTAL SCIENCE AND ENGINEERING 4 0 0 4 

UNIT I- INTRODUCTION TO ENVIRONMENTAL STUDIES AND NATURAL RESOURCES 

10 

Definition, scope and importance – need for public awareness – forest resources: use and over- 

exploitation, deforestation,. Timber extraction, mining, dams-benefits and problems – mineral 

resources: use and effects on forests and tribal people – water resources: use and over-utilization 

of surface and exploitation, environmental effects of extracting and using mineral resources, case 

studies – food resources: world food problems, changes caused by agriculture and overgrazing, 

effects of modern agriculture, fertilizer-pesticide problems, water logging, salinity, case studies – 

energy resources: growing energy needs, renewable and non renewable energy sources, use of 

alternate energy sources. Case studies – land resources: land as a resource, land degradation, man 

induced landslides, soil erosion and desertification – role of an individual in conservation of 

natural resources. 

UNIT II-ECOSYSTEMS AND BIODIVERSITY 14 

Concept of an ecosystem – structure and function of an ecosystem – producers, consumers and 

decomposers – energy flow in the ecosystem – ecological succession – food chains, food webs 

and ecological pyramids – introduction, types, characteristic features, structure and function of 

the (a) forest ecosystem (b) grassland ecosystem (c) desert ecosystem. Introduction to 

biodiversity – definition: genetic, species and ecosystem diversity – biogeographical 

classification of India – value of biodiversity: consumptive use, productive use, social, ethical, 

aesthetic and option values – biodiversity at global, national and local levels – India as a mega- 

diversity nation – hot-spots of biodiversity –endangered and endemic species of India – 

conservation of biodiversity: in-situ and ex-situ conservation of biodiversity. 

UNIT III -ENVIRONMENTAL POLLUTION 8 

Definition – causes, effects and control measures of: (a) air pollution (b) water pollution (c) soil 

pollution (d) marine pollution (e) noise pollution (f) thermal pollution (g) nuclear hazards –– role 

of an individual in prevention of pollution – pollution case studies – disaster management: floods, 

earthquake, cyclone and landslides. 

UNIT IV-SOCIAL ISSUES AND THE ENVIRONMENT 7 

From unsustainable to sustainable development – urban problems related to energy – water 

conservation, rain water harvesting, watershed management 
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environmental ethics: issues and possible solutions – climate change, global warming, acid rain, 

ozone layer depletion, nuclear accidents. environment production act – air (prevention and control 

of pollution) act – water (prevention and control of pollution) act – wildlife protection act – forest 

conservation act – issues involved in enforcement of environmental legislation – public 

awareness 

UNIT V-HUMAN POPULATION AND THE ENVIRONMENT 6 

Population growth, variation among nations – population explosion – family welfare programme 

– environment and human health – human rights – value education – hiv / aids – women and child 

welfare – role of information technology in environment and human health – case studies. 

TOTAL : 45 

TEXT BOOKS 

1. Gilbert M .Masters, “Introduction to Environmental Engineering and Science”, Pearson 

Education Pvt., Ltd., Second Edition, ISBN 81-297-0277-0, 2004. 

2. Miller T.G. Jr., “Environmental Science”, Wadsworth Publishing Co. 

REFERENCES 

1.  Bharucha Erach, “The Biodiversity of India”, Mapin Publishing Pvt. Ltd., 

Ahmedabad India. 

2.  Trivedi R.K., “Handbook of Environmental Laws, Rules, Guidelines, Compliances 

and Standards”, Vol. I and II, Enviro Media. 
3.  Cunningham, W.P.Cooper, T.H.Gorhani, “Environmental Encyclopedia”, Jaico 

Publ., House, Mumbai, 2001. 

4.  Wager K.D. “Environmental Management”, W.B. Saunders Co., Philadelphia, USA, 
1998. 

5. Townsend C., Harper J and Michael Begon, “Essentials of Ecology, Blackwell Science. 

6. Trivedi R.K. and P.K. Goel, Introduction to Air Pollution, Techno-Science Publications. 
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ELECTIVE-II 

Semester-v 

 

 
17152E54BP -ARTIFICIAL NEURAL NETWORKS 

4 0 0 4 

UNIT I : INTRODUCTION TO ARTIFICIAL NEURAL NETWORKS 12 

Biological neural networks - Pattern analysis tasks: Classification, Regression, Clustering 

- Computational models of neurons - Structures of neural networks - Learning principles 

UNIT II: LINEAR MODELS FOR REGRESSION AND CLASSIFICATION 12 

Polynomial curve fitting - Bayesian curve fitting - Linear basis function models - Bias- 

variance decomposition - Bayesian linear regression - Least squares for classification - 

Logistic regression for classification- Bayesian logistic regression for classification 

UNIT III: FEEDFORWARD NEURAL NETWORKS 12 

Pattern classification using preceptor - Multilayer feed forward neural networks 

(MLFFNNs) - Pattern classification and regression using MLFFNNs - Error back 

propagation learning - Fast learning methods: Conjugate gradient method – Auto 

associative neural networks - Bayesian neural networks 

UNIT III: RADIAL BASIS FUNCTION NETWORKS 12 

Regularization theory - RBF networks for function approximation - RBF networks for 

pattern classification 

UNIT IV: KERNEL METHODS FOR PATTERN ANALYSIS 12 

Statistical learning theory- Support vector machines for pattern classification- Support 

vector regression for function approximation- Relevance vector machines for 

classification and regression 

UNIT V: SELF-ORGANIZING MAPS 12 

Pattern clustering- Topological mapping- Kohonen’s self-organizing map 

FEEDBACK NEURAL NETWORKS 

Pattern storage and retrieval- Hopfield model- Boltzmann machine- Recurrent neural 

networks 

TOTAL=60 

Text Books: 

1. B.Yegnanarayana, Artificial Neural Networks, Prentice Hall of India, 1999 
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2. Satish Kumar, Neural Networks – A Classroom Approach, Tata McGraw-Hill, 

2003 

3. S.Haykin, Neural Networks – A Comprehensive Foundation, Prentice Hall, 1998 

4. C.M.Bishop, Pattern Recognition and Machine Learning, Springer, 2006 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ELECTIVE-II 

Semester-v 
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17152E54CP -COMMUNICATION ENGINEERING 3 1 0 4 

UNIT I 9 

Need for Modulation, Amplitude Modulation, AM Demodulator, SSB Modulation, 

Vestigial Sideband Modulation, AM transmitter and Receiver, Noise and bandwidth in 

AM, Carrier Communication, Basic Principles of Pulsed and CW Radar. 

UNIT II 9 

Frequency Modulation, FM Demodulator, Phase Modulation, FM transmitter and 

receiver, Noise and bandwidth in FM, Ground wave, sky wave and space wave 

propagation, Basic Principles of BW and Colour TV. 

UNIT III 9 

Sampling theorem, PAM, PWM, PPM, Pulse Code Modulation, Noise in PCM, Delta 

Modulation, Adaptive Delta modulation, DPCM, M’ary system, FDM and TDM. 

UNIT IV 9 

Digital Modulation, ASK, FSK, PSK, DPSK, Basic Principles of Optical 

Communication, Satellite Comm., Mobile Comm. 

UNIT V 9 

Entropy, Mutual Information, Channel Capacity, Shannon Theorem, Shannon-Hartley 

Theorem, Shannon-Fano code, Huffman code, Parity Check Code, Hamming’s Single 

Error Correction Code. 

 

TOTAL 45 

REFERENCE BOOKS: 

1. Electronics Communication System - G.Kennedy 
2. Communication System-Analog & Digital - R.P.Singh & S.D.Sapre 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ELECTIVE-II 

Semester-v 

 
17154E54DP - ROBOTICS 
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3 1 0 4 

UNIT I: INTRODUCTION 9 

Robot ,its evaluation; definition and aes of robotics, present application status. 

UNIT II: ROBOT ANATOMY 9 

configuration, robot motions, work volume. Robot drives, actuators and control; 

Functions and types of drives and actuators; concept of basic control systems, open loop, 

close loop, different type of controllers, ON-OFF, proportional, integral, PI, PD, PID. 

UNIT III: ROBOT END EFFECTORS: 9 

Types of end effecters, mechanical gripper, tools and end effectors. Robot sensors: 

Transducers and sensors; analog and digital transducers; types of sensors, tachfile 

sensors, proximity and rough sensors ; miscellaneous sensors; vision systems; use of 

sensors in robotics. 

UIT IV: ROBOT KINEMATICS 9 

Position representations; forward and reverse kinematics of three and four degrees of 

freedom; robot arm; homogeneous transformations and robot kinematics; kinematics 

equations using homogeneous transformation . 

UNIT V: INDUSTRIAL APPLICATION 9 

Capabilities of robots; robot applications; materials handling; pick and place operation; 

palletiging and depalletiging; machine loading and unloading; machine casting; 

welding;painting,assembly; inspection; maintenance. 

 

BOOKS RECOMMENDED: 

1.Schilling-Fundamental of robotics; PH 

2.Yoshikawa- Fundamental of robotics; PH 

3. S.R.Deb-Robotics Technology and Flexible Automation 

4. Introduction to Robotics, John J Craig; Pearson Education 

 
 

ELECTIVE III 

Semester VI 

 

17160E64AP - PRINCIPLES OF MANAGEMENT 4   0   0 4 

 

OBJECTIVE 
i. To understand the Total Quality Management concept and principles and the various 

tools available to achieve Total Quality Management. 

ii. To understand the statistical approach for quality control. 

iii. To create an awareness about the ISO and QS certification process and its need for the 

industries 

UNIT I HISTORICAL DEVELOPMENT 12 
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Definition of Management – Science or Art – Management and Administration – 

Development of Management Thought – Contribution of Taylor and Fayol – Functions of 

Management – Types of Business Organisation. 

UNIT II PLANNING 12 

Nature & Purpose – Steps involved in Planning – Objectives – Setting Objectives – 

Process of Managing by Objectives – Strategies, Policies & Planning Premises- 

Forecasting – Decision-making. 

UNIT III ORGANISING 12 

Nature and Purpose – Formal and informal organization – Organization Chart – Structure 

and Process – Departmentation by difference strategies – Line and Staff authority – 

Benefits and Limitations – De-Centralization and Delegation of Authority – Staffing – 

Selection Process - Techniques – HRD – Managerial Effectiveness. 

UNIT IV DIRECTING 12 

Scope – Human Factors – Creativity and Innovation – Harmonizing Objectives – 

Leadership – Types of Leadership Motivation – Hierarchy of needs – Motivation 

theories – Motivational Techniques –Job Enrichment – Communication – Process of 

Communication – Barriers and Breakdown –Effective Communication – Electronic 

media in Communication. 

UNIT V CONTROLLING 12 

System and process of Controlling – Requirements for effective control – The Budget as 

Control Technique – Information Technology in Controlling – Use of computers in 

handling the information – Productivity – Problems and Management – Control of 

Overall Performance – Direct and Preventive Control – Reporting – The Global 

Environment – Globalization and Liberalization – International Management and Global 

theory of Management. 

TOTAL = 60 

TEXT BOOKS 

1. Harold Kooritz & Heinz Weihrich “Essentials of Management”, Tata Mcgraw 

Hill,1998. 

2. Joseph L Massie “Essentials of Management”, Prentice Hall of India, (Pearson) 

Fourth Edition, 2003. 
 

REFERENCE BOOKS 

1. Tripathy PC And Reddy PN, “ Principles of Management”, Tata Mcgraw Hill,1999. 

2. Decenzo David, Robbin Stephen A, ”Personnel and Human Reasons Management”, 

Prentice Hall of India, 1996. 

3. JAF Stomer, Freeman R. E and Daniel R Gilbert Management, Pearson Education, 

Sixth Edition, 2004. 

4. Fraidoon Mazda, “ Engineering Management”, Addison Wesley,-2000. 
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AIM : 

ELECTIVES-III 

Semester VI 

17160E64BP - PROFESSIONAL ETHICS 4 0 0 4 

To ensure that the required technical knowledge and skills can be learnt . 

OBJECTIVES : 

i. To create an awareness on Engineering Ethics and Human Values. 

ii. To instill Moral and Social Values and Loyalty 

iii. To appreciate the rights of Others 

UNIT I HUMAN VALUES 9 

Morals, Values and Ethics – Integrity – Work Ethic – Service Learning – Civic Virtue – 

Respect for Others – Living Peacefully – caring – Sharing – Honesty – Courage – 

Valuing Time – Co-operation – Commitment – Empathy – Self-Confidence – Character – 

Spirituality 

UNIT II ENGINEERING ETHICS 9 

Senses of 'Engineering Ethics' - variety of moral issued - types of inquiry - moral 

dilemmas - moral autonomy - Kohlberg's theory - Gilligan's theory - consensus and 

controversy – Models of Professional Roles - theories about right action - Self-interest - 

customs and religion - uses of ethical theories. 

UNIT III ENGINEERING AS SOCIAL EXPERIMENTATION 9 

Engineering as experimentation - engineers as responsible experimenters - codes of ethics 

- a balanced outlook on law - the challenger case study. 

UNIT IV SAFETY, RESPONSIBILITIES AND RIGHTS 9 

Safety and risk - assessment of safety and risk - risk benefit analysis and reducing risk - 

the three mile island and chernobyl case studies. 

Collegiality and loyalty - respect for authority - collective bargaining - confidentiality - 

conflicts of interest - occupational crime - professional rights - employee rights - 

Intellectual Property Rights (IPR)  - discrimination. 

UNIT V GLOBAL ISSUES 9 

Multinational corporations - Environmental ethics - computer ethics - weapons 

development - engineers as managers-consulting engineers-engineers as expert witnesses 

and advisors -moral leadership-sample code of Ethics ( Specific to a particular 

Engineering Discipline ). 

 

Total = 45 

TEXT BOOKS 

1. Mike Martin and Roland Schinzinger, "Ethics in engineering", McGraw Hill, New 

York 1996. 
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2. Govindarajan M, Natarajan S, Senthil Kumar V. S, “ Engineering Ethics”, Prentice 

Hall of India, New Delhi, 2004. 

 

REFERENCE BOOKS 

1. Charles D. Fleddermann, "Engineering Ethics", Pearson Education/ Prentice Hall, New 

Jersey, 2004 ( Indian Reprint now available ) 

2. Charles E Harris, Michael S. Protchard and Michael J Rabins, “ Engineering Ethics – 

Concepts and Cases”, Wadsworth Thompson Leatning, United States, 2000 ( Indian 

Reprint now available ) 

3. John R Boatright, “ Ethics and the Conduct of Business”, Pearson Education, New 

Delhi, 2003. 

4. Edmund G Seebauer and Robert L Barry, “ Fundamentals of Ethics for Scientists and 

Engineers”, Oxford University Press, Oxford, 2001 . 
 

‡†‡‡†‡‡†‡  
ELECTIVES-III 

SEMESTER-VI 

17152E64CP   INTEGRATED OPTO-ELECTRONIC DEVICES 3 1 0 4 

 

AIM 

To learn different types of optical emission, detection, modulation and opto electronic 

integrated circuits and their applications. 

 

OBJECTIVE 

• To know the basics of solid state physics and understand the nature and characteristics 

of light. 

• To understand different methods of luminescence, display devices and laser types and 

their applications. 

• To understand different light modulation techniques and the concepts and applications 

of optical switching. 

 

UNIT I: ELEMENTS OF LIGHT AND SOLID STATE PHYSICS 9 

Wave nature of light, Polarization, Interference, Diffraction, Light Source, review of 

Quantum Mechanical concept, Review of Solid State Physics, Review of 

Semiconductor       Physics       and       Semiconductor Junction       Device. 

 

UNIT II: DISPLAY DEVICES AND LASERS 9 

Introduction, Photo Luminescence, Cathode Luminescence, Electro Luminescence, 

Injection Luminescence, Injection Luminescence, LED, Plasma Display, Liquid Crystal 

Displays, Numeric Displays, Laser Emission, Absorption, Radiation, Population 

Inversion, Optical Feedback, Threshold condition, Laser Modes, Classes of Lasers, Mode 

Locking,laserapplications. 

UNIT III: OPTICAL DETECTION DEVICES 9 

Photo detector, Thermal detector, Photo Devices, Photo Conductors, Photo diodes, 

Detector Performance. 
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UNIT IV OPTOELECTRONIC MODULATOR 9 

Introduction, Analog and Digital Modulation, Electro-optic modulators, Magneto Optic 

Devices, Acoustoptic devices, Optical, Switching and Logic Devices. 

UNIT V OPTOELECTRONIC INTEGRATED CIRCUITS 9 

Introduction, hybrid and Monolithic Integration, Application of Opto Electronic 

Integrated circuits, integrated transmitters and Receivers, Guided wave devices. 

TEXTBOOK 

1. J. Wilson and J.Haukes, “Opto Electronics – An Introduction”, Prentice Hall of India 

Pvt. Ltd.,NewDelhi,1995. 

REFERENCES 

1. Bhattacharya “Semiconductor Opto Electronic Devices”, Prentice Hall of India Pvt., 

Ltd., NewDelhi,1995. 

2. Jasprit Singh, “Opto Electronics – As Introduction to materials and devices”, McGraw- 

Hill International Edition, 1998. 

 

ELECTIVES-III 

SEMESTER-VI 

 

17153E64DP -COMPUTER AIDED DESIGN FOR ELECTRICAL APPARATUS 
 

3 1 0 4 

AIM 

To introduce the basics of Computer Aided Design technology for the design of 

Electrical 

Machines. 

 

OBJECTIVE 

At the end of this course the student will be able to 

 Learn the importance of computer aided design method. 

 Understand the basic electromagnetic field equations and the problem formulation for 

CAD applications. 

 Become familiar with Finite Element Method as applicable for Electrical Engineering. 

 Know the organization of a typical CAD package. 

 Apply Finite Element Method for the design of different Electrical apparatus. 

UNIT I: INTRODUCTION 12 

Conventional design procedures – Limitations – Need for field analysis based design – 

Review of Basic principles of energy conversion – Development of Torque/Force. 

UNIT II: MATHEMATICAL FORMULATION OF FIELD PROBLEMS 12 

Electromagnetic Field Equations – Magnetic Vector/Scalar potential – Electrical vector 
/Scalar potential – Stored energy in Electric and Magnetic fields – Capacitance - 

Inductance- Laplace and Poisson’s Equations – Energy functional. 

UNIT III: PHILOSOPHY OF FEM 12 
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Mathematical models – Differential/Integral equations – Finite Difference method – 

Finite element method – Energy minimization – Variation method- 2D field problems – 

Discretisation – Shape functions – Stiffness matrix – Solution techniques. 

UNIT IV: CAD PACKAGES 12 

Elements of a CAD System –Pre-processing – Modeling – Meshing – Material 

properties- Boundary Conditions – Setting up solution – Post processing. 

UNIT V: DESIGN APPLICATIONS 12 

Voltage Stress in Insulators – Capacitance calculation - Design of Solenoid Actuator – 

Inductance and force calculation – Torque calculation in Switched Reluctance Motor. 

 
 

TEXT BOOKS 

1. S.J Salon, ‘Finite Element Analysis of Electrical Machines’, Kluwer Academic 

Publishers, London, 1995. 

2. Nicola Bianchi, ‘Electrical Machine Analysis using Finite Elements’, CRC Taylor& 

Francis, 2005. 

REFERENCES 

1. Joao Pedro, A. Bastos and Nelson Sadowski, ‘Electromagnetic Modeling by Finite 

Element Methods’, Marcell Dekker Inc., 2003. 

2. P.P.Silvester and Ferrari, ‘Finite Elements for Electrical Engineers’, Cambridge 

University Press, 1983. 

3. D.A.Lowther and P.P Silvester, ‘Computer Aided Design in Magnetics’, Springer 

Verlag, New York, 1986. 

4. S.R.H.Hoole, ‘Computer Aided Analysis and Design of Electromagnetic Devices’, 

Elsevier, New York, 1989. 

5. User Manuals of MAGNET, MAXWELL & ANSYS Softwares. 
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17153E74AP- POWER SYSTEM TRANSIENTS 

 

 
 

AIM 

 

ELECTIVES-IV 

SEMESTER-VII 

 

 

3 0 0 3 

Semester VII 

To understand generation of switching and lighting transients, their propagation, 

reflection and refraction a on the grid ad their impact on the grid equipment. 

OBJECTIVES 

i. To study the generation of switching transients and their control using circuit – 

theoretical concept. 

ii. To study the mechanism of lighting strokes and the production of lighting surges. 

iii. To study the propagation, reflection and refraction of travelling waves. 

iv. To study the impact of voltage transients caused by faults, circuit breaker action, load 

rejection on integrated power system. 

UNIT I INTRODUCTION AND SURVEY 7 

Various types of power system transients - effects of transients on power systems. 

UNIT II LIGHTNING AND SWITCHING SURGES 17 

Electrification of thunder clouds – lightning current surges, parameters – closing and 

reclosing of lines – load rejection – fault clearing – short line faults – ferro-resonance – 

temporary over voltages – harmonics. 

UNIT III MODELLING OF POWER SYSTEM EQUIPMENT 14 

Surge parameters of power systems equipment, equivalent circuit representation, lumped 

and distributed circuit transients. 
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UNIT IV COMPUTATION OF TRANSIENT OVERVOLTAGES 14 

Computation of transients – traveling wave method, Bewley’s lattice diagram – analysis 

in time and frequency domain, EMTP for transient computation. 

UNIT V INSULATION COORDINATION 12 

Insulation co-ordination – over voltage protective devises principles of recent co- 

ordination and design of EHV lines. Total = 60 

TEXT BOOKS 
1. Allan Greenwood, 'Electrical Transients in Power Systems', Wiley Inter science, New 

York, 2nd edition 1991. 

2. R.D Begamudre, 'Extra High Voltage AC Transmission Engineering', Wiley Eastern 

Limited, 1986. 

 

REFERENCES 

1. Klaus Ragaller, 'Surges in High Voltage Networks', Plenum Press, New York, 1980. 
2. Diesengrof, W., 'Overvoltages on High Voltage Systems', Rensealer Bookstore, Troy, 

New York, 1971. 

 

ELECTIVES-IV 

SEMESTER-VII 

 

 

17153E74BP -EHV AC and DC TRANSMISSION SYSTEMS 

 
3 0 0 3 

 

 

UNIT I TRANSMISSION ENGINEERING 9 

Transmission line trends – Standard transmission voltages – Power handling capacity and 

line losses Cost of transmission lines and equipment – Mechanical consideration – 

Transmission Engineering principles. 

UNIT II LINE PARAMETER 9 

Calculation of line and ground parameters - Resistance, capacitance and Inductance 

calculation – Bundle conductors – modes propagation – Effect of earth. 

UNIT III POWER CONTROL 9 

Power frequency and voltage control – voltage control – Over voltages – Power circle 

diagram – Voltage control using shunt and series compensation – Static VAR 

compensation – Higher Phase order system – FACTs. 

UNIT IV EHV AC Transmission 9 

Design of EHV lines based in steady state limits and transient over voltages – Design of 

extra HV cable transmission – XLPE cables – Gas insulated cable – Corona and RIV. 

UNIT V HVDC TRANSMISSION 9 
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HVDC Transmission principles – Comparison of HVAC and HVDC transmission – 

Economics – types of Converters – HVDC links – HVDC control – Harmonics – Filters – 

Multi terminal DC System – HVDC cables and HVDC circuit breakers. 
 

Total=45 

Reference Books: 

1. Rakosh Das Begamudre, ‘Extra HVDC Transmission Engineering’, Wiley Eastern 

Ltd, 1990. 

2. Padiyar K.R., ‘HVDC Power Transmission systems’, Wiley Eastern Ltd, 1993. 

3. Allan Greenwood, ‘Electrical transients in power Systems’, John Eastern Ltd, New 

York, 1992. 

4. Arrilaga J., ‘HVDC transmission’, Peter Perengrinus Ltd, London, 1983. 

 

 

 

 

 

 

 
ELECTIVES-IV 

SEMESTER-VII 

17153E74CP-FIBRE OPTICS AND LASER INSTRUMENTS 3 0 0 3 

 

AIM: 
To contribute to the knowledge of Fibre optics and Laser Instrumentation and its 

Industrial & Medical Application. 

 

OBJECTIVES 

i. To expose the students to the basic concepts of optical fibres and their 

properties. 

ii. To provide adequate knowledge about the Industrial applications of 

optical fibres. 

iii. To expose the students to the Laser fundamentals. 

iv. To provide adequate knowledge about Industrial application of lasers. 

v. To provide adequate knowledge about holography & Medical applications 

of Lasers. 

 

1. OPTICAL FIBRES AND THEIR PROPERTIES 12 

Principles of light propagation through a fibre - Different types of fibres and their 

properties, fibre characteristics – Absorption losses – Scattering losses – 

Dispersion – Connectors & splicers – Fibre termination – Optical sources – 

Optical detectors. 

2. INDUSTRIAL APPLICATION OF OPTICAL FIBRES 

9 
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Fibre optic sensors – Fibre optic instrumentation system – Different types of 

modulators – Interferometric method of measurement of length – Moire fringes – 

Measurement of pressure, temperature, current, voltage, liquid level and strain. 

3. LASER FUNDAMENTALS 

9 

Fundamental characteristics of lasers – Three level and four level lasers – 

Properties of laser – Laser modes – Resonator configuration – Q-switching and 

mode locking – Cavity damping – Types of lasers – Gas lasers, solid lasers, liquid 

lasers, semiconductor lasers. 

4. INDUSTRIAL APPLICATION OF LASERS 

6 

Laser for measurement of distance, length, velocity, acceleration, current, voltage 

and Atmospheric effect – Material processing – Laser heating, welding, melting 

and trimming of material – Removal and vaporization. 

5. HOLOGRAM AND MEDICAL APPLICATIONS 9 

Holography – Basic principle - Methods – Helographic interferometry and 

application, Holography for non-destructive testing – Holographic components – 

Medical applications of lasers, laser and tissue interactive – Laser instruments for 

surgery, removal of tumours of vocal cards, brain surgery, plastic surgery, 

gynaecology and oncology. 

L= 45 Total = 45 

TEXT BOOKS 

1. J.M. Senior, ‘Optical Fibre Communication – Principles and Practice’, Prentice 

Hall of India, 1985. 

2. J. Wilson and J.F.B. Hawkes, ‘Introduction to Opto Electronics’, Prentice Hall of 

India, 2001. 

 

REFERENCE BOOKS 

1. Donald J.Sterling Jr, ‘Technicians Guide to Fibre Optics’, 3rd Edition, Vikas 

Publishing House, 2000. 

2. M. Arumugam, ‘Optical Fibre Communication and Sensors’, Anuradha Agencies, 

2002. 

3. John F. Read, ‘Industrial Applications of Lasers’, Academic Press, 1978. 

4. Monte Ross, ‘Laser Applications’, McGraw Hill, 1968 

5. G. Keiser, ‘Optical Fibre Communication’, McGraw Hill, 1995. 

6. Mr. Gupta, ‘Fiber Optics Communication’, Prentice Hall of India, 2004. 
 
 

 

 

 

 

17153E74DP- ADVANCED CONTROL SYSTEMS 3 0 0 3 

AIM 
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To gain knowledge in analysis of non-linear system and digital control of linear 

system. 

 

OBJECTIVES 

i. To study the description and stability of non-linear system. 
ii. To study the conventional technique of non-linear system analysis. 

iii. To study the analysis discrete time systems using conventional techniques. 

iv. To study the analysis of digital control system using state-space 

formulation. 

v. To study the formulation and analysis of multi input multi output (MIMO) 

system. 
 

UNIT I NON-LINEAR SYSTEM – DESCRIPTION & STABILITY 

9 

Linear vs non-linear – Examples – Incidental and Intentional – Mathematical description 
- Equilibria and linearisation - Stability – Lyapunov function – Construction of Lyapunov 

function. 

UNIT II PHASE PLANE AND DESCRIBING FUNCTION ANALYSIS 

9 

Construction of phase trajectory – Isocline method – Direct or numerical integration – 

Describing function definition – Computation of amplitude and frequency of oscillation. 

UNIT III Z-TRANSFORM AND DIGITAL CONTROL SYSTEM 9 

Z transfer function – Block diagram – Signal flow graph – Discrete root locus – Bode 

plot. 

UNIT IV STATE-SPACE DESIGN OF DIGITAL CONTROL SYSTEM 9 

State equation – Solutions – Realization – Controllability – Observability – Stability 

Jury’s test. 

UNIT V MUTLI INPUT MULTI OUTPUT (MIMO) SYSTEM: 

9 
Models of MIMO system – Matrix representation – Transfer function representation – 

Poles and Zeros – Decoupling – Introduction to multivariable Nyquist plot and singular 

values analysis – Model predictive control. L = 45 Total = 45 

TEXT BOOKS 

1. Benjamin C. Kuo, ‘Digital Control Systems’, Oxford University Press, 1992. 
2. George J. Thaler, ‘Automatic Control Systems’, Jaico Publishers, 1993. 

REFERENCE BOOKS 

1. I.J. Nagrath and M. Gopal, ‘Control Systems Engineering’, New Age International 

Publishers, 2003. 

2. Raymond T. Stefani & Co., ‘Design of feed back Control systems’, Oxford 

University, 2002. 

3. William L. Luyben and Michael L. Luyben, ‘Essentials of Process Control’, 

McGraw Hill International Editions, Chemical Engineering Series, 1997. 

1242



SKILL DEVELOPMENT                                    EMPLOYABILITY                                  ENTREPRENUEURSHIP  

 

 

 

 

 

 

 

 

 

 

 
 

 

 
 

 

SCHOOL OF ENGINEERING ANDTECHNOLOGY 

 

 

DEPARTMENT OF ELECTRICAL & ELECTRONICS 

ENGINEERING 

 

 

PROGRAM HANDBOOK 

 

B.TECH PART TIME 

[REGULATION2019] 

[for candidates admittedto B.Tech EEE program fromJune2019 onwards] 

 

 

 

 

 

1243



SKILL DEVELOPMENT                                    EMPLOYABILITY                                  ENTREPRENUEURSHIP  

 
 
 
 
 
 
 
 
 
 

 

COURSE 

STRUCTURE 

 
B.TECH PT 

EEE 

R 2019 

 

 
2 

1244



SKILL DEVELOPMENT                                    EMPLOYABILITY                                  ENTREPRENUEURSHIP  

 
 

Sl. 

 

 

Subject 

B. Tech (PT) EEE R 19 

SEMESTER I 

Subject Name Periods Per Week 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER II 

S. 

No 

Subject 
Code 

 

Subject Name 
Periods Per Week  

C 
L T P 

1 19148S21P Numerical Methods 3 1 0 4 

2 19153C22P Computer Architecture 3 0 0 3 

3 19153C23P Electrical Machines-II 3 1 0 4 

4 19153C24P Digital Electronics 3 1 0 4 

5 19153C25P Transmission and Distribution 4 0 0 4 

Total No of Credits 19 

 
SEMESTER III 

 

S. 

No 

Subject 

Code 
Subject Name 

Periods Per Week 
C 

L T P 

1 19148S31CP Probability and Statistics 3 1 0 4 

2 19153C32P Analog Integrated Circuits 3 1 0 4 

3 19153C33P Power Electronics 4 0 0 4 

4 19153C34P 
Measurements and 
Instrumentation 

4 0 0 4 

5 19153L35P Machines Lab 0 0 3 2 

Total No of Credits 18 

No Code  L T P C 

1 19148S11P 
Transforms and Partial 
Differential Equations 

3 1 0 4 

2 19153C12P Control System 
 

3 1 0 4 

3 19153C13P Circuit Analysis and Networks 3 1 0 4 

4 19153C14P Electronic circuits 3 0 0 3 

5 19153C15P Electrical Machines-I 4 0 0 4 

Total No of 

Credits 

19 
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SEMESTER IV 
 

S. 

No 

Subject 

Code 

 

Subject Name 
Periods Per Week  

C 
L T P 

1 19153C41P Protection and switchgear 4 0 0 4 

2 19153C42P 
High Voltage DC 
Transmission 

3 1 0 4 

3 19153C43P Solid State Drives 3 1 0 4 

4 19153E44_P Elective –I 4 0 0 4 

5 19153L45P 
Control System & 
Measurements Lab 

0 0 3 2 

Total No of Credits 18 

SEMESTER V 
 

S. 

No 
Subject Code Subject Name 

Periods Per Week 
C 

L T P 

1 19153C51P Power System Analysis 3 1 0 4 

2 19153C52P Power Quality 3 1 0 4 

3 19153C53P Special Electrical Machines 4 0 0 4 

4 19153E54_P Elective –II 4 0 0 4 

5 19153L55P 
Power Electronics and 

Drives Lab 
0 0 3 2 

Total No of Credits 18 

SEMESTER VI 
 

S. 

No 

Subject 

Code 

 

Subject Name 
Periods Per Week  

C 
L T P 

1 19153C61P 
Utilization of Electrical 
Energy 

3 1 0 4 

2 19153C62P Solid State Relays 4 0 0 4 

3 19153C63P 
Power System Operation 
and Control 

4 0 0 4 

4 19153E64_P Elective –III 4 0 0 4 

5 19153L65P Power Systems Lab 0 0 3 2 

Total No of Credits 18 
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SEMESTER VII 
 

S. 

No 

 

Subject Code 

 

Subject Name 
Periods Per Week  

C 
L T P 

1 19160S71P Total Quality Management 3 0 0 3 

2 19153C72P Electrical Machine Design 3 1 0 4 

3 19153C73P Power Plant Engineering 4 0 0 4 

4 19153E74_P Elective –IV 3 0 0 3 

5 19153P75P Project Work 0 0 12 6 

Total No of Credits 20 

 

LIST OF ELECTIVES 

ELECTIVE –I ( IV SEMESTER ) 
 

S. 

No 
Subject Code Subject Name 

Periods Per Week 
C 

L T P 

1 19153E44AP Field Theory 4 0 0 4 

2 19153E44BP 
Fuzzy Logic and its 

applications 
4 0 0 4 

3 19153E44CP 
Bio Medical 

Instrumentation 
4 0 0 4 

4 19153E44DP 
Modeling and Simulation 

of Solar Energy Systems 
4 0 0 4 

5 19153E44EP 
Non conventional energy 

system & Applications 
4 0 0 4 

ELECTIVE –II ( V SEMESTER ) 
 

S. 

No 

Subject 

Code 
Subject Name 

Periods Per Week 
C 

L T P 

1 19153E54AP 
Environmental Science and 
Engineering 

4 0 0 4 

2 19153E54BP Artificial Neural Networks 4 0 0 4 

3 19153E54CP 
Communication 
Engineering 

4 0 0 4 

4 19153E54DP Robotics 4 0 0 4 

5 19153E54EP 
LT & HT Distribution 
System 

4 0 0 4 
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ELECTIVE –III ( VI SEMESTER ) 
 

S. 

No 

Subject 

Code 
Subject Name 

Periods Per Week 
C 

L T P 

1 19153E64AP Principles of Management 4 0 0 4 

2 19153E64BP Professional Ethics 4 0 0 4 

3 19153E64CP 
Integrated opto-Electronic 
Devices 

4 0 0 4 

4 19153E64DP 
Computer Aided Design of 
Electrical Apparatus 

4 0 0 4 

5 19153E64EP 
Advanced DC-AC Power 
conversion 

4 0 0 4 

 

 

 
ELECTIVE –IV ( VII SEMESTER ) 

 
 

S. 

No 

Subject 

Code 
Subject Name 

Periods Per Week 
C 

L T P 

1 19153E74AP Power system transients 3 0 0 3 

2 19153E74BP 
EHV AC and DC 
Transmission systems 

3 0 0 3 

3 19153E74CP 
Fiber Optics and Laser 
Instruments 

3 0 0 3 

4 19153E74DP Advanced Control systems 3 0 0 3 

5 19153E74EP 
Switched Mode Power 
supplies 

3 0 0 3 
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19148S11P-TRANSFORMS AND PARTIAL DIFFERENTIAL 

EQUATIONS 
 

3 1 0 4 

(Common to all) SEMESTER-1 

 
UNIT I FOURIER SERIES 9 + 3hrs 

Periodic function-Graph of functions- Fourier series – Odd and even functions – Half range 

sine series – Half range cosine series – Complex form of Fourier Series – Parseval’s 

identity – Harmonic Analysis. 

UNIT II FOURIER TRANSFORM 9 + 3hrs 

Fourier integral theorem (without proof) – Sine and Cosine transforms – Properties 

(without Proof) – Transforms of simple functions – Convolution theorem – Parseval’s 

identity – Finite Fourier transform, Sine and Cosine transform. 

UNIT III Z -TRANSFORM AND DIFFERENCE EQUATIONS 9 + 3hrs 

Z-transform - Elementary properties (without proof) – Inverse Z – transform – Convolution 

theorem -Formation of difference equations – Solution of difference equations using Z – 

transform- Sampling of signals –an introduction. 

UNIT IV PARTIAL DIFFERENTIAL EQUATIONS 9 + 3hrs 

Formation of pde –solution of standard type first order equation- Lagrange’s linear equation 

– Linear partial differential equations of second order and higher order with Constant 

coefficients. 

UNIT V BOUNDARY VALUE PROBLEMS 9 + 3hrs 

Solutions of one dimensional wave equation – One dimensional heat equation – Steady 

state solution of two-dimensional heat equation (Insulated edges excluded) – Fourier 

series solutions in Cartesian coordinates. Total no of hrs: 60hrs 

 

COURSE OUTCOMES 

 

Appreciate the physical significance of Fourier series techniques in solving 

one and two dimensional heat flow problems and one dimensional wave 

equations. 

Understand the mathematical principles on transforms and partial differential 

equations would provide them the ability to formulate and solve some of the 

physical problems of engineering. 

Use the effective mathematical tools for the solutions of partial differential 

equations by using Z transform techniques for discrete time systems. 
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TEXT BOOKS 

1. Andrews, L.A., and Shivamoggi B.K., “Integral Transforms for Engineers and 
Applied 

Mathematicians”, Macmillen , New York ,1988. 

2. Grewal, B.S., “Higher Engineering Mathematics”, Thirty Sixth Edition, Khanna 

Publishers, 

Delhi, 2001. 

3. Kandasamy, P., Thilagavathy, K., and Gunavathy, K., “Engineering Mathematics 

Volume 

III”, S. Chand & Company ltd., New Delhi, 1996. 

 

 

 

 

REFERENCE BOOKS 

1. Narayanan, S., Manicavachagom Pillay, T.K. and Ramanaiah, G., “Advanced 

Mathematics for Engineering Students”, Volumes II and III, S. Viswanathan 

(Printers and Publishers) Pvt. Ltd. Chennai, 2002. 

2. Churchill, R.V. and Brown, J.W., “Fourier Series and Boundary Value Problems”, 

Fourth Edition, McGraw-Hill Book Co., Singapore, 1987. 

3. Advanced Modern Engineering mathematics – Glyn James 
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AIM 

19153C12P- CONTROL SYSTEM 3 1 0 4 
SEMESTER-1 

 

To provide sound knowledge in the basic concepts of linear control theory and design of 
control system. 

OBJECTIVES 
i. To understand the methods of representation of systems and getting their transfer 

function models. 

ii. To provide adequate knowledge in the time response of systems and steady state 

error analysis. 

iii. To give basic knowledge is obtaining the open loop and closed–loop frequency 

responses of systems. 

iv. To understand the concept of stability of control system and methods of stability 

analysis. 

v. To study the three ways of designing compensation for a control system. 

UNIT I: INTRODUCTION 12 
Open-loop and closed –loop systems, servomechanisms and regulator systems; Transfer 
function; Block diagram reduction, Signal flow graphs. 

UNIT II: MATHEMATICAL MODELS OF PHYSICAL SYSTEMS 12 
Mechanical systems - Translational and Rotational systems, Gear trains, Electrical 
systems, Thermal systems and Fluid systems. 

Components of feedback control systems - Potentiometers as error sensing devices, 

Synch, Servomotors, Stepper motors, Tachogenerators. 

UNIT III: STABILITY 12 
Concept of Stability, necessary and sufficient conditions of Stability, Closed-loop 
systems, merits and demerits, Routh-Hurwitz Criterion. 

Transient Response: Typical inputs, convolution integral, Time domain specifications, 

steady state errors. 

State equation – Solutions – Realization – Controllability – Observability – Stability 

Jury’s test. 

UNIT IV: FREQUENCY RESPONSE 12 
Definition, equivalence between transient response and frequency response, Bode plots. 
Nyquist Stability Criterion: Development of criterion, gain and phase margins, m- circles 
and Nichol’s chart. 

UNIT V: ROOT LOCUS METHOD 12 

Rules for sketching of root loci, Root contours. 

Synthesis: Lag and Lead networks, proportional, derivative and integral controllers. 

MUTLI INPUT MULTI OUTPUT (MIMO) SYSTEM: 
 

Models of MIMO system – Matrix representation – Transfer function representation – Poles 

and Zeros – Decoupling – Introduction to multivariable Nyquist plot and singular values 

analysis – Model predictive control. 

Total = 60 
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COURSE OUTCOMES 

At the end of the course, the student should have the : 

Ability to develop various representations of system based on the knowledge of 

Mathematics, Science and Engineering fundamentals. 

Ability to do time domain and frequency domain analysis of various models of 

linear system. 

Ability to interpret characteristics of the system to develop mathematical model. 

Ability to design appropriate compensator for the given specifications. 

Ability to come out with solution for complex control problem. 

Ability to understand use of PID controller in closed loop system. 

 
TEXT BOOK: 
1. I.J.Nagrath and M.Gopal, ‘Control System Engineering’, Wiley Eastern Ltd., Reprint 
1995. 

 

REFERENCES: 

1. M.Gopal, ‘Control System Principles and Design’, Tata McGraw Hill, 1998. 
2. Ogatta, ‘Modern Control Engineering’, Tata McGraw Hill 1997. 
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19153C13P- CIRCUIT ANALYSIS AND NETWORKS  
3 1 0 4 

 

AIM 
SEMESTER-1 

To know about basic analysis and synthesis techniques used in electronics and 

communications. 

 

OBJECTIVES 

 

• To study about various network theorems and the method of application to analyse a 

circuit. 

• To know the concept of transfer function of a network and the nature of response to 

external inputs. 

• To synthesize a network in different forms from the transfer function. 

• To know the concept and design of frequency selective filters. 

 

UNIT-I BASIC CIRCUIT CONCEPTS & SINUSOIDAL ANALYSIS (12hrs) 

Linear passive circuit elements, ideal sources (independent and dependent), V-I 

relationship of circuit elements –Ohm’s Law - Kirchoff’s Laws – analysis of series and 

parallel circuits – network reduction: voltage and current division, source transformation, 

star/delta transformation Concept of phasor and complex Impedance / Admittance – 

Analysis of simple series and parallel circuits – active power, reactive power, apparent 

power (volt -ampere), power factor– phasor diagram, impedance triangle and power 

triangle associated with these circuits – resonance in series and parallel circuits 

 

UNIT-II CIRCUIT ANALYSIS & NETWEORK THEOREMS (12hrs) 

Formation of matrix equations and analysis by using Mesh-current and Node-voltage 

methods. Superposition theorem – Thevenin’s theorem – Norton’s theorem - Maximum 

power transfer theorem - Reciprocity theorem – Compensation theorem – Substitution 

theorem - Millman’s theorem and Tillage’s theorem with applications. 

Coupled circuits: self inductance - mutual inductance – coefficient of coupling – dot 

convention – analysis of simple coupled circuits. Equivalent inductance of the series 

aiding and opposing, parallel aiding and opposing coupled circuits. 

UNIT-III THREE PHASE CIRCUIT AND TRANSIENT ANALYSIS (12hrs) 

Three-phase systems – phase sequence - Solution of three-phase balanced circuits 

(Star& Delta) – Solution of three-phase unbalanced circuits (Star & Delta) - Power 

measurement and two-wattmeter method. 

Forced and free response of RL, RC and RLC circuits with D.C. and sinusoidal 

excitations. 

UNIT-IV TWO PORT NETWORKS (12hrs) 

Characterization of two port networks in terms of Z, Y, H and T parameters – networks 

equivalents – relations between network parameters – Analysis of T, Ladder, Bridged–T 

and lattice networks – transfer function of terminated two port networks. 
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UNIT-V NETWORK TOPOLOGY, FILTERS & ATTENUATORS (12hrs) 

Network graphs, tree and cut – sets – tie set and cut – set schedules – primitive 

impedance and admittance matrices- Classification of Filters - filter networks - design of 

constant K, m–derived and composite filters. Analysis of T,, lattice, bridged-T, and L 

type attenuators. 

TOTAL 60 

COURSE OUTCOMES 

Ability to analyse electrical circuits 

Ability to apply circuit theorems 

Ability to analyse transients 

 

 

TEXT BOOKS: 
1. Basic Electrical and Electronics Engineering – Muthu subramaniyam 
2. Nageswara rao 

3. Umesh sinha 

4. Charavarthi 

1. Sudhakar. A., and Shyammohan, “Circuits and Networks Analysis and Synthesis” Tata 

McGraw Hill Publishing Co.Ltd. New Delhi, 1994. 

2. Roy Choudhury, “Networks and Systems”, New Age International Ltd. 
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AIM: 

19153C14P - ELECTRONIC CIRCUITS  
3 0 0 3 

SEMESTER-1 

 

To study the characteristics and applications of electronic devices. 

OBJECTIVES: 

To acquaint the students with construction, theory and characteristics of the 
following electronic devices: 

Bipolar transistor, Field Effect transistor, Multivibrators, Power control/regulator 
devices, Feedback amplifiers and oscillators 

UNIT I -RECTIFIER & POWER SUPPLY 12 
Half & Full wave rectifier – filters – shunt , inductor, LC section & Ripple factor, P 
calculation for C, L and LC filters – Voltage regulators – Zener –Series voltage regulator 

– SMPS. 

UNIT II- AMPLIFIERS 12 
Amplifiers – Frequency response of RC coupled - Frequency Response of Emitter 
follower, gain band width product – FET amplifier at low and high frequency cascaded 

amplifiers. 

UNIT III- FEEDBACK AMPLIFER & OSCILLATORS 12 
Four basic types of feedback – effect of feedback on amplifier performance – condition 
for oscillation – Barkhunsen criteria – LC oscillators – Hartley & Colpitts – RC 

oscillators – Wein bridge, RC phase shift crystal oscillator. 

UNIT IV- MULTIVIBRATORS 12 
Collector coupled & Emitter coupled Astable multivibrator – Monostable, Bistable 
multivibrator – triggering methods – Storage delay and calculation of switching time – 
Schmitt triggering circuits – Speed up capacitor in switching. 

UNIT V- POWER AMPLIFIER 12 
Classification – class A, B, C & AB – Class B push pull – Class B Complimentary – 
symmetry – Class S, Power sections classification – Efficiency – Distortion in amplifiers. 

L = 45 T = 15 P = 0 TOTAL =60 

COURSE OUTCOMES 

Upon Completion of the course, the students will be ability to: 

Explain the structure and working operation of basic electronic devices. 
Able to identify and differentiate both active and passive elements 

Analyze the characteristics of different electronic devices such as diodes and 
transistors 

Choose and adapt the required components to construct an amplifier circuit. 
Employ the acquired knowledge in design and analysis of oscillators 

 

REFERENCE BOOKS: 
1. David.A.Bell, “Solid State Pulse Circuits”, Prentice Hall of India, 4th Edition, 2001. 

2. Millman Taub.H, “Pulse Digital & Switching waveform”, Tata McGRaw Hill 

International 2001. 

3. Jacob Millman Cristas C.Halkias, “Integrated Electronics”, Tat Mc Graw Hill, Edition 

1991. 
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19153C15P- ELECTRICAL MACHINES – I 4 0 0 4 

AIM SEMESTER-1 

To expose the students to the concepts of electromechanical energy conversions in D.C. 
Machines and energy transfer in transformers and to analyze their performance. 

OBJECTIVES 

i. To introduce the concept of rotating machines and the principle of electromechanical 

energy conversion in single and multiple excited systems. 

ii. To understand the generation of D.C. voltages by using different type of generators 

and study their performance. 

iii. To study the working principles of D.C. motors and their load characteristics, starting 

and methods of speed control. 

iv. To familiarize with the constructional details of different type of transformers, 

working principle and their performance. 

v. To estimate the various losses taking place in D.C. machines and transformers and to 
study the different testing method to arrive at their performance. 

UNIT I: BASIC PRINCIPLES OF ROTATING MACHINES 12 

Electrical machine types – Magnetic circuits – Magnetically induced EMF and force – 

AC operation of magnetic circuits - core losses. Principles of Electromechanical energy 

conversion: Energy conversion process – Energy in magnetic system – Field energy and 

mechanical force – Multiply excited magnetic field systems 

UNIT II: GENERATORS 12 

Constructional details – emf equation – Methods of excitation – Self and separately 

excited generators – Characteristics of series, shunt and compound generators – Armature 

reaction and commutation – Parallel operation of DC shunt and compound generators. 

UNIT III: DC MOTORS 12 

Principle of operation – Back emf and torque equation – Characteristics of series, 

shunt and compound motors – Starting of DC motors – Types of starters – Speed control 

of DC series and shunt motors. 

UNIT IV: TRANSFORMERS 12 

Constructional details of core and shell type transformers – Types of windings – Principle 

of operation – emf equation – Transformation ratio - Equivalent circuit – Losses – 

Testing – Efficiency and Voltage regulation . 

Transformer on load– Parallel operation of single phase transformers – Auto transformer 

– Three phase transformers 

UNIT V: TESTING OF TRANSFORMERS AND DC MACHINES 12 

Losses and efficiency in DC machines and transformers – Condition for maximum 

efficiency – Testing of DC machines – Brake test, Swinburne’s test, Retardation test and 

Hopkinson’s test – Testing of transformers – Polarity test, load test, open circuit and short 

circuit tests – All day efficiency. 

TOTAL = 60 
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COURSE OUTCOMES 

 

Ability to analyze the magnetic-circuits. 

Ability to acquire the knowledge in constructional details of transformers. Ability 

to understand the concepts of electromechanical energy conversion. Ability to 

acquire the knowledge in working principles of DC Generator. 

Ability to acquire the knowledge in working principles of DC Motor 

Ability to acquire the knowledge in various losses taking place in D.C. Machines 

 
TEXT BOOKS 
1. D.P. Kothari and I.J. Nagrath, ‘Electric Machines’, Tata McGraw Hill Publishing 
Company Ltd, 2002. 

2. P.S. Bimbhra, ‘Electrical Machinery’, Khanna Publishers, 2003. 

REFERENCE BOOKS 

1. A.E. Fitzgerald, Charles Kingsley, Stephen.D.Umans, ‘Electric Machinery’, Tata 
McGraw Hill publishing Company Ltd, 2003. 

2. J .B.Gupta, ‘Theory and Performance of Electrical Machines’, S.K.Kataria and Sons, 

2002. 

3. K. Murugesh Kumar, ‘Electric Machines’, Vikas publishing house Pvt Ltd, 2002. 

4. V.K.Mehta and Rohit Mehta, ‘Principles of Power System’, S.Chand and Company 

Ltd, third edition, 2003. 
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19148S21P-NUMERICAL METHODS  
3 1 0 4 

Semester II 
 
 

UNIT I - SOLUTION OF EQUATIONS AND EIGENVALUE PROBLEMS 

9+3hrs 

Solution of equations–Newton Raphson’s method, Regula-falsi methods Solution of 

linear System of equations by Gaussian elimination and Gauss-Jordon methods- Iterative 

methods: Gauss Jacobi and Gauss-Seidel methods– Eigenvalue of a matrix by power 

method. 

UNIT II- INTERPOLATION 9+3hrs 

Newton’s forward and backward difference formulas – Central difference formula: 

Bessels and Stirling’s formula - Lagrangian Polynomials – Divided difference method. 

UNIT III- NUMERICAL DIFFERENTIATION AND INTEGRATION 

9+3hrs 

Derivatives from difference tables – Divided differences and finite differences – 

Numerical integration by trapezoidal and Simpson’s 1/3 and 3/8 rules – Romberg’s 

method – Double integrals using trapezoidal and Simpson’s rules. 

UNIT IV -  INITIAL VALUE PROBLEMS FOR ORDINARY DIFFERENTIAL 

EQUATIONS 9+3hrs 

Single step methods: Taylor series method – Euler and modified Euler methods – Fourth 
order Runge – Kutta method for solving first and second order equations – Multistep 
methods: Milne’s and Adam’s predictor and corrector methods. 

UNIT V - BOUNDARY VALUE PROBLEMS IN ORDINARY AND PARTIAL 

DIFFERENTIAL EQUATIONS 9+3hrs 

Finite difference solution of second order ordinary differential equation – Finite 

difference solution of one dimensional heat equation by explicit and implicit methods – 

One dimensional wave equation and two dimensional Laplace and Poisson equations. 

Total no of hrs: 60hrs 

COURSE OUTCOMES 

o Understand the basic concepts and techniques of solving algebraic equations. 

Appreciate the numerical techniques of interpolation and error approximations 

in various intervals in real life situations. 
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Apply the numerical techniques of differentiation and integration for 

engineering problems. 

Understand the knowledge of various techniques and methods for solving first 

and second order ordinary differential equations. 

 
TEXT BOOKS 

1. Gerald, C.F, and Wheatley, P.O, “Applied Numerical Analysis”, Sixth Edition, 

Pearson Education Asia, New Delhi, 2002. 

2. Kandasamy, P., Thilagavathy, K. and Gunavathy, K., “Numerical Methods”, 

S.Chand Co. Ltd., New Delhi, 2003. 

REFERENCES BOOKS 

1. Burden, R.L and Faires, T.D., “Numerical Analysis”, Seventh Edition, Thomson 

Asia Pvt. Ltd., Singapore, 2002. 

2. Balagurusamy, E., “Numerical Methods”, Tata McGraw-Hill Pub.Co.Ltd, New 

Delhi, 1999. 
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19153C22P - COMPUTER ARCHITECTURE  
3 0 0 3 

SEMESTER II 

 

AIM: 

To understand the architecture of different processor and its associative units 

OBJECTIVES: 
To provide a clear understanding of 

Computer arithmetic and logic unit design. 

Control Mechanism and CPU functioning. 

Pipeline architecture and vector processing. 
Input and output organizations and interfacing. 

Various memories and their organization.56 

UNIT I BASIC STRUCTURE OF COMPUTERS 9 

Functional units – Basic operational concepts – Bus structures – Performance and 

Metrics – Instruction and instruction sequencing – hardware – software interface – 

addressing modes – instruction set – RISC – CISC – ALU design – fixed point and 
floating point operation. 

UNIT II CONTROL AND CENTRAL PROCESSING UNIT 9 

Micro programmed control – Control memory, address sequencing, micro program 

example, and design of control unit. Central processing unit     – general register 

rganization, stack organization, instruction formats, addressing modes, data transfer and 

manipulation, program control, reduced instruction set computer. 

 

UNIT III COMPUTER ARITHMETIC, PIPELINE AND VECTOR PROCESSING 

9 

Computer arithmetic – addition and subtraction, multiplication algorithms, division 

algorithms, floating point arithmetic operations decimal arithmetic unit, decimal 

arithmetic operations. Pipeline and vector processing – Parallel processing, pipelining, 

arithmetic pipeline, instruction pipeline, vector processing array processors. 

 

UNIT IV INPUT OUTPUT ORGANIZATION 9 
Input output organization : peripheral devices, input output interface, asynchronous data 

transfer , modes of transfer, priority interrupt, direct memory access, input output 
interface, serial communication. 

 
UNIT V MEMORY ORGANIZATION 9 
Memory organization – memory hierarchy, main memory, auxiliary memory, associative 
memory, cache memory, virtual memory, memory management hardware. 

TOTAL: 45 PERIODS 

COURSE OUTCOMES 

Develop Java programs using OOP principles 

 

Develop Java programs with the concepts inheritance and interfaces 
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Build Java applications using exceptions and I/O streams 

Develop Java applications with threads and generics classes Develop 

interactive Java programs using swings 

 
 

TEXT BOOKS: 
1. Morris Mano, ‘Computer system architecture’, 3rd edition, Pearson education 2002 
2. Behrooz Parhami, ‘Computer Architecture’, Oxford University Press, 2005. 

 

REFERENCES: 

1. Vincent P. Heuring and Harry F. Jordan, ‘ Computer systems design and 
architecture’, Pearson Education Asia Publications, 2004. 

2. John P. Hayes , ‘ Computer Architecture and Organization’, Tata McGraw-Hill, 

1988. 

3. Andrew S Tannenbaum ‘ Structured Computer Organization ‘, 5th edition Pearson 

Education 2007. 

4. William Stallings ,’ Computer Organization and architecture’, 7th edition Pearson 

Education 2006. 
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AIM: 

 
19153C23P-ELECTRICAL MACHINES-II 

Semester II 

 

3 1 0 4 

To expose the students to the concepts of synchronous and asynchronous machines 
and 

analyze their performance. 

OBJECTIVES: 
To impart knowledge on 
i. Construction and performance of salient and non – salient type synchronous 

generators. 

ii. Principle of operation and performance of synchronous motor. 

iii. Construction, principle of operation and performance of induction machines. 

iv. Starting and speed control of three-phase induction motors. 
v. Construction, principle of operation and performance of single phase induction 

motors and special machines. 

UNIT I: SYNCHRONOUS GENERATOR 12 
Constructional details – Types of rotors – emf equation – Synchronous reactance – 

Armature reaction – Voltage regulation – e.m.f, m.m.f, z.p.f and A.S.A methods – 

Synchronizing and parallel operation – Synchronizing torque - Change of excitation and 

mechanical input – Two reaction theory – Determination of direct and quadrature axis 
synchronous reactance using slip test – Operating characteristics - Capability curves. 

UNIT II: SYNCHRONOUS MOTOR 12 
Principle of operation – Torque equation – Operation on infinite bus bars - V-curves – 

Power input and power developed equations – Starting methods – Current loci for 
constant power input, constant excitation and constant power developed. 

UNIT III: THREE PHASE INDUCTION MOTOR 12 
Constructional details – Types of rotors – Principle of operation – Slip – Equivalent 

circuit – Slip-torque characteristics - Condition for maximum torque – Losses and 

efficiency – Load test - No load and blocked rotor tests - Circle diagram – Separation of 

no load losses – Double cage rotors 

UNIT IV: STARTING AND SPEED CONTROL OF THREE PHASE INDUCTION 

MOTOR 12 
Need for starting – Types of starters – Stator resistance and reactance, rotor resistance, 

autotransformer and star-delta starters – Speed control – Change of voltage, torque, 
number of poles and slip – Cascaded connection – Slip power recovery scheme. 

UNIT V: SINGLE PHASE INDUCTION MOTORS AND SPECIAL 

MACHINE 12 

Constructional details of single phase induction motor – Double revolving field theory 

and operation – Equivalent circuit – No load and blocked rotor test –– Starting methods 

of single-phase induction motors - Special machines - Shaded pole induction motor, 
reluctance motor, repulsion motor, hysteresis motor, stepper motor and AC series motor 

Total = 60 
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COURSE OUTCOMES 

Ability to understand the construction and working principle of Synchronous 
Generator 

Ability to understand MMF curves and armature windings. 

Ability to acquire knowledge on Synchronous motor. 

Ability to understand the construction and working principle of Three phase 

Induction Motor 

Ability to understand the construction and working principle of Special Machines 

Ability to predetermine the performance characteristics of Synchronous Machines. 

 

 

TEXT BOOKS 

1. D.P. Kothari and I.J. Nagrath, ‘Electric Machines’, Tata McGraw Hill Publishing 

Company Ltd, 2002. 

2. P.S. Bhimbhra, ‘Electrical Machinery’, Khanna Publishers, 2003.REFERENCE 

BOOKS 

1. A.E. Fitzgerald, Charles Kingsley, Stephen.D.Umans, ‘Electric Machinery’, Tata 

McGraw Hill publishing Company Ltd, 2003. 

2. J.B. Gupta, ‘Theory and Performance of Electrical Machines’, S.K.Kataria and Sons, 

2002. 

3. K. Murugesh Kumar, ‘Electric Machines’, Vikas publishing house Pvt Ltd, 2002. 

4. Sheila.C.Haran, ‘Synchronous, Induction and Special Machines’, Scitech Publications, 

2001. 
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AIM: 

 
19153C24P-DIGITAL ELECTRONICS 

Semester II 

 
3 1 0 4 

 

To introduce the fundamentals of Digital Circuits, combinational and sequential circuit. 

 
OBJECTIVES: 

i. To study various number systems and to simplify the mathematical expressions using 

Boolean functions simple problems. 

ii. To study implementation of combinational circuits 

iii. To study the design of various synchronous and asynchronous circuits. 

iv. To expose the students to various memory devices. 

 

UNIT I NUMBER SYSTEMS 
12 

 

Review of Binary, Octal and Hexa-decimal number systems – Conversions, Binary 

Arithmetic magnitude form – 1’s, 2’s complement representation, Codes: -BCD, Excess – 

3, Graycode, ASCII codes, Error detecting codes ( Hamming code ) 

 

UNIT II BOOLEAN ALGEBRA 
12 

 

Boolean Algebra - De Morgan’s law – Simplifications of Boolean expression – sum of 

Products and product of sums – Karnaugh Map – Quince McClusky method of 

simplification ( Including Don’t care conditions) 
 

 

UNIT III Combinational Logic 
12 

Design of Logic gates- Design of adder, subtractor, comparators, code converters, 

encoders, decoders, multiplexers and demultiplexers. Function realization using gates & 

multiplexers. 

 

UNIT IV Sequential Logic Design 
12 

Building blocks of Sequential logic – RS, JK, Master – Slave, D and T flip- flop, 

Asynchronous and synchronous counters – Binary and BCD counters  – shift 
registers – Design and Implementation of Sequential synchronous circuits 
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UNIT V Logic Families 

12 

Memories: ROM, PROM, EPROM, PLA, PLD, FPGA, digital logic families: TTL, ECL, 

CMOS. 

TOTAL = 60Hrs 

COURSE OUTCOMES 

Ability to design combinational and sequential Circuits. 

Ability to simulate using software package. 

 

Ability to study various number systems and simplify the logical expressions 

using 

Boolean functions 

Ability to design various synchronous and asynchronous circuits. 

Ability to introduce asynchronous sequential circuits and PLDs 

Ability to introduce digital simulation for development of application oriented 

logic circuits. 

 
TEXT BOOK: 
1. Albert Paul, Malvino and Donald.P.Leach , “Digital Principles and Applications”, 

McGraw Hill Publications. 

2. Floyd, “Digital Fundamentals”, Universal Book Stall, New Delhi,1993. 

3. Moris Mano, “Digital Electronics and Design “, Prentice Hall of India, 2000. 

 

REFERENCE: 

1. “Digital Logic & Computer Design”, Prentice Hall of India, 2000. 
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19153C25P-TRANSMISSION AND DISTRIBUTION 4 0 0 4 
Semester II 

AIM 

To become familiar with the function of different components used in Transmission and 

Distribution levels of power systems and modeling of these components. 

OBJECTIVES 
i. To develop expression for computation of fundamental parameters of lines. 
ii. To categorize the lines into different classes and develop equivalent circuits for these 

classes. 

iii. To analyze the voltage distribution in insulator strings and cables and methods to 

improve the same. 

UNIT I: INTRODUCTION 12 

Structure of electric power system: Various levels such as generation, transmission and 
distribution; HVDC and EHV AC transmission: comparison of economics of 
transmission, technical performance and reliability. 

Radial and ring-main distributors; interconnections; AC distribution: AC distributor with 

concentrated load; three-phase, four-wire distribution system; sub-mains; stepped and 

tapered mains. 

UNITII:TRANSMISSION LINE PARAMETERS 12 
Resistance, Inductance and Capacitance of single and three phase transmission lines - 
Stranded and Bundled conductors -Symmetrical and unsymmetrical spacing - Transposition 

-Application of self and mutual GMD -Skin and Proximity effect - Inductive 
interference with neighboring circuits. 

UNIT III:  MODELLING AND PERFORMANCE OF TRANSMISSION LINES 

12 

Classification of lines: Short line, medium line and long line; equivalent circuits, 

attenuation constant, phase constant, surge impedance; transmission efficiency and 

voltage regulation; real and reactive power flow in lines: Power-angle diagram; surge- 
impedance loading, loadability limits based on thermal loading, angle and voltage 

stability considerations; shunt and series compensation; Ferranti effect and corona loss. 

UNIT IV: INSULATORS AND CABLES 12 
Insulators: Types, voltage distribution in insulator string and grading, improvement of 
string efficiency. Underground cables: Constructional features of LT and HT cables, 
capacitance, dielectric stress and grading, thermal characteristics. 

UNIT V: DESIGN OF TRANSMISSION LINES 12 
Introduction, calculation of sag and tension .Equivalent span length and sag, Effect of ice 

and wind loading ,Stringing chart, sag template, conductor vibrations and vibrations 
dampers 

TOTAL =60 
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COURSE OUTCOMES 

To understand the importance and the functioning of transmission line parameters. 

To understand the concepts of Lines and Insulators. 

To acquire knowledge on the performance of Transmission lines. 

To acquire knowledge on Underground Cabilitys 

 
TEXT BOOKS 
1. B.R.Gupta, ‘Power System Analysis and Design’, S.Chand, New Delhi, 2003. 

2. S.N. Singh, ‘Electric Power Generation, Transmission and Distribution’, Prentice 

Hall of India Pvt. Ltd, New Delhi, 2002. 

 

REFERENCE BOOKS 
1. Luces M.Fualkenberry   ,Walter Coffer, ‘Electrical Power   Distribution and 
Transmission’, Pearson Education, 1996. 

2. Hadi Saadat, ‘Power System Analysis,’ Tata McGraw Hill Publishing Company’, 

2003. 

3.Central Electricity Authority (CEA), ‘Guidelines for Transmission System Planning’, 

New Delhi. 

4.‘Tamil Nadu Electricity Board Handbook’, 2003. 

 

‡†‡‡†‡‡†‡ 
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19148S31CP -PROBABILITY AND STATISTICS 3 1 0 4 
(Common to Mech, Civil, EEE) 

SEMESTER-III 

UNIT I PROBABILITY AND RANDOM VARIABLE 9+3hrs 

Axioms of probability - Conditional probability - Total probability - Bayes theorem - 

Random variable - Probability mass function - Probability density functions -Properties- 

Moments - Moment generating functions and their properties. 

 

UNIT II TWO DIMENSIONAL RANDOM VARIABLES 9+3hrs 

Joint distributions - Marginal and conditional distributions – Covariance - Correlation 

and Regression - Transformation of random variables - Central limit theorem. 

 
UNIT III STANDARD DISTRIBUTIONS 9+3hrs 

Binomial, Poisson, Geometric, Negative Binomial, Uniform, Exponential, Gamma, 

Weibull and Normal distributions and their properties - Functions of a random variable. 

 
UNIT IV TESTING OF HYPOTHESIS 9+3hrs 

Sampling distributions – Testing of hypothesis for mean, variance, proportions and 

differences using Normal, t, Chi-square and F distributions - Tests for independence of 

attributes and Goodness of fit. 

 
UNIT V DESIGN OF EXPERIMENTS 9+3hrs 

Analysis of variance – One way classification – Complete randomized design - Two – 

way classification –Randomized block design - Latin square. 

Note : Use of approved statistical table permitted in Total no of hrs: 60hrs 

 
 

COURSE OUTCOMES 

Eigenvalues and eigenvectors, diagonalization of a matrix, Symmetric 

matrices, Positive definite matrices and similar matrices. 

Gradient, divergence and curl of a vector point function and related identities. 

Evaluation of line, surface and volume integrals using Gauss, Stokes and 

Green’s theorems and their verification. 

Analytic functions, conformal mapping and complex integration. 

Laplace transform and inverse transform of simple functions, properties, 

various related theorems and application to differential equations with constant 

coefficients 
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TEXT BOOKS 

1. Ross. S., “A first Course in Probability”, Fifth Edition, Pearson Education, Delhi 

2002. (Chapters 2 to 8) 

2.  Johnson. R. A., “Miller & Freund’s Probability and Statistics for Engineers”, Sixth 

Edition, Pearson Education, Delhi, 2000. (Chapters 7, 8, 9, 12) 

REFERENCES BOOKS 

1) Walpole, R. E., Myers, R. H. Myers R. S. L. and Ye. K, “Probability and Statistics for 

Engineers and Scientists”, Seventh Edition, Pearsons Education, Delhi, 2002. 

2) Lipschutz. S and Schiller. J, “Schaum’s outlines - Introduction to Probability and 

Statistics”, McGraw-Hill, New Delhi, 1998. 

3) Gupta, S.C, and Kapur, J.N., “Fundamentals of Mathematical Statistics”, Sultan 

Chand, Ninth Edition , New Delhi ,1996. 
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Semester III 

 

19153C32P- ANALOG INTEGRATED CIRCUITS 3 1 0 4 

AIM 

To introduce the concepts for realizing functional building blocks in ICs, fabrications & 

application of Ics. 

 

OBJECTIVES 
i. To study the IC fabrication procedure. 

ii. To study characteristics; realize circuits; design for signal analysis using Op-amp 

Ics. 

iii. To study the applications of Op-amp. 

iv. To study internal functional blocks and the applications of special Ics like Timers, 

PLL circuits, regulator Circuits, ADCs. 

UNIT I: IC FABRICATION 9 

IC classification, fundamental of monolithic IC technology, epitaxial growth, masking 

and etching, diffusion of impurities. Realization of monolithic Ics and packaging. 

UNIT II: CHARACTERISTICS OF OPAMP 9 

Ideal OP-AMP characteristics, DC characteristics, AC characteristics, offset voltage and 

current: voltage series feedback and shunt feedback amplifiers, differential amplifier; 

frequency response of OP-AMP; Basic applications of op-amp – summer and subtractor – 

Multiplier and divider- differentiator and integrator. 

UNIT III: APPLICATIONS OF OPAMP 9 

Instrumentation amplifier, V/I & I/V converters, comparators, multivibrators, waveform 
generators, Precision rectifier, clippers, clampers, peak detector, S/H circuit, D/A converter 

(R-2R ladder and weighted resistor types), A/D converter – Dual slope, successive 

approximation and flash types. 

UNIT IV: ACTIVE FILTERS AND SPECIAL ICs 9 

RC Active filters : low pass – high pass – band pass – band reject – switched capacitor 

filter – 555 Timer circuit – Functional block, characteristics & applications; 566-voltage 
controlled oscillator circuit; 565-phase lock loop circuit functioning and applications, 

Analog multiplier Ics. 

UNIT V: APPLICATION ICs 9 

IC voltage regulators – LM317, 723 regulators, switching regulator, MA 7840, LM 380 

power amplifier, ICL 8038 function generator IC, isolation amplifiers, opto coupler, opto 

electronic Ics. TOTAL = 45 

COURSE OUTCOMES 

o Ability to acquire knowledge in IC fabrication procedure 

Ability to analyze the characteristics of Op-Amp 

To understand the importance of Signal analysis using Op-amp based circuits. 
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Functional blocks and the applications of special  ICs like Timers, PLL 

circuits, regulator Circuits. 

To understand and acquire knowledge on the Applications of Op-amp 

Ability to understand and analyse, linear integrated circuits their Fabrication 

and Application. 

 

 

TEXT BOOKS 

1. Ramakant A.Gayakward, ‘Op-amps and Linear Integrated Circuits’, IV edition, 

Pearson Education, 2003 / PHI. 

2. D.Roy Choudhary, Sheil B.Jani, ‘Linear Integrated Circuits’, II edition, New Age, 

2003. 
 

REFERENCE BOOKS 

1. Jacob Millman, Christos C.Halkias, ‘Integrated Electronics - Analog and Digital 

circuits system’, Tata McGraw Hill, 2003. 

2. Robert F.Coughlin, Fredrick F.Driscoll, ‘Op-amp and Linear ICs’, Pearson Education, 
4th edition, 2002 / PHI. 

3. David A.Bell, ‘Op-amp & Linear ICs’, Prentice Hall of India, 2nd edition, 1997. 
‡†‡‡†‡‡†‡ 
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SEMESTER-III 

 
19153C33P - POWER ELECTRONICS 4 0 0 4 

 

AIM: 
To understand the various applications of electronic devices for conversion, control and 
conditioning of the electrical power. 

 

OBJECTIVES: 
To get an overview of different types of power semiconductor devices and their 

switching characteristics. 

To understand the operation, characteristics and performance parameters of 

controlled rectifiers 

To study the operation, switching techniques and basics topologies of DC-DC 

switching regulators. 

To learn the different modulation techniques of pulse width modulated inverters and 

to understand harmonic reduction methods. 

To study the operation of AC voltage controller and Matrix converters. 

UNIT I- POWER SEMI-CONDUCTOR DEVICES : 12 

Overview of switching devices – Driver and snubber circuit of SCR TRIAC, GTO, 
IGBT, 

MOSFET – Computer simulation of PE circuits. 

UNIT II-PHASE CONTROLLED CONVERTERS 

12 
2 pulse / 3 pulse and 6 pulse converters – Effect of source inductance – performance 

parameters – Reactive power control of converters – Dual converters. 

UNIT III -DC TO DC CONVERTERS 12 
Stepdown and stepup chopper – Forced commutation techniques – Time ratio control 

and current limit control – Switching mode regulators Buck, Boost, Buck-Boost – 

concept of resonant switching. 

UNIT IV- INVERTERS 12 

Single phase and three phase [120& 180mode] inverters  – PWM techniques  – 

Sinusoidal PWM, Modified sinusoidal PWM and multiple PWM – Voltage and harmonic 

control – Series resonant inverter – current source inverter. 

UNIT V- AC TO AC CONVERTERS 

12 
Single phase AC voltage controllers – Multistage sequence control – single phase and 

three phase cycloconverters – power factor control – Matrix converters. 

L: 45 T: 15 TOTAL: 60 PERIODS 

COURSE OUTCOMES 

Ability to analyse AC-AC and DC-DC and DC-AC converters. 
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Ability to choose the converters for real time applications. 

 

 
TEXT BOOKS: 
1. Rashid M.H., "Power Electronics Circuits, Devices and Applications", Prentice Hall 
India, 3rd Edition, New Delhi, 2004. 
2. Ned Mohan, T.M.Undeland, W.P.Robbins, "Power Electronics: Converters, 
applications and design", John wiley and Sons, 3rd Edition, 2006. 

 

REFERENCES: 

1. Cyril.W.Lander, "Power Electronics", McGraw Hill International, Third Edition, 1993. 

2. P.S.Bimbra "Power Electronics", Khanna Publishers, third Edition 2003. 

3. Philip T.Krein, "Elements of Power Electronics" Oxford University Press, 2004 

Edition. 
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AIM 

19153C34P-MEASUREMENTS AND INSTRUMENTATION 

 

Semester III 

 
4 0 0 4 

To provide adequate knowledge in electrical instruments and measurements techniques. 
 

OBJECTIVES 

To make the student have a clear knowledge of the basic laws governing the operation of 

the instruments, relevant circuits and their working. 

i. Introduction to general instrument system, error, calibration etc. 

ii. Emphasis is laid on analog and digital techniques used to measure voltage, current, 

energy and power etc. 
iii. To have an adequate knowledge of comparison methods of measurement. 
iv. Elaborate discussion about storage & display devices. 
v. Exposure to various transducers and data acquisition system. 

UNIT I: INTRODUCTION 10 
Functional elements of an Instrument -Static and Dynamic characteristics -Errors in 
measurement -Statistical evaluation of measurement data -Standard and Calibration. 

UNIT II: ELECTRICAL AND ELECTRONICS INSTRUMENTS 12 
Construction and principle of operation of moving coil, moving Iron, Principle and types 

analog and digital ammeters and voltmeters -Single and three phase Wattmeter and 

Energy meter - magnetic measurements - -Instruments for measurement of frequency and 

phase. 

UNIT III: SIGNAL CONDITIONING CIRCUITS 12 
Bridge circuits – Differential and Instrumentation amplifiers -Filter circuits - V/f and f/V 
converters – P/I and I/P converters – S/H Circuit, A/D and D/A converters -Multiplexing 
and De-multiplexing -Data acquisition systems –Grounding techniques. 

UNIT IV: STORAGE AND DISPLAY DEVICES 12 
Magnetic disc and Tape Recorders -Digital plotters and printers -CRT displays -Digital 
CRO – LED, LCD and Dot matrix displays. 

UNIT V: TRANSDUCERS 14 

Classification of Transducers -Selection of Transducers –Resistive, Capacitive and 
Inductive Transducers -Piezo electric Transducers -Transducers for measurement of 

displacement, temperature, level, flows, pressure, velocity, acceleration, torque, speed, 

viscosity and moisture. 

Total = 60 

COURSE OUTCOMES 

To acquire knowledge on Basic functional elements of instrumentation 

 

To understand the concepts of Fundamentals of electrical and electronic 

instruments 
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Ability to compare between various measurement techniques 

To acquire knowledge on Various storage and display devices 

To understand the concepts Various transducers and the data acquisition systems 

Ability to model and analyze electrical and electronic Instruments and understand 

the operational features of display Devices and Data Acquisition System. 

 
TEXT BOOKS 
1. E.O. Doebelin, ‘Measurement Systems – Application and Design’, Tata McGraw Hill 

publishing company, 2003. 

2. A.K. Sawhney, ‘A Course in Electrical & Electronic Measurements & 

Instrumentation’, Dhanpat Rai and Co, 2004. 
 

REFERENCE BOOKS 

1. A.J. Bouwens, ‘Digital Instrumentation’, Tata McGraw Hill, 1997. 
2. D.V.S. Moorthy, ‘Transducers and Instrumentation’, Prentice Hall of India Pvt Ltd, 

2003. 

3. H.S. Kalsi, ‘Electronic Instrumentation’, Tata McGraw Hill, 1995. 
4. Martin Reissland, ‘Electrical Measurements’, New Age International (P) Ltd., Delhi, 2001. 

5. J. B. Gupta, ‘A Course in Electronic and Electrical Measurements’, S. K. Kataria & Sons, 

Delhi, 2003. 

‡†‡‡†‡‡†‡ 
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 19153L35P- MACHINES LAB 0 0 3 2 
 

Semester III 

 
LIST OF EXPERIMENTS 

 

1. Load test on DC Shunt & DC Series motor 
 

2. O.C.C & Load characteristics of DC Shunt generator  

3. Speed control of DC shunt motor (Armature, Field control)  

4. Load test on single phase transformer  

5. O.C & S.C Test on a single phase transformer  

6. Regulation of an alternator by EMF & MMF methods.  

7. V curves and inverted V curves of synchronous Motor  

8. Load test on three phase squirrel cage Induction motor  

9. Speed control of three phase slip ring Induction Motor  

10. Load test on single phase Induction Motor.  

11. Study of DC & AC Starters  

  TOTAL: 45 
 

 

 

COURSE OUTCOMES 

At the end of the course, the student should have the : 

Ability to understand and analyze EMF and MMF methods 

Ability to analyze the characteristics of V and Inverted V curves 

Ability to understand the importance of Synchronous machines 

Ability to understand the importance of Induction Machines 

Ability to acquire knowledge on separation of losses 
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SEMESTER-IV 
 

 

 

 
AIM 

19153C41P- PROTECTION AND SWITCHGEAR  

4 0 0 4 

 

To expose the students to the various faults in power system and learn the various 

methods of protection scheme. 

To understand the current interruption in Power System and study the various 

switchgears. 

OBJECTIVES 

i. Discussion on various earthling practices usage of symmetrical components to 

estimate fault current and fault MVA. 

ii. Study of Relays & Study of protection scheme, solid state relays. 

iii. To understand instrument transformer and accuracy. 

iv. To understand the method of circuit breaking various arc theories Arcing phenomena 

– capacitive and inductive breaking. 

v. Types of circuit breakers. 

UNIT I: INTRODUCTION 12 
Principles and need for protective schemes – nature and causes of faults – types of faults 
– fault current calculation using symmetrical components – Power system earthing - 

Zones of protection and essential qualities of protection – Protection scheme. 

UNIT II: OPERATING PRINCIPLES AND RELAY CONSTRUCTIONS 12 

Need for protection – essential qualities of protective relays – Electromagnetic relays, 

Induction relays – Over current relays - Directional, Distance, Differential and negative 

sequence relays. Static relays 

UNIT III: APPARATUS PROTECTION 12 
Apparatus protection transformer, generator, motor, protection of bus bars, transmission 
lines – CTs and PTs and their applications in protection schemes. 

UNIT IV: THEORY OF CIRCUIT INTERRUPTION 12 

Physics of arc phenomena and arc interruption. Restricting voltage & Recovery voltage, 

rate of rise of recovery voltage, resistance switching, current chopping, and interruption 

of capacitive current – DC circuit breaking. 

UNIT V: CIRCUIT BREAKERS 12 

Types of Circuit Breakers – Air blast, Air break, oil SF6 and Vacuum circuit breakers – 
comparative merits of different circuit breakers – Testing of circuit breakers 
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COURSE OUTCOMES 

o Ability to understand and analyze Electromagnetic and Static Relays. 

o Ability to suggest suitability circuit breaker. 

o Ability to find the causes of abnormal operating conditions of the apparatus and 

system. 

o Ability to analyze the characteristics and functions of relays and 

protection schemes. Ability to study about the apparatus 

protection, static and numerical relays. 

o Ability to acquire knowledge on functioning of circuit breaker. 

 

TEXT BOOKS 

1. B. Ravindranath, and N. Chander, ‘Power System Protection & Switchgear’, Wiley 

Eastern Ltd., 1977. 

REFERENCE BOOKS 

1. Sunil S. Rao, ‘Switchgear and Protection’, Khanna publishers, New Delhi, 1986 . 

2. C.L. Wadhwa, ‘Electrical Power Systems’, Newage International (P) Ltd., 2000. 

3. M.L. Soni, P.V. Gupta, V.S. Bhatnagar, A. Chakrabarti, ‘A Text Book on Power 

System Engineering’, Dhanpat Rai & Co., 1998. 
4. Badri Ram, Vishwakarma, ‘Power System Protection and Switchgear’, Tata McGraw 

hill, 2001. 

5.  Y.G. Paithankar and S.R. Bhide, ‘Fundamentals of Power System Protection’, 

Prentice Hall of India Pvt. Ltd., New Delhi – 110001, 2003. 

‡†‡‡†‡‡†‡ 
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AIM: 

19153C42P -HIGH VOLTAGE DC TRANSMISSION 
3 1 0 4 

Semester IV 

To learn the HVDC modelling and control strategy. 
 
 

OBJECTIVES: 
To study the performance of converters and modeling of DC line with controllers. 
To study about converter harmonics and its mitigation using active and passive 

filters. 

UNIT I- DC POWER TRANSMISSION TECHNOLOGY 9 

Introduction-comparison of AC and DC transmission application of DC transmission – 

Description of DC transmission system planning for HVDC transmission-modern trends 

In DC transmission. 

UNIT II- ANALYSIS OF HVDC CONVERTERS 9 
Pulse number, choice of converter configuration-simplified analysis of Graetz circuit 

converter bridge characteristics – characteristics of a twelve pulse converter-detailed 

analysis of converters. 

UNIT III- CONVERTER AND HVDC SYSTEM CONTROL 9 

General principles of DC link control-converter control characteristics-system control 

Hierarchy-firing angle control-current and extinction angle control-starting and stopping 

of DC link-power control-higher level controllers-telecommunication requirements. 

UNIT IV -HARMONICS AND FILTERS 9 

Introduction-generation of harmonics-design of AC filters-DC filters-carrier frequency 

and RI noise. 

UNIT V -SIMULATION OF HVDC SYSTEMS 9 

Introduction-system simulation: Philosophy and tools-HVDC system simulation- 

modeling of HVDC systems for digital dynamic simulation. 

TOTAL: 45 PERIODS 

 

COURSE OUTCOMES 

Ability to understand Generation and measurement of high voltage. 

Ability to understand High voltage testing. 

Ability to understand various types of over 

voltages in power system. Ability to measure 

over voltages. 

Ability to test power apparatus and insulation coordination 
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TEXT BOOKS: 

1. Padiyar, K.R., HVDC power transmission system, Wiley Eastern Limited, New 

Delhi 1990.First edition. 

2. P.Kundur, ‘Power System Stability and Control’, Tata McGraw Hill Publishing 

Company Ltd., USA, 1994. 

3. Arrillaga, J., High Voltage direct current transmission, Peter Pregrinus, London, 

1983. 

REFERENCES: 

1. Edward Wilson Kimbark, Direct Current Transmission, Vol. I, Wiley interscience, 
New York, London, Sydney, 1971. 

2. Rakosh Das Begamudre, Extra high voltage AC transmission engineering New 
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19153C43P- SOLID STATE DRIVES  

 
3 1 0 4 

Semester IV 
 

 

AIM 
To study and understand the operation of electric drives controlled from a power 
electronic converter and to introduce the design concepts of controllers. 

OBJECTIVES 
i. To understand the stable steady-state operation and transient dynamics of a motor- 

load system. 

ii. To study and analyze the operation of the converter / chopper fed dc drive and to 

solve simple problems. 
iii. To study and understand the operation of both classical and modern induction motor 

drives. 
iv. To understand the differences between synchronous motor drive and induction motor 

drive and to learn the basics of permanent magnet synchronous motor drives. 
v. To analyze and design the current and speed controllers for a closed loop solid-state 

d.c motor drive. 

UNIT I DRIVE CHARACTERISTICS 
9 

Equations governing motor load dynamics - Equilibrium operating point and its steady 

state stability - Mathematical condition for steady state stability and problems - Multi 

quadrant dynamics in the speed torque plane - Basics of regenerative braking - Typical load 

torque characteristics - Acceleration, deceleration, starting and stopping. 

 

UNIT II DC MOTOR DRIVE 
9 

Steady state analysis of the single and three phase fully controlled converter fed 

separately excited D.C motor drive: Continuous and discontinuous conduction mode - 

Chopper fed D.C drive: Time ratio control and current limit control - Operation of four 

quadrant chopper. 

UNIT III STATOR CONTROLLED INDUCTION MOTOR DRIVES 
9 

Variable terminal voltage control – Variable frequency control – V/f control - AC voltage 

controllers – Four-quadrant control and closed loop operation - Frequency controlled 
drives- VSI and CSI fed drives – closed loop control. 

UNIT IV ROTOR CONTROLLED INDUCTION MOTOR DRIVES 
9 

Rotor resistance control – slip power recovery schemes - sub synchronous and super 
synchronous operations – closed loop control – Braking in induction motors. 
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UNIT V-   SYNCHRONOUS MOTOR DRIVES 9 

Wound field cylindrical rotor motor – operation from constant voltage and frequency source 

– operation from current source – operation from constant frequency – Brushless excitation 

– Permanent magnet synchronous motor. 

Self-controlled Synchronous motor drives – Brushless dc and ac motor drives – CSI with 

load commutation – Cycloconverter with load commutation. 

TOTAL = 45 

COURSE OUTCOMES 

Ability to understand and suggest a converter for solid state drive. 

Ability to select suitability drive for the given application. 

 

Ability to study about the steady state operation and transient dynamics of 

a motor load system. Ability to analyze the operation of the 

converter/chopper fed dc drive. 

Ability to analyze the operation and performance of AC motor drives. 

Ability to analyze and design the current and speed controllers for a closed loop 

solid 

 
TEXT BOOKS 

1. R. Krishnan, ‘Electric Motor & Drives: Modelling, Analysis and Control’, Prentice 

Hall of India, 2001. 

2. Bimal K. Bose. ‘Modern Power Electronics and AC Drives’, Pearson Education, 

2002. 

REFERENCE BOOKS 

1. G.K. Dubey, ‘Power Semi-conductor Controlled Drives’, Prentice Hall of India, 1989. 

2. Vedam Subrahmanyam, “Electric drives concepts and applications”, TMH Pub. 

Co.Ltd., 

1994. 
3. Murphy, J.M.D and Turnbull.F.G. , “Thyristor control of AC Motors”, Pergamon 

Press, 1988. 

4. Sen. P.C., “Thyristor D.C. Drives”, John Wiley and Sons, 1981. 
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19153L45P - CONTROL SYSTEM & MEASUREMENTS LAB 

0 0 3 2 

 

Semester IV 
 

AIM 

 
To provide a platform for understanding the basic concepts of linear control theory and 

its application to practical systems and To train the students in the measurement of 

displacement, resistance, inductance, torque and angle etc., and to give exposure to AC, 

DC bridges and transient measurement. 

 

 
LIST OF EXPERIMENTS 

 

1. Determination of transfer function parameters of a DC servo motor & AC servo 

motor. 

2. Analog simulation of type-0 and type-1 system, closed loop control system. 

3. Digital simulation of linear systems & non-linear systems. 

4. Design of P, PI and PID controllers, 

5. Design of compensators. 

6. Stability analysis of linear systems 

7. Conduct test to find unknown inductance & capacitance  using Maxwell’s & 

Schering’s bridges 

8. Conduct test to find unknown Resistance using Wheat Stone & Kelvin’s bridges. 

9. Instrumentation amplifiers, 

10. Conduct test to convert A/D signal using successive approximation type. 

11. a) Conduct test to convert D/A signal using binary weighted resistor method. 

b) Conduct test to convert D/A signal using R-2R Ladder method. 

12. Calibration of single-phase energy meter & current transformer. 

P = 45 Total = 45 

COURSE OUTCOMES 

 

Ability to understand control theory and apply them to electrical 

engineering problems. Ability to analyze the various types of converters. 

Ability to design compensators 

Ability to study the simulation packages. 
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19153C51P-POWER SYSTEM ANALYSIS 
3 1 0 4 

Semester V 

 

AIM 
To become familiar with different aspects of modeling of components and system and 
different methods of analysis of power system planning and operation. 

 
OBJECTIVES 

i. To model steady-state operation of large-scale power systems and to solve the power 

flow problems using efficient numerical methods suitable for computer simulation. 

ii. To model and analyse power systems under abnormal (fault) conditions. 

iii. To model and analyse the dynamics of power system for small-signal and large 
signal disturbances and o design the systems for enhancing stability. 

UNIT I- THE POWER SYSTEM AN OVER VIEW AND MODELLING 12 

 

Moder n Power System - Basic Components of a power system - Per Phase Analysis 

Generator model - Transformer model - line model. The per unit system -Change of base. 

UNIT II- POWER FLOW ANALYSIS 12 

Introduction - Bus Classification - Bus admittance matrix - Solution of non-linear 
Algebraic equations - Gauss seidal method - Newton raphson method - Fast decoupled 
method - Flow charts and comparison of the three methods. 

UNIT III-FAULT ANALYSIS-BALANCED FAULT 12 
Introduction – Balanced three phase fault – short circuit capacity – systematic fault 
analysis using bus impedance matrix – algorithm for formation of he bus impedance 

matrix. 

Introduction – Fundamentals of symmetrical components – sequence impedances – 
sequence networks – single line to ground fault – line fault - Double line to ground fault – 
Unbalanced fault analysis using bus impedance matrix. 

UNIT V-POWER SYSTEM STABILITY 12 
Dynamics of a Synchronous machine – Swing equation and Power angle equation – 
Steady state Stability and Transient state Stability - Equal area criterion – Cearing angle 
and time- Numerical solution of Swing equation for single machine 

 

Total = 60 Hrs 

COURSE OUTCOMES 

Ability to model the power system under steady state operating condition 

Ability to understand and apply iterative techniques for power flow analysis 

Ability to model and carry out short circuit studies on power system 

Ability to model and analyze stability problems in power system 

UNIT IV-FAULT ANALYSIS – SYMMETRICAL COMPONENTS AND 

UNBALANCED FAULT   12 
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Ability to acquire knowledge on Fault analysis. 

Ability to model and understand various power system components and carry out 

power flow, short circuit and stability studies 

 

TEXT BOOKS: 

1. Hadi Saadat “Power system analysis”, Tata McGraw Hill Publishing Company, New 
Delhi, 2002 (Unit I, II, III, IV) 

2. P.Kundur, “Power System Stability and Control”, Tata McGraw Hill Publishing 

Company, New Delhi, 1994 (Unit V) 

REFERENCE BOOKS: 
1. I.J.Nagrath and D.P.Kothari, ‘Modern Power System Analysis’, Tata McGraw-Hill 
publishing company, New Delhi, 1990. 

2. M.A. Pai, ‘Computer Techniques in power system Analysis’, Tata McGraw – Hill 

publishing company, New Delhi, 2003. 

3. John J. Grainger and Stevenson Jr. W.D., ‘Power System Analysis’, McGraw Hill 

International Edition, 1994 

 
 

‡†‡‡†‡‡†‡ 
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19153C52P - POWER QUALITY 3 1 0 4 

Semester V 

UNIT I INTRODUCTION TO POWER QUALITY 3 
Terms and definitions: Overloading, under voltage, sustained interruption; sags and 

swells; waveform distortion, Total Harmonic Distortion (THD), Computer Business 
Equipment Manufacturers Associations (CBEMA) curve. 

UNIT II VOLTAGE SAGS AND INTERRUPTIONS 7 

Sources of sags and interruptions, estimating voltage sag performance, motor starting 

sags, estimating the sag severity, mitigation of voltage sags, active series compensators, 

static transfer switches and fast transfer switches. 

UNIT III OVER VOLTAGES 10 
Sources of over voltages: Capacitor switching, lightning, ferro resonance; mitigation of 
voltage swells: Surge arresters, low pass filters, power conditioners – Lightning 

protection, shielding, line arresters, protection of transformers and cables. 

UNIT IV HARMONICS 12 

Harmonic distortion: Voltage and current distortion, harmonic indices, harmonic sources 
from commercial and industrial loads, locating harmonic sources; power system response 

characteristics, resonance, harmonic distortion evaluation, devices for controlling harmonic 

distortion, passive filters, active filters, IEEE and IEC standards. 

UNIT V POWER QUALITY MONITORING 17 
Monitoring considerations: Power line disturbance analyzer, per quality measurement 
equipment, harmonic/spectrum analyzer, flicker meters, disturbance analyzer, 
applications of expert system for power quality monitoring. 

L=45 Total=45 

COURSE OUTCOMES 

 
o Ability to understand and analyze power system operation, stability, control and 

protection. 

 
o The students able to understand the over voltage protection & analysis tools used 

for analyzing the transients. 
 

o They are fully trained in designing and evaluating the devices of harmonic 

distortion. 

 
 

REFERENCE BOOKS 

1. Roger.C.Dugan, Mark.F.McGranagham, Surya Santoso, H.Wayne Beaty, ‘Electrical 

Power Systems Quality’ McGraw Hill, 2003. 

2. PSCAD User Manual. 

 
‡†‡‡†‡‡†‡ 
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19153C53P- SPECIAL ELECTRICAL MACHINES 4 0 0 4 

Semester V 

 

AIM 

To expose the students to the construction, principle of operation and performance of 
special electrical machines as an extension to the study of basic electrical machines. 

 
OBJECTIVES 

To impart knowledge on 

i. Construction, principle of operation and performance of synchronous reluctance 

motors. 

ii. Construction, principle of operation and performance of stepping motors. 

iii. Construction, principle of operation and performance of switched reluctance motors. 

iv. Construction, principle of operation and performance of permanent magnet brushless 

D.C. motors. 

v. Construction, principle of operation and performance of permanent magnet 

synchronous motors. 

UNIT I-SYNCHRONOUS RELUCTANCE MOTORS 9 
Constructional features – types – axial and radial air gap motors – operating principle – 
reluctance – phasor diagram - characteristics – Vernier motor. 

UNIT II -STEPPING MOTORS 9 
Constructional features – principle of operation – variable reluctance motor – Hybrid 

motor – single and Multi stack configurations – theory of torque predictions – linear and 
non-linear analysis – characteristics – drive circuits. 

UNIT III-SWITCHED RELUCTANCE MOTORS 9 
Constructional features – principle of operation – torque prediction – power controllers – 

Nonlinear analysis – Microprocessor based control - characteristics – computer control. 

UNIT IV-PERMANENT MAGNET BRUSHLESS D.C. MOTORS 9 
Principle of operation – types – magnetic circuit analysis – EMF and Torque equations – 
Power Controllers – Motor characteristics and control. 

UNIT V-PERMANENT MAGNET SYNCHRONOUS MOTORS 9 
Principle of operation – EMF and torque equations – reactance – phasor diagram – power 
controllers - converter - volt-ampere requirements – torque speed characteristics - 

microprocessor based control. 

L=45 Total=45 

COURSE OUTCOMES 

 
Ability to analyze and design controllers for special Electrical Machines. 

o Ability to acquire the knowledge on construction and operation of stepper motor. 

o Ability to acquire the knowledge on construction and operation of stepper 

switched reluctance motors. 

o Ability to construction, principle of operation, switched reluctance motors. 
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o Ability to acquire the knowledge on construction and operation of permanent 

magnet brushless D.C. motors. 

o Ability to acquire the knowledge on construction and operation of permanent 

magnet synchronous motors. 

 
TEXT BOOKS 

1. Miller, T.J.E., ‘Brushless Permanent Magnet and Reluctance Motor Drives’, Clarendon 

Press, Oxford, 1989. 

2. Aearnley, P.P., ‘Stepping Motors – A Guide to Motor Theory and Practice’, Peter 

Perengrinus, London, 1982. 

REFERENCES 
1. Kenjo, T., ‘Stepping Motors and their Microprocessor Controls’, Clarendon Press 
London, 1984. 

2. Kenjo, T., and Nagamori, S., ‘Permanent Magnet and Brushless DC Motors’, 

Clarendon Press, London, 1988. 

 

 

 

‡†‡‡†‡‡†‡ 
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AIM 

19153L55P - POWER ELECTRONICS AND DRIVES LAB  
 

Semester V 
 

0 0 3 2 

To study the characteristics of switching devices and its applications in rectifier inverter, chopper 

and resonant converter. 

 

 

1. Study Of V-I Characteristics Of An SCR. 

2. Study Of V-I Characteristics Of A TRIAC. 

3. Study Of Different Trigerring Circuits For Thyristor. 

4. Study Of Uni- Junction Transistor (UJT) Trigerring Circuit. 

5. Study Of A Firing Circuit Suitable For Single Phase Half Controlled Convertor. 

6. Simulation On the Single Phase Ac-Dc Uncontrolled Convertor with & without 

the source Inductance. 

7. Simulation Of A Single Phase Ac To Controlled Dc Convertor with & without the 

source Inductance. 

8. Single Phase Half Controlled Bridge Convertor With Two Thyristors & Two 

Diodes. 

9. Single Phase Fully Controlled Bridge Convertor Using Four Thyristors. 

10. Pspice or MATH LAB Simulation Of Dc to Dc Step Down Chopper. 

11. Pspice or MATH LAB Simulation Of Single Phase Controller with R-L Load. 

12. Pspice or MATH LAB Simulation Of PWM Bridge Invertor Of R-L Load Using 

MOSFET. 

COURSE OUTCOMES 

Ability to practice and understand converter and inverter 

circuits and apply software for engineering problems. 

Ability to analyze about AC to DC converter 

circuits. 

Ability to analyze about DC to AC circuits. 

Ability to acquire knowledge on AC to AC converters 

Ability to acquire knowledge on simulation software. 
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19153C61P- UTILIZATION OF ELECTRICAL ENERGY  
3 1 0 4 

Semester VI 
 

AIM 
To plan and design using basic principles and handbooks 
To select equipment, processes and components in different situations. 

OBJECTIVES 
i. To ensure that the knowledge acquired is applied in various fields as per his job 
requirements. 

ii. To orient the subject matter in the proper direction, visits to industrial establishments 

are recommended in order to familiarize with the new developments in different areas. 

UNIT I ELECTRIC LIGHTING 12 
Production of light – Definition of terms – Lighting calculations – Types of lamps – 
Interior and Exterior illumination systems – Lighting schemes – Design of Lighting 

schemes – Factory lighting – Flood lighting – Energy saving measures. 

UNIT II ELECTRIC HEATING 12 
Resistance heating – Induction heating – Dielectric heating – Arc furnace – Control 
equipment, efficiency, and losses – Energy conservation in Arc Furnace Industry. 

UNIT III ELECTRIC WELDING 12 
Welding equipment – Characteristics of carbon and metallic arc welding – Butt welding – 
Spot welding – Energy conservation in welding. 

UNIT IV ELECTRIC VEHICLE 12 

Traction: System of track electrification, train movement and energy consumption (speed 

time curves, crest speed, average speed and schedule speed) rective effort, factors 

affecting energy consumption (dead weight, acceleration weight and adhesion weight) 
starting and braking of traction motors, protective devices 

UNIT V ELECTRO CHEMICAL PROCESS 12 

Electrolysis – Electroplating – Electro deposition – Extraction of metals – Current, 
efficiency – Batteries – Types – Charging methods. 

Total = 60 

COURSE OUTCOMES 

T o understand the main aspects of generation, utilization and conservation. 

To identify an appropriate method of heating for any particular industrial 

application. 

To evaluate domestic wiring connection and debug any faults occurred. 

To construct an electric connection for any domestic appliance like 

refrigerator as well as to design a battery charging circuit for a specific 

household application. 

1290



SKILL DEVELOPMENT                                    EMPLOYABILITY                                  ENTREPRENUEURSHIP  

Text Books: 
1. Tripathy,S.C., “Electric Energy Utilization & Conservation” – Tata McGraw Hill 
Publishing Company. 

2. Uppal,S.L., “Electric Power”, Khanna Publishers. 

3. Soni,M.L., P.V.Gupta & Bhatnagar , “A course in Electric Power”, Dhanpat Rai & 

Sons. 

 

Reference Books: 
1. Partab,H., “Art & Science Utilization of Electrical Energy” – Dhanpat Rai & Sons. 

2. Wadhwa,C.L., “Generation, Utilization & Distribution” - Wilsey Eastern Ltd. 

3. Wadha C L - Utilization of Electric Power; New Age International 

4. Suryanarayana . N.V., “Utilization of Electric Power” - Wilsey Eastern Ltd. 
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19153C62P SOLID STATE RELAYS 4 0 0 4 

Semester VI 

UNIT 1 9 

Advantages of Static Relays – Generalized Characteristics and Operational Equations of 

Relays – Steady State and Transient Performance of Signal Driving Elements – Signal 

Mixing Techniques and Measuring Techniques – CT’s and PT’s in Relaying Schemes – 
Saturation Effects. 

UNIT 2 9 

Static Relay Circuits (Using Analog and Digital IC’s) for Over Current, Inverse Time 
Characteristics, Differential Relay and Directional Relay. 

UNIT 3 9 

Static Relay Circuits for Generator Loss of Field, Under Frequency Distance Relays, 
Impedance, Reactance, MHO, Reverse Power Relays. 

UNIT 4 9 
Static Relay Circuits for Carrier Current Protection – Steady State and Transient 
Behavior of Static Relays – Testing and Maintenance – Tripping Circuits using 
Thyristor. 

UNIT 5 9 
Microprocessor Based Relays – Hardware and Software for the Measurement of Voltage, 

Current, Frequency, Phase Angle – Microprocessor Implementation of Over Current 

Relays – Inverse Time Characteristics – Impedance Relay – Directional Relay – MHO 

Relay. 

Total=45 

COURSE OUTCOMES 

o Ability to suggest suitability circuit breaker. 

 

o Ability to find the causes of abnormal operating conditions of the apparatus and 

system. 

 
Text Books: 
1. Badriram and Vishwakarma D.N., Power System Protection and Switchgear, Tata 

McGraw Hill, New Delhi, 1995. 

2. Rao T.S.M., Power System Protection – Static Relays, McGraw Hill, 1979. 

Reference Books: 
1. Van C.Warrington, “Protection Relays – Their Theory and Practice”, Chapman and 

Hall. 

2. Ravindranath B. and Chander M., “Power System Protection and Switchgear”, Wiley 

Eastern, 1992. 

3. Russel C.Mason, “The Art and Science of Protective relays”. 
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19153C63P- POWER SYSTEM OPERATION AND CONTROL 
4 0 0 4 

Semester VI 

 

AIM 

To become familiar with the preparatory work necessary for meeting the next day’s 
operation and the various control actions to be implemented on the system to meet the 
minute-to-minute variation of system load. 

 
 

OBJECTIVES 
i. To get an overview of system operation and control. 
ii. To understand & model power-frequency dynamics and to design power-frequency 

controller. 

iii. To understand & model reactive power-voltage interaction and different methods of 
control for maintaining voltage profile against varying system load. 

UNIT I INTRODUCTION 12 

System load variation: System load characteristics, load curves - daily, weekly and 
annual, load-duration curve, load factor, diversity factor. Reserve requirements: Installed 

reserves, spinning reserves, cold reserves, hot reserves. Overview of system operation: 

Load forecasting, unit commitment, load dispatching. Overview of system control: 

Governor Control, LFC, EDC, AVR, system voltage control, security control. 

UNIT II REAL POWER - FREQUENCY CONTROL 12 

Fundamentals of Speed Governing mechanisms and modeling - Speed-Load 

characteristics-regulation of two Synchronous Machines in parallel - Control areas - LFC 

of single & Multi areas - Static & Dynamic Analysis of uncontrolled and controlled cases 

–Tie line with frequency bias control – Steady state instabilities. 

UNIT III REACTIVE POWER–VOLTAGE CONTROL 12 

Typical excitation system, modeling, static and dynamic analysis, stability compensation; 

generation and absorption of reactive power: Relation between voltage, power and 

reactive power at a node; method of voltage control: Injection of reactive power. Tap- 
changing transformer, numerical problems - System level control using generator voltage 

magnitude setting, tap setting of OLTC transformer. 

UNIT IV UNIT COMMITMENT AND ECONOMIC DISPATCH 12 

Statement of Unit Commitment (UC) problem; constraints in UC: spinning reserve, 

thermal unit constraints, hydro constraints, fuel constraints and other constraints; UC 

solution methods: Priority-list methods, forward dynamic programming approach, 

numerical problems only in priority-list method using full-load average production cost. 

Incremental cost curve, co-ordination equations without loss and with loss, solution by 

direct method and λ-iteration method. (No derivation of loss coefficients.) Base point 

and participation factors. 
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UNIT V COMPUTER CONTROL OF POWER SYSTEMS 12 
Energy control centre: Functions – Monitoring, data acquisition and control. System 

hardware configuration – SCADA and EMS functions: Network topology determination, 

state estimation, security analysis and control. Various operating states: Normal, alert, 

emergency, in extremis and restorative. State transition diagram showing various state 
transitions and control strategies. Total = 60 

 

COURSE OUTCOMES 

Ability to understand the day-to-day operation of electric power system. 

Ability to analyze the control actions to be implemented on the system to 

meet the minute- to-minute variation of system demand. 

Ability to understand the reactive power-voltage interaction. 

 
TEXT BOOKS 

 

1. Olle. I. Elgerd, ‘Electric Energy Systems Theory – An Introduction’, Tata McGraw 

Hill Publishing 

Company Ltd, New Delhi, Second Edition, 2003. 

2. Allen.J.Wood and Bruce F.Wollenberg, ‘Power Generation, Operation and Control’, 

John Wiley & Sons, 

Inc., 2003. 

3. P. Kundur, ‘Power System Stability & Control’, McGraw Hill Publications, USA, 

1994. 

 

REFERENCE BOOKS 
1. D.P. Kothari and I.J. Nagrath, ‘Modern Power System Analysis’, Third Edition, Tata 
McGraw Hill 

Publishing Company Limited, New Delhi, 2003. 

2. L.L. Grigsby, ‘The Electric Power Engineering, Hand Book’, CRC Press & IEEE 

Press, 2001. 
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19153L65P POWER SYSTEMS LAB  
0 0 3 2 

Semester VI 
 
 

AIM 
To simulate analysis and planning cases for a practical power system. 

. 

 
 

List Of Experiments: 
 

1. Formation of Y-Bus Matrix by Inspection and Singular transformation methods. 

 

2. Load flow solution using Gauss Seidal method 

 

3. Load flow solution using Newton-Raphson method 

 

4. Load flow solution by Fast Decoupled method 

 

5. Symmetrical short circuit analysis 

 

6. Unsymmetrical Fault analysis 

 

7. Solution of swing Equation using modified Euler method 

 

8. Power Electronic Circuits, design and simulation using Pspice 

 

9. Simulation of Electrical drives using MATLAB, PSCAD 
 

10.Control system design using MATLAB 

 

COURSE OUTCOMES 

 
P = 45 Total = 45 

 

Ability to understand power system planning and operational studies. 

Ability to acquire knowledge on Formation of Bus Admittance and Impedance 

Matrices and Solution of Networks. 

Ability to analyze the power flow using GS and NR method 

Ability to find Symmetric and Unsymmetrical fault 

 

 
Semester VII 
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19160S71P TOTAL QUALITY MANAGEMENT 3 0 0 3 

UNIT – I: BASICS OF TQM  9 

Definition of Quality, Dimensions of Quality, Quality Planning, Quality costs - Analysis 
Techniques for Quality Costs, Basic concepts of Total Quality Management, Principles 

of TQM, Leadership – Concepts, Role of Senior Management, Quality Council, Quality 

Statements, Strategic Planning, Deming Philosophy, Barriers to TQM Implementation. 

UNIT – II: PRINCIPLES OF TQM 9 

Customer satisfaction – Customer Perception of Quality, Customer Complaints, Service 

Quality, Customer Retention, Continuous Process Improvement – Juran Trilogy, PDSA 

Cycle, 5S, Kaizen, Performance Measures – Basic Concepts, Strategy, Performance 

Measure. 

UNIT – III: QUALITY CONCEPTS 9 

The seven tools of quality, Statistical Fundamentals – Measures of central Tendency and 
Dispersion, Population and Sample, Normal Curve, Concept of six sigma, 

UNIT – IV: TQM TOOLS 9 

Benchmarking – Reasons to Benchmark, Benchmarking Process, Quality Function 

Deployment (QFD) – House of Quality, QFD Process, Benefits, FMEA – Stages of 

FMEA. 

UNIT – V: ISO STANDARDS 9 

Need for ISO 9000 and Other Quality Systems, ISO 9000:2000 Quality System – Elements, 

Implementation of Quality System, Documentation, ISO 14000 – Concept, Requirements 

and Benefits. 

TOTAL : 45 

COURSE OUTCOMES 

 

 
Upon completion of   the course, students   will  be ability   to have clear 

understanding of managerial functions like planning, 

organizing, staffing, leading & controlling and have same basic 

knowledge on international aspect of management 

 
TEXT BOOKS: 

 

1. Dale H. Besterfiled, et al., “Total Quality Management”, Pearson Education, 

Inc. 2003. (Indian reprint 2004). ISBN 81-297-0260-6. 

2. Basker, “ TOTAL QUALITY MANAGEMENT”, Anuradha Agencies. 

REFERENCES: 

 
1. Feigenbaum.A.V. “Total Quality Management”, McGraw Hill, 1991. 
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2. Oakland.J.S. “Total Quality Management”, Butterworth – Hcinemann Ltd., 

Oxford. 1989. 

3. Narayana V. and Sreenivasan, N.S. “Quality Management – Concepts and 

Tasks”, New Age International 1996 
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19153C72P - ELECTRICAL MACHINE DESIGN 3 1 0 4 

Semester VII 

 

AIM 

To expose the students to the construction, principle of operation and performance of 

special electrical machines as an extension to the study of basic electrical machines. 

 

OBJECTIVES 
To impart knowledge on 

i. Construction, principle of operation and performance of DC machine. 

ii. Construction, operating Characteristics of single and three phase transformer. 

iii. Design and operating characteristics of Induction motors. 
iv Construction, principle of operation, Design of synchronous machines and to have 
knowledge of machine design in CAD 

UNIT I INTRODUCTION 12 

Major considerations – Limitations – Electrical Engineering Materials – Space factor – 

temperature gradient – Heat flow in two dimensions – thermal resistivity of winding – 
Temperature gradient in conductors placed in slots – Rating of machines – Eddy current 

losses in conductors – Standard specifications 

UNIT II DC MACHINES 12 

Constructional details – output equation – main dimensions - choice of specific loadings 

– choice of number of poles – armature design – design of field poles and field coil – 

design of commutator and brushes – losses and efficiency calculations. 

UNIT III TRANSFORMERS 12 

KVA output for single and three phase transformers – Window space factor – Overall 
dimensions – Operating characteristics – Regulation – No load current – Temperature rise 

of Transformers – Design of Tank with & without cooling tubes – Thermal rating – 

Methods of cooling of Transformers. 

UNIT IV INDUCTION MOTORS 12 
Magnetic leakage calculations – Leakage reactance of polyphase machines- Magnetizing 

current – Output equation of Induction motor – Main dimensions –Length of air gap- Rules 

for selecting rotor slots of squirrel cage machines – Design of rotor bars & slots – Design 

of end rings – Design of wound rotor-Operating characteristics –Short circuit current – 

circle diagram – Dispersion co-efficient – relation between D & L for best power 
factor. 

UNIT V SYNCHRONOUS MACHINES 12 

Runaway speed – construction – output equations – choice of loadings – Design of salient 
pole machines – Short circuit ratio – shape of pole face – Armature design – Armature 
parameters – Estimation of air gap length – Design of rotor –Design of damper winding – 
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Determination of full load field m.m.f – Design of field winding – Design of turbo 

alternators – Rotor design - Introduction to computer aided design – Program to design 

main dimensions of Alternators. 

Total = 60 

COURSE OUTCOMES 

 

 
Ability to understand basics of design considerations for rotating and static 

electrical machines 

Ability to design of field system for its application. 

Ability to design sing and three phase transformer. 

Ability to design armature and field of DC machines. 

 
REFERENCE BOOKS: 

1. Sawhney, A.K., 'A Course in Electrical Machine Design', Dhanpat Rai & Sons, 
New Delhi, 1984. 

2. Sen, S.K., 'Principles of Electrical Machine Designs with Computer 

Programmes', Oxford and IBH Publishing Co. Pvt. Ltd., New Delhi, 1987. 

1299



SKILL DEVELOPMENT                                    EMPLOYABILITY                                  ENTREPRENUEURSHIP  

19153C73P- POWER PLANT ENGINEERING 

4 0 0 4 

Semester VII 
 

UNIT I -THERMAL POWER PLANTS 9 
Basic thermodynamic cycles – Various components of steam power plant – Layout – 

Pulverized coal burners – Fluidized bed combustion – Coal handling systems – Ash 

handling systems – Forced draft and induced draft fans – Boilers – Feed pumps – Super 

heater – Regenerator – Condenser – Dearearators – Cooling tower 

 
UNIT II - HYDRO ELECTRIC POWER PLANTS 9 

Layout – Dams – Selection of water turbines – Types – Pumped storage hydel plants 
 

UNIT III - NUCLEAR POWER PLANTS 

 

9 

Principles of nuclear energy – Fission reactions – Nuclear reactor – Nuclear power plants 

UNIT IV-   GAS AND DIESEL POWER PLANTS 9 
Types – Open and closed cycle gas turbine – Work output and thermal efficiency – 

Methods to improve performance – Reheating, intercoolings, regeneration – Advantage 

and disadvantages – Diesel engine power plant – Component and layout 

UNIT V-   NON – CONVENTIONAL POWER GENERATION 9 

Solar energy collectors – OTEC – Wind power plants – Tidal power plants and 

geothermal resources –  Fuel cell –  MHD power generation – Principle – hermoelectric 

power generation – Thermionic power generation. 

 

L: 45 T: 15 Total: 60 

 

COURSE OUTCOMES 

Ability to create awareness about renewable Energy Sources and technologies. 

Ability to get adequate inputs on a variety of issues in harnessing renewable 

Energy. 

Ability to recognize current and possible future role of renewable energy sources. 

 
TEXT BOOKS 

1. Arora and Domkundwar, “A Course in Power Plant Engineering”, Dhanpat Rai. 

2. Nag, P.K., “Power Plant Engineering”, 2nd Edition, Tata McGraw Hill, 2003. 

REFERENCES 

1. Bernhardt, G.A., Skrotzki and William A. Vopat, “Power Station Engineering and 

Economy”, 20th Reprint, Tata McGraw Hill, 2002. 

2. Rai, G.D., “An Introduction to Power Plant Technology”, Khanna Publishers. 

3. El-Wakil, M.M., “Power Plant Technology”, Tata McGraw Hill, 198 
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19153E44AP-FIELD THEORY 

ELECTIVE-I 

 

3 1 0 4 

Semester-IV 
 

AIM 
To expose the students to the fundamentals of electromagnetic fields and their 
applications in Electrical Engineering. 

OBJECTIVES: To impart knowledge on 

i. Concepts of electrostatics, electrical potential, energy density and their applications. 

ii. Concepts of magneto statics, magnetic flux density, scalar and vector potential and 

its applications. 

iii. Faraday’s laws, induced emf and their applications. 

iv. Concepts of electromagnetic waves and Pointing vector. 

UNIT I: INTRODUCTION 12 

Introduction-Coulomb’s Law – Electric field intensity – Field due to point and 

continuous charges – Electric flux density-Gauss’s law and application – Electrical 

potential –potential gradient– Divergence & Divergence theorem- Poisson’s and 

Laplace’s equations 

UNIT II: STATIC ELECTRI FIELD 12 

Field due to dipoles- dipole moment-current & current density-conductors and dielectric 
–boundary conditions– Capacitance-Dielectric Dielectric interface- capacitance of a 

system of conductors- Dielectric constant and dielectric strength- Energy stored in a 

capacitor- Energy density. 

UNIT III: MAGNETOSTATICS 12 

Introduction- Biot–savart Law- Ampere’s Circuital Law-Curl- Stoke’s theorem- 

Magnetic flux- – Magnetic flux density (B)- Scalar and vector potential – Force on a 

moving charge and current elements- force & Torque on closed circuits. 

UNIT IV: ELECTROMAGNETIC INDUCTION 12 

Introduction to magnetic materials – Magnetization and permeability- Magnetic 

Boundary conditions- Magnetic circuits-Potential energy and forces on magnetic 

materials.- Faraday’s laws- Inductance & mutual inductance- Inductance of solenoid, toroid 

and transmission lines. 

UNIT V: ELECTROMAGNETICS 12 

Conduction current and - Displacement current-, Maxwell’s equations (differential and 
integral forms) -Wave propagation in free space, lossy and lossless dielectrics- Power and 
Poynting vector – Propagation in good conductors- wave polarization. 

TOTAL = 60 

COURSE OUTCOMES 
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Ability to understand the basic mathematical concepts related to 

electromagnetic vector fields. Ability to understand the basic concepts about 

electrostatic fields, electrical potential, energy density and their applications. 

Ability to acquire the knowledge in magneto static fields, magnetic flux 

density, vector potential and its applications. 

Ability to understand the different methods of emf generation and Maxwell’s 

equations 

Ability to understand the basic concepts electromagnetic waves and 

characterizing parameters Ability to understand and compute Electromagnetic 

fields and apply them for design and analysis of electrical equipment and 

systems 

 
TEXT BOOKS 
1. John.D.Kraus, ‘Electromagnetics’, McGraw Hill book Co., New York, Fourth Edition, 
1991. 

2. William .H.Hayt, ‘Engineering Electromagnetics’, Tata McGraw Hill edition, 2001. 

REFERENCE BOOKS 
1. Joseph. A.Edminister, ‘Theory and Problems of Electromagnetics’, Second edition, 

Schaum Series, Tata McGraw Hill, 1993. 

2. I.J. Nagrath, D.P. Kothari, ‘Electric Machines’, Tata McGraw Hill Publishing Co Ltd, 

Second Edition, 1997. 
3.  Kraus and Fleish, ‘Electromagnetics with Applications’, McGraw Hill International 

Editions, Fifth Edition, 1999. 

4. Sadiku, ‘Elements of Electromagnetics’, Second edition, Oxford University Press, 

1995. 
 

‡†‡‡†‡‡†‡ 
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ELECTIVE-I 

19153E44BP- FUZZY LOGIC AND ITS APPLICATIONS 
3 1 0 4 

Semester-IV 

UNIT I -FUZZY LOGIC 7 

Fuzzy sets – Fuzzy operation – Fuzzy arithmetic – Fuzzy relational equations – Fuzzy 

measure – Fuzzy functions – approximate reasoning – Fuzzy proposition – Fuzzy 

quantifiers-if-then rules. 

UNIT II- FUZZY LOGIC IN CONTROL 8 

Structure of Fuzzy logic controller – Fuzzification models – database – rule base – 

inference engine – defuzzification modules – Non-Linear fuzzy control – PID like FLC – 

Sliding mode FLC – Sugeno FLC – adaptive fuzzy control applications – case studies. 

UNIT III- NEURAL NETWORKS IN CONTROL 8 

Neural Network for Non-Linear systems – schemes of Neuro control-system 

identification forward model and inverse model – indirect learning neural network 

control applications – Case studies. 

UNIT IV- MODELING AND CONTROL OF FACTS DEVICES NEURAL AND 

FUZZY TECHNIQUE 10 

FACTS-concept and general system considerations, types of FACTS devices – special 

purpose FACTS devices, generalized and multifunctional FACTS devices – General 

comments on transient stability programs.Neuro – Fuzzy based FACTS controller for 

improvement of Transient stability systems – GA for Adaptive fuzzy system – case study. 

UNIT V- STABILITY STUDIES UNDER MULTIPLE FACTS ENVIRONMENT 

12 

Introduction to small signal analysis – simulation and modeling of FACTS controllers for 

small signal analysis. Comparison between dynamic and transient stability results. 

Introduction to EMTP – (Electromagnetic Transient programme / Package), Modeling of 

FACTS controllers for power system studies using EMTP. 

TOTAL=45 

COURSE OUTCOMES 

Ability to design combinational and sequential Circuits. 

Ability to simulate using software package. 

 

Ability to study various number systems and simplify the logical expressions 

using Boolean functions 

Ability to design various synchronous and asynchronous circuits. 
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Ability to introduce asynchronous sequential circuits and PLDs 

Ability to introduce digital simulation for development of application oriented 

logic circuits. 

 
REFERENCES: 
1. KOSKO. B. “Neural Networks and Fuzzy systems”, Prentice-Hall of India Pvt.Ltd., 
1994. 

2. Driankov, Hellendroon, “Introduction to Fuzzy control” Narosa Publisher. 

3. Ronald R.Yager and Dimitar P.Filev “Essential of fuzzy modeling and control “ John 

Wiley & Sons, Inc. 

4. Enrique Acha, Claudio R.Fuerte-Esqivel, Hugo Ambriz-Perez, Cesar Angeles- 

Camacho” FACTS – Modeling and simulation in Power Networks” John Wiley & Sons. 

5. Kundur P., “Power system stability and control”, McGraw Hill, 1994. 

1304



SKILL DEVELOPMENT                                    EMPLOYABILITY                                  ENTREPRENUEURSHIP  

ELECTIVE-I 
 
 

19153E44CP - BIOMEDICAL INSTRUMENTATION 

4 0 0 4 

Semester-IV 
 
 

AIM 
The course is designed to make the student acquire an adequate knowledge of the 

physiological systems of the human body and relate them to the parameters that have 

clinical importance. The fundamental principles of equipment that are actually in use at 

the present day are introduced. 

OBJECTIVES 

i. To provide an acquaintance of the physiology of the heart, lung, blood circulation and 

circulation respiration. Methods of different transducers used. 

ii. To introduce the student to the various sensing and measurement devices of electrical 

origin. 

iii. To provide the latest ideas on devices of non-electrical devices. 

iv. To bring out the important and modern methods of imaging techniques. 

v. To provide latest knowledge of medical assistance / techniques and therapeutic 

equipments. 

UNIT I BASIC PHYSIOLOGY 9 
Cells and their structures – Transport of ions through cell membrane – Resting and excited state – 
Tran membrane potential – Action potential – Bio-electric potential – Nervous system – 

Physiology of muscles – Heart and blood circulation – Respiratory system – Urinary system. 

UNIT II BASIC TRANSDUCER PRINCIPLES AND ELECTRODES 
9 

Transducer principles - Active transducers - Passive transducers -Transducer for Bio-medical 

application -Electrode theory- Bio-potential electrode - Bio - chemical transducer. 

UNIT III CARDIOVASCULAR SYSTEM 9 
The heart and cardiovascular system – Blood pressure – Characteristics of blood flow – Heart 
sounds - Electro cardiography – Measurements of blood pressure – Measurement of blood flow 

and cardiac O/P Plethysmography – Measurements of heart sounds. 

UNIT IV X-RAY AND RADIOISOTOPE INSTRUMENTATION 9 
X-ray imaging radiography – Fluoroscopy – Image intensifiers – Angiography - Medical use of 
radioisotopes – Beta radiations – Detectors – Radiation therapy. 

UNIT V BIO-TELEMETRY 9 

Introduction to biotelemetry – Physiological parameters adaptable to biotelemetry – the 

components of biotelemetry systems – Implantable units – Applications of telemetry in patient 
care – Application of computer in Bio-medical instrumentation, Anatomy of Nervous system – 

Measurement from the nervous system – EEG – EMG. 

Total = 45 
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COURSE OUTCOMES 

o Ability to understand fundamentals of Bio medical instrumentation. 
o To acquire knowledge on Bio-Medical and Non-Electrical parameter 

measurements. 

o To know the various medical imaging equipment. 

 

REFERENCE BOOKS: 
1. Lesis Cromwell Fred, J.Werbell and Erich A.Pfraffer, Biomedical instrumentation and 
Measurements – Prentice Hall of India, 1990. 

2. M.Arumugam, Bio-medical Instrumentation – Anuradha Agencies Publishers, 1992. 

3. Khandpur, Handbook on Biomedical Instrumentation – Tata McGraw Hill Co Ltd., 

1989. 
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ELECTIVE-I 

Semester-IV 

 
 

19153E44DP - MODELING AND SIMULATION OF SOLAR ENERGY 

SYSTEMS 
4 0 0 4 

UNIT I: SOLAR RADIATION AND COLLECTORS 9 

Solar angles - day length, angle of incidence on tilted surface - Sunpath diagrams - 

shadow determination - extraterrestrial characteristics - measurement and estimation on 

horizontal and tilted surfaces - flat plate collector thermal analysis - heat capacity effect - 

testing methods-evacuated tubular collectors - concentrator collectors – classification - 

design and performance parameters - tracking systems - compound parabolic 

concentrators - parabolic trough concentrators - concentrators with point focus - 

Heliostats – performance of the collectors. 

UNIT I: APPLICATIONS OF SOLAR THERMAL TECHNOLOGY 9 
Principle of working, types - design and operation of - solar heating and cooling systems 

- solar water heaters – thermal storage systems – solar still – solar cooker – domestic, 

community – solar pond – solar drying. 

UNIT III: SOLAR PV FUNDAMENTALS 9 

Semiconductor – properties - energy levels - basic equations of semiconductor devices 

physics. Solar cells - p-n junction: homo and hetro junctions - metal-semiconductor 

interface - dark and illumination characteristics - figure of merits of solar cell – efficiency 

limits - variation of efficiency with band-gap and temperature - efficiency measurements 

- high efficiency cells - preparation of metallurgical, electronic and solar grade Silicon - 

production of single crystal Silicon: Czokralski (CZ) and Float Zone (FZ) method - 

Design of a complete silicon – GaAs- InP solar cell - high efficiency III-V, II-VI multi 

junction solar cell; a-Si-H based solar cells-quantum well solar cell -thermophotovoltaics. 

 

UNIT IV: SOLAR PHOTOVOLTAIC SYSTEM DESIGN AND APPLICATIONS 

9 
Solar cell array system analysis and performance prediction- Shadow analysis: reliability 
- solar cell array design concepts - PV system design - design process and optimization - 

detailed array design - storage autonomy - voltage regulation - maximum tracking – use 

of computers in array design - quick sizing method - array protection and trouble 

shooting - centralized and decentralized SPV systems - stand alone - hybrid and grid 

connected system - System installation - operation and maintenances - field experience - 

PV market analysis and economics of SPV systems. 

 

UNIT V: SOLAR PASSIVE ARCHITECTURE 9 
Thermal comfort - heat transmission in buildings- bioclimatic classification – passive 
heating concepts: direct heat gain - indirect heat gain - isolated gain and sunspaces - passive 
cooling concepts: evaporative cooling - radiative cooling - application of wind, 
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water and earth for cooling; shading - paints and cavity walls for cooling - roof radiation 

traps - earth air-tunnel. – energy efficient landscape design - thermal comfort – concept 

of solar temperature and its significance - calculation of instantaneous heat gain through 

building envelope. 

 

TOTAL: 45 

 

COURSE OUTCOMES 

Basic knowledge in Power system planning, operation and modeling of large scale 

power systems. 

Ability to understand the various faults occurring in power system and to solve load 

flow problems using numerical methods. 

Ability to analyze the power system transients and faults and select the rating for 

protective devices. 

 

TEXT BOOKS: 
1. Sukhatme S P, Solar Energy, Tata McGraw Hill, 1984. 
2. Kreider, J.F. and Frank Kreith, Solar Energy Handbook, McGraw Hill, 1981. 

3. Goswami, D.Y., Kreider, J. F. and & Francis., Principles of Solar Engineering, 2000. 

 

REFERENCES: 
1. Garg H P., Prakash J., Solar Energy: Fundamentals & Applications, Tata BMcGraw 
Hill, 2000. 

2. Duffie, J. A. and Beckman, W. A., Solar Engineering of Thermal Processes, John 
Wiley, 1991. 

3. Alan L Fahrenbruch and Richard H Bube, Fundamentals of Solar Cells: PV Solar 

Energy Conversion, Academic Press, 1983. 

4. Larry D Partain, Solar Cells and their Applications, John Wiley and Sons, Inc, 1995. 

5. Roger Messenger and Jerry Vnetre, Photovoltaic Systems Engineering, CRC Press, 

2004. 

6. Sodha, M.S, Bansal, N.K., Bansal, P.K., Kumar, A. and Malik, M.A.S. Solar Passive 

Building, Science and Design, Pergamon Press, 1986. 

7. Krieder, J and Rabi, A., Heating and Cooling of Buildings: Design for Efficiency, 

McGraw-Hill, 1994. 
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19153E44EP NON-CONVENTIONAL ENERGY SYSTEMS AND 

APPLICATIONS 2 0 2 4 
 

AIM 
To learn about the Renewable energy system and conversion technologies related 

to various aspects of non-conventional systems. 

 

OBJECTIVES 
to identify suitable utility for the solar and wind energy systems, 

to conduct a site survey for installation of a windmill during Sixth 
Expedition , 

to study the structural and foundation aspects for  installing a windmill at 
Maitree station in Schirmacher hills 

 

UNIT-I 9 
Introduction to renewable energy various aspects of energy conversion-Principle of 
renewable energy systems environment and social implications 

 

UNIT-II 9 

Solar energy: Solar radiation components- measurements-estimation-solar collectors- 

solar water heaters- Calculation-Types-analysis-economics-Applications Solar thermal 
power generation Solar Photovoltaics- energy conversion principle-classifications- 

equivalent circuit-characteristics-Cell efficiency- Limitations-PV modules-MPPT 

algorithms 

 

UNIT-III 9 

Wind energy: Basics of wind-wind turbines-power and energy from wind turbine- 
characteristics- types of electric generators for wind power generation. Dynamics 
matching- performance of wind generators - applications- economics of wind power 

 
UNIT-IV 9 
Storage Devices: Super capacitor-SMES- Battery storage-flywheel storage- compressed 
air storage- Fuel cells–types and applications; MHD generators – backup -System design- 
industrial and domestic applications. 

 

 
 

UNIT-V 9 
Bioenergy: Bio fuels-classification-biomass conversion technologies-applications; Ocean 
Energy: Tidal energy-wave energy-ocean thermal energy conversion systems- 
applications; - mini, micro and pico hydel power 

 

Total : 45 
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TEXT/REFERENCE BOOKS: 

 

1. Godfrey Boyle, “Renewable Energy: Power for a sustainable future”, Oxford 
University press, Second edition. 

2. Rai G D, “Solar Energy Utilization”, Khanna Publishers, 1997. 

3. B H Khan, “Non-Conventional Energy Resources”, The McGraw-Hill Companies, 

Second Edition. 

4. Sukhatme, S.P, “Solar Energy -Principles of Thermal Collection and Storage”, Tata 

5. McGraw-Hill, 2 ed., 1997. 

6. Sammes, Nige, “Fuel Cell Technologies-State and Perspectives”, Springer publication, 

2005 

7. Kreith, F., and Kreider, J.F., “Principles of Solar Engineering”, Mc-Graw-Hill Book 

Co, 1978. 

8. S.L.Soo , “Direct Energy Conversion” , Prentice Hall Publication, 1968 

9. James Larminie, Andrew Dicks, “Fuel Cell Systems”, Wiley & Sons Ltd, 2ed, 2003. 
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ELECTIVE-II 

Semester-v 

 
19153E54AP ENVIRONMENTAL SCIENCE AND ENGINEERING 4 0 0 4 

UNIT I- INTRODUCTION TO ENVIRONMENTAL STUDIES AND NATURAL RESOURCES 

10 

Definition, scope and importance – need for public awareness – forest resources: use and over- 

exploitation, deforestation,. Timber extraction, mining, dams-benefits and problems – mineral 

resources: use and effects on forests and tribal people – water resources: use and over-utilization 

of surface and exploitation, environmental effects of extracting and using mineral resources, case 

studies – food resources: world food problems, changes caused by agriculture and overgrazing, 

effects of modern agriculture, fertilizer-pesticide problems, water logging, salinity, case studies – 

energy resources: growing energy needs, renewable and non renewable energy sources, use of 

alternate energy sources. Case studies – land resources: land as a resource, land degradation, man 

induced landslides, soil erosion and desertification – role of an individual in conservation of natural 

resources. 

UNIT II-ECOSYSTEMS AND BIODIVERSITY 14 

Concept of an ecosystem – structure and function of an ecosystem – producers, consumers and 

decomposers – energy flow in the ecosystem – ecological succession – food chains, food webs 

and ecological pyramids – introduction, types, characteristic features, structure and function of 

the (a) forest ecosystem (b) grassland ecosystem (c) desert ecosystem. Introduction to 

biodiversity – definition: genetic, species and ecosystem diversity – biogeographical 

classification of India – value of biodiversity: consumptive use, productive use, social, ethical, 

aesthetic and option values – biodiversity at global, national and local levels – India as a mega- 

diversity nation – hot-spots of biodiversity –endangered and endemic species of India – 

conservation of biodiversity: in-situ and ex-situ conservation of biodiversity. 

UNIT III -ENVIRONMENTAL POLLUTION 8 

Definition – causes, effects and control measures of: (a) air pollution (b) water pollution (c) soil 

pollution (d) marine pollution (e) noise pollution (f) thermal pollution (g) nuclear hazards –– role 

of an individual in prevention of pollution – pollution case studies – disaster management: floods, 

earthquake, cyclone and landslides. 

UNIT IV-SOCIAL ISSUES AND THE ENVIRONMENT 7 

From unsustainable to sustainable development – urban problems related to energy – water 

conservation, rain water harvesting, watershed management 

environmental ethics: issues and possible solutions – climate change, global warming, acid rain, 

ozone layer depletion, nuclear accidents. environment production act – air (prevention and control 
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of pollution) act – water (prevention and control of pollution) act – wildlife protection act – forest 

conservation act – issues involved in enforcement of environmental legislation – public 

awareness 

UNIT V-HUMAN POPULATION AND THE ENVIRONMENT 6 

Population growth, variation among nations – population explosion – family welfare programme 

– environment and human health – human rights – value education – hiv / aids – women and child 

welfare – role of information technology in environment and human health – case studies. 

TOTAL : 45 

COURSE OUTCOMES 

o Play a important role in transferring a healthy environment for future generations 
o Analyze the impact of engineering solutions in a global and societal context 
o Discuss contemporary issues that results in environmental degradation and would 

attempt to provide solutions to overcome those problems 

 
TEXT BOOKS 

1. Gilbert M .Masters, “Introduction to Environmental Engineering and Science”, Pearson 

Education Pvt., Ltd., Second Edition, ISBN 81-297-0277-0, 2004. 

2. Miller T.G. Jr., “Environmental Science”, Wadsworth Publishing Co. 

REFERENCES 

1.  Bharucha Erach, “The Biodiversity of India”, Mapin Publishing Pvt. Ltd., 
Ahmedabad India. 

2.  Trivedi R.K., “Handbook of Environmental Laws, Rules, Guidelines, Compliances 
and Standards”, Vol. I and II, Enviro Media. 

3.  Cunningham, W.P.Cooper, T.H.Gorhani, “Environmental Encyclopedia”, Jaico 
Publ., House, Mumbai, 2001. 

4.  Wager K.D. “Environmental Management”, W.B. Saunders Co., Philadelphia, USA, 
1998. 

5. Townsend C., Harper J and Michael Begon, “Essentials of Ecology, Blackwell Science. 

6. Trivedi R.K. and P.K. Goel, Introduction to Air Pollution, Techno-Science Publications. 
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ELECTIVE-II 

Semester-v 

 

 

19153E54BP -ARTIFICIAL NEURAL NETWORKS 

4 0 0 4 

UNIT I : INTRODUCTION TO ARTIFICIAL NEURAL NETWORKS 12 

Biological neural networks - Pattern analysis tasks: Classification, Regression, Clustering 

- Computational models of neurons - Structures of neural networks - Learning principles 

UNIT II: LINEAR MODELS FOR REGRESSION AND CLASSIFICATION 12 

Polynomial curve fitting - Bayesian curve fitting - Linear basis function models - Bias- 

variance decomposition - Bayesian linear regression - Least squares for classification - 

Logistic regression for classification- Bayesian logistic regression for classification 

UNIT III: FEEDFORWARD NEURAL NETWORKS 12 

Pattern classification using preceptor - Multilayer feed forward neural networks 

(MLFFNNs) - Pattern classification and regression using MLFFNNs - Error back 

propagation learning - Fast learning methods: Conjugate gradient method – Auto 

associative neural networks - Bayesian neural networks 

UNIT III: RADIAL BASIS FUNCTION NETWORKS 12 

Regularization theory - RBF networks for function approximation - RBF networks for 

pattern classification 

UNIT IV: KERNEL METHODS FOR PATTERN ANALYSIS 12 

Statistical learning theory- Support vector machines for pattern classification- Support 

vector regression for function approximation- Relevance vector machines for 

classification and regression 

UNIT V: SELF-ORGANIZING MAPS 12 

Pattern clustering- Topological mapping- Kohonen’s self-organizing map 

FEEDBACK NEURAL NETWORKS 

Pattern storage and retrieval- Hopfield model- Boltzmann machine- Recurrent neural 

networks 

TOTAL=60 

COURSE OUTCOMES 
 

o Analysis of transients using various parametric & non parametric methods. 
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o Analysis of various control schemes usend for controlling applications 
o study about the adaptive control systems for various applications & study of 

issues in it. 

 

Text Books: 
1. B.Yegnanarayana, Artificial Neural Networks, Prentice Hall of India, 1999 
2. Satish Kumar, Neural Networks – A Classroom Approach, Tata McGraw-Hill, 

2003 

3. S.Haykin, Neural Networks – A Comprehensive Foundation, Prentice Hall, 1998 

4. C.M.Bishop, Pattern Recognition and Machine Learning, Springer, 2006 
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ELECTIVE-II 

Semester-v 

19153E54CP-COMMUNICATION ENGINEERING 3 1 0 4 

UNIT I 9 
Need for Modulation, Amplitude Modulation, AM Demodulator, SSB Modulation, 
Vestigial Sideband Modulation, AM transmitter and Receiver, Noise and bandwidth in 
AM, Carrier Communication, Basic Principles of Pulsed and CW Radar. 

UNIT II 9 
Frequency Modulation, FM Demodulator, Phase Modulation, FM transmitter and 
receiver, Noise and bandwidth in FM, Ground wave, sky wave and space wave 
propagation, Basic Principles of BW and Colour TV. 

UNIT III 9 
Sampling theorem, PAM, PWM, PPM, Pulse Code Modulation, Noise in PCM, Delta 

Modulation, Adaptive Delta modulation, DPCM, M’ary system, FDM and TDM. 
UNIT IV    9 

Digital Modulation, ASK, FSK, PSK, DPSK, Basic Principles of Optical 

Communication, Satellite Comm., Mobile Comm.     

UNIT V    9 

Entropy, Mutual Information, Channel Capacity, Shannon Theorem, Shannon-Hartley 

Theorem, Shannon-Fano code, Huffman code, Parity Check Code, Hamming’s Single 
Error Correction Code. 

 

TOTAL 45 

COURSE OUTCOMES 

o The student will know about different analog modulation techniques and also 
about their transmitter, receivers 

o The students will know about the principles behind different digital modulation 
techniques 

o The student will know about different Multiplexing and Spread spectrum 
techniques. 

 

REFERENCE BOOKS: 
1. Electronics Communication System - G.Kennedy 

2. Communication System-Analog & Digital - R.P.Singh & S.D.Sapre 
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19153E54DP- ROBOTICS 

ELECTIVE-II 

Semester-v 

 

3 1 0 4 
 

UNIT I: INTRODUCTION 9 

Robot ,its evaluation; definition and aes of robotics, present application status. 

UNIT II: ROBOT ANATOMY 9 

configuration, robot motions, work volume. Robot drives, actuators and control; 

Functions and types of drives and actuators; concept of basic control systems, open loop, 

close loop, different type of controllers, ON-OFF, proportional, integral, PI, PD, PID. 

UNIT III: ROBOT END EFFECTORS: 9 

Types of end effecters, mechanical gripper, tools and end effectors. Robot sensors: 

Transducers and sensors; analog and digital transducers; types of sensors, tachfile 

sensors, proximity and rough sensors ; miscellaneous sensors; vision systems; use of 

sensors in robotics. 

UIT IV: ROBOT KINEMATICS 9 
Position representations; forward and reverse kinematics of three and four degrees of 
freedom; robot arm; homogeneous transformations and robot kinematics; kinematics 
equations using homogeneous transformation . 

UNIT V: INDUSTRIAL APPLICATION 9 
Capabilities of robots; robot applications; materials handling; pick and place operation; 
palletiging and depalletiging; machine loading and unloading; machine casting; 
welding;painting,assembly; inspection; maintenance. 

 

COURSE OUTCOMES 

Ability to understand and develop MFC windows applications with 

inputs and drawing features and implement menus using VC++ 

Ability to understand document/view architecture and develop classic 

controls using VC++ 

Ability to understand and design event driven programming and activeX 

controls and manage database using visual basic 

BOOKS RECOMMENDED: 
1.Schilling-Fundamental of robotics; PH 
2.Yoshikawa- Fundamental of robotics; PH 

3. S.R.Deb-Robotics Technology and Flexible Automation 

4. Introduction to Robotics, John J Craig; Pearson Education 
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19153E54EP LT & HT DISTRIBUTION SYSTEMS 2 0 2 4 

 
AIM 
To become familiar with the function of different components used in Transmission and 
Distribution levels of power systems and modeling of these components. 

 
OBJECTIVES 

To develop expression for computation of fundamental parameters of Power 
system analysis. 

To categorize the lines into different classes and develop equivalent circuits for 
these classes. 

To analyze the voltage distribution in Architectures and user interface. 

UNIT-I 9 
Power system-general concepts-distribution of power, load and energy forecasting- 
factors in power system loading, Power system analysis-load flow-fault studies-voltage 

control. 

UNIT-II 9 
Optimization of distribution system network cost modeling-economic loading of 
distribution transformers. Distribution system reliability-reliability assessment techniques 

UNIT-III 9 

Consumer services-maximum demand, diversity and load factor-consumer load control 
for power shortages, Tariffs-costing and pricing –economically efficient tariff structure. 

Overhead and underground lines-optimum design considerations, Power capacitors-size 

of capacitor for power factor improvement- HT and LT capacitor installation requirements. 

UNIT-IV 9 
Distribution System Design- Electrical Design Aspects of Industrial, Commercials 

Buildings- Design, estimation and costing of outdoor and indoor Substations, Electrical 

Safety and Earthing Practices at various voltage levels- Lightning protection.-Regulations 

and standards. 

UNIT-V 9 

Distribution Automation System : Necessity, System Control Hierarchy- Basic 
Architecture and implementation Strategies for SCADA and DAC systems -Basic 

Distribution Management System Functions. Communication Systems for Control and 

Automation- Wireless and wired Communications- SCADA and DAC communication 

Protocols, Architectures and user interface 

Total: 45 
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Text/References: 
 

1. Turan Gonen, “Electric Power Distribution system Engineering” Mc Graw-hill 

,Inc,1987 

2. A.S. Pabla, “ Electric Power Distribution systems” Tata Mc Graw-hill Publishing 

company 

limited, 4th edition, 1997. 

3. Alexander Eigeles Emanuel, “Power Definitions and the Physical Mechanism of 

Power Flow”, John Wiley & Sons, October 2009. 

4. “Handbook of International Electrical Safety Practices”, John Wiley & Sons, PERI 

June 2009. 

5. Ali A. Chowdhury, Don O. Koval, “Power distribution system reliability-Practical 

methods and applications” John Wiley & sons Inc., IEEE Press 2009 

6. Richard E.Brown, “Electric power distribution reliability” Taylor & Francis 

Group,LLC,2009. 

7. James Northcote-Green, Robert Wilson, “Control and automation of electrical power 

distribution system”, Taylor & Francis Group, LLC,2007. 

8. S.Sivanagaraju, V.Sankar, Dhanpat  Rai & Co, “Electrical Power Distribution and 

Automation”,2006. 

9. Pansini,Anthony J, “Guide to electrical power distribution system”,Fairmont press, 

inc., 6th edition,2006. 

10. Stuart A. Boyer, “SCADA-Supervisory Control and Data Acquisition” Instrument 

Society of America Publication,2004 

11. Leveque, Francois , “Transport Pricing of Electricity Networks” Springer 2003 

13. Lakervi & E J Holmes, “Electricity distribution network design”, Peter Peregrimus 
Ltd. 2nd Edition,2003 

13. William H. Kersting, “Distribution system modeling and analysis” CRC press LLC, 

2002. 

14. Michael Wiebe, “A Guide to Utility Automation: Amr, Scada, and It Systems for 

Electric Power” PennWell,1999. 

15. IEEE Press: IEEE Recommended practice for Electric Power Distribution for 

Industrial Plants, publish 
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ELECTIVE III 

Semester VI 

 

19153E64AP- PRINCIPLES OF MANAGEMENT 4 0 0   4 

 

OBJECTIVE 
i. To understand the Total Quality Management concept and principles and the various 
tools available to achieve Total Quality Management. 

ii. To understand the statistical approach for quality control. 
iii. To create an awareness about the ISO and QS certification process and its need for the 

industries 

UNIT I HISTORICAL DEVELOPMENT 12 
Definition of Management – Science or Art – Management and Administration – 
Development of Management Thought – Contribution of Taylor and Fayol – Functions of 
Management – Types of Business Organisation. 

UNIT II PLANNING 12 

Nature & Purpose – Steps involved in Planning – Objectives – Setting Objectives – Process 

of Managing by Objectives – Strategies, Policies & Planning Premises- Forecasting – 

Decision-making. 

UNIT III ORGANISING 12 

Nature and Purpose – Formal and informal organization – Organization Chart – Structure 

and Process – Departmentation by difference strategies – Line and Staff authority – 

Benefits and Limitations – De-Centralization and Delegation of Authority – Staffing – 

Selection Process - Techniques – HRD – Managerial Effectiveness. 

UNIT IV DIRECTING 12 

Scope – Human Factors – Creativity and Innovation – Harmonizing Objectives – 

Leadership – Types of Leadership Motivation – Hierarchy of needs – Motivation 

theories – Motivational Techniques –Job Enrichment – Communication – Process of 

Communication – Barriers and Breakdown –Effective Communication – Electronic 

media in Communication. 

UNIT V CONTROLLING 12 

System and process of Controlling – Requirements for effective control – The Budget as 

Control Technique – Information Technology in Controlling – Use of computers in 

handling the information – Productivity – Problems and Management – Control of 

Overall Performance – Direct and Preventive Control – Reporting – The Global 

Environment – Globalization and Liberalization – International Management and Global 

theory of Management. 

TOTAL = 60 
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COURSE OUTCOMES 

o Basic Knowledge on management, business, organization culture, 
environment and planning process. 

o Ability to organize business activities, motivational techniques and 
effective communication. 

o Ability to understand the management control and budgetary techniques. 

TEXT BOOKS 
1. Harold Kooritz & Heinz Weihrich “Essentials of Management”, Tata Mcgraw 
Hill,1998. 

2. Joseph L Massie “Essentials of Management”, Prentice Hall of India, (Pearson) 

Fourth Edition, 2003. 
 

REFERENCE BOOKS 

1. Tripathy PC And Reddy PN, “ Principles of Management”, Tata Mcgraw Hill,1999. 

2. Decenzo David, Robbin Stephen A, ”Personnel and Human Reasons Management”, 
Prentice Hall of India, 1996. 

3. JAF Stomer, Freeman R. E and Daniel R Gilbert Management, Pearson Education, 

Sixth Edition, 2004. 

4. Fraidoon Mazda, “ Engineering Management”, Addison Wesley,-2000. 
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AIM : 

ELECTIVES-III 

Semester VI 

19153E64BP- PROFESSIONAL ETHICS 4 0 0 4 

 

To ensure that the required technical knowledge and skills can be learnt . 

OBJECTIVES : 
i. To create an awareness on Engineering Ethics and Human Values. 
ii. To instill Moral and Social Values and Loyalty 

iii. To appreciate the rights of Others 

UNIT I HUMAN VALUES 9 

Morals, Values and Ethics – Integrity – Work Ethic – Service Learning – Civic Virtue – 
Respect for Others – Living Peacefully – caring – Sharing – Honesty – Courage – 

Valuing Time – Co-operation – Commitment – Empathy – Self-Confidence – Character – 

Spirituality 

UNIT II ENGINEERING ETHICS 9 

Senses of 'Engineering Ethics' - variety of moral issued - types of inquiry - moral 

dilemmas - moral autonomy - Kohlberg's theory - Gilligan's theory - consensus and 

controversy – Models of Professional Roles - theories about right action - Self-interest - 
customs and religion - uses of ethical theories. 

UNIT III ENGINEERING AS SOCIAL EXPERIMENTATION 9 

Engineering as experimentation - engineers as responsible experimenters - codes of ethics 
- a balanced outlook on law - the challenger case study. 

UNIT IV SAFETY, RESPONSIBILITIES AND RIGHTS 9 
Safety and risk - assessment of safety and risk - risk benefit analysis and reducing risk - 
the three mile island and chernobyl case studies. 

Collegiality and loyalty - respect for authority - collective bargaining - confidentiality - 

conflicts of interest - occupational crime - professional rights - employee rights - 

Intellectual Property Rights (IPR) - discrimination. 

UNIT V GLOBAL ISSUES 9 

Multinational corporations - Environmental ethics - computer ethics - weapons 
development - engineers as managers-consulting engineers-engineers as expert witnesses 

and advisors -moral leadership-sample code of Ethics ( Specific to a particular Engineering 

Discipline ). 

 

Total = 45 

COURSE OUTCOMES 

o Understand the ethical theories and concepts 
o Understanding an engineer‟s work in the context of its impact on society 
o Understand and analyze the concepts of safety and risk 

o Understand the professional responsibilities and rights of Engineers 

TEXT BOOKS 

1. Mike Martin and Roland Schinzinger, "Ethics in engineering", McGraw Hill, New 

York 1996. 
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2. Govindarajan M, Natarajan S, Senthil Kumar V. S, “ Engineering Ethics”, Prentice 

Hall of India, New Delhi, 2004. 

 

REFERENCE BOOKS 
1. Charles D. Fleddermann, "Engineering Ethics", Pearson Education/ Prentice Hall, New 
Jersey, 2004 ( Indian Reprint now available ) 

2. Charles E Harris, Michael S. Protchard and Michael J Rabins, “ Engineering Ethics – 

Concepts and Cases”, Wadsworth Thompson Leatning, United States, 2000 ( Indian 

Reprint now available ) 

3. John R Boatright, “ Ethics and the Conduct of Business”, Pearson Education, New 

Delhi, 2003. 

4. Edmund G Seebauer and Robert L Barry, “ Fundamentals of Ethics for Scientists and 

Engineers”, Oxford University Press, Oxford, 2001 . 

 
‡†‡‡†‡‡†‡ 
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ELECTIVES-III 

SEMESTER-VI 

19153E64CP INTEGRATED OPTO-ELECTRONIC DEVICES 3 1 0 4 

 

AIM 
To learn different types of optical emission, detection, modulation and opto electronic 
integrated circuits and their applications. 

 

OBJECTIVE 
• To know the basics of solid state physics and understand the nature and characteristics 
of light. 

• To understand different methods of luminescence, display devices and laser types and 

their applications. 

• To understand different light modulation techniques and the concepts and applications 

of optical switching. 

 

UNIT I: ELEMENTS OF LIGHT AND SOLID STATE PHYSICS 9 

Wave nature of light, Polarization, Interference, Diffraction, Light Source, review of 
Quantum Mechanical concept, Review of Solid State Physics, Review of 

Semiconductor Physics and Semiconductor  Junction Device. 

 

UNIT II: DISPLAY DEVICES AND LASERS 9 

Introduction, Photo Luminescence, Cathode Luminescence, Electro Luminescence, 

Injection Luminescence, Injection Luminescence, LED, Plasma Display, Liquid Crystal 

Displays, Numeric Displays, Laser Emission, Absorption, Radiation, Population 

Inversion, Optical Feedback, Threshold condition, Laser Modes, Classes of Lasers, Mode 

Locking,laserapplications. 

UNIT III: OPTICAL DETECTION DEVICES 9 
Photo detector, Thermal detector, Photo Devices, Photo Conductors, Photo diodes, 
Detector Performance. 

 
UNIT IV OPTOELECTRONIC MODULATOR 9 
Introduction, Analog and Digital Modulation, Electro-optic modulators, Magneto Optic 
Devices,     Acoustoptic     devices,     Optical,     Switching     and     Logic     Devices. 

 
UNIT V OPTOELECTRONIC INTEGRATED CIRCUITS 9 
Introduction, hybrid and Monolithic Integration, Application of Opto Electronic 
Integrated circuits, integrated transmitters and Receivers, Guided wave devices. 

 

COURSE OUTCOMES 

o Ability to understand and analyze Instrumentation systems and their applications 
to various industries. 

o Ability to know the basic properties of laser and to apply for industry. 

o Recognize the importance of laser in medicinal and industry applications. 
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TEXTBOOK 
1. J. Wilson and J.Haukes, “Opto Electronics – An Introduction”, Prentice Hall of India 
Pvt. Ltd.,NewDelhi,1995. 

REFERENCES 
1. Bhattacharya “Semiconductor Opto Electronic Devices”, Prentice Hall of India Pvt., 

Ltd., NewDelhi,1995. 

2. Jasprit Singh, “Opto Electronics – As Introduction to materials and devices”, McGraw- 

Hill International Edition, 1998. 
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ELECTIVES-III 

SEMESTER-VI 

 

19153E64DP -COMPUTER AIDED DESIGN OF ELECTRICAL APPARATUS 

3 1 0 4 

AIM 

To introduce the basics of Computer Aided Design technology for the design of 

Electrical 

Machines. 

 

OBJECTIVE 

At the end of this course the student will be able to 

Learn the importance of computer aided design method. 
Understand the basic electromagnetic field equations and the problem formulation for 

CAD applications. 

Become familiar with Finite Element Method as applicable for Electrical Engineering. 
Know the organization of a typical CAD package. 

Apply Finite Element Method for the design of different Electrical apparatus. 

UNIT I: INTRODUCTION 12 
Conventional design procedures – Limitations – Need for field analysis based design – 
Review of Basic principles of energy conversion – Development of Torque/Force. 

UNIT II: MATHEMATICAL FORMULATION OF FIELD PROBLEMS 12 
Electromagnetic Field Equations – Magnetic Vector/Scalar potential – Electrical vector 

/Scalar potential – Stored energy in Electric and Magnetic fields – Capacitance - 

Inductance- Laplace and Poisson’s Equations – Energy functional. 

UNIT III: PHILOSOPHY OF FEM 12 
Mathematical models – Differential/Integral equations – Finite Difference method – 
Finite element method – Energy minimization – Variation method- 2D field problems – 
Discretisation – Shape functions – Stiffness matrix – Solution techniques. 

UNIT IV: CAD PACKAGES 12 
Elements of a CAD System –Pre-processing – Modeling – Meshing – Material 
properties- Boundary Conditions – Setting up solution – Post processing. 

UNIT V: DESIGN APPLICATIONS 12 
Voltage Stress in Insulators – Capacitance calculation - Design of Solenoid Actuator – 
Inductance and force calculation – Torque calculation in Switched Reluctance Motor. 

 
COURSE OUTCOMES 

The students will obtain the knowledge of basic electric and magnetic 

materials and design of rotating electrical Machines and Transformers. 

The students will be able to overall design the machines and transformers. 
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The students will gain knowledge about the various types of electrical 

machines and design of both ac & dc Machines and many application. 

 

TEXT BOOKS 
1. S.J Salon, ‘Finite Element Analysis of Electrical Machines’, Kluwer Academic 
Publishers, London, 1995. 

2. Nicola Bianchi, ‘Electrical Machine Analysis using Finite Elements’, CRC Taylor& 

Francis, 2005. 

REFERENCES 
1. Joao Pedro, A. Bastos and Nelson Sadowski, ‘Electromagnetic Modeling by Finite 
Element Methods’, Marcell Dekker Inc., 2003. 

2. P.P.Silvester and Ferrari, ‘Finite Elements for Electrical Engineers’, Cambridge 

University Press, 1983. 

3. D.A.Lowther and P.P Silvester, ‘Computer Aided Design in Magnetics’, Springer 

Verlag, New York, 1986. 

4. S.R.H.Hoole, ‘Computer Aided Analysis and Design of Electromagnetic Devices’, 

Elsevier, New York, 1989. 

5. User Manuals of MAGNET, MAXWELL & ANSYS Softwares. 
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19153E64EP ADVANCED DC-AC POWER CONVERSION 2 0 2 4 
AIM 

To study advanced DC-AC power conversion technologies 
 

OBJECTIVE 
To provide conceptual knowledge in modern power electronic converters and its 
applications in electric power utility. 

UNIT-I TWO-LEVEL VOLTAGE SOURCE INVERTER 9 

Introduction - Sinusoidal PWM - Modulation Scheme - Harmonic Content – Over- 

modulation – Third Harmonic Injection PWM - Space Vector Modulation - Switching 

States - Space Vectors - Dwell Time Calculation - Modulation Index - Switching 

Sequence - Spectrum Analysis - Even-Order Harmonic Elimination - Discontinuous 
Space Vector Modulation 

 

UNIT-II CASCADED H-BRIDGE (CHB) MULTILEVEL INVERTERS 9 

Introduction - H-Bridge Inverter - Bipolar Pulse-Width Modulation - Unipolar Pulse- 
Width Modulation –Multilevel Inverter Topologies - CHB Inverter with Equal dc 
Voltage - H-Bridges with Unequal dc Voltages. 

Carrier Based PWM Schemes - Phase-Shifted Multicarrier Modulation - Level-Shifted 

Multicarrier Modulation - Comparison Between Phase- and Level-Shifted PWM 

Schemes - Staircase Modulation. 

 

UNIT-III DIODE-CLAMPED MULTILEVEL INVERTERS 9 

Introduction -Three-Level Inverter - Converter Configuration - Switching State - 
Commutation - Space Vector Modulation - Stationary Space Vectors - Dwell Time 

Calculation - Relationship Between Vref Location and Dwell Times - Switching 

Sequence Design -Inverter Output Waveforms and Harmonic Content - Even-Order 

Harmonic Elimination - Neutral-Point Voltage Control - Causes of Neutral-Point Voltage 
Deviation – Effect of Motoring and Regenerative Operation - Feedback Control of 

Neutral-Point Voltage 

 
UNIT-IV 9 
Other Space Vector Modulation Algorithms - Discontinuous Space Vector Modulation 
- SVM Based on Two-level Algorithm High-Level Diode-Clamped Inverters - Four- 

and Five-Level Diode-Clamped Inverters - Carrier-Based PWM– Other Multilevel 

Voltage Source Inverters – Introduction - NPC/H-Bridge Inverter - Inverter Topology 

- Modulation Scheme - Waveforms and Harmonic Content - Multilevel Flying- 

Capacitor Inverters – Inverter Configuration - Modulation Schemes 

 

UNIT-V PWM CURRENT SOURCE INVERTERS 9 

Introduction - PWM Current Source Inverter - Trapezoidal Modulation - Selective 
Harmonic Elimination -Space Vector Modulation - Switching States - Space Vectors - 

Dwell Time Calculation - Switching Sequence -Harmonic Content - SVM Versus TPWM 

and SHE - Parallel Current Source Inverters - Inverter Topology -Space Vector 

Modulation for Parallel Inverters - Effect of Medium Vectors on dc Currents - dc Current 
Balance Control - Load-Commutated Inverter (LCI) Total: 45 
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TEXT/REFERENCE BOOKS: 
 

1. B. Woo, “High Power Converters and AC Drives”, John Wiley & Sons, 2006 

2. Ned Mohan et.al , “Power Electronics” ,John Wiley and Sons,2006 

3. Rashid, “Power Electronics, Circuits Devices and Applications”, Pearson Education, 

3rd edition, 2004. 

4. G.K.Dubey, Thyristorised Power Controllers, Wiley Eastern Ltd, 1993. 

5. Dewan & Straughen, Power Semiconductor Circuits, John Wiley & Sons, 1975. 

6. Cyril W Lander, Power Electronics, Mc Graw Hill, 3rd edition, 1993. 
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19153E74AP - POWER SYSTEM TRANSIENTS 

 

 
AIM 

ELECTIVES-IV 

SEMESTER-VII 

 
 

3 0 0 3 

Semester VII 

 

To understand generation of switching and lighting transients, their propagation, 
reflection and refraction a on the grid ad their impact on the grid equipment. 

OBJECTIVES 
i. To study the generation of switching transients and their control using circuit – 
theoretical concept. 

ii. To study the mechanism of lighting strokes and the production of lighting surges. 

iii. To study the propagation, reflection and refraction of travelling waves. 

iv. To study the impact of voltage transients caused by faults, circuit breaker action, load 

rejection on integrated power system. 

UNIT I INTRODUCTION AND SURVEY 7 

Various types of power system transients - effects of transients on power systems. 

UNIT II LIGHTNING AND SWITCHING SURGES 19 
Electrification of thunder clouds – lightning current surges, parameters – closing and 
reclosing of lines – load rejection – fault clearing – short line faults – ferro-resonance – 

temporary over voltages – harmonics. 

UNIT III MODELLING OF POWER SYSTEM EQUIPMENT 14 
Surge parameters of power systems equipment, equivalent circuit representation, lumped 
and distributed circuit transients. 

UNIT IV COMPUTATION OF TRANSIENT OVERVOLTAGES 14 
Computation of transients – traveling wave method, Bewley’s lattice diagram – analysis 
in time and frequency domain, EMTP for transient computation. 

UNIT V INSULATION COORDINATION 12 
Insulation co-ordination – over voltage protective devises principles of recent co- 
ordination and design of EHV lines. Total = 60 

COURSE OUTCOMES 

 
o Ability to understand and analyze power system transients and types of switching 

transients. 
o To get knowledge about lightening transients and high voltage transient behavior 

travelling on line. 

o To get knowledge about transients in integrated power systems. 
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TEXT BOOKS 
1. Allan Greenwood, 'Electrical Transients in Power Systems', Wiley Inter science, New 
York, 2nd edition 1991. 

2. R.D Begamudre, 'Extra High Voltage AC Transmission Engineering', Wiley Eastern 

Limited, 1986. 

 

REFERENCES 
1. Klaus Ragaller, 'Surges in High Voltage Networks', Plenum Press, New York, 1980. 
2. Diesengrof, W., 'Overvoltages on High Voltage Systems', Rensealer Bookstore, Troy, 

New York, 1971. 
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ELECTIVES-IV 
SEMESTER-VII 

 

 

19153E74BP -EHV AC and DC TRANSMISSION SYSTEMS 

 
3 0 0 3 

UNIT I TRANSMISSION ENGINEERING 9 
Transmission line trends – Standard transmission voltages – Power handling capacity and 
line losses Cost of transmission lines and equipment – Mechanical consideration – 
Transmission Engineering principles. 

UNIT II LINE PARAMETER 9 
Calculation of line and ground parameters - Resistance, capacitance and Inductance 
calculation – Bundle conductors – modes propagation – Effect of earth. 

UNIT III POWER CONTROL 9 
Power frequency and voltage control – voltage control – Over voltages – Power circle 
diagram – Voltage control using shunt and series compensation – Static VAR 
compensation – Higher Phase order system – FACTs. 

UNIT IV EHV AC Transmission 9 
Design of EHV lines based in steady state limits and transient over voltages – Design of 
extra HV cable transmission – XLPE cables – Gas insulated cable – Corona and RIV. 

UNIT V HVDC TRANSMISSION 9 

HVDC Transmission principles – Comparison of HVAC and HVDC transmission – 
Economics – types of Converters – HVDC links – HVDC control – Harmonics – Filters – 

Multi terminal DC System – HVDC cables and HVDC circuit breakers. 

Total=45 

COURSE OUTCOMES 

 
o Basic knowledge of HVDC Transmission, its components, types and applications 

o Ability to analyze and design the Converter circuits, System Control Techniques 

o Ability to design filters for harmonic control and perform power flow analysis using 

Per unit system for DC Quantities. 
 

Reference Books: 
1. Rakosh Das Begamudre, ‘Extra HVDC Transmission Engineering’, Wiley Eastern 
Ltd, 1990. 

2. Padiyar K.R., ‘HVDC Power Transmission systems’, Wiley Eastern Ltd, 1993. 

3. Allan Greenwood, ‘Electrical transients in power Systems’, John Eastern Ltd, New 
York, 1992. 

4. Arrilaga J., ‘HVDC transmission’, Peter Perengrinus Ltd, London, 1983. 
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ELECTIVES-IV 

SEMESTER-VII 

19153E74CP - FIBRE OPTICS AND LASER INSTRUMENTS 3 0 0 

3 

 

AIM: 
To contribute to the knowledge of Fibre optics and Laser Instrumentation and its 
Industrial & Medical Application. 

 

OBJECTIVES 
i. To expose the students to the basic concepts of optical fibres and their 

properties. 

ii. To provide adequate knowledge about the Industrial applications of 

optical fibres. 
iii. To expose the students to the Laser fundamentals. 
iv. To provide adequate knowledge about Industrial application of lasers. 

v. To provide adequate knowledge about holography & Medical applications 

of Lasers. 

 

1. OPTICAL FIBRES AND THEIR PROPERTIES 12 

Principles of light propagation through a fibre - Different types of fibres and their 

properties, fibre characteristics – Absorption losses – Scattering losses – 

Dispersion – Connectors & splicers – Fibre termination – Optical sources – 
Optical detectors. 

2. INDUSTRIAL APPLICATION OF OPTICAL FIBRES 
9 

Fibre optic sensors – Fibre optic instrumentation system – Different types of 
modulators – Interferometric method of measurement of length – Moire fringes – 

Measurement of pressure, temperature, current, voltage, liquid level and strain. 

3. LASER FUNDAMENTALS 
9 

Fundamental characteristics of lasers – Three level and four level lasers – 
Properties of laser – Laser modes – Resonator configuration – Q-switching and 

mode locking – Cavity damping – Types of lasers – Gas lasers, solid lasers, liquid 

lasers, semiconductor lasers. 

4. INDUSTRIAL APPLICATION OF LASERS 
6 

Laser for measurement of distance, length, velocity, acceleration, current, voltage 

and Atmospheric effect – Material processing – Laser heating, welding, melting 
and trimming of material – Removal and vaporization. 

5. HOLOGRAM AND MEDICAL APPLICATIONS 9 

Holography – Basic principle - Methods – Helographic interferometry and 

application, Holography for non-destructive testing – Holographic components – 

Medical applications of lasers, laser and tissue interactive – Laser instruments for 
surgery, removal of tumours of vocal cards, brain surgery, plastic surgery, 

gynaecology and oncology. L= 45 Total = 45 
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COURSE OUTCOMES 

o Ability to understand and analyze Instrumentation systems and their applications 
to various industries. 

o Ability to  know the basic properties of laser and to apply for industry. 

o Recognize the importance of laser in medicinal and industry applications. 

TEXT BOOKS 
1. J.M. Senior, ‘Optical Fibre Communication – Principles and Practice’, Prentice 

Hall of India, 1985. 

2. J. Wilson and J.F.B. Hawkes, ‘Introduction to Opto Electronics’, Prentice Hall of 

India, 2001. 

 

REFERENCE BOOKS 
1. Donald J.Sterling Jr, ‘Technicians Guide to Fibre Optics’, 3rd Edition, Vikas 

Publishing House, 2000. 

2. M. Arumugam, ‘Optical Fibre Communication and Sensors’, Anuradha Agencies, 

2002. 

3. John F. Read, ‘Industrial Applications of Lasers’, Academic Press, 1978. 

4. Monte Ross, ‘Laser Applications’, McGraw Hill, 1968 

5. G. Keiser, ‘Optical Fibre Communication’, McGraw Hill, 1995. 

6. Mr. Gupta, ‘Fiber Optics Communication’, Prentice Hall of India, 2004. 
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19153E74DP - ADVANCED CONTROL SYSTEMS 3 0 0 3 

AIM 
To gain knowledge in analysis of non-linear system and digital control of linear 

system. 

 

OBJECTIVES 
i. To study the description and stability of non-linear system. 

ii. To study the conventional technique of non-linear system analysis. 

iii. To study the analysis discrete time systems using conventional techniques. 

iv. To study the analysis of digital control system using state-space 

formulation. 

v. To study the formulation and analysis of multi input multi output (MIMO) 

system. 
 

UNIT I NON-LINEAR SYSTEM – DESCRIPTION & STABILITY 

9 
Linear vs non-linear – Examples – Incidental and Intentional – Mathematical description 

- Equilibria and linearisation - Stability – Lyapunov function – Construction of Lyapunov 

function. 

UNIT II PHASE PLANE AND DESCRIBING FUNCTION ANALYSIS 
9 

Construction of phase trajectory – Isocline method – Direct or numerical integration – 

Describing function definition – Computation of amplitude and frequency of oscillation. 

UNIT III Z-TRANSFORM AND DIGITAL CONTROL SYSTEM 9 
Z transfer function – Block diagram – Signal flow graph – Discrete root locus – Bode 
plot. 

UNIT IV STATE-SPACE DESIGN OF DIGITAL CONTROL SYSTEM 9 
State equation – Solutions – Realization – Controllability – Observability – Stability 
Jury’s test. 

UNIT V MUTLI INPUT MULTI OUTPUT (MIMO) SYSTEM: 
9 

Models of MIMO system – Matrix representation – Transfer function representation – 

Poles and Zeros – Decoupling – Introduction to multivariable Nyquist plot and singular 

values analysis – Model predictive control. L = 45 Total = 45 

COURSE OUTCOMES 

o Develop mathematical models and understand the mathematical relationships 
between 

o the sensitivity functions and how they govern the fundamentals in control 
systems. 

o Design and fine tune PID controllers and understand the roles of P, I and D in 
feedback control and develop state-space models 

o Advanced filters design for various control applications with proper error 
estimation techniques. 

 

TEXT BOOKS 
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1. Benjamin C. Kuo, ‘Digital Control Systems’, Oxford University Press, 1992. 

2. George J. Thaler, ‘Automatic Control Systems’, Jaico Publishers, 1993. 

REFERENCE BOOKS 
1. I.J. Nagrath and M. Gopal, ‘Control Systems Engineering’, New Age International 

Publishers, 2003. 

2. Raymond T. Stefani & Co., ‘Design of feed back Control systems’, Oxford 

University, 2002. 

3. William L. Luyben and Michael L. Luyben, ‘Essentials of Process Control’, 

McGraw Hill International Editions, Chemical Engineering Series, 1997. 

1335



SKILL DEVELOPMENT                                    EMPLOYABILITY                                  ENTREPRENUEURSHIP  

19153E74EP SWITCHED MODE POWER SUPPLIES 2 0 2 4 

 
AIM 

To study low power SMPS and UPS technologies 
 

OBJECTIVE 
To provide conceptual knowledge in modern power electronic converters and its 
applications in electric power utility. 

UNIT-I Introduction 9 

Linear regulator Vs. Switching regulator – Topologies of SMPS – isolated and non 

isolated topologies – Buck – Boost – Buck boost – Cuk – Polarity inverting topologies – 

Push pull and forward converters half bridge and full bridge – Fly back converters 
Voltage fed and current fed topologies. EMI issues. 

UNIT-II Design Concepts 9 

Magnetic Circuits and design – Transformer design - core selection – winding wire 

selection – temperature rise calculations - Inductor design. Core loss – copper loss – skin 
effect - proximity effect. Power semiconductor selection and its drive circuit design – 

snubber circuits. Closing the feedback loop – Control design – stability considerations 

UNIT-III Control Modes 9 

Voltage Mode Control of SMPS.. Transfer Function and Frequency response of Error 

Amp. Transconductance Error Amps. PWM Control ICs (SG 3525,TL 494,MC34060 

etc.) Current Mode Control and its advantages. Current Mode Vs Voltage Mode. Current 

Mode PWM Control IC(eg.UC3842). 

UNIT-IV Applications of SMPS 9 
Active front end – power factor correction – High frequency power source for 
fluorescent lamps - power supplies for portable electronic gadgets. 

UNIT-V Resonant converters 9 

Principle of operation – modes of operation – quasi resonant operation- advantages. 

Total : 45 

 

Text/Reference Books: 
 

1. Abraham I Pressman - Switching power supply design – 2nd edition 1998 Mc-Graw 

hill Publishing Company. 

2. Keith H Billings - Switch mode power supply handbook – 1st edition 1989 Mc-Graw 

hill Publishing Company. 

3. Sanjaya Maniktala - Switching power supplies A to Z. – 1st edition 2006, Elsevier Inc. 

4. Daniel M Mitchell : DC-DC Switching Regulator Analysis. McGraw Hill Publishing 

Company 

5. Ned Mohan et.al : Power Electronics. John Wiley and Sons. 

6. Otmar Kilgenstein : Switched Mode Power Supplies in Practice. John Wiley and Sons. 
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7. Mark J Nave : Power Line Filter Design for Switched-Mode Power Supplies. Van 

Nostrand Reinhold, New York. 
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19153P75P Project Work 

 

 

 

o The student will use their ability to design electrical, electronic systems 

and signals through modeling, simulation, experimentation, interpretation 

and analysis to build, test, and debug prototype circuits and systems and 

analyze results using the principles of design to solve open-ended 

engineering problems. 

o The students will be able to take professional decisions based on the 

impact of socio- economic issues by their self-confidence, a high degree of 

personal integrity, and the belief that they can each make a difference by 

developing persuasive communication skills in a variety of media by 

engaging them in team-based activities, and by strengthening their 

interpersonal skills. This will lead to develop the leadership qualities by 

making the students to identify their personal values and demonstrate the 

practice of ethical leadership. 

o  The students will be able to appreciate the importance of optimization, 

commercialization, and innovation as the desired features of the designed 

system 
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PRIST 
FACULTY OF ENGINEERING AND TECHNOLOGY 

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING 
M.TECH - POWER ELECTRONICS AND DRIVES (FULL TIME) 

CURRICULUM – REGULATION 2019 
SEMESTER – I 

 

S.NO. 
SUBJECT 
CODE 

SUBJECT L T P C 

1.  19248S11D 
Applied Mathematics For 
Electrical & Electronics 
Engineering  

3 1 0 4 

2.  19253C12 
Advanced Power 
Semiconductor Devices And 
Their  Applications 

3 1 0 4 

3.  19253C13 Analysis of Power Converters 3 1 0 4 

4.  19253C14 Analysis of Inverters 3 1 0 4 

5.  
19253C15 Modeling And Analysis Of 

Electrical Machines  
3 1 0 4 

6.  19253E16_ Elective-I 3 0 0 3 

7.  19253L17 Power Electronics Lab-I 0 0 3 3 
Research Skill Development (RSD) Course 

8.  19253CRS Research Led Seminar    1 
TOTAL 27 

 
 

SEMESTER – II 

S.NO. 
SUBJECT 
CODE 

SUBJECT L T P C 

1.  19253C21 Solid State Dc Drives  3 1 0 4 
2.  19253C22 Solid State Ac Drives 3 1 0 4 
3.  

19253C23 

Microprocessor and 
microcontroller applications in 
power electronics 

3 1 0 4 

4.  19253E24_ Elective -II 3 0 0 3 
5.  19253E25_ Elective -III 3 0 0 3 
6.  19253L26 Power Electronics Lab-II 0 0 3 3 
7.  192TECWR Technical Writing/Seminar 0 0 3 3 

Research Skill Development (RSD) Course 
8.  19253CRM Research Methodology 3 0 0 3 
9.  

19253CBR 
Participation in Bounded 
Research 

2 0 0 2 

TOTAL 29 
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SEMESTER – III 
 

S.NO. 
SUBJECT 

CODE 
SUBJECT L T P C 

1.  19253C31 Embedded Control Of 
Electrical Drives 

3 1 0 4 

2.  19253E32_ Elective –IV 3 0 0 3 
3.  19253E33_ Elective –V 3 0 0 3 
4.  19253E34_ Elective –VI 3 0 0 3 
5.  19253P35 Project work Phase- I  0 0 10 10 

Research Skill Development (RSD) Course 

6.  19253CSR Design  / Socio Technical 
Project  

0 0 6 6 

TOTAL 29 
 
 

SEMESTER – IV 
 

S.NO. COURSE 
CODE 

SUBJECT L T P C 

1. 19253P41 Project work Phase - II 0 0 15 15 
TOTAL 15 

 
        TOTAL CREDITS: 100 
 
 

ELECTIVE –I 
 

S.NO. 
SUBJECT 

CODE 
SUBJECT L T P C 

1.  19253E16A System Theory 3 0 0 3 

2.  19253E16B High Voltage Direct 
Current Transmission 
System 

3 0 0 3 

3.  19253E16C Advanced Power 
System Dynamics 

3 0 0 3 

4.  19253E16D Design of Substations 3 0 0 3 
 

ELECTIVE –II 
 

S.NO. 
SUBJECT 

CODE 
SUBJECT L T P C 

1.  19253E24A Flexible Ac Transmission 
System 

3 0 0 3 

2.  19253E24B Power Conditioning 3 0 0 3 
3.  19253E24C Power System 

Reliability 
3 0 0 3 

4.  19253E24D Distributed Generation 
and Microgrid 

3 0 0 3 
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ELECTIVE –III 
 

S.NO. 
SUBJECT 

CODE 
SUBJECT L T P C 

1.  19253E25A Wind Energy Conversion 
Systems 

3 0 0 3 

2.  19253E25B Computer Aided Design 
Of Electrical  Machines 

3 0 0 3 

3.  19253E25C Electrical Distribution 
System 

3 0 0 3 

4.  19253E25D Energy Management 
and Auditing 

3 0 0 3 

 
ELECTIVE –IV 

 

S.NO. 
SUBJECT 

CODE 
SUBJECT L T P C 

1.  19253E32A Power Electronics 
Applications In Power 
Systems 

3 0 0 3 

2.  19253E32B POWER SYSTEM 

DYNAMICS                                         
3 0 0 3 

3.  19253E32C Electric Vehicles and 
Power Management 

3 0 0 3 

4.  19253E32D Electromagnetic 
Interference and 
Compatibility 

3 0 0 3 

 
ELECTIVE –V 

 

S.NO. 
SUBJECT 

CODE 
SUBJECT L T P C 

1.  19253E33A Special machines and 
controllers 

3 0 0 3 

2.  19253E33B Object oriented 
programming and its 
applications to electrical 
engineering 

3 0 0 3 

3.  19253E33C Control System Design 
for Power Electronics 

3 0 0 3 

4.  19253E33D Advanced Digital 
Signal Processing 

3 0 0 3 
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ELECTIVE –VI 
 

S.NO. 
SUBJECT 

CODE 
SUBJECT L T P C 

1.  19253E34A Software for control 
system design 

3 0 0 3 

2.  19253E34B Computer aided design of 
power electronic circuits  

3 0 0 3 

3.  19253E34C Soft Computing 
Techniques 

3 0 0 3 

4.  19253E34D Restructured Power 
System 

3 0 0 3 

 
 

 

 

 

Credit Distribution 
 

 

Sem. 

Core Courses 
Elective 

Courses 

Foundation 

Courses Total 

Credits 

Theory 

Courses 

Practical 

Courses 

Courses on 

*RSD 

Nos.  Credits Nos. Credits Nos. Credits Nos. Credits Nos. Credits 

I 04  16  01  03  01  01  01  03  01  04  27  

II 03  12  02  06  02  05  02  06  -  -  29  

III 01  04  -  -  02  16  03  09  -  -  29  

IV -  -  -  -  01  15  -  -  -  -  15  

Total Credits 100 

 

 

*RSD-Research Skill Development 
 

 

 

 

 

    

HOD DEAN E&T DEAN ACADEMICS VICE CHANCELLOR 
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SEMESTER  I 

19248S11D -  APPLIED MATHEMATICS FOR ELECTRICAL &ELECTRONICS 

ENGINEERING           3  1  0  4 

 

1. ADVANCED MATRIX THEORY        9 

Matrix norms – Jordan canonical form – Generalized eigenvectors – Singular value 

decomposition – Pseudo inverse – Least square approximations. 
 

2. RANDOM PROCESSES        9  
         

Random variable, discrete, continuous types  -   Binomial, Poisson, normal and  

exponential distributions density & distribution Functions- Moments Moment Generating 

Functions –  Notion  of   stochastic  processes -  Auto-correlation –  Cross  correlation  . 

                 

3. LINEAR PROGRAMMING      9                                                                                                   

Basic concepts – Graphical and Simplex methods –Transportation problem –   

Assignment problem. 
 

4. DYNAMIC PROGRAMMING                                                                   9 

Elements of the dynamic programming model – optimality principle –  Examples of 

dynamic programming models and their solutions. 

 

5. INTEGRAL TRANSFORMS      9 
         

Finite  Fourier  transform - Fourier series  -  Finite  sine   Transform  - Cosine      

transform -   finite Hankel transform - definition, Transform of df/dx where p is a   

            root of Jn(p) = 0, Transform of  

         

             d2f     1    df                                   d2f     1    df     n2f 

             ---  +  ---  ---,  and Transform of   ---- + ---   ---  -  ---             

 

             dx2     x   dx                                  dx2     x    dx     x2                        

                                             L = 45   T = 15   P = 0   C =4    

          

REFERENCES 

1. Lewis.D.W., Matrix Theory ,Allied Publishers, Chennai 1995. 

2. Bronson, R, Matrix Operations, Schaums outline Series, McGraw Hill, New York. 

1989.  
 

3. Andrews, L.A., and Shivamoggi B.K., “Integral Transforms for Engineers and 

Applied Mathematicians”, Macmillan , New York ,1988. 
 

4. Taha, H.A., " Operations research - An Introduction ", Mac Millan publishing    Co., 

(1982). 
 

5. Gupta, P.K.and Hira, D.S., " Operations Research ", S.Chand & Co., New Delhi, 

(1999).6..          
 

6. Ochi, M.K. " Applied Probability and Stochastic Processes ", John Wiley & Sons        

(1992). 

7. Peebles Jr., P.Z., " Probability Random Variables and Random Signal  Principles, 

McGraw  Hill Inc., (1993). 
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SEMESTER – I 

19253E16A - SYSTEM THEORY 

3  1  0  4 

1.  PHYSICAL SYSTEMS AND STATE ASSIGNMENT   9  
Systems - electrical - mechanical - hydraulic - pneumatic - thermal systems - modelling of some 

typical systems like D.C. Machines - inverted pendulum. 

 

2. STATE SPACE ANALYSIS 9  
Realisation of state models - non-uniqueness - minimal realisation - balanced realisation - 

solution of state equations - state transition matrix and its properties - free and forced responses - 

properties - controllability and observability - stabilisability and detectability - Kalman 

decomposition. 

 

3. MIMO SYSTEMS - FREQUENCY DOMAIN DESCRIPTIONS 9  
Properties of transfer functions - impulse response matrices - poles and zeros of transfer function 

matrices - critical frequencies - resonance - steady state and dynamic response - bandwidth - 

Nyquist plots - singular value analysis. 

 

4. NON-LINEAR SYSTEMS 9  
Types of non-linearity - typical examples - equivalent linearization - phase plane analysis - limit 

cycles - describing functions - analysis using describing functions - jump resonance. 

 

5. STABILITY 9  
Stability concepts - equilibrium points - BIBO and asymptotic stability - direct method of 

Liapunov - application to non-linear problems - frequency domain stability criteria - Popov’s 

method and its extensions. 

 

                                             L = 45   T = 15   P = 0   C =4    
 
REFERENCES  
1. M. Gopal, ‘Modern Control Engineering’, Wiley, 1996.   
2. J.S. Bay, ‘Linear State Space Systems’, McGraw-Hill, 1999.   
3. Eroni-Umez and Eroni, ‘System dynamics & Control’, Thomson Brooks / Cole, 1998.   
4. K. Ogatta, ‘Modern Control Engineering’, Pearson Education, Low Priced Edition, 1997.   
5. G.J. Thaler, ‘Automatic control systems’, Jaico publishers, 1993.   
6. John S. Bay, ‘Linear State Space Systems’, McGraw-Hill International Edition, 1999.  
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SEMESTER – I 

19272H13 - POWER SYSTEM MODELLING AND ANALYSIS  

          3 1 0 4 

1. SOLUTION TECHNIQUE       9 

Sparse Matrix techniques for large scale power systems: Optimal ordering schemes for 

preserving sparsity. Flexible packed storage scheme for storing matrix as compact arrays – 

Factorization by Bifactorization and Gauss elimination methods; Repeat solution using Left and 

Right factors and L and U matrices. 

 

2. POWER FLOW ANALYSIS       9 

Power flow equation in real and polar forms; Review of Newton’s method for solution; 

Adjustment of P-V buses; Review of Fast Decoupled Power Flow method; Sensitivity factors for 

P-V bus adjustment; Net Interchange power control in Multi-area power flow analysis: ATC, 

Assessment of Available Transfer Capability (ATC) using Repeated Power Flow method; 

Continuation Power Flow method. 

 

3. OPTIMAL POWER FLOW       9 

Problem statement; Solution of Optimal Power Flow (OPF) – The gradient method, 

Newton’s method, Linear Sensitivity Analysis; LP methods – With real power variables only – 

LP method with AC power flow variables and detailed cost functions; Security constrained 

Optimal Power Flow; Interior point algorithm; Bus Incremental costs. 

 

4. SHORT CIRCUIT ANALYSIS       9 

Fault calculations using sequence networks for different types of faults. Bus impedance 

matrix (ZBUS) construction using Building Algorithm for lines with mutual coupling; Simple 

numerical problems. Computer method for fault analysis using ZBUS and sequence components. 

Derivation of equations for bus voltages, fault current and line currents, both in sequence and 

phase domain using Thevenin’s equivalent and ZBUS matrix for different faults. 

 

5. TRANSIENT STABILITY ANALYSIS     9 

Introduction, Numerical Integration Methods: Euler and Fourth Order Runge-Kutta methods, 

Algorithm for simulation of SMIB and multi-machine system with classical synchronous 

machine model; Factors influencing transient stability, Numerical stability and implicit 

Integration methods. 

                                             L = 45   T = 15   P = 0   C =4    

REFERENCES: 

1. G W Stagg, A.H El. Abiad “Computer Methods in Power System Analysis”, McGraw Hill 

1968. 

2. P.Kundur, “Power System Stability and Control”, McGraw Hill, 1994. 

3. A.J.Wood and B.F.Wollenberg, “Power Generation Operation and Control”, John Wiley and 

sons, New York, 1996. 

4. W.F.Tinney and W.S.Meyer, “Solution of Large Sparse System by Ordered Triangular 

Factorization” IEEE Trans. on Automatic Control, Vol: AC-18, pp: 333-346, Aug 1973. 

5. K.Zollenkopf, “Bi-Factorization: Basic Computational Algorithm and Programming 

Techniques; pp: 75-96; Book on “Large Sparse Set of Linear Systems” Editor: 

J.K.Rerd,Academic Press, 1971. 
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SEMESTER - I 

19272H14 - ECONOMIC OPERATIONS OF POWER SYSTEMS-I 

           3  1  0  4 

1. INTRODUCTION        9 

Planning and operational problems of power systems – review of economic dispatch and 

calculation using B matrix loss formula – use of participation factors in on line economic dispatch. 

 

2. OPTIMAL POWER FLOW PROBLEM     9 

Real and reactive power control variables – operation and security constraints and their limits – 

general OPF problem with different objective functions – formulation – cost loss minimization 

using Dommel and Tinney’s method and SLP – development of model and algorithm – MVAR 

planning – optimal sitting and sizing of capacitors using SLR method – interchange evaluation 

using SLP. 

 

3. HYDRO THERMAL SCHEDULING      9 

Problems definition and mathematical model of long and short term problems – discretization – 

dynamic and incremental dynamic programming – methods of local variation – hydro thermal 

system with pumped hydro units – solution by local variation treating pumped hydro unit for load 

management and spinning reserve. 

 

4. UNIT COMMITMENT       9 

Constraints in unit commitment – solution by priority list method – dynamic programming method 

– backward and forward – restricted search range. 

 

5. MAINTENANCE SCHEDULING      9 

Factors considered in maintenance scheduling for generating units – turbines – boilers – 

introduction to maintenance scheduling using mathematical programming. 

                                             L = 45   T = 15   P = 0   C =4    

 REFERENCES  

1. Allen J.Wood and Bruce F.Wollenberg, “Power generation and control”, John Wiley & Sons, 

New York, 1984. 

2. Krichmayer L., “Economic operation of power systems”, John Wiley and sons Inc, New York, 

1958. 

3. Krichmayer L.K, “Economic control of Interconnected systems”, Jhon Wiley and sons Inc, 

New York, 1959. 

4. Elgerd O.I., “Electric energy systems theory – an introduction”, McGraw Hill, New Delhi, 

1971. 
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SEMESTER – I           

 

19253E16B - HIGH VOLTAGE DIRECT CURRENT TRANSMISSION SYSTEM 

3  1  0  4 

 

 

1. DC POWER TRANSMISSION TECHNOLOGY     9 

Introduction – comparison of Ac and DC transmission _ application of DC transmission – 

description of DC transmission system system – planning for HVDC transmission – modern 

trends in DC transmission. 

 

2. ANALYSIS OF HVDC CONVERTERS      9 

Pulse number – choice of converter configuration simplified analysis of Graetz circuit converter 

converter bridge characteristics – characteristics of a twelve pulse converter – detailed analysis 

of converters. 

  

3. CONVERTER AND HVDC SYSTEM CONTROL     9 

General principles of DC link control – converter control characteristics – systems control 

hierarchy – firing angle control – current and extinction angle control – starting and stopping of 

DC link – power control – higher level controllers – telecommunication requirements. 

 

4. HARMONICS AND FILTERS       9 

Introduction – generation of harmonics – design of AC filters – DC filters – carrier frequency 

and RI noise. 

 

5. SIMULATION OF HVDC SYSTEMS      9 

Introduction – system simulation: Philosophy and tools- HVDC system simulation – modeling of 

HVDC systems for digital dynamic simulation. 

                                             L = 45   T = 15   P = 0   C =4         

REFERENCES  

 

1. Padiyar. K.R., HVDC power transmission system, Wiley Eastern Limited, New Delhi, 1990. 

2.  Edward Wilson Kimbark, Direct Current Transmission, Vol.1, Wiley Interscience, New York, 

London, Sydney, 1971. 

3.  Rakosh Das Begamudre, Extra high voltage AC transmission engineering Wiley Eastern Ltd., 

New Delhi, 1990. 

4.  Arrillaga, J, High voltage direct current transmission, peter Pregrinus, London, 1983. 

5.  Adamson.C and Hingorani.N.G., High Voltage Direct Current Power Transmission, 

Garraway Limited, London, 1960. WWW.hvdc.ca 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1350



Skill Development Employability Entrepreneurship 

 
 

SEMESTER – I           
  

19272L17- POWER SYSTEM SIMULATION LABORATORY – I  0  0  3  3 

 

 

EXPERIMENTS 

 

1. Formation of Y bus, Z bus, line parameters and modeling of transmission lines. 

2. Power flow analysis: Gauss – Seidel Method. 

3. Power flow analysis: Newton Raphson method. 

4. Plain Decoupled and Fast Decoupled methods. 

5. Contingency analysis – single and multiple symmetrical and unsymmetrical         

              faults. 

 

  

 

 

P=3 C=3 
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SEMESTER –II 

 

19272H21 - EHV POWER TRANSMISSION 

3  1  0  4 

 

 

1. INTRODUCTION        9 
Standard transmission voltages – different configurations of EHV and UHV lines – 

average values of line parameters – power handling capacity and line loss – costs of transmission 

lines and equipment – mechanical considerations in line performance. 

 

2. CALCULATION OF LINE PARAMETERS     9 
Calculation of resistance, inductance and capacitance for multi-conductor lines – 

calculation of sequence inductances and capacitances – line parameters for different modes of 

propagation – resistance and inductance of ground return, numerical example involving a typical 

400/220kV line using line constant program. 

 

3. VOLTAGE GRADIENTS OF CONDUCTORS    9 
Charge-potential relations for multi-conductor lines – surface voltage gradient on 

conductors – gradient factors and their use – distribution of voltage gradient on sub conductors 

of bundle - voltage gradients on conductors in the presence of ground wires on towers. 

 

4. CORONA EFFECTS        9 
Power losses and audible losses: I R loss and corona loss - audible noise generation and 

characteristics - limits for audible noise - Day-Night equivalent noise level- radio interference: 

corona pulse generation and properties - limits for radio interference fields 

 

5. ELECTROSTATIC FIELD OF EHV LINES     9 
Effect of EHV line on heavy vehicles - calculation of electrostatic field of AC lines- 

effect of high field on humans, animals, and plants - measurement of electrostatic fields - 

electrostatic Induction in unenergised circuit of a D/C line - induced voltages in insulated ground 

wires - electromagnetic interference 

                                             L = 45   T = 15   P = 0   C =4    

REFERENCES 

1. Rakosh Das Begamudre, “Extra High Voltage AC Transmission Engineering”, Second 

Edition, New Age International Pvt. Ltd., 1990. 

2. Power Engineer’s Handbook, Revised and Enlarged 6th Edition, TNEB Engineers’   

Association, October 2002. 

3. Microtran Power System Analysis Corporation, Microtran Reference Manual, Vancouver 

Canada. (Website: www.microtran.com). 
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SEMESTER – II 

19272H22 - ECONOMIC OPERATIONS OF POWER SYSTEMS-II 

             3  1  0  4 

1. AUTOMATIC GENERATION CONTROL     9 

Plant and system level control problem – ALFC of single area system modeling state and 

transient response – EDC control loop – ALFC of multi area system – modeling – static and 

transient response of two area system development of state variable model – two area system – 

AGC system design Kalman’s method. 

 

2. AUTOMATIC VOLTAGE CONTROL      9 

Modeling of AVR loop – components – dynamic and static analysis – stability 

compensation – system level voltage control using OLTC, capacitor and generator voltages – 

expert system application for system voltage control. 

 

3. SECURITY CONTROL CONCEPT      9 

System operating states by security control functions – monitoring evaluation of system 

state by contingency analysis – corrective controls (preventive, emergency and restorative) – 

islanding scheme.  

 

4. STATE ESTIMATION        9  

Least square estimation – basic solution – sequential form of solution – static state 

estimation of power system by different algorithms – tracking state estimation of power system- 

computation consideration – external equivalency. Treatment of bad data and on line load flow 

analysis. 

5. COMPUTER CONTROL OF POWER SYSTEM    9 

Energy control center – various levels – national – regional and state level SCADA 

system – computer configuration – functions, monitoring, data acquisition and controls – EMS 

system – software in  EMS system. Expert system applications for power system operation.                                           

   L = 45   T = 15   P = 0   C =4    

REFERENCES          

1. Kundur.P., “power system stability and control”, McGraw Hill, 1994. 

2. Anderson P.M., and Fouad A.A, “power system control and stability”, Galgotia publication, New 

Delhi, 1981. 

3. Taylor C.W., “power systems voltage stability”, McGraw Hill, New Delhi, 1993.  

4. IEEE recommended practice for excitation system models for power system stability studies, 

IEEE standard 421.5, 1992. 

5. Kimbark E.W., “power system stability”, Vol.3., Synchronous machines, John Wiley and sons, 

1956. 

6. T.V Custem, C.Vournas, “voltage stability of power system”, Kluwer Acadamic Publishers, 

1998. 

7. Elgerd O.L., “Elctric energy systems theory – an introduction”, McGraw Hill, New Delhi, 1971. 
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SEMESTER – II 

19272H23 - POWER SYSTEM PROTECTION 

3  1  0  4 

1. INTRODUCTION         9 

General philosophy – Review of conventional equipment protection schemes – state of 

the art: Numerical relays 

 

2. DISTANCE PROTECTION       9 

Transmission line protection – fault clearing times – relaying quantities during swings – 

evaluation of distance relay performance during swings – prevention of tripping during transient 

conditions – automatic line reclosing – generator out of step protection – simulation of distance 

relays during transients. 

 

3. GENERATOR PROTECTION       9 

Out – of – step, loss of excitation. System response to severe upsets – nature of system response 

to severe upsets – frequency actuated schemes for load shedding and islanding. 

 

4. INTRODUCTION TO COMPUTER RELAYING    9 

Development of computer relaying – historical background – Expected benefits of computer 

relaying – computer relay architecture – A/D converter – Anti aliasing filters – substation 

computer hierarchy. 

 

5. DIGITAL TRANSMISSION LINE RELAYING     9 

Introduction – source of error – relaying as parameter estimation – beyond parameter estimation 

– symmetrical component distance relay – protection of series compensated lines. Digital 

protection of transformers, machines and buses. 

                                             L = 45   T = 15   P = 0   C =4    

     REFERENCES 

1. Arun k. Phadke, James.S.Thorp, “ Computer relaying for power system”, John Wiley and sons, 

New York, 1988. 

2. Jones D., “Analysis and protection of electrical power systems”, Pitman Publishing, 1971. 

3. “Power system references manual, Ray rolls protection”, Orient press, 1982. 

4. Stanly H., Horowitz ( ED), “Protective relaying for power system”, IEEE press, 1980. 

5. Kundur P., “power system stability and control”, McGraw Hill, 1994. 
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SEMESTER - II 

 

19272L26- POWER SYSTEM SIMULATION LAB – II           0  0  3  3 

 

         

LIST OF EXPRIMENTS:  

 

1. Small signal stability analysis: SMIB and Multi machine configuration. 

2. Transients stability analysis of Multi – machine configuration. 

3. Load Frequency control: single area, multi area control. 

4. Economic load dispatch with losses 

5. Unit commitment by dynamic programming & priority list method 

 

 

 

P=3 C=3 
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SEMESTER – III 

 

19272H31 - ELECTRICAL TRANSIENTS IN POWER SYSTEMS 

3  1  0  4 

 

1. TRAVELLING WAVES ON TRANSMISSION LINE   9 
Lumped and Distributed Parameters – Wave Equation – Reflection, Refraction, Behavior of 

Travelling waves at the line terminations – Lattice Diagrams – Attenuation and Distortion – 

Multi-conductor system and Velocity wave. 

 

2. COMPUTATION OF POWER SYSTEM TRANSIENTS   9 
Principle of digital computation – Matrix method of solution, Modal analysis, Z transforms, 

Computation using EMTP – Simulation of switches and non-linear elements. 

 

3. LIGHTNING, SWITCHING AND TEMPORARY OVERVOLTAGES 9 
Lightning: Physical phenomena of lightning – Interaction between lightning and power 

system – Factors contributing to line design – Switching: Short line or kilometric fault – 

Energizing transients - closing and re-closing of lines - line dropping, load rejection - Voltage 

induced by fault – Very Fast Transient Overvoltage (VFTO) 

 

4. BEHAVIOUR OF WINDING UNDER TRANSIENT CONDITION 9 
Initial and Final voltage distribution - Winding oscillation - traveling wave solution - 

Behavior of the transformer core under surge condition – Rotating machine – Surge in generator 

and motor 

 

5. INSULATION CO-ORDINATION      9 
Principle of insulation co-ordination in Air Insulated substation (AIS) and Gas Insulated 

Substation (GIS), insulation level, statistical approach, co-ordination between insulation and 

protection level –overvoltage protective devices – lightning arresters, substation earthing. 

                                             L = 45   T = 15   P = 0   C =4    

REFERENCES 

1. Pritindra Chowdhari, “Electromagnetic transients in Power System”, John Wiley and Sons 

Inc., 1996. 

2. Allan Greenwood, “Electrical Transients in Power System”, Wiley & Sons Inc. New York, 

1991. 

3. Klaus Ragaller, “Surges in High Voltage Networks”, Plenum Press, New York, 1980. 

4. Rakosh Das Begamudre, “Extra High Voltage AC Transmission Engineering”, (Second 

edition) Newage International (P) Ltd., New Delhi, 1990. 

5. Naidu M S and Kamaraju V, “High Voltage Engineering”, Tata McGraw-Hill Publishing 

Company Ltd., New Delhi, 2004. 

6. IEEE Guide for safety in AC substation grounding IEEE Standard 80-2000. 

7. Working Group 33/13-09 (1988), ‘Very fast transient phenomena associated with Gas   

Insulated System’, CIGRE, 33-13, pp. 1-2 
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ELECTIVE- I (semester-I) 

19272E16A – ANALYSIS AND DESIGN OF POWER CONVERTERS   L T P C 

                3 0 0 3 

OBJECTIVES: 

 

• To determine the operationand characteristics of controlled rectifiers. 

• To apply switching techniques and basic topologies of DC-DC switching regulators. 

• To introduce the design of power converter components. 

• To provide an in depth knowledge about resonant converters. 

• To comprehend the conceptsof AC-AC power converters and their applications. 

 

UNIT I SINGLE PHASE & THREE PHASE CONVERTERS  9 

 

Principle of phase controlled converter operation – single-phase full converter and semi-

converter (RL,RLE load)- single phase dual converter – Three phase operation full converter and 

semi-converter (R,RL,RLE load) – reactive power – power factor improvement techniques –

PWM rectifiers. 

 

UNIT II DC-DC CONVERTERS      9 

 

Limitations of linear power supplies, switched mode power conversion, Non-isolated DC-DC 

converters: operation and analysis of Buck, Boost, Buck-Boost, Cuk& SEPIC – under 

continuous and discontinuous operation – Isolated converters: basic operation of Flyback, 

Forward and Push-pull topologies. 

 

UNIT III DESIGN OF POWER CONVERTER COMPONENTS  9 

 

Introduction to magnetic materials- hard and soft magnetic materials –types of cores , copper 

windings – Design of transformer –Inductor design equations –Examples of inductor design for 

buck/flyback converter-selection of output filter capacitors – selection of ratings for devices – 

input filter design. 

 

UNIT IV RESONANT DC-DC CONVERTERS    9 

 

Switching loss, hard switching, and basic principles of soft switching- classification of resonant 

converters- load resonant converters – series and parallel – resonant switch converters – 

operation and analysis of ZVS, ZCS converters comparison of ZCS/ZVS-Introduction to 

ZVT/ZCT PWM converters. 

 

UNIT V AC-AC CONVERTERS      9 

 

Principle of on-off and phase angle control – single phase ac voltage controller – analysis with R 

& RL load – Three phase ac voltage controller – principle of operation of cyclo converter – 

single phase and three phase cyclo converters – Introduction to matrix converters. 

TOTAL : 45 PERIODS 

OUTCOMES: 

At the end of the course the student will be able to: 

• Analyze various single phase and three phase power converters 

• Select and design dc-dc converter topologies for a broad range of power conversion 

applications. 

• Develop improved power converters for any stringent application requirements. 

• Design ac-ac converters for variable frequency applications. 
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TEXT BOOKS: 

1 Ned Mohan,T.MUndeland and W.P Robbin, “Power Electronics: converters, Application 

and design” John Wiley and sons.Wiley India edition, 2006. 

2 Rashid M.H., “Power Electronics Circuits, Devices and Applications ", Prentice Hall 

India, Third Edition, New Delhi, 2004. 

3 P.C. Sen, “Modern Power Electronics”, Wheeler Publishing Co, First Edition, New 

Delhi, 1998. 

4 P.S.Bimbra, “Power Electronics”, Khanna Publishers, Eleventh Edition, 2003 

5 Simon Ang, Alejandro Oliva, “Power-Switching Converters, Second Edition, CRC Press, 

Taylor & Francis Group, 2010 

6 V.Ramanarayanan, “Course material on Switched mode power conversion”, 2007 

7 Alex Van den Bossche and VencislavCekovValchev, “Inductors and 

TransformersforPowerElectronics”, CRC Press, Taylor & Francis Group, 2005 

8 W. G. Hurley and W. H.Wolfle, “Transformers and Inductors for Power Electronics 

Theory, Design and Applications”, 2013 John Wiley & Sons Ltd. 

9 Marian.K.Kazimierczuk and DariuszCzarkowski, “Resonant Power Converters”, John 

Wiley & Sons limited, 2011 
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ELECTIVE– I  (semester-I)         
 

19272E16B - MODELLING AND ANALYSIS OF ELECTRICAL MACHINES 

3  1  0  4 

 

UNIT I PRINCIPLES OF ELECTROMAGNETIC ENERGY CONVERSION  

General expression of stored magnetic energy - co-energy and force/torque - example using 

single and doubly excited system. 

. 

UNIT II BASIC CONCEPTS OF ROTATING MACHINES  

Calculation of air gap M.M.F. - per phase machine inductance using physical machine data - 

voltage and torque equation of D.C. machine - three phase symmetrical induction machine and 

salient pole synchronous machines in phase variable form. 

 

UNIT III INTRODUCTION TO REFERENCE FRAME THEORY  

Static and rotating reference frames - transformation relationships - examples using static 

symmetrical three phase R, R-L, R-L-M and R-L-C circuits - application of reference frame 

theory to three phase symmetrical induction and synchronous machines - dynamic direct and 

quadrature axis model in arbitrarily rotating reference frames - voltage and torque equations - 

derivation of steady state phasor relationship from dynamic model - generalized theory of 

rotating electrical machine and Kron’s primitive machine. 

 

UNIT IVD ETERMINATIONOF SYNCHRONOUS MACHINE DYNAMIC 

EQUIVALENT CIRCUIT PARAMETERS 

Standard and derived machine time constants - frequency response test - analysis and dynamic 

modeling of two phase asymmetrical induction machine and single phase induction machine. 

 

UNIT V SPECIAL MACHINES 

Permanent magnet synchronous machine - surface permanent magnet (square and sinusoidal 

back E.M.F. type) and interior permanent magnet machines - construction and operating 

principle - dynamic modeling and self controlled operation - analysis of switch reluctance 

motors. 

                                             L = 45   T = 15   P = 0   C =4    

TEXT BOOKS 

1. Charles Kingsley, A.E. Fitzgerald Jr. and Stephen D. Umans, ‘Electric Machinery’, Tata 

McGraw-Hill, Fifth Edition, 1992. 

2. R. Krishnan, ‘Electric Motor & Drives: Modelling, Analysis and Control’, Prentice Hall of 

India, 2001. 

REFERENCES 

1. C.V. Jones, ‘The Unified Theory of Electrical Machines’, Butterworth, 1967. 

2. T.J.E. Miller, ‘Brushless Permanent Magnet and Reluctance Motor Drives’ Clarendon 

Press, 1989. 
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19272E16C ADVANCED POWER SYSTEM DYNAMICS                  L T P C 
OBJECTIVES:                          3  0 0 3 
      
• To perform transient stability analysis using unified algorithm. 
• To impart knowledge on sub-synchronous resonance and oscillations 
• To analyze voltage stability problem in power system. 
• To familiarize the methods of transient stability enhancement 
 
UNIT I TRANSIENT STABILITY ANALYSIS    9 
 
Review of numerical integration methods: Euler and Fourth Order Runge-Kutta methods, 
Numerical stability and implicit methods, Interfacing of Synchronous machine (variable 
voltage) model to the transient stability algorithm (TSA) with partitioned – explicit and 
implicit approaches – Interfacing SVC with TSA-methods to enhance transient stability 
 
UNIT II UNIFIED ALGORITHM FOR DYNAMIC ANALYSIS OF POWER SYSTEMS 

       9 
Need for unified algorithm- numerical integration algorithmic steps-truncation error- 
variable step size – handling the discontinuities- numerical stability- application of the 
algorithm for transient. Mid-term and long-term stability simulations 
  
UNIT III SUBSYSNCHRONOUS RESONANCE (SSR) AND OSCILLATIONS 9 
Subsynchronous Resonance (SSR) – Types of SSR - Characteristics of series –Compensated 
transmission systems –Modeling of turbine-generator-transmission network- Self-
excitation due to induction generator effect – Torsional interaction resulting in SSR –
Methods of analyzing SSR – Numerical examples illustrating instability of subsynchronous 
oscillations – time-domain simulation of subsynchronous resonance – EMTP with detailed 
synchronous machine model- Turbine Generator Torsional Characteristics: Shaft system 
model – Examples of torsional characteristics – Torsional Interaction with Power System 
Controls: Interaction with generator excitation controls – Interaction with speed governors 
– Interaction with nearby DC converters 
 
UNIT IV TRANSMISSION, GENERATION AND LOAD ASPECTS OF VOLTAGE

 STABILITY ANALYSIS    9 
 
Review of transmission aspects – Generation Aspects: Review of synchronous machine 
theory – Voltage and frequency controllers – Limiting devices affecting voltage stability – 
Voltage-reactive power characteristics of synchronous generators – Capability curves – 
Effect of machine limitation on deliverable power – Load Aspects – Voltage dependence of 
loads – Load restoration dynamics – Induction motors – Load tap changers – Thermostatic 
load recovery – General aggregate load models. 
 
UNIT V ENHANCEMENT OF TRANSIENT STABILITY AND COUNTER MEASURES 

FOR SUB SYNCHRONOUS RESONANCE 9 
 
Principle behind transient stability enhancement methods: high-speed fault clearing, 
reduction of transmission system reactance, regulated shunt compensation, dynamic 
braking, reactor switching, independent pole-operation of circuit-breakers, single-pole 
switching, fast-valving, high-speed excitation systems; NGH damper scheme. 

TOTAL : 45 PERIODS 
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OUTCOMES: 
 
• Learners will be able to understand the various schemes available in Transformer 

protection 
• Learners will have knowledge on Over current protection. 
• Learners will attain knowledge about Distance and Carrier protection in 

transmission lines. 
• Learners will understand the concepts of Busbar protection. 
• Learners will attain basic knowledge on numerical protection techniques 
 
REFERENCES 
 
1 R.Ramnujam,” Power System Dynamics Analysis and Simulation”, PHI Learning 

Private Limited, New Delhi, 2009 
2 T.V. Cutsem and C.Vournas, “Voltage Stability of Electric Power Systems”, Kluwer 

publishers,1998 
3 P. Kundur, “Power System Stability and Control”, McGraw-Hill, 1993. 
4 H.W. Dommel and N.Sato, "Fast Transient Stability Solutions," IEEE Trans., Vol. PAS-

91, pp, 1643-1650, July/August 1972. 
5 Roderick J . Frowd and J. C. Giri, “Transient stability and Long term dynamics 

unified”, IEEE Trans., Vol 101, No. 10, October 1982. 
6 M.Stubbe, A.Bihain,J.Deuse, J.C.Baader, “A New Unified software program for the 

study of the dynamic behaviour of electrical power system” IEEE Transaction, 
Power Systems, Vol.4.No.1,Feb:1989 Pg.129 to 138 
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19253E16D   DESIGN OF SUBSTATIONS  L T P C 
OBJECTIVES:        3 0 0 3 
      
• To provide in-depth knowledge on design criteria of Air Insulated Substation (AIS) 

and Gas Insulated Substation (GIS). 
• To study the substation insulation co-ordination and protection scheme. 
• To study the source and effect of fast transients in AIS and GIS. 
 
UNIT I   INTRODUCTION TO AIS AND GIS    9 
 
Introduction – characteristics – comparison of Air Insulated Substation (AIS) and Gas 
Insulated Substation (GIS) – main features of substations, Environmental considerations, 
Planning and installation- GIB / GIL 
 
UNIT II MAJOR EQUIPMENT AND LAYOUT OF AIS AND GIS   9 
 
Major equipment – design features – equipment specification, types of electrical stresses, 
mechanical aspects of substation design- substation switching schemes- single feeder 
circuits; single or main bus and sectionalized single bus- double main bus-main and 
transfer bus- main, reserve and transfer bus- breaker-and-a- half scheme-ring bus 
 
UNIT III INSULATION COORDINATION OF AIS AND GIS   9 
 
Introduction – stress at the equipment – insulation strength and its selection – standard 
BILs – Application of simplified method – Comparison with IEEE and IEC guides. 
 
UNIT IV GROUNDING AND SHIELDING     9 
 
Definitions – soil resistivity measurement – ground fault currents – ground conductor – 
design of substation grounding system – shielding of substations – Shielding by wires and 
masts. 
 
UNIT V FAST TRANSIENTS PHENOMENON IN AIS AND GIS  9 
 
Introduction – Disconnector switching in relation to very fast transients – origin of VFTO – 
propagation and mechanism of VFTO – VFTO characteristics – Effects of VFTO. 
 

TOTAL: 45 PERIODS 
 
OUTCOMES: 
 
• Ability to apply Awareness towards substation equipment and their arrangements. 
• Ability to design the substation for present requirement with proper insulation 

coordination and protection against fast transients. 
 
REFERENCES 
1 Andrew R. Hileman, “Insulation coordination for power systems”, Taylor and 

Francis, 1999. 
2 M.S. Naidu, “Gas Insulation Substations”, I.K. International Publishing House Private 

Limited, 2008. 
3 Klaus Ragallar, “Surges in high voltage networks” Plenum Press,New York, 1980. 
4 “Power Engineer’s handbook”, TNEB Association. 1362
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5 Pritindra Chowdhuri, “Electromagnetic transients in power systems”, PHI Learning 

Private Limited, New Delhi, Second edition, 2004. 
6 “Design guide for rural substation”, United States Department of Agriculture, RUS 

Bulletin, 1724E-300, June 2001. 
7 AIEE Committee Report, “Substation One-line Diagrams,” AIEE Trans. On Power 

Apparatus and Systems, August 1953. 
8 Hermann Koch, “Gas Insulated Substations”, Wiley-IEEE Press, 2014. 
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ELECTIVES – II (semester-II) 

19272E24A SMART GRID LTPC 

OBJECTIVES: 

 3003 

  

 To Study about Smart Grid technologies, different smart meters and advanced 

metering infrastructure. 

 To familiarize the power quality management issues in Smart Grid. 

 To familiarize the high performance computing for Smart Grid applications 

UNIT I INTRODUCTION TO SMART GRID      

 9 

Evolution of Electric Grid, Concept, Definitions and Need for Smart Grid, Smart grid drivers, 

functions, opportunities, challenges and benefits, Difference between conventional & Smart 

Grid, National and International Initiatives in Smart Grid. 

 

UNIT II SMART GRID TECHNOLOGIES      

 9 

Technology Drivers, Smart energy resources, Smart substations, Substation Automation, 

Feeder Automation ,Transmission systems: EMS, FACTS and HVDC, Wide area monitoring, 

Protection and control, Distribution systems: DMS, Volt/Var control, Fault Detection, 

Isolation and service restoration, Outage management, High-Efficiency Distribution 

Transformers, Phase Shifting Transformers, Plug in Hybrid Electric Vehicles (PHEV). 

 

UNIT III SMART METERS AND ADVANCED METERING INFRASTRUCTURE  

 9 

Introduction to Smart Meters, Advanced Metering infrastructure (AMI) drivers and 

benefits, AMI protocols, standards and initiatives, AMI needs in the smart grid, Phasor 

Measurement Unit(PMU), Intelligent Electronic Devices (IED) & their application for 

monitoring & protection. 

 

UNIT IV POWER QUALITY MANAGEMENT IN SMART GRID    

 9 

Power Quality & EMC in Smart Grid, Power Quality issues of Grid connected Renewable 

Energy Sources, Power Quality Conditioners for Smart Grid, Web based Power Quality 

monitoring, Power Quality Audit. 
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UNIT V HIGH PERFORMANCE COMPUTING FOR SMART GRID 9 

 APPLICATIONS  

Local Area Network (LAN), House Area Network (HAN), Wide Area Network (WAN), 

Broadband over Power line (BPL), IP based Protocols, Basics of Web Service and CLOUD 

Computing to make Smart Grids smarter, Cyber Security for Smart Grid. 

 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Learners will develop more understanding on the concepts of Smart Grid and  

its present developments. 

 Learners will study about different Smart Grid technologies. 

 Learners will acquire knowledge about different smart meters and advanced  

metering infrastructure. 

 Learners will have knowledge on power quality management in Smart Grids 

 Learners will develop more understanding on LAN, WAN and Cloud  

Computing for Smart Grid application 

 

REFERENCES 

 

1 Stuart Borlase “Smart Grid :Infrastructure, Technology and Solutions”, CRC Press 

2012. 

2 Janaka Ekanayake, Nick Jenkins, KithsiriLiyanage, Jianzhong Wu, Akihiko Yokoyama, 

“Smart Grid: Technology and Applications”, Wiley 2012. 

3 Vehbi C. Güngör, DilanSahin, TaskinKocak, Salih Ergüt, Concettina Buccella, Carlo  

 Cecati, and Gerhard P. Hancke, “Smart Grid Technologies: Communication  

 Technologies and Standards” IEEE Transactions On Industrial Informatics, Vol. 7,  

 No. 4, November 2011. 

4 Xi Fang, Satyajayant Misra, Guoliang Xue, and Dejun Yang “Smart Grid – The New  

and Improved Power Grid: A Survey” , IEEE Transaction on Smart Grids, vol. 14, 

2012. 

 

 

 

 

1365



Skill Development Employability Entrepreneurship 

 

19272E24B SOLAR AND ENERGY STORAGE SYSTEMS LTPC 

OBJECTIVES: 

 3003 

  

 To Study about solar modules and PV system design and their applications 

 To Deal with grid connected PV systems 

 To Discuss about different energy storage systems 

UNIT I INTRODUCTION        9 

Characteristics of sunlight – semiconductors and P-N junctions –behavior of solar cells – 

cell properties – PV cell interconnection 

UNIT II STAND ALONE PV SYSTEM      9 

Solar modules – storage systems – power conditioning and regulation - MPPT- protection – 

stand alone PV systems design – sizing 

UNIT III GRID CONNECTED PV SYSTEMS     9 

PV systems in buildings – design issues for central power stations – safety – Economic 

aspect – Efficiency and performance - International PV programs 

UNIT IV ENERGY STORAGE SYSTEMS     9 

Impact of intermittent generation – Battery energy storage – solar thermal energy storage 

– pumped hydroelectric energy storage 

UNIT V APPLICATIONS       9 

Water pumping – battery chargers – solar car – direct-drive applications –Space – 

Telecommunications. 

TOTAL : 45 PERIODS 

OUTCOMES: 

 Students will develop more understanding on solar energy storage systems 

 Students will develop basic knowledge on standalone PV system 

 Students will understand the issues in grid connected PV systems 

 Students will study about the modeling of different energy storage systems  

and their performances 

 Students will attain more on different applications of solar energy 

REFERENCES 

1 Solanki C.S., “Solar Photovoltaics: Fundamentals, Technologies And Applications”, 

PHI Learning  Pvt. Ltd.,2015. 

2 Stuart R.Wenham, Martin A.Green, Muriel E. Watt and Richard Corkish, “Applied 

Photovoltaics”, 2007,Earthscan, UK. Eduardo Lorenzo G. Araujo, “Solar electricity 

engineering of photovoltaic  systems”, Progensa,1994. 
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3 Frank S. Barnes & Jonah G. Levine, “Large Energy storage Systems Handbook”, CRC  

Press, 2011. 

4 McNeils, Frenkel, Desai, “Solar & Wind Energy Technologies”, Wiley Eastern,  

1990 

5 S.P. Sukhatme , “Solar Energy”, Tata McGraw Hill,1987. 
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19272E24C  POWER SYSTEM RELIABILITY                     L T P C 

OBJECTIVES:                                3   0  0 3  

• To introduces the objectives of Load forecasting. 

• To study the fundamentals of Generation system, transmission system and 

Distribution system reliability analysis 

• To illustrate the basic concepts of Expansion planning 

UNIT I    LOAD FORECASTING    9 

Objectives of forecasting - Load growth patterns and their importance in planning - Load 

forecasting Based on discounted multiple regression technique-Weather sensitive load 

forecasting-Determination of annual forecasting-Use of AI in load forecasting. 

UNIT II  GENERATION SYSTEM RELIABILITY ANALYSIS  9 

Probabilistic generation and load models- Determination of LOLP and expected value of 

demand not served –Determination of reliability of ISO and interconnected generation 

systems 

UNIT III  TRANSMISSION SYSTEM RELIABILITY ANALYSIS 9 

Deterministic contingency analysis-probabilistic load flow-Fuzzy load flow probabilistic 

transmission system reliability analysis-Determination of reliability indices like LOLP and 

expected value of demand not served 

UNIT IV   EXPANSION PLANNING    9 

Basic concepts on expansion planning-procedure followed for integrate transmission 

system planning, current practice in India-Capacitor placer problem in transmission 

system and radial distributions system. 

UNIT V  DISTRIBUTION SYSTEM PLANNING OVERVIEW 9 

Introduction, sub transmission lines and distribution substations-Design primary and 

secondary systems-distribution system protection and coordination of protective devices. 

TOTAL: 45 PERIODS 

 OUTCOMES: 

• Students will develop the ability to learn about load forecasting. 

• Students will learn about reliability analysis of ISO and interconnected systems. 

• Students will understand the concepts ot Contingency analysis and Probabilistic 

Load flow Analysis 

• Students will be able to understand the concepts of Expansion planning 

• Students will have knowledge on the fundamental concepts of the Distribution 

system planning 
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REFERENCES 

1 Roy Billinton & Ronald N. Allan, “Reliability Evaluation of Power Systems” Springer 

Publication, 

2 R.L. Sullivan, “Power System Planning”, Tata McGraw Hill Publishing Company Ltd 

1977. 

3 X. Wang & J.R. McDonald, “Modern Power System Planning”, McGraw Hill Book 

Company 1994. 

4 T. Gonen, “Electrical Power Distribution Engineering”, McGraw Hill Book Company 

1986. 

5 B.R. Gupta, “Generation of Electrical Energy”,S.Chand Publications 1983. 
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19272E24D DISTRIBUTED GENERATION AND MICROGRID       L T P C 

OBJECTIVES:          3 0  0 3  

• To illustrate the concept of distributed generation 

• To analyze the impact of grid integration. 

• To study concept of Microgrid and its configuration 

UNIT I    INTRODUCTION    9 

Conventional  power generation: advantages  and  disadvantages,  Energy  crises, Non- 

conventional energy (NCE) resources: review of Solar PV, Wind Energy systems, Fuel Cells, 

micro-turbines, biomass, and tidal sources. 

UNIT II   DISTRIBUTED GENERATIONS (DG) 9 

Concept of distributed generations, topologies, selection of sources, regulatory standards/ 

framework, Standards for interconnecting Distributed resources to electric power systems: 

IEEE 1547. DG installation classes, security issues in DG implementations. Energy storage 

elements: Batteries, ultra-capacitors, flywheels. Captive power plants 

UNIT III   IMPACT OF GRID INTEGRATION  9 

Requirements for grid interconnection, limits on operational parameters,: voltage, 

frequency, THD, response to grid abnormal operating conditions, islanding issues. Impact 

of grid integration with NCE sources on existing power system: reliability, stability and 

power quality issues. 

UNIT IV    BASICS OF A MICROGRID  9 

Concept and definition of microgrid, microgrid drivers and benefits, review of sources of 

microgrids, typical structure and configuration of a microgrid, AC and DC microgrids, 

Power Electronics interfaces in DC and AC microgrids 

UNIT V  CONTROL AND OPERATION OF MICROGRID 9 

Modes of operation and control of microgrid: grid connected and islanded mode, Active and 

reactive power control, protection issues, anti-islanding schemes: passive, active and 

communication based techniques, microgrid communication infrastructure, Power quality 

issues in microgrids, regulatory standards, Microgrid economics, Introduction to smart 

microgrids. 

         TOTAL : 45 PERIODS 

 

OUTCOMES: 

• Learners will attain knowledge on the various schemes of conventional and 

nonconventional power generation. 
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• Learners will have knowledge on the topologies and energy sources of distributed 

generation. 

• Learners will learn about the requirements for grid interconnection and its impact 

with NCE sources 

• Learners will understand the fundamental concept of Microgrid. 

 

REFERENCES 

1 Amirnaser Yezdani, and Reza Iravani, “Voltage Source Converters in Power Systems: 

Modeling, Control and Applications”, IEEE John Wiley Publications, 2010. 

2 DorinNeacsu, “Power Switching Converters: Medium and High Power”, CRC Press, 

Taylor & Francis, 2006 

3 Chetan Singh Solanki, “Solar Photo Voltaics”, PHI learning Pvt. Ltd., New Delhi,2009 

4 J.F. Manwell, J.G. McGowan “Wind Energy Explained, theory design and 

applications”, Wiley publication 2010. 

5 D. D. Hall and R. P. Grover, “Biomass Regenerable Energy”, John Wiley, New York, 

1987. 

6 John Twidell and Tony Weir, “Renewable Energy Resources” Tyalor and Francis 

Publications, Second edition 2006. 
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ELECTIVES – III  (semester-II) 

19272E25A - WIND ENERGY CONVERSION SYSTEMS        

3  1  0  4 

UNIT-I  INTRODUCTION:                                                                                                 9 

History of wind Electric generation - Darrieus wind - Horizontal and vertical axis-Wind turbine - 

other modern developments - Future possibilities.  

 

UNIT-II  WIND RESOURCE AND ITS POTENTIAL FOR ELECVTRIC POWER  

GENERATION:                                                                                                               9 

Power Extracted By A Wind Driven Machine  - Nature and occurrence of wind 

characteristics and power production - variation of mean wind speed with time.  

 

UNIT-III WIND POWER SITES AND WIND MEASUREMENTS:                           9 

Average wind speed and other factors affecting choice of the site  - Effect of wind direction - 

Measurement of wind velocity - Personal estimation without instruments- anemometers - 

Measurement of wind direction.  

UNIT-IV   WIND TURBINES WITH ASYNCHRONOUS GENERATORS AND              

CONTROL ASPECTS:                                                                                                      9 

Asynchronous systems - Ac Generators - Self excitation of Induction Generator - 

Single  Phase  operation  of  Induction  Generator  -  Permanenet  magnet  Generators  - 

Basic  control  aspects  -  fixed  speed  ratio  control  scheme  -  fixed  vs  variable  speed 

operation of WECS.  

UNIT-V   GENERATION OF ELECTRICITY                                                               9     

Active  and  reactive  power  -  P  and  Q  transfer  in  power  systems  -  Power converters - 

Characteristics of Generators - Variable Speed options - Economics.  

                                                                                                                                                                   

L = 45   T = 15   P = 0   C =4    

REFERENCES:  

1.  N.G.Calvert, 'Wind  Power  Principles:  Their  Application  on  small  scale’,  Charles  

     Friffin& co. Ltd, London, 1979.  

2.  Gerald W.Koeppel, “Pirnam’s and Power from the wind”, Van Nastran Reinhold  

     Co., London, 1979.  

3.  Gary L. Johnson, “Wind Energy System”, Prentice hall Inc., Englewood Cliffs, New  

     Jersey, 1985.  

4.  Wind energy conversion system by L. Lfreris, Prentice hall (U.K) Ltd., 1990.  
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ELECTIVE III  (semester-II) 

 

19272E25B - AI TECHNIQUES TO POWER SYSTEMS 
3  1  0  4 

 
1. INTRODUCTION TO NEURAL NETWORKS    9 

Basics of ANN - perceptron - delta learning rule - back propagation algorithm - 

multilayer feed forward network - memory models - bi-directional associative memory - 

Hopfield network. 

 

2. APPLICATIONS TO POWER SYSTEM PROBLEMS   9 

Application of neural networks to load forecasting - contingency analysis - VAR control - 

economic load dispatch. 

 

3. INTRODUCTION TO FUZZY LOGIC      9 

Crispness - vagueness - fuzziness - uncertainty - fuzzy set theory fuzzy sets - fuzzy set 

operations - fuzzy measures - fuzzy relations - fuzzy function - structure of fuzzy logic 

controller – fuzzification models - data base - rule base - inference engine defuzzification 

module. 

 

4. APPLICATIONS TO POWER SYSTEMS     9 

Decision making in power system control through fuzzy set theory - use of fuzzy set 

models of LP in power systems scheduling problems - fuzzy logic based power system 

stabilizer. 

 

5. GENETIC ALGORITHM AND ITS APPLICATIONS TO POWER SYSTEMS 

 9 

Introduction - simple genetic algorithm - reproduction - crossover - mutation – advanced 

operators in genetic search - applications to voltage control and stability studies. 

                                             L = 45   T = 15   P = 0   C =4    

REFERENCES: 

   1. James A. Freeman and Skapura.B.M „Neural Networks - Algorithms Applications and       

Programming Techniques‟, Addison Wesley, 1990. 

   2.  George Klir and Tina Folger.A, „Fuzzy sets, Uncertainty and Information‟, Prentice Hall of 

India, 1993. 

   3. Zimmerman.H.J,„Fuzzy Set Theory and its Applications‟, Kluwer Academic Publishers         

1994. 

   4.   IEEE tutorial on „Application of Neural Network to Power Systems‟, 1996. 

   5. Loi Lei Lai, „Intelligent System Applications in Power Engineering‟, John Wiley & 

SonsLtd.,1998. 

 

************* 
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19272E25C   ELECTRICAL DISTRIBUTION SYSTEM             L T P C 
 
OBJECTIVES:          3 0 0 3 
      
• To provide knowledge about the distribution system electrical characteristics 
• To gain knowledge about planning and designing of distribution system 
• To analyze power quality in distribution system 
• To analyze the power flow in balanced and unbalanced system 
 
UNIT I    INTRODUCTION    9 
 
Distribution System-Distribution Feeder Electrical Characteristics-Nature of Loads : 
Individual Customer Load, Distribution Transformer Loading and Feeder Load -Approximate 
Method of Analysis: Voltage Drop, Line Impedance, “K” Factors, Uniformly Distributed Loads 
and Lumping Loads in Geometric Configurations. 
 
UNIT II   DISTRIBUTION SYSTEM PLANNING  9 
 
Factors effecting planning, present techniques, planning models(Short term planning, long 
term planning and dynamic planning), planning in the future, future nature of distribution 
planning, Role of computer in Distribution planning. Load forecast, Load characteristics and 
Load models. 
 
UNIT III   DISTRIBUTION SYSTEM LINE MODEL 9 
 
Exact Line Segment Model-Modified Line Model- Approximate Line Segment Model-Modified 
“Ladder” Iterative Technique-General Matrices for Parallel Lines. 
 
UNIT IV    VOLTAGE REGULATION   9 
 
Standard Voltage Ratings-Two-Winding Transformer Theory-Two-Winding Autotransformer-
Step-Voltage Regulators: Single-Phase Step-Voltage Regulators-Three-Phase Step-Voltage 
Regulators- Application of capacitors in Distribution system. 
 
UNIT V   DISTRIBUTION FEEDER ANALYSIS  9 
 
Power-Flow Analysis- Ladder Iterative Technique -Unbalanced Three-Phase Distribution 
Feeder- Modified Ladder Iterative Technique- Load Allocation- Short-Circuit Studies. 
 
         TOTAL: 45 PERIODS 
 
OUTCOMES: 
 
• Ability to apply the concepts of planning and design of distribution system for utility 

systems 
• Ability to implement the concepts of volatage control in distribution system. 
• Ability to analyze the power flow in balanced and unbalanced system 
 
REFERENCES 
 
1. William H. Kersting," Distribution System Modeling and Analysis " CRC press 3rd 

edition,2012. 
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2. Turan Gonen, “Electric Power Distribution System Engineering”, McGraw Hill Company. 
1986 

3. James Northcote – Green, Robert Wilson, “Control and Automation of Electrical Power 
Distribution Systems”, CRC Press, New York, 2007. 

4. Pabla H S, “Electrical Power Distribution Systems”, Tata McGraw Hill. 2004 
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19272E25D ENERGY MANAGEMENT AND AUDITING  L T P C 
 
OBJECTIVES:        3  0  0 3 
      
• To study the concepts behind economic analysis and Load management. 
• To emphasize the energy management on various electrical equipments and metering. 
• To illustrate the concept of lighting systems and cogeneration. 
 
UNIT I    INTRODUCTION    9 
 
Need for energy management - energy basics- designing and starting an energy management 
program – energy accounting -energy monitoring, targeting and reporting-energy audit 
process. 
 
UNIT II  ENERGY COST AND LOAD MANAGEMENT  9 
 
Important concepts in an economic analysis - Economic models-Time value of money-Utility 
rate structures- cost of electricity-Loss evaluation- Load management: Demand control 
techniques-Utility monitoring and control system-HVAC and energy management-Economic 
justification. 
 
UNIT III ENERGY MANAGEMENT FOR MOTORS, SYSTEMS, AND  ELECTRICAL 

EQUIPMENT     9 
 
Systems and equipment- Electric motors-Transformers and reactors-Capacitors and 
synchronous machines. 
 
UNIT IV METERING FOR ENERGY MANAGEMENT   9 
 
Relationships between parameters-Units of measure-Typical cost factors- Utility meters - 
Timing of meter disc for kilowatt measurement - Demand meters - Paralleling of current 
transformers - Instrument transformer burdens-Multitasking solid-state meters - Metering 
location vs. requirements- Metering techniques and practical examples. 
 
UNIT V  LIGHTING SYSTEMS & COGENERATION  9 
 
Concept of lighting systems - The task and the working space -Light sources - Ballasts - 
Luminaries - Lighting controls-Optimizing lighting energy - Power factor and effect of 
harmonics on power quality - Cost analysis techniques-Lighting and energy standards 
Cogeneration: Forms of cogeneration - feasibility of cogeneration- Electrical interconnection. 
 
         TOTAL : 45 PERIODS 
OUTCOMES: 
 
• Students will develop the ability to learn about the need for energy management and 

auditing process 
• Learners will learn about basic concepts of economic analysis and load management. 
• Students will understand the energy management on various electrical equipments. 
• Students will have knowledge on the concepts of metering and factors influencing cost 

function 
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• Students will be able to learn about the concept of lighting systems, light sources and 
various forms of cogeneration 

 
REFERENCES 
 
1 Barney L. Capehart, Wayne C. Turner, and William J. Kennedy, “Guide to Energy 

Management”, Fifth Edition, The Fairmont Press, Inc., 2006 
2 Eastop T.D & Croft D.R, “Energy Efficiency for Engineers and Technologists”, Logman 

Scientific & Technical, 1990. 
3 Reay D.A, “Industrial Energy Conservation”, 1st edition, Pergamon Press, 1977. 
4 “IEEE Recommended Practice for Energy Management in Industrial and Commercial 

Facilities”, IEEE, 1996 
5 Amit K. Tyagi, “Handbook on Energy Audits and Management”, TERI, 2003. 
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ELECTIVES – IV   (semester-III) 

19272E32A - POWER ELECTRONICS APPLICATIONS IN POWER   SYSTEMS 

3  1  0  4 

UNIT: I STATIC COMPENSATOR CONTROL                                                               9  

Theory of load compensation - voltage regulation and power factor correction - 

phase  balance  and  PF  correction  of  unsymmetrical  loads -  Property  of  static compensator 

- Thyristor controlled rectifier (TCR) - Thyristor Controlled Capacitor (TSC) -Saturable core 

reactor - Control Strategies.  

 

UNIT: II HARMONIC CONTROL AND POWER FACTOR IMPROVEMENT        9 

Input power factor for different types of converters - power factor improvement using 

Load and forced commutated converters.  

 

UNIT: III VOLTAGE CONTROL USING STATIC TAP-CHANGERS                       9 

Conventional  tap  changing  methods,  static  tap  changers  using  Thyristor, different 

schemes - comparison.  

 

UNIT: IV STATIC EXCITATION CONTROL                                                                 9  

Solid state excitation of synchronous generators - Different schemes - Generex excitation 

systems.  

 

UNIT: V UNINTERRUPTABLE POWER SUPPLY SYSTEM                                      9   

Parallel, Redundant and  non- redundant  UPS -  Ups  using  resonant  power converters - 

Switch mode power supplies. 

                                                                                                                                                                  

L = 45   T = 15   P = 0   C =4    

TEXT BOOK  

Miller. T.J.E, “Reactive power control in Electric systems”. Wiley inter science, New York, 

1982.  

REFRENCES  

1.       “Static Compensator for AC power systems”, Proc. IEE vol.128 Nov. 1981. pp           

            362-406. 

2       “A Static alternative to the transformer on load tap changing”, IEEE Trans. On 

          Pas, Vol.PAS-99, Jan. /Feb. 1980, pp86-89. 

3.     “Improvements   in   Thyristor   controlled   static   on-   load   tap   controllers     

          for   transformers”, IEEE Trans. on PAS, Vol.PAS-101, Sept.1982, pp3091-3095.  

4.     “Shunt Thyristor rectifiers for the Generex Excitation systems”, IEEE Trans. On    

          PAS.  PAS -96, July/August, 1977, pp1219-1325.  
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                        19272E32B- POWER SYSTEM DYNAMICS                                         

3  1  0  4 
 
1.   SYNCHRONOUS MACHINE MODELLING                                             9 

      

Schematic Diagram, Physical Description: armature and field structure, machines with  multiple pole 

pairs, mmf  waveforms, direct and quadrature axes, Mathematical Description of a Synchronous 

Machine: Basic equations of a synchronous machine:  stator circuit equations, stator self, stator 

mutual and stator to rotor mutual inductances, dq0 Transformation: flux linkage and voltage 

equations for stator and rotor in dq0 coordinates, electrical power and torque, physical interpretation 

of dq0 transformation,  Per Unit Representations: Lad-reciprocal per unit system and that from power-

invariant form of Park’s transformation; Equivalent Circuits for direct and quadrature axes, Steady-

state Analysis: Voltage, current and flux-linkage relationships, Phasor representation, Rotor angle, 

Steady-state equivalent circuit, Computation of steady-state values, Equations of Motion: Swing 

Equation, calculation of inertia constant, Representation in system studies, Synchronous Machine 

Representation in Stability Studies: Simplifications for large-scale studies : Neglect of stator p  

terms and speed variations, Simplified model with amortisseurs neglected:  two-axis model with 

amortisseur windings neglected, classical model. 

 

2.   MODELLING OF EXCITATION AND SPEED GOVERNING SYSTEMS              9  

 

 Excitation System Requirements; Elements of an Excitation System; Types of Excitation 

System;Control and protective functions;IEEE (1992) block diagram for simulation of excitation 

systems. Turbine and Governing System Modelling: Functional Block Diagram of Power Generation 

and Control, Schematic of a hydroelectric plant, classical transfer function of a hydraulic turbine (no 

derivation), special characteristic of hydraulic turbine, electrical analogue of hydraulic turbine, 

Governor for Hydraulic Turbine: Requirement for a transient droop, Block diagram of governor with 

transient droop compensation, Steam turbine modelling: Single reheat tandem compounded type only 

and IEEE block diagram for dynamic simulation; generic speed-governing system model for normal 

speed/load control function.  

 

3.   SMALL-SIGNAL STABILITY ANALYSIS WITHOUT CONTROLLERS               9 

 

Classification of Stability, Basic Concepts and Definitions: Rotor angle stability, The Stability 

Phenomena. Fundamental Concepts of Stability of Dynamic Systems: State-space representation, 

stability of dynamic system, Linearisation, Eigen properties of the state matrix: Eigen values and 

eigenvectors, modal matrices, eigen value and stability, mode shape and participation factor. Single-

Machine Infinite Bus (SMIB) Configuration:  Classical Machine Model stability analysis with 

numerical example, Effects of Field Circuit Dynamics:  synchronous machine, network and linearised 

system equations, block diagram representation with K-constants; expression for K-constants (no 

derivation), effect of field flux variation on system stability: analysis with numerical example,  

 

4.   SMALL-SIGNAL STABILITY ANALYSIS WITH CONTROLLERS                9 

 

Effects Of Excitation System: Equations with definitions of appropriate K-constants and simple 

thyristor excitation system and AVR, block diagram with the excitation system, analysis of effect of 

AVR on synchronizing and damping components using a numerical example, Power System 

Stabiliser: Block diagram with AVR and PSS, Illustration of principle of PSS application with 

numerical example, Block diagram of PSS with description, system state matrix including PSS, 

analysis of stability with numerical a example. Multi-Machine Configuration:  Equations in a 

common reference frame, equations in individual machine rotor coordinates, illustration of formation 

of system state matrix for a two-machine system with classical models for synchronous machines, 

illustration of stability analysis using a numerical example. Principle behind small-signal stability 

improvement methods: delta-omega and delta P-omega stabilizers. 
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5.   ENHANCEMENT OF SMALL SIGNAL STABILITY                                             9 

 

 Power System Stabilizer – Stabilizer based on shaft speed signal (delta omega) – Delta –P-Omega 

stabilizer-Frequency-based stabilizers – Digital Stabilizer – Excitation control design – Exciter gain – 

Phase lead compensation – Stabilizing signal washout stabilizer gain – Stabilizer limits  

                                          

L = 45   T = 15   P = 0   C =4    
 

REFERENCES 

1.  P. Kundur, “Power System Stability and Control”, McGraw-Hill, 1993. 

2.  IEEE Committee Report, "Dynamic Models for Steam and Hydro Turbines in  

     Power System Studies”, IEEE Trans., Vol.PAS-92, pp 1904-1915,  

     November/December, 1973. on Turbine-Governor Model. 

 3. P.M Anderson and A.A Fouad, “Power System Control and Stability”, Iowa State   

     University Press, Ames, Iowa, 1978. 
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19272E32C ELECTRIC VEHICLES AND POWER MANAGEMENTL T P C 

OBJECTIVES: 
3 0 0 3 

    

 To understand the concept of electrical vehicles and its operations 
 To understand the need for energy storage in hybrid vehicles 
 To provide knowledge about various possible energy storage technologies that can be 

 used in electric vehicles 
 

UNIT I ELECTRIC VEHICLES AND VEHICLE MECHANICS 9  
Electric Vehicles (EV), Hybrid Electric Vehicles (HEV), Engine ratings, Comparisons of EV with 

internal combustion Engine vehicles, Fundamentals of vehicle mechanics 
 

UNIT II ARCHITECTURE OF EV’s AND POWER TRAIN COMPONENTS 9  
Architecture of EV’s and HEV’s – Plug-n Hybrid Electric Vehicles (PHEV)- Power train 

components and sizing, Gears, Clutches, Transmission and Brakes 
 

UNIT III CONTROL OF DC AND AC DRIVES 9  
DC/DC chopper based four quadrant operations of DC drives – Inverter based V/f Operation 
(motoring and braking) of induction motor drive system – Induction motor and permanent 
motor based vector control operation – Switched reluctance motor (SRM) drives 

 

UNIT IV BATTERY ENERGY STORAGE SYSTEM 9 

Battery Basics, Different types, Battery Parameters, Battery modeling, Traction Batteries  

UNIT V ALTERNATIVE ENERGY STORAGE SYSTEMS 9 
Fuel cell – Characteristics- Types – hydrogen Storage Systems and Fuel cell EV – Ultra capacitors 

TOTAL : 45 PERIODS 
OUTCOMES: 

 Learners will understand the operation of Electric vehicles and various energy storage 
technologies for electrical vehicles 

 
REFERENCES  
1 Iqbal Hussain, “Electric and Hybrid Vehicles: Design Fundamentals, Second 

Edition” CRC Press, Taylor & Francis Group, Second Edition (2011). 
2 Ali Emadi, Mehrdad Ehsani, John M.Miller, “Vehicular Electric Power Systems”, Special 

Indian Edition, Marcel dekker, Inc 2010. 
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19272E32D ELECTROMAGNETIC INTERFERENCE AND L T P C 

OBJECTIVES: 
COMPATIBILITY 3 0 0 3 

     

 To provide fundamental knowledge on electromagnetic interference and 
electromagnetic compatibility.  

 To study the important techniques to control EMI and EMC. 
 To expose the knowledge on testing techniques as per Indian and international 

standards in EMI measurement. 
 
UNIT I INTRODUCTION 9             
Definitions of EMI/EMC -Sources of EMI- Intersystems and Intrasystem- Conducted and radiated 
interference- Characteristics - Designing for electromagnetic compatibility (EMC)- EMC regulation 
typical noise path- EMI predictions and modeling, Cross talk - Methods of eliminating interferences. 
 
UNIT II GROUNDING AND CABLING 9  
Cabling- types of cables, mechanism of EMI emission / coupling in cables –capacitive coupling 
inductive coupling- shielding to prevent magnetic radiation- shield transfer impedance, Grounding 
– safety grounds – signal grounds- single point and multipoint ground systems hybrid grounds- 
functional ground layout –grounding of cable shields- -guard shields- isolation, neutralizing 
transformers, shield grounding at high frequencies, digital grounding- Earth measurement Methods 
 
UNIT III BALANCING, FILTERING AND SHIELDING 9  
Power supply decoupling- decoupling filters-amplifier filtering –high frequency filtering- EMI 
filters characteristics of LPF, HPF, BPF, BEF and power line filter design -Choice of capacitors, 
inductors, transformers and resistors, EMC design components -shielding – near and far fields 
shielding effectiveness - absorption and reflection loss- magnetic materials as a shield, shield 
discontinuities, slots and holes, seams and joints, conductive gaskets-windows and coatings - 
grounding of shields 
 
UNIT IVEMI IN ELEMENTS AND CIRCUITS 9 
Electromagnetic emissions, noise from relays and switches, non- linearities in circuits, passive inter 
modulation, transients in power supply lines, EMI from power electronic equipment, EMI as 
combination of radiation and conduction 
 
UNIT V ELECTROSTATIC DISCHARGE, STANDARDS AND TESTING 9 
 TECHNIQUES  
Static Generation- human body model- static discharges- ESD versus EMC, ESD protection in 
equipment’s- standards – FCC requirements – EMI measurements – Open area test site 
measurements and precautions- Radiated and conducted interference measurements, Control 
requirements and testing methods 
 

TOTAL: 45 PERIODS  
OUTCOMES:  

 Recognize the sources of Conducted and radiated EMI in Power Electronic Converters and 
consumer appliances and suggest remedial measures to mitigate the problems  

 Assess the insertion loss and design EMI filters to reduce the loss 
 Design EMI filters, common-mode chokes and RC-snubber circuits measures to keep the 

interference within tolerable limits 

 
38 
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REFERENCES  

1. V.P. Kodali, “Engineering Electromagnetic Compatibility”, S. Chand, 1996  
2. Henry W.Ott, “ Noise reduction techniques in electronic systems”, John Wiley & 

Sons, 1989 
3. Bernhard Keiser, “Principles of Electro-magnetic Compatibility”, Artech House, Inc. 

(685 canton street, Norwood, MA 020062 USA) 1987 
4. Bridges, J.E Milleta J. and Ricketts.L.W., “EMP Radiation and Protective techniques”, 

John Wiley and sons, USA 1976 
5. William Duff G., & Donald White R. J, “Series on Electromagnetic Interference and 

Compatibility”, Vol. 
6. Weston David A., “Electromagnetic Compatibility, Principles and Applications”, 

1991. 
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ELECTIVES – V  (semester-III) 

19272E33A - POWER CONDITIONING 

3  1  0  4 

1. INTRODUCTION        9 

Introduction – Characterization of Electric Power Quality: Transients, short 

duration and long duration voltage variations, Voltage imbalance, waveform distortion, 

Voltage fluctuations, Power frequency variation, Power acceptability curves – power 

quality problems: poor load power factor, Non linear and unbalanced loads, DC offset in 

loads, Notching in load voltage, Disturbance in supply voltage – Power quality standards. 

 

2. NON-LINEAR LOADS        9 

Single phase static and rotating AC/DC converters, Three phase static AC/DC 

converters, Battery chargers, Arc furnaces, Fluorescent lighting, pulse modulated devices, 

Adjustable speed drives. 

 

3. MEASUREMENT AND ANALYSIS METHODS    9 

Voltage, Current, Power and Energy measurements, power factor measurements 

and definitions, event recorders, Measurement Error – Analysis: Analysis in the periodic 

steady state, Time domain methods, Frequency domain methods: Laplace’s, Fourier and 

Hartley transform – The Walsh Transform – Wavelet Transform. 

 

4. ANALYSIS AND CONVENTIONAL MITIGATION METHODS  9 

Analysis of power outages, Analysis of unbalance: Symmetrical components of 

phasor quantities, Instantaneous symmetrical components, Instantaneous real and reactive 

powers, Analysis of distortion: On–line extraction of fundamental sequence components 

from measured samples – Harmonic indices – Analysis of voltage sag: Detorit Edison sag 

score, Voltage sag energy, Voltage Sag Lost Energy Index (VSLEI)- Analysis of voltage 

flicker, Reduced duration and customer impact of outages, Classical load balancing 

problem: Open loop balancing, Closed loop balancing, current balancing, Harmonic 

reduction, Voltage sag reduction. 

 

5. POWER QUALITY IMPROVEMENT     9 

Utility-Customer interface –Harmonic filters: passive, Active and hybrid filters –

Custom power devices: Network reconfiguring Devices, Load compensation using 

DSTATCOM, Voltage regulation using DSTATCOM, protecting sensitive loads using 

DVR, UPQC –control strategies: P- Q theory, Synchronous detection method – Custom 

power park –Status of application of custom power devices    

                                             L = 45   T = 15   P = 0   C =4    

REFERENCES: 

 1. Arindam Ghosh “Power Quality Enhancement Using Custom Power Devices”,  

Kluwer Academic Publishers, 2002. 

 2. Heydt.G.T, “Electric Power Quality”, Stars in a Circle Publications, 1994(2nd edition) 

 3. Dugan.R.C, “ Electrical Power System Quality”,TMH,2008. 

 4.Arrillga.A.J and Neville R.Watson, Power System Harmonics, John Wiley second 

Edition,2003. 

 5. Derek A. Paice, “Power electronic converter harmonics”,John Wiley & sons, 1999. 
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ELECTIVES – V  (semester-III) 
19272E33B – POWER SYSTEM RESTRUCTURING AND DEREGULATION 

3  1  0  4 

1. FUNDAMENTALS AND ARCHITECTURE OF POWERMARKETS  9 

 

Deregulation of Electric utilities: Introduction-Unbundling-Wheeling- Reform 

motivations- Fundamentals of Deregulated Markets – Types (Future, Day-ahead and 

Spot) – Participating in Markets (Consumer and Producer Perspective) – bilateral markets 

– pool markets. Independent System Operator (ISO)-components-types of ISO - role of 

ISO - Lessons and Operating Experiences of Deregulated Electricity Markets in various 

Countries (UK, Australia, Europe, US, Asia). 

 

2. TECHNICAL CHALLENGES        9 

 

Total Transfer Capability – Limitations - Margins – Available transfer capability 

(ATC) – Procedure - Methods to compute ATC – Static and Dynamic ATC – Effect of 

contingency analysis – Case Study. Concept of Congestion Management – Bid, Zonal 

and Node Congestion Principles – Inter and Intra zonal congestion – Generation 

Rescheduling - Transmission congestion contracts – Case Study. 

 

3. TRANSMISSION NETWORKS AND SYSTEM SECURITY SERVICES  9 

 

Transmission expansion in the New Environment – Introduction – Role of 

transmission planning – Physical Transmission Rights – Limitations – Flow gate - 

Financial Transmission Rights – Losses – Managing Transmission Risks – Hedging – 

Investment. Ancillary Services – Introduction – Describing Needs – Compulsory and 

Demand-side provision – Buying and Selling Ancillary Services – Standards. 

 

4. MARKET PRICING        9 

 

Transmission pricing in open access system – Introduction – Spot Pricing – Uniform 

Pricing – Zonal Pricing – Locational Marginal Pricing – Congestion Pricing – Ramping 

and Opportunity Costs. Embedded cost based transmission pricing methods (Postage 

stamp, Contract path and MW-mile) – Incremental cost based transmission pricing 

methods ( Short run marginal cost, Long run marginal cost) - Pricing of Losses on Lines 

and Nodes. 

 

5. INDIAN POWER MARKET       9 

 

Current Scenario – Regions – Restructuring Choices – Statewise Operating Strategies 

– Salient features of Indian Electricity Act 2003 – Transmission System Operator – 

Regulatory and Policy development in Indian power Sector – Opportunities for IPP and 

Capacity Power Producer. Availability based tariff – Necessity – Working Mechanism – 

Beneficiaries – Day Scheduling Process – Deviation from Schedule – Unscheduled 

Interchange Rate – System Marginal Rate – Trading Surplus Generation – Applications. 

 

                                             L = 45   T = 15   P = 0   C =4    
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REFERENCES 

1. Kankar Bhattacharya, Math H.J. Bollen and Jaap E. Daalder, “Operation of 

Restructured Power    Systems”, Kluwer Academic Publishers, 2001 

2.  Loi Lei Lai, “Power system Restructuring and Regulation”, John Wiley sons, 2001.  

3. Shahidehpour.M and Alomoush.M, “Restructuring Electrical Power Systems”, Marcel 

Decker Inc., 2001. 

4. Steven Stoft, “ Power System Economics”, Wiley – IEEE Press, 2002 

5. Daniel S. Kirschen and Goran Strbac, “ Fundamentals of Power System Economics”, 

John Wiley  & Sons Ltd., 2004. 

6. Scholarly Transaction Papers and Utility web sites 
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19272E33C CONTROL SYSTEM DESIGN FOR POWER L T P C 

OBJECTIVES: 
ELECTRONICS 3 0 0 3 

     
• To explore conceptual bridges between the fields of Control Systems and Power 
Electronics  
• To Study Control theories and techniques relevant to the design of feedback controllers 

in Power Electronics. 
 

UNIT I MODELLING OF DC-TO-DC POWER CONVERTERS 9  
Modelling of Buck Converter , Boost Converter ,Buck- Boost Converter, Cuk Converter 
,Sepic Converter, Zeta Converter, Quadratic Buck Converter ,Double Buck-Boost 
Converter, Boost-Boost Converter General Mathematical Model for Power Electronics 
Devices. 

 

UNIT II SLIDING MODE CONTROLLER DESIGN 9  
Variable Structure Systems. Single Switch Regulated Systems Sliding Surfaces, 
Accessibility of the Sliding Surface Sliding Mode Control Implementation of Boost 
Converter ,Buck-Boost Converter, Cuk Converter ,Sepic Converter, Zeta Converter, 
Quadratic Buck Converter ,Double Buck-Boost Converter, Boost-Boost Converter. 

 

UNIT III APPROXIMATE LINEARIZATION CONTROLLER DESIGN 9  
Linear Feedback Control, Pole Placement by Full State Feedback , Pole Placement Based on 
Observer Design ,Reduced Order Observers , Generalized Proportional Integral 
Controllers, Passivity Based Control , Sliding Mode Control Implementation of Buck 
Converter , Boost Converter ,Buck-Boost Converter. 

 

UNIT IV NONLINEAR CONTROLLER DESIGN 9  
Feedback Linearization Isidori’s Canonical Form, Input-Output Feedback Linearization, 
State Feedback Linearization, Passivity Based Control , Full Order Observers , Reduced 
Order Observers. 

 
UNIT V PREDICTIVE CONTROL OF POWER CONVERTERS 9  
Basic Concepts, Theory, and Methods, Application of Predictive Control in Power 
Electronics, AC-DC-AC Converter System, Faults and Diagnosis Systems in Power 
Converters. 

TOTAL:45 PERIODS 
OUTCOMES:  
 Ability to understand an overview on modern linear and nonlinear control 

strategies for power electronics devices 

 Ability to model modern power electronic converters for industrial applications 
 Ability to design appropriate controllers for modern power electronics devices. 

 

REFERENCES  
1. Hebertt Sira-Ramírez, Ramón Silva-Ortigoza, “Control Design Techniques in Power 
Electronics Devices”, Springer 2012 
2. Mahesh Patil, Pankaj Rodey, “Control Systems for Power Electronics: A Practical 
Guide”, Springer India, 2015. 
3. Blaabjerg José Rodríguez, “Advanced and Intelligent Control in Power Electronics 
and Drives” , Springer, 2014 
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4. Enrique Acha, Vassilios Agelidis, Olimpo Anaya, TJE Miller, “Power Electronic 
Control in Electrical Systems”, Newnes, 2002 
5. Marija D. Aranya Chakrabortty, Marija , “Control and Optimization Methods for 

Electric Smart Grids”, Springer, 2012. 
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19272E33D ADVANCED DIGITAL SIGNAL PROCESSING   LT P C 3003 
 
 

ED DIGITAL SIGNAL PROCESSING LT                                   COURSE OBJECTIVES  
 To expose the students to the fundamentals of digital signal processing in 

frequency domain& its application 
 To teach the fundamentals of digital signal processing in time-frequency 

domain& its application 
 To compare Architectures & features of Programmable DSprocessors & 

develop logical functions of DSProcessors 
 To discuss on Application development with commercial family of DS Processors 
 To involve Discussions/ Practice/Exercise onto revising & familiarizing the 

concepts acquired over the 5 Units of the subject for improved employability 

skills 
 
UNIT I FUNDAMENTALS OF DSP                                                                           12  
Frequency interpretation, sampling theorem, aliasing, discrete-time systems, constant-
coefficient difference equation. Digital filters: FIR filter design – 
rectangular,Hamming,Hanning windowing technique. IIR filter design – Butterworth filter, 
bilinear transformation method, frequency transformation. Fundamentals of multirate 
processing – decimation and interpolation. 
 
UNIT II TRANSFORMS AND PROPERTIES                                                                9  
Discrete Fourier transform (DFT): - properties, Fast Fourier transform (FFT), DIT -FFT, and 
DIF-FFT. Wavelet transforms:Introduction, wavelet coefficients – orthonormal wavelets 

and their relationship to filter banks, multi-resolution analysis, and Haar and Daubechies 

wavelet. 
 

UNIT III ADAPTIVE FILTERS 9  
Wiener filters – an introduction. Adaptive filters: Fundamentals of adaptive filters, FIR 
adaptive filter – steepest descent algorithm, LMS algorithm, NLMS, applications – channel 

equalization. Adaptive recursive filters – exponentially weighted RLS algorithm. 
 
UNIT IV ARCHITECTURE OF COMMERCIAL DIGITAL SIGNAL PROCESSORS 9  
Introduction to commercial digital signal processors, Categorization of DSP processor – 
Fixed point and floating point, Architecture and instruction set of the TI TMS 320 C54xx and 
TMS 320 C6xxx DSP processors, On-chip and On-board peripherals – memory (Cache, Flash, 
SDRAM), codec, multichannel buffered I/O serial ports (McBSPs), interrupts, direct memory 
access (DMA), timers and general purpose I/Os. 
 

UNIT V INTERFACING I/O PERIPHERALS FOR DSP BASED APPLICATIONS 6 
  
Introduction, External Bus Interfacing Signals, Memory Interface, I/O Interface, 
Programmed I/O, Interrupts, Design of Filter, FFT Algorithm, ,Application for Serial 
Interfacing, DSP based Power Meter, Position control , CODEC Interface .  

 
          TOTAL : 45 PERIODS 
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Note: Discussions / Exercise / practice on signal analysis, transforms, filter design concepts 
with simulation tools such as Matlab / Labview / CC studio will help the student 
understand signal processing concepts and DSP processors.  
Overview of TMS320C54xx and TMS320C67xx /other DSP Starter Kits, Introduction to code 
composer studio (CCS), Board support library, Chip support library and Runtime support 
library, Generating basic signals, Digital filter design, Spectrum analysis, Adaptive filters, 
Speech and Audio processing applications. 
 
OUTCOMES : After the completion of this course the student will be able to: 
 

 Students will learn the essential advanced topics in DSP that are necessary  
for successful Postgraduate level research. 

 Students will have the ability to solve various types of practical problems in DSP 
 Comprehend the DFTs and FFTs, design and Analyze the digital filters,  

comprehend the Finite word length effects in Fixed point DSP Systems. 
 The conceptual aspects of Signal processing Transforms are introduced. 
 The comparison on commercial available DSP Processors helps to understand  

system design through processor interface. 
 Improved Employability and entrepreneurship capacity due to knowledge up  

gradation on recent trends in embedded systems design. 
 
REFERENCES:  
1. John. G. Proakis, Dimitris G. Manolakis, “Digital signal processing”, Pearson  
 Edu, 2002 
2. Sen M.Kuo,Woon-Seng S.Gan, “Digital Signal Processors- Pearson Edu, 2012  
3. Ifeachor E. C., Jervis B. W ,”Digital Signal Processing: A practical approach,  
 Pearson- Education, PHI/ 2002 
4. Shaila D. Apte, “ Digital Signal Processing”, Second Edition, Wiley, 2016.  
5. Robert J.Schilling,Sandra L.Harris,”Introd. To Digital Signal Processing with  
 Matlab”,Cengage,2014. 
6. Steven A. Tretter, “Communication System Design Using DSP Algorithms with  

 Laboratory Experiments for the TMS320C6713™ DSK”, Springer, 2008. 

7. RulphChassaing and Donald Reay, “Digital Signal Processing and Applications with  
 the TMS320C6713 and TMS320C6416 DSK”, John Wiley & Sons, Inc., Hoboken,  
 New Jersey,2008. 
8. K.P. Soman and K.L. Ramchandran,Insight into WAVELETS from theory to practice, 

Eastern Economy Edition, 2008 
9. B Venkataramani and M Bhaskar “Digital Signal Processors”, TMH, 2nd, 2010 
10. Vinay K.Ingle,John G.Proakis,”DSP-A Matlab Based Approach”,Cengage  
 Learning,2010  
11. Taan S.Elali,”Discrete Systems and Digital Signal Processing with Matlab”,CRC  
 Press2009. 
12. Monson H. Hayes, “Statistical Digital signal processing and modelling”, John Wiley  
 & Sons, 2008. 
13. Avatar Sing, S. Srinivasan, “Digital Signal Processing- Implementation using DSP  

 Microprocessors with Examples from TMS320C54xx”, Thomson India,2004. 
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ELECTIVES – VI  (semester-III) 

19272E34A - SOFTWARE FOR CONTROL SYSTEM DESIGN    

3  1  0  4 

 

1.  INTRODUCTION TO DESIGN AND CLASSICAL PID CONTROL            

Systems performance and specifications –Proportional, Integral and Derivative 

Controllers – Structure – Empirical tuning- Zeigler Nichols-Cohen Coon – Root Locus 

method – Open loop inversion-– Tuning using ISE, IAE and other performance indices. 

 

2.  COMPENSATOR DESIGN    

Design of lag, lead, lead-lag compensators – Design using bode plots – Polar plots – 

Nichols charts – root locus and Routh Hurwitz criterion. 

   

3. MATLAB 

 Introduction – function description – Data types – Tool boxes – Graphical 

Displays – Programs for solution of state equations – Controller design – Limitations.- 

simulink-Introduction – Graphical user interface – Starting – Selection of objects – 

Blocks – Lines -  simulation – Application programs – Limitations. 

 

4. MAPLE 

 Introduction – symbolic programming – Programming constructs – Data structure 

computation with formulae – Procedures – Numerical Programming. 

5. MATLAB 
Programs using MATLAB software 

 

          L = 45   T = 15   P = 0   C =4    

 

REFERENCES 

 

1. MAPLE V Programming guide. 

2. MATLAB user manual. 

3. SIMULINK user manual. 

4. K.Ogatta ,”Modern Control Engineering”,PHI,1997. 

5. Dorf and Bishop,”Modern control Engineering’, Addison Wesley, 1998. 
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ELECTIVES – VI  (semester-III) 

 

               19272E34B - INDUSTRIAL POWER SYSTEM ANALYSIS AND DESIGN      

                                                                                                                                            3  1  0  4 
 

1.  MOTOR STARTING STUDIES                                          9 

 

Introduction-Evaluation Criteria-Starting Methods-System Data-Voltage Drop Calculations-

Calculation of Acceleration time-Motor Starting with Limited-Capacity Generators-Computer-

Aided Analysis-Conclusions. 

 

2.  POWER FACTOR CORRECTION STUDIES                     9 

 

Introduction-System Description and Modeling-Acceptance Criteria-Frequency Scan 

Analysis-Voltage Magnification Analysis-Sustained  Overvoltages-Switching Surge Analysis-

Back-to-Back Switching-Summary and Conclusions. 

 

3.  HARMONIC ANALYSIS                   9 

 

Harmonic Sources-System Response to Harmonics-System Model for Computer-Aided 

Analysis-Acceptance Criteria-Harmonic Filters-Harmonic Evaluation-Case Study-Summary 

and Conclusions. 

 

4.  FLICKER ANALYSIS                              9 

 

Sources of Flicker-Flicker Analysis-Flicker Criteria-Data for Flicker analysis- Case Study-Arc 

Furnace Load-Minimizing the Flicker Effects-Summary. 

 

5.  GROUND GRID ANALYSIS                   9 

 

Introduction-Acceptance Criteria-Ground Grid Calculations-Computer-Aided Analysis - 

Improving the Performance of the Grounding Grids-Conclusions. 

 

                 L = 45   T = 15   P = 0   C =4    
 

 

REFERENCES  

 

1. Ramasamy Natarajan, ”Computer-Aided Power System Analysis”, Marcel Dekker Inc., 

2002. 
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19272E34C SOFT COMPUTING TECHNIQUES              L T P C 
 
OBJECTIVES:                  3 0  0   3 
      
• To expose the concepts of feed forward neural networks. 
• To provide adequate knowledge about feed back neural networks. 
• To teach about the concept of fuzziness involved in various systems. 
• To expose the ideas about genetic algorithm 
• To provide adequate knowledge about of FLC and NN toolbox 
 
UNIT I INTRODUCTION AND ARTIFICIAL NEURAL NETWORKS 9 
 
Introduction to intelligent systems- Soft computing techniques- Conventional 
Computing versus Swarm Computing - Classification of meta-heuristic techniques - 
Properties of Swarm intelligent Systems - Application domain - Discrete and 
continuous problems - Single objective and multi-objective problems -Neuron- 
Nerve structure and synapse- Artificial Neuron and its model- activation functions- 
Neural network architecture- single layer and multilayer feed forward networks- Mc 
Culloch Pitts neuron model- perceptron model- Adaline and Madaline- multilayer 
perception model- back propogation learning methods- effect of learning rule 
coefficient -back propagation algorithm- factors affecting back propagation training- 
applications. 
 
UNIT II ARTIFICIAL NEURAL NETWORKS AND ASSOCIATIVE MEMORY 9 
Counter propagation network- architecture- functioning & characteristics of counter 
Propagation network- Hopfield/ Recurrent network configuration - stability 
constraints associative memory and characteristics- limitations and applications- 
Hopfield v/s Boltzman machine- Adaptive Resonance Theory- Architecture- 
classifications- Implementation and training - Associative Memory. 
 
UNIT III   FUZZY LOGIC SYSTEM    9 
 
Introduction to crisp sets and fuzzy sets- basic fuzzy set operation and approximate 
reasoning. Introduction to fuzzy logic modeling and control- Fuzzification 
inferencing and defuzzification-Fuzzy knowledge and rule bases-Fuzzy modeling 
and control schemes for nonlinear systems. Self organizing fuzzy logic control- 
Fuzzy logic control for nonlinear time delay system. 
 
UNIT IV   GENETIC ALGORITHM    9 
 
Evolutionary programs – Genetic algorithms, genetic programming and 
evolutionary programming - Genetic Algorithm versus Conventional Optimization 
Techniques - Genetic representations and selection mechanisms; Genetic operators- 
different types of crossover and mutation operators - Optimization problems using 
GA-discrete and continuous - Single objective and multi-objective problems - 
Procedures in evolutionary programming. 
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UNIT V   HYBRID CONTROL SCHEMES   9 
 
Fuzzification and rule base using ANN–Neuro fuzzy systems-ANFIS – Fuzzy Neuron - 
Optimization of membership function and rule base using Genetic Algorithm –
Introduction to Support Vector Machine - Evolutionary Programming-Particle 
Swarm Optimization - Case study – Familiarization of NN, FLC and ANFIS Tool Box. 
 

TOTAL : 45 PERIODS 
 
OUTCOMES: 
• Will be able to know the basic ANN architectures, algorithms and their 

limitations. 
• Also will be able to know the different operations on the fuzzy sets. 
• Will be capable of developing ANN based models and control schemes for 

non-linear system. 
• Will get expertise in the use of different ANN structures and online training 

algorithm. 
• Will be knowledgeable to use Fuzzy logic for modeling and control of non-

linear systems. 
• Will be competent to use hybrid control schemes and P.S.O and support 

vector Regressive. 
 
TEXT BOOKS: 
 
1. Laurene V. Fausett, “Fundamentals of Neural Networks: Architectures, 

Algorithms And Applications”, Pearson Education. 
2. Timothy J. Ross, “Fuzzy Logic with Engineering Applications” Wiley India, 

2008. 
3. Zimmermann H.J. "Fuzzy set theory and its Applications" Springer 

international edition, 2011. 
4. David E.Goldberg, “Genetic Algorithms in Search, Optimization, and Machine 

Learning”, Pearson Education, 2009. 
5. W.T.Miller, R.S.Sutton and P.J.Webrose, “Neural Networks for Control” MIT 

Press”, 1996. 
6. T. Ross, “Fuzzy Logic with Engineering Applications”, Tata McGraw Hill, New 

Delhi, 1995. 
7. Ethem Alpaydin, “Introduction to Machine Learning (Adaptive Computation 

and Machine Learning Series)”, MIT Press, 2004. 
8. Corinna Cortes and V. Vapnik, " Support - Vector Networks, Machine Learning 

” 1995. 
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19272E34D  RESTRUCTURED POWER SYSTEM   LTPC 
OBJECTIVES:          3003 
   
• To introduce the restructuring of power industry and market models. 
• To impart knowledge on fundamental concepts of congestion management. 
• To analyze the concepts of locational marginal pricing and financial 

transmission rights. 
• To Illustrate about various power sectors in India 
 
UNIT I INTRODUCTION TO RESTRUCTURING OF POWER INDUSTRY 9 
Introduction: Deregulation of power industry, Restructuring process, Issues 
involved in deregulation, Deregulation of various power systems – Fundamentals of 
Economics: Consumer behavior, Supplier behavior, Market equilibrium, Short and 
long run costs, Various costs of production – Market models: Market models based 
on Contractual arrangements, Comparison of various market models, Electricity vis 
– a – vis other commodities, Market architecture, Case study. 
 
UNIT II TRANSMISSION CONGESTION MANAGEMENT  9 
 
Introduction: Definition of Congestion, reasons for transfer capability limitation, 
Importance of congestion management, Features of congestion management – 
Classification of congestion management methods – Calculation of ATC - Non – 
market methods – Market methods – Nodal pricing – Inter zonal and Intra zonal 
congestion management – Price area congestion management – Capacity alleviation 
method. 
 
UNIT III LOCATIONAL MARGINAL PRICES AND FINANCIAL  
  TRANSMISSION RIGHTS      9 
Mathematical preliminaries: - Locational marginal pricing– Lossless DCOPF model 
for LMP calculation – Loss compensated DCOPF model for LMP calculation – ACOPF 
model for LMP calculation – Financial Transmission rights – Risk hedging 
functionality -Simultaneous feasibility test and revenue adequency – FTR issuance 
process: FTR auction, FTR allocation – Treatment of revenue shortfall – Secondary 
trading of FTRs – Flow gate rights – FTR and market power - FTR and merchant 
transmission investment. 
 
UNIT IV ANCILLARY SERVICE MANAGEMENT AND PRICING OF  
  TRANSMISSION NETWORK     9 
Introduction of ancillary services – Types of Ancillary services – Classification of 
Ancillary services – Load generation balancing related services – Voltage control 
and reactive power support devices – Black start capability service - How to obtain 
ancillary service –Co-optimization of energy and reserve services - Transmission 
pricing – Principles – Classification – Rolled in transmission pricing methods – 
Marginal transmission pricing paradigm – Composite pricing paradigm – Merits and 
demerits of different paradigm. 
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UNIT V REFORMS IN INDIAN POWER SECTOR   9 
 
Introduction – Framework of Indian power sector – Reform initiatives - Availability 
based tariff – Electricity act 2003 – Open access issues – Power exchange – Reforms 
in the near future 
 

TOTAL :  45   PERIODS 
OUTCOMES: 
• Learners will have knowledge on restructuring of power industry 
• Learners will understand basics of congestion management 
• Learners will attain knowledge about locational margin prices and financial 

transmission rights 
• Learners will understand the significance ancillary services and pricing of 

transmission network 
• Learners will have knowledge on the various power sectors in India 
 
REFERENCES 
 
1 Mohammad Shahidehpour, Muwaffaq Alomoush, Marcel Dekker, 

“Restructured electrical power systems: operation, trading and volatility” 
Pub., 2001. 

2 Kankar Bhattacharya, Jaap E. Daadler, Math H.J. Boolen, “Operation of 
restructured power systems”, Kluwer Academic Pub., 2001. 

3 Paranjothi, S.R. , “Modern Power Systems” Paranjothi, S.R. , New Age 
International, 2017. 

4 Sally Hunt,” Making competition work in electricity”, John Willey and Sons 
Inc. 2002. 

5 Steven Stoft, “Power system economics: designing markets for electricity”, 
John Wiley & Sons, 2002. 
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Research Integrated Curriculum  

 The relationship between teacher and learner is completely different in higher 

education from what it is in school. At the higher level, the teacher is not there for the 

sake of the student, both have their justification in the service of scholarship. For the 

students who are the professionals of the future, developing the ability to investigate 

problems, make judgments on the basis of sound evidences, take decisions on a rational 

basis and understand what they are doing and why is vital. Research and inquiry is not 

just for those who choose to pursue an academic career. It is central to professional life in 

the twenty-first century. 

 It is observed that the modern world is characterized by heightened levels of 

complexity and uncertainty. Fluidity, fuzziness, instability, fragility, unpredictability, 

indeterminacy, turbulence, changeability, contestability: these are some of the terms that 

mark out the world of the twenty-first century. Teaching and research is correlated when 

they are co-related. Growing out of the research on teaching- research relations, the 

following framework has been developed and widely adopted to help individual staff, 

course teams and whole institutions analyse their curricula and consider ways of 

strengthening students understanding of and through research. Curricula can be: 

Research – Led: Learning about current research in the discipline 

 Here the curriculum focus is to ensure that what students learn clearly reflects 

current and ongoing research in their discipline. This may include research done by staff 

teaching them. 

Research – Oriented: Developing research skills and techniques 

Here the focus is on developing student’s knowledge of and ability to carry out 

the research methodologies and methods appropriate to their discipline(s) 

Research – Based: Undertaking research and inquiry 

 Here the curriculum focus is on ensuring that as much as possible the student 

learns in research and or inquiry mode (i.e. the students become producers of knowledge 

not just consumers). The strongest curricula form of this is in those special undergraduate 

programmes for selected students, but such research and inquiry may also be 

mainstreamed for all or many students. 

Research- Tutored: engaging in research discussions 

 Here the focus is on students and staff critically discussing ongoing research in 

the discipline. 
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 All four ways of engaging students with research and inquiry are valid and 

valuable and curricula can and should contain elements of them. 

Moreover, the student participation in research may be classified as,   

Level 1: Prescribed Research 

Level 2: Bounded Research 

Level 3: Scaffolded  Research 

Level 4: Self actuated Research 

     Level 5: Open Research 

 Taking into consideration the above mentioned facts in respect of integrating 

research into the M.Tech Power system curriculum, the following Research Skill Based 

Courses are introduced in the curriculum. 

Semester RSB Courses Credits 

I Research Led Seminar  1 

II Research Methodology  3 

II Participation in Bounded Research  2 

III Design Project/ Socio Technical Project 

( Scaffolded Research)  

4 

IV Project Work  12 

 

 

Blueprint for assessment of student’s performance in Research Led Seminar Course 

 Internal Assessment:        40 Marks 

 Seminar Report (UG)/Concept Note(PG) : 5 X 4= 20 Marks 

 Seminar Review Presentation   : 10 Marks 

  Literature Survey    : 10 Marks 

 Semester Examination :     60 Marks  

              (Essay type Questions set by the concerned resource persons) 
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Blueprint for assessment of student’s performance in Design/Socio Technical 

Project 

 Continuous Internal Assessment through Reviews:  40 Marks 

 Review I  : 10  Marks 

 Review II : 10 Marks 

 Review III : 20 Marks 

 Evaluation of Socio Technical Practicum Final Report:   40 Marks 

 Viva- Voce Examination:      20 Marks 

 Total:         100 Marks  

Blueprint for assessment of student’s performance in Research Methodology 

Courses  

Continuous Internal Assessment:      20 Marks 

 Research Tools( Lab) :       10 Marks 

 Tutorial:        10 Marks  

Model Paper Writing:        40 Marks 

 Abstract:         5 Marks 

 Introduction:         10 Marks 

 Discussion:         10 Marks 

 Review of Literature:       5 Marks 

 Presentation:        10 Marks 

Semester Examination:        40 Marks 

Total:          100 Marks  

*********** 
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FACULTY OF ENGINEERING AND TECHNOLOGY 

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING 

PROGRAMME: M.TECH-POWER SYSTEMS (FULL TIME) 

CURRICULUM -REGULATION 2017 

SEMESTER – I 

SL.NO. SUBJECT 
CODE 

SUBJECT L T P C 

1. 17248S11D 
Applied Mathematics For 
Electrical &Electronics 
Engineering 

3 1 0 4 

2 17272H12 System Theory 3 1 0 4 
3 17272H13 Power System Modeling and 

Analysis 
3 1 0 4 

4 17272H14 Economic Operations of Power 

Systems-I 
3 1 0 4 

5 17272H15 High Voltage Direct Current 
Transmission System 

3 1 0 4 

6 17272E16_ Elective-I 3 1 0 4 
7 17272L17 Power System Simulation Lab-I 0 0 3 3 
8 17272CRS Research Led Seminar 

   
1 

 TOTAL    28 
 

SEMESTER – II 
 

SL.
NO. 

SUBJECT 
CODE 

SUBJECT L T P C 

1 17272H21 EHV power transmission 3 1 0 4 

2 17272H22 

Economic Operations of Power 

Systems-II 
3 1 0 4 

3 17272H23 Power System Protection 3 1 0 4 
4 17272E24_ Elective –II 3 1 0 4 
5 17272E25_ Elective –III 3 1 0 4 
6 17272L26 Power System Simulation Lab-II 0 0 3 3 
7 172TECWR Technical Writing/Seminars 0 0 3 3 
8 17272CRM Research Methodology 

   
3 

9 17272CBR 
Participation in Bounded 
Research    

2 

 TOTAL    31 
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SEMESTER – III 
 

SL.
NO. 

SUBJECT 
CODE 

SUBJECT L T P C 

1 17272H31 
 

 Electrical Transients in  
power systems 

3 1 0 4 

2 17272E32_ Elective –IV 3 1 0 4 
3 17272E33_ Elective –V 3 1 0 4 
4 17272E34_ Elective –VI 3 1 0 4 
5 17272P35 Project work Phase-I 0 0 6 6 
6 17272CSR Design Project / Socio Technical 

Project (Scaffolded Research) 
   

4 

 TOTAL    26 
 
 

SEMESTER – IV 
 

SL.NO. SUBJECT CODE 
 

SUBJECT L T P C 

1 17272P44 Project work Phase-II 0 0 12 12 
 

         Total Credits   = 97 
 

Elective –I 
 

SL.NO. SUBJECT CODE SUBJECT L T P C 
1 17272E16A Analysis of Inverters 3 1 0 4 
2. 17272E16B Modeling and Analysis 

of Electrical Machines 
3 1 0 4 

 
Elective –II 

 
SL.NO. SUBJECT CODE SUBJECT L T P C 

1 17272E24A Flexible AC 
Transmission system 

3 1 0 4 

2. 17272E24B Power System Planning 
and Reliability 

3 1 0 4 

 
Elective –III 

 
SL.NO. SUBJECT CODE SUBJECT L T P C 

1 17272E25A Wind Energy conversion 
systems 

3 1 0 4 

2. 17272E25B AI Techniques to Power 
Systems 

3 1 0 4 
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  M.Tech, (Power System- R2017) FULL TIME 

 
Elective –IV 

SL.NO. SUBJECT CODE SUBJECT L T P C 
1 17272E32A Power Electronics 

applications in Power 
systems 

3 1 0 4 

2. 17272E32B Power system Dynamics 3 1 0 4 
 

Elective –V 
SL.NO. SUBJECT CODE SUBJECT L T P C 

1 17272E33A Power Conditioning 3 1 0 4 

2. 17272E33B  Power  system 
restructuring  and 
deregulation 

3 1 0 4 

 
Elective –VI 

SL.NO. SUBJECT CODE SUBJECT L T P C 
1 17272E34A Software for Control 

system Design 
3 1 0 4 

2. 17272E34B Industrial Power system 
analysis and design 

3 1 0 4 
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SYLLABUS 
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  M.Tech, (Power System- R2017) FULL TIME 

SEMESTER  I 

17248S11D -  APPLIED MATHEMATICS FOR ELECTRICAL &ELECTRONICS 

ENGINEERING          3  1  0  4 

 

1. ADVANCED MATRIX THEORY        9 

Matrix norms – Jordan canonical form – Generalized eigenvectors – Singular 

value decomposition – Pseudo inverse – Least square approximations. 
 

2. RANDOM PROCESSES        9  
         

Random variable, discrete, continuous types  -   Binomial, Poisson, normal and  

exponential distributions density & distribution Functions- Moments Moment 

Generating Functions –  Notion  of   stochastic  processes -  Auto-correlation –  

Cross  correlation  . 

                 

3. LINEAR PROGRAMMING      9                                                                                                   

Basic concepts – Graphical and Simplex methods –Transportation problem –   

Assignment problem. 
 

4. DYNAMIC PROGRAMMING                                                                   9 

Elements of the dynamic programming model – optimality principle –  Examples 

of dynamic programming models and their solutions. 

 

5. INTEGRAL TRANSFORMS      9 
         

Finite  Fourier  transform - Fourier series  -  Finite  sine   Transform  - Cosine      

transform -   finite Hankel transform - definition, Transform of df/dx where p is a   

            root of Jn(p) = 0, Transform of  

         

             d2f     1    df                                   d2f     1    df     n2f 

             ---  +  ---  ---,  and Transform of   ---- + ---   ---  -  ---             

             dx2     x   dx                                  dx2     x    dx     x2                        

                                             L = 45   T = 15   P = 0   C =4    

          

REFERENCES 

1. Lewis.D.W., Matrix Theory ,Allied Publishers, Chennai 1995. 

2. Bronson, R, Matrix Operations, Schaums outline Series, McGraw Hill, New 

York. 1989.  
 

3. Andrews, L.A., and Shivamoggi B.K., “Integral Transforms for Engineers and 

Applied Mathematicians”, Macmillan , New York ,1988. 
 

4. Taha, H.A., " Operations research - An Introduction ", Mac Millan publishing    

Co., (1982). 
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  M.Tech, (Power System- R2017) FULL TIME 

5. Gupta, P.K.and Hira, D.S., " Operations Research ", S.Chand & Co., New 

Delhi, (1999).6..          
 

6. Ochi, M.K. " Applied Probability and Stochastic Processes ", John Wiley & 

Sons        (1992). 

7. Peebles Jr., P.Z., " Probability Random Variables and Random Signal  

Principles, McGraw  Hill Inc., (1993). 
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  M.Tech, (Power System- R2017) FULL TIME 

SEMESTER – I 

17272H12 - SYSTEM THEORY 

3  1  0  4 

1.  PHYSICAL SYSTEMS AND STATE ASSIGNMENT   9  
Systems - electrical - mechanical - hydraulic - pneumatic - thermal systems - modelling 

of some typical systems like D.C. Machines - inverted pendulum. 

 

2. STATE SPACE ANALYSIS 9  
Realisation of state models - non-uniqueness - minimal realisation - balanced realisation - 

solution of state equations - state transition matrix and its properties - free and forced 

responses - properties - controllability and observability - stabilisability and detectability 

- Kalman decomposition. 

 

3. MIMO SYSTEMS - FREQUENCY DOMAIN DESCRIPTIONS 9 
 
Properties of transfer functions - impulse response matrices - poles and zeros of transfer 

function matrices - critical frequencies - resonance - steady state and dynamic response - 

bandwidth - Nyquist plots - singular value analysis. 

 

4. NON-LINEAR SYSTEMS 9  
Types of non-linearity - typical examples - equivalent linearization - phase plane analysis 

- limit cycles - describing functions - analysis using describing functions - jump 

resonance. 

 

5. STABILITY 9 
 
Stability concepts - equilibrium points - BIBO and asymptotic stability - direct method of 

Liapunov - application to non-linear problems - frequency domain stability criteria - 

Popov’s method and its extensions. 

 

                                             L = 45   T = 15   P = 0   C =4    
 
REFERENCES 
 
1. M. Gopal, ‘Modern Control Engineering’, Wiley, 1996.  
 
2. J.S. Bay, ‘Linear State Space Systems’, McGraw-Hill, 1999.  
 
3. Eroni-Umez and Eroni, ‘System dynamics & Control’, Thomson Brooks / Cole, 

1998.  
 
4. K. Ogatta, ‘Modern Control Engineering’, Pearson Education, Low Priced 

Edition, 1997.  
 
5. G.J. Thaler, ‘Automatic control systems’, Jaico publishers, 1993.  
 
6. John S. Bay, ‘Linear State Space Systems’, McGraw-Hill International Edition, 

1999.  
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  M.Tech, (Power System- R2017) FULL TIME 

SEMESTER – I 

17272H13 - POWER SYSTEM MODELLING AND ANALYSIS  

          3 1 0 4 

1. SOLUTION TECHNIQUE       9 

Sparse Matrix techniques for large scale power systems: Optimal ordering schemes 

for preserving sparsity. Flexible packed storage scheme for storing matrix as compact 

arrays – Factorization by Bifactorization and Gauss elimination methods; Repeat solution 

using Left and Right factors and L and U matrices. 

 

2. POWER FLOW ANALYSIS       9 

Power flow equation in real and polar forms; Review of Newton’s method for 

solution; Adjustment of P-V buses; Review of Fast Decoupled Power Flow method; 

Sensitivity factors for P-V bus adjustment; Net Interchange power control in Multi-area 

power flow analysis: ATC, Assessment of Available Transfer Capability (ATC) using 

Repeated Power Flow method; Continuation Power Flow method. 

 

3. OPTIMAL POWER FLOW       9 

Problem statement; Solution of Optimal Power Flow (OPF) – The gradient method, 

Newton’s method, Linear Sensitivity Analysis; LP methods – With real power variables 

only – LP method with AC power flow variables and detailed cost functions; Security 

constrained Optimal Power Flow; Interior point algorithm; Bus Incremental costs. 

 

4. SHORT CIRCUIT ANALYSIS       9 

Fault calculations using sequence networks for different types of faults. Bus 

impedance matrix (ZBUS) construction using Building Algorithm for lines with mutual 

coupling; Simple numerical problems. Computer method for fault analysis using ZBUS 

and sequence components. Derivation of equations for bus voltages, fault current and line 

currents, both in sequence and phase domain using Thevenin’s equivalent and ZBUS 

matrix for different faults. 

 

5. TRANSIENT STABILITY ANALYSIS     9 

Introduction, Numerical Integration Methods: Euler and Fourth Order Runge-Kutta 

methods, Algorithm for simulation of SMIB and multi-machine system with classical 

synchronous machine model; Factors influencing transient stability, Numerical stability 

and implicit Integration methods. 

                                             L = 45   T = 15   P = 0   C =4    

REFERENCES: 

1. G W Stagg, A.H El. Abiad “Computer Methods in Power System Analysis”, McGraw 

Hill 1968. 

2. P.Kundur, “Power System Stability and Control”, McGraw Hill, 1994. 

3. A.J.Wood and B.F.Wollenberg, “Power Generation Operation and Control”, John 

Wiley and sons, New York, 1996. 

4. W.F.Tinney and W.S.Meyer, “Solution of Large Sparse System by Ordered Triangular 

Factorization” IEEE Trans. on Automatic Control, Vol: AC-18, pp: 333-346, Aug 1973. 

5. K.Zollenkopf, “Bi-Factorization: Basic Computational Algorithm and Programming 

Techniques; pp: 75-96; Book on “Large Sparse Set of Linear Systems” Editor: 

J.K.Rerd,Academic Press, 1971. 

1408



  M.Tech, (Power System- R2017) FULL TIME 

 

SEMESTER - I 

17272H14 - ECONOMIC OPERATIONS OF POWER SYSTEMS-I 

           3  1  0  4 

1. INTRODUCTION        9 

Planning and operational problems of power systems – review of economic dispatch and 

calculation using B matrix loss formula – use of participation factors in on line economic 

dispatch. 

 

2. OPTIMAL POWER FLOW PROBLEM     9 

Real and reactive power control variables – operation and security constraints and their 

limits – general OPF problem with different objective functions – formulation – cost loss 

minimization using Dommel and Tinney’s method and SLP – development of model and 

algorithm – MVAR planning – optimal sitting and sizing of capacitors using SLR method – 

interchange evaluation using SLP. 

 

3. HYDRO THERMAL SCHEDULING      9 

Problems definition and mathematical model of long and short term problems – 

discretization – dynamic and incremental dynamic programming – methods of local 

variation – hydro thermal system with pumped hydro units – solution by local variation 

treating pumped hydro unit for load management and spinning reserve. 

 

4. UNIT COMMITMENT       9 

Constraints in unit commitment – solution by priority list method – dynamic programming 

method – backward and forward – restricted search range. 

 

5. MAINTENANCE SCHEDULING      9 

Factors considered in maintenance scheduling for generating units – turbines – boilers – 

introduction to maintenance scheduling using mathematical programming. 

                                             L = 45   T = 15   P = 0   C =4    

 REFERENCES  

1. Allen J.Wood and Bruce F.Wollenberg, “Power generation and control”, John Wiley & 

Sons, New York, 1984. 

2. Krichmayer L., “Economic operation of power systems”, John Wiley and sons Inc, 

New York, 1958. 

3. Krichmayer L.K, “Economic control of Interconnected systems”, Jhon Wiley and sons 

Inc, New York, 1959. 

4. Elgerd O.I., “Electric energy systems theory – an introduction”, McGraw Hill, New 

Delhi, 1971. 
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SEMESTER – I           

 

17272H15- HIGH VOLTAGE DIRECT CURRENT TRANSMISSION SYSTEM 

3  1  0  4 

 

 

1. DC POWER TRANSMISSION TECHNOLOGY     9 

Introduction – comparison of Ac and DC transmission _ application of DC transmission – 

description of DC transmission system system – planning for HVDC transmission – 

modern trends in DC transmission. 

 

2. ANALYSIS OF HVDC CONVERTERS      9 

Pulse number – choice of converter configuration simplified analysis of Graetz circuit 

converter converter bridge characteristics – characteristics of a twelve pulse converter – 

detailed analysis of converters. 

  

3. CONVERTER AND HVDC SYSTEM CONTROL     9 

General principles of DC link control – converter control characteristics – systems 

control hierarchy – firing angle control – current and extinction angle control – starting 

and stopping of DC link – power control – higher level controllers – telecommunication 

requirements. 

 

4. HARMONICS AND FILTERS       9 

Introduction – generation of harmonics – design of AC filters – DC filters – carrier 

frequency and RI noise. 

 

5. SIMULATION OF HVDC SYSTEMS      9 

Introduction – system simulation: Philosophy and tools- HVDC system simulation – 

modeling of HVDC systems for digital dynamic simulation. 

                                             L = 45   T = 15   P = 0   C =4         

REFERENCES  

 

1. Padiyar. K.R., HVDC power transmission system, Wiley Eastern Limited, New Delhi, 

1990. 

2.  Edward Wilson Kimbark, Direct Current Transmission, Vol.1, Wiley Interscience, 

New York, London, Sydney, 1971. 

3.  Rakosh Das Begamudre, Extra high voltage AC transmission engineering Wiley 

Eastern Ltd., New Delhi, 1990. 

4.  Arrillaga, J, High voltage direct current transmission, peter Pregrinus, London, 1983. 

5.  Adamson.C and Hingorani.N.G., High Voltage Direct Current Power Transmission, 

Garraway Limited, London, 1960. WWW.hvdc.ca 
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  M.Tech, (Power System- R2017) FULL TIME 

 
SEMESTER – I           

  

17272L17- POWER SYSTEM SIMULATION LABORATORY – I  0  0  3  3 

 

 

EXPERIMENTS 

 

1. Formation of Y bus, Z bus, line parameters and modeling of transmission lines. 

2. Power flow analysis: Gauss – Seidel Method. 

3. Power flow analysis: Newton Raphson method. 

4. Plain Decoupled and Fast Decoupled methods. 

5. Contingency analysis – single and multiple symmetrical and unsymmetrical         

              faults. 

 

  

 

 

P=3 C=3 
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  M.Tech, (Power System- R2017) FULL TIME 

SEMESTER –II 

 

17272H21 - EHV POWER TRANSMISSION 

3  1  0  4 

 

 

1. INTRODUCTION        9 

Standard transmission voltages – different configurations of EHV and UHV lines 

– average values of line parameters – power handling capacity and line loss – costs of 

transmission lines and equipment – mechanical considerations in line performance. 

 

2. CALCULATION OF LINE PARAMETERS     9 
Calculation of resistance, inductance and capacitance for multi-conductor lines – 

calculation of sequence inductances and capacitances – line parameters for different 

modes of propagation – resistance and inductance of ground return, numerical example 

involving a typical 400/220kV line using line constant program. 

 

3. VOLTAGE GRADIENTS OF CONDUCTORS    9 
Charge-potential relations for multi-conductor lines – surface voltage gradient on 

conductors – gradient factors and their use – distribution of voltage gradient on sub 

conductors of bundle - voltage gradients on conductors in the presence of ground wires 

on towers. 

 

4. CORONA EFFECTS        9 

Power losses and audible losses: I R loss and corona loss - audible noise 

generation and characteristics - limits for audible noise - Day-Night equivalent noise 

level- radio interference: corona pulse generation and properties - limits for radio 

interference fields 

 

5. ELECTROSTATIC FIELD OF EHV LINES     9 

Effect of EHV line on heavy vehicles - calculation of electrostatic field of AC 

lines- effect of high field on humans, animals, and plants - measurement of electrostatic 

fields - electrostatic Induction in unenergised circuit of a D/C line - induced voltages in 

insulated ground wires - electromagnetic interference 

                                             L = 45   T = 15   P = 0   C =4    

REFERENCES 

1. Rakosh Das Begamudre, “Extra High Voltage AC Transmission Engineering”, Second 

Edition, New Age International Pvt. Ltd., 1990. 

2. Power Engineer’s Handbook, Revised and Enlarged 6th Edition, TNEB Engineers’   

Association, October 2002. 

3. Microtran Power System Analysis Corporation, Microtran Reference Manual, 

Vancouver Canada. (Website: www.microtran.com). 
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  M.Tech, (Power System- R2017) FULL TIME 

SEMESTER – II 

17272H22 - ECONOMIC OPERATIONS OF POWER SYSTEMS-II 

             3  1  0  4 

1. AUTOMATIC GENERATION CONTROL     9 

Plant and system level control problem – ALFC of single area system modeling 

state and transient response – EDC control loop – ALFC of multi area system – modeling 

– static and transient response of two area system development of state variable model – 

two area system – AGC system design Kalman’s method. 

 

2. AUTOMATIC VOLTAGE CONTROL      9 

Modeling of AVR loop – components – dynamic and static analysis – stability 

compensation – system level voltage control using OLTC, capacitor and generator 

voltages – expert system application for system voltage control. 

 

3. SECURITY CONTROL CONCEPT      9 

System operating states by security control functions – monitoring evaluation of 

system state by contingency analysis – corrective controls (preventive, emergency and 

restorative) – islanding scheme.  

 

4. STATE ESTIMATION        9  

Least square estimation – basic solution – sequential form of solution – static state 

estimation of power system by different algorithms – tracking state estimation of power 

system- computation consideration – external equivalency. Treatment of bad data and on 

line load flow analysis. 

5. COMPUTER CONTROL OF POWER SYSTEM    9 

Energy control center – various levels – national – regional and state level 

SCADA system – computer configuration – functions, monitoring, data acquisition and 

controls – EMS system – software in  EMS system. Expert system applications for power 

system operation.                                              L = 45   T = 15   P = 0   C =4    

REFERENCES          

1. Kundur.P., “power system stability and control”, McGraw Hill, 1994. 

2. Anderson P.M., and Fouad A.A, “power system control and stability”, Galgotia 

publication, New Delhi, 1981. 

3. Taylor C.W., “power systems voltage stability”, McGraw Hill, New Delhi, 1993.  

4. IEEE recommended practice for excitation system models for power system stability 

studies, IEEE standard 421.5, 1992. 

5. Kimbark E.W., “power system stability”, Vol.3., Synchronous machines, John Wiley and 

sons, 1956. 

6. T.V Custem, C.Vournas, “voltage stability of power system”, Kluwer Acadamic 

Publishers, 1998. 

7. Elgerd O.L., “Elctric energy systems theory – an introduction”, McGraw Hill, New 

Delhi, 1971. 
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  M.Tech, (Power System- R2017) FULL TIME 

SEMESTER – II 

17272H23 - POWER SYSTEM PROTECTION 

3  1  0  4 

1. INTRODUCTION         9 

General philosophy – Review of conventional equipment protection schemes – 

state of the art: Numerical relays 

 

2. DISTANCE PROTECTION       9 

Transmission line protection – fault clearing times – relaying quantities during swings 

– evaluation of distance relay performance during swings – prevention of tripping during 

transient conditions – automatic line reclosing – generator out of step protection – 

simulation of distance relays during transients. 

 

3. GENERATOR PROTECTION       9 

Out – of – step, loss of excitation. System response to severe upsets – nature of system 

response to severe upsets – frequency actuated schemes for load shedding and islanding. 

 

4. INTRODUCTION TO COMPUTER RELAYING    9 

Development of computer relaying – historical background – Expected benefits of 

computer relaying – computer relay architecture – A/D converter – Anti aliasing filters – 

substation computer hierarchy. 

 

5. DIGITAL TRANSMISSION LINE RELAYING     9 

Introduction – source of error – relaying as parameter estimation – beyond parameter 

estimation – symmetrical component distance relay – protection of series compensated 

lines. Digital protection of transformers, machines and buses. 

                                             L = 45   T = 15   P = 0   C =4    

     REFERENCES 

1. Arun k. Phadke, James.S.Thorp, “ Computer relaying for power system”, John Wiley and 

sons, New York, 1988. 

2. Jones D., “Analysis and protection of electrical power systems”, Pitman Publishing, 

1971. 

3. “Power system references manual, Ray rolls protection”, Orient press, 1982. 

4. Stanly H., Horowitz ( ED), “Protective relaying for power system”, IEEE press, 1980. 

5. Kundur P., “power system stability and control”, McGraw Hill, 1994. 
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SEMESTER - II 

 

17272L26- POWER SYSTEM SIMULATION LAB – II           0  0  3  3 

 

         

LIST OF EXPRIMENTS:  

 

1. Small signal stability analysis: SMIB and Multi machine configuration. 

2. Transients stability analysis of Multi – machine configuration. 

3. Load Frequency control: single area, multi area control. 

4. Economic load dispatch with losses 

5. Unit commitment by dynamic programming & priority list method 

 

 

 

P=3 C=3 
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  M.Tech, (Power System- R2017) FULL TIME 

SEMESTER – III 

 

17272H31 - ELECTRICAL TRANSIENTS IN POWER SYSTEMS 

3  1  0  4 

 

1. TRAVELLING WAVES ON TRANSMISSION LINE   9 
Lumped and Distributed Parameters – Wave Equation – Reflection, Refraction, 

Behavior of Travelling waves at the line terminations – Lattice Diagrams – Attenuation 

and Distortion – Multi-conductor system and Velocity wave. 

 

2. COMPUTATION OF POWER SYSTEM TRANSIENTS   9 

Principle of digital computation – Matrix method of solution, Modal analysis, Z 

transforms, Computation using EMTP – Simulation of switches and non-linear elements. 

 

3. LIGHTNING, SWITCHING AND TEMPORARY OVERVOLTAGES 9 

Lightning: Physical phenomena of lightning – Interaction between lightning and 

power system – Factors contributing to line design – Switching: Short line or kilometric 

fault – Energizing transients - closing and re-closing of lines - line dropping, load 

rejection - Voltage induced by fault – Very Fast Transient Overvoltage (VFTO) 

 

4. BEHAVIOUR OF WINDING UNDER TRANSIENT CONDITION 9 

Initial and Final voltage distribution - Winding oscillation - traveling wave solution - 

Behavior of the transformer core under surge condition – Rotating machine – Surge in 

generator and motor 

 

5. INSULATION CO-ORDINATION      9 
Principle of insulation co-ordination in Air Insulated substation (AIS) and Gas 

Insulated Substation (GIS), insulation level, statistical approach, co-ordination between 

insulation and protection level –overvoltage protective devices – lightning arresters, 

substation earthing. 

                                             L = 45   T = 15   P = 0   C =4    

REFERENCES 

1. Pritindra Chowdhari, “Electromagnetic transients in Power System”, John Wiley and 

Sons Inc., 1996. 

2. Allan Greenwood, “Electrical Transients in Power System”, Wiley & Sons Inc. New 

York, 1991. 

3. Klaus Ragaller, “Surges in High Voltage Networks”, Plenum Press, New York, 1980. 

4. Rakosh Das Begamudre, “Extra High Voltage AC Transmission Engineering”, 

(Second edition) Newage International (P) Ltd., New Delhi, 1990. 

5. Naidu M S and Kamaraju V, “High Voltage Engineering”, Tata McGraw-Hill 

Publishing Company Ltd., New Delhi, 2004. 

6. IEEE Guide for safety in AC substation grounding IEEE Standard 80-2000. 

7. Working Group 33/13-09 (1988), ‘Very fast transient phenomena associated with Gas   

Insulated System’, CIGRE, 33-13, pp. 1-2 
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  M.Tech, (Power System- R2017) FULL TIME 

ELECTIVE- I (semester-I) 

17272E16A - ANALYSIS OF INVERTERS 
                                   3  1  0  4 

UNIT- I- SINGLE PHASE INVERTERS      9 

Introduction to self commutated switches: MOSFET and IGBT - Principle of operation  

of half and full bridge inverters – Performance parameters – Voltage control of single  

phase inverters using various PWM techniques – various harmonic elimination  

techniques – forced commutated Thyristor inverters. 

  

UNIT-II- THREE PHASE VOLTAGE SOURCE INVERTERS  9        
180 degree and 120 degree conduction mode inverters with star and delta connected  

loads – voltage control of three phase inverters: single, multi pulse, sinusoidal, space  

vector modulation techniques.  

         

UNIT-III- CURRENT SOURCE INVERTERS      9 

Operation of six-step thyristor inverter – inverter operation modes – load – commutated  

inverters – Auto sequential current source inverter (ASCI) – current pulsations –  

comparison of current source inverter and voltage source inverters  

 

UNIT-IV- MULTILEVEL INVERTERS      9 

Multilevel concept – diode clamped – flying capacitor – cascade type multilevel inverters  

- Comparison of multilevel inverters - application of multilevel inverters  

 

UNIT-V- RESONANT INVERTERS      9 

Series and parallel resonant inverters - voltage control of resonant inverters – Class E  

resonant inverter – resonant DC – link inverters.  

 

L=45 T=15 P=0 C=4 

TEXT BOOKS  

 

1. Rashid M.H., “Power Electronics Circuits, Devices and Applications ", Prentice Hall  

India, Third Edition, New Delhi, 2004.  

2. Jai P.Agrawal, “Power Electronics Systems”, Pearson Education, Second Edition,  

2002.  

3. Bimal K.Bose “Modern Power Electronics and AC Drives”, Pearson Education,  

 Second Edition, 2003.  

 

4. Ned Mohan,Undeland and Robbin, “Power Electronics: converters, Application  

 and design” John Wiley and sons.Inc,Newyork,1995.  

5. Philip T. krein, “Elements of Power Electronics” Oxford University Press -1998.  

 

REFERENCES  

 

1. P.C. Sen, “Modern Power Electronics”, Wheeler Publishing Co, First Edition, New  

Delhi, 1998.  

2. P.S.Bimbra, “Power Electronics”, Khanna Publishers, Eleventh Edition, 2003. 
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  M.Tech, (Power System- R2017) FULL TIME 

ELECTIVE– I  (semester-I)         
 

17272E16B - MODELLING AND ANALYSIS OF ELECTRICAL MACHINES 

3  1  0  4 

 

UNIT I PRINCIPLES OF ELECTROMAGNETIC ENERGY CONVERSION  

General expression of stored magnetic energy - co-energy and force/torque - example 

using single and doubly excited system. 

. 

UNIT II BASIC CONCEPTS OF ROTATING MACHINES  

Calculation of air gap M.M.F. - per phase machine inductance using physical machine 

data - voltage and torque equation of D.C. machine - three phase symmetrical induction 

machine and salient pole synchronous machines in phase variable form. 

 

UNIT III INTRODUCTION TO REFERENCE FRAME THEORY  

Static and rotating reference frames - transformation relationships - examples using static 

symmetrical three phase R, R-L, R-L-M and R-L-C circuits - application of reference 

frame theory to three phase symmetrical induction and synchronous machines - dynamic 

direct and quadrature axis model in arbitrarily rotating reference frames - voltage and 

torque equations - derivation of steady state phasor relationship from dynamic model - 

generalized theory of rotating electrical machine and Kron’s primitive machine. 

 

UNIT IVD ETERMINATIONOF SYNCHRONOUS MACHINE DYNAMIC 

EQUIVALENT CIRCUIT PARAMETERS 

Standard and derived machine time constants - frequency response test - analysis and 

dynamic modeling of two phase asymmetrical induction machine and single phase 

induction machine. 

 

UNIT V SPECIAL MACHINES 

Permanent magnet synchronous machine - surface permanent magnet (square and 

sinusoidal back E.M.F. type) and interior permanent magnet machines - construction and 

operating principle - dynamic modeling and self controlled operation - analysis of switch 

reluctance motors. 

                                             L = 45   T = 15   P = 0   C =4    

TEXT BOOKS 

1. Charles Kingsley, A.E. Fitzgerald Jr. and Stephen D. Umans, ‘Electric Machinery’, 

Tata McGraw-Hill, Fifth Edition, 1992. 

2. R. Krishnan, ‘Electric Motor & Drives: Modelling, Analysis and Control’, Prentice 

Hall of India, 2001. 

REFERENCES 

1. C.V. Jones, ‘The Unified Theory of Electrical Machines’, Butterworth, 1967. 

2. T.J.E. Miller, ‘Brushless Permanent Magnet and Reluctance Motor Drives’ Clarendon 

Press, 1989. 
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  M.Tech, (Power System- R2017) FULL TIME 

ELECTIVES – II (semester-II) 

17272E24A - FLEXIBLE AC TRANSMISSION SYSTEM         
3  1  0  4 

 

 
1. INTRODUCTION                                             9 

FACTS-a toolkit, Basic concepts of Static VAR compensator, Resonance damper, 

Thyristor controlled series capacitor, Static condenser, Phase angle regulator, and other 

controllers. 

2. SERIES COMPENSATION SCHEMES                                                        9                

Sub-Synchronous resonance, Torsional interaction, torsional torque, Compensation of 

conventional, ASC, NGH damping schemes, Modelling and control of thyristor 

controlled series compensators. 

3. UNIFIED POWER FLOW CONTROL                                                       9                             

Introduction, Implementation of power flow control using conventional thyristors, 

Unified power flow concept, Implementation of unified power flow controller. 

4. DESIGN OF FACTS CONTROLLERS                                                      9                             

Approximate multi-model decomposition, Variable structure FACTS controllers for 

Power system transient stability, Non-linear variable-structure control, variable structure 

series capacitor control, variable structure resistor control. 

5. STATIC VAR COMPENSATION                                                                9  

Basic concepts, Thyristor controlled reactor (TCR), Thyristors switched reactor(TSR), 

Thyristor switched capacitor(TSC), saturated reactor (SR) , and fixed capacitor (FC) 

                                                                                                                                                        

L = 45   T = 15   P = 0   C =4    

REFERENCES  

1.  Narin G.Hingorani, " Flexible AC Transmission ", IEEE Spectrum, April 1993, 

pp 40-45. 
 

2.  Narin G. Hingorani, " High Power Electronics and Flexible AC Transmission 

Systems ", IEEE Power Engineering Review, 1998. 
 

3.  Narin G.Hingorani, " Power Electronics in Electric Utilities : Role of Power  

Electronics in future power systems ", Proc. of IEEE, Vol.76, no.4, April 1988. 
      

 4. Einar V.Larsen, Juan J. Sanchez-Gasca, Joe H.Chow, " Concepts for design of                    

FACTS    Controllers to damp power swings ", IEEE Trans On Power Systems, 

Vol.10, No.2, May 1995.  

     5.  Gyugyi L., " Unified power flow control concept for flexible AC transmission ", 

IEEE Proc-C Vol.139, No.4, July 1992. 
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ELECTIVES – II (semester-II) 

 

17272E24B - POWER SYSTEM PLANNING AND RELIABILITY 

3  1  0  4 

 

1. LOAD FORECASTING        9 

        

Objectives of forecasting - Load growth patterns and their importance in planning – 

Load forecasting Based on discounted multiple regression technique-Weather sensitive 

load forecasting-Determination of annual forecasting-Use of AI in load forecasting.  

 

2. GENERATION SYSTEM RELIABILITY ANALYSIS   9 
Probabilistic generation and load models- Determination of LOLP and expected value 

of demand not served –Determination of reliability of iso and interconnected generation 

systems. 

 

3. TRANSMISSION SYSTEM RELIABILITY ANALYSIS   9 

Deterministic contingency analysis-probabilistic load flow-Fuzzy load flow 

probabilistic transmission system reliability analysis-Determination of reliability indices 

like LOLP and expected value of demand not served. 

 

4. EXPANSION PLANNING       9 
Basic concepts on expansion planning-procedure followed for integrate transmission 

system planning, current practice in India-Capacitor placer problem in transmission 

system and radial distributions system. 

 

5. DISTRIBUTION SYSTEM PLANNING OVERVIEW   9 

  Introduction, sub transmission lines and distribution substations-Design primary 

and secondary systems-distribution system protection and coordination of protective 

devices. 

                                             L = 45   T = 15   P = 0   C =4    

REFERENCES 

1. Proceeding of work shop on energy systems planning & manufacturing CI. 

2. R.L .Sullivan, “ Power System Planning”,. 

3. Roy Billinton and Allan Ronald, “Power System Reliability.” 

4. Turan Gonen, Electric power distribution system Engineering ‘McGraw Hill,1986 
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ELECTIVES – III  (semester-II) 

17272E25A - WIND ENERGY CONVERSION SYSTEMS        

3  1  0  4 

UNIT-I  INTRODUCTION:                                                                                                 9 

History of wind Electric generation - Darrieus wind - Horizontal and vertical axis-Wind 

turbine - other modern developments - Future possibilities.  

 

UNIT-II  WIND RESOURCE AND ITS POTENTIAL FOR ELECVTRIC POWER  

GENERATION:                                                                                                               9 

Power Extracted By A Wind Driven Machine  - Nature and occurrence of wind 

characteristics and power production - variation of mean wind speed with time.  

 

UNIT-III WIND POWER SITES AND WIND MEASUREMENTS:                           9 

Average wind speed and other factors affecting choice of the site  - Effect of wind 

direction - Measurement of wind velocity - Personal estimation without instruments- 

anemometers - Measurement of wind direction.  

UNIT-IV   WIND TURBINES WITH ASYNCHRONOUS GENERATORS AND              

CONTROL ASPECTS:                                                                                                      9 

Asynchronous systems - Ac Generators - Self excitation of Induction Generator - 

Single  Phase  operation  of  Induction  Generator  -  Permanenet  magnet  Generators  - 

Basic  control  aspects  -  fixed  speed  ratio  control  scheme  -  fixed  vs  variable  speed 

operation of WECS.  

UNIT-V   GENERATION OF ELECTRICITY                                                               9     

Active  and  reactive  power  -  P  and  Q  transfer  in  power  systems  -  Power 

converters - Characteristics of Generators - Variable Speed options - Economics.  

                                                                                                                                                                   

L = 45   T = 15   P = 0   C =4    

REFERENCES:  

1.  N.G.Calvert, 'Wind  Power  Principles:  Their  Application  on  small  scale’,  Charles  

     Friffin& co. Ltd, London, 1979.  

2.  Gerald W.Koeppel, “Pirnam’s and Power from the wind”, Van Nastran Reinhold  

     Co., London, 1979.  

3.  Gary L. Johnson, “Wind Energy System”, Prentice hall Inc., Englewood Cliffs, New  

     Jersey, 1985.  

4.  Wind energy conversion system by L. Lfreris, Prentice hall (U.K) Ltd., 1990.  
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ELECTIVE III  (semester-II) 

 

17272E25B - AI TECHNIQUES TO POWER SYSTEMS 
3  1  0  4 

 
1. INTRODUCTION TO NEURAL NETWORKS    9 

Basics of ANN - perceptron - delta learning rule - back propagation algorithm - 

multilayer feed forward network - memory models - bi-directional associative memory 

- Hopfield network. 

 

2. APPLICATIONS TO POWER SYSTEM PROBLEMS   9 

Application of neural networks to load forecasting - contingency analysis - VAR 

control - economic load dispatch. 

 

3. INTRODUCTION TO FUZZY LOGIC      9 

Crispness - vagueness - fuzziness - uncertainty - fuzzy set theory fuzzy sets - 

fuzzy set operations - fuzzy measures - fuzzy relations - fuzzy function - structure of 

fuzzy logic controller – fuzzification models - data base - rule base - inference engine 

defuzzification module. 

 

4. APPLICATIONS TO POWER SYSTEMS     9 

Decision making in power system control through fuzzy set theory - use of fuzzy 

set models of LP in power systems scheduling problems - fuzzy logic based power 

system stabilizer. 

 

5. GENETIC ALGORITHM AND ITS APPLICATIONS TO POWER SYSTEMS 

           9 

Introduction - simple genetic algorithm - reproduction - crossover - mutation – 

advanced operators in genetic search - applications to voltage control and stability 

studies. 

                                             L = 45   T = 15   P = 0   C =4    

REFERENCES: 

   1. James A. Freeman and Skapura.B.M „Neural Networks - Algorithms Applications and       

Programming Techniques‟, Addison Wesley, 1990. 

   2.  George Klir and Tina Folger.A, „Fuzzy sets, Uncertainty and Information‟, Prentice 

Hall of India, 1993. 

   3. Zimmerman.H.J,„Fuzzy Set Theory and its Applications‟, Kluwer Academic Publishers         

1994. 

   4.   IEEE tutorial on „Application of Neural Network to Power Systems‟, 1996. 

   5. Loi Lei Lai, „Intelligent System Applications in Power Engineering‟, John Wiley & 

SonsLtd.,1998. 

 

************* 

 

1422



  M.Tech, (Power System- R2017) FULL TIME 

 

 

ELECTIVES – IV   (semester-III) 

17272E32A - POWER ELECTRONICS APPLICATIONS IN POWER   SYSTEMS 

3  1  0  4 

UNIT: I STATIC COMPENSATOR CONTROL                                                               9  

Theory of load compensation - voltage regulation and power factor correction - 

phase  balance  and  PF  correction  of  unsymmetrical  loads -  Property  of  static 

compensator - Thyristor controlled rectifier (TCR) - Thyristor Controlled Capacitor 

(TSC) -Saturable core reactor - Control Strategies.  

 

UNIT: II HARMONIC CONTROL AND POWER FACTOR IMPROVEMENT        9 

Input power factor for different types of converters - power factor improvement 

using Load and forced commutated converters.  

 

UNIT: III VOLTAGE CONTROL USING STATIC TAP-CHANGERS                       9 

Conventional  tap  changing  methods,  static  tap  changers  using  Thyristor, 

different schemes - comparison.  

 

UNIT: IV STATIC EXCITATION CONTROL                                                                 9  

Solid state excitation of synchronous generators - Different schemes - Generex 

excitation systems.  

 

UNIT: V UNINTERRUPTABLE POWER SUPPLY SYSTEM                                      9   

Parallel, Redundant and  non- redundant  UPS -  Ups  using  resonant  power 

converters - Switch mode power supplies. 

                                                                                                                                                                  

L = 45   T = 15   P = 0   C =4    

TEXT BOOK  

Miller. T.J.E, “Reactive power control in Electric systems”. Wiley inter science, 

New York, 1982.  

REFRENCES  

1.       “Static Compensator for AC power systems”, Proc. IEE vol.128 Nov. 1981. pp           

            362-406. 

2       “A Static alternative to the transformer on load tap changing”, IEEE Trans. On 

          Pas, Vol.PAS-99, Jan. /Feb. 1980, pp86-89. 

3.     “Improvements   in   Thyristor   controlled   static   on-   load   tap   controllers     

          for   transformers”, IEEE Trans. on PAS, Vol.PAS-101, Sept.1982, pp3091-3095.  

4.     “Shunt Thyristor rectifiers for the Generex Excitation systems”, IEEE Trans. On    

          PAS.  PAS -96, July/August, 1977, pp1219-1325.  
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ELECTIVES – IV (semester-III) 

                        17272E32B- POWER SYSTEM DYNAMICS                                         

3  1  0  4 
 
1.   SYNCHRONOUS MACHINE MODELLING                                             9 

      

Schematic Diagram, Physical Description: armature and field structure, machines with  
multiple pole pairs, mmf  waveforms, direct and quadrature axes, Mathematical Description 

of a Synchronous Machine: Basic equations of a synchronous machine:  stator circuit 

equations, stator self, stator mutual and stator to rotor mutual inductances, dq0 

Transformation: flux linkage and voltage equations for stator and rotor in dq0 coordinates, 
electrical power and torque, physical interpretation of dq0 transformation,  Per Unit 

Representations: Lad-reciprocal per unit system and that from power-invariant form of Park’s 

transformation; Equivalent Circuits for direct and quadrature axes, Steady-state Analysis: 
Voltage, current and flux-linkage relationships, Phasor representation, Rotor angle, Steady-

state equivalent circuit, Computation of steady-state values, Equations of Motion: Swing 

Equation, calculation of inertia constant, Representation in system studies, Synchronous 
Machine Representation in Stability Studies: Simplifications for large-scale studies : Neglect 

of stator p  terms and speed variations, Simplified model with amortisseurs neglected:  

two-axis model with amortisseur windings neglected, classical model. 

 

2.   MODELLING OF EXCITATION AND SPEED GOVERNING SYSTEMS              9  

 

 Excitation System Requirements; Elements of an Excitation System; Types of Excitation 
System;Control and protective functions;IEEE (1992) block diagram for simulation of 

excitation systems. Turbine and Governing System Modelling: Functional Block Diagram of 

Power Generation and Control, Schematic of a hydroelectric plant, classical transfer function 
of a hydraulic turbine (no derivation), special characteristic of hydraulic turbine, electrical 

analogue of hydraulic turbine, Governor for Hydraulic Turbine: Requirement for a transient 

droop, Block diagram of governor with transient droop compensation, Steam turbine 

modelling: Single reheat tandem compounded type only and IEEE block diagram for 
dynamic simulation; generic speed-governing system model for normal speed/load control 

function.  

 

3.   SMALL-SIGNAL STABILITY ANALYSIS WITHOUT CONTROLLERS               9 

 

Classification of Stability, Basic Concepts and Definitions: Rotor angle stability, The 
Stability Phenomena. Fundamental Concepts of Stability of Dynamic Systems: State-space 

representation, stability of dynamic system, Linearisation, Eigen properties of the state 

matrix: Eigen values and eigenvectors, modal matrices, eigen value and stability, mode shape 

and participation factor. Single-Machine Infinite Bus (SMIB) Configuration:  Classical 
Machine Model stability analysis with numerical example, Effects of Field Circuit Dynamics:  

synchronous machine, network and linearised system equations, block diagram representation 

with K-constants; expression for K-constants (no derivation), effect of field flux variation on 
system stability: analysis with numerical example,  
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4.   SMALL-SIGNAL STABILITY ANALYSIS WITH CONTROLLERS                9 

 
Effects Of Excitation System: Equations with definitions of appropriate K-constants and 

simple thyristor excitation system and AVR, block diagram with the excitation system, 

analysis of effect of AVR on synchronizing and damping components using a numerical 

example, Power System Stabiliser: Block diagram with AVR and PSS, Illustration of 
principle of PSS application with numerical example, Block diagram of PSS with description, 

system state matrix including PSS, analysis of stability with numerical a example. Multi-

Machine Configuration:  Equations in a common reference frame, equations in individual 
machine rotor coordinates, illustration of formation of system state matrix for a two-machine 

system with classical models for synchronous machines, illustration of stability analysis using 

a numerical example. Principle behind small-signal stability improvement methods: delta-

omega and delta P-omega stabilizers. 
 

5.   ENHANCEMENT OF SMALL SIGNAL STABILITY                                             9 

 
 Power System Stabilizer – Stabilizer based on shaft speed signal (delta omega) – Delta –P-

Omega stabilizer-Frequency-based stabilizers – Digital Stabilizer – Excitation control design 

– Exciter gain – Phase lead compensation – Stabilizing signal washout stabilizer gain – 
Stabilizer limits  

                                          

L = 45   T = 15   P = 0   C =4    
 

REFERENCES 

1.  P. Kundur, “Power System Stability and Control”, McGraw-Hill, 1993. 
2.  IEEE Committee Report, "Dynamic Models for Steam and Hydro Turbines in  

     Power System Studies”, IEEE Trans., Vol.PAS-92, pp 1904-1915,  

     November/December, 1973. on Turbine-Governor Model. 

 3. P.M Anderson and A.A Fouad, “Power System Control and Stability”, Iowa State   
     University Press, Ames, Iowa, 1978. 
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ELECTIVES – V  (semester-III) 

17272E33A - POWER CONDITIONING 

3  1  0  4 

1. INTRODUCTION        9 

Introduction – Characterization of Electric Power Quality: Transients, short 

duration and long duration voltage variations, Voltage imbalance, waveform distortion, 

Voltage fluctuations, Power frequency variation, Power acceptability curves – power 

quality problems: poor load power factor, Non linear and unbalanced loads, DC offset in 

loads, Notching in load voltage, Disturbance in supply voltage – Power quality standards. 

 

2. NON-LINEAR LOADS        9 

Single phase static and rotating AC/DC converters, Three phase static AC/DC 

converters, Battery chargers, Arc furnaces, Fluorescent lighting, pulse modulated devices, 

Adjustable speed drives. 

 

3. MEASUREMENT AND ANALYSIS METHODS    9 

Voltage, Current, Power and Energy measurements, power factor measurements 

and definitions, event recorders, Measurement Error – Analysis: Analysis in the periodic 

steady state, Time domain methods, Frequency domain methods: Laplace’s, Fourier and 

Hartley transform – The Walsh Transform – Wavelet Transform. 

 

4. ANALYSIS AND CONVENTIONAL MITIGATION METHODS  9 

Analysis of power outages, Analysis of unbalance: Symmetrical components of 

phasor quantities, Instantaneous symmetrical components, Instantaneous real and reactive 

powers, Analysis of distortion: On–line extraction of fundamental sequence components 

from measured samples – Harmonic indices – Analysis of voltage sag: Detorit Edison sag 

score, Voltage sag energy, Voltage Sag Lost Energy Index (VSLEI)- Analysis of voltage 

flicker, Reduced duration and customer impact of outages, Classical load balancing 

problem: Open loop balancing, Closed loop balancing, current balancing, Harmonic 

reduction, Voltage sag reduction. 

 

5. POWER QUALITY IMPROVEMENT     9 

Utility-Customer interface –Harmonic filters: passive, Active and hybrid filters –

Custom power devices: Network reconfiguring Devices, Load compensation using 

DSTATCOM, Voltage regulation using DSTATCOM, protecting sensitive loads using 

DVR, UPQC –control strategies: P- Q theory, Synchronous detection method – Custom 

power park –Status of application of custom power devices    

                                             L = 45   T = 15   P = 0   C =4    

REFERENCES: 

 1. Arindam Ghosh “Power Quality Enhancement Using Custom Power Devices”,  

Kluwer Academic Publishers, 2002. 

 2. Heydt.G.T, “Electric Power Quality”, Stars in a Circle Publications, 1994(2nd edition)  

 3. Dugan.R.C, “ Electrical Power System Quality”,TMH,2008. 
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 4.Arrillga.A.J and Neville R.Watson, Power System Harmonics, John Wiley second 

Edition,2003. 

 5. Derek A. Paice, “Power electronic converter harmonics”,John Wiley & sons, 1999. 

 
ELECTIVES – V  (semester-III) 

17272E33B – POWER SYSTEM RESTRUCTURING AND DEREGULATION 

3  1  0  4 

1. FUNDAMENTALS AND ARCHITECTURE OF POWERMARKETS  9 

 

Deregulation of Electric utilities: Introduction-Unbundling-Wheeling- Reform 

motivations- Fundamentals of Deregulated Markets – Types (Future, Day-ahead and 

Spot) – Participating in Markets (Consumer and Producer Perspective) – bilateral markets 

– pool markets. Independent System Operator (ISO)-components-types of ISO - role of 

ISO - Lessons and Operating Experiences of Deregulated Electricity Markets in various 

Countries (UK, Australia, Europe, US, Asia). 

 

2. TECHNICAL CHALLENGES        9 

 

Total Transfer Capability – Limitations - Margins – Available transfer capability 

(ATC) – Procedure - Methods to compute ATC – Static and Dynamic ATC – Effect of 

contingency analysis – Case Study. Concept of Congestion Management – Bid, Zonal 

and Node Congestion Principles – Inter and Intra zonal congestion – Generation 

Rescheduling - Transmission congestion contracts – Case Study. 

 

3. TRANSMISSION NETWORKS AND SYSTEM SECURITY SERVICES  9 

 

Transmission expansion in the New Environment – Introduction – Role of 

transmission planning – Physical Transmission Rights – Limitations – Flow gate - 

Financial Transmission Rights – Losses – Managing Transmission Risks – Hedging – 

Investment. Ancillary Services – Introduction – Describing Needs – Compulsory and 

Demand-side provision – Buying and Selling Ancillary Services – Standards. 

 

4. MARKET PRICING        9 

 

Transmission pricing in open access system – Introduction – Spot Pricing – Uniform 

Pricing – Zonal Pricing – Locational Marginal Pricing – Congestion Pricing – Ramping 

and Opportunity Costs. Embedded cost based transmission pricing methods (Postage 

stamp, Contract path and MW-mile) – Incremental cost based transmission pricing 

methods ( Short run marginal cost, Long run marginal cost) - Pricing of Losses on Lines 

and Nodes. 

 

5. INDIAN POWER MARKET       9 

 

Current Scenario – Regions – Restructuring Choices – Statewise Operating Strategies 

– Salient features of Indian Electricity Act 2003 – Transmission System Operator – 

Regulatory and Policy development in Indian power Sector – Opportunities for IPP and 

Capacity Power Producer. Availability based tariff – Necessity – Working Mechanism – 
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Beneficiaries – Day Scheduling Process – Deviation from Schedule – Unscheduled 

Interchange Rate – System Marginal Rate – Trading Surplus Generation – Applications. 

 

                                             L = 45   T = 15   P = 0   C =4    

REFERENCES 

1. Kankar Bhattacharya, Math H.J. Bollen and Jaap E. Daalder, “Operation of 

Restructured Power    Systems”, Kluwer Academic Publishers, 2001 

2.  Loi Lei Lai, “Power system Restructuring and Regulation”, John Wiley sons, 2001.  

3. Shahidehpour.M and Alomoush.M, “Restructuring Electrical Power Systems”, Marcel 

Decker Inc., 2001. 

4. Steven Stoft, “ Power System Economics”, Wiley – IEEE Press, 2002 

5. Daniel S. Kirschen and Goran Strbac, “ Fundamentals of Power System Economics”, 

John Wiley  & Sons Ltd., 2004. 

6. Scholarly Transaction Papers and Utility web sites 
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ELECTIVES – VI  (semester-III) 

17272E34A - SOFTWARE FOR CONTROL SYSTEM DESIGN    

3  1  0  4 

 

1.  INTRODUCTION TO DESIGN AND CLASSICAL PID CONTROL            

Systems performance and specifications –Proportional, Integral and Derivative 

Controllers – Structure – Empirical tuning- Zeigler Nichols-Cohen Coon – Root Locus 

method – Open loop inversion-– Tuning using ISE, IAE and other performance indices. 

 

2.  COMPENSATOR DESIGN    

Design of lag, lead, lead-lag compensators – Design using bode plots – Polar plots – 

Nichols charts – root locus and Routh Hurwitz criterion. 

   

3. MATLAB 

 Introduction – function description – Data types – Tool boxes – Graphical 

Displays – Programs for solution of state equations – Controller design – Limitations.- 

simulink-Introduction – Graphical user interface – Starting – Selection of objects – 

Blocks – Lines -  simulation – Application programs – Limitations. 

 

4. MAPLE 

 Introduction – symbolic programming – Programming constructs – Data structure 

computation with formulae – Procedures – Numerical Programming. 

5. MATLAB 
Programs using MATLAB software 

 

          L = 45   T = 15   P = 0   C =4    

 

REFERENCES 

 

1. MAPLE V Programming guide. 

2. MATLAB user manual. 

3. SIMULINK user manual. 

4. K.Ogatta ,”Modern Control Engineering”,PHI,1997. 

5. Dorf and Bishop,”Modern control Engineering’, Addison Wesley, 1998. 
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ELECTIVES – VI  (semester-III) 

 

               17272E34B - INDUSTRIAL POWER SYSTEM ANALYSIS AND DESIGN      

            
                                                                                                                                    

3  1  0  4 
 

 

1.  MOTOR STARTING STUDIES                                          9 

 
Introduction-Evaluation Criteria-Starting Methods-System Data-Voltage Drop Calculations-

Calculation of Acceleration time-Motor Starting with Limited-Capacity Generators-Computer-

Aided Analysis-Conclusions. 
 

2.  POWER FACTOR CORRECTION STUDIES                     9 

 
Introduction-System Description and Modeling-Acceptance Criteria-Frequency Scan 

Analysis-Voltage Magnification Analysis-Sustained  Overvoltages-Switching Surge Analysis-

Back-to-Back Switching-Summary and Conclusions. 

 

3.  HARMONIC ANALYSIS                   9 

 

Harmonic Sources-System Response to Harmonics-System Model for Computer-Aided 
Analysis-Acceptance Criteria-Harmonic Filters-Harmonic Evaluation-Case Study-Summary 

and Conclusions. 

 

4.  FLICKER ANALYSIS                              9 

 

Sources of Flicker-Flicker Analysis-Flicker Criteria-Data for Flicker analysis- Case Study-Arc 

Furnace Load-Minimizing the Flicker Effects-Summary. 
 

5.  GROUND GRID ANALYSIS                   9 

 
Introduction-Acceptance Criteria-Ground Grid Calculations-Computer-Aided Analysis - 

Improving the Performance of the Grounding Grids-Conclusions. 

 

                 L = 45   T = 15   P = 0   C =4    
 

 

REFERENCES  

 
1. Ramasamy Natarajan, ”Computer-Aided Power System Analysis”, Marcel Dekker Inc., 

2002. 
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Research Integrated Curriculum  

 The relationship between teacher and learner is completely different in higher 

education from what it is in school. At the higher level, the teacher is not there for the 

sake of the student, both have their justification in the service of scholarship. For the 

students who are the professionals of the future, developing the ability to investigate 

problems, make judgments on the basis of sound evidences, take decisions on a rational 

basis and understand what they are doing and why is vital. Research and inquiry is not 

just for those who choose to pursue an academic career. It is central to professional life in 

the twenty-first century. 

 It is observed that the modern world is characterized by heightened levels of 

complexity and uncertainty. Fluidity, fuzziness, instability, fragility, unpredictability, 

indeterminacy, turbulence, changeability, contestability: these are some of the terms that 

mark out the world of the twenty-first century. Teaching and research is correlated when 

they are co-related. Growing out of the research on teaching- research relations, the 

following framework has been developed and widely adopted to help individual staff, 

course teams and whole institutions analyse their curricula and consider ways of 

strengthening students understanding of and through research. Curricula can be: 

Research – Led: Learning about current research in the discipline 

 Here the curriculum focus is to ensure that what students learn clearly reflects 

current and ongoing research in their discipline. This may include research done by staff 

teaching them. 

Research – Oriented: Developing research skills and techniques 

Here the focus is on developing student’s knowledge of and ability to carry out 

the research methodologies and methods appropriate to their discipline(s) 

Research – Based: Undertaking research and inquiry 

 Here the curriculum focus is on ensuring that as much as possible the student 

learns in research and or inquiry mode (i.e. the students become producers of knowledge 

not just consumers). The strongest curricula form of this is in those special undergraduate 
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programmes for selected students, but such research and inquiry may also be 

mainstreamed for all or many students. 

Research- Tutored: engaging in research discussions 

 Here the focus is on students and staff critically discussing ongoing research in 

the discipline. 

 All four ways of engaging students with research and inquiry are valid and 

valuable and curricula can and should contain elements of them. 

Moreover, the student participation in research may be classified as,   

Level 1: Prescribed Research 

Level 2: Bounded Research 

Level 3: Scaffolded  Research 

Level 4: Self actuated Research 

     Level 5: Open Research 

 Taking into consideration the above mentioned facts in respect of integrating 

research into the M.Tech Power system curriculum, the following Research Skill Based 

Courses are introduced in the curriculum. 

Semester RSB Courses Credits 

I Research Led Seminar  1 

II Research Methodology  3 

II Participation in Bounded Research  2 

III Design Project/ Socio Technical Project 

( Scaffolded Research)  

4 

IV Project Work  12 

 

 

Blueprint for assessment of student’s performance in Research Led Seminar Course 

 Internal Assessment:        40 Marks 

 Seminar Report (UG)/Concept Note(PG) : 5 X 4= 20 Marks 

 Seminar Review Presentation   : 10 Marks 

  Literature Survey    : 10 Marks 
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 Semester Examination :     60 Marks  

              (Essay type Questions set by the concerned resource persons) 

 

 

Blueprint for assessment of student’s performance in Design/Socio Technical 

Project 

 Continuous Internal Assessment through Reviews:  40 Marks 

 Review I  : 10  Marks 

 Review II : 10 Marks 

 Review III : 20 Marks 

 Evaluation of Socio Technical Practicum Final Report:   40 Marks 

 Viva- Voce Examination:      20 Marks 

 Total:         100 Marks  

Blueprint for assessment of student’s performance in Research Methodology 

Courses  

Continuous Internal Assessment:      20 Marks 

 Research Tools( Lab) :       10 Marks 

 Tutorial:        10 Marks  

Model Paper Writing:        40 Marks 

 Abstract:         5 Marks 

 Introduction:         10 Marks 

 Discussion:         10 Marks 

 Review of Literature:       5 Marks 

 Presentation:        10 Marks 

Semester Examination:        40 Marks 

Total:          100 Marks  

*********** 
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Skill Development                                                Employability                                                Entrepreneurship 

 

PRIST UNIVERSITY 

FACULTY OF ENGINEERING AND TECHNOLOGY 

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING 

PROGRAMME: M.TECH-POWER SYSTEMS (PART TIME) 

CURRICULUM -REGULATION 2017 

 
SEMESTER – I 

 

SL.NO. SUBJECT CODE SUBJECT L T P C 

1. 
17248S11DP 

Applied Mathematics For 
Electrical &Electronics 
Engineering 

3 1 0 4 

2. 17272H12P System Theory 3 1 0 4 

3. 17272H13P Power System Modeling 
and Analysis 

3 1 0 4 

4. 17272L14P Power System Simulation 
Lab-I 

0 0 3 3 

5. 17272CRSP Research Led Seminar    1 

 TOTAL    16 

 
SEMESTER – II 

 

SL.NO. SUBJECT CODE SUBJECT L T P C 

1 17272H21P EHV power transmission. 3 1 0 4 

2 17272H22P Power System Protection 3 1 0 4 

3 17272E23_P Elective-I 3 1 0 4 

4 172TECWRP Technical 
Writing/Seminars 

0 0 3 3 

5 17272CRMP Research Methodology    3 

6 
17272CBRP 

Participation in Bounded 
Research 

   2 

 TOTAL    20 
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Skill Development                                                Employability                                                Entrepreneurship 

 

SEMESTER – III 
SL.NO. SUBJECT CODE SUBJECT L T P C 

1 17272H31P Economic Operations of 

Power Systems-I 

3 1 0 4 

2 17272H32P High Voltage Direct 
Current Transmission 
System 

3 1 0 4 

3 17272E33_P Elective -II 3 1 0 4 

4 17272L34P Power System Simulation 
Lab-II 

0 0 3 3 

5 17272CSRP Design Project / Socio 
Technical Project 
(Scaffolded Research) 

   4 

 TOTAL    19 

 
SEMESTER – IV 

 

SL.NO. SUBJECT CODE SUBJECT L T P C 

1 17272H41P Economic Operations Of 

Power Systems-II 

3 1 0 4 

2 17272H42P Electrical Transients in 
power systems 

3 1 0 4 

3 17272E43_P Elective -III 3 1 0 4 

4 17272P44P Project work Phase -I 0 0 6 6 

 TOTAL    18 

 
SEMESTER – V 

 

SL.NO. SUBJECT CODE SUBJECT L T P C 

1. 17272E51_P Elective –IV 3 1 0 4 

2. 17272E52_P Elective –V 3 1 0 4 

3. 17272E53_P Elective –VI 3 1 0 4 

 TOTAL    12 

 
SEMESTER – VI 

 

SL.NO. SUBJECT CODE SUBJECT L T P C 

1. 17272P61P Project work Phase -II 0 0 12 12 

Total Credits = 87 
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Elective –I 
 

SL.NO. SUBJECT CODE SUBJECT L T P C 

1 17272E23AP Flexible AC 
Transmission System 

3 1 0 4 

2. 17272E23BP Power System Planning 
and Reliability 

3 1 0 4 

 
Elective –II 

 

SL.NO. SUBJECT CODE SUBJECT L T P C 
1 17272E33AP Analysis of Inverters 3 1 0 4 

2. 17272E33BP Modeling and Analysis 
of Electrical Machines 

3 1 0 4 

 
Elective –III 

 

SL.NO. SUBJECT CODE SUBJECT L T P C 

1 17272E43AP Wind Energy conversion 
systems 

3 1 0 4 

2. 17272E43BP AI Techniques to Power 
Systems 

3 1 0 4 

 
Elective –IV 

 

SL.NO. SUBJECT CODE SUBJECT L T P C 

1 17272E51AP Power Electronics 
applications in Power 
systems 

3 1 0 4 

2. 17272E51BP Power system Dynamics 3 1 0 4 

 
Elective –V 

 

SL.NO. SUBJECT CODE SUBJECT L T P C 

1 17272E52AP Power Conditioning 3 1 0 4 

2. 17272E52BP Power system 
restructuring and 
deregulation 

3 1 0 4 

 
Elective –VI 

 

SL.NO. SUBJECT CODE SUBJECT L T P C 

1 17272E53AP Software for Control 
system Design 

3 1 0 4 

2. 17272E53BP Industrial Power system 
analysis and design 

3 1 0 4 
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SYLLABUS 
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SEMESTER I 

17248S11DP -APPLIED MATHEMATICS FOR ELECTRICAL & LECTRONICS 

ENGINEERING 

3 1 0 4 

1. ADVANCED MATRIX THEORY 9 

Matrix norms – Jordan canonical form – Generalized eigenvectors – Singular 

value decomposition – Pseudo inverse – Least square approximations. 

2. RANDOM PROCESSES 9 

Random variable, discrete, continuous types - Binomial, Poisson, normal and 

exponential distributions density & distribution Functions- Moments Moment 

Generating Functions – Notion of stochastic processes - Auto-correlation – 

Cross correlation . 

3. LINEAR PROGRAMMING 9 

Basic concepts – Graphical and Simplex methods –Transportation problem – 

Assignment problem. 

4. DYNAMIC PROGRAMMING 9 

Elements of the dynamic programming model – optimality principle – Examples 

of dynamic programming models and their solutions. 

5. INTEGRAL TRANSFORMS 9 

Finite Fourier transform - Fourier series - Finite sine Transform - Cosine 

transform - finite Hankel transform - definition, Transform of df/dx where p is a 

root of Jn(p) = 0, Transform of 

 

d2f 1 df d2f 1 df n2f 

--- + --- ---, and Transform of ---- + --- --- - --- 

dx2 x  dx dx2 x dx x2 

L = 45  T = 15  P = 0  C =4 

 

REFERENCES 

1. Lewis.D.W., Matrix Theory ,Allied Publishers, Chennai 1995. 

2. Bronson, R, Matrix Operations, Schaums outline Series, McGraw Hill, New 

York. 1989. 

3. Andrews, L.A., and Shivamoggi B.K., “Integral Transforms for Engineers and 

Applied Mathematicians”, Macmillan , New York ,1988. 

4. Taha, H.A., " Operations research - An Introduction ", Mac Millan publishing 

Co., (1982). 
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5. Gupta, P.K.and Hira, D.S., " Operations Research ", S.Chand & Co., New 

Delhi, (1999).6.. 

6. Ochi, M.K. " Applied Probability and Stochastic Processes ", John Wiley & 

Sons (1992). 

7. Peebles Jr., P.Z., " Probability Random Variables and Random Signal 

Principles, McGraw Hill Inc., (1993). 
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17272H12P - SYSTEM THEORY 

SEMESTER – I 
 

 

3 1 0 4 

 

1. PHYSICAL SYSTEMS AND STATE ASSIGNMENT 9 

Systems - electrical - mechanical - hydraulic - pneumatic - thermal systems - modelling 

of some typical systems like D.C. Machines - inverted pendulum. 

2. STATE SPACE ANALYSIS 9 

Realisation of state models - non-uniqueness - minimal realisation - balanced realisation - 

solution of state equations - state transition matrix and its properties - free and forced 

responses - properties - controllability and observability - stabilisability and detectability 

- Kalman decomposition. 

3. MIMO SYSTEMS - FREQUENCY DOMAIN DESCRIPTIONS 9 

Properties of transfer functions - impulse response matrices - poles and zeros of transfer 

function matrices - critical frequencies - resonance - steady state and dynamic response - 

bandwidth - Nyquist plots - singular value analysis. 

4. NON-LINEAR SYSTEMS 9 

Types of non-linearity - typical examples - equivalent linearization - phase plane analysis 

- limit cycles - describing functions - analysis using describing functions - jump 

resonance. 

5. STABILITY 9 

Stability concepts - equilibrium points - BIBO and asymptotic stability - direct method of 

Liapunov - application to non-linear problems - frequency domain stability criteria - 

Popov’s method and its extensions. 

L = 45  T = 15  P = 0  C =4 

REFERENCES 

1. M. Gopal, ‘Modern Control Engineering’, Wiley, 1996. 

2. J.S. Bay, ‘Linear State Space Systems’, McGraw-Hill, 1999. 

3. Eroni-Umez and Eroni, ‘System dynamics & Control’, Thomson Brooks / Cole, 

1998. 

4. K. Ogatta, ‘Modern Control Engineering’, Pearson Education, Low Priced 

Edition, 1997. 

5. G.J. Thaler, ‘Automatic control systems’, Jaico publishers, 1993. 

6. John S. Bay, ‘Linear State Space Systems’, McGraw-Hill International Edition, 

1999. 
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SEMESTER – I 

17272H13P - POWER SYSTEM MODELLING AND ANALYSIS 

3 1 0 4 

1. SOLUTION TECHNIQUE 9 

Sparse Matrix techniques for large scale power systems: Optimal ordering schemes 

for preserving sparsity. Flexible packed storage scheme for storing matrix as compact 

arrays – Factorization by Bifactorization and Gauss elimination methods; Repeat solution 

using Left and Right factors and L and U matrices. 

2. POWER FLOW ANALYSIS 9 

Power flow equation in real and polar forms; Review of Newton’s method for 

solution; Adjustment of P-V buses; Review of Fast Decoupled Power Flow method; 

Sensitivity factors for P-V bus adjustment; Net Interchange power control in Multi-area 

power flow analysis: ATC, Assessment of Available Transfer Capability (ATC) using 

Repeated Power Flow method; Continuation Power Flow method. 

3. OPTIMAL POWER FLOW 9 

Problem statement; Solution of Optimal Power Flow (OPF) – The gradient method, 

Newton’s method, Linear Sensitivity Analysis; LP methods – With real power variables 

only – LP method with AC power flow variables and detailed cost functions; Security 

constrained Optimal Power Flow; Interior point algorithm; Bus Incremental costs. 

4. SHORT CIRCUIT ANALYSIS 9 

Fault calculations using sequence networks for different types of faults. Bus 

impedance matrix (ZBUS) construction using Building Algorithm for lines with mutual 

coupling; Simple numerical problems. Computer method for fault analysis using ZBUS 

and sequence components. Derivation of equations for bus voltages, fault current and line 

currents, both in sequence and phase domain using Thevenin’s equivalent and ZBUS 

matrix for different faults. 

5. TRANSIENT STABILITY ANALYSIS 9 

Introduction, Numerical Integration Methods: Euler and Fourth Order Runge-Kutta 

methods, Algorithm for simulation of SMIB and multi-machine system with classical 

synchronous machine model; Factors influencing transient stability, Numerical stability 

and implicit Integration methods. 

L = 45  T = 15  P = 0  C =4 

REFERENCES: 

1. G W Stagg , A.H El. Abiad “Computer Methods in Power System Analysis”, McGraw 

Hill 1968. 

2. P.Kundur, “Power System Stability and Control”, McGraw Hill, 1994. 

3. A.J.Wood and B.F.Wollenberg, “Power Generation Operation and Control”, John 

Wiley and sons, New York, 1996. 

4. W.F.Tinney and W.S.Meyer, “Solution of Large Sparse System by Ordered Triangular 

Factorization” IEEE Trans. on Automatic Control, Vol : AC-18, pp:333-346, Aug 1973. 

5. K.Zollenkopf, “Bi-Factorization : Basic Computational Algorithm and Programming 

Techniques ; pp:75-96 ; Book on “Large Sparse Set of Linear Systems” Editor: 

J.K.Rerd,Academic Press, 1971. 
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SEMESTER – I 

 
17272L14P- POWER SYSTEM SIMULATION LAB – I 

0 0 3 3 

 

EXPERIMENTS 

1. Formation of Y bus, Z bus, line parameters and modeling of transmission lines. 

2. Power flow analysis: Gauss – Seidel Method. 

3. Power flow analysis: Newton Raphson method. 

4. Plain Decoupled and Fast Decoupled methods. 

5. Contingency analysis – single and multiple symmetrical and unsymmetrical 

faults. 

 

 

P=3 C=3 
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17272H21P - EHV POWER TRANSMISSION 

SEMESTER -II 

 

3 1 0 4 

1. INTRODUCTION 9 

Standard transmission voltages – different configurations of EHV and UHV lines 

– average values of line parameters – power handling capacity and line loss – costs of 

transmission lines and equipment – mechanical considerations in line performance. 

2. CALCULATION OF LINE PARAMETERS 9 

Calculation of resistance, inductance and capacitance for multi-conductor lines – 

calculation of sequence inductances and capacitances – line parameters for different 

modes of propagation – resistance and inductance of ground return, numerical example 

involving a typical 400/220kV line using line constant program. 

3. VOLTAGE GRADIENTS OF CONDUCTORS 9 

Charge-potential relations for multi-conductor lines – surface voltage gradient on 

conductors – gradient factors and their use – distribution of voltage gradient on sub 

conductors of bundle - voltage gradients on conductors in the presence of ground wires 

on towers. 

4. CORONA EFFECTS 9 

Power losses and audible losses: I R loss and corona loss - audible noise 

generation and characteristics - limits for audible noise - Day-Night equivalent noise 

level- radio interference: corona pulse generation and properties - limits for radio 

interference fields 

5. ELECTROSTATIC FIELD OF EHV LINES 9 

Effect of EHV line on heavy vehicles - calculation of electrostatic field of AC 

lines- effect of high field on humans, animals, and plants - measurement of electrostatic 

fields - electrostatic Induction in unenergised circuit of a D/C line - induced voltages in 

insulated ground wires - electromagnetic interference 

L = 45  T = 15  P = 0  C =4 

REFERENCES 

1. Rakosh Das Begamudre, “Extra High Voltage AC Transmission Engineering”, Second 

Edition, New Age International Pvt. Ltd., 1990. 

2. Power Engineer’s Handbook, Revised and Enlarged 6th Edition, TNEB Engineers’ 

Association, October 2002. 

3. Microtran Power System Analysis Corporation, Microtran Reference Manual, 

Vancouver Canada. (Website: www.microtran.com). 
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17272H22P - POWER SYSTEM PROTECTION 

SEMESTER – II 

 

3 1 0 4 

1. INTRODUCTION 9 

General philosophy – Review of conventional equipment protection schemes – 

state of the art: Numerical relays 

2. DISTANCE PROTECTION 9 

Transmission line protection – fault clearing times – relaying quantities during swings 

– evaluation of distance relay performance during swings – prevention of tripping during 

transient conditions – automatic line reclosing – generator out of step protection – 

simulation of distance relays during transients. 

3. GENERATOR PROTECTION 9 

Out – of – step, loss of excitation. System response to severe upsets – nature of system 

response to severe upsets – frequency actuated schemes for load shedding and islanding. 

4. INTRODUCTION TO COMPUTER RELAYING 9 

Development of computer relaying – historical background – Expected benefits of 

computer relaying – computer relay architecture – A/D converter – Anti aliasing filters – 

substation computer hierarchy. 

5. DIGITAL TRANSMISSION LINE RELAYING 9 

Introduction – source of error – relaying as parameter estimation – beyond parameter 

estimation – symmetrical component distance relay – protection of series compensated 

lines. Digital protection of transformers, machines and buses. 

L = 45  T = 15  P = 0  C =4 

REFERENCES 

1. Arun k. Phadke, James.S.Thorp, “ Computer relaying for power system”, John Wiley and 

sons, New York, 1988. 

2. Jones D., “Analysis and protection of electrical power systems”, Pitman Publishing, 

1971. 

3. “Power system references manual, Ray rolls protection”, Orient press, 1982. 

4. Stanly H., Horowitz ( ED), “Protective relaying for power system”, IEEE press, 1980. 

5. Kundur P., “power system stability and control”, McGraw Hill, 1994. 
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SEMESTER - III 

17272H31P - ECONOMIC OPERATIONS OF POWER SYSTEMS-I 

3 1 0 4 

1. INTRODUCTION 9 

Planning and operational problems of power systems – review of economic dispatch and 

calculation using B matrix loss formula – use of participation factors in on line economic 

dispatch. 

2. OPTIMAL POWER FLOW PROBLEM 9 

Real and reactive power control variables – operation and security constraints and their 

limits – general OPF problem with different objective functions – formulation – cost loss 

minimization using Dommel and Tinney’s method and SLP – development of model and 

algorithm – MVAR planning – optimal sitting and sizing of capacitors using SLR method – 

interchange evaluation using SLP. 

3. HYDRO THERMAL SCHEDULING 9 

Problems definition and mathematical model of long and short term problems – 

discretization – dynamic and incremental dynamic programming – methods of local 

variation – hydro thermal system with pumped hydro units – solution by local variation 

treating pumped hydro unit for load management and spinning reserve. 

4. UNIT COMMITMENT 9 

Constraints in unit commitment – solution by priority list method – dynamic programming 

method – backward and forward – restricted search range. 

5. MAINTENANCE SCHEDULING 9 

Factors considered in maintenance scheduling for generating units – turbines – boilers – 

introduction to maintenance scheduling using mathematical programming. 

L = 45  T = 15  P = 0  C =4 

REFERENCES 

1. Allen J.Wood and Bruce F.Wollenberg, “Power generation and control”, John Wiley & 

Sons, New York, 1984. 

2. Krichmayer L., “Economic operation of power systems”, John Wiley and sons Inc, 

New York, 1958. 

3. Krichmayer L.K, “Economic control of Interconnected systems”, Jhon Wiley and sons 

Inc, New York, 1959. 

4. Elgerd O.I., “Electric energy systems theory – an introduction”, McGraw Hill, New 

Delhi, 1971. 
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SEMESTER – III 

17272H32P- HIGH VOLTAGE DIRECT CURRENT TRANSMISSION SYSTEM 

3 1 0 4 

1. DC POWER TRANSMISSION TECHNOLOGY 9 

Introduction – comparison of Ac and DC transmission _ application of DC transmission – 

description of DC transmission system system – planning for HVDC transmission – 

modern trends in DC transmission. 

2. ANALYSIS OF HVDC CONVERTERS 9 

Pulse number – choice of converter configuration simplified analysis of Graetz circuit 

converter converter bridge characteristics – characteristics of a twelve pulse converter – 

detailed analysis of converters. 

3. CONVERTER AND HVDC SYSTEM CONTROL 9 

General principles of DC link control – converter control characteristics – systems 

control hierarchy – firing angle control – current and extinction angle control – starting 

and stopping of DC link – power control – higher level controllers – telecommunication 

requirements. 

4. HARMONICS AND FILTERS 9 

Introduction – generation of harmonics – design of AC filters – DC filters – carrier 

frequency and RI noise. 

5. SIMULATION OF HVDC SYSTEMS 9 

Introduction – system simulation: Philosophy and tools- HVDC system simulation – 

modeling of HVDC systems for digital dynamic simulation. 

L = 45  T = 15  P = 0  C =4 

REFERENCES 

1. Padiyar. K.R., HVDC power transmission system, Wiley Eastern Limited, New Delhi, 

1990. 

2. Edward Wilson Kimbark, Direct Current Transmission, Vol.1, Wiley Interscience, 

New York, London, Sydney, 1971. 

3. Rakosh Das Begamudre, Extra high voltage AC transmission engineering Wiley 

Eastern Ltd., New Delhi, 1990. 

4. Arrillaga, J, High voltage direct current transmission, peter Pregrinus, London, 1983. 

5. Adamson.C and Hingorani.N.G., High Voltage Direct Current Power Transmission, 

Garraway Limited, London, 1960. WWW.hvdc.ca 
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SEMESTER - III 

 

17272L34P- POWER SYSTEM SIMULATION LAB – II 0 0 3 3 

 

LIST OF EXPRIMENTS: 

1. Small signal stability analysis: SMIB and Multi machine configuration. 

2. Transients stability analysis of Multi – machine configuration. 

3. Load Frequency control: single area, multi area control. 

4. Economic load dispatch with losses 

5. Unit commitment by dynamic programming & priority list method 

 

 

 

P=3 C=3 
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SEMESTER – IV 

17272H41P - ECONOMIC OPERATIONS OF POWER SYSTEMS-II 3 1 0 4 

1. AUTOMATIC GENERATION CONTROL 9 

Plant and system level control problem – ALFC of single area system modeling 

state and transient response – EDC control loop – ALFC of multi area system – modeling 

– static and transient response of two area system development of state variable model – 

two area system – AGC system design Kalman’s method. 

2. AUTOMATIC VOLTAGE CONTROL 9 

Modeling of AVR loop – components – dynamic and static analysis – stability 

compensation – system level voltage control using OLTC, capacitor and generator 

voltages – expert system application for system voltage control. 

3. SECURITY CONTROL CONCEPT 9 

System operating states by security control functions – monitoring evaluation of 

system state by contingency analysis – corrective controls (preventive, emergency and 

restorative) – islanding scheme. 

4. STATE ESTIMATION 9 

Least square estimation – basic solution – sequential form of solution – static state 

estimation of power system by different algorithms – tracking state estimation of power 

system- computation consideration – external equivalency. Treatment of bad data and on 

line load flow analysis. 

5. COMPUTER CONTROL OF POWER SYSTEM 9 

Energy control center – various levels – national – regional and state level 

SCADA system – computer configuration – functions, monitoring, data acquisition and 

controls – EMS system – software in EMS system. Expert system applications for power 

system operation. 

L = 45  T = 15  P = 0  C =4 

REFERENCES 

1. Kundur.P., “power system stability and control”, McGraw Hill, 1994. 
2. Anderson P.M., and Fouad A.A, “power system control and stability”, Galgotia 

publication, New Delhi, 1981. 

3. Taylor C.W., “power systems voltage stability”, McGraw Hill, New Delhi, 1993. 

4. IEEE recommended practice for excitation system models for power system stability 

studies, IEEE standard 421.5, 1992. 

5. Kimbark E.W., “power system stability”, Vol.3., Synchronous machines, John Wiley and 

sons, 1956. 

6. T.V Custem, C.Vournas, “voltage stability of power system”, Kluwer Acadamic 

Publishers, 1998. 

7. Elgerd O.L., “Elctric energy systems theory – an introduction”, McGraw Hill, New 

Delhi, 1971. 
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SEMESTER – IV 

17272H42P - ELECTRICAL TRANSIENTS IN POWER SYSTEMS 

3 1 0 4 

1. TRAVELLING WAVES ON TRANSMISSION LINE 9 

Lumped and Distributed Parameters – Wave Equation – Reflection, Refraction, 

Behavior of Travelling waves at the line terminations – Lattice Diagrams – Attenuation 

and Distortion – Multi-conductor system and Velocity wave. 

2. COMPUTATION OF POWER SYSTEM TRANSIENTS 9 

Principle of digital computation – Matrix method of solution, Modal analysis, Z 

transforms, Computation using EMTP – Simulation of switches and non-linear elements. 

3. LIGHTNING, SWITCHING AND TEMPORARY OVERVOLTAGES 9 

Lightning: Physical phenomena of lightning – Interaction between lightning and 

power system – Factors contributing to line design – Switching: Short line or kilometric 

fault – Energizing transients - closing and re-closing of lines - line dropping, load 

rejection - Voltage induced by fault – Very Fast Transient Overvoltage (VFTO) 

4. BEHAVIOUR OF WINDING UNDER TRANSIENT CONDITION 9 

Initial and Final voltage distribution - Winding oscillation - traveling wave solution - 

Behavior of the transformer core under surge condition – Rotating machine – Surge in 

generator and motor 

5. INSULATION CO-ORDINATION 9 

Principle of insulation co-ordination in Air Insulated substation (AIS) and Gas 

Insulated Substation (GIS), insulation level, statistical approach, co-ordination between 

insulation and protection level –overvoltage protective devices – lightning arresters, 

substation earthing. 

L = 45  T = 15  P = 0  C =4 

REFERENCES 

1. Pritindra Chowdhari, “Electromagnetic transients in Power System”, John Wiley and 

Sons Inc., 1996. 

2. Allan Greenwood, “Electrical Transients in Power System”, Wiley & Sons Inc. New 

York, 1991. 

3. Klaus Ragaller, “Surges in High Voltage Networks”, Plenum Press, New York, 1980. 

4. Rakosh Das Begamudre, “Extra High Voltage AC Transmission Engineering”, 

(Second edition) Newage International (P) Ltd., New Delhi, 1990. 

5. Naidu M S and Kamaraju V, “High Voltage Engineering”, Tata McGraw-Hill 

Publishing Company Ltd., New Delhi, 2004. 

6. IEEE Guide for safety in AC substation grounding IEEE Standard 80-2000. 

7. Working Group 33/13-09 (1988), ‘Very fast transient phenomena associated with Gas 

Insulated System’, CIGRE, 33-13, pp. 1-2 
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ELECTIVES – I (semester-II) 

17272E23AP- FLEXIBLE AC TRANSMISSION SYSTEM 
3 1 0 4 

1. INTRODUCTION 9 

FACTS-a toolkit, Basic concepts of Static VAR compensator, Resonance damper, 

Thyristor controlled series capacitor, Static condenser, Phase angle regulator, and other 

controllers. 

2. SERIES COMPENSATION SCHEMES 9 

Sub-Synchronous resonance, Torsional interaction, torsional torque, Compensation of 

conventional, ASC, NGH damping schemes, Modelling and control of thyristor 

controlled series compensators. 

3. UNIFIED POWER FLOW CONTROL 9 

Introduction, Implementation of power flow control using conventional thyristors, 

Unified power flow concept, Implementation of unified power flow controller. 

4. DESIGN OF FACTS CONTROLLERS 9 

Approximate multi-model decomposition, Variable structure FACTS controllers for 

Power system transient stability, Non-linear variable-structure control, variable structure 

series capacitor control, variable structure resistor control. 

5. STATIC VAR COMPENSATION 9 

Basic concepts, Thyristor controlled reactor (TCR), Thyristors switched reactor(TSR), 

Thyristor switched capacitor(TSC), saturated reactor (SR) , and fixed capacitor (FC) 

L = 45  T = 15  P = 0  C =4 

REFERENCES 

1. Narin G.Hingorani, " Flexible AC Transmission ", IEEE Spectrum, April 1993, 

pp 40-45. 

2. Narin G. Hingorani, " High Power Electronics and Flexible AC Transmission 

Systems ", IEEE Power Engineering Review, 1998. 

3. Narin G.Hingorani, " Power Electronics in Electric Utilities : Role of Power 

Electronics in future power systems ", Proc. of IEEE, Vol.76, no.4, April 1988. 

4. Einar V.Larsen, Juan J. Sanchez-Gasca, Joe H.Chow, " Concepts for design of 

FACTS Controllers to damp power swings ", IEEE Trans On Power Systems, 

Vol.10, No.2, May 1995. 

5. Gyugyi L., " Unified power flow control concept for flexible AC transmission ", 

IEEE Proc-C Vol.139, No.4, July 1992. 
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ELECTIVES – I (semester-II) 
 
 

17272E23BP - POWER SYSTEM PLANNING AND RELIABILITY 

3 1 0 4 

1. LOAD FORECASTING 9 

Objectives of forecasting - Load growth patterns and their importance in planning – 

Load forecasting Based on discounted multiple regression technique-Weather sensitive 

load forecasting-Determination of annual forecasting-Use of AI in load forecasting. 

2. GENERATION SYSTEM RELIABILITY ANALYSIS 9 

Probabilistic generation and load models- Determination of LOLP and expected value 

of demand not served –Determination of reliability of iso and interconnected generation 

systems. 

3. TRANSMISSION SYSTEM RELIABILITY ANALYSIS 9 

Deterministic contingency analysis-probabilistic load flow-Fuzzy load flow 

probabilistic transmission system reliability analysis-Determination of reliability indices 

like LOLP and expected value of demand not served. 

4. EXPANSION PLANNING 9 

Basic concepts on expansion planning-procedure followed for integrate transmission 

system planning, current practice in India-Capacitor placer problem in transmission 

system and radial distributions system. 

5. DISTRIBUTION SYSTEM PLANNING OVERVIEW 9 

Introduction, sub transmission lines and distribution substations-Design primary 

and secondary systems-distribution system protection and coordination of protective 

devices. 

L = 45  T = 15  P = 0  C =4 

REFERENCES 

1. Proceeding of work shop on energy systems planning & manufacturing CI. 
2. R.L .Sullivan, “ Power System Planning”,. 

3. Roy Billinton and Allan Ronald, “Power System Reliability.” 

4. Turan Gonen, Electric power distribution system Engineering ‘McGraw Hill,1986 
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ELECTIVE- II (semester-III) 

17272E33AP- ANALYSIS OF INVERTERS 

3 1 0 4 

UNIT- I- SINGLE PHASE INVERTERS 9 

Introduction to self commutated switches: MOSFET and IGBT - Principle of operation 

of half and full bridge inverters – Performance parameters – Voltage control of single 

phase inverters using various PWM techniques – various harmonic elimination 

techniques – forced commutated Thyristor inverters. 

UNIT-II- THREE PHASE VOLTAGE SOURCE INVERTERS 9 

180 degree and 120 degree conduction mode inverters with star and delta connected 

loads – voltage control of three phase inverters: single, multi pulse, sinusoidal, space 

vector modulation techniques. 

UNIT-III- CURRENT SOURCE INVERTERS 9 

Operation of six-step thyristor inverter – inverter operation modes – load – commutated 

inverters – Auto sequential current source inverter (ASCI) – current pulsations – 

comparison of current source inverter and voltage source inverters 

UNIT-IV- MULTILEVEL INVERTERS 9 

Multilevel concept – diode clamped – flying capacitor – cascade type multilevel inverters 
- Comparison of multilevel inverters - application of multilevel inverters 

UNIT-V- RESONANT INVERTERS 9 

Series and parallel resonant inverters - voltage control of resonant inverters – Class E 

resonant inverter – resonant DC – link inverters. 

L=45  T=15  P=0 C=4 

TEXT BOOKS 

1. Rashid M.H., “Power Electronics Circuits, Devices and Applications ", Prentice Hall 

India, Third Edition, New Delhi, 2004. 

2. Jai P.Agrawal, “Power Electronics Systems”, Pearson Education, Second Edition, 

2002. 

3. Bimal K.Bose “Modern Power Electronics and AC Drives”, Pearson Education, 

Second Edition, 2003. 

4. Ned Mohan,Undeland and Robbin, “Power Electronics: converters, Application 

and design” John Wiley and sons.Inc,Newyork,1995. 

5. Philip T. krein, “Elements of Power Electronics” Oxford University Press -1998. 

 

REFERENCES 

1. P.C. Sen, “Modern Power Electronics”, Wheeler Publishing Co, First Edition, New 

Delhi, 1998. 

2. P.S.Bimbra, “Power Electronics”, Khanna Publishers, Eleventh Edition, 2003. 
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ELECTIVE– II (semester-III) 
 

17272E33BP - MODELLING AND ANALYSIS OF ELECTRICAL MACHINES 

3 1 0 4 

UNIT I PRINCIPLES OF ELECTROMAGNETIC ENERGY CONVERSION 

General expression of stored magnetic energy - co-energy and force/torque - example 

using single and doubly excited system. 

. 

UNIT II BASIC CONCEPTS OF ROTATING MACHINES 

Calculation of air gap M.M.F. - per phase machine inductance using physical machine 

data - voltage and torque equation of D.C. machine - three phase symmetrical induction 

machine and salient pole synchronous machines in phase variable form. 

 

UNIT III INTRODUCTION TO REFERENCE FRAME THEORY 

Static and rotating reference frames - transformation relationships - examples using static 

symmetrical three phase R, R-L, R-L-M and R-L-C circuits - application of reference 

frame theory to three phase symmetrical induction and synchronous machines - dynamic 

direct and quadrature axis model in arbitrarily rotating reference frames - voltage and 

torque equations - derivation of steady state phasor relationship from dynamic model - 

generalized theory of rotating electrical machine and Kron’s primitive machine. 

 

UNIT IVD ETERMINATIONOF SYNCHRONOUS MACHINE DYNAMIC 

EQUIVALENT CIRCUIT PARAMETERS 

Standard and derived machine time constants - frequency response test - analysis and 

dynamic modeling of two phase asymmetrical induction machine and single phase 

induction machine. 

UNIT V SPECIAL MACHINES 

Permanent magnet synchronous machine - surface permanent magnet (square and 

sinusoidal back E.M.F. type) and interior permanent magnet machines - construction and 

operating principle - dynamic modeling and self controlled operation - analysis of switch 

reluctance motors. 

L = 45  T = 15  P = 0  C =4 

TEXT BOOKS 

1. Charles Kingsley, A.E. Fitzgerald Jr. and Stephen D. Umans, ‘Electric Machinery’, 

Tata McGraw-Hill, Fifth Edition, 1992. 

2. R. Krishnan, ‘Electric Motor & Drives: Modelling, Analysis and Control’, Prentice 

Hall of India, 2001. 

REFERENCES 

1. C.V. Jones, ‘The Unified Theory of Electrical Machines’, Butterworth, 1967. 
2. T.J.E. Miller, ‘Brushless Permanent Magnet and Reluctance Motor Drives’ Clarendon 

Press, 1989. 

1454



M.Tech, (Power System- R2017) PART TIME 
 

Skill Development                                                Employability                                                Entrepreneurship 

 

ELECTIVES – III (semester-IV) 

17272E43AP - WIND ENERGY CONVERSION SYSTEMS 

3 1 0 4 

UNIT-I INTRODUCTION: 9 

History of wind Electric generation - Darrieus wind - Horizontal and vertical axis-Wind 

turbine - other modern developments - Future possibilities. 

UNIT-II WIND RESOURCE AND ITS POTENTIAL FOR ELECVTRIC POWER 

GENERATION: 9 

Power Extracted By A Wind Driven Machine - Nature and occurrence of wind 
characteristics and power production - variation of mean wind speed with time. 

UNIT-III WIND POWER SITES AND WIND MEASUREMENTS: 9 

Average wind speed and other factors affecting choice of the site - Effect of wind 

direction - Measurement of wind velocity - Personal estimation without instruments- 

anemometers - Measurement of wind direction. 

UNIT-IV WIND TURBINES WITH ASYNCHRONOUS GENERATORS AND 

CONTROL ASPECTS: 9 

Asynchronous systems - Ac Generators - Self excitation of Induction Generator - 

Single Phase operation of Induction Generator - Permanenet magnet Generators - 

Basic control aspects - fixed speed ratio control scheme - fixed vs variable speed 

operation of WECS. 

UNIT-V GENERATION OF ELECTRICITY 9 

Active and reactive power - P and Q transfer in power systems - Power 

converters - Characteristics of Generators - Variable Speed options - Economics. 

L = 45  T = 15  P = 0  C =4 

REFERENCES: 

1. N.G.Calvert, 'Wind Power Principles: Their Application on small scale’, Charles 

Friffin& co. Ltd, London, 1979. 

2. Gerald W.Koeppel, “Pirnam’s and Power from the wind”, Van Nastran Reinhold 

Co., London, 1979. 

3. Gary L. Johnson, “Wind Energy System”, Prentice hall Inc., Englewood Cliffs, New 

Jersey, 1985. 

4. Wind energy conversion system by L. Lfreris, Prentice hall (U.K) Ltd., 1990. 
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ELECTIVE III (semester-IV) 

 

17272E43BP - AI TECHNIQUES TO POWER SYSTEMS 
3 1 0 4 

1. INTRODUCTION TO NEURAL NETWORKS 9 

Basics of ANN - perceptron - delta learning rule - back propagation algorithm - 

multilayer feed forward network - memory models - bi-directional associative memory 

- Hopfield network. 

2. APPLICATIONS TO POWER SYSTEM PROBLEMS 9 

Application of neural networks to load forecasting - contingency analysis - VAR 

control - economic load dispatch. 

3. INTRODUCTION TO FUZZY LOGIC 9 

Crispness - vagueness - fuzziness - uncertainty - fuzzy set theory fuzzy sets - 

fuzzy set operations - fuzzy measures - fuzzy relations - fuzzy function - structure of 

fuzzy logic controller – fuzzification models - data base - rule base - inference engine 

defuzzification module. 

4. APPLICATIONS TO POWER SYSTEMS 9 

Decision making in power system control through fuzzy set theory - use of fuzzy 

set models of LP in power systems scheduling problems - fuzzy logic based power 

system stabilizer. 

5. GENETIC ALGORITHM AND ITS APPLICATIONS TO POWER SYSTEMS 

9 

Introduction - simple genetic algorithm - reproduction - crossover - mutation – 

advanced operators in genetic search - applications to voltage control and stability 

studies. 

L = 45  T = 15  P = 0  C =4 

REFERENCES: 
1. James A. Freeman and Skapura.B.M „Neural Networks - Algorithms Applications and 

Programming Techniques‟, Addison Wesley, 1990. 

2.  George Klir and Tina Folger.A, „Fuzzy sets, Uncertainty and Information‟, Prentice 

Hall of India, 1993. 

3. Zimmerman.H.J,„Fuzzy Set Theory and its Applications‟, Kluwer Academic Publishers 

1994. 

4. IEEE tutorial on „Application of Neural Network to Power Systems‟, 1996. 

5. Loi Lei Lai, „Intelligent System Applications in Power Engineering‟, John Wiley & 

SonsLtd.,1998. 

 

************* 
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ELECTIVES – IV (semester-V) 

17272E51AP - POWER ELECTRONICS APPLICATIONS IN POWER 

SYSTEMS 

3 1 0 4 

UNIT: I STATIC COMPENSATOR CONTROL 9 

Theory of load compensation - voltage regulation and power factor correction - 

phase balance and PF correction of unsymmetrical loads - Property of static 

compensator - Thyristor controlled rectifier (TCR) - Thyristor Controlled Capacitor 

(TSC) -Saturable core reactor - Control Strategies. 

UNIT: II HARMONIC CONTROL AND POWER FACTOR IMPROVEMENT 9 

Input power factor for different types of converters - power factor improvement 

using Load and forced commutated converters. 

UNIT: III VOLTAGE CONTROL USING STATIC TAP-CHANGERS 9 

Conventional tap changing methods, static tap changers using Thyristor, 

different schemes - comparison. 

UNIT: IV STATIC EXCITATION CONTROL 9 

Solid state excitation of synchronous generators - Different schemes - Generex 

excitation systems. 

UNIT: V UNINTERRUPTABLE POWER SUPPLY SYSTEM 9 

Parallel, Redundant and non- redundant UPS - Ups using resonant power 

converters - Switch mode power supplies. 

L = 45  T = 15  P = 0  C =4 

TEXT BOOK 

Miller. T.J.E, “Reactive power control in Electric systems”. Wiley inter science, 

New York, 1982. 

REFRENCES 

1. “Static Compensator for AC power systems”, Proc. IEE vol.128 Nov. 1981. pp 

362-406. 

2 “A Static alternative to the transformer on load tap changing”, IEEE Trans. On 

Pas, Vol.PAS-99, Jan. /Feb. 1980, pp86-89. 

3. “Improvements in Thyristor controlled static on- load tap controllers 

for transformers”, IEEE Trans. on PAS, Vol.PAS-101, Sept.1982, pp3091-3095. 

4. “Shunt Thyristor rectifiers for the Generex Excitation systems”, IEEE Trans. On 

PAS. PAS -96, July/August, 1977, pp1219-1325. 
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ELECTIVES – IV (semester-V) 

 

17272E51BP - POWER SYSTEM DYNAMICS 3 1 0 4 

1. SYNCHRONOUS MACHINE MODELLING 9 

Schematic Diagram, Physical Description: armature and field structure, machines with 

multiple pole pairs, mmf waveforms, direct and quadrature axes, Mathematical Description 

of a Synchronous Machine: Basic equations of a synchronous machine: stator circuit 
equations, stator self, stator mutual and stator to rotor mutual inductances, dq0 

Transformation: flux linkage and voltage equations for stator and rotor in dq0 coordinates, 

electrical power and torque, physical interpretation of dq0 transformation, Per Unit 

Representations: Lad-reciprocal per unit system and that from power-invariant form of Park’s 

transformation; Equivalent Circuits for direct and quadrature axes, Steady-state Analysis: 
Voltage, current and flux-linkage relationships, Phasor representation, Rotor angle, Steady- 

state equivalent circuit, Computation of steady-state values, Equations of Motion: Swing 

Equation, calculation of inertia constant, Representation in system studies, Synchronous 

Machine Representation in Stability Studies: Simplifications for large-scale studies : Neglect 

of stator p terms and speed variations, Simplified model with amortisseurs neglected: 

two-axis model with amortisseur windings neglected, classical model. 

2. MODELLING OF EXCITATION AND SPEED GOVERNING SYSTEMS 9 

Excitation System Requirements; Elements of an Excitation System; Types of Excitation 

System;Control and protective functions;IEEE (1992) block diagram for simulation of 

excitation systems. Turbine and Governing System Modelling: Functional Block Diagram of 

Power Generation and Control, Schematic of a hydroelectric plant, classical transfer function 
of a hydraulic turbine (no derivation), special characteristic of hydraulic turbine, electrical 

analogue of hydraulic turbine, Governor for Hydraulic Turbine: Requirement for a transient 

droop, Block diagram of governor with transient droop compensation, Steam turbine 
modelling: Single reheat tandem compounded type only and IEEE block diagram for 

dynamic simulation; generic speed-governing system model for normal speed/load control 

function. 

3. SMALL-SIGNAL STABILITY ANALYSIS WITHOUT CONTROLLERS 9 

Classification of Stability, Basic Concepts and Definitions: Rotor angle stability, The 

Stability Phenomena. Fundamental Concepts of Stability of Dynamic Systems: State-space 

representation, stability of dynamic system, Linearisation, Eigen properties of the state 

matrix: Eigen values and eigenvectors, modal matrices, eigen value and stability, mode shape 
and participation factor. Single-Machine Infinite Bus (SMIB) Configuration: Classical 

Machine Model stability analysis with numerical example, Effects of Field Circuit Dynamics: 

synchronous machine, network and linearised system equations, block diagram representation 
with K-constants; expression for K-constants (no derivation), effect of field flux variation on 

system stability: analysis with numerical example, 
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4. SMALL-SIGNAL STABILITY ANALYSIS WITH CONTROLLERS 9 

Effects Of Excitation System: Equations with definitions of appropriate K-constants and 

simple thyristor excitation system and AVR, block diagram with the excitation system, 

analysis of effect of AVR on synchronizing and damping components using a numerical 

example, Power System Stabiliser: Block diagram with AVR and PSS, Illustration of 

principle of PSS application with numerical example, Block diagram of PSS with description, 
system state matrix including PSS, analysis of stability with numerical a example. Multi- 

Machine Configuration: Equations in a common reference frame, equations in individual 

machine rotor coordinates, illustration of formation of system state matrix for a two-machine 
system with classical models for synchronous machines, illustration of stability analysis using 

a numerical example. Principle behind small-signal stability improvement methods: delta- 

omega and delta P-omega stabilizers. 

 

5. ENHANCEMENT OF SMALL SIGNAL STABILITY 9 

Power System Stabilizer – Stabilizer based on shaft speed signal (delta omega) – Delta –P- 

Omega stabilizer-Frequency-based stabilizers – Digital Stabilizer – Excitation control design 
– Exciter gain – Phase lead compensation – Stabilizing signal washout stabilizer gain – 

Stabilizer limits 

 

L = 45  T = 15  P = 0  C =4 

REFERENCES 

1. P. Kundur, “Power System Stability and Control”, McGraw-Hill, 1993. 
2. IEEE Committee Report, "Dynamic Models for Steam and Hydro Turbines in 

Power System Studies”, IEEE Trans., Vol.PAS-92, pp 1904-1915, 
November/December, 1973. on Turbine-Governor Model. 

3. P.M Anderson and A.A Fouad, “Power System Control and Stability”, Iowa State 

University Press, Ames, Iowa, 1978. 
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ELECTIVES – V (semester-V) 

 

17272E52AP - POWER CONDITIONING 
3 1 0 4 

1. INTRODUCTION 9 

Introduction – Characterization of Electric Power Quality: Transients, short 

duration and long duration voltage variations, Voltage imbalance, waveform distortion, 

Voltage fluctuations, Power frequency variation, Power acceptability curves – power 

quality problems: poor load power factor, Non linear and unbalanced loads, DC offset in 

loads, Notching in load voltage, Disturbance in supply voltage – Power quality standards. 

2. NON-LINEAR LOADS 9 

Single phase static and rotating AC/DC converters, Three phase static AC/DC 

converters, Battery chargers, Arc furnaces, Fluorescent lighting, pulse modulated devices, 

Adjustable speed drives. 

3. MEASUREMENT AND ANALYSIS METHODS 9 
Voltage, Current, Power and Energy measurements, power factor measurements 

and definitions, event recorders, Measurement Error – Analysis: Analysis in the periodic 

steady state, Time domain methods, Frequency domain methods: Laplace’s, Fourier and 

Hartley transform – The Walsh Transform – Wavelet Transform. 

4. ANALYSIS AND CONVENTIONAL MITIGATION METHODS 9 

Analysis of power outages, Analysis of unbalance: Symmetrical components of 

phasor quantities, Instantaneous symmetrical components, Instantaneous real and reactive 

powers, Analysis of distortion: On–line extraction of fundamental sequence components 

from measured samples – Harmonic indices – Analysis of voltage sag: Detorit Edison sag 

score, Voltage sag energy, Voltage Sag Lost Energy Index (VSLEI)- Analysis of voltage 

flicker, Reduced duration and customer impact of outages, Classical load balancing 

problem: Open loop balancing, Closed loop balancing, current balancing, Harmonic 

reduction, Voltage sag reduction. 

5. POWER QUALITY IMPROVEMENT 9 

Utility-Customer interface –Harmonic filters: passive, Active and hybrid filters – 

Custom power devices: Network reconfiguring Devices, Load compensation using 

DSTATCOM, Voltage regulation using DSTATCOM, protecting sensitive loads using 

DVR, UPQC –control strategies: P- Q theory, Synchronous detection method – Custom 

power park –Status of application of custom power devices 

L = 45  T = 15  P = 0  C =4 

REFERENCES: 

1. Arindam Ghosh “Power Quality Enhancement Using Custom Power Devices”, 

Kluwer Academic Publishers, 2002. 

2. Heydt.G.T, “Electric Power Quality”, Stars in a Circle Publications, 1994(2nd edition) 
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3. Dugan.R.C, “ Electrical Power System Quality”,TMH,2008. 

4. Arrillga.A.J and Neville R.Watson, Power System Harmonics, John Wiley second 

Edition,2003. 

5. Derek A. Paice, “Power electronic converter harmonics”,John Wiley & sons, 1999. 
ELECTIVES – V (semester-V) 

 

17272E52BP – POWER SYSTEM RESTRUCTURING AND DEREGULATION 

3 1 0 4 

 

1. FUNDAMENTALS AND ARCHITECTURE OF POWERMARKETS 9 

Deregulation of Electric utilities: Introduction-Unbundling-Wheeling- Reform 

motivations- Fundamentals of Deregulated Markets – Types (Future, Day-ahead and 

Spot) – Participating in Markets (Consumer and Producer Perspective) – bilateral markets 

– pool markets. Independent System Operator (ISO)-components-types of ISO - role of 

ISO - Lessons and Operating Experiences of Deregulated Electricity Markets in various 

Countries (UK, Australia, Europe, US, Asia). 

 

2. TECHNICAL CHALLENGES 9 

Total Transfer Capability – Limitations - Margins – Available transfer capability 

(ATC) – Procedure - Methods to compute ATC – Static and Dynamic ATC – Effect of 

contingency analysis – Case Study. Concept of Congestion Management – Bid, Zonal 

and Node Congestion Principles – Inter and Intra zonal congestion – Generation 

Rescheduling - Transmission congestion contracts – Case Study. 

 

3. TRANSMISSION NETWORKS AND SYSTEM SECURITY SERVICES 9 

Transmission expansion in the New Environment – Introduction – Role of 

transmission planning – Physical Transmission Rights – Limitations – Flow gate - 

Financial Transmission Rights – Losses – Managing Transmission Risks – Hedging – 

Investment. Ancillary Services – Introduction – Describing Needs – Compulsory and 

Demand-side provision – Buying and Selling Ancillary Services – Standards. 

 

4. MARKET PRICING 9 

Transmission pricing in open access system – Introduction – Spot Pricing – Uniform 

Pricing – Zonal Pricing – Locational Marginal Pricing – Congestion Pricing – Ramping 

and Opportunity Costs. Embedded cost based transmission pricing methods (Postage 

stamp, Contract path and MW-mile) – Incremental cost based transmission pricing 

methods ( Short run marginal cost, Long run marginal cost) - Pricing of Losses on Lines 

and Nodes. 

 

5. INDIAN POWER MARKET 9 

Current Scenario – Regions – Restructuring Choices – Statewise Operating Strategies 

– Salient features of Indian Electricity Act 2003 – Transmission System Operator – 

Regulatory and Policy development in Indian power Sector – Opportunities for IPP and 

Capacity Power Producer. Availability based tariff – Necessity – Working Mechanism – 

Beneficiaries – Day Scheduling Process – Deviation from Schedule – Unscheduled 
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Interchange Rate – System Marginal Rate – Trading Surplus Generation – Applications. 

 

L = 45  T = 15  P = 0  C =4 

 

REFERENCES 

1. Kankar Bhattacharya, Math H.J. Bollen and Jaap E. Daalder, “Operation of 

Restructured Power Systems”, Kluwer Academic Publishers, 2001 

2. Loi Lei Lai, “Power system Restructuring and Regulation”, John Wiley sons, 2001. 

3. Shahidehpour.M and Alomoush.M, “Restructuring Electrical Power Systems”, Marcel 

Decker Inc., 2001. 

4. Steven Stoft, “ Power System Economics”, Wiley – IEEE Press, 2002 

5. Daniel S. Kirschen and Goran Strbac, “ Fundamentals of Power System Economics”, 

John Wiley & Sons Ltd., 2004. 

6. Scholarly Transaction Papers and Utility web sites 

1462



M.Tech, (Power System- R2017) PART TIME 
 

Skill Development                                                Employability                                                Entrepreneurship 

 

 
 
 

 
 

 
ELECTIVES – VI (semester-V) 

 

17272E53AP - SOFTWARE FOR CONTROL SYSTEM DESIGN 

3 1 0 4 

 

1. INTRODUCTION TO DESIGN AND CLASSICAL PID CONTROL 

Systems performance and specifications –Proportional, Integral and Derivative 

Controllers – Structure – Empirical tuning- Zeigler Nichols-Cohen Coon – Root Locus 

method – Open loop inversion-– Tuning using ISE, IAE and other performance indices. 

 

2. COMPENSATOR DESIGN 

Design of lag, lead, lead-lag compensators – Design using bode plots – Polar plots – 

Nichols charts – root locus and Routh Hurwitz criterion. 

 

3. MATLAB 

Introduction – function description – Data types – Tool boxes – Graphical 

Displays – Programs for solution of state equations – Controller design – Limitations.- 

simulink-Introduction – Graphical user interface – Starting – Selection of objects – 

Blocks – Lines - simulation – Application programs – Limitations. 

 

4. MAPLE 

Introduction – symbolic programming – Programming constructs – Data structure 

computation with formulae – Procedures – Numerical Programming. 

5. MATLAB 

Programs using MATLAB software 

 

L = 45  T = 15  P = 0  C =4 

 

REFERENCES 

 

1. MAPLE V Programming guide. 

2. MATLAB user manual. 

3. SIMULINK user manual. 

4. K.Ogatta ,”Modern Control Engineering”,PHI,1997. 

5. Dorf and Bishop,”Modern control Engineering’, Addison Wesley, 1998. 
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ELECTIVES – VI (semester-V) 

 

17272E53BP - INDUSTRIAL POWER SYSTEM ANALYSIS AND DESIGN 

 

 

3 1 0 4 

1. MOTOR STARTING STUDIES 9 

Introduction-Evaluation Criteria-Starting Methods-System Data-Voltage Drop Calculations- 

Calculation of Acceleration time-Motor Starting with Limited-Capacity Generators-Computer- 
Aided Analysis-Conclusions. 

2. POWER FACTOR CORRECTION STUDIES 9 

Introduction-System Description and Modeling-Acceptance Criteria-Frequency Scan 

Analysis-Voltage Magnification Analysis-Sustained Overvoltages-Switching Surge Analysis- 
Back-to-Back Switching-Summary and Conclusions. 

3. HARMONIC ANALYSIS 9 

Harmonic Sources-System Response to Harmonics-System Model for Computer-Aided 
Analysis-Acceptance Criteria-Harmonic Filters-Harmonic Evaluation-Case Study-Summary 

and Conclusions. 

4. FLICKER ANALYSIS 9 

Sources of Flicker-Flicker Analysis-Flicker Criteria-Data for Flicker analysis- Case Study-Arc 

Furnace Load-Minimizing the Flicker Effects-Summary. 

5. GROUND GRID ANALYSIS 9 

Introduction-Acceptance Criteria-Ground Grid Calculations-Computer-Aided Analysis - 

Improving the Performance of the Grounding Grids-Conclusions. 

L = 45  T = 15  P = 0  C =4 

REFERENCES 

1. Ramasamy Natarajan, ”Computer-Aided Power System Analysis”, Marcel Dekker Inc., 

2002. 
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Research Integrated Curriculum 

The relationship between teacher and learner is completely different in higher 

education from what it is in school. At the higher level, the teacher is not there for the 

sake of the student, both have their justification in the service of scholarship. For the 

students who are the professionals of the future, developing the ability to investigate 

problems, make judgments on the basis of sound evidences, take decisions on a rational 

basis and understand what they are doing and why is vital. Research and inquiry is not 

just for those who choose to pursue an academic career. It is central to professional life in 

the twenty-first century. 

It is observed that the modern world is characterized by heightened levels of 

complexity and uncertainty. Fluidity, fuzziness, instability, fragility, unpredictability, 

indeterminacy, turbulence, changeability, contestability: these are some of the terms that 

mark out the world of the twenty-first century. Teaching and research is correlated when 

they are co-related. Growing out of the research on teaching- research relations, the 

following framework has been developed and widely adopted to help individual staff, 

course teams and whole institutions analyse their curricula and consider ways of 

strengthening students understanding of and through research. Curricula can be: 

Research – Led: Learning about current research in the discipline 

Here the curriculum focus is to ensure that what students learn clearly reflects 

current and ongoing research in their discipline. This may include research done by staff 

teaching them. 

Research – Oriented: Developing research skills and techniques 

Here the focus is on developing student’s knowledge of and ability to carry out 

the research methodologies and methods appropriate to their discipline(s) 

Research – Based: Undertaking research and inquiry 

Here the curriculum focus is on ensuring that as much as possible the student 

learns in research and or inquiry mode (i.e. the students become producers of knowledge 

not just consumers). The strongest curricula form of this is in those special undergraduate 

programmes for selected students, but such research and inquiry may also be 

mainstreamed for all or many students. 
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Research- Tutored: engaging in research discussions 

Here the focus is on students and staff critically discussing ongoing research in 

the discipline. 

All four ways of engaging students with research and inquiry are valid and 

valuable and curricula can and should contain elements of them. 

Moreover, the student participation in research may be classified as, 

Level 1: Prescribed Research 

Level 2: Bounded Research 

Level 3: Scaffolded Research 

Level 4: Self actuated Research 

Level 5: Open Research 

Taking into consideration the above mentioned facts in respect of integrating 

research into the M.Tech Power system curriculum, the following Research Skill Based 

Courses are introduced in the curriculum. 

Semester RSB Courses Credits 

I Research Led Seminar 1 

II Research Methodology 3 

II Participation in Bounded Research 2 

III Design Project/ Socio Technical Project 

( Scaffolded Research) 

4 

IV Project Work 12 

 

 

 
Blueprint for assessment of student’s performance in Research Led Seminar Course 

⚫ Internal Assessment: 40 Marks 

⚫ Seminar Report (UG)/Concept Note(PG) : 5 X 4= 20 Marks 

⚫ Seminar Review Presentation : 10 Marks 
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⚫ Literature Survey : 10 Marks 

 

 

⚫ Semester Examination : 60 Marks 

(Essay type Questions set by the concerned resource persons) 

 

 

Blueprint for assessment of student’s performance in Design/Socio Technical 

Project 

⚫ Continuous Internal Assessment through Reviews: 40 Marks 

⚫ Review I : 10 Marks 

⚫ Review II : 10 Marks 

⚫ Review III : 20 Marks 

⚫ Evaluation of Socio Technical Practicum Final Report: 40 Marks 

⚫ Viva- Voce Examination: 20 Marks 

⚫ Total: 100 Marks 

Blueprint for assessment of student’s performance in Research Methodology 

Courses 
Continuous Internal Assessment: 20 Marks 

⚫ Research Tools( Lab) : 10 Marks 

⚫ Tutorial: 10 Marks 

Model Paper Writing: 40 Marks 

 Abstract: 5 Marks 

 Introduction: 10 Marks 

 Discussion: 10 Marks 

 Review of Literature: 5 Marks 

 Presentation: 10 Marks 

Semester Examination: 40 Marks 

Total: 100 Marks 

*********** 
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PRIST UNIVERSITY 

FACULTY OF ENGINEERING AND TECHNOLOGY 

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING 

PROGRAMME: M.TECH-POWER SYSTEMS (PART TIME) 

CURRICULUM -REGULATION 2019 

 
SEMESTER – I 

 

SL.NO. SUBJECT CODE SUBJECT L T P C 

1. 
19248S11DP 

Applied Mathematics For 
Electrical &Electronics 
Engineering 

3 1 0 4 

2. 19272C12P System Theory 3 1 0 4 

3. 19272C13P Power System Modeling 
and Analysis 

3 1 0 4 

4. 19272L14P Power System Simulation 
Lab-I 

0 0 3 3 

Research Skill development course (RSD course) 

5. 19272CRSP Research Led Seminar 1 0 0 1 

 TOTAL    16 

 
SEMESTER – II 

 

SL.NO. SUBJECT CODE SUBJECT L T P C 

1 19272C21P EHV power transmission. 3 1 0 4 

2 19272C22P Power System Protection 3 1 0 4 

3 19272E23_P Elective-I 3 0 0 3 

4 192TECWRP Technical 
Writing/Seminars 

0 0 3 3 

Research Skill development course (RSD course) 

5 19272CRMP Research Methodology 3 0 0 3 

6 
19272CBRP 

Participation in Bounded 
Research 

2 0 0 2 

 TOTAL    19 
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SEMESTER – III 
SL.NO. SUBJECT CODE SUBJECT L T P C 

1 19272C31P Economic Operations of 

Power Systems-I 

3 1 0 4 

2 19272C32P High Voltage Direct 
Current Transmission 
System 

3 1 0 4 

3 19272E33_P Elective -II 3 0 0 3 

4 19272L34P Power System Simulation 
Lab-II 

0 0 3 3 

Research Skill development course (RSD course) 

5 19272CSRP Design Project / Socio 
Technical Project 

0 0 6 6 

 TOTAL    20 

 
SEMESTER – IV 

SL.NO. SUBJECT CODE SUBJECT L T P C 

1 19272C41P Economic Operations Of 

Power Systems-II 

3 1 0 4 

2 19272C42P Electrical Transients in 
power systems 

3 1 0 4 

3 19272E43_P Elective -III 3 0 0 3 

4 19272P44P Project work Phase -I 0 0 10 10 

 TOTAL    21 

 
SEMESTER – V 

 
SL.NO. SUBJECT CODE SUBJECT L T P C 

1. 19272E51_P Elective –IV 3 0 0 3 

2. 19272E52_P Elective –V 3 0 0 3 

3. 19272E53_P Elective –VI 3 0 0 3 

 TOTAL    9 

 
 

 
SEMESTER – VI 
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SL.NO. SUBJECT CODE SUBJECT L T P C 

1. 19272P61P Project work Phase -II 0 0 15 15 

Total Credits = 100 
 

Elective –I 
 

SL.NO. SUBJECT CODE SUBJECT L T P C 

1 19272E23AP Analysis and Design of 
Power Converters 

3 0 0 3 

2. 19272E23BP Modeling and Analysis 
of Electrical Machines 

3 0 0 3 

3. 19272E23CP Advanced Power 
System Dynamics 

3 0 0 3 

4. 19272E23DP Design of Substations 3 0 0 3 
 

Elective –II 
 

SL.NO. SUBJECT CODE SUBJECT L T P C 

1 19272E33AP Smart Grid 3 0 0 3 

2. 19272E33BP Solar and Energy 
Storage Systems 

3 0 0 3 

3. 19272E33CP Power System 
Reliability 

3 0 0 3 

4. 19272E33DP Distributed Generation 
and Microgrid 

3 0 0 3 

 
Elective –III 

 
SL.NO. SUBJECT CODE SUBJECT L T P C 

1 19272E43AP Wind Energy conversion 
systems 

3 0 0 3 

2. 19272E43BP AI Techniques to Power 
Systems 

3 0 0 3 

3. 19272E43CP Electrical Distribution 
System 

3 0 0 3 

4. 19272E43DP Energy Management 
and Auditing 

3 0 0 3 

 
Elective –IV 

 

SL.NO. SUBJECT CODE SUBJECT L T P C 

1 19272E51AP Power Electronics 
applications in Power 
systems 

3 0 0 3 

2. 19272E51BP Power system Dynamics 3 0 0 3 

1471



M.Tech, (Power System- R2019) PART TIME 
 

Skill Development                                                       Employability                                                        Entrepreneurship 

 

 

3. 19272E51CP Electric Vehicles and 
Power Management 

3 0 0 3 

4. 19272E51DP Electromagnetic 
Interference and 
Compatibility 

3 0 0 3 

Elective –V 
 

SL.NO. SUBJECT CODE SUBJECT L T P C 

1 19272E52AP Power Conditioning 3 0 0 3 

2. 19272E52BP Power system 
restructuring and 
deregulation 

3 0 0 3 

3. 19272E52CP Control System Design 
for Power Electronics 

3 0 0 3 

4. 19272E52DP Advanced Digital 
Signal Processing 

3 0 0 3 

 
Elective –VI 

 
SL.NO. SUBJECT CODE SUBJECT L T P C 

1 19272E53AP Software for Control 
system Design 

3 0 0 3 

2. 19272E53BP Industrial Power system 
analysis and design 

3 0 0 3 

3. 19272E53CP Soft Computing 
Techniques 

3 0 0 3 

4. 19272E53DP Restructured Power 
System 

3 0 0 3 
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Credit Distribution 
 

 

 

 
Sem. 

Core Courses 
 

Elective 

Courses 

 

Foundation 

Courses 

 
 

Total 

Credits 

Theory 

Courses 

Practical 

Courses 

Courses on 
*RSD 

Nos. Credits Nos. Credits Nos. Credits Nos. Credits Nos. Credits 

I 02 08 01 03 01 01 - - 01 04 16 

II 02 08 01 03 02 05 01 03 - - 19 

III 02 08 01 03 01 06 01 03 - - 20 

IV 02 08 01 10 - - 01 03 - - 21 

V - - - - - - 03 09 - - 09 

VI - - 01 15 - - - - - - 15 

Total Credits 100 

 
 

*RSD-Research Skill Development 
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SYLLABUS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER I 
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19248S11DP -APPLIED MATHEMATICS FOR ELECTRICAL & LECTRONICS 
ENGINEERING 

3 1 0 4 

1. ADVANCED MATRIX THEORY 9 

Matrix norms – Jordan canonical form – Generalized eigenvectors – Singular value decomposition – 
Pseudo inverse – Least square approximations. 

2. RANDOM PROCESSES 9 

Random variable, discrete, continuous types - Binomial, Poisson, normal and exponential 
distributions density & distribution Functions- Moments Moment Generating Functions – Notion of 

stochastic processes - Auto-correlation – Cross correlation . 

3. LINEAR PROGRAMMING 9 

Basic concepts – Graphical and Simplex methods –Transportation problem –Assignment 

problem. 

4. DYNAMIC PROGRAMMING 9 

Elements of the dynamic programming model – optimality principle – Examples 

of dynamic programming models and their solutions. 

5. INTEGRAL TRANSFORMS 9 

Finite Fourier transform - Fourier series - Finite sine Transform - Cosine 

transform - finite Hankel transform - definition, Transform of df/dx where p is a 

root of Jn(p) = 0, Transform of 

d2f 1 df d2f 1 df n2f 

--- + --- ---, and Transform of ---- + ---   --- - --- 

dx2 x dx dx2 x dx x2 

L = 45 T = 15 P = 0 C =4 

 
REFERENCES 

1. Lewis.D.W., Matrix Theory ,Allied Publishers, Chennai 1995. 

2. Bronson, R, Matrix Operations, Schaums outline Series, McGraw Hill, New 

York. 1989. 

3. Andrews, L.A., and Shivamoggi B.K., “Integral Transforms for Engineers and 

Applied Mathematicians”, Macmillan , New York ,1988. 

4. Taha, H.A., " Operations research - An Introduction ", Mac Millan publishing 
Co., (1982). 

5. Gupta, P.K.and Hira, D.S., " Operations Research ", S.Chand & Co., New 

Delhi, (1999).6.. 

6. Ochi, M.K. " Applied Probability and Stochastic Processes ", John Wiley & 

Sons (1992). 

7. Peebles Jr., P.Z., " Probability Random Variables and Random Signal 

Principles, McGraw Hill Inc., (1993). 
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19272C12P - SYSTEM THEORY 

SEMESTER – I 

 

 
3 1 0 4 

 
 

1. PHYSICAL SYSTEMS AND STATE ASSIGNMENT 9 

Systems - electrical - mechanical - hydraulic - pneumatic - thermal systems - modelling 

of some typical systems like D.C. Machines - inverted pendulum. 

2. STATE SPACE ANALYSIS 9 

Realisation of state models - non-uniqueness - minimal realisation - balanced realisation - 

solution of state equations - state transition matrix and its properties - free and forced 

responses - properties - controllability and observability - stabilisability and detectability 

- Kalman decomposition. 

3. MIMO SYSTEMS - FREQUENCY DOMAIN DESCRIPTIONS 9 

Properties of transfer functions - impulse response matrices - poles and zeros of transfer 

function matrices - critical frequencies - resonance - steady state and dynamic response - 

bandwidth - Nyquist plots - singular value analysis. 

4. NON-LINEAR SYSTEMS 9 

Types of non-linearity - typical examples - equivalent linearization - phase plane analysis 

- limit cycles - describing functions - analysis using describing functions - jump 

resonance. 

5. STABILITY 9 

Stability concepts - equilibrium points - BIBO and asymptotic stability - direct method of 

Liapunov - application to non-linear problems - frequency domain stability criteria - 

Popov’s method and its extensions. 

L = 45 T = 15 P = 0 C =4 

REFERENCES 

1. M. Gopal, ‘Modern Control Engineering’, Wiley, 1996. 

2. J.S. Bay, ‘Linear State Space Systems’, McGraw-Hill, 1999. 

3. Eroni-Umez and Eroni, ‘System dynamics & Control’, Thomson Brooks / Cole, 

1998. 

4. K. Ogatta, ‘Modern Control Engineering’, Pearson Education, Low Priced 

Edition, 1997. 

5. G.J. Thaler, ‘Automatic control systems’, Jaico publishers, 1993. 

6. John S. Bay, ‘Linear State Space Systems’, McGraw-Hill International Edition, 
1999. 
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SEMESTER – I 

19272C13P - POWER SYSTEM MODELLING AND ANALYSIS 

3 1 0 4 

1. SOLUTION TECHNIQUE 9 

Sparse Matrix techniques for large scale power systems: Optimal ordering schemes 

for preserving sparsity. Flexible packed storage scheme for storing matrix as compact 

arrays – Factorization by Bifactorization and Gauss elimination methods; Repeat solution 

using Left and Right factors and L and U matrices. 

2. POWER FLOW ANALYSIS 9 

Power flow equation in real and polar forms; Review of Newton’s method for 

solution; Adjustment of P-V buses; Review of Fast Decoupled Power Flow method; 

Sensitivity factors for P-V bus adjustment; Net Interchange power control in Multi-area 

power flow analysis: ATC, Assessment of Available Transfer Capability (ATC) using 

Repeated Power Flow method; Continuation Power Flow method. 

3. OPTIMAL POWER FLOW 9 

Problem statement; Solution of Optimal Power Flow (OPF) – The gradient method, 

Newton’s method, Linear Sensitivity Analysis; LP methods – With real power variables 

only – LP method with AC power flow variables and detailed cost functions; Security 

constrained Optimal Power Flow; Interior point algorithm; Bus Incremental costs. 

4. SHORT CIRCUIT ANALYSIS 9 

Fault calculations using sequence networks for different types of faults. Bus 

impedance matrix (ZBUS) construction using Building Algorithm for lines with mutual 

coupling; Simple numerical problems. Computer method for fault analysis using ZBUS 

and sequence components. Derivation of equations for bus voltages, fault current and line 

currents, both in sequence and phase domain using Thevenin’s equivalent and ZBUS 

matrix for different faults. 

5. TRANSIENT STABILITY ANALYSIS 9 

Introduction, Numerical Integration Methods: Euler and Fourth Order Runge-Kutta 

methods, Algorithm for simulation of SMIB and multi-machine system with classical 

synchronous machine model; Factors influencing transient stability, Numerical stability 

and implicit Integration methods. 

L = 45 T = 15 P = 0 C =4 

REFERENCES: 

1. G W Stagg , A.H El. Abiad “Computer Methods in Power System Analysis”, McGraw 

Hill 1968. 

2. P.Kundur, “Power System Stability and Control”, McGraw Hill, 1994. 

3. A.J.Wood and B.F.Wollenberg, “Power Generation Operation and Control”, John 

Wiley and sons, New York, 1996. 

4. W.F.Tinney and W.S.Meyer, “Solution of Large Sparse System by Ordered Triangular  

Factorization” IEEE Trans. on Automatic Control, Vol : AC-18, pp:333-346, Aug 1973. 

5. K.Zollenkopf, “Bi-Factorization : Basic Computational Algorithm and Programming 

Techniques ; pp:75-96 ; Book on “Large Sparse Set of Linear Systems” Editor: 

J.K.Rerd,Academic Press, 1971. 

1477



M.Tech, (Power System- R2019) PART TIME 
 

Skill Development                                                       Employability                                                        Entrepreneurship 

 

 
 

SEMESTER – I 
 

19272L14P- POWER SYSTEM SIMULATION LAB – I 

0 0 3 3 
 

 

EXPERIMENTS 

 

1. Formation of Y bus, Z bus, line parameters and modeling of transmission lines. 
 

2. Power flow analysis: Gauss – Seidel Method. 
 

3. Power flow analysis: Newton Raphson method. 
 

4. Plain Decoupled and Fast Decoupled methods. 
 

5. Contingency analysis – single and multiple symmetrical and unsymmetrical 

faults. 

 

 
 

P=3 C=3 
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19272C21P - EHV POWER TRANSMISSION 

SEMESTER -II 

 

3 1 0 4 
 

 

1. INTRODUCTION 9 

Standard transmission voltages – different configurations of EHV and UHV lines 

– average values of line parameters – power handling capacity and line loss – costs of 

transmission lines and equipment – mechanical considerations in line performance. 

2. CALCULATION OF LINE PARAMETERS 9 

Calculation of resistance, inductance and capacitance for multi-conductor lines – 

calculation of sequence inductances and capacitances – line parameters for different 

modes of propagation – resistance and inductance of ground return, numerical example 

involving a typical 400/220kV line using line constant program. 

3. VOLTAGE GRADIENTS OF CONDUCTORS 9 

Charge-potential relations for multi-conductor lines – surface voltage gradient on 

conductors – gradient factors and their use – distribution of voltage gradient on sub 

conductors of bundle - voltage gradients on conductors in the presence of ground wires 

on towers. 

4. CORONA EFFECTS 9 

Power losses and audible losses: I R loss and corona loss - audible noise 

generation and characteristics - limits for audible noise - Day-Night equivalent noise 

level- radio interference: corona pulse generation and properties - limits for radio 

interference fields 

5. ELECTROSTATIC FIELD OF EHV LINES 9 

Effect of EHV line on heavy vehicles - calculation of electrostatic field of AC 

lines- effect of high field on humans, animals, and plants - measurement of electrostatic 

fields - electrostatic Induction in unenergised circuit of a D/C line - induced voltages in 

insulated ground wires - electromagnetic interference 

L = 45 T = 15 P = 0 C =4 

REFERENCES 

1. Rakosh Das Begamudre, “Extra High Voltage AC Transmission Engineering”, Second 

Edition, New Age International Pvt. Ltd., 1990. 

2. Power Engineer’s Handbook, Revised and Enlarged 6th Edition, TNEB Engineers’ 

Association, October 2002. 

3. Microtran Power System Analysis Corporation, Microtran Reference Manual, 

Vancouver Canada. (Website: www.microtran.com). 
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19272C22P - POWER SYSTEM PROTECTION 

SEMESTER – II 

 

3 1 0 4 

1. INTRODUCTION 9 

General philosophy – Review of conventional equipment protection schemes – 

state of the art: Numerical relays 

2. DISTANCE PROTECTION 9 

Transmission line protection – fault clearing times – relaying quantities during swings 
– evaluation of distance relay performance during swings – prevention of tripping during 

transient conditions – automatic line reclosing – generator out of step protection – 

simulation of distance relays during transients. 

3. GENERATOR PROTECTION 9 

Out – of – step, loss of excitation. System response to severe upsets – nature of system 

response to severe upsets – frequency actuated schemes for load shedding and islanding. 

4. INTRODUCTION TO COMPUTER RELAYING 9 

Development of computer relaying – historical background – Expected benefits of 
computer relaying – computer relay architecture – A/D converter – Anti aliasing filters – 

substation computer hierarchy. 

5. DIGITAL TRANSMISSION LINE RELAYING 9 

Introduction – source of error – relaying as parameter estimation – beyond parameter 

estimation – symmetrical component distance relay – protection of series compensated 

lines. Digital protection of transformers, machines and buses. 

L = 45 T = 15 P = 0 C =4 

REFERENCES 

1. Arun k. Phadke, James.S.Thorp, “ Computer relaying for power system”, John Wiley and 

sons, New York, 1988. 

2. Jones D., “Analysis and protection of electrical power systems”, Pitman Publishing, 

1971. 

3. “Power system references manual, Ray rolls protection”, Orient press, 1982. 
 

4. Stanly H., Horowitz ( ED), “Protective relaying for power system”, IEEE press, 1980. 
 

5. Kundur P., “power system stability and control”, McGraw Hill, 1994. 
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SEMESTER - III 

19272C31P - ECONOMIC OPERATIONS OF POWER SYSTEMS-I 

3 1 0 4 

1. INTRODUCTION 9 

Planning and operational problems of power systems – review of economic dispatch and 

calculation using B matrix loss formula – use of participation factors in on line economic 

dispatch. 

2. OPTIMAL POWER FLOW PROBLEM 9 

Real and reactive power control variables – operation and security constraints and their 

limits – general OPF problem with different objective functions – formulation – cost loss 

minimization using Dommel and Tinney’s method and SLP – development of model and 

algorithm – MVAR planning – optimal sitting and sizing of capacitors using SLR method – 

interchange evaluation using SLP. 

3. HYDRO THERMAL SCHEDULING 9 

Problems definition and mathematical model of long and short term problems – 

discretization – dynamic and incremental dynamic programming – methods of local 

variation – hydro thermal system with pumped hydro units – solution by local variation 

treating pumped hydro unit for load management and spinning reserve. 

4. UNIT COMMITMENT 9 

Constraints in unit commitment – solution by priority list method – dynamic programming 

method – backward and forward – restricted search range. 

5. MAINTENANCE SCHEDULING 9 

Factors considered in maintenance scheduling for generating units – turbines – boilers – 

introduction to maintenance scheduling using mathematical programming. 

L = 45 T = 15 P = 0 C =4 

REFERENCES 

1. Allen J.Wood and Bruce F.Wollenberg, “Power generation and control”, John Wiley & 

Sons, New York, 1984. 

2. Krichmayer L., “Economic operation of power systems”, John Wiley and sons Inc, 

New York, 1958. 

3. Krichmayer L.K, “Economic control of Interconnected systems”, Jhon Wiley and sons 

Inc, New York, 1959. 

4. Elgerd O.I., “Electric energy systems theory – an introduction”, McGraw Hill, New 

Delhi, 1971. 
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SEMESTER – III 

 

19272C32P- HIGH VOLTAGE DIRECT CURRENT TRANSMISSION SYSTEM 

3 1 0 4 

1. DC POWER TRANSMISSION TECHNOLOGY 9 

Introduction – comparison of Ac and DC transmission _ application of DC transmission – 

description of DC transmission system system – planning for HVDC transmission – 

modern trends in DC transmission. 

2. ANALYSIS OF HVDC CONVERTERS 9 

Pulse number – choice of converter configuration simplified analysis of Graetz circuit 

converter converter bridge characteristics – characteristics of a twelve pulse converter – 

detailed analysis of converters. 

3. CONVERTER AND HVDC SYSTEM CONTROL 9 

General principles of DC link control – converter control characteristics – systems 

control hierarchy – firing angle control – current and extinction angle control – starting 

and stopping of DC link – power control – higher level controllers – telecommunication 

requirements. 

4. HARMONICS AND FILTERS 9 

Introduction – generation of harmonics – design of AC filters – DC filters – carrier 

frequency and RI noise. 

5. SIMULATION OF HVDC SYSTEMS 9 

Introduction – system simulation: Philosophy and tools- HVDC system simulation – 

modeling of HVDC systems for digital dynamic simulation. 

L = 45   T = 15 P = 0 C =4 

REFERENCES 

 

1. Padiyar. K.R., HVDC power transmission system, Wiley Eastern Limited, New Delhi, 

1990. 

2. Edward Wilson Kimbark, Direct Current Transmission, Vol.1, Wiley Interscience, 

New York, London, Sydney, 1971. 

3. Rakosh Das Begamudre, Extra high voltage AC transmission engineering Wiley 

Eastern Ltd., New Delhi, 1990. 

4. Arrillaga, J, High voltage direct current transmission, peter Pregrinus, London, 1983. 
5. Adamson.C and Hingorani.N.G., High Voltage Direct Current Power Transmission, 

Garraway Limited, London, 1960. WWW.hvdc.ca 
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SEMESTER - III 

 

19272L34P- POWER SYSTEM SIMULATION LAB – II 0 0 3 3 

 

LIST OF EXPRIMENTS: 
 

1. Small signal stability analysis: SMIB and Multi machine configuration. 
 

2. Transients stability analysis of Multi – machine configuration. 
 

3. Load Frequency control: single area, multi area control. 
 

4. Economic load dispatch with losses 
 

5. Unit commitment by dynamic programming & priority list method 

 

 

 

P=3 C=3 
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SEMESTER – IV 

19272C41P - ECONOMIC OPERATIONS OF POWER SYSTEMS-II 3 1 0 4 

1. AUTOMATIC GENERATION CONTROL 9 

Plant and system level control problem – ALFC of single area system modeling 

state and transient response – EDC control loop – ALFC of multi area system – modeling 

– static and transient response of two area system development of state variable model – 

two area system – AGC system design Kalman’s method. 

2. AUTOMATIC VOLTAGE CONTROL 9 

Modeling of AVR loop – components – dynamic and static analysis – stability 

compensation – system level voltage control using OLTC, capacitor and generator 
voltages – expert system application for system voltage control. 

3. SECURITY CONTROL CONCEPT 9 

System operating states by security control functions – monitoring evaluation of 

system state by contingency analysis – corrective controls (preventive, emergency and 

restorative) – islanding scheme. 

4. STATE ESTIMATION 9 

Least square estimation – basic solution – sequential form of solution – static state 

estimation of power system by different algorithms – tracking state estimation of power 

system- computation consideration – external equivalency. Treatment of bad data and on 

line load flow analysis. 

5. COMPUTER CONTROL OF POWER SYSTEM 9 

Energy control center – various levels – national – regional and state level 

SCADA system – computer configuration – functions, monitoring, data acquisition and 

controls – EMS system – software in EMS system. Expert system applications for power 

system operation. 

L = 45 T = 15 P = 0 C =4 

REFERENCES 

1. Kundur.P., “power system stability and control”, McGraw Hill, 1994. 

2. Anderson P.M., and Fouad A.A, “power system control and stability”, Galgotia 

publication, New Delhi, 1981. 

3. Taylor C.W., “power systems voltage stability”, McGraw Hill, New Delhi, 1993. 
4. IEEE recommended practice for excitation system models for power system stabilit y 

studies, IEEE standard 421.5, 1992. 

5. Kimbark E.W., “power system stability”, Vol.3., Synchronous machines, John Wiley and 

sons, 1956. 

6. T.V Custem, C.Vournas, “voltage stability of power system”, Kluwer Acadamic 
Publishers, 1998. 

7. Elgerd O.L., “Elctric energy systems theory – an introduction”, McGraw Hill, New 

Delhi, 1971. 
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SEMESTER – IV 

19272C42P - ELECTRICAL TRANSIENTS IN POWER SYSTEMS 

3 1 0 4 

1. TRAVELLING WAVES ON TRANSMISSION LINE 9 

Lumped and Distributed Parameters – Wave Equation – Reflection, Refraction, 

Behavior of Travelling waves at the line terminations – Lattice Diagrams – Attenuation 

and Distortion – Multi-conductor system and Velocity wave. 

2. COMPUTATION OF POWER SYSTEM TRANSIENTS 9 

Principle of digital computation – Matrix method of solution, Modal analysis, Z 

transforms, Computation using EMTP – Simulation of switches and non-linear elements. 

3. LIGHTNING, SWITCHING AND TEMPORARY OVERVOLTAGES 9 

Lightning: Physical phenomena of lightning – Interaction between lightning and 

power system – Factors contributing to line design – Switching: Short line or kilometric 

fault – Energizing transients - closing and re-closing of lines - line dropping, load 

rejection - Voltage induced by fault – Very Fast Transient Overvoltage (VFTO) 

4. BEHAVIOUR OF WINDING UNDER TRANSIENT CONDITION 9 

Initial and Final voltage distribution - Winding oscillation - traveling wave solution - 

Behavior of the transformer core under surge condition – Rotating machine – Surge in 

generator and motor 

5. INSULATION CO-ORDINATION 9 

Principle of insulation co-ordination in Air Insulated substation (AIS) and Gas 

Insulated Substation (GIS), insulation level, statistical approach, co-ordination between 

insulation and protection level –overvoltage protective devices – lightning arresters, 

substation earthing. 

L = 45   T = 15 P = 0 C =4 

REFERENCES 

1. Pritindra Chowdhari, “Electromagnetic transients in Power System”, John Wiley and 

Sons Inc., 1996. 

2. Allan Greenwood, “Electrical Transients in Power System”, Wiley & Sons Inc. New 

York, 1991. 

3. Klaus Ragaller, “Surges in High Voltage Networks”, Plenum Press, New York, 1980. 
4. Rakosh Das Begamudre, “Extra High Voltage AC Transmission Engineering”, 

(Second edition) Newage International (P) Ltd., New Delhi, 1990. 
5. Naidu M S and Kamaraju V, “High Voltage Engineering”, Tata McGraw-Hill 
Publishing Company Ltd., New Delhi, 2004. 

6. IEEE Guide for safety in AC substation grounding IEEE Standard 80-2000. 

7. Working Group 33/13-09 (1988), ‘Very fast transient phenomena associated with Gas 

Insulated System’, CIGRE, 33-13, pp. 1-2 
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ELECTIVES – I (semester-II) 

19272E23AP- FLEXIBLE AC TRANSMISSION SYSTEM 
3 1 0 4 

1. INTRODUCTION 9 

FACTS-a toolkit, Basic concepts of Static VAR compensator, Resonance damper, 

Thyristor controlled series capacitor, Static condenser, Phase angle regulator, and other 

controllers. 

2. SERIES COMPENSATION SCHEMES 9 

Sub-Synchronous resonance, Torsional interaction, torsional torque, Compensation of 

conventional, ASC, NGH damping schemes, Modelling and control of thyristor 

controlled series compensators. 

3. UNIFIED POWER FLOW CONTROL 9 

Introduction, Implementation of power flow control using conventional thyristors, 

Unified power flow concept, Implementation of unified power flow controller. 

4. DESIGN OF FACTS CONTROLLERS 9 

Approximate multi-model decomposition, Variable structure FACTS controllers for 

Power system transient stability, Non-linear variable-structure control, variable structure 
series capacitor control, variable structure resistor control. 

5. STATIC VAR COMPENSATION 9 

Basic concepts, Thyristor controlled reactor (TCR), Thyristors switched reactor(TSR), 
Thyristor switched capacitor(TSC), saturated reactor (SR) , and fixed capacitor (FC) 

L = 45   T = 15 P = 0 C =4 

REFERENCES 
 

1. Narin G.Hingorani, " Flexible AC Transmission ", IEEE Spectrum, April 1993, 

pp 40-45. 

2. Narin G. Hingorani, " High Power Electronics and Flexible AC Transmission 

Systems ", IEEE Power Engineering Review, 1998. 

3. Narin G.Hingorani, " Power Electronics in Electric Utilities : Role of Power 

Electronics in future power systems ", Proc. of IEEE, Vol.76, no.4, April 1988. 

4. Einar V.Larsen, Juan J. Sanchez-Gasca, Joe H.Chow, " Concepts for design of 

FACTS Controllers to damp power swings ", IEEE Trans On Power Systems, 

Vol.10, No.2, May 1995. 

5. Gyugyi L., " Unified power flow control concept for flexible AC transmission ", 

IEEE Proc-C Vol.139, No.4, July 1992. 
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ELECTIVES – I (semester-II) 

 
 

19272E23BP - POWER SYSTEM PLANNING AND RELIABILITY 

3 1 0 4 

1. LOAD FORECASTING 9 

Objectives of forecasting - Load growth patterns and their importance in planning – 

Load forecasting Based on discounted multiple regression technique-Weather sensitive 

load forecasting-Determination of annual forecasting-Use of AI in load forecasting. 

2. GENERATION SYSTEM RELIABILITY ANALYSIS 9 

Probabilistic generation and load models- Determination of LOLP and expected value 

of demand not served –Determination of reliability of iso and interconnected generation 

systems. 

3. TRANSMISSION SYSTEM RELIABILITY ANALYSIS 9 

Deterministic contingency analysis-probabilistic load flow-Fuzzy load flow 

probabilistic transmission system reliability analysis-Determination of reliability indices 

like LOLP and expected value of demand not served. 

4. EXPANSION PLANNING 9 

Basic concepts on expansion planning-procedure followed for integrate transmission 

system planning, current practice in India-Capacitor placer problem in transmission 

system and radial distributions system. 

5. DISTRIBUTION SYSTEM PLANNING OVERVIEW 9 

Introduction, sub transmission lines and distribution substations-Design primary 

and secondary systems-distribution system protection and coordination of protective 

devices. 

L = 45   T = 15 P = 0 C =4 

REFERENCES 

1. Proceeding of work shop on energy systems planning & manufacturing CI. 

2. R.L .Sullivan, “ Power System Planning”,. 

3. Roy Billinton and Allan Ronald, “Power System Reliability.” 

4. Turan Gonen, Electric power distribution system Engineering ‘McGraw Hill,1986 
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ELECTIVE- II (semester-III) 

19272E33AP- ANALYSIS OF INVERTERS 

3 1 0 4 

UNIT- I- SINGLE PHASE INVERTERS 9 

Introduction to self commutated switches: MOSFET and IGBT - Principle of operation 

of half and full bridge inverters – Performance parameters – Voltage control of single 

phase inverters using various PWM techniques – various harmonic elimination 

techniques – forced commutated Thyristor inverters. 

UNIT-II- THREE PHASE VOLTAGE SOURCE INVERTERS 9 

180 degree and 120 degree conduction mode inverters with star and delta connected 

loads – voltage control of three phase inverters: single, multi pulse, sinusoidal, space 

vector modulation techniques. 

UNIT-III- CURRENT SOURCE INVERTERS 9 

Operation of six-step thyristor inverter – inverter operation modes – load – commutated 

inverters – Auto sequential current source inverter (ASCI) – current pulsations – 

comparison of current source inverter and voltage source inverters 

UNIT-IV- MULTILEVEL INVERTERS 9 

Multilevel concept – diode clamped – flying capacitor – cascade type multilevel inverters 

- Comparison of multilevel inverters - application of multilevel inverters 

UNIT-V- RESONANT INVERTERS 9 

Series and parallel resonant inverters - voltage control of resonant inverters – Class E 

resonant inverter – resonant DC – link inverters. 

L=45   T=15   P=0 C=4 

TEXT BOOKS 

 

1. Rashid M.H., “Power Electronics Circuits, Devices and Applications ", Prentice Hall 

India, Third Edition, New Delhi, 2004. 

2. Jai P.Agrawal, “Power Electronics Systems”, Pearson Education, Second Edition, 

2002. 

3. Bimal K.Bose “Modern Power Electronics and AC Drives”, Pearson Education, 

Second Edition, 2003. 

4. Ned Mohan,Undeland and Robbin, “Power Electronics: converters, Application 

and design” John Wiley and sons.Inc,Newyork,1995. 

5. Philip T. krein, “Elements of Power Electronics” Oxford University Press -1998. 

 

REFERENCES 

1. P.C. Sen, “Modern Power Electronics”, Wheeler Publishing Co, First Edition, New 

Delhi, 1998. 

2. P.S.Bimbra, “Power Electronics”, Khanna Publishers, Eleventh Edition, 2003. 
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ELECTIVE– II (semester-III) 

 

19272E33BP - MODELLING AND ANALYSIS OF ELECTRICAL MACHINES 

3 1 0 4 

 

UNIT I PRINCIPLES OF ELECTROMAGNETIC ENERGY CONVERSION 

General expression of stored magnetic energy - co-energy and force/torque - example 

using single and doubly excited system. 

. 

UNIT II BASIC CONCEPTS OF ROTATING MACHINES 

Calculation of air gap M.M.F. - per phase machine inductance using physical machine 

data - voltage and torque equation of D.C. machine - three phase symmetrical induction 

machine and salient pole synchronous machines in phase variable form. 

 

UNIT III INTRODUCTION TO REFERENCE FRAME THEORY 

Static and rotating reference frames - transformation relationships - examples using static 

symmetrical three phase R, R-L, R-L-M and R-L-C circuits - application of reference 

frame theory to three phase symmetrical induction and synchronous machines - dynamic 

direct and quadrature axis model in arbitrarily rotating reference frames - voltage and 

torque equations - derivation of steady state phasor relationship from dynamic model - 

generalized theory of rotating electrical machine and Kron’s primitive machine. 

 

UNIT IVD ETERMINATIONOF SYNCHRONOUS MACHINE DYNAMIC 

EQUIVALENT CIRCUIT PARAMETERS 

Standard and derived machine time constants - frequency response test - analysis and 

dynamic modeling of two phase asymmetrical induction machine and single phase 

induction machine. 
 

UNIT V SPECIAL MACHINES 

Permanent magnet synchronous machine - surface permanent magnet (square and 

sinusoidal back E.M.F. type) and interior permanent magnet machines - construction and 

operating principle - dynamic modeling and self controlled operation - analysis of switch 

reluctance motors. 

L = 45 T = 15 P = 0 C =4 

TEXT BOOKS 

1. Charles Kingsley, A.E. Fitzgerald Jr. and Stephen D. Umans, ‘Electric Machinery’, 

Tata McGraw-Hill, Fifth Edition, 1992. 

2. R. Krishnan, ‘Electric Motor & Drives: Modelling, Analysis and Control’, Prentice 

Hall of India, 2001. 

REFERENCES 

1. C.V. Jones, ‘The Unified Theory of Electrical Machines’, Butterworth, 1967. 
2. T.J.E. Miller, ‘Brushless Permanent Magnet and Reluctance Motor Drives’ Clarendon 
Press, 1989. 
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ELECTIVES – III (semester-IV) 
 

19272E43AP - WIND ENERGY CONVERSION SYSTEMS 

3 1 0 4 

UNIT-I INTRODUCTION: 9 

History of wind Electric generation - Darrieus wind - Horizontal and vertical axis-Wind 

turbine - other modern developments - Future possibilities. 

UNIT-II WIND RESOURCE AND ITS POTENTIAL FOR ELECVTRIC POWER 

GENERATION: 9 

Power Extracted By A Wind Driven Machine - Nature and occurrence of wind 
characteristics and power production - variation of mean wind speed with time. 

UNIT-III WIND POWER SITES AND WIND MEASUREMENTS: 9 

Average wind speed and other factors affecting choice of the site - Effect of wind 

direction - Measurement of wind velocity - Personal estimation without instruments- 
anemometers - Measurement of wind direction. 

UNIT-IV WIND TURBINES WITH ASYNCHRONOUS GENERATORS AND 

CONTROL ASPECTS: 9 

Asynchronous systems - Ac Generators - Self excitation of Induction Generator - 

Single Phase operation of Induction Generator - Permanenet magnet Generators - 

Basic control aspects - fixed speed ratio control scheme - fixed vs variable speed 

operation of WECS. 

UNIT-V GENERATION OF ELECTRICITY 9 

Active and reactive power - P and Q transfer in power systems - Power 

converters - Characteristics of Generators - Variable Speed options - Economics. 

L = 45   T = 15   P = 0   C =4 

REFERENCES: 

1. N.G.Calvert, 'Wind Power Principles: Their Application on small scale’, Charles 

Friffin& co. Ltd, London, 1979. 

2. Gerald W.Koeppel, “Pirnam’s and Power from the wind”, Van Nastran Reinhold 

Co., London, 1979. 

3. Gary L. Johnson, “Wind Energy System”, Prentice hall Inc., Englewood Cliffs, New 

Jersey, 1985. 

4. Wind energy conversion system by L. Lfreris, Prentice hall (U.K) Ltd., 1990. 
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ELECTIVE III (semester-IV) 

 

19272E43BP - AI TECHNIQUES TO POWER SYSTEMS 
3 1 0 4 

1. INTRODUCTION TO NEURAL NETWORKS 9 

Basics of ANN - perceptron - delta learning rule - back propagation algorithm - 

multilayer feed forward network - memory models - bi-directional associative memory 

- Hopfield network. 

2. APPLICATIONS TO POWER SYSTEM PROBLEMS 9 
Application of neural networks to load forecasting - contingency analysis - VAR 

control - economic load dispatch. 

3. INTRODUCTION TO FUZZY LOGIC 9 

Crispness - vagueness - fuzziness - uncertainty - fuzzy set theory fuzzy sets - 

fuzzy set operations - fuzzy measures - fuzzy relations - fuzzy function - structure of 

fuzzy logic controller – fuzzification models - data base - rule base - inference engine 

defuzzification module. 

4. APPLICATIONS TO POWER SYSTEMS 9 

Decision making in power system control through fuzzy set theory - use of fuzzy 

set models of LP in power systems scheduling problems - fuzzy logic based power 

system stabilizer. 

 

5. GENETIC ALGORITHM AND ITS APPLICATIONS TO POWER SYSTEMS 

9 

Introduction - simple genetic algorithm - reproduction - crossover - mutation – 

advanced operators in genetic search - applications to voltage control and stability 

studies. 

L = 45   T = 15 P = 0 C =4 

REFERENCES: 
1. James A. Freeman and Skapura.B.M „Neural Networks - Algorithms Applications and 

Programming Techniques‟, Addison Wesley, 1990. 

2. George Klir and Tina Folger.A, „Fuzzy sets, Uncertainty and Information‟, Prentice 

Hall of India, 1993. 

3. Zimmerman.H.J,„Fuzzy Set Theory and its Applications‟, Kluwer Academic Publishers 

1994. 

4. IEEE tutorial on „Application of Neural Network to Power Systems‟, 1996. 

5. Loi Lei Lai, „Intelligent System Applications in Power Engineering‟, John Wiley & 

SonsLtd.,1998. 
 

************* 
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ELECTIVES – IV (semester-V) 

19272E51AP - POWER ELECTRONICS APPLICATIONS IN POWER 

SYSTEMS 

3 1 0 4 

UNIT: I STATIC COMPENSATOR CONTROL 9 

Theory of load compensation - voltage regulation and power factor correction - 

phase balance and PF correction of unsymmetrical loads - Property of static 

compensator - Thyristor controlled rectifier (TCR) - Thyristor Controlled Capacitor 

(TSC) -Saturable core reactor - Control Strategies. 

UNIT: II HARMONIC CONTROL AND POWER FACTOR IMPROVEMENT 9 

Input power factor for different types of converters - power factor improvement 

using Load and forced commutated converters. 

UNIT: III VOLTAGE CONTROL USING STATIC TAP-CHANGERS 9 

Conventional tap changing methods, static tap changers using Thyristor, 

different schemes - comparison. 

UNIT: IV STATIC EXCITATION CONTROL 9 

Solid state excitation of synchronous generators - Different schemes - Generex 

excitation systems. 

UNIT: V UNINTERRUPTABLE POWER SUPPLY SYSTEM 9 

Parallel, Redundant and non- redundant UPS - Ups using resonant power 
converters - Switch mode power supplies. 

L = 45   T = 15 P = 0 C =4 

TEXT BOOK 

Miller. T.J.E, “Reactive power control in Electric systems”. Wiley inter science, 

New York, 1982. 

REFRENCES 

1. “Static Compensator for AC power systems”, Proc. IEE vol.128 Nov. 1981. pp 

362-406. 
2 “A Static alternative to the transformer on load tap changing”, IEEE Trans. On 

Pas, Vol.PAS-99, Jan. /Feb. 1980, pp86-89. 

3. “Improvements   in Thyristor controlled   static   on-   load tap   controllers 

for transformers”, IEEE Trans. on PAS, Vol.PAS-101, Sept.1982, pp3091-3095. 

4. “Shunt Thyristor rectifiers for the Generex Excitation systems”, IEEE Trans. On 

PAS. PAS -96, July/August, 1977, pp1219-1325. 
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ELECTIVES – IV (semester-V) 

 

19272E51BP - POWER SYSTEM DYNAMICS 3 1 0 4 

1. SYNCHRONOUS MACHINE MODELLING 9 

Schematic Diagram, Physical Description: armature and field structure, machines with 
multiple pole pairs, mmf   waveforms, direct and quadrature axes, Mathematical Description 
of a Synchronous Machine: Basic equations of a synchronous machine: stator circuit 
equations, stator self, stator mutual and stator to rotor mutual inductances, dq0 
Transformation: flux linkage and voltage equations for stator and rotor in dq0 coordinates, 
electrical power and torque, physical interpretation of dq0 transformation, Per Unit 

Representations: Lad-reciprocal per unit system and that from power-invariant form of Park’s 
transformation; Equivalent Circuits for direct and quadrature axes, Steady-state Analysis: 
Voltage, current and flux-linkage relationships, Phasor representation, Rotor angle, Steady- 
state equivalent circuit, Computation of steady-state values, Equations of Motion: Swing 
Equation, calculation of inertia constant, Representation in system studies, Synchronous 
Machine Representation in Stability Studies: Simplifications for large-scale studies : Neglect 

of stator p terms and speed variations, Simplified model with amortisseurs neglected: 

two-axis model with amortisseur windings neglected, classical model. 

2. MODELLING OF EXCITATION AND SPEED GOVERNING SYSTEMS 9 

Excitation System Requirements; Elements of an Excitation System; Types of Excitation 

System;Control and protective functions;IEEE (1992) block diagram for simulation of 
excitation systems. Turbine and Governing System Modelling: Functional Block Diagram of 

Power Generation and Control, Schematic of a hydroelectric plant, classical transfer function 

of a hydraulic turbine (no derivation), special characteristic of hydraulic turbine, electrical 
analogue of hydraulic turbine, Governor for Hydraulic Turbine: Requirement for a transient 

droop, Block diagram of governor with transient droop compensation, Steam turbine 

modelling: Single reheat tandem compounded type only and IEEE block diagram for 

dynamic simulation; generic speed-governing system model for normal speed/load control 
function. 

3. SMALL-SIGNAL STABILITY ANALYSIS WITHOUT CONTROLLERS 9 

Classification of Stability, Basic Concepts and Definitions: Rotor angle stability, The 

Stability Phenomena. Fundamental Concepts of Stability of Dynamic Systems: State-space 

representation, stability of dynamic system, Linearisation, Eigen properties of the state 
matrix: Eigen values and eigenvectors, modal matrices, eigen value and stability, mode shape 

and participation factor. Single-Machine Infinite Bus (SMIB) Configuration: Classical 

Machine Model stability analysis with numerical example, Effects of Field Circuit Dynamics: 
synchronous machine, network and linearised system equations, block diagram representation 

with K-constants; expression for K-constants (no derivation), effect of field flux variation on 

system stability: analysis with numerical example, 
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4. SMALL-SIGNAL STABILITY ANALYSIS WITH CONTROLLERS 9 

Effects Of Excitation System: Equations with definitions of appropriate K-constants and 

simple thyristor excitation system and AVR, block diagram with the excitation system, 

analysis of effect of AVR on synchronizing and damping components using a numerical 
example, Power System Stabiliser: Block diagram with AVR and PSS, Illustration of 

principle of PSS application with numerical example, Block diagram of PSS with description, 

system state matrix including PSS, analysis of stability with numerical a example. Multi- 

Machine Configuration: Equations in a common reference frame, equations in individual 
machine rotor coordinates, illustration of formation of system state matrix for a two-machine 

system with classical models for synchronous machines, illustration of stability analysis using 

a numerical example. Principle behind small-signal stability improvement methods: delta- 
omega and delta P-omega stabilizers. 

5. ENHANCEMENT OF SMALL SIGNAL STABILITY 9 
 

Power System Stabilizer – Stabilizer based on shaft speed signal (delta omega) – Delta –P- 
Omega stabilizer-Frequency-based stabilizers – Digital Stabilizer – Excitation control design 

– Exciter gain – Phase lead compensation – Stabilizing signal washout stabilizer gain – 

Stabilizer limits 

 

L = 45 T = 15 P = 0 C =4 
 

REFERENCES 

1. P. Kundur, “Power System Stability and Control”, McGraw-Hill, 1993. 
2. IEEE Committee Report, "Dynamic Models for Steam and Hydro Turbines in 

Power System Studies”, IEEE Trans., Vol.PAS-92, pp 1904-1915, 
November/December, 1973. on Turbine-Governor Model. 

3. P.M Anderson and A.A Fouad, “Power System Control and Stability”, Iowa State 

University Press, Ames, Iowa, 1978. 

1494



M.Tech, (Power System- R2019) PART TIME 
 

Skill Development                                                       Employability                                                        Entrepreneurship 

 

 
 

 

 

ELECTIVES – V (semester-V) 
 

19272E52AP - POWER CONDITIONING 
3 1 0 4 

1. INTRODUCTION 9 

Introduction – Characterization of Electric Power Quality: Transients, short 

duration and long duration voltage variations, Voltage imbalance, waveform distortion, 

Voltage fluctuations, Power frequency variation, Power acceptability curves – power 

quality problems: poor load power factor, Non linear and unbalanced loads, DC offset in 

loads, Notching in load voltage, Disturbance in supply voltage – Power quality standards. 

2. NON-LINEAR LOADS 9 

Single phase static and rotating AC/DC converters, Three phase static AC/DC 

converters, Battery chargers, Arc furnaces, Fluorescent lighting, pulse modulated devices, 

Adjustable speed drives. 

3. MEASUREMENT AND ANALYSIS METHODS 9 

Voltage, Current, Power and Energy measurements, power factor measurements 
and definitions, event recorders, Measurement Error – Analysis: Analysis in the periodic 

steady state, Time domain methods, Frequency domain methods: Laplace’s, Fourier and 

Hartley transform – The Walsh Transform – Wavelet Transform. 

4. ANALYSIS AND CONVENTIONAL MITIGATION METHODS 9 

Analysis of power outages, Analysis of unbalance: Symmetrical components of 

phasor quantities, Instantaneous symmetrical components, Instantaneous real and reactive 

powers, Analysis of distortion: On–line extraction of fundamental sequence components 

from measured samples – Harmonic indices – Analysis of voltage sag: Detorit Edison sag 

score, Voltage sag energy, Voltage Sag Lost Energy Index (VSLEI)- Analysis of voltage 

flicker, Reduced duration and customer impact of outages, Classical load balancing 

problem: Open loop balancing, Closed loop balancing, current balancing, Harmonic 

reduction, Voltage sag reduction. 

5. POWER QUALITY IMPROVEMENT 9 

Utility-Customer interface –Harmonic filters: passive, Active and hybrid filters – 

Custom power devices: Network reconfiguring Devices, Load compensation using 

DSTATCOM, Voltage regulation using DSTATCOM, protecting sensitive loads using 

DVR, UPQC –control strategies: P- Q theory, Synchronous detection method – Custom 

power park –Status of application of custom power devices 

L = 45   T = 15 P = 0 C =4 

REFERENCES: 

1. Arindam Ghosh “Power Quality Enhancement Using Custom Power Devices”, 

Kluwer Academic Publishers, 2002. 

2. Heydt.G.T, “Electric Power Quality”, Stars in a Circle Publications, 1994(2nd edition) 

1495



M.Tech, (Power System- R2019) PART TIME 
 

Skill Development                                                       Employability                                                        Entrepreneurship 

 

3. Dugan.R.C, “ Electrical Power System Quality”,TMH,2008. 

4.Arrillga.A.J and Neville R.Watson, Power System Harmonics, John Wiley second 

Edition,2003. 

5. Derek A. Paice, “Power electronic converter harmonics”,John Wiley & sons, 1999. 
ELECTIVES – V (semester-V) 

 

19272E52BP – POWER SYSTEM RESTRUCTURING AND DEREGULATION 

3 1 0 4 

 

1. FUNDAMENTALS AND ARCHITECTURE OF POWERMARKETS 9 

 

Deregulation of Electric utilities: Introduction-Unbundling-Wheeling- Reform 

motivations- Fundamentals of Deregulated Markets – Types (Future, Day-ahead and 

Spot) – Participating in Markets (Consumer and Producer Perspective) – bilateral markets 

– pool markets. Independent System Operator (ISO)-components-types of ISO - role of 

ISO - Lessons and Operating Experiences of Deregulated Electricity Markets in various 

Countries (UK, Australia, Europe, US, Asia). 

 

2. TECHNICAL CHALLENGES 9 

 

Total Transfer Capability – Limitations - Margins – Available transfer capability 

(ATC) – Procedure - Methods to compute ATC – Static and Dynamic ATC – Effect of 

contingency analysis – Case Study. Concept of Congestion Management – Bid, Zonal 

and Node Congestion Principles – Inter and Intra zonal congestion – Generation 

Rescheduling - Transmission congestion contracts – Case Study. 

 

3. TRANSMISSION NETWORKS AND SYSTEM SECURITY SERVICES 9 

Transmission expansion in the New Environment – Introduction – Role of 

transmission planning – Physical Transmission Rights – Limitations – Flow gate - 

Financial Transmission Rights – Losses – Managing Transmission Risks – Hedging – 

Investment. Ancillary Services – Introduction – Describing Needs – Compulsory and 

Demand-side provision – Buying and Selling Ancillary Services – Standards. 

 

4. MARKET PRICING 9 

Transmission pricing in open access system – Introduction – Spot Pricing – Uniform 

Pricing – Zonal Pricing – Locational Marginal Pricing – Congestion Pricing – Ramping 

and Opportunity Costs. Embedded cost based transmission pricing methods (Postage 

stamp, Contract path and MW-mile) – Incremental cost based transmission pricing 

methods ( Short run marginal cost, Long run marginal cost) - Pricing of Losses on Lines 

and Nodes. 

 

5. INDIAN POWER MARKET 9 

Current Scenario – Regions – Restructuring Choices – Statewise Operating Strategies 

– Salient features of Indian Electricity Act 2003 – Transmission System Operator – 

Regulatory and Policy development in Indian power Sector – Opportunities for IPP and 

Capacity Power Producer. Availability based tariff – Necessity – Working Mechanism – 

Beneficiaries – Day Scheduling Process – Deviation from Schedule – Unscheduled 
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Interchange Rate – System Marginal Rate – Trading Surplus Generation – Applications. 

 

L = 45   T = 15 P = 0 C =4 

 

REFERENCES 

 

1. Kankar Bhattacharya, Math H.J. Bollen and Jaap E. Daalder, “Operation of 

Restructured Power Systems”, Kluwer Academic Publishers, 2001 

2. Loi Lei Lai, “Power system Restructuring and Regulation”, John Wiley sons, 2001. 

3. Shahidehpour.M and Alomoush.M, “Restructuring Electrical Power Systems”, Marcel 

Decker Inc., 2001. 

4. Steven Stoft, “ Power System Economics”, Wiley – IEEE Press, 2002 
5. Daniel S. Kirschen and Goran Strbac, “ Fundamentals of Power System Economics”, 
John Wiley  & Sons Ltd., 2004. 

6. Scholarly Transaction Papers and Utility web sites 

1497



M.Tech, (Power System- R2019) PART TIME 
 

Skill Development                                                       Employability                                                        Entrepreneurship 

 

 
 

 

 

 

ELECTIVES – VI (semester-V) 

 

19272E53AP - SOFTWARE FOR CONTROL SYSTEM DESIGN 

3 1 0 4 

 

1. INTRODUCTION TO DESIGN AND CLASSICAL PID CONTROL 

Systems performance and specifications –Proportional, Integral and Derivative 

Controllers – Structure – Empirical tuning- Zeigler Nichols-Cohen Coon – Root Locus 

method – Open loop inversion-– Tuning using ISE, IAE and other performance indices. 

 
2. COMPENSATOR DESIGN 

Design of lag, lead, lead-lag compensators – Design using bode plots – Polar plots – 

Nichols charts – root locus and Routh Hurwitz criterion. 

 

3. MATLAB 

Introduction – function description – Data types – Tool boxes – Graphical 

Displays – Programs for solution of state equations – Controller design – Limitations.- 

simulink-Introduction – Graphical user interface – Starting – Selection of objects – 

Blocks – Lines - simulation – Application programs – Limitations. 

 

4. MAPLE 

Introduction – symbolic programming – Programming constructs – Data structure 

computation with formulae – Procedures – Numerical Programming. 

5. MATLAB 

Programs using MATLAB software 
 

L = 45 T = 15 P = 0 C =4 

 

REFERENCES 

 
1. MAPLE V Programming guide. 

2. MATLAB user manual. 

3. SIMULINK user manual. 

4. K.Ogatta ,”Modern Control Engineering”,PHI,1997. 

5. Dorf and Bishop,”Modern control Engineering’, Addison Wesley, 1998. 
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ELECTIVES – VI (semester-V) 

 
19272E53BP - INDUSTRIAL POWER SYSTEM ANALYSIS AND DESIGN 

 
 

3 1 0 4 

1. MOTOR STARTING STUDIES 9 

Introduction-Evaluation Criteria-Starting Methods-System Data-Voltage Drop Calculations- 

Calculation of Acceleration time-Motor Starting with Limited-Capacity Generators-Computer- 

Aided Analysis-Conclusions. 

2. POWER FACTOR CORRECTION STUDIES 9 

Introduction-System Description and Modeling-Acceptance Criteria-Frequency Scan 

Analysis-Voltage Magnification Analysis-Sustained Overvoltages-Switching Surge Analysis- 
Back-to-Back Switching-Summary and Conclusions. 

3. HARMONIC ANALYSIS 9 

Harmonic Sources-System Response to Harmonics-System Model for Computer-Aided 

Analysis-Acceptance Criteria-Harmonic Filters-Harmonic Evaluation-Case Study-Summary 

and Conclusions. 

4. FLICKER ANALYSIS 9 

Sources of Flicker-Flicker Analysis-Flicker Criteria-Data for Flicker analysis- Case Study-Arc 

Furnace Load-Minimizing the Flicker Effects-Summary. 

5. GROUND GRID ANALYSIS 9 

 

Introduction-Acceptance Criteria-Ground Grid Calculations-Computer-Aided Analysis - 
Improving the Performance of the Grounding Grids-Conclusions. 

 

L = 45   T = 15   P = 0 C =4 

 

 
REFERENCES 

 
1. Ramasamy Natarajan, ”Computer-Aided Power System Analysis”, Marcel Dekker Inc., 

2002. 
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Research Integrated Curriculum 

The relationship between teacher and learner is completely different in higher 

education from what it is in school. At the higher level, the teacher is not there for the 

sake of the student, both have their justification in the service of scholarship. For the 

students who are the professionals of the future, developing the ability to investigate 

problems, make judgments on the basis of sound evidences, take decisions on a rational 

basis and understand what they are doing and why is vital. Research and inquiry is not 

just for those who choose to pursue an academic career. It is central to professional life in 

the twenty-first century. 

It is observed that the modern world is characterized by heightened levels of 

complexity and uncertainty. Fluidity, fuzziness, instability, fragility, unpredictability, 

indeterminacy, turbulence, changeability, contestability: these are some of the terms that 

mark out the world of the twenty-first century. Teaching and research is correlated when 

they are co-related. Growing out of the research on teaching- research relations, the 

following framework has been developed and widely adopted to help individual staff, 

course teams and whole institutions analyse their curricula and consider ways of 

strengthening students understanding of and through research. Curricula can be: 

Research – Led: Learning about current research in the discipline 

Here the curriculum focus is to ensure that what students learn clearly reflects 

current and ongoing research in their discipline. This may include research done by staff 

teaching them. 

Research – Oriented: Developing research skills and techniques 

Here the focus is on developing student’s knowledge of and ability to carry out 

the research methodologies and methods appropriate to their discipline(s) 

Research – Based: Undertaking research and inquiry 

Here the curriculum focus is on ensuring that as much as possible the student 

learns in research and or inquiry mode (i.e. the students become producers of knowledge 

not just consumers). The strongest curricula form of this is in those special undergraduate 

programmes for selected students, but such research and inquiry may also be 

mainstreamed for all or many students. 
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Research- Tutored: engaging in research discussions 

Here the focus is on students and staff critically discussing ongoing research in 

the discipline. 

All four ways of engaging students with research and inquiry are valid and 

valuable and curricula can and should contain elements of them. 

Moreover, the student participation in research may be classified as, 

Level 1: Prescribed Research 

Level 2: Bounded Research 

Level 3: Scaffolded Research 

Level 4: Self actuated Research 

Level 5: Open Research 

Taking into consideration the above mentioned facts in respect of integrating 

research into the M.Tech Power system curriculum, the following Research Skill Based 

Courses are introduced in the curriculum. 

Semester RSB Courses Credits 

I Research Led Seminar 1 

II Research Methodology 3 

II Participation in Bounded Research 2 

III Design Project/ Socio Technical Project 

( Scaffolded Research) 

4 

IV Project Work 12 

 

 

Blueprint for assessment of student’s performance in Research Led Seminar Course 

⚫ Internal Assessment: 40 Marks 

⚫ Seminar Report (UG)/Concept Note(PG) : 5 X 4= 20 Marks 

⚫ Seminar Review Presentation : 10 Marks 
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⚫ Literature Survey : 10 Marks 

 
 

⚫ Semester Examination : 60 Marks 

(Essay type Questions set by the concerned resource persons) 

 
 

Blueprint for assessment of student’s performance in Design/Socio Technical 

Project 

⚫ Continuous Internal Assessment through Reviews: 40 Marks 

⚫ Review I : 10 Marks 

⚫ Review II : 10 Marks 

⚫ Review III : 20 Marks 

⚫ Evaluation of Socio Technical Practicum Final Report: 40 Marks 

⚫ Viva- Voce Examination: 20 Marks 

⚫ Total: 100 Marks 

Blueprint for assessment of student’s performance in Research Methodology 

Courses 
Continuous Internal Assessment: 20 Marks 

⚫ Research Tools( Lab) : 10 Marks 

⚫ Tutorial: 10 Marks 

Model Paper Writing: 40 Marks 

 Abstract: 5 Marks 

 Introduction: 10 Marks 

 Discussion: 10 Marks 

 Review of Literature: 5 Marks 

 Presentation: 10 Marks 

Semester Examination: 40 Marks 

Total: 100 Marks 

*********** 
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I-VIIISEMESTERSCURRICULUMANDSYLLABI 

 

B.TECH(FT)CSE [REGULATION2019] 

SEMESTERI 
 

SI. 
No 

COURSE 
CODE 

COURSETITLE L T P C 

THEORY 

1. 20147S11 
CommunicativeEnglis
h 

4 0 0 4 

2. 20148S12 
EngineeringMathemati
csI 

4 0 0 4 

3. 20149S13 EngineeringPhysics 3 0 0 3 

4. 20149S14 EngineeringChemistry 3 0 0 3 

5. 20154S15 EngineeringGraphics 2 0 4 4 

6. 20150S16 
 ProblemSolvingand 

PythonProgramming 
 3 0 0 3 

PRACTICAL 

7. 20150L17 
 ProblemSolvingand 

PythonProgramming 
 

0 0 4 2 

Lab 

8. 20149L18 
PhysicsandChemistry 
Laboratory 

0 0 4 2 

9. 201VEA19 ValueEducation - 

TOTAL 19 0 12 25 

SEMESTERII 
 

SI. 
No 

COURSE 
CODE 

COURSETITLE L T P C 

THEORY 

1 20147S21 TechnicalEnglish 
4 0 0 4 

2 20148S22 EngineeringMathematics–II 
4 0 0 4 

3 20149S23A PhysicsforInformationScience 
3 0 0 3 

4 20149S24A 
EnvironmentalScienceAndEngineeri
ng 

3 0 0 3 

5 20153S25A 
BasicElectrical,ElectronicsAndmeas

urement Engineering 
3 0 0 3 

6 20150S26A ProgramminginC 3 2 0 4 

PRACTICAL 

7 20154L27 EngineeringPracticesLab 0 0 4 2 

8 20150L28A CProgrammingLab 0 0 4 2 

9 201ICA29 FundamentalsofIndianconstitutionandEconomy - 

TOTAL 20 2 8 25 
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SEMESTERIII 
 

SI. 
No 

COURSE 

CODE 
COURSETITLE L T P C 

THEORY 

1. 20148S31A DiscreteMathematics 4 0 0 4 

2. 20150S32 DigitalPrinciplesandSystemDesign 4 0 0 4 

3. 20150C33 DataStructures 3 0 0 3 

4. 20150C34 ObjectOrientedProgramming 3 0 0 3 

5. 20150S35 CommunicationEngineering 3 0 0 3 

PRACTICAL 

6. 20150L36 DataStructuresLaboratory 0 0 4 2 

7. 20150L37 
ObjectOrientedProgrammingLaboratory 

0 0 4 2 

8. 20150L38 DigitalSystemsLaboratory 0 0 4 2 

9. 20150L39 
InterpersonalSkills/Listening&Speaking 

0 0 2 1 

TOTAL 17 0 14 24 

 

 

SEMESTERIV 
 

SI. 
No 

COURSE 
CODE 

COURSETITLE L T P C 

THEORY 

1 20148S41A ProbabilityandQueuingTheory 4 0 0 4 

2 20150C42 ComputerArchitecture 3 0 0 3 

3 20150C43 DatabaseManagementSystems 3 0 0 3 

4 20150C44 DesignandAnalysisofAlgorithms 3 0 0 3 

5 20150C45 Operating Systems 3 0 0 3 

6 20150C46 SoftwareEngineering 3 0 0 3 

PRACTICAL 

7 20150L47 
DatabaseManagementSystemsLaborator
y 

0 0 4 2 

8 20150L48 OperatingSystemsLaboratory 0 0 4 2 

9 20150L49 AdvancedReadingandWriting 0 0 2 1 

ResearchSkillBased(RSB)Course 

10 19150CRS ResearchLedSeminar 1 

TOTAL 19 0 10 25 
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SEMESTERV 
 

SI. 
No 

COURSE 

CODE 
COURSETITLE L T P C 

THEORY 

1 20148S51A AlgebraandNumberTheory 4 0 0 4 

2 20150C52 ComputerNetworks 3 0 0 3 

3 20150C53 
MicroprocessorsandMicrocontrollers 

3 0 0 3 

4 201__OE54  OpenElective–I 3 0 0 3 

5 20150C55 Theoryof Computation 3 0 0 3 

6 20150C56 ObjectOrientedAnalysisandDesign 3 0 0 3 

PRACTICAL 

7 20150L57 
Microprocessors 
andMicrocontrollersLaboratory 

0 0 4 2 

8 20150L58 
ObjectOrientedAnalysisandDesignL
aboratory 

0 0 4 2 

9 20150L59 NetworksLaboratory 0 0 4 2 

ResearchSkillBased(RSB)Course 

10 20150CRM ResearchMethodology 3 0 0 3 

TOTAL 22 0 12 28 

 

SEMESTERVI 
 

SI. 
No 

COURSE 
CODE 

COURSETITLE L T P C 

THEORY 

1 20150C61 InternetProgramming 3 0 0 3 

2 20150C62 ArtificialIntelligence 3 0 0 3 

3 20150C63 Mobile Computing 3 0 0 3 

4 20150C64 CompilerDesign 3 2 0 4 

5 20150C65 Distributed Systems 3 0 0 3 

6 20150E66  Elective-I 3 0 0 3 

PRACTICAL 

7 20150L61 InternetProgrammingLaboratory 0 0 4 2 

8 20150L62 
MobileApplicationDevelopmentLaborat
ory 

0 0 4 2 

9 20150L63 MiniProject 0 0 4 2 

10 20150L64 ProfessionalCommunication 0 0 2 1 

ResearchSkillBased(RSB)Course 

11 20150CBR ParticipationinBoundedResearch 1 

TOTAL 18 2 14 27 
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SEMESTERVII 
 

SI. 
No 

COURSE 

CODE 
COURSETITLE L T P C 

THEORY 

1 20150S71 PrinciplesofManagement 3 0 0 3 

2 20150C72 CryptographyandNetworkSecurity 3 0 0 3 

3 20150C73 CloudComputing 3 0 0 3 

4 201__OE74  OpenElective-II 3 0 0 3 

5 20150E75  Elective–II 3 0 0 3 

6 20150E76  Elective–III 3 0 0 3 

PRACTICAL 

7 20150L77 CloudComputingLaboratory 0 0 4 2 

8 20150L78 SecurityLaboratory 0 0 4 2 

ResearchSkillBased(RSB)Course 

9 20150CSR Design/Socio-TechnicalProject 3 

TOTAL 18 0 8 25 

 

SEMESTERVIII 
 

SI. 

No 
COURSE 

CODE 
COURSETITLE L T P C 

THEORY 

1 20150E81  Elective– IV 3 0 0 3 

2 
20150E82  

Elective–V 3 0 0 3 

PRACTICAL 

3 20150P83 ProjectWork 0 0 20 10 

4 20150PEE ProgramExitExamination 2 

TOTAL 6 0 20 18 

 

ELECTIVEI(SEMESTERVI) 
 

SI. 
No 

COURSE 

CODE 
COURSETITLE L T P C 

THEORY 

1 20150E66A DataWarehousingandDataMining 3 0 0 3 

2 20150E66B SoftwareTesting 3 0 0 3 

3 20150E66C EmbeddedSystems 3 0 0 3 

4 20150E66D GraphTheoryandApplications 3 0 0 3 

5 20150E66E DigitalSignalProcessing 3 0 0 3 
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ELECTIVEII(SEMESTERVII) 

SI. 
No 

COURSE 
CODE 

COURSETITLE L T P C 

THEORY 

1 20150E75A BigData Analytics 3 0 0 3 

2 20150E75B MachineLearningTechniques 3 0 0 3 

3 20150E75C SoftwareProjectManagement 3 0 2 3 

4 20150E75D InternetofThings 3 0 0 3 

5 20150E75E ServiceOrientedArchitecture 3 0 0 3 

 

ELECTIVEIII(SEMESTERVII) 

SI. 

No 
COURSE 

CODE 
COURSETITLE L T P C 

THEORY 

1 20150E76A 
Multi-
coreArchitecturesandProgramming 

3 0 0 3 

2 20150E76B HumanComputerInteraction 3 0 0 3 

3 20150E76C C#and.NetProgramming 3 0 0 3 

4 20150E76D WirelessAdhocandSensorNetworks 3 0 2 3 

5 20150E76E AdvancedTopicsonDatabases 3 0 0 3 

 

ELECTIVEIV(SEMESTERVIII) 

SI. 
No 

COURSE 

CODE 
COURSETITLE L T P C 

THEORY 

1 20150E81A DigitalImageProcessing 3 0 0 3 

2 20150E81B SocialNetworkAnalysis 3 0 0 3 

3 20150E81C InformationSecurity 3 0 0 3 

4 20150E81D CyberForensics 3 0 0 3 

5 20150E81E SoftComputing 3 0 0 3 

 

ELECTIVEV(SEMESTERVIII) 
 

SI. 
No 

COURSE 

CODE 
COURSETITLE L T P C 

THEORY 

1 20150E82A InformationRetrievalTechniques 3 0 0 3 

2 20150E82B NaturalLanguageProcessing 3 0 2 3 

3 20150E82C ParallelAlgorithms 3 0 0 3 

4 20150E82D SpeechProcessing 3 0 0 3 

5 20150E82E FundamentalsofNanoScience 3 0 0 3 
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3. 

20154OE74B 

 

EEE 

20153OE74A BasicCircuitTheory 3 0 0 

IndustrialSafety 3 0 0 3 

6. 

Sl.

No 

0 ElectronicDevices 20152OE74B 2. 

0 Robotics 20152OE74A 
ECE 

1. 

C P T L COURSETITLE 
COURSE

CODE 
DEPT 

IntroductionToRenewableEnergy 

Systems 

3 

3 

3 

3 

0 

0 

20154OE74A 

0 3 

4. 20153OE74B 

3 

3 0 0 3 

5. 
MECH 

3 TestingOfMaterials 

 

CIVIL 

0 3 0 WasteWaterTreatment 20155OE74B 

3 0 0 3 GreenBuildingDesign 20155OE74A 

3 

7. 

0 

OPENELECTIVE I(SEMESTERV) 
 

 

Sl. 
No 

DEPT 
COURSE 

CODE 
COURSETITLE L T P C 

1.  
ECE 

20152OE54A 
BasicsOfBioMedicalInstrumentat
ion 

3 0 0 3 

2. 20152OE54B SensorsAndTransducers 3 0 0 3 

3.  

EEE 

20153OE54A IndustrialNanoTechnology 3 0 0 3 

4. 20153OE54B 
EnergyConservationandManage
ment 

3 0 0 3 

5. 
MECH 

20154OE54A Renewableenergysources 3 0 0 3 

6. 20154OE54B AutomotiveSystems 3 0 0 3 

7.  

CIVIL 
20155OE54A 

AirPollutionAndControlEngineer
ing 

3 0 0 3 

8. 
20155OE54B 

GeographicInformationSystems 
3 0 0 3 

 

 

OPENELECTIVEII(SEMESTERVII) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TOTALCREDITS-197 

8. 
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20147S11 COMMUNICATIVEENGLISH L T P C 

 

5 1 0 4 

OBJECTIES: 

 Todevelopthebasicreadingandwritingskillsoffirstyearengineeringandtechnologystudents. 

 Tohelplearnersdeveloptheirlisteningskills,whichwill, enablethemlistentolecturesandcomprehendthembyasking 
questions; seeking clarifications. 

 Tohelplearnersdeveloptheirspeakingskillsandspeakfluentlyinrealcontexts. 

 Tohelplearnersdevelopvocabularyofageneralkindbydevelopingtheirreadingskills 

 

UNITISHARINGINFORMATIONRELATEDTOONESELF/FAMILY&FRIENDS 12 

Reading-shortcomprehensionpassages,practiceinskimming-scanningandpredicting-Writing-completing 

 

sentences-- developinghints. Listening-shorttexts-short formal and informal conversations.Speaking- 

introducingoneself-exchangingpersonalinformation-Languagedevelopment-Wh-Questions-askingandanswering- 

yesornoquestions-partsofspeech. Vocabularydevelopment--prefixes-suffixes-articles.-count/uncountnouns.  

UNITIIGENERALREADINGANDFREEWRITING 12 

Reading - comprehension-pre-reading-post reading- comprehension questions (multiple choice questions and /or 

shortquestions/ open-ended questions)-inductive reading- short narratives and descriptions from newspapers 

includingdialoguesandconversations(alsousedasshortListeningtexts)-register-Writing–paragraphwriting-topicsentence- 

main ideas- free writing, short narrative descriptions using some suggested vocabulary and structures –Listening-

telephonicconversations.Speaking–sharinginformationofapersonalkind—greeting–takingleave-Languagedevelopment–

prepositions,conjunctionsVocabularydevelopment-guessingmeaningsofwords in context. 

UNITIIIGRAMMARANDLANGUAGEDEVELOPMENT 12  

Reading- short texts and longer passages (close reading) Writing- understanding textstructure- use ofreference 

wordsanddiscourse markers-coherence-jumbled sentences Listening – listening to longertextsand filling up the table-

productdescription-narrativesfromdifferentsources.Speaking-askingaboutroutineactionsandexpressingopinions. Language 

development- degrees of comparison- pronouns- direct vs indirect questions-Vocabularydevelopment – single word 

substitutes- adverbs. 

UNITIVREADINGANDLANGUAGEDEVELOPMENT 12  

Reading-comprehension-readinglongertexts-readingdifferenttypesoftexts-magazinesWriting-letterwriting, informal or 

personal letters-e-mails-conventions of personal email- Listening- listeningtodialogues or 

conversationsandcompletingexercisesbasedonthem.Speaking-speakingaboutoneself-speakingaboutone‘sfriend-

Languagedevelopment- Tenses-simplepresent-simplepast- present continuous and past continuous-

Vocabulary development- synonyms-antonyms- phrasal verbs 

UNITVEXTENDEDWRITING 12  

Reading-longertexts-closereading–Writing-brainstorming-writingshortessays–developinganoutline-identifying main and 

subordinate ideas- dialogue writing-Listening – listening to talks- conversations- Speaking –participating in conversations-

shortgroupconversations-Language development-modal verbs-present/pastperfecttense - Vocabulary development-

collocations- fixed and semi-fixed expressions. 

TOTAL:60PERIODS 
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OUTCOMES: 

ATTHEENDOFTHECOURSE,LEARNERSWILLBEABLETO: 

 Readarticlesofageneralkindinmagazinesandnewspapers. 

 Participateeffectivelyininformalconversations;introducethemselvesadtheirfriendsandexpres

s opinions in English. 

 ComprehendconversationsandshorttalksdeliveredinEnglish 

 WriteshortessaysofageneralkindandpersonallettersandemailsinEnglish 

TEXTBOOKS: 

1. BoardofEditors.UsingEnglishACoursebookforUndergarduateEngineersandTechnologists.Orient 

BlackSwan Limited, Hyd rabad: 2015 

2. Richards,C.Jack.InterchangeStudents’Book-2NwDlhi:CUP,2015. 

 

REFERENCES: 

1. Bailey,Stephen.AcademicWriting:Apracticalguideforstudents.NewYork:Rutledge,2011. 

2. Means,L.ThomasandElaineLanglois.English&CommunicationForColleges.CengageLearning,USA:2007 

3. Redston,Chris&GilliesCunninghamFace2Face(Pre-
intermediateStudent‘sBook&Workbook)CambridgeUniversity Press, New Delhi: 2005 

4. Comfort,Jeremy, etal.SpekingEffectively:DevelopingSpeakingSkillsforBusinessEnglish. 

Cambridge University Press, C mbridge: Reprint 2011 

5. DuttP.KiranmaiandRajeevnGeeta.BsicCommunicationSkills,FoundationBooks:2013. 
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20148S12 ENGINEERINGMATHEMATICS –I L T P C 

   5 1 0 4 

 

OBJECTIVES: 

The goal of this course is to achieve conceptual understanding and to retain the best traditions 

oftraditional calculus. The syllabus is designed to provide the basic tools of calculus mainly for 

thepurpose of modelling the engineering problems mathematically and obtaining solutions. This is 

afoundation course which mainly deals with topics such as single variable and multivariable 

calculusand plays an important role in the understanding of science, engineering, economics and 

computerscience, among other disciplines. 
 

Representationoffunctions-Limitofafunction-Continuity-Derivatives-Differentiationrules-Maxima and 

Minima of functions of one variable. 
 

Partial differentiation – Homogeneous functions and Euler‘s theorem – Total derivative – Change 

ofvariables – Jacobians – Partial differentiation of implicit functions – Taylor‘s series for functions of 

twovariables – Maxima and minima of functions of two variables – Lagrange‘s method of 

undeterminedmultipliers. 
 

Definite and Indefinite integrals - Substitution rule - Techniques of Integration - Integration by 

parts,Trigonometricintegrals,Trigonometricsubstitutions,Integrationofrationalfunctionsbypartialfraction, 

Integration of irrational functions - Improper integrals. 
 

Double integrals – Change of order of integration – Double integrals in polar coordinates – Area 

enclosedby plane curves – Triple integrals – Volume of solids – Change of variables in double and triple 

integrals. 
 

Higherorderlineardifferentialequationswithconstantcoefficients-Methodofvariationofparameters – 

Homogenous equation of Euler‘s and Legendre‘s type – System of simultaneous lineardifferential 

equations with constant coefficients - Method of undetermined coefficients. 

TOTAL:60PERIODS 

OUTCOMES: 

Aftercompletingthiscourse,studentsshoulddemonstratecompetencyinthefollowingskills: 

 Useboththelimitdefinitionandrulesofdifferentiationtodifferentiationfunctions. 

 Applydifferentiationtosolvemaximaandminimaproblems. 

 EvaluateintegralsbothbyusingRiemannsumsandbyusingtheFundamentalTheoremof Calculus. 

 Applyintegrationtocomputemultipleintegrals, area,volume, integralsinpolar coordinates, in 
addition to change of order and change of variables. 

 Evaluateintegralsusingtechniquesofintegration, suchassubstitution, 

partialfractionsandintegration by parts. 

UNITIDIFFERENTIALCALCULUS 12 

UNITIIFUNCTIONSOFSEVERALVARIABLES 12 

UNITIIIINTEGRALCALCULUS 12 

UNITIVMULTIPLEINTEGRALS 12 

UNITVDIFFERENTIALEQUATION 12 
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 Determine convergence/divergence of improper integrals and evaluate 

convergentimproper integrals. Apply various techniques in solving differential 

equations. 
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TEXTBOOKS: 

1. GrewalB.S.,―HigherEngineeringMathematics‖,KhannaPublishers,NewDelhi,43rdEdition,2014. 

2. James Stewart, "Calculus: Early Transcendentals", CengageLearning, 7th Edition, NewDelhi, 

2015.[ForUnitsI&III-Sections1.1,2.2,2.3,2.5,2.7(Tangentsproblemsonly),2.8,3.1to3.6, 

3.11,4.1,4.3,5.1(Areaproblemsonly),5.2,5.3,5.4(excludingnetchangetheorem),5.5,7.1-7.4and7.8]. 

REFERENCES: 

1. Anton,H,Bivens,IandDavis,S,"Calculus",Wiley,10thEdition,2016. 

2. JainR.K.andIyengarS.R.K.,―AdvancedEngineeringMathematics‖,NarosaPublications,NewDelhi
, 3rd Edition, 2007. 

3.  Narayanan,S.andManicavachagomPillai,T.K.,―Calculus"VolumeIandII, 
S.ViswanathanPublishers Pvt. Ltd., Chennai, 2007. 

4. SrimanthaPalandBhunia,S.C,"EngineeringMathematics"OxfordUniversityPress,2015. 

5. Weir,M.DandJoelHass,"ThomasCalculus",12thEdition,PearsonIndia,2016. 
 

 

20149S13 ENGINEERINGPHYSICS L T P C 

  
5 1 0 4 

OBJECTIVES: 
     

 

 ToenhancethefundamentalknowledgeinPhysics anditsapplications relevant tovariousstreamsof 
Engineering and Technology. 

 

Elasticity – Stress-strain diagram and its uses - factors affecting elastic modulus and tensile strength –

torsionalstress and deformations– twisting couple - torsion pendulum: theory and experiment- bendingof 

beams - bending moment – cantilever: theory and experiment – uniform and non-uniform bending:theory 

and experiment - I-shaped girders - stress due to bending in beams. 
 

Oscillatory motion – forced and damped oscillations: differential equation and its solution – 

planeprogressive waves – wave equation. Lasers : population of energy levels, Einstein‘s A and B 

coefficientsderivation – resonant cavity, optical amplification (qualitative) – Semiconductor lasers: 

homojunction andheterojunction – Fiber optics: principle, numerical aperture and acceptance angle - types 

of optical fibres(material, refractive index, mode) – losses associated with optical fibers - fibre optic 

sensors: pressure anddisplacement. 
 

Transfer of heat energy – thermal expansion of solids and liquids – expansion joints - bimetallic strips -

thermal conduction,convection and radiation– heatconductions in solids–thermalconductivity-Forbe‘s and 

Lee‘s disc method: theory and experiment - conduction through compound media (series andparallel) – 

thermal insulation – applications: heat exchangers, refrigerators, ovens and solar water heaters. 
 

Black body radiation – Planck‘s theory (derivation) – Compton effect: theoryandexperimentalverification – 

wave particle duality – electron diffraction – concept of wave function and its physicalsignificance– 

Schrödinger‘s wave equation – time independent and time dependent equations – particle ina one-

dimensional rigid box – tunnelling (qualitative) - scanning tunnelling microscope. 

UNITIPROPERTIESOFMATTER 12 

UNITIIWAVESANDFIBEROPTICS 12 

UNITIIITHERMALPHYSICS 12 

UNITIVQUANTUMPHYSICS 12 
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Single crystalline, polycrystalline and amorphous materials – single crystals: unit cell, crystal 

systems,Bravais lattices, directions and planes in a crystal, Miller indices – inter-planar distances - 

coordinationnumber and packing factor for SC, BCC, FCC, HCP and diamond structures - crystal 

imperfections: pointdefects, line defects –Burger vectors, stacking faults – role of imperfections in plastic 

deformation -growth of single crystals: solution and melt growth techniques. 

TOTAL:60PERIODS 

 

 

 

OUTCOMES: 

Uponcompletionofthiscourse, 

 Thestudentswillgainknowledgeonthebasicsofpropertiesofmatteranditsapplications, 

 Thestudentswillacquireknowledgeontheconceptsofwavesandopticaldevicesandtheirapplicationsin fibre optics, 

 Thestudentswillhaveadequateknowledgeontheconceptsofthermalproperties of 
materialsandtheirapplications in expansion joints and heat exchangers, 

 Thestudents willget knowledgeonadvancedphysics concepts ofquantumtheoryandits 
applications in tunneling microscopes, and 

 Thestudentswillunderstandthebasicsofcrystals,theirstructuresanddifferentcrystalgrowthtechniques. 

TEXTBOOKS: 

1. Bhattacharya,D.K. &Poonam,T. ―EngineeringPhysics‖.OxfordUniversityPress,2015. 

2. Gaur,R.K.&Gupta,S.L.―EngineeringPhysics‖.DhanpatRaiPublishers,2012. 

3. Pandey,B.K.&Chaturvedi,S.―EngineeringPhysics‖.CengageLearningIndia,2012. 

 

REFERENCES: 

1. Halliday,D.,Resnick,R.&Walker,J.―PrinciplesofPhysics‖.Wiley,2015. 
2. Serway,R.A.&Jewett,J.W.―PhysicsforScientistsandEngineers‖.CengageLearning,2010. 

3. Tipler,P.A.&Mosca,G.―PhysicsforScientistsandEngineerswithModernPhysics‘.W.H.

Freeman, 2007. 

UNITVCRYSTALPHYSICS 12 
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20149S14 ENGINEERINGCHEMISTRY L T P C 

  
5 1 0 4 

OBJECTIVES: 
     

 

 Tomakethestudentsconversant 

withboilerfeedwaterrequirements,relatedproblemsandwatertreatment techniques. 

 Todevelopanunderstandingofthebasicconceptsofphaseruleanditsapplicationstosingleandtwo 

component systems and appreciate the purpose and significance of alloys. 

 Preparation,propertiesandapplicationsofengineeringmaterials. 

 Typesoffuels,calorificvaluecalculations,manufactureofsolid,liquidandgaseousfuels. 

 Principlesandgenerationofenergyinbatteries,nuclearreactors,solarcells,windmillsandfuelcells. 

 

Hardness of water – types – expression of hardness – units – estimation of hardness of water by EDTA –

numerical problems – boiler troubles (scale and sludge) – treatment of boiler feed water – Internaltreatment 

(phosphate, colloi al, so ium aluminate and calgon conditioning) external treatment – Ionexchange process, 

zeolite process – desalination of brackish water - Reverse Osmosis. 
 

Adsorption: Types of adsor tion – dsorption of gases on solids – adsorption of solute from solutions –

adsorption isotherms – Freundlich‘s adsorption isotherm –Langmuir‘s adsorption isotherm – contacttheory 

– kinetics of surface reactions, unimolecular reactions, Langmuir - applications of adsorptiononollution 

abatement. Catalysis: Catalyst– types of catalysis – criteria – autocatalysis–catalyticpoisoning and catalytic 

promoters - acid base catalysis – applications (catalytic convertor) – enzymecatalysis– Michaelis – Menten 

equation. 
 

Alloys: Introduction- Definition- properties of alloys- significance of alloying, functions and effect 

ofalloying elements- Nichrome and stainless steel (18/8) – heat treatment of steel. Phase rule: 

Introduction,definition of terms with examples, one component system -water system - reduced phase rule - 

thermalanalysis and cooling curves - two component systems - lead-silver system - Pattinson process. 
 

Fuels: Introduction - classification of fuels - coal - analysis of coal (proximate and ultimate) -carbonization 

- manufacture of metallurgical coke (Otto Hoffmann method) - petroleum - manufacture ofsynthetic petrol 

(Bergius process) - knocking - octane number - diesel oil - cetane number - natural gas -compressed natural 

gas (CNG) - liquefied petroleum gases (LPG) - power alcohol and biodiesel.Combustion of fuels: 

Introduction - calorific value - higher and lower calorific values- theoreticalcalculation of calorific value - 

ignition temperature - spontaneous ignition temperature - explosive range -flue gas analysis (ORSAT 

Method). 
 

Nuclear fission - controlled nuclear fission - nuclear fusion - differences between nuclear fission andfusion 

- nuclear chain reactions - nuclear energy - light water nuclear power plant - breeder reactor - solarenergy 

conversion -solarcells-windenergy.Batteries,fuel cellsandsupercapacitors:Typesofbatteries– primary battery 

(dry cell) secondary battery (lead acid battery, lithium-ion-battery) fuel cells –H2-O2fuel cell. 

TOTAL:45PERIODS 

UNITIWATERANDITSTREATMENT 9 

UNITIISURFACECHEMISTRYANDCATALYSIS 9 

UNITIIIALLOYSANDPHASERULE 9 

UNITIVFUELSANDCOMBUSTION 9 

UNITVENERGYSOURCESANDSTORAGEDEVICES 9 
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OUTCOMES: 

 Theknowledgegainedonengineeringmaterials,fuels,energysourcesandwater treatmenttechniques will 

facilitate better understanding of engineering processes and applications for further learning.

TEXTBOOKS: 

1. S.S.DaraandS.S.Umare,―ATextbookofEngineeringChemistry‖,S.Chand&CompanyLTD,New 
Delhi, 2015 

2.  P.C.JainandMonikaJain,―EngineeringChemistry‖DhanpatRaiPublishingCompany(P)LTD,New 

Delhi, 2015 

3. S.Vairam,P.KalyaniandSubaRamesh,―EngineeringChemistry‖,WileyIndiaPVT,LTD,NewDelhi, 

2013. 

REFERENCES: 
 

2. PrasantaRath,―EngineeringChemistry‖,Cengage LearningIndiaPVT,LTD,Delhi,2015. 

3. ShikhaAgarwal,―EngineeringChemistry-

FundamentalsandApplications‖,CambridgeUniversityPress, Delhi, 2015. 

 

20150S16 PROBLEMSOLVINGANDPYTHONPROGRAMMING L T P C 

  
5 1 0 4 

OBJECTIVES: 
     

 

 Toknowthebasicsofalgorithmicproblemsolving 

 ToreadandwritesimplePythonprograms. 

 TodevelopPythonprogramswithconditionalsandloops. 

 TodefinePythonfunctionsandcallthem. 

 TousePythondatastructures–-lists,tuples,dictionaries. 

 Todoinput/outputwithfilesinPython. 
 

Algorithms, building blocks of algorithms (statements, state, control flow, functions), notation 

(pseudocode, flow chart, programming language), algorithmic problem solving, simple strategies for 

developingalgorithms (iteration, recursion). Illustrative problems: find minimum in a list, insert a card in a 

list ofsorted cards, guess an integer number in a range, Towers of Hanoi. 
 

Python interpreter and interactive mode; values and types: int, float, boolean, string, and list; 

variables,expressions, statements, tuple assignment, precedence of operators, comments; modules and 

functions,function definition and use, flow of execution, parameters and arguments; Illustrative programs: 

exchangethe values of two variables, circulate the values of n variables, distance between two points. 
 

Conditionals: Boolean values and operators, conditional (if), alternative (if-else), chained conditional (if-

elif-else); Iteration: state, while, for, break, continue, pass; Fruitful functions: return values, 

parameters,local and global scope, function composition, recursion; Strings: string slices, 

immutability,stringfunctions and methods, string module; Lists as arrays. Illustrative programs: square root, 

gcd,exponentiation, sum an array of numbers, linear search, binary search. 

1.FriedrichEmich,―EngineeringChemistry‖,ScientificInternationalPVT,LTD,NewDelhi,2014. 

UNITIALGORITHMICPROBLEMSOLVING 9 

UNITIIDATA,EXPRESSIONS,STATEMENTS 9 

UNITIIICONTROLFLOW,FUNCTIONS 9 
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Lists: list operations, list slices, list methods, list loop, mutability, aliasing, cloning lists, list 

parameters;Tuples: tuple assignment, tuple as return value; Dictionaries: operations and methods; 

advanced listprocessing - list comprehension; Illustrative programs: selection sort, insertion sort, 

mergesort, histogram. 
 

Filesandexception:textfiles, readingandwriting files, formatoperator;commandlinearguments, errors and 

exceptions, handling exceptions, modules, packages; Illustrative programs: word count, copy file. 

 

TOTAL:45PERIODS 

 

OUTCOMES: 

Uponcompletionofthecourse,studentswillbeableto 

 Developalgorithmicsolutionstosimplecomputationalproblems

 Read,write,executebyhandsimplePythonprograms.

 StructuresimplePythonprogramsforsolvingproblems.

 DecomposeaPythonprogramintofunctions.

 RepresentcompounddatausingPythonlists,tuples,dictionaries.

 Readandwritedatafrom/tofilesinPythonPrograms.

 

TEXTBOOKS: 

1. AllenB. Downey, ``ThinkPython:HowtoThinkLikeaComputer Scientist‘‘, 2ndedition, Updatedfor 

Python 3, Shroff/O‘Reilly Publishers, 2016 (http://greenteapress.com/wp/think-python/) 

2. Guido van Rossumand Fred L. Drake Jr, ―AnIntroduction to Python– Revised andupdatedfor 

Python 3.2, Network Theory Ltd., 2011. 

 

REFERENCES: 

1. JohnVGuttag, ―IntroductiontoComputationandProgrammingUsingPython‘‘, 

Revisedandexpanded Edition, MIT Press , 2013 

2. RobertSedgewick, KevinWayne, RobertDondero, ―IntroductiontoProgramminginPython:AnInter-

disciplinary Approach, Pearson India Education Services Pvt. Ltd., 2016. 

3. TimothyA.Budd,―ExploringPython‖,Mc-GrawHillEducation(India)PrivateLtd.,,2015. 
4. KennethA.Lambert,―FundamentalsofPython:FirstPrograms‖,CENGAGELearning,2012. 
5. CharlesDierbach,―IntroductiontoComputerScienceusing Python:AComputationalProblem-SolvingFocus, 

Wiley India Edition, 2013. 

6. PaulGries,JenniferCampbellandJasonMontojo,―PracticalProgramming:AnIntroductiontoComputer 

Science using Python 3‖, Second edition, Pragmatic Programmers, LLC, 2013. 

UNITIVLISTS,TUPLES,DICTIONARIES 9 

UNITVFILES,MODULES,PACKAGES 9 
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20154S15 ENGINEERINGGRAPHICS L T P C 

  
2 0 4 4 

OBJECTIVES: 
     

 

 Todevelopinstudents, graphicskillsfor communicationofconcepts,ideasanddesignof 

Engineering products. 

 Toexposethemtoexistingnationalstandardsrelatedtotechnicaldrawings. 

 

CONCEPTS AND CONVENTIONS (Not for Examination) 1 Importance of graphics in 
engineeringapplications – Use of drafting instruments – BIS conventions and specifications – Size, layout 

and foldingof drawing sheets – Lettering and dimensioning. 

 

Basic Geometrical constructions, Curves used in engineering practices: Conics – Construction of 

ellipse,parabola and hyperbola by eccentricity method – Construction of cycloid – construction of involutes 

ofsquare and circle – Drawing of tangents and normal to the above curves. Visualization concepts and 

FreeHand sketching: Visualization principles –Representation of Three Dimensional objects –

Layoutofviews- Freehand sketching of multiple views from pictorial views of objects 

UNITIIPROJECTIONOFPOINTS,LINESANDPLANESURFACE 6+12 

Orthographic projection- principles-Principal planes-First angle projection-projection of points. 

Projectionof straight lines (only First angle projections) inclined to both the principal planes - 

Determination of truelengths and true inclinations by rotating line method and traces Projection of planes 

(polygonalandcircular surfaces) inclined to both the principal planes by rotating object method. 
 

Projectionofsimplesolidslikeprisms,pyramids,cylinder,coneandtruncatedsolidswhentheaxisisinclined to one 

of the principal planes by rotating object method. 

 

UNITIVPROJECTIONOFSECTIONEDSOLIDSANDDEVELOPMENTOFSU

RFACES 

5+12 

Sectioning of above solids in simple vertical position when the cutting plane is inclined to the one of 

theprincipal planes and perpendicular to the other – obtaining true shape of section. Development of 

lateralsurfaces of simple and sectioned solids – Prisms, pyramids cylinders and cones. 

 

Principles of isometric projection – isometric scale–Isometric projections of simplesolids 

andtruncatedsolids-Prisms,pyramids, cylinders, cones-

combinationoftwosolidobjectsinsimpleverticalpositions -Perspective projection of simple solids-Prisms, 

pyramids and cylinders by visual ray method . 

 

TOTAL:90PERIODS 

OUTCOMES: 

Onsuccessfulcompletionofthiscourse,thestudentwillbeableto: 

 FamiliarizewiththefundamentalsandstandardsofEngineeringgraphics 

 Performfreehandsketchingofbasicgeometricalconstructionsandmultipleviewsofobjects. 

 Projectorthographicprojectionsoflinesandplanesurfaces. 

 Drawprojectionsandsolidsanddevelopmentofsurfaces. 

UNITIPLANECURVESANDFREEHANDSKETCHING 7+12 

UNITIIIPROJECTIONOFSOLIDS 5+12 

UNITVISOMETRICANDPERSPECTIVEPROJECTIONS 6+12 
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 Visualizeandtoprojectisometricandperspectivesectionsofsimplesolids. 
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TEXTBOOKS: 

1. NatrajanK.V.,―AtextbookofEngineeringGraphics‖,DhanalakshmiPublishers,Chennai,2009. 

2. Venugopal K.and Prabhu Raja V., ―Engineering Graphics‖, NewAge International(P)Limited, 
2008. 

 

REFERENCES: 

1. BhattN.D.andPanchalV.M., ―EngineeringDrawing‖,CharotarPublishingHouse, 50thEdition,2010. 

2. Basant AgarwalandAgarwalC.M.,―EngineeringDrawing‖, 

TataMcGrawHillPublishingCompany Limited, New Delhi, 2008. 

3. GopalakrishnaK.R., ―EngineeringDrawing‖(Vol.I&IIcombined),SubhasStores,Bangalore,2007. 
4. Luzzader, Warren.J. andDuff,JohnM., ―Fundamentals of EngineeringDrawing 

withanintroductiontoInteractiveComputer Graphics for DesignandProduction, 

EasternEconomyEdition, PrenticeHallof India Pvt. Ltd, New Delhi, 2005. 

5. N. S.Parthasarathy and Vela Murali, ―Engineering Graphics‖, Oxford University, Press, New 

Delhi,2015. 
6. 6.ShahM.B.,andRanaB.C.,―EngineeringDrawing‖,Pearson,2ndEdition,2009. 

PublicationofBureauofIndianStandards: 

1. IS10711–2001:TechnicalproductsDocumentation–Sizeandlayout ofdrawingsheets. 
2. IS9609(Parts0&1)–2001:TechnicalproductsDocumentation–Lettering. 

3. IS10714(Part20)–2001&SP46–2003:Linesfortechnicaldrawings. 
4. IS11669–1986&SP46–2003:DimensioningofTechnicalDrawings. 

5. IS15021(Parts 1to4)–2001:Technical drawings–ProjectionMethods.Specialpointsapplicableto 

University ExaminationsonEngineeringGraphics: 

1. Therewillbefivequestions,eachofeitherortypecoveringallunitsofthesyllabus. 
2. Allquestionswillcarryequalmarksof20eachmakingatotalof100. 

3. Theanswer paper shallconsist ofdrawingsheets of A3 sizeonly. 
Thestudentswillbepermittedtouseappropriate scale to fit solution within A3 size. 

4. Theexaminationwillbeconductedinappropriatesessionsonthesameday 
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LABORATORY 

LP T C 

 

0 0 3 2 

 

 

OBJECTIVES: 

 Towrite,test,anddebugsimplePythonprograms. 

 ToimplementPythonprogramswithconditionalsandloops. 

 UsefunctionsforstructuringPythonprograms. 

 RepresentcompounddatausingPythonlists,tuples,dictionaries. 

 Readandwritedatafrom/tofilesinPython. 

 

LISTOFPROGRAMS: 

1. ComputetheGCDoftwonumbers. 

2. Findthesquarerootofanumber(Newton‘smethod) 

3. Exponentiation(powerofanumber) 

4. Findthemaximumofalist ofnumbers 

5. LinearsearchandBinarysearch 

6. Selectionsort,Insertion sort 

7. Mergesort 

8. Firstnprimenumbers 

9. Multiplymatrices 

10. Programsthattakecommandlinearguments(wordcount) 

11. Findthemostfrequent words inatextreadfromafile 

12. SimulateellipticalorbitsinPygame 

13. SimulatebouncingballusingPygame 

 

PLATFORMNEEDED 

Python3interpreterforWindows/Linux 

TOTAL:60PERIODS 

OUTCOMES: 

Uponcompletionofthecourse,studentswillbeableto: 

 Write,test,anddebugsimplePythonprograms.

 ImplementPythonprogramswithconditionalsandloops.

 DevelopPythonprogramsstep-wisebydefiningfunctionsandcallingthem.

 UsePythonlists,tuples,dictionariesforrepresentingcompounddata.

 Readandwritedatafrom/tofilesinPython.
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20149L18 PYSICSANDCHEMISTRYLABORATORY 

(CommontoallbranchesofB.E./B.TechProgrammes) 
L T P C

 

 

0 0 3 2 

OBJECTIVES: 

 Tointroducedifferent experimentstotestbasicunderstandingofphysicsconceptsappliedinoptics, 

thermal physics, properties of matter and liquids.

 

LISTOFEXPERIMENTS: PHYSICSLABORATORY(Any5 Experiments) 

1. Determinationofrigiditymodulus–Torsionpendulum 

2. DeterminationofYoung‘smodulusbynon-uniformbendingmethod 

3. (a)Determinationofwavelength,andparticlesizeusingLaser(b)
Determination of acceptance angle in an optical fiber. 

4. Determinationofthermalconductivityofabadconductor–Lee‘sDiscmethod. 
5. Determinationofvelocityofsoundandcompressibilityofliquid–Ultrasonicinterferometer 
6. Determinationofwavelengthofmercuryspectrum–spectrometergrating 

7. Determinationofbandgapofasemiconductor 

8. Determinationofthicknessofathinwire–Airwedgemethod 
 

 

OUTCOMES: 

Uponcompletionofthecourse,thestudentswillbeableto: 

 Applyprinciplesofelasticity,opticsandthermalpropertiesforengineeringapplications. 

TOTAL:30PERIODS 

CHEMISTRYLABORATORY: (Anysevenexperimentsto beconducted) 

OBJECTIVES: 

 Tomakethestudenttoacquirepracticalskillsinthedeterminationofwaterqualityparametersthroughvolumetr

ic and instrumental analysis. 

 Toacquaintthestudentswiththedeterminationofmolecularweightofapolymerbyviscometery. 

LISTOFEXPERIMENTS 

1. EstimationofHCl usingNa2CO3asprimarystandard andDeterminationofalkalinityinwatersample. 

2. Determinationoftotal,temporary&permanenthardnessofwaterbyEDTAmethod. 
3. DeterminationofDOcontentofwatersamplebyWinkler‘smethod. 
4. Determinationofchloridecontentofwatersamplebyargentometricmethod. 

5. EstimationofcoppercontentofthegivensolutionbyIodometry. 
6. DeterminationofstrengthofgivenhydrochloricacidusingpHmeter. 

7. Determinationofstrengthofacidsinamixtureofacidsusingconductivitymeter. 
8. Estimationofironcontentofthegivensolutionusingpotentiometer. 
9. Estimationofironcontentofthewater sampleusingspectrophotometer (1,10-

Phenanthroline/thiocyanate method). 

10. Estimationofsodiumandpotassiumpresentinwaterusingflamephotometer. 
11. DeterminationofmolecularweightofpolyvinylalcoholusingOstwaldviscometer. 

12. Pseudofirstorderkinetics-esterhydrolysis. 
13. Corrosionexperiment-weightlossmethod. 

14. DeterminationofCMC. 
15. Phasechangeinasolid. 
16. Conductometrictitrationofstrongacidvsstrongbase. 

OUTCOMES: 

 Thestudentswillbeoutfittedwithhands-onknowledgeinthequantitativechemicalanalysisofwaterquality 

related parameters. 

TEXTBOOK: 

1. Vogel‘sTextbookofQuantitativeChemicalAnalysis(8
TH

edition,2014). 
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OBJECTIVES: 

 

 TheCoursepreparessecondsemesterengineeringandTechnologystudents to: 

 Developstrategiesandskillstoenhancetheirabilitytoreadandcomprehendengineeringandtechnol

ogy texts. 

 Fostertheirabilitytowriteconvincingjobapplicationsandeffectivereports. 

 Developtheir speakingskillstomaketechnicalpresentations, 

participateingroupdiscussions. 

 Strengthentheirlisteningskillwhichwillhelpthemcomprehendlecturesandtalksintheir 

 areasofspecialization. 

 

Listening- Listening to talks mostly of a scientific/technical nature and completing information-

gapexercises- Speaking –Asking for and giving directions- Reading – reading short technical texts 

fromjournals- newsapapers-Writing- purpose statements – extended definitions – issue- writing 

instructions 

– checklists-recommendations-Vocabulary Development- technicalvocabulary 

LanguageDevelopment –subject verb agreement - compound words. 
 

Listening-Listeningtolongertechnicaltalksandcompletingexercisesbasedonthem-Speaking 

– describinga process-Reading–readinglonger technicaltexts-identifyingthevarioustransitionsinatext-

paragraphing-Writing-interpretingcgarts, graphs-VocabularyDevelopment- 

vocabularyusedinformalletters/emailsandreports LanguageDevelopment-
impersonalpassive voice, numerical adjectives. 

 

Listening-Listeningtoclassroomlectures/talklsonengineering/technology-Speaking–introduction to technical 

presentations-Reading – longer texts both general and technical, practiceinspeedreading;Writing-

Describingaprocess,useofsequencewords-VocabularyDevelopment-sequencewords-Misspelledwords. 

LanguageDevelopment-embedded sentences 
 

Listening- Listening to documentaries and making notes. Speaking – mechanics

 ofpresentations- Reading –reading for detailed comprehension- Writing- email etiquette- job 

application –cover letter –Résumépreparation( via email and hard copy)- analytical essays and issuebased 

essays-- VocabularyDevelopment-findingsuitablesynonyms-paraphrasing-. LanguageDevelopment- 

clauses- if conditionals. 
 

Listening- TED/Ink talks; Speaking –participating in a group discussion -Reading– reading 

andunderstanding technical articles Writing– Writing reports- minutes of a meeting- accident and survey-

VocabularyDevelopment-verbalanalogiesLanguageDevelopment-reported speech. 

TOTAL:60PERIODS 

L T P C 

5 1 0 4 

 

20147S21 TECHNICALENGLISH 

UNITI INTRODUCTIONTECHNICALENGLISH 12 

UNITIIREADINGANDSTUDYSKILLS 12 

UNITIIITECHNICALWRITINGANDGRAMMAR 12 

UNITIVREPORTWRITING 12 

UNITV GROUPDISCUSSIONANDJOBAPPLICATIONS 12 
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OUTCOMES: 

Learnersshouldbeableto: 

 Readtechnicaltextsandwritearea-specifictextseffortlessly. 

 Listenandcomprehendlecturesandtalksintheirareaofspecialisationsuccessfully. 

 Speakappropriatelyandeffectivelyinvariedformalandinformalcontexts. 

 Writereportsandwinningjob applications. 

 

TEXTBOOKS: 

1. Boardofeditors.FluencyinEnglishACoursebookforEngineeringandTechnology.Orient 

Blackswan, Hyderabad: 2016 

2. Sudharshana.N.PandSaveetha.C.EnglishforTechnicalCommunication.CambridgeUni

versity Press: New Delhi, 2016. 

 

REFERENCES: 

1. Raman,Meenakshiand Sharma,Sangeetha- TechnicalCommunication Principles

 andPractice.Oxford University Press: New Delhi,2014. 

2. Kumar,Suresh.E.EngineeringEnglish.OrientBlackswan:Hyderabad,2015 

3. Booth-L.Diana,ProjectWork,OxfordUniversityPress,Oxford:2014. 

4. Grussendorf,Marion,EnglishforPresentations,OxfordUniversityPress,Oxford:2007 
5. Means,L.ThomasandElaineLanglois,English&CommunicationForColleges.Ceng

age Learning, USA: 2007 

 

StudentscanbeaskedtoreadTagore,ChetanBhagatandforsupplementaryreading. 
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20147S21 TECHNICALENGLISH L T P C 

  
5 1 0 4 

 

OBJECTIVES: 

 TheCoursepreparessecondsemesterengineeringandTechnologystudentsto: 

 Developstrategiesandskillstoenhancetheirabilitytoreadandcomprehendengine
ering and technology texts. 

 Fostertheirabilitytowriteconvincingjobapplicationsandeffectivereports. 

 Developtheirspeakingskillstomaketechnicalpresentations,participatein group 
discussions. 

 Strengthentheirlisteningskillwhichwillhelpthemcomprehendlecturesandtalksintheir 

 areasofspecialization. 
 

Listening-Listeningtotalksmostlyofascientific/technicalnatureandcompletinginformation-gap exercises-

Speaking–Askingforandgivingdirections-Reading–readingshorttechnicaltextsfromjournals- newsapapers- 

Writing- purpose statements – extended definitions – issue- writing instructions –checklists-

recommendations-VocabularyDevelopment- technicalVocabulary Language 

Development–subjectverbagreement-compoundwords. 
 

 

passivevoice,numericaladjectives. 
 

Listening-  Listening to classroom lectures/ talkls on  engineering/technology -

Speaking  – introduction to technical presentations-   Reading–

longertextsbothgeneralandtechnical,practiceinspeedreading; Writing-Describing a process, use 

of sequence words- Vocabulary Development-sequence  words- Misspelled

 words.LanguageDevelopment-embedded sentences 
 

Listening-Listeningtodocumentaries and making notes.Speaking – mechanics of presentations-

Reading –reading for detailed comprehension- Writing- email etiquette- job application –

coverletter–Résumépreparation(via emailandhardcopy)-analyticalessaysandissuebasedessays--

VocabularyDevelopment-findingsuitablesynonyms-paraphrasing-.Language Development- 

clauses- if conditiona 

 

Listening- TED/Inktalks;Speaking–participatinginagroupdiscussion-Reading–reading

 and understanding technical articles Writing– Writing reports-minutesofa 

meeting- accidentandsurvey- VocabularyDevelopment-verbalanalogies

 LanguageDevelopment-reported speech. 

TOTAL:60PERIODS 

UNITI INTRODUCTIONTECHNICALENGLISH 12 

UNITIIREADINGANDSTUDYSKILLS 12 

Listening- Listening to longer technical talks and completing exercises based on them-Speaking– 

describing aprocess-Reading–readinglongertechnicaltexts-identifying thevarioustransitions inatext-

paragraphing-Writing-interpretingcgarts,graphs-VocabularyDevelopment- 

vocabularyusedinformalletters/emailsandreports LanguageDevelopment-impersonal 

UNITIIITECHNICALWRITINGANDGRAMMAR 12 

UNITIVREPORTWRITING 12 

UNITV GROUPDISCUSSIONANDJOBAPPLICATIONS 12 
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OUTCOMES: 

Learnersshouldbeableto: 

 Readtechnicaltextsandwritearea-specifictextseffortlessly. 

 

 Listenandcomprehendlecturesandtalksintheirareaofspecialisationsuccessfully. 

 Speakappropriatelyandeffectivelyinvariedformalandinformalcontexts. 

 Writereportsandwinningjob applications. 

TEXTBOOKS: 

1. Boardofeditors.FluencyinEnglishACoursebookforEngineeringandTechnology.Orient 

Blackswan, Hyderabad: 2016 

2. Sudharshana.N.PandSaveetha.C.EnglishforTechnicalCommunication.CambridgeUni
versity Press: New Delhi, 2016. 

 

REFERENCES: 

1. Raman,Meenakshiand Sharma,Sangeetha- TechnicalCommunication Principles

 andPractice.Oxford University Press: New Delhi,2014. 

2. Kumar,Suresh.E.EngineeringEnglish.OrientBlackswan:Hyderabad,2015 
3. Booth-L.Diana,ProjectWork,OxfordUniversityPress,Oxford:2014. 

4. Grussendorf,Marion,EnglishforPresentations,OxfordUniversityPress,Oxford:2007 
5. Means,L.ThomasandElaineLanglois,English&CommunicationForColleges.Ceng

age Learning, USA: 2007 

 

StudentscanbeaskedtoreadTagore,ChetanBhagatandforsupplementaryreading. 
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20148S22 ENGINEERINGMATHEMATICS–II L T P C 

  
5 1 0 4 

OBJECTIVES: 
     

 

 ThiscourseisdesignedtocovertopicssuchasMatrixAlgebra,VectorCalculus, Complex 
Analysis and Laplace Transform. Matrix Algebra is one of thepowerfultoolstohandle 

practicalproblemsarisinginthefieldofengineering.Vector calculus can be widely used for 

modelling the various laws of physics. Thevarious methods of complex analysis and 
Laplace transforms can beusedforefficiently solving the problems that occur in various 

branches of engineeringdisciplines 
 

 

EigenvaluesandEigenvectorsP

roperties ofEigenvalues 

of a realmatrix 

and Eigenvectors 

– Characteristic 

– Cayley-Hamilton 

equation –

theorem – 

Diagonalizationofmatrices–Reductionofaquadraticformtocanonicalformbyorthogonaltransformation–

Natureofquadratic forms. 
 

Gradientanddirectionalderivative–Divergenceandcurl-Vectoridentities–Irrotational and 

Solenoidal vector fields – Line integral over a plane curve – Surface integral -

Areaofacurvedsurface-Volumeintegral-Green‘s,GaussdivergenceandStoke‘stheorems–

Verificationandapplicationin evaluatingline, surface and volume integrals. 

 

Analyticfunctions –Necessaryandsufficient conditionsfor analyticityinCartesianandpolar coordinates 

-Properties–Harmonicconjugates–Constructionofanalyticfunction-Conformalmapping– 

Mapping by functions w=z+c,cz,1/z,z2- Bilinear transformation. 
 

Line integral - Cauchy‘s integral theorem – Cauchy‘s integral formula –Taylor‘s andLaurent‘s 

series – Singularities – Residues – Residue theorem – Application ofresiduetheoremfor 

evaluation of real integrals – Use of circular contour and semicircular contour. 
 

Existenceconditions–Transformsofelementaryfunctions–Transformofunitstepfunction and unit 

impulse function – Basic properties – Shifting theorems -Transforms ofderivativesandintegrals–

Initialandfinalvaluetheorems–Inversetransforms–Convolution theorem – Transform of periodic 

functions – Application to solution of linearsecond order ordinary differential equations with 

constant coefficients. 

TOTAL: 60 

PERIODSOUTCOMES:Learnersshouldbeable to: 

 Aftersuccessfullycompletingthecourse,thestudentwillhaveagoodunder

standing of the following topics and their applications: 

 Eigenvaluesandeigenvectors,diagonalizationofamatrix,Symmetric 
matrices,Positive definite matrices and similar matrices. 

 Gradient,divergenceandcurlofavectorpointfunctionandrelatedidentities. 

 Evaluationofline,surfaceandvolumeintegralsusingGauss,StokesandGreen‘s 

UNITIMATRICES 12 

UNITII VECTORCALCULUS 12 

UNITIIIANALYTICFUNCTIONS 12 

UNITIV COMPLEX INTEGRATION 12 

UNITVLAPLACETRANSFORMS 12 
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 Analyticfunctions,conformalmappingandcomplexintegration. 

 Laplacetransformandinversetransformofsimplefunctions,properties,variousrelatedtheoremsand 
application to differential equations with constant coefficients. 

 

TEXTBOOKS: 

1. GrewalB.S.,―HigherEngineeringMathematics‖,KhannaPublishers,NewDelhi, 43rd 

Edition, 2014. 
2. KreyszigErwin,"AdvancedEngineeringMathematics",JohnWileyandSons, 

10thEdition, New Delhi, 2016. 

REFERENCES: 

1. BaliN., GoyalM. andWatkins C., ―AdvancedEngineeringMathematics‖,Firewall 

Media(AnimprintofLakshmiPublicationsPvt., Ltd.,),NewDelhi,7thEdition,2009. 

2. JainR.K.and IyengarS.R.K.,― Advanced Engineering Mathematics‖,

 NarosaPublications, New Delhi , 3rd Edition,2007. 

3. O‘Neil, P.V. ―Advanced Engineering Mathematics‖, Cengage Learning

 IndiaPvt., Ltd, New Delhi, 2007. 

4.  Sastry,S.S,―Engineering

 Mathematics",Vol.I&II,PHILearningPvt.Ltd,4thEdition, New Delhi, 2014. 

5. Wylie,R.C.andBarrett,L.C.,―AdvancedEngineeringMathematics―TataMcGrawHillEduca

tion Pvt. Ltd, 6th Edition, New Delhi, 2012. 
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20149S23A PHYSICSFORINFORMATIONSCIENCE(CommontoCSE&IT) 

L T P C 

 

5 1 0 4 

OBJECTIVES: 

 

 TounderstandtheessentialprinciplesofPhysicsofsemiconductordeviceandElectron transport 
properties. Becomeproficient in magnetic andoptical properties of materials and Nano-
electronic devices. 

 

Classicalfreeelectrontheory-Expressionforelectricalconductivity–Thermalconductivity,expression 

- Wiedemann-Franz law–Successandfailures-electronsinmetals–Particle inathree dimensional box–

degeneratestates–Fermi-Diracstatistics–Densityofenergystates–Electronin

 periodic

potential – Energybandsin solids– tightbindingapproximation - Electron effective mass – conceptof hole 
 

IntrinsicSemiconductors–Energybanddiagram–directandindirectbandgap semiconductors –

Carrierconcentration in intrinsicsemiconductors – extrinsic semiconductors-

 CarrierconcentrationinN-type&P-typesemiconductors–

Variationofcarrierconcentrationwith temperature– variation of Fermi level withtemperature 
andimpurityconcentration – Carrier transport in Semiconductor:randommotion, drift, mobilityanddiffusion 

– Hall effect and devices – Ohmiccontacts– Schottky diode. 
 

 

 

sensor). 

 

Classification of optical materials – carrier generation and recombination processes - Absorption 

emissionand scattering of light in metals, insulators and semiconductors (concepts only) - photo current in a 

P-Ndiode – solar cell - LED – Organic LED – Laser diodes – Optical data storage techniques. 
 

Electron density in bulk material – Size dependence of Fermi energy – Quantum confinement – 
Quantumstructures – Density of states in quantum well, quantum wire and quantum dot structure - Band 
gap ofnanomaterials–Tunneling:singleelectronphenomenaandsingleelectrontransistor–Quantum dotlaser. 
Conductivity of metallic nanowires – Ballistic transport – Quantum resistance and conductance –Carbon 
nanotubes: Properties and applications . 

TOTAL:60PERIODS 

UNITIVOPTICALPROPERTIESOFMATERIALS 12 

UNITI ELECTRICALPROPERTIESOFMATERIALS 12 

UNITIISEMICONDUCTORPHYSICS 12 

UNITIIIMAGNETICPROPERTIESOFMATERIALS 12 

Magnetic dipole moment – atomic magnetic moments- magnetic permeability and susceptibility-

Magneticmaterialclassification:diamagnetism–paramagnetism–ferromagnetism– antiferromagnetism – 

ferrimagnetism – Ferromagnetism: origin and exchange interaction- saturation magnetization and Curie 
temperature – Domain Theory- M versus H behaviour – Hard and soft magnetic materials–

examplesanduses-–Magneticprincipleincomputerdatastorage–Magneticharddisc(GMR 

UNITVNANODEVICES 12 
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OUTCOMES: 

Learnersshouldbeableto: 

 Gainknowledgeonclassicalandquantumelectrontheories,andenergybandstructure, 

 Acquireknowledgeonbasicsofsemiconductorphysicsanditsapplicationsinvariousdevices, 

 Getknowledgeonmagneticpropertiesofmaterialsandtheirapplicationsindatastorage, 

 Havethenecessaryunderstandingonthefunctioningofopticalmaterialsforoptoelectronics, 

 Understandthebasicsofquantumstructuresandtheirapplicationsincarbonelectronics.. 

 

TEXTBOOKS: 

1. JaspritSingh,―SemiconductorDevices:BasicPrinciples‖,Wiley2012. 
2. Kasap,S.O.―PrinciplesofElectronicMaterialsandDevices‖,McGraw-HillEducation,2007. 
3. Kittel,C.―IntroductiontoSolidStatePhysics‖.Wiley,2005. 

REFERENCES: 

1. Garcia,N.&Damask,A.―PhysicsforComputerScienceStudents‖.Springer-Verlag,2012. 
2. Hanson,G.W. ―Fundamentals ofNanoelectronics‖.PearsonEducation,2009. 
3. Rogers,B.,Adams,J.&Pennathur,S.―Nanotechnology:UnderstandingSma

ll Systems‖. CRC Press, 2014. 
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20153S25A BASICELECTRICAL,ELECTRONICSAND 

MEASUREMENTENGINEERING 

 

OBJECTIVES: 

 Tounderstandthefundamentalsofelectroniccircuitconstructions. 

 Tolearnthefundamentallaws,theoremsofelectricalcircuitsandalsotoanalyzethem 

 Tostudythebasicprinciplesofelectricalmachinesandtheirperformance 

 Tostudythedifferentenergysources,protectivedevicesandtheirfieldapplications 

 Tounderstandtheprinciplesandoperationofmeasuringinstrumentsandtrans

ducers 
 

OhmsLaw,Kirchhoff‘sLaw-Instantaneouspower-

seriesandparallelcircuitanalysiswithresistive,capacitiveandinductivenetwork-

nodalanalysis,meshanalysis-networktheorems–

Theveninstheorem,Nortontheorem,maximumpowertransfertheorem and superposition theorem, 

three phase supply-Instantaneous, Reactive and apparentpower-star delta conversion. 
 

DC and AC ROTATING MACHINES:Types, Construction, principle, Emf and 

torqueequation,applicationSpeedControl-BasicsofStepperMotor–BrushlessDCmotors- 

Transformers- Introduction- types and construction, working principle of Idealtransformer-Emf 

equation- All day efficiency calculation. 

 

Renewableenergysources-windandsolarpanels.Illuminationbylamps-SodiumVapour,Mercury 

vapour, Fluorescenttube.Domestic refrigeratorandairconditioner-Electric circuit, construction 

and working principle. Batteries-NiCd, Pb Acid and Li ion–Charge and Discharge 

Characteristics. Protection- need for earthing, fuses and circuitbreakers.Energy Tariff 

calculation for domestic loads. 
 

PNJunction-VICharacteristicsofDiode,zenerdiode,Transistorsconfigurations-amplifiers. Op 

amps- Amplifiers, oscillator,rectifiers, differentiator, integrator, ADC, DAC.Multi vibrator 

using 555 Timer IC . Voltage regulator IC using LM 723,LM 317. 
 

Characteristic of measurement-errors in measurement, torque in indicating instruments-moving 

coil and moving iron meters, Energy meter and watt meter. Transducers-classification-thermo 

electric, RTD, Strain gauge, LVDT, LDR and piezoelectric.Oscilloscope-CRO. 

TOTAL:60PERIODS 

OUTCOMES: 

Learnersshouldbeableto: 

 Discusstheessentialsofelectriccircuitsandanalysis. 

 Discussthebasicoperationofelectricmachinesandtransformers 

 Introductionofrenewablesourcesandcommondomesticloads. 

 Introductiontomeasurementandmeteringforelectriccircuits. 

UNITI ELECTRICALCIRCUITSANALYSIS 12 

UNITII ELECTRICALMACHINES 12 

UNITIII UTILIZATIONOFELECTRICALPOWER 12 

UNITIV ELECTRONICCIRCUITS 12 

UNITV ELECTRICALMEASUREMENT 12 
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TEXTBOOKS: 

1. D.P.KothartiandI.JNagarath,BasicElectricalandElectronicsEngineering,McGrawHill,2016,T

hird Edition. 

2. M.S.SukhijaandT.K.Nagsarkar,BasicElectricalandElectronicEngineering,Oxford,2016. 

REFERENCES: 

1. S.B.LalSeksenaandKaustuvDasgupta,FundamentsofElectricalEngineering,Cambridge,2016 

2. 2.B.LTheraja,FundamentalsofElectricalEngineeringandElectronics.Chand& 
Co, 2008. 

3. 3.S.K.Sahdev,BasicofElectricalEngineering,Pearson,2015 
4. JohnBird,―ElectricalandElectronicPrinciplesandTechnology‖,FourthEdition,Elsevier,2010. 
5. Mittle,Mittal,BasicElectricalEngineering‖,2ndEdition,TataMcGraw-HillEdition,2016. 

6.  C.L.Wadhwa,―Generation,DistributionandUtilisationofElectricalEnergy‖,NewAgeinter

national pvt.ltd.,2003. 

1534



SKILLDEVELOPMENT EMPLOYABILITY ENTREPRENUEURSHIP  

 
 

OBJECTIVES: 

 Tostudythenatureandfactsabout environment. 

 Tofindingandimplementingscientific,technological,economicandpoliticalsolut
ions to environmental problems. 

 Tostudytheinterrelationshipbetweenlivingorganismandenvironment. 

 Toappreciatetheimportanceofenvironmentbyassessingitsimpactonthehumanworld; 

 envisionthesurroundingenvironment,itsfunctionsanditsvalue. 

 Tostudythedynamicprocessesandunderstandthefeaturesoftheearth‟sinteriorand 

 surface. 

 Tostudytheintegratedthemesandbiodiversity,naturalresources,pollutioncontr
ol and waste management. 

12 

UNITIENVIRONMENT,ECOSYSTEMSANDBIODIVERSITY 

Definition, scope and importance of environment – need for public awareness - concept of 

anecosystem–structureandfunctionofanecosystem–producers,consumersanddecomposers–energy 

flow in theecosystem–ecologicalsuccession–food chains,foodwebs and ecological pyramids – 

Introduction, types, characteristic features, structure 

andfunctionofthe(a)forestecosystem(b)grasslandecosystem(c)desertecosystem(d)aquatic 

ecosystems (ponds, streams, lakes, rivers, oceans,estuaries) – Introduction tobiodiversity 

definition: genetic, species and ecosystem diversity–biogeographicalclassificationofIndia–value 

ofbiodiversity:consumptiveuse,productiveuse,social,ethical,aestheticandoptionvalues–

Biodiversityatglobal,nationalandlocallevels–Indiaasamega-diversitynation–hot-

spotsofbiodiversity–threatstobiodiversity:habitatloss,poachingofwildlife,man- wildlifeconflicts–

endangeredandendemicspeciesof India – conservation of biodiversity: In-situ and ex-situ 

conservation of biodiversity. Fieldstudy of common plants, insects, birds; Field study of simple 

ecosystems – pond, river, hillslopes, etc. 

UNIT II ENVIRONMENTAL POLLUTION12Definition – causes, effects and 

controlmeasuresof: (a)Airpollution (b) Water pollution (c) Soil pollution (d) Marine pollution 

(e)Noise pollution (f) Thermal pollution (g) Nuclear hazards – solid waste management: 

causes,effects and control measures of municipal solid wastes – role of an individual in 

prevention ofpollution – pollution case studies – disaster management: floods, earthquake, 

cyclone andlandslides. Field study of local polluted site – Urban / Rural / Industrial / 

Agricultural 
 

Forest resources: Use and over-exploitation, deforestation, case studies- timber 

extraction,mining, dams and their effects on forests and tribal people – Water resources: Use 

and over-utilization ofsurfaceand ground water, floods, drought, conflicts over water, dams-

benefitsand problems – Mineral resources: Use and exploitation,environmental effects of 

extractingand using mineral resources, case studies – Food resources: World food problems, 

changescaused by agriculture and overgrazing, effects of modern agriculture, fertilizer-

pesticideproblems,waterlogging,salinity,casestudies–Energyresources:Growingenergyneeds, 

renewable and non renewable energy sources, use of alternate energy sources. casestudies – 

Land resources: Land as a resource, land degradation, man induced landslides, soilerosion 

anddesertification–roleofanindividualinconservationofnaturalresources – 

20149S24A ENVIRONMENTALSCIENCEANDENGINEERING L T P C 

5 1 0 4 

UNITIII ENVIRONMENTALPOLLUTION 12 

1535



SKILLDEVELOPMENT EMPLOYABILITY ENTREPRENUEURSHIP  

Equitableuseofresourcesforsustainablelifestyles.Fieldstudy oflocalareatodocument environmental assets 

– river /forest / grassland / hill / mountain. 

 

Fromunsustainabletosustainabledevelopment–urbanproblemsrelatedtoenergy–

waterconservation,rainwaterharvesting,watershedmanagement–resettlementandrehabilitationofpeople; its 

problems and concerns, case studies – role of non-governmental organization- 

environmentalethics:Issuesandpossiblesolutions–

climatechange,globalwarming,acidrain,ozonelayerdepletion, nuclear accidents and holocaust, casestudies. – 

wasteland reclamation –consumerism andwaste products – environment production act – Air (Prevention 

and Control of Pollution) act – Water(Prevention andcontrol ofPollution) act– Wildlifeprotection act–

Forestconservationact–enforcementmachineryinvolvedinenvironmentallegislation-

centralandstatepollutioncontrolboards- Public awareness. 
 

Population growth, variation among nations – population explosion – family welfare programme –

environment and human health – human rights– value education – HIV / AIDS– women and childwelfare – 

role of information technology in environment and human health – Case studies. 

TOTAL:60PERIODS 

OUTCOMES: 

Learnersshouldbeableto: 

 EnvironmentalPollutionor problems cannot besolvedby merelaws. Public participation is 

animportantaspect whichserves theenvironmentalProtection. 

Onewillobtainknowledgeonthefollowing after completing the course. 

 Publicawarenessofenvironmentalisatinfantstage. 

 Ignoranceandincompleteknowledgehasleadtomisconceptions 

 Developmentandimprovementinstd.oflivinghasleadtoseriousenvironmentaldisas 

TEXTBOOKS: 

1. BennyJoseph,‗EnvironmentalScienceandEngineering‘,TataMcGraw-Hill,NewDelhi,2006. 

2. 2.GilbertM.Masters,‗IntroductiontoEnvironmentalEngineeringandScience‘,2nd edition, 

Pearson Education, 2004. 

REFERENCES: 

1. DharmendraS.Sengar,‗Environmentallaw‘,PrenticehallofIndiaPVTLTD,NewDelhi,2007. 

2. 2.ErachBharucha,―TextbookofEnvironmentalStudies‖,UniversitiesPress(I)PVT,LTD, 
Hydrabad, 2015. 

3. 3.Rajagopalan,R,‗EnvironmentalStudies-FromCrisistoCure‘,OxfordUniversityPress,2005. 

4. 4.G.TylerMillerandScott E.Spoolman,―EnvironmentalScience‖,CengageLearningIndia PVT, 

LTD, Delhi, 2014. 

UNITIV SOCIALISSUESANDTHEENVIRONMENT 12 

UNITV HUMANPOPULATIONANDTHEENVIRONMENT 12 
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OBJECTIVES 

20150S26A 

 

 

 

 TodevelopCProgramsusingbasicprogrammingconstructs 

 TodevelopCprogramsusingarraysandstrings 

 TodevelopapplicationsinCusingfunctions,pointersandstructures 

 Todoinput/outputandfilehandlinginC 
 

 

Introduction to programming paradigms - Structureof C program- C programming: Data Types –

Storage classes - Constants – Enumeration Constants - Keywords – Operators: Precedence 

andAssociativity-Expressions-Input/Outputstatements,Assignmentstatements–Decisionmaking 

statements - Switch statement - Looping statements – Pre-processor directives -Compilation 

process 
 

IntroductiontoArrays:Declaration,Initialization–Onedimensionalarray–
ExampleProgram:ComputingMean,MedianandMode-Twodimensionalarrays–
ExampleProgram:MatrixOperations(Addition,Scaling,DeterminantandTranspose)-
Stringoperations:length,compare, concatenate, copy – Selection sort, linear and binary search 

 

Introductiontofunctions:Functionprototype,functiondefinition,functioncall,Built-

infunctions(stringfunctions,mathfunctions)–Recursion–ExampleProgram:Computationof Sine 

series, Scientific calculator using built-in functions, Binary Search using recursivefunctions – 

Pointers – Pointer operators– Pointer arithmetic – Arrays and pointers – Array ofpointers – 

Example Program: Sorting of names– Parameter passing: Pass by value, Pass byreference – 

Example Program: Swapping of two numbers and changing the value of a variableusing pass by 

reference 
 

Structure-Nestedstructures–PointerandStructures–Arrayofstructures–

ExampleProgramusingstructuresandpointers–Selfreferentialstructures–Dynamicmemoryallocation 

- Singly linked list - typedef 
 

Files – Types of file processing: Sequential access, Random access – Sequential access file -

ExampleProgram:Findingaverageofnumbersstoredinsequentialaccessfile-Randomaccess file - 

Example Program: Transaction processing usingrandom access files– Commandline arguments 

TOTAL:60 

PERIODSOUTCOMES: 

Learnersshouldbeable 

to: 

 DevelopsimpleapplicationsinCusingbasicconstructs 

 Designandimplementapplicationsusingarraysandstrings 

 DevelopandimplementapplicationsinCusingfunctionsandpointers. 

 DevelopapplicationsinCusingstructures. 

 Designapplicationsusingsequentialandrandomaccessfileprocessing. 

UNITIII FUNCTIONSANDPOINTERS 9+3 

UNITI BASICSOFCPROGRAMMING 12 

PROGRAMMINGINC L T P C 

 5 1 0 4 

 

UNITII ARRAYSANDSTRINGS 9+3 

UNITIVSTRUCTURES 9+3 

UNITV FILEPROCESSING 9+3 
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TEXTBOOKS: 

1. ReemaThareja,―ProgramminginC‖,OxfordUniversityPress,SecondEdition,2016. 

2. Kernighan,B.WandRitchie,D.M,―TheCProgramminglanguage‖,SecondEdition, Pearson 

Education, 2006 

REFERENCES: 

1. PaulDeitelandHarveyDeitel,―CHowtoProgram‖,Seventhedition,PearsonPublication 

2. Juneja,B.LandAnitaSeth,―ProgramminginC‖,CENGAGELearningIndiapvt.Ltd.,2011 
3. PradipDey,ManasGhosh,―FundamentalsofComputingandProgramminginC‖,FirstEditio

n, Oxford University Press, 2009 

4. AnitaGoelandAjayMittal,―ComputerFundamentalsandProgramminginC‖,DorlingKinders

ley (India) Pvt. Ltd., Pearson Education in South Asia, 2011. 

5. ByronS.Gottfried,"Schaum'sOutlineofTheoryandProblemsofProgrammingwithC",McGraw

-Hill Education, 1996. 
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ENGINEERINGPRACTICESLABORATORY L T P C 
     

 0 0 3 2 

OBJECTIVES: 

 Toprovideexposuretothestudentswithhandsonexperienceonvariousbasicengine
ering practices in Civil, Mechanical, Electrical and Electronics Engineering. 

 

GROUPA(CIVIL&MECHANICAL) 
 

 

BUILDINGS: 
(a) Studyofplumbingandcarpentrycomponentsofresidentialandindustrialbuildings.Safetyaspect
s. 

 

PLUMBINGWORKS: 

(a) Studyofpipelinejoints,itslocationandfunctions:valves,taps,couplings,unions, 

reducers, elbows in household fittings. 

(b) Studyofpipeconnectionsrequirementsforpumpsandturbines. 
(c) Preparationofplumbinglinesketchesforwatersupplyandsew

age works. (d) Hands-on-exercise: 

Basicpipeconnections–Mixedpipematerialconnection–Pipeconnectionswith differentjoining 

components. 

(e)Demonstrationofplumbingrequirementsofhigh-risebuildings. 
 

CARPENTRYUSINGPOWERTOOLSONLY: 

(a)Studyofthejointsinroofs,doors,windows and 

furniture. (b) Hands-on-exercise: 

Woodwork,jointsbysawing,planingandcutting. 

II 

 

WELDING: 

(a)Preparationofbuttjoints,lapjointsandT-jointsbyShieldedmetalarcwelding. 

(b)Gasweldingpractice 

 

BASICMACHINING: 

(a)SimpleTurningandTaperturning 
(b)DrillingPractice 

 

SHEETMETAL WORK: 

(a)Forming&Bending: 
(b)Modelmaking–

Traysand funnels. (c) 
Differenttype of joints. 

 

MACHINEASSEMBLYPRACTICE: 

(a) Studyofcentrifugalpump 
(b) Studyofairconditioner 

 

DEMONSTRATIONON: 
(a) Smithyoperations,upsetting,swaging,settingdownandbending.Example–
Exercise – Production of hexagonal headed bolt. 

(b) Foundry operations likemould preparationfor gear 
andstepconepulley.(c)Fitting–Exercises–

Preparationofsquarefittingand V – fitting models. 

MECHANICALENGINEERINGPRACTICE 18 

CIVILENGINEERINGPRACTICE 13 
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GROUPB(ELECTRICAL&ELECTRONICS) 

 

1. Residentialhousewiringusingswitches,fuse,indicator,lampandenergymeter. 

2. Fluorescentlampwiring. 
3. Staircasewiring 
4. Measurementofelectricalquantities–voltage,current,power&powerfactorinRLCcircuit. 

5. Measurementofenergyusingsinglephaseenergymeter. 

6. Measurementofresistancetoearthofanelectricalequipment. 
 

ACsignalparameter(peak-peak,rmsperiod,frequency)usingCR. 

2. StudyoflogicgatesAND,OR,EX-ORandNOT. 
3. GenerationofClockSignal. 
4. Solderingpractice–ComponentsDevicesandCircuits–UsinggeneralpurposePCB. 

5. MeasurementofripplefactorofHWRandFWR. 

TOTAL:60PERIODSOUTCO

MES: 
Onsuccessfulcompletionofthiscourse,thestudentwillbeableto: 

 Fabricatecarpentrycomponentsandpipeconnectionsincludingplumbingworks. 
Useweldingequipments to join the structures. 

 Carryoutthebasicmachiningoperations 

 Makethemodelsusingsheetmetal works 

 Illustrateoncentrifugalpump,Airconditioner,operationsofsmithy,foundaryandfittings 

 Carryoutbasichomeelectricalworksandappliances 

 Measuretheelectricalquantities 

 Elaborateonthecomponents,gates,solderingpractices. 

III ELECTRICALENGINEERINGPRACTICE 13 

IV ELECTRONICSENGINEERINGPRACTICE 16 

1.StudyofElectroniccomponentsandequipments–Resistor,colour codingmeasurementof 

1540



SKILLDEVELOPMENT EMPLOYABILITY ENTREPRENUEURSHIP  

CIVIL 

1. Assortedcomponentsforplumbingconsistingofmetallicpipes,plasticpipes,flexiblepipes,couplings,unions, elbows, 

plugs and 

 
2. Carpentryvice(fittedtoworkbench) 15Nos. 

 
4.Modelsofindustrialtrusses,doorjoints,furniturejoints 5each 

 

 
2Nos(e)Hand 

 
2Nos 

MECHANICAL 

1.Arcweldingtransformerwithcablesandholders 5Nos. 

 
3.Weldingaccessorieslikeweldingshield,chippinghammer, 

 
4.Oxygenandacetylenegascylinders,blowpipeandother 

 

 

 

 

9.Study-purposeitems:centrifugalpump,air-conditioner Oneeach. 

 

ELECTRICAL 
 

 

 
4. Megger(250V/500V) 
5. PowerTools:(a)RangeFinder 

(b)DigitalLive-wiredetector 

1 No. 
2 Nos

2Nos 

ELECTRONICS 

 
5.Studypurposeitems:Telephone,FMradio,low-voltagepowersupply 

50Nos. 
10Nos. 
10Nos. 

2. Assortedelectroniccomponentsformakingcircuits 
3. SmallPCBs 
4. Multimeters 

10Nos. 1.Soldering guns 

1. Assortedelectricalcomponentsforhousewiring 
2. Electricalmeasuringinstruments 

15Sets 
10Sets 

3.Studypurposeitems:Ironbox,fanandregulator,emergencylamp1each 

wirebrush,etc. 5Sets. 

2.Weldingboothwithexhaust facility 5Nos. 

DrillingMachine 2Nos(f)Jigsaw 

3.Standardwoodworkingtools 15Sets. 

otherfittings. 15Sets. 

2Nos(d)Planer CircularSaw 

2Nos (b) 
2Nos (c) 

5.PowerTools:(a)RotaryHammer 

DemolitionHammer 

2Nos 8.PowerTool:AngleGrinder 

2Nos. 
2Nos. 
2Sets. 

2Sets. 

weldingoutfit. 
5. Centrelathe 
6. Hearthfurnace,anvilandsmithytools 

7. Mouldingtable,foundrytools 
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20150L28A 

 

 

OBJECTIVES: 

 

 TodevelopprogramsinCusingbasicconstructs. 

 TodevelopapplicationsinCusingstrings,pointers,functions,structures. 

 TodevelopapplicationsinCusingfileprocessing. 

 

LISTOFEXPERIMENTS: 

1. ProgramsusingI/Ostatementsandexpressions. 

2. Programsusingdecision-makingconstructs. 

3. Writea programtofind whether thegivenyear isleapyear or Not?(Hint:not everycenturionyear isaleap. 

For example 1700, 1800 and 1900 is not a leap year) 

4. Designacalculatortoperformtheoperations,namely,addition,subtraction,multiplication, divisionand 

square of a number. 

5. CheckwhetheragivennumberisArmstrongnumberornot? 

6. Givenasetofnumberslike<10,36,54,89,12,27>,findsum ofweightsbasedonthe followingconditions. 

 5ifitisaperfectcube. 

 4ifitisamultipleof4anddivisibleby6. 

 3ifitisaprimenumber. 

Sort thenumbers basedontheweightintheincreasingorder as shownbelow<10,its 

weight>,<36,itsweight><89,its weight> 

7. Populateanarraywithheightofpersonsandfindhowmanypersonsareabovetheaverageheight. 

8. Populatea twodimensionalarraywithheight andweight ofpersons andcomputetheBodyMass Index of the 

individuals. 

9. Givenastring―a$bcd./fg‖finditsreversewithoutchangingthepositionofspecialcharacters. 

(Exampleinput:a@gh%;jandoutput:j@hg%;a) 

10. Convert thegiven decimal number into binary, octal and hexadecimal numbers using user 

definedfunctions. 

11. Fromagivenparagraphperformthefollowingusingbuilt-infunctions: 

a. Findthetotalnumber ofwords. 

b. Capitalizethefirstwordofeachsentence. 

c. Replaceagivenwordwithanotherword. 

12. SolvetowersofHanoiusingrecursion. 

13. Sortthelist ofnumbersusingpassbyreference. 

14. Generatesalaryslipofemployeesusingstructuresandpointers. 

15. Computeinternalmarksofstudentsforfivedifferentsubjectsusingstructuresandfunctions. 

16. Insert, update, delete and append telephone details of anindividual or a company intoa 

telephonedirectory using random access file. 

CPROGRAMMINGLABORATORY L T P C 

 0 0 3 2 
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17. Count thenumber ofaccount holderswhosebalanceisless thantheminimumbalance using 

sequential access file. 

Miniproject 

18. Createa―Railwayreservationsystem‖withthefollowingmodules 

 Booking 

 Availabilitychecking 

 Cancellation 

 Preparechart 

TOTAL:60PERIODS 

 

OUTCOMES: 

Uponcompletionofthecourse,thestudentswillbeableto: 

 DevelopCprogramsforsimpleapplicationsmakinguseofbasicconst

ructs, arrays and strings. 

 DevelopCprogramsinvolvingfunctions,recursion,pointers,andstru

ctures. 
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20148C31A  

DISCRETEMATHEMATICS 

 

OBJECTIVES: 

 Toextendstudent‘slogicalandmathematicalmaturityandabilitytodealwithabstraction. 

 Tointroducemost ofthebasicterminologiesusedincomputersciencecoursesapplicationofideas 
to solve practical problems. 

 Tounderstandthebasicconceptsofcombinatoricsandgraphtheory 

 Tofamiliarizetheapplicationsofalgebraicstructures. 

 Tounderstandtheconceptsandsignificanceoflatticesandbooleanalgebrawhichare 
widely used in computer science and engineering. 

Propositionallogic–Propositionalequivalences-Predicatesandquantifiers–Nestedquantifiers – Rules of 

inference - Introduction to proofs – Proof methods and strategy. 
 

Mathematical induction – Strong induction and well ordering – The basics of counting – 

Thepigeonhole principle – Permutations and combinations – Recurrence relations – Solving 

linearrecurrence relations – Generating functions – Inclusion and exclusion principle and 

itsapplications 
 

Graphsandgraphmodels–Graphterminologyandspecialtypesofgraphs–Matrixrepresentationof graphs and 

graph isomorphism – Connectivity – Euler and Hamilton paths. 
 

Algebraicsystems–Semigroupsandmonoids-Groups–Subgroups–Homomorphism‘s– Normal 

subgroup and cosets – Lagrange‘s theorem – Definitions and examples of Rings andFields. 

 

Partial ordering – Posets – Lattices as posets – Properties of lattices - Lattices as 

algebraicsystems – Sub lattices – Direct product and homomorphism – Some special lattices – 

Booleanalgebra. 

TOTAL:60PERIODS 

OUTCOMES: 
Attheendofthecourse, studentswould: 

 Haveknowledgeoftheconceptsneededtotestthelogicofaprogram. 

 Haveanunderstandinginidentifyingstructuresonmanylevels. 

 Beawareofaclassoffunctions whichtransformafinitesetintoanotherfinitesetwhich 
relates to input and output functions in computer science. 

 Beawareofthecountingprinciples. 

 Beexposedtoconceptsandpropertiesofalgebraicstructuressuchasgroups,ringsandfields. 

TEXTBOOKS: 

1. Rosen,K.H.,"DiscreteMathematicsanditsApplications",7thEdition,TataMcGrawHillPub.Co. 
Ltd., New Delhi, Special Indian Edition, 2011. 

2. Tremblay,J.P.andManohar.R,"DiscreteMathematicalStructureswithApplicationstoComp

uter Science", Tata McGraw Hill Pub. Co. Ltd, New Delhi, 30th Reprint, 2011. 

REFERENCES: 

1. Grimaldi,R.P."DiscreteandCombinatorialMathematics:AnAppliedIntroduction",4th 
Edition, Pearson Education Asia, Delhi, 2007. 

UNITVLATTICESANDBOOLEANALGEBRA 12 

L T P C 

4 0 0 4 

 

UNITILOGICANDPROOFS 12 

UNITIICOMBINATORICS 12 

UNITIIIGRAPHS 12 

UNITIVALGEBRAICSTRUCTURES 12 
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2. Lipschutz,S.andMarkLipson.,"DiscreteMathematics",Schaum‘sOutlines,TataMcGrawHillPub. 
Co. Ltd., New Delhi, 3rd Edition, 2010. 
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OBJECTIVES: 

 TodesigndigitalcircuitsusingsimplifiedBooleanfunctions 

 Toanalyzeanddesigncombinationalcircuits 

 Toanalyzeanddesignsynchronousandasynchronoussequentialcircuits 

 TounderstandProgrammableLogicDevices 

 TowriteHDLcodeforcombinationalandsequentialcircuits 
 

 

Gates–NANDandNORImplementations. 
 

CombinationalCircuits–AnalysisandDesignProcedures-BinaryAdder-Subtractor-DecimalAdder 

-BinaryMultiplier-MagnitudeComparator -Decoders –Encoders– Multiplexers -Introduction to HDL – 

HDL Models of Combinational circuits. 
 

SequentialCircuits-StorageElements:Latches,Flip-Flops-AnalysisofClockedSequential Circuits - State 

Reduction and Assignment - Design Procedure - Registers and Counters-HDL Models of Sequential 

Circuits. 
 

AnalysisandDesignofAsynchronousSequentialCircuits –ReductionofStateandFlowTables –Race- 
free State Assignment – Hazards. 

 

RAM–MemoryDecoding–ErrorDetectionandCorrection-ROM- ProgrammableLogicArray–Programmable Array 
Logic – Sequential Programmable Devices. 

TOTAL:60PERIODS 

OUTCOMES: 

OnCompletionofthecourse, thestudentsshould be 

able to: 

 SimplifyBooleanfunctions usingKMap 

 DesignandAnalyzeCombinationalandSequentialCircuits 

 ImplementdesignsusingProgrammableLogicDevices 

 WriteHDLcodeforcombinationalandSequentialCircuits 

TEXTBOOKS: 

1. M. Morris R. Mano, Michael D. Ciletti, ―Digital Design: With an Introduction to 

theVerilog HDL, VHDL, and System Verilog‖, 6th Edition, Pearson Education, 2017. 

REFERENCES: 

1. G.K.Kharate,DigitalElectronics,OxfordUniversityPress,2010 
2. John F. Wakerly, Digital Design Principles and Practices, Fifth Edition, Pearson 

Education,2017. 

3. CharlesH.RothJr,LarryL.Kinney,FundamentalsofLogicDesign,SixthEdition,CENG

AGE Learning, 2013 

4. DonaldD.Givone,DigitalPrinciplesandDesign‖,TataMcGrawHill,2003. 

UNITV MEMORYAND PROGRAMMABLELOGIC 12 

20150C32 DIGITALPRINCIPLESANDSYSTEMDESIGN L T P C 

4 0 0 4 

UNITIBOOLEANALGEBRAANDLOGICGATES 12 

Number Systems - Arithmetic Operations - Binary Codes- Boolean Algebra and Logic Gates- 

TheoremsandPropertiesofBooleanAlgebra-BooleanFunctions-Canonicaland StandardForms-

SimplificationofBooleanFunctionsusingKarnaughMap-Logic 

UNITIICOMBINATIONALLOGIC 12 

UNITIIISYNCHRONOUSSEQUENTIALLOGIC 12 

UNITIVASYNCHRONOUSSEQUENTIALLOGIC 12 
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OBJECTIVES: 

 

 TounderstandtheconceptsofADTs 

 ToLearnlineardatastructures–lists,stacks,andqueues 

 Tounderstandsorting,searchingandhashingalgorithms 

 ToapplyTreeandGraphstructures 

 

Abstract Data Types (ADTs) –List ADT– array-based implementation– linked list implementationsingly 
linked lists- circularly linked lists- doubly-linked lists – applications of lists –PolynomialManipulation – 

All operations (Insertion, Deletion, Merge, Traversal). 
 

Stack ADT– Operations-Applications- Evaluating arithmeticexpressions- Conversion 

ofInfixtopostfixexpression - QueueADT– Operations- CircularQueue – Priority Queue-deQueue–

applications of queues. 
 

Tree ADT– tree traversals-Binary Tree ADT–expression trees–applicationsoftrees–binary searchtree ADT 

–Threaded Binary Trees- AVL Trees – B-Tree -B+ Tree - Heap – Applications of heap. 
 

Definition–RepresentationofGraph–Typesofgraph-Breadth-firsttraversal-Depth-firsttraversal – Topological 

Sort – Bi-connectivity – Cut vertex – Euler circuits – Applications of graphs. 
 

Searching- LinearSearch- Binary Search.Sorting - Bubble sort-Selection sort- Insertion sort-Shell sort–

Radixsort.Hashing-HashFunctions–SeparateChaining–OpenAddressing–Rehashing–Extendible Hashing. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Implementabstractdatatypesforlineardatastructures. 

 Applythedifferentlinearandnon-lineardatastructurestoproblemsolutions. 

 Criticallyanalyzethevarioussortingalgorithms. 

TEXTBOOKS: 

1. MarkAllenWeiss,―DataStructuresandAlgorithmAnalysisinC‖,2ndEdition,PearsonEducat

ion,1997. 

2. ReemaThareja,―DataStructuresUsingC‖,SecondEdition,OxfordUniversityPress,2011 

REFERENCES: 

1. ThomasH.Cormen,CharlesE.Leiserson,RonaldL.Rivest,CliffordStein,―IntroductiontoAlgori

thms", Second Edition, Mcgraw Hill, 2002. 

2. Aho,HopcroftandUllman,―DataStructuresandAlgorithms‖,PearsonEducation,1983. 
3. StephenG.Kochan,―ProgramminginC‖,3rdedition,PearsonEducation. 
4. EllisHorowitz,SartajSahni,SusanAnderson-

Freed,―FundamentalsofDataStructuresinC‖,Second Edition, University Press, 2008 

20150C33 DATASTRUCTURES L T P C 

3 0 0 3 

UNITILINEARDATASTRUCTURES–LIST 9 

UNITIILINEARDATASTRUCTURES–STACKS,QUEUES 9 

UNITIIINONLINEARDATASTRUCTURES–TREES 9 

UNITIVNONLINEARDATASTRUCTURES-GRAPHS 9 

UNITVSEARCHING,SORTINGANDHASHINGTECHNIQUES 9 
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20150C34 OBJECTORIENTEDPROGRAMMING L T P C 

  
3 0 0 3 

OBJECTIVES: 
     

 

 Tounderstand ObjectOrientedProgramming concepts andbasiccharacteristicsofJava 

 Toknowtheprinciplesofpackages,inheritanceandinterfaces 

 TodefineexceptionsanduseI/Ostreams 

 Todevelopajavaapplicationwiththreadsandgenericsclasses 

 TodesignandbuildsimpleGraphicalUserInterfaces 
 

Object Oriented Programming - Abstraction – objects and classes - Encapsulation- Inheritance -

Polymorphism- OOP in Java – Characteristics of Java – The Java Environment - Java Source File -

Structure – Compilation. Fundamental Programming Structures in Java – Defining classes in Java –

constructors, methods -access specifiers - static members -Comments, Data Types, Variables, 

Operators,Control Flow, Arrays , Packages - JavaDoc comments. 
 

Inheritance – Superclasses- sub classes –Protected members–constructors in subclasses- the Objectclass – 

abstract classes and methods- final methods and classes – Interfaces – defining an interface,implementing 

interface, differences between classes and interfaces and extending interfaces - Objectcloning -inner 

classes, Array Lists - Strings 
 

Exceptions - exception hierarchy - throwing and catching exceptions – built-in exceptions, creating 

ownexceptions,StackTraceElements.Input/ OutputBasics– Streams–BytestreamsandCharacterstreams – 

Reading and Writing Console – Reading and Writing Files 
 

Differences between multi-threading and multitasking, thread life cycle, creating threads, 

synchronizingthreads, Inter-thread communication, daemon threads, thread groups. Generic Programming 

– Genericclasses – generic methods – Bounded Types – Restrictions and Limitations. 
 

Graphicsprogramming-Frame–Components-workingwith2Dshapes-Usingcolor, fonts, andimages 

-Basicsofeventhandling-eventhandlers-adapterclasses-actions-mouseevents-AWTevent hierarchy - 

IntroductiontoSwing– layout management -SwingComponents –Text Fields , Text Areas –Buttons- Check 

Boxes – Radio Buttons – Lists- choices- Scrollbars – Windows –Menus – Dialog Boxes. 

 

TOTAL:45PERIODS 

OUTCOMES: 

Uponcompletionofthecourse,studentswillbeableto: 

 DevelopJavaprogramsusingOOPprinciples 

 DevelopJavaprogramswiththeconceptsinheritanceandinterfaces 

 BuildJavaapplicationsusingexceptionsandI/Ostreams 

 DevelopJavaapplicationswiththreadsandgenericsclasses 

 DevelopinteractiveJavaprogramsusingswings 

UNITIINTRODUCTIONTOOOPANDJAVAFUNDAMENTALS 10 

UNITIIINHERITANCEANDINTERFACES 9 

UNITIIIEXCEPTIONHANDLINGANDI/O 9 

UNITIVMULTITHREADINGANDGENERICPROGRAMMING 8 

UNITVEVENTDRIVENPROGRAMMING 9 

1548



SKILLDEVELOPMENT EMPLOYABILITY ENTREPRENUEURSHIP  

TEXTBOOKS: 

1. HerbertSchildt,―JavaThecompletereference‖,8thEdition,McGrawHillEducation,2011. 

2. CayS.Horstmann,Garycornell,―CoreJavaVolume –IFundamentals‖,9thEdition,PrenticeHall,2013. 

REFERENCES: 

1. PaulDeitel,HarveyDeitel,―JavaSE8forprogrammers‖,3rdEdition,Pearson,2015. 

2. StevenHolzner,―Java2Blackbook‖,Dreamtechpress,2011. 
3. TimothyBudd,―UnderstandingObject-

orientedprogrammingwithJava‖,UpdatedEdition,Pearson Education, 2000. 
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20150C35 COMMUNICATIONENGINEERING L T P C 
      

  3 0 0 3 

 

OBJECTIVES: 

 Tointroducetherelevanceofthiscoursetotheexistingtechnologythroughdemonstrations,casestu

dies, simulations, contributions of scientist, national/international policies with a futuristic 

vision along with socio-economic impact and issues 

 Tostudythevariousanaloganddigitalmodulationtechniques 

 Tostudytheprinciplesbehindinformationtheoryandcoding 

 Tostudythevariousdigitalcommunicationtechniques 
 

AmplitudeModulation–AM,DSBSC,SSBSC,VSB–PSD,modulatorsanddemodulators–Anglemodulation – 

PM and FM – PSD, modulators and demodulators – Superheterodyne receivers 
 

Lowpass samplingtheorem– Quantization – PAM –Linecoding–PCM,DPCM, DM, and ADPCM 

AndADM, Channel Vocoder - Time Division Multiplexing, Frequency Division Multiplexing 
 

Phaseshiftkeying–BPSK,DPSK,QPSK–PrinciplesofM-arysignalingM-aryPSK&QAM–Comparison, ISI – 

Pulse shaping – Duo binary encoding – Cosine filters – Eye pattern, equalizers 
 

Measure of information– Entropy – Source coding theorem – Shannon–Fanocoding, Huffman Coding,LZ 

Coding – Channel capacity – Shannon-Hartley law – Shannon's limit – Error control codes – Cycliccodes, 

Syndrome calculation – Convolution Coding, Sequential and Viterbi decoding 
 

PNsequences–properties–m-sequence–DSSS–Processinggain,Jamming–FHSS–Synchronisation and 

tracking – Multiple Access – FDMA, TDMA, CDMA, 

 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Abilitytocomprehendandappreciatethesignificanceandroleofthiscourseinthepresentcontem

porary world 

 Applyanaloganddigitalcommunicationtechniques. 

 Usedataandpulsecommunicationtechniques. 

 AnalyzeSourceandErrorcontrolcoding. 

TEXTBOOKS: 

1. HTaub,DLSchilling,GSaha,―PrinciplesofCommunicationSystems‖3/e,TMH2007 

2. 2.S.Haykin―DigitalCommunications‖JohnWiley2005 

REFERENCES: 

1. B.P.Lathi,―ModernDigitalandAnalogCommunicationSystems‖,3rdedition,OxfordUniversityPress, 

2007 

2. HPHsu,SchaumOutlineSeries–―AnalogandDigitalCommunications‖TMH2006 

3. B.Sklar,DigitalCommunicationsFundamentalsandApplications‖2/ePearsonEducation2007. 

UNITIANALOGMODULATION 9 

UNITIIPULSEMODULATION 9 

UNITIIIDIGITALMODULATIONANDTRANSMISSION 9 

UNITIVINFORMATIONTHEORYANDCODING 9 

UNITVSPREADSPECTRUMANDMULTIPLEACCESS 9 
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20150L36 DATASTRUCTURESLABORATORY L T P C 

  
0 0 3 2 

OBJECTIVES: 
     

 

 Toimplementlinearandnon-lineardatastructures 

 Tounderstandthedifferentoperationsofsearchtrees 

 Toimplementgraphtraversalalgorithms 

 Togetfamiliarizedtosortingandsearchingalgorithms 

 

 ArrayimplementationofStackandQueueADTs 

 ArrayimplementationofListADT 

 LinkedlistimplementationofList,StackandQueueADTs 

 ApplicationsofList,StackandQueueADTs 

 ImplementationofBinaryTreesandoperationsofBinaryTrees 

 ImplementationofBinarySearchTrees 

 ImplementationofAVLTrees 

 ImplementationofHeapsusingPriorityQueues. 

 GraphrepresentationandTraversalalgorithms 

 ApplicationsofGraphs 

 Implementationofsearchingandsortingalgorithms 

 Hashing–anytwocollisiontechniques 

 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TOTAL:60PERIODS 

 Writefunctionstoimplementlinearandnon-lineardatastructureoperations 

 -lineardatastructureoperationsforsolvingagivenproblem 

 -lineardatastructureoperationsforagivenproblem 

 nariofordatastorageand 

retrieval 
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20150L37 OBJECTORIENTEDPROGRAMMINGLABORATORY 

 

 

 

OBJECTIVES: 

 

 Tobuildsoftwaredevelopmentskillsusingjavaprogrammingforreal-worldapplications. 

 Tounderstandandapplytheconceptsofclasses,packages,interfaces,arraylist,exceptionhandli

ng and file processing. 

 Todevelopapplicationsusinggenericprogrammingandevent handling 

LISTOF EXPERIMENTS 

 

1. Develop a Java application to generate Electricity bill. Create a class with the following 

members:Consumer no., consumer name, previous month reading, current month reading, type of 

EBconnection (i.e domestic or commercial). Compute the bill amount using the following tariff. 

IfthetypeoftheEBconnectionisdomestic,calculatetheamounttobepaidasfollows: 

 First100units -Rs.1perunit 

 101-200units-Rs.2.50perunit 

 201-500units -Rs.4perunit 

 >501units -Rs.6perunit 

IfthetypeoftheEBconnectioniscommercial,calculatetheamounttobepaidasfollows: 

 First100units -Rs.2perunit 

 101-200units-Rs.4.50perunit 

 201-500units-Rs.6perunit 

 >501units -Rs.7perunit 

2. Developajavaapplicationtoimplementcurrencyconverter(DollartoINR,EUROtoINR,YentoINR 

andviceversa), distanceconverter (meter toKM, miles toKM andviceversa),timeconverter (hours 

to minutes, seconds and vice versa) using packages. 
 

3. Develop a java applicationwithEmployeeclass with Emp_name, Emp_id, Address, 

Mail_id,Mobile_noasmembers.Inherittheclasses,Programmer,AssistantProfessor,AssociateProfess

orandProfessor fromemployeeclass. AddBasicPay(BP)asthemember 
ofalltheinheritedclasseswith97%ofBP asDA, 10 %ofBP as HRA, 12%ofBPasPF,0.1%ofBP for 

staffclub fund.Generate pay slips for the employees with their gross and net salary. 

 
4. DesignaJavainterfaceforADTStack.Implementthisinterfaceusingarray.Providenecessaryexcepti

on handling in both the implementations. 

 
5. WriteaprogramtoperformstringoperationsusingArrayList.Writefunctionsforthefollowing 

a. Append-addatend 
b. Insert–addatparticularindex 

c. Search 
d. Listallstringstartswithgivenletter 

6. Write a Java Program to create an abstract class named Shape that contains two integers and 

anempty method named print Area(). Provide three classes named Rectangle, Triangle and 

Circlesuch that each one of the classesextends the class Shape.Each one ofthe classescontains 

onlythe method print Area () that prints the area of the given shape. 

7. WriteaJavaprogramtoimplementuser definedexceptionhandling. 

 

8. Write a Java program that reads a file name from the user, displays information about whether 

thefile exists, whether the file is readable, or writable, the type of file and the length of the file 
inbytes. 

L T P C 

0 0 3 2 
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9. Write a java program that implements a multi-threaded application that has three threads. 
Firstthread generates a random integer every1 secondandif thevalue is even, 

secondthreadcomputesthe squareofthe number andprints.Ifthevalueis odd, the third threadwill 

printthevalueofcube of the number. 

 
10. Writeajavaprogramtofindthemaximumvaluefromthegiventypeofelements usinga genericfunction. 

 

11. Designacalculatorusingevent-drivenprogrammingparadigmofJavawiththefollowingoptions. 

a) Decimalmanipulations 
b) Scientificmanipulations 

12. DevelopaminiprojectforanyapplicationusingJavaconcepts. 

 

TOTAL:60PERIODS 

OUTCOMES: 

Uponcompletionofthecourse,thestudentswillbeableto 

 DevelopandimplementJavaprograms forsimpleapplicationsthatmakeuseofclasses, packagesand 

interfaces. 

 DevelopandimplementJavaprogramswitharraylist,exceptionhandlingandmultithreading. 

 Designapplicationsusingfileprocessing,genericprogrammingandeventhandling. 
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OBJECTIVES: 

 

 Tounderstandthevariousbasiclogicgates 

 Todesignandimplementthevariouscombinationalcircuits 

 TodesignandimplementcombinationalcircuitsusingMSIdevices. 

 Todesignandimplementsequentialcircuits 

 TounderstandandcodewithHDLprogramming 

LISTOFEXPERIMENTS 

1. VerificationofBooleanTheoremsusingbasicgates. 

2. Designandimplementationofcombinationalcircuitsusingbasicgatesfor arbitraryfunctions, code 
converters. 

3. DesignandimplementHalf/FullAdderandSubtractor. 

4. DesignandimplementcombinationalcircuitsusingMSIdevices: 

a. 4–bitbinaryadder/subtractor 
b. Paritygenerator/checker 

c. MagnitudeComparator 
d. Applicationusingmultiplexers 

5. Designandimplementshift-registers. 
6. Designandimplementsynchronouscounters. 

7. Designandimplementasynchronouscounters. 
8. Codingcombinationalcircuitsusing HDL. 

9. CodingsequentialcircuitsusingHDL. 
10. Designandimplementationofasimpledigitalsystem(MiniProject). 

 

TOTAL:60PERIODS 

OUTCOMES: 

Uponcompletionofthecourse,thestudentswillbeableto: 

 Implementsimplifiedcombinationalcircuitsusingbasiclogicgates 

 ImplementcombinationalcircuitsusingMSIdevices 

 Implementsequentialcircuitslikeregistersandcounters 

 SimulatecombinationalandsequentialcircuitsusingHDL 

 

LISTOFEQUIPMENTFORABATCHOF30STUDENTS: 

LABORATORYREQUIREMENTFORBATCHOF30STUDENTSHARDWARE: 

1. Digitaltrainerkits-30 
2. DigitalICsrequiredfortheexperimentsinsufficientnumbers 

 

SOFTWARE: 

1. HDLsimulator. 

20150L38 DIGITALSYSTEMSLABORATORY L T P C 

0 0 3 2 
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20150L39 INTERPERSONALSKILLS/LISTENING&SPEAKING 

 

 

 
OBJECTIVES: 

 

TheCoursewillenablelearnersto: 

 EquipstudentswiththeEnglishlanguageskillsrequiredforthesuccessfulundertakingofacade

mic studies with primary emphasis on academic speaking and listening skills. 

 Provideguidanceandpracticeinbasicgeneralandclassroomconversationandtoengageinspecific 
academic speaking activities. 

 improvegeneralandacademiclisteningskills 

 Makeeffectivepresentations. 

 

UNITI 

Listening as a key skill- its importance- speaking - give personal information - askforpersonalinformation - 

express ability - enquire about ability - ask for clarification Improving pronunciation -pronunciation basics 

taking lecture notes - preparing to listen to a lecture - articulate a complete idea asopposed to producing 

fragmented utterances. 

 

UNITII 

Listen to a process information- give information, as part of a simple explanation - conversation 

starters:small talk - stressing syllables and speaking clearly - intonation patterns - compare 

andcontrastinformation and ideas from multiple sources- converse with reasonable accuracy over a wide 

range ofeveryday topics. 

UNITIII 

Lexical chunking for accuracy and fluency- factors influence fluency, deliver a five-minute informal talk -

greet - respond to greetings-describe health and symptoms-invite andoffer- accept-decline - takeleave - 

listen for and follow the gist- listen for detail 

UNITIV 

Being an active listener: giving verbal and non-verbal feedback - participating in a group discussion -

summarizing academic readings and lectures conversational speech listening to and participating 

inconversations - persuade. 

UNITV 

Formal and informal talk - listen to follow and respond to explanations, directions and instructions 

inacademic and business contexts - strategies for presentations and interactive communication - 

group/pairpresentations - negotiate disagreement in group work. 

TOTAL:30PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Listenandrespondappropriately. 

 Participateingroupdiscussions 

 Makeeffectivepresentations 

 Participateconfidentlyandappropriatelyinconversationsbothformalandinformal 

L T P C 

0 0 2 1 
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TEXTBOOKS: 

1. Brooks,Margret.SkillsforSuccess.ListeningandSpeaking.Level4OxfordUniversityPress,Oxfor

d: 2011. 

2. Richards,C.Jack.&DavidBholke.SpeakNowLevel3.OxfordUniversityPress,Oxford:2010 

REFERENCES: 

1. Bhatnagar,NitinandMamtaBhatnagar.CommunicativeEnglishforEngineersandProfessionals.Pears

on: New Delhi, 2010. 

2. Hughes,GlynandJosephineMoate.PracticalEnglishClassroom.OxfordUniversityPress:Oxford,2014. 

3. Vargo,Mari.SpeakNowLevel4.OxfordUniversityPress:Oxford,2013. 

4. RichardsC.Jack.PersontoPerson(Starter).OxfordUniversityPress:Oxford,2006. 

5. Ladousse,GillianPorter.RolePlay.OxfordUniversityPress:Oxford,2014 
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4 0 0 4 

OBJECTIVES: 

 

 Toprovidenecessarybasicconceptsinprobabilityandrandomprocessesforapplicationssuchasrandom 
signals, linear systems in communication engineering. 

 Tounderstandthebasicconceptsofprobability,oneandtwodimensionalrandomvariablesandtointroduc
e some standard distributions applicable to engineering which can describe real life phenomenon. 

 TounderstandthebasicconceptsofrandomprocesseswhicharewidelyusedinIT fields. 

 Tounderstandtheconceptofqueueingmodelsandapplyinengineering. 

 Tounderstandthesignificanceofadvancedqueueingmodels. 

 Toprovidetherequiredmathematicalsupportinreallifeproblemsanddevelopprobabilisticmodels 
which can be used in several areas of science and engineering. 

12 

UNITIPROBABILITYANDRANDOMVARIABLES 

Probability – Axioms of probability – Conditional probability – Baye‘s theorem - Discrete and 

continuousrandom variables – Moments – Moment generating functions – Binomial, Poisson, Geometric, 

Uniform,Exponential and Normal distributions. 
 

Joint distributions – Marginal and conditional distributions – Covariance – Correlation and linearregression 

– Transformation of random variables – Central limit theorem (for independent and identicallydistributed 

random variables). 
 

Classification–Stationaryprocess–Markovprocess-Poissonprocess–DiscreteparameterMarkovchain – 

Chapman Kolmogorov equations – Limiting distributions. 
 

Markovianqueues–Birthanddeathprocesses– Singleandmultipleserverqueueingmodels–Little‘sformula - 

Queues withfinitewaitingrooms – Queues with impatient customers :Balkingandreneging. 
 

Finitesourcemodels -M/G/1 queue– PollaczekKhinchinformula -M/D/1andM/EK/1asspecialcases– Series 

queues – Open Jackson networks. 

TOTAL:60PERIODS 

OUTCOMES: 

Uponsuccessfulcompletionofthecourse,studentsshouldbeableto: 

 Understandthefundamentalknowledgeoftheconceptsofprobabilityandhaveknowledgeof 
standard distributions which can describe real life phenomenon. 

 Understandthebasicconceptsofoneandtwodimensionalrandomvariablesandapplyinenginee

ring applications. 

 Applytheconceptofrandomprocessesinengineeringdisciplines. 

 Acquireskillsinanalyzingqueueingmodels. 

 Understandandcharacterizephenomenonwhichevolvewithrespecttotimein a 

20148C41A PROBABILITYANDQUEUINGTHEORY L T P C 

UNITIITWO-DIMENSIONALRANDOMVARIABLES 12 

UNITIIIRANDOMPROCESSES 12 

UNITIVQUEUEINGMODELS 12 

UNITVADVANCEDQUEUEINGMODELS 12 
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probabilisticmanner 

TEXTBOOKS: 

1. Gross, D.,Shortle, J.F,Thompson, 

J.MandHarris.C.M.,―FundamentalsofQueueingTheory",Wiley Student 4th Edition, 2014. 

2. Ibe, O.C., ―Fundamentalsof AppliedProbabilityandRandomProcesses", Elsevier, 

1stIndianReprint, 2007. 

REFERENCES: 

1. HweiHsu,"Schaum‘sOutlineofTheoryandProblemsofProbability,RandomVariablesandRandom 

Processes", Tata McGraw Hill Edition, New Delhi, 2004. 

2. Taha,H.A.,"OperationsResearch",9thEdition,PearsonIndiaEducationServices,Delhi,2016. 

3.  Trivedi, K.S.,"ProbabilityandStatisticswithReliability, QueueingandComputer Science 

Applications", 2nd Edition, John Wiley and Sons, 2002. 

4. Yates, R.D.andGoodman. D.J., "ProbabilityandStochasticProcesses", 2ndEdition, WileyIndia Pvt. 

Ltd., Bangalore, 2012. 
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3 0 0 3 

OBJECTIVES: 

 

 Tolearnthebasicstructureandoperationsofacomputer. 

 Tolearnthearithmeticandlogicunitandimplementationoffixed-

pointandfloatingpointarithmetic unit. 

 Tolearnthebasicsofpipelinedexecution. 

 To understandparallelismandmulti-coreprocessors. 

 Tounderstandthememoryhierarchies,cachememoriesandvirtualmemories. 

 TolearnthedifferentwaysofcommunicationwithI/Odevices. 

9 

UNITIBASICSTRUCTUREOFACOMPUTERSYSTEM 

FunctionalUnits–BasicOperationalConcepts–Performance –Instructions:Languageof theComputer– 

Operations, Operands – Instruction representation – Logical operations – decision making – 

MIPSAddressing. 
 

Addition and Subtraction – Multiplication – Division – Floating Point Representation – Floating 

PointOperations – Subword Parallelism 

 

A Basic MIPS implementation – Building aDatapath – Control Implementation Scheme– Pipelining –

Pipelined datapath and control – Handling Data Hazards & Control Hazards – Exceptions. 

 

Parallel processing challenges – Flynn‘s classification – SISD, MIMD, SIMD, SPMD, and 

VectorArchitectures - Hardware multithreading – Multi-core processors and other Shared 

MemoryMultiprocessors - Introduction to Graphics Processing Units, Clusters, Warehouse Scale 

Computers andother Message-Passing Multiprocessors. 
 

 

Memory Hierarchy - memory technologies – cache memory – measuring and improvingcacheperformance 

– virtual memory, TLB‘s – Accessing I/O Devices – Interrupts – Direct Memory Access –Bus structure – 
Bus operation – Arbitration – Interface circuits - USB. 

 

 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Understandthebasicsstructureofcomputers,operationsandinstructions. 

 Designarithmeticandlogicunit. 

 Understandpipelinedexecutionanddesigncontrolunit. 

 Understandparallelprocessingarchitectures. 

 UnderstandthevariousmemorysystemsandI/Ocommunication. 

20150C42 COMPUTERARCHITECTURE L T P C 

UNITIIARITHMETICFORCOMPUTERS 9 

UNITIIIPROCESSORANDCONTROLUNIT 9 

UNITIVPARALLELISIM 9 

UNITVMEMORY&I/OSYSTEMS 9 
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TEXTBOOKS: 

1. DavidA.PattersonandJohnL.Hennessy,ComputerOrganizationandDesign:TheHard
ware/Software Interface, Fifth Edition, Morgan Kaufmann / Elsevier, 2014. 

2.  CarlHamacher,ZvonkoVranesic,SafwatZakyandNaraigManjikian,ComputerOrganizationand 
Embedded Systems, Sixth Edition, Tata McGraw Hill, 2012. 

 

REFERENCES: 

1. WilliamStallings,ComputerOrganizationandArchitecture–

DesigningforPerformance,EighthEdition, Pearson Education, 2010. 

2. JohnP.Hayes,ComputerArchitectureandOrganization,ThirdEdition,TataMcGrawHill,2012. 

3. JohnL.HennesseyandDavidA.Patterson,ComputerArchitecture–

AQuantitativeApproach‖,Morgan Kaufmann / Elsevier Publishers, Fifth Edition, 2012. 
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20150C43 DATABASEMANAGEMENTSYSTEMS L T P C 

  
3 0 0 3 

OBJECTIVES: 
     

 

 Tolearnthefundamentalsofdatamodelsandtorepresent a 
databasesystemusingERdiagrams. 

 TostudySQLandrelationaldatabasedesign. 

 Tounderstandtheinternalstoragestructuresusingdifferentfileandindexingtechni

ques which will help in physical DB design. 

 Tounderstandthefundamentalconceptsoftransactionprocessing-

concurrencycontrol techniques and recovery procedures. 

 TohaveanintroductoryknowledgeabouttheStorageandQueryprocessingTechn
iques 

 

Purpose of Database System – Views of data – Data Models – Database System Architecture –

Introduction to relational databases– Relational Model – Keys – Relational Algebra – SQL fundamentals– 

Advanced SQL features – Embedded SQL– Dynamic SQL 
 

Entity-Relationship model – E-R Diagrams – Enhanced-ER Model – ER-to-Relational Mapping –

Functional Dependencies – Non-loss Decomposition – First, Second, Third Normal Forms, 

DependencyPreservation – Boyce/Codd Normal Form – Multi-valued Dependencies and Fourth Normal 

Form – JoinDependencies and Fifth Normal Form 
 

Transaction Concepts – ACID Properties – Schedules – Serializability – Concurrency Control – Need 

forConcurrency –Locking Protocols– TwoPhase Locking –Deadlock – Transaction Recovery-SavePoints – 

Isolation Levels – SQL Facilities for Concurrency and Recovery. 
 

RAID – File Organization – Organization of Records in Files – Indexing and Hashing –Ordered Indices –

B+ treeIndex Files – B tree Index Files – Static Hashing – Dynamic Hashing – Query ProcessingOverview 

– Algorithms for SELECT and JOIN operations – Query optimization using Heuristics and CostEstimation. 
 

Distributed Databases: Architecture, Data Storage, Transaction Processing – Object-based 

Databases:Object Database Concepts, Object-Relational features, ODMG Object Model, ODL, OQL - 

XMLDatabases: XML Hierarchical Model,DTD,XML Schema,XQuery–InformationRetrieval:IRConcepts, 

Retrieval Models, Queries in IR systems. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

UNITIRELATIONALDATABASES 9 

UNITIIDATABASEDESIGN 9 

UNITIIITRANSACTIONS 9 

UNITIVIMPLEMENTATIONTECHNIQUES 9 

UNITVADVANCEDTOPICS 9 
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 Classifythemodernandfuturisticdatabaseapplications basedonsizeandcomplexity 

 MapERmodeltoRelationalmodeltoperformdatabasedesigneffectively 

 Write queriesusingnormalizationcriteriaandoptimizequeries 

 Compareandcontrastvariousindexingstrategiesindifferentdatabasesystems 

 Appraisehowadvanceddatabasesdifferfromtraditionaldatabases. 

TEXTBOOKS: 

1. AbrahamSilberschatz,HenryF.Korth,S.Sudharshan,―DatabaseSystemConcepts‖,SixthEditi

on, Tata McGraw Hill, 2011. 

2. RamezElmasri,ShamkantB.Navathe,―FundamentalsofDatabaseSystems‖,SixthEdition,Pears

on Education, 2011. 

REFERENCES: 

1. C.J.Date,A.Kannan,S.Swamynathan,―AnIntroductiontoDatabaseSystems‖,EighthEdition,Pears

on Education, 2006. 

2. RaghuRamakrishnan,―DatabaseManagementSystems‖,FourthEdition,McGraw-

HillCollegePublications, 2015. 

3. G.K.Gupta,"DatabaseManagementSystems‖,TataMcGrawHill,2011. 
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20150C44 DESIGNANDANALYSISOFALGORITHMS 

 

 
OBJECTIVES: 

 

 Tounderstandandapplythealgorithmanalysistechniques. 

 Tocriticallyanalyzetheefficiencyofalternativealgorithmicsolutionsforthesameproblem 

 Tounderstanddifferentalgorithmdesigntechniques. 

 TounderstandthelimitationsofAlgorithmicpower. 
 

Notion of an Algorithm – Fundamentals of Algorithmic Problem Solving – Important Problem Types –

Fundamentals of the Analysis of Algorithmic Efficiency –Asymptotic Notations and their 

properties.Analysis Framework – Empirical analysis - Mathematical analysis for Recursive and Non-

recursivealgorithms - Visualization 
 

Brute Force – Computing an – String Matching - Closest-Pair and Convex-Hull Problems - 

ExhaustiveSearch - Travelling Salesman Problem - Knapsack Problem - Assignment problem. Divide and 

ConquerMethodology – Binary Search – Merge sort – Quick sort – Heap Sort - Multiplication of Large 

Integers –Closest-Pair and Convex - Hull Problems. 
 

Dynamic programming – Principle of optimality - Coin changing problem, Computing a 

BinomialCoefficient – Floyd‘s algorithm – Multi stage graph - Optimal Binary Search Trees – Knapsack 

Problemand Memory functions. Greedy Technique – Container loading problem - Prim‘s algorithm and 

Kruskal'sAlgorithm – 0/1 Knapsack problem, Optimal Merge pattern - Huffman Trees. 
 

The SimplexMethod-The Maximum-Flow Problem–Maximum Matchingin Bipartite 

Graphs,Stablemarriage Problem. 

UNITVCOPINGWITHTHELIMITATIONSOFALGORITHMPOWER 9 

Lower - Bound Arguments - P, NP NP- Complete and NP Hard Problems. Backtracking – n-Queenproblem 

- Hamiltonian Circuit Problem – Subset Sum Problem. Branch and Bound – LIFO Search andFIFO search - 

Assignment problem – Knapsack Problem – Travelling Salesman Problem - ApproximationAlgorithms for 

NP-Hard Problems – Travelling Salesman problem – Knapsack problem. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Designalgorithmsforvariouscomputingproblems. 

 Analyzethetimeandspacecomplexityofalgorithms. 

 Criticallyanalyzethedifferentalgorithmdesigntechniquesforagivenproblem. 

 Modifyexistingalgorithmstoimproveefficiency. 

L T P C 

3 0 0 3 

 

UNITIINTRODUCTION 9 

UNITIIBRUTEFORCEANDDIVIDE-AND-CONQUER 9 

UNITIIIDYNAMICPROGRAMMINGANDGREEDYTECHNIQUE 9 

UNITIVITERATIVEIMPROVEMENT 9 
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TEXTBOOKS: 

1. AnanyLevitin,―IntroductiontotheDesignandAnalysisofAlgorithms‖,ThirdEdition,PearsonEducat

ion, 2012. 

2. EllisHorowitz,SartajSahniandSanguthevarRajasekaran,ComputerAlgorithms/C++,SecondEditi

on, Universities Press, 2007. 

 

REFERENCES: 

1. ThomasH.Cormen,CharlesE.Leiserson,RonaldL.RivestandCliffordStein,Introductionto 

Algorithms‖, Third Edition, PHI Learning Private Limited, 2012. 

2. AlfredV.Aho,JohnE.HopcroftandJeffreyD.Ullman,―DataStructuresandAlgorit

hms‖, Pearson Education, Reprint 2006. 

3. HarshBhasin,―AlgorithmsDesignandAnalysis‖,Oxforduniversitypress,2016. 
4. S.Sridhar,―DesignandAnalysisofAlgorithms‖,Oxforduniversitypress,2014. 

5. http://nptel.ac.in/ 
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20150C45 OPERATINGSYSTEMS L T P C 

  
3 0 0 3 

OBJECTIVES: 
     

 

 Tounderstandthebasicconceptsandfunctionsofoperatingsystems. 

 TounderstandProcessesandThreads 

 ToanalyzeSchedulingalgorithms. 

 TounderstandtheconceptofDeadlocks. 

 Toanalyzevariousmemorymanagementschemes. 

 TounderstandI/OmanagementandFilesystems. 

 TobefamiliarwiththebasicsofLinuxsystemandMobileOSlikeiOSandAndroid. 
 

Computer System Overview-Basic Elements, Instruction Execution, Interrupts, Memory Hierarchy, 

CacheMemory, Direct MemoryAccess, Multiprocessor andMulticoreOrganization. 

Operatingsystemoverview-objectives and functions, Evolution of Operating System.- Computer System 

Organization OperatingSystem Structure and Operations- System Calls, System Programs, OS Generation 

and System Boot. 
 

Processes - Process Concept, Process Scheduling, Operations on Processes, Inter-process 

Communication;CPU Scheduling - Scheduling criteria, Scheduling algorithms, Multiple-processor 

scheduling, Real timescheduling; Threads- Overview, Multithreading models, Threading issues; Process 

Synchronization - Thecritical-section problem, Synchronization hardware, Mutex locks, Semaphores, 

Classic problems ofsynchronization, Critical regions, Monitors; Deadlock - System model, 

Deadlockcharacterization,Methods for handling deadlocks, Deadlock prevention, Deadlock 

avoidance,Deadlockdetection,Recovery from deadlock. 
 

Main Memory – Background, Swapping, Contiguous Memory Allocation, Paging, 

Segmentation,Segmentation with paging, 32 and 64 bit architecture Examples; Virtual Memory – 

Background, DemandPaging, Page Replacement, Allocation, Thrashing; Allocating Kernel Memory, OS 

Examples. 
 

Mass Storage system – Overview of Mass Storage Structure, Disk Structure, Disk Scheduling 

andManagement, swap space management; File-System Interface - File concept, Access methods, 

DirectoryStructure, Directory organization, File system mounting, File Sharing and Protection; File 

SystemImplementation- File System Structure, Directory implementation, Allocation Methods, Free 

SpaceManagement, Efficiency and Performance, Recovery; I/O Systems – I/O Hardware, Application 

I/Ointerface, Kernel I/O subsystem, Streams, Performance. 
 

Linux System - Design Principles, Kernel Modules, Process Management, Scheduling, 

MemoryManagement, Input-Output Management, File System, Inter-process Communication;Mobile OS - 

iOSand Android - Architecture and SDK Framework, Media Layer, Services Layer, Core OS Layer, 

FileSystem. 

TOTAL:45PERIODS 

UNITIOPERATINGSYSTEMOVERVIEW 9 

UNITIIPROCESSMANAGEMENT 9 

UNITIIISTORAGE MANAGEMENT 9 

UNITIVFILESYSTEMSANDI/OSYSTEMS 9 

UNITVCASESTUDY 9 
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OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Analyzevariousschedulingalgorithms. 

 Understanddeadlock,preventionandavoidancealgorithms. 

 Compareandcontrastvariousmemorymanagementschemes. 

 Understandthefunctionalityoffilesystems. 

 PerformadministrativetasksonLinuxServers. 

 CompareiOSandAndroidOperatingSystems. 

TEXTBOOKS: 

1. AbrahamSilberschatz,Peter BaerGalvinandGregGagne,―OperatingSystemConcepts‖,9th 

Edition, John Wiley and Sons Inc., 2012. 

REFERENCES: 

1. RamazElmasri,A.GilCarrick,DavidLevine,―OperatingSystems–ASpiralApproach‖,Tata 

McGraw Hill Edition, 2010. 

2. AchyutS.Godbole,AtulKahate,―OperatingSystems‖,McGrawHillEducation,2016. 
3. AndrewS.Tanenbaum,―ModernOperatingSystems‖,SecondEdition,PearsonEducation,2004. 

4. GaryNutt,―OperatingSystems‖,ThirdEdition,PearsonEducation,2004. 
5. HarveyM.Deitel,―OperatingSystems‖,ThirdEdition,PearsonEducation,2004. 
6.  DanielPBovetandMarcoCesati,―UnderstandingtheLinuxkernel‖,3rdedition,O‘Reilly,2005. 

7.  NeilSmyth,―iPhoneiOS4DevelopmentEssentials–Xcode‖,FourthEdition,Payloadmedia, 

2011. 
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20150C46 SOFTWAREENGINEERING L T P C 

  
3 0 0 3 

OBJECTIVES: 
     

 

 

 Tounderstandthephasesinasoftwareproject 

 TounderstandfundamentalconceptsofrequirementsengineeringandAnalysisModeling. 

 Tounderstandthevarioussoftwaredesignmethodologies 

 Tolearnvarioustestingandmaintenancemeasures 
 

Introduction to Software Engineering, Software Process, Perspective and Specialized Process Models–
Introduction to Agility-Agile process-Extreme programming-XP Process. 

 

Software Requirements: Functional and Non-Functional, User requirements, System 

requirements,Software Requirements Document – Requirement Engineering Process: Feasibility Studies, 
Requirementselicitation and analysis, requirements validation, requirements management-Classical 

analysis: Structuredsystem Analysis, Petri Nets- Data Dictionary. 

 

Design process – Design Concepts-Design Model– Design Heuristic – Architectural Design -

Architecturalstyles, Architectural Design, Architectural Mapping using Data Flow- User Interface Design: 
Interfaceanalysis, Interface Design –Component level Design: Designing Class based components, 

traditionalComponents. 
 

 

Softwaretestingfundamentals-Internal and external viewsof Testing-whiteboxtesting -basispathtesting-

controlstructuretesting-blackbox testing- RegressionTesting– Unit Testing– IntegrationTesting – 

Validation Testing –SystemTesting AndDebugging –SoftwareImplementationTechniques:Coding 
practices-Refactoring-MaintenanceandReengineering-BPRmodel-Reengineeringprocessmodel-Reverseand 

Forward Engineering. 
 

 

SoftwareProject Management:Estimation– LOC,FPBasedEstimation, Make/BuyDecisionCOCOMOI& II 
Model – Project Scheduling – Scheduling, EarnedValue Analysis Planning – Project Plan, Planning 

Process, RFP Risk Management – Identification, Projection -Risk Management-Risk Identification- 

RMMM Plan-CASE TOOLS 
 

 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 

 Identifythekeyactivitiesinmanagingasoftwareproject. 

 Comparedifferentprocessmodels. 

 ConceptsofrequirementsengineeringandAnalysisModeling. 

UNITISOFTWAREPROCESSANDAGILEDEVELOPMENT 9 

UNITIIREQUIREMENTSANALYSISANDSPECIFICATION 9 

UNITIIISOFTWAREDESIGN 9 

UNITIVTESTINGANDMAINTENANCE 9 

UNITVPROJECTMANAGEMENT 9 
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 Applysystematicprocedureforsoftwaredesignanddeployment. 

1568



SKILLDEVELOPMENT EMPLOYABILITY ENTREPRENUEURSHIP  

 Compareandcontrastthevarioustestingandmaintenance. 

 Manageprojectschedule,estimateprojectcostandeffortrequired. 

 

TEXTBOOKS: 

1. RogerS.Pressman,―SoftwareEngineering–APractitioner‟sApproach‖,SeventhEdition,McGraw-

Hill International Edition, 2010. 

2. 2.IanSommerville,―SoftwareEngineering‖,9thEdition,PearsonEducationAsia,2011. 

REFERENCES: 

1. RajibMall,―FundamentalsofSoftwareEngineering‖,ThirdEdition,PHILearningPrivateLimited,2009. 
2. PankajJalote,―SoftwareEngineering,APreciseApproach‖,WileyIndia,2010. 
3. KelkarS.A.,―SoftwareEngineering‖,PrenticeHallofIndiaPvtLtd,2007. 
4. StephenR.Schach,―SoftwareEngineering‖,TataMcGraw-HillPublishingCompanyLimited,2007. 

5. http://nptel.ac.in 
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20150L47 DATABASEMANAGEMENTSYSTEMS 

LABORATORY 

 

 
OBJECTIVES: 

 Theaimofthislaboratoryistoinculcatetheabilities of 

applyingtheprinciplesofthedatabasemanagement systems. This courseaims to 

preparethestudents for projects wherea proper implementation of databases will be required 

 Tounderstanddatadefinitionsanddatamanipulationcommands 

 Tolearntheuseofnestedandjoinqueries 

 Tounderstandfunctions,proceduresandproceduralextensionsofdatabases 

 Tobefamiliarwiththeuseofafrontendtool 

 Tounderstanddesignandimplementationoftypicaldatabaseapplications 

1. DataDefinitionCommands,DataManipulationCommandsforinserting,deleting,updatingandretrie

ving Tables and Transaction Control statements 

2. DatabaseQuerying–Simplequeries,Nestedqueries,SubqueriesandJoins 

3. Views,Sequences,Synonyms 
4. DatabaseProgramming:ImplicitandExplicitCursors 
5. ProceduresandFunctions 
6. Triggers 

7. ExceptionHandling 
8. DatabaseDesignusingERmodeling,normalizationandImplementationforanyapplication 
9. DatabaseConnectivitywithFrontEndTools 

10. CaseStudyusingreallifedatabaseapplications 

 

TOTAL:60PERIODS 

OUTCOMES: 

Uponcompletionofthecourse,thestudentswillbeableto: 

 Usetypicaldatadefinitionsandmanipulationcommands. 

 DesignapplicationstotestNestedandJoinQueries 

 ImplementsimpleapplicationsthatuseViews 

 ImplementapplicationsthatrequireaFront-endTool 

 CriticallyanalyzetheuseofTables,Views,FunctionsandProcedures 

L T P C 

0 0 3 2 
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20150L48 OPERATINGSYSTEMSLABORATORY L T P C 

  0 0 3 2 

OBJECTIVES: 

 TolearnUnixcommandsandshellprogramming 

 ToimplementvariousCPUSchedulingAlgorithms 

 ToimplementProcessCreationandInterProcessCommunication. 

 ToimplementDeadlockAvoidanceandDeadlockDetectionAlgorithms 

 ToimplementPageReplacementAlgorithms 

 ToimplementFileOrganizationandFileAllocationStrategies. 

 

LISTOFEXPERIMENTS 

1. BasicsofUNIXcommands 

2. Writeprogramsusingthefollowingsystemcalls ofUNIXoperatingsystemfork,exec,getpid, exit,wait, 

close, stat, opendir, readdir 

3. WriteCprogramstosimulateUNIXcommandslikecp,ls,grep,etc. 

4. ShellProgramming 

5. WriteCprogramstoimplementthevariousCPUSchedulingAlgorithms 

6. ImplementationofSemaphores 

7. ImplementationofSharedmemoryandIPC8.BankersAlgorithmforDeadlockAvoidance 

9. ImplementationofDeadlockDetectionAlgorithm 

10. WriteCprogramtoimplementThreading&SynchronizationApplications 

11. ImplementationofthefollowingMemoryAllocationMethodsforfixedpartition 

a) FirstFit 

b) Worst Fit 

c) BestFit 

12. ImplementationofPagingTechniqueofMemoryManagement 

13. ImplementationofthefollowingPageReplacementAlgorithms 

a) FIFO 

b) LRU 

c) LFU 

14. Implementation ofthevariousFileOrganizationTechniques 

15. ImplementationofthefollowingFileAllocationStrategies 

a) Sequential 

b) Indexed 

c) Linked 

 

TOTAL:60PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 ComparetheperformanceofvariousCPUSchedulingAlgorithms

 ImplementDeadlockavoidanceand DetectionAlgorithms

 ImplementSemaphores

 CreateprocessesandimplementIPC

 AnalyzetheperformanceofthevariousPageReplacementAlgorithms

 ImplementFileOrganizationandFileAllocationStrategies
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20150L49 ADVANCEDREADINGANDWRITING L T P C 

  
0 0 2 1 

OBJECTIVES: 
     

 

 Strengthenthereadingskillsofstudentsofengineering.

 Enhancetheirwritingskillswithspecificreferencetotechnicalwriting.

 Developstudents‘criticalthinkingskills.

 Providemoreopportunitiestodeveloptheirprojectandproposalwritingskills.

UNITI 

Reading - Strategies for effective reading-Use glosses and footnotes to aid reading comprehension- 

Readand recognize different text types-Predicting content using photos and title Writing-Plan before 

writing-Develop a paragraph: topic sentence, supporting sentences, concluding sentence –Write a 
descriptiveparagraph 

 

UNITII 

Reading-Read for details-Use of graphic organizers to review and aid comprehension Writing-
Statereasons and examples to support ideas in writing- Write a paragraph with reasons and examples- Write 

anopinion paragraph 

 

UNITIII 

Reading- Understanding pronoun reference and use of connectors in a passage- speed reading techniques-
Writing- Elements of a good essay-Types of essays- descriptive-narrative- issue-based-argumentative-

analytical. 

 

UNITIV 

Reading- Genre and Organization of Ideas- Writing-Email writing-visumes – Job application- 

projectwriting-writing convincing proposals. 

 

UNITV 

Reading-Criticalreadingandthinking-understandinghowthetextpositionsthereader-identify 
Writing-StatementofPurpose- letterofrecommendation-Visionstatement 

 

TOTAL:30PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Writedifferent typesofessays.

 Writewinningjobapplications.

 Readandevaluatetexts critically.

 Displaycriticalthinkinginvariousprofessionalcontexts.

 

TEXTBOOKS: 

1. GramerF.MargotandColinS.WardReadingandWriting(Level3)OxfordUniversityPress: 

Oxford, 2011 

2. DebraDaise,CharlNorloff,andPaulCarneReadingandWriting(Level4)OxfordUniversityPress: 

Oxford, 2011 

REFERENCES: 
1. Davis,JasonandRhondaLIss.EffectiveAcademicWriting(Level3)OxfordUniversityPress:Oxford,2006 

2. E.SureshKumarandetal.EnrichingSpeakingandWritingSkills.SecondEdition.OrientBlackswan:Hyderab

ad, 2012 
3. Withrow,Jeansandetal. 

InspiredtoWrite.ReadingsandTaskstodevelopwritingskills.Cambridge University Press: 
Cambridge, 2004 

4. Goatly,Andrew.CriticalReadingandWriting.Routledge:UnitedStatesofAmerica,2000 
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5. Petelin,RoslynandMarshDurham.TheProfessionalWritingGuide:KnowingWellandKnow

ing Why. Business & Professional Publishing: Australia, 2000 
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20148C51A 
ALGEBRAANDNUMBERTHEORY L T P C 

4 0 0 4 

OBJECTIVES: 

 

 Tointroducethebasicnotions 
ofgroups,rings,fieldswhichwillthenbeusedtosolverelatedproblems. 

 Tointroduceandapplytheconceptsofrings,finitefieldsandpolynomials. 

 Tounderstandthebasicconceptsinnumbertheory 

 ToexaminethekeyquestionsintheTheoryofNumbers. 

 Togiveanintegratedapproachtonumber theoryandabstractalgebra,andprovideafirmbasisforfurther 

reading and study in the subject. 
 

Groups : Definition - Properties - Homomorphism - Isomorphism - Cyclic groups - Cosets - 

Lagrange'stheorem.Rings: Definition-Subrings-Integraldomain -Field-Integermodulo n-

Ringhomomorphism. 
 

Rings - Polynomial rings - Irreducible polynomials over finite fields - Factorization of polynomials 

overfinite fields. 

UNITIIIDIVISIBILITYTHEORYANDCANONICALDECOMPOSITIONS 9 

Divisionalgorithm–Base-brepresentations –Number patterns –Primeandcompositenumbers –GCD– 

Euclidean algorithm – Fundamental theorem of arithmetic – LCM. 
 

LinearDiophantineequations–Congruence‘s–LinearCongruence‘s- Applications: Divisibilitytests-Modular 

exponentiation-Chinese remainder theorem – 2 x 2 linear systems. 

UNITVCLASSICALTHEOREMSANDMULTIPLICATIVEFUNCTIONS 9 

Wilson‘stheorem –Fermat‘s little theorem –Euler‘s theorem –Euler‘s Phi functions– Tau and Sigma 

functions. 

TOTAL:60PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Applythebasicnotions ofgroups, rings, fields 
whichwillthenbeusedtosolverelatedproblems. 

 Explainthefundamentalconceptsofadvancedalgebraandtheir 

roleinmodernmathematics and applied contexts. 

 Demonstrateaccurateandefficientuseofadvancedalgebraictechniques. 

 Demonstratetheir masterybysolvingnon -trivialproblems relatedtotheconcepts, and by 
proving simple theorems about the, statements proven by the text. 

 Apply integratedapproachto numbertheory andabstract algebra,and provide afirmbasis 
for further reading and study in the subject. 

UNITIGROUPSANDRINGS 12 

UNITIIFINITEFIELDSANDPOLYNOMIALS 9 

UNITIVDIOPHANTINEEQUATIONSANDCONGRUENCES 9 
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TEXTBOOKS: 

1. Grimaldi,R.PandRamana,B.V.,"DiscreteandCombinatorialMathematics",PearsonEducation,5th 

Edition, New Delhi, 2007. 

2. Koshy,T.,―ElementaryNumberTheorywithApplications‖,ElsevierPublications,NewDelhi,2002. 

 

REFERENCES: 

1. Lidl,R.andPitz,G,"AppliedAbstractAlgebra",SpringerVerlag,NewDelhi,2ndEdition,2006. 

2.  Niven,I.,Zuckerman.H.S.,andMontgomery,H.L.,―AnIntroductiontoTheoryofNumbers‖,John 

Wiley and Sons , Singapore, 2004. 

3. SanLingandChaopingXing,―CodingTheory–

AfirstCourse‖,CambridgePublications,Cambridge, 2004. 

1575



SKILLDEVELOPMENT EMPLOYABILITY ENTREPRENUEURSHIP  

20150C52 COMPUTERNETWORKS L T P C 

  
3 0 0 3 

OBJECTIVES: 
     

 Tounderstandtheprotocollayeringandphysicallevelcommunication.

 Toanalyzetheperformanceofanetwork.

 Tounderstandthevariouscomponentsrequiredtobuilddifferentnetworks.

 Tolearnthefunctionsofnetworklayerandthevariousroutingprotocols.

 TofamiliarizethefunctionsandprotocolsoftheTransportlayer.

 

Networks –NetworkTypes –ProtocolLayering–TCP/IPProtocolsuite–OSIModel–PhysicalLayer: 
Performance – Transmission media – Switching – Circuit-switched Networks – Packet Switching. 

 

Introduction – Link-LayerAddressing –DLC Services– Data-LinkLayerProtocols – HDLC – PPP-Media 

AccessControl-WiredLANs:Ethernet -WirelessLANs –Introduction–IEEE802.11,Bluetooth– Connecting 

Devices. 

 

NetworkLayerServices–Packetswitching–Performance–IPV4Addresses–ForwardingofIPPackets 
-NetworkLayer Protocols:IP, ICMPv4 –UnicastRoutingAlgorithms –Protocols–MulticastingBasics – 
IPV6 Addressing – IPV6 Protocol. 

 

Introduction–TransportLayer Protocols –Services–PortNumbers–User DatagramProtocol–Transmission 

Control Protocol – SCTP. 

 

WWWandHTTP–FTP–Email–Telnet–SSH–DNS–SNMP. 

 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Understandthebasiclayersanditsfunctionsincomputer networks.

 Evaluatetheperformanceofa network.
 Understandthebasicsofhowdataflowsfromonenodetoanother.
 Analyzeanddesignroutingalgorithms.
 Designprotocolsforvariousfunctionsinthenetwork.

 Understandtheworkingofvariousapplicationlayerprotocols.

TEXTBOOKS: 

1. BehrouzA.Forouzan,DataCommunicationsandNetworking,FifthEditionTMH,2013. 

 

REFERENCES: 

1. LarryL.Peterson,BruceS.Davie,ComputerNetworks:ASystemsApproach,FifthEdition,Morga
n Kaufmann Publishers Inc., 2012. 

2. WilliamStallings,DataandComputerCommunications,TenthEdition,PearsonEducation,2013. 

3. NaderF.Mir,ComputerandCommunicationNetworks,SecondEdition,PrenticeHall,2014. 
4. Ying-DarLin,Ren-

HungHwangandFredBaker,ComputerNetworks:AnOpenSourceApproach, McGraw Hill 

Publisher, 2011. 

5. JamesF.Kurose,KeithW.Ross,Computer Networking,ATop-

DownApproachFeaturingtheInternet, Sixth Edition, Pearson Education, 2013. 

UNITIINTRODUCTIONANDPHYSICALLAYER 9 

UNITIIDATA-LINKLAYER&MEDIAACCESS 9 

UNITIIINETWORK LAYER 9 

UNITIVTRANSPORTLAYER 9 

UNITVAPPLICATIONLAYER 9 
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20150C53 MICROPROCESSORSANDMICROCONTROLLERS L T P C 
  3 0 0 3 

OBJECTIVES: 

 

 TounderstandtheArchitectureof8086microprocessor. 

 TolearnthedesignaspectsofI/OandMemoryInterfacingcircuits. 

 Tointerfacemicroprocessorswith supportingchips. 

 TostudytheArchitectureof 8051microcontroller. 

 Todesignamicrocontrollerbasedsystem 

 

UNITITHE8086MICROPROCESSOR 9 

Introductionto8086–Microprocessorarchitecture–Addressingmodes-Instructionsetandassembler 

directives–Assemblylanguageprogramming–ModularProgramming-LinkingandRelocation-Stacks 

-Procedures–Macros–Interruptsandinterruptserviceroutines–ByteandStringManipulation.  

 

UNITII8086SYSTEMBUSSTRUCTURE 9 

8086signals–Basicconfigurations–Systembustiming–Systemdesignusing8086–I/Oprogramming 

–IntroductiontoMultiprogramming–SystemBusStructure–Multiprocessorconfigurations– 

Coprocessor,CloselycoupledandlooselyCoupledconfigurations –Introductiontoadvancedprocessors. 

 

Memory Interfacing and I/O interfacing - Parallel communication interface – Serial 

communicationinterface – D/A and A/D Interface - Timer – Keyboard /display controller – Interrupt 

controller – DMAcontroller – Programming and applications Case studies: Traffic Light control, 

LEDdisplay ,LCDdisplay, Keyboard display interface and Alarm Controller. 

 

Architectureof8051 –SpecialFunctionRegisters(SFRs) -I/OPins PortsandCircuits -Instructionset -

Addressing modes - Assembly language programming. 

 

Interfacing - ADC, DAC & Sensor Interfacing - External Memory Interface- Stepper Motor and 

Waveformgeneration-ComparisonofMicroprocessor, Microcontroller, PICandARMprocessors 

 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Understandandexecuteprogramsbasedon8086microprocessor. 

 DesignMemory Interfacingcircuits. 

 DesignandinterfaceI/Ocircuits. 

 Designandimplement8051microcontrollerbasedsystems. 

TEXTBOOKS: 

1. Yu-ChengLiu,GlennA.Gibson,―MicrocomputerSystems:The8086/8088Family-

Architecture,Programming and Design‖, Second Edition, Prentice Hall of India, 2007. (UNIT I- III) 

2.  Mohamed Ali Mazidi, Janice Gillispie Mazidi, Rolin McKinlay, ―The 8051 Microcontroller 

andEmbeddedSystems:UsingAssemblyandC‖,SecondEdition,Pearsoneducation,2011.(UNITIV-V) 

REFERENCES: 

1. DoughlasV.Hall,―MicroprocessorsandInterfacing,ProgrammingandHardware‖,TMH,2012 

2. A.K.Ray,K.M.Bhurchandi,‖AdvancedMicroprocessorsandPeripherals―3rdedition,TataMc

GrawHill,2012 

UNITIIII/OINTERFACING 9 

UNITIVMICROCONTROLLER 9 

Programming8051Timers-SerialPortProgramming-InterruptsProgramming–LCD&Keyboard 

9 UNITVINTERFACINGMICROCONTROLLER 
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20150C55 THEORYOFCOMPUTATION L T P C 

  
3 0 0 3 

OBJECTIVES: 
     

 

 Tounderstandthelanguagehierarchy 

 Toconstructautomataforanygivenpatternandfinditsequivalentregularexpressions 

 Todesignacontextfreegrammarforanygivenlanguage 

 TounderstandTuringmachinesandtheircapability 

 TounderstandundecidableproblemsandNPclassproblems. 
 

Introduction to formal proof – Additional forms of Proof – Inductive Proofs –Finite Automata –

Deterministic Finite Automata – Non-deterministic Finite Automata – Finite Automata with 

EpsilonTransitions 
 

RegularExpressions– FAand RegularExpressions – Proving Languagesnot to be regular–ClosureProperties 

of Regular Languages – Equivalence and Minimization of Automata. 
 

CFG – Parse Trees – Ambiguity in Grammars and Languages – Definition of the Pushdown Automata –

Languages of a Pushdown Automata – Equivalence of Pushdown Automata and CFG, 

DeterministicPushdown Automata. 
 

Normal FormsforCFG–PumpingLemma forCFL–ClosurePropertiesofCFL–TuringMachines–Programming 

Techniques for TM. 
 

NonRecursiveEnumerable(RE)Language–UndecidableProblemwithRE–UndecidableProblems about TM – 

Post‘s Correspondence Problem, The Class P and NP. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Constructautomata,regularexpressionforanypattern. 

 WriteContextfreegrammar foranyconstruct. 

 DesignTuringmachinesforanylanguage. 

 ProposecomputationsolutionsusingTuringmachines. 

 Derivewhetheraproblemisdecidableor not. 

TEXTBOOKS: 

1. J.E.Hopcroft,R.MotwaniandJ.DUllman,―IntroductiontoAutomataTheory,LanguagesandComp

utations‖, Second Edition, Pearson Education, 2003. 

REFERENCES: 

1. H.R.LewisandC.H.Papadimitriou,―ElementsofthetheoryofComputation‖,SecondEdition,PHI,2003. 

2. J.Martin,―IntroductiontoLanguagesandtheTheoryofComputation‖,ThirdEdition,TMH,2003. 

3. MichealSipser,―IntroductionoftheTheoryandComputation‖,ThomsonBrokecole,1997 

UNITIAUTOMATAFUNDAMENTALS 9 

UNITIIREGULAREXPRESSIONSANDLANGUAGES 9 

UNITIIICONTEXTFREEGRAMMARANDLANGUAGES 9 

UNITIVPROPERTIESOFCONTEXTFREELANGUAGES 9 

UNITVUNDECIDABILITY 9 
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20150C56 OBJECTORIENTEDANALYSISANDDESIGN L T P C 

  
3 0 0 3 

OBJECTIVES: 
     

 Tounderstandthefundamentalsofobject modeling 

 TounderstandanddifferentiateUnifiedProcessfromotherapproaches. 

 TodesignwithstaticUMLdiagrams. 

 TodesignwiththeUMLdynamicandimplementationdiagrams. 

 Toimprovethesoftwaredesignwithdesignpatterns. 

 Totestthesoftwareagainstitsrequirementsspecification 
 

IntroductiontoOOADwithOOBasics -UnifiedProcess –UMLdiagrams–UseCase–Casestudy– the 
Next Gen POS system, Inception -Use case Modelling – Relating Use cases – 

include,extendandgeneralization–WhentouseUse-cases 
 

Class Diagram–– Elaboration – Domain Model – Finding conceptual classes and description classes –
Associations – Attributes – Domain model refinement – Finding conceptual class Hierarchies –

Aggregation and Composition - Relationship between sequence diagrams and use cases – When to 

useClass Diagrams. 
 

DynamicDiagrams–UMLinteractiondiagrams- System sequencediagram–Collaborationdiagram– 

WhentouseCommunicationDiagrams -StatemachinediagramandModelling–Whento use 

State Diagrams - Activity diagram – When to use activity diagrams 

GRASP:Designingobjectswithresponsibilities–Creator–Informationexpert–LowCoupling– 

HighCohesion–Controller.DesignPatterns –creational –factorymethod–structural –Bridge–Adapter– 

behavioural -Strategy – observer –Applying GoF design patterns – Mapping design to code. 

ObjectOrientedMethodologies–SoftwareQualityAssurance–

ImpactofobjectorientationonTesting – Develop Test Cases and Test Plans 

TOTAL:45PERIODS 

OUTCOMES:Attheendofthecourse,thestudentshouldbeableto: 

 ExpresssoftwaredesignwithUMLdiagrams 

 DesignsoftwareapplicationsusingOOconcepts. 

 Identifyvariousscenariosbasedonsoftwarerequirements 

 TransformUMLbasedsoftwaredesignintopatternbaseddesignusingdesignpatterns 

 UnderstandthevarioustestingmethodologiesforOOsoftware 

 

TEXTBOOKS: 

1. CraigLarman,―ApplyingUMLandPatterns:AnIntroductiontoObject-
OrientedAnalysisandDesign and Iterative Development‖, Third Edition, Pearson Education, 2005. 

2. AliBahrami-ObjectOrientedSystemsDevelopment-McGrawHillInternationalEdition-1999 

 

REFERENCES: 

1. ErichGamma,andRichardHelm,RalphJohnson,JohnVlissides,―Designpatterns:Elementsof 

Reusable Object-Oriented Software‖, Addison-Wesley, 1995. 

2. MartinFowler,―UMLDistilled:ABriefGuidetotheStandardObjectModelingLanguage‖,Third 

edition, Addison Wesley, 2003. 

UNITIUNIFIEDPROCESSANDUSECASEDIAGRAMS 9 

UNITIISTATICUMLDIAGRAMS 9 

UNITIIIDYNAMICANDIMPLEMENTATIONUMLDIAGRAMS 9 

UNITIV DESIGNPATTERNS 9 

UNITVTESTING 9 
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20150L57

 MICROPROCESSORSANDMICROCONTROLLE

RSLABORATORY 

 
OBJECTIVES: 

 

 ToIntroduceALPconcepts,featuresandCodingmethods 

 WriteALPforarithmeticandlogicaloperationsin8086and8051 

 DifferentiateSerialand ParallelInterface 

 InterfacedifferentI/Os withMicroprocessors 

 BefamiliarwithMASM 

 

LISTOFEXPERIMENTS 

 

8086ProgramsusingkitsandMASM 

 

1. BasicarithmeticandLogicaloperations 

2. Moveadatablockwithoutoverlap 
3. Codeconversion,decimalarithmeticandMatrixoperations. 

4. Floatingpointoperations,stringmanipulations,sortingandsearching 
5. Passwordchecking,PrintRAMsizeandsystemdate 

6. CountersandTimeDelay 

Peripheralsand InterfacingExperiments 

7. Trafficlightcontroller 
8. Steppermotorcontrol 
9. Digital clock 

10. KeyboardandDisplay 

11. Printerstatus 
12. SerialinterfaceandParallelinterface 

13. A/DandD/AinterfaceandWaveformGeneration 
 

8051ExperimentsusingkitsandMASM 

14. BasicarithmeticandLogicaloperations 
15. SquareandCubeprogram,Find2‘scomplementofanumber 
16. UnpackedBCDtoASCII 

 

OUTCOMES: 

 

 

 

 

TOTAL:60PERIODS 

Attheendofthecourse,thestudentshouldbeableto: 

 WriteALPProgrammesforfixedandFloatingPointandArithmeticoperations 

 InterfacedifferentI/Os withprocessor 

 GeneratewaveformsusingMicroprocessors 

 ExecuteProgramsin8051 

 ExplainthedifferencebetweensimulatorandEmulator 

L T P C 

0 0 3 2 

 

1580



SKILLDEVELOPMENT EMPLOYABILITY ENTREPRENUEURSHIP  

20150L58

 OBJECTORIENTEDANALYSISANDDESI

GNLABORATORY 

 
OBJECTIVES: 

 Tocapturetherequirementsspecificationforanintendedsoftwaresystem 

 TodrawtheUMLdiagramsforthegivenspecification 

 Tomapthedesignproperlytocode 

 Totestthesoftwaresystemthoroughlyforallscenarios 

 Toimprovethedesignbyapplyingappropriatedesignpatterns. 

 

LISTOFEXPERIMENTS 

Draw standard UML diagrams using an UML modeling tool for a given case study and map design 

tocodeand implement a 3 layered architecture. Test thedeveloped codeand validatewhether theSRS 
issatisfied. 

1. Identifyasoftwaresystemthat needstobedeveloped. 
2. DocumenttheSoftwareRequirementsSpecification(SRS)fortheidentifiedsystem. 

3. IdentifyusecasesanddeveloptheUseCasemodel. 
4. IdentifytheconceptualclassesanddevelopaDomainModelandalsoderiveaClassDiagra

m from that. 
5. Usingtheidentifiedscenarios,findtheinteractionbetweenobjectsandrepresentthemusingUML 

Sequence and Collaboration Diagrams 

6. DrawrelevantStateChartandActivityDiagramsforthesamesystem. 
7. Implementthesystemasperthedetaileddesign 
8. Testthesoftwaresystemforallthescenariosidentifiedaspertheusecasediagram 

9. Improvethereusabilityandmaintainabilityofthesoftwaresystembyapplyingappropriatedesig

n patterns. 

10. Implementthemodifiedsystemandtestitforvariousscenarios 
 

SUGGESTEDDOMAINSFORMINI-PROJECT: 

1. Passportautomationsystem. 

2. Bookbank 
3. Examregistration 

4. Stockmaintenancesystem. 

5. Onlinecourse reservationsystem 
6. Airline/Railwayreservationsystem 

7. Softwarepersonnelmanagementsystem 
8. Creditcardprocessing 

9. e-bookmanagementsystem 

10. Recruitmentsystem 
11. Foreigntradingsystem 

12. Conferencemanagementsystem 
13. BPOmanagementsystem 

14. Librarymanagementsystem 
15. Studentinformationsystem 

 

OUTCOMES: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TOTAL:60PERIODS 

Attheendofthecourse,thestudentshouldbeableto: 

 Uponcompletionofthiscourse,thestudentswillbeableto: 

 PerformOOanalysisanddesignforagivenproblemspecification. 

 IdentifyandmapbasicsoftwarerequirementsinUMLmapping. 

 Improvethesoftwarequalityusingdesignpatternsandtoexplaintherationalebehindapplyi

ng specific design patterns 

 TestthecomplianceofthesoftwarewiththeSRS 

L T P C 

0 0 3 2 
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0 0 3 2 

OBJECTIVES: 

 Tolearnandusenetworkcommands. 

 Tolearnsocketprogramming. 

 Toimplementandanalyzevariousnetworkprotocols. 

 Tolearnandusesimulationtools. 

 Tousesimulationtoolstoanalyzetheperformanceofvariousnetworkprotocols. 

 

 

LISTOFEXPERIMENTS 

1. Learntousecommandsliketcpdump,netstat,ifconfig,nslookupandtraceroute.Capturepingandtracero
ute PDUs using a network protocol analyzer and examine. 

2. WriteaHTTPwebclientprogramtodownloadawebpageusingTCPsockets. 

3. ApplicationsusingTCPsocketslike: 

a. Echoclientandechoserver 

b. Chat 

c. FileTransfer 
4. SimulationofDNSusingUDPsockets. 

5. WriteacodesimulatingARP/RARPprotocols. 
6. StudyofNetworksimulator(NS)andSimulationofCongestionControlAlgorithmsusingNS. 

7. StudyofTCP/UDPperformanceusingSimulation tool. 

8. SimulationofDistanceVector/LinkStateRoutingalgorithm. 
9. PerformanceevaluationofRoutingprotocolsusingSimulationtool. 

10. Simulationoferrorcorrectioncode(likeCRC). 

TOTAL:60PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 ImplementvariousprotocolsusingTCPandUDP. 

 Comparetheperformanceofdifferenttransportlayerprotocols. 

 Usesimulationtoolstoanalyzetheperformanceofvariousnetworkprotocols. 

 Analyzevariousroutingalgorithms. 

 Implementerrorcorrectioncodes. 

20150L59 NETWORKSLABORATORY L T P C 
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OBJECTIVES: 

 

Commonto(Civil,Mechanical,EEE,ECE,CSE) 
L T P

 C3 0 0

 3 

Tocreateabasicappreciationtowardsresearchprocessandawarenessofvariousresearch publication 

 Tounderstandthestepsinresearchprocessandthesuitablemethods. 

 Toidentifyvariousresearchcommunicationsandtheirsalientfeatures 

 Tocarryoutbasicliteraturesurveyusingthecommondata-bases 

 Togiveexposuretostandardlaboratoryprecautionsandbestpracticesforexperimentalwork 

 Toprovideorientationforbasicmathematicalcomputationusefulinbasicresearch 
 

Introduction to Research – Definition, Objectives, Motivation and purpose – types of research – Pure 
andapplied, survey, case study experimental, exploratory – Research Design – Steps in selection and 

formulationofresearchproblem-Stepsinresearch–CriteriaofGoodResearch,ProblemsEncounteredby 

Researchersin India. 
 

ResearchProblem:Definitionofresearchproblem, selectingtheproblem-Necessityofdefiningtheproblem 

-Techniquesinvolvedindefiningtheproblem-Researchdesign-Needsandfeaturesofgooddesign- Different 

researchdesign -Basic principles of experimental designs. Development of a researchplan, Formulation of 
Hypothesis – Sampling techniques –Sampling error and samplesize. Literaturetypes- compendia and tables of 

information, Reviews, General treatises, Monographs. 
 

Methodsofdatacollection–Primary andsecondarydata–observation–interview–Questionnaire–Toolsfor 

questionnaire;surveying & literature survey, spreadsheets, Technical writing, Construction of tools fordata 

collection – testing validity – pilot study and pre-testing, Survey vs Experiment, Practical Exercises.Collection 

of literature, manual collection from library, usage of library, collection of literature from Scopus,Science 
Direct etc., compiling literature, software utilization in literature collection. 

 

Processing and analysis of data – editing – coding – transcription – tabulation –outline of statistical analysis-
Uncertainty, accuracy and precision- Mean value; standard deviation; error on the mean-Using a spreadsheetfor 

data analysis- Graphs and graph plotting-Least squares methods – descriptive statistics – elements ofprocessing 

through computer- packages for analysis (Excel 

 

Review of literature, Report writing – target audience – types of reports – contents of reports – styles 
andConventions in reporting – steps in drafting a report. Basic concept of research paper writing for Journals 
andformats of publications in Journals, Report Structure - writing research abstract - introduction, review 
ofliterature, result, conclusions, Concepts of Bibliography and references, Technical Presentation. 

 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Abilityto carryoutindependent literaturesurveycorrespondingtothespecificpublicationtype 

and assess basic experimental as well as conceptual set up. 

UNITV 9 

20150CRM 
RESEARCHMETHODOLOGY 

UNITI 9 

UNIT II 9 

UNIT III 9 

UNIT IV 9 
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TEXTBOOKS: 

1.C.R.Kothari,ResearchMethodology,NewAgeInternationalPublishers.NewDelhi,2004. 

REFERENCES: 

1. Rajammal.P.Devadas,1976,Ahandbookofmethodologyofresearch,RMMVidyalayaPress. 

2. R.ADayandA.L.Underwood,Quantitativeanalysis,PrenticeHall,1999. 
3. R.Gopalan,Thesiswriting,VijayNicoleImprintsPrivateLtd.,2005. 
4. W.J.DeCoursey,StatisticsandProbabilityforEngineeringApplicationsWithMicrosoft®Excel,Newn

es, 2003. 

5. ArchibaldFripp,JonFripp,MichaelFripp;Just-in-

TimeMathforEngineers,ElsevierScience&Technology Books, 2003. 
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Introduction-JavawebservicesBasics–Creating,Publishing,TestingandDescribingaWeb 

20150C61 INTERNETPROGRAMMING L T P C 

  
3 0 0 3 

OBJECTIVES: 
     

 

 TounderstanddifferentInternetTechnologies. 

 Tolearnjava-

specificwebservicesarchitectureTodesignacontextfreegrammarforanygivenlanguage 

 

WebEssentials:Clients,ServersandCommunication–TheInternet–BasicInternetprotocols–World wide web – 

HTTP Request Message – HTTP Response Message – Web Clients – Web Servers –HTML5 – Tables – 

Lists – Image – HTML5 control elements – Semantic elements – Drag and Drop –Audio – Video controls - 

CSS3 – Inline,embedded and external style sheets– Rule cascading–Inheritance– Backgrounds – Border 

Images – Colors – Shadows – Text – Transformations – Transitions –Animations. 
 

ava Script: An introduction to JavaScript–JavaScript DOM Model-Date andObjects,- RegularExpressions-

ExceptionHandling-Validation-Built-inobjects-EventHandling-DHTMLwithJavaScript- JSON introduction 

– Syntax – Function Files – Http Request – SQL. 
 

Servlets:JavaServletArchitecture-ServletLifeCycle-FormGETandPOSTactions-SessionHandling- 

Understanding Cookies- Installing and Configuring Apache Tomcat Web Server- 

DATABASECONNECTIVITY: JDBC perspectives, JDBC program example - JSP: Understanding Java 

Server Pages-JSP Standard Tag Library (JSTL)-Creating HTML forms by embedding JSP code. 
 

An introduction to PHP: PHP- Using PHP- Variables- Program control- Built-in functions- 

FormValidation- Regular Expressions - File handling – Cookies - Connecting to Database. XML: Basic 

XML-DocumentType Definition- XML SchemaDOMand Presenting XML,XML 

ParsersandValidation,XSL and XSLT Transformation, News Feed (RSS and ATOM). 
 

 

services (WSDL)-Consumingawebservice,DatabaseDrivenweb servicefromanapplication–SOAP. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 ConstructabasicwebsiteusingHTMLandCascadingStyleSheets. 

 BuilddynamicwebpagewithvalidationusingJavaScript objectsandbyapplyingdifferentevent 
handling mechanisms. 

 DevelopserversideprogramsusingServletsandJSP. 

UNITI WEBSITEBASICS,HTML5,CSS3,WEB 2.0 9 

UNITIICLIENTSIDEPROGRAMMING 9 

UNITIIISERVERSIDEPROGRAMMING 9 

UNITIVPHPandXML 9 

UNITVINTRODUCTIONTOAJAXandWEBSERVICES 9 

AJAX:AjaxClientServerArchitecture-XMLHttpRequestObject-CallBackMethods;WebServices: 
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 ConstructsimplewebpagesinPHPandtorepresent datainXMLformat. 

 UseAJAXandwebservicestodevelopinteractivewebapplicationsDerivewhetheraproble
m is decidable or not. 

 

TEXTBOOKS: 

1.JDeitelandDeitelandNieto,―InternetandWorldWideWeb-HowtoProgram‖,Prentice Hall, 

5th Edition, 2011. 

REFERENCES: 

1. StephenWynkoopandJohnBurke―RunningaPerfectWebsite‖, 

QUE,2ndEdition,1999. 

2. ChrisBates,WebProgramming–
BuildingIntranetApplications,3rdEdition,WileyPublications, 2009. 

3. JeffreyCandJackson,―WebTechnologiesAComputerSciencePerspective‖,PearsonEdu
cation, 2011. 

4. GopalanN.P.andAkilandeswariJ.,―WebTechnology‖,PrenticeHallofIndia,2011. 
5. UttamK.Roy,―WebTechnologies‖,OxfordUniversityPress,2011. 
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20150C62 ARTIFICIALINTELLIGENCE L T P C 

  
3 0 0 3 

OBJECTIVES: 
     

 

 TounderstandthevariouscharacteristicsofIntelligentagents 

 TolearnthedifferentsearchstrategiesinAI 

 TolearntorepresentknowledgeinsolvingAIproblems 

 Tounderstandthedifferentwaysofdesigningsoftwareagents 

 ToknowaboutthevariousapplicationsofAI. 
 

Introduction–Definition-FutureofArtificialIntelligence–CharacteristicsofIntelligentAgents–Typical 
Intelligent Agents – Problem Solving Approach to Typical AI problems. 

 

Problem solving Methods - Search Strategies- Uninformed - Informed - Heuristics - Local 

SearchAlgorithmsandOptimizationProblems-SearchingwithPartialObservations-ConstraintSatisfaction 

Problems – Constraint Propagation - Backtracking Search - Game Playing-OptimalDecisions in Games – 

Alpha - Beta Pruning - Stochastic Games 
 

First Order PredicateLogic – PrologProgramming – Unification – ForwardChaining-BackwardChaining – 

Resolution – Knowledge Representation - Ontological Engineering-Categories and Objects – Events -

MentalEventsandMentalObjects-ReasoningSystemsforCategories-ReasoningwithDefaultInformation 
 

ArchitectureforIntelligentAgents–Agentcommunication–NegotiationandBargaining–Argumentation among 

Agents – Trust and Reputation in Multi-agent systems. 

9 

UNITVAPPLICATIONS 

AI applications – Language Models – Information Retrieval- Information Extraction – Natural 

LanguageProcessing-MachineTranslation–SpeechRecognition–Robot–Hardware–Perception–Planning – 

Moving. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 UseappropriatesearchalgorithmsforanyAIproblem 

 Representaproblemusingfirstorderandpredicatelogic 

 Providetheaptagent strategytosolveagivenproblem 

 Designsoftwareagentstosolveaproblem 

 DesignapplicationsforNLPthatuseArtificialIntelligence. 

 

TEXTBOOKS: 

1.

 S.RussellandP.Norvig,"ArtificialIntelligence:AModernApproach‖,PrenticeHall,ThirdEditio

n, 2009. 

2 I.Bratko,―Prolog:ProgrammingforArtificialIntelligence‖,Fourthedition,Addison-

WesleyEducational Publishers Inc., 2011. 

UNITIINTRODUCTION 9 

UNITIIPROBLEMSOLVINGMETHODS 9 

UNITIII KNOWLEDGEREPRESENTATION 9 

UNITIVSOFTWAREAGENTS 9 
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REFERENCES: 

1. M.TimJones,―ArtificialIntelligence:ASystemsApproach(ComputerScience)‖,Jonesand 

Bartlett Publishers, Inc.; First Edition, 2008 

2. NilsJ.Nilsson,―TheQuestforArtificialIntelligence‖,CambridgeUniversityPress,2009. 

3. WilliamF.ClocksinandChristopherS.Mellish,‖ProgramminginProlog:UsingtheISOStanda

rd‖, Fifth Edition, Springer, 2003. 

4. GerhardWeiss,―MultiAgentSystems‖,SecondEdition,MITPress,2013. 
5. DavidL.PooleandAlanK.Mackworth,―ArtificialIntelligence:FoundationsofComp

utational Agents‖, Cambridge University Press, 2010. 
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20150C63 MOBILECOMPUTING L T P C 

  
3 0 0 3 

OBJECTIVES: 
     

 

 Tounderstandthebasicconceptsofmobilecomputing. 

 Tolearnthebasicsofmobiletelecommunicationsystem. 

 TobefamiliarwiththenetworklayerprotocolsandAd-Hocnetworks. 

 Toknowthebasisoftransportandapplicationlayerprotocols. 

 Togainknowledgeaboutdifferentmobileplatformsandapplicationdevelopment. 

 

Introduction to Mobile Computing – Applications of Mobile Computing- Generations of 

MobileCommunication Technologies- Multiplexing – Spread spectrum -MAC Protocols – SDMA- TDMA-

FDMA- CDMA. 
 

Introduction to Cellular Systems- GSM – Services & Architecture – Protocols –ConnectionEstablishment – 

Frequency Allocation – Routing – Mobility Management – Security – GPRS- UMTS –Architecture – 

Handover – Security. 
 

Mobile IP – DHCP – AdHoc– Proactive protocol-DSDV, Reactive Routing Protocols – DSR, AODV 

,Hybrid routing –ZRP, MulticastRouting-ODMRP,VehicularAd Hocnetworks( VANET)–MANETVs 

VANET – Security. 
 

MobileTCP–WAP–Architecture–WDP–WTLS–WTP–WSP–WAE–WTAArchitecture– WML 
 

Mobile Device Operating Systems– Special Constraints & Requirements–CommercialMobileOperating 

Systems – Software Development Kit: iOS, Android, BlackBerry, Windows Phone –MCommerce – 

Structure – Pros & Cons – Mobile Payment System – Security Issues 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Explainthebasicsofmobiletelecommunicationsystems 

 Illustratethegenerationsoftelecommunicationsystemsinwirelessnetworks 

 DeterminethefunctionalityofMAC, networklayerandIdentifyaroutingprotocolfor agiven 
Ad hoc network 

 ExplainthefunctionalityofTransportandApplication layers 

 Developamobileapplicationusingandroid/blackberry/ios/WindowsSDK 

 

TEXTBOOKS: 

1. JochenSchiller,―MobileCommunications‖,PHI,Second Edition,2003. 

2. PrasantKumarPattnaik,RajibMall,―FundamentalsofMobileComputing‖,PHILear

ning Pvt.Ltd, New Delhi – 2012 

UNITI INTRODUCTION 9 

UNITIIMOBILETELECOMMUNICATIONSYSTEM 9 

UNITIIIMOBILENETWORK LAYER 9 

UNITIV MOBILETRANSPORTANDAPPLICATIONLAYER 9 

UNITV MOBILEPLATFORMSANDAPPLICATIONS 9 
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REFERENCES: 

1. DharmaPrakashAgarval,QingandAnZeng,"IntroductiontoWirelessandMobilesyste

ms",Thomson Asia Pvt Ltd, 2005. 

2. UweHansmann,LotharMerk,MartinS.NicklonsandThomasStober,―Principlesof 
3. MobileComputing‖,Springer,2003. 

4. William.C.Y.Lee,―MobileCellularTelecommunications-AnalogandDigitalSystems‖, 
5. SecondEdition,TataMcGrawHillEdition,2006. 
6. C.K.Toh,―AdHoc MobileWirelessNetworks‖,FirstEdition,PearsonEducation, 2002. 

7. AndroidDevelopers:http://developer.android.com/index.html 
8. AppleDeveloper:https://developer.apple.com/ 
9. WindowsPhoneDevCenter:http://developer.windowsphone.com 

10. BlackBerryDeveloper:http://developer.blackberry.com 
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20150C64 COMPILERDESIGN L T P C 

  
3 0 0 3 

OBJECTIVES: 
     

 

 Tolearnthevariousphasesofcompiler. 

 Tolearnthevariousparsingtechniques. 

 Tounderstandintermediatecodegenerationandrun-timeenvironment. 

 Tolearntoimplementfront-endofthecompiler. 

 Tolearntoimplement codegenerator. 
 

Structureofacompiler–LexicalAnalysis–RoleofLexicalAnalyzer–InputBuffering–Specification of Tokens – 

Recognition of Tokens – Lex – Finite Automata – Regular Expressions toAutomata – Minimizing DFA. 
 

Role of Parser – Grammars – Error Handling – Context-free grammars – Writing a grammar – Top 

DownParsing - General Strategies Recursive Descent Parser Predictive Parser-LL(1) Parser-Shift 

ReduceParser-LRParser-LR(0)ItemConstructionofSLRParsingTable- Introduction to LALR Parser - 

ErrorHandling and Recovery in Syntax Analyzer-YACC.. 
 

SyntaxDirectedDefinitions,EvaluationOrdersforSyntaxDirectedDefinitions,IntermediateLanguages:Syntax

Tree,ThreeAddressCode,TypesandDeclarations,TranslationofExpressions,Type Checking. 
 

StorageOrganization,StackAllocationSpace,AccesstoNon-localDataontheStack,HeapManagement 

-IssuesinCodeGeneration-DesignofasimpleCodeGenerator. 

9 

UNITV CODEOPTIMIZATION 

PrincipalSourcesofOptimization–Peep-holeoptimization-DAG-OptimizationofBasicBlocks- Global Data 

Flow Analysis - Efficient Data Flow Algorithm. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Understandthedifferentphasesofcompiler. 

 Designalexicalanalyzerforasamplelanguage. 

 Applydifferentparsingalgorithmstodeveloptheparsersforagivengrammar. 

 Understandsyntax-directedtranslationandrun-timeenvironment. 

 Learntoimplementcodeoptimizationtechniquesandasimplecodegenerator. 

 Designandimplementascannerandaparser usingLEXandYACCtools. 

UNITIINTRODUCTIONTOCOMPILERS 9 

UNITIISYNTAXANALYSIS 9 

UNITIII INTERMEDIATECODEGENERATION 9 

UNITIVRUN-TIMEENVIRONMENTANDCODEGENERATION 9 
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TEXTBOOKS: 

1. JAlfredV.Aho,MonicaS.Lam,RaviSethi,JeffreyD.Ullman,Compilers:Principles,Techni

ques and Tools‖, Second Edition, Pearson Education, 2009. 

REFERENCES: 

1. RandyAllen,KenKennedy,OptimizingCompilersforModernArchitectures:ADependencebasedAppro

ach, Morgan Kaufmann Publishers, 2002. 

2. StevenS.Muchnick,AdvancedCompilerDesignandImplementation‖,MorganKaufmannPubli

shers - Elsevier Science, India, Indian Reprint 2003. 

3. KeithDCooperandLindaTorczon,EngineeringaCompiler‖,MorganKaufmannPubli

shers Elsevier Science, 2004. 

4. V.Raghavan,PrinciplesofCompilerDesign‖,TataMcGrawHillEducationPublishers,2010. 
5. AllenI.Holub,CompilerDesigninC‖,Prentice-HallSoftwareSeries,1993. 

1592



SKILLDEVELOPMENT EMPLOYABILITY ENTREPRENUEURSHIP  

20150C65 DISTRIBUTEDSYSTEMS L T P C 

  
3 1 0 4 

OBJECTIVES: 
     

 

 Tounderstandthefoundationsofdistributedsystems. 

 Tolearnissues relatedtoclockSynchronizationandtheneedfor 
globalstateindistributedsystems. 

 Tolearndistributedmutualexclusionanddeadlockdetectionalgorithms. 

 Tounderstandthesignificanceofagreement,faulttoleranceandrecoveryprotocols in 

 DistributedSystems. 

 Tolearnthecharacteristicsofpeer-to-peeranddistributedsharedmemorysystems. 

 
 

Physicalclocksynchronization:NTP. 
 

Message ordering and group communication: Messageordering paradigms–Asynchronousexecutionwith 

synchronous communication –Synchronous program order on an asynchronous system –

Groupcommunication – Causal order (CO) - Total order. Global state and snapshot recording 

algorithms:Introduction–System model and definitions–Snapshotalgorithms for FIFO channels. 

9 

UNITIIIDISTRIBUTEDMUTEX&DEADLOCK 

Distributed mutual exclusion algorithms: Introduction – Preliminaries – Lamport‘s algorithm – Ricart-
Agrawalaalgorithm–Maekawa‘salgorithm–Suzuki–Kasami‘sbroadcastalgorithm.Deadlockdetection in 

distributed systems: Introduction – System model – Preliminaries – Models of deadlocks –Knapp‘s 

classification –Algorithmsfor the single resource model, the AND model and the OR model. 

9 

UNITIVRECOVERY&CONSENSUS 

Checkpointing and rollback recovery: Introduction – Background and definitions – Issues in 

failurerecovery – Checkpoint-based recovery – Log-based rollback recovery – Coordinated 
checkpointingalgorithm – Algorithm for asynchronous checkpointing and recovery. Consensus and 

agreementalgorithms: Problem definition – Overview of results – Agreement in a failure – free system – 

Agreementin synchronous systems with failures. 
 

Peer-to-peercomputingandoverlaygraphs:Introduction–Dataindexingandoverlays–Chord 

– Contentaddressablenetworks–Tapestry.Distributedsharedmemory: Abstractionandadvantages 

– Memoryconsistencymodels–SharedmemoryMutualExclusion. 

TOTAL:45PERIODS 

 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Elucidatethefoundationsandissuesofdistributedsystems 

 Understandthevarioussynchronizationissuesandglobalstatefordistributedsystems. 

UNITI INTRODUCTION 9 

Introduction:Definition–Relationtocomputersystemcomponents–Motivation–Relationtoparallel systems – 

Message-passing systems versus shared memory systems –Primitives for distributed communication –
Synchronous versus asynchronous executions –Designissues andchallenges.A modelof distributed 

computations: A distributed program –A model of distributed executions –Models of communication 

networks –Global state – Cuts –Past and future cones of an event –Models of process 
communications.LogicalTime:Aframeworkforasystemoflogicalclocks–Scalartime–Vectortime– 

UNITIIMESSAGEORDERING&SNAPSHOTS 9 

UNITVP2P&DISTRIBUTEDSHAREDMEMORY 9 
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TEXTBOOKS: 

1. Kshemkalyani,AjayD.,andMukeshSinghal.Distributedcomputing:principles,algorithms,andsystems.Camb

ridge University Press, 2011. 
2. GeorgeCoulouris,JeanDollimoreandTimKindberg,―DistributedSystemsConceptsandDesig
n‖, Fifth Edition, Pearson Education, 2012. 

 

REFERENCES: 

1. PradeepKSinha,"DistributedOperatingSystems:ConceptsandDesign",PrenticeHallofIndia, 

2007. 

2. MukeshSinghalandNiranjanG.Shivaratri.Advancedconceptsinoperatingsystems.McGraw-Hill,Inc., 

1994. 
3. TanenbaumA.S.,VanSteenM.,―DistributedSystems:PrinciplesandParadigms‖,Pearson 
Education, 2007. 

4. LiuM.L.,―DistributedComputing,PrinciplesandApplications‖,PearsonEducation,2004. 

5. NancyALynch,―DistributedAlgorithms‖,MorganKaufmanPublishers,USA,2003. 

 UnderstandtheMutualExclusion andDeadlockdetectionalgorithmsindistributedsystems 

 Describetheagreementprotocolsandfaulttolerancemechanismsindistributed systems. 

 Describethefeaturesofpeer-to-peeranddistributedsharedmemorysystemsnot. 
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0 0 3 2 

OBJECTIVES: 

 TobefamiliarwithWebpagedesignusingHTML/XMLandstylesheets 

 TobeexposedtocreationofuserinterfacesusingJavaframesandapplets. 

 Tolearntocreatedynamicwebpagesusingserversidescripting. 

 TolearntowriteClientServerapplications. 

 TobefamiliarwiththePHPprogramming. 

 Tobeexposedtocreatingapplicationswith AJAX 

LISTOFEXPERIMENTS 

1. CreateawebpagewiththefollowingusingHTML 
a. Toembedamapinawebpage 

b. Tofixthehotspotsinthatmap 
c. Showalltherelatedinformationwhenthehotspotsareclicked. 

2. Createawebpagewiththefollowing.a.Cascadingstylesheets. 
b.Embeddedstylesheets. 
c.Inlinestylesheets.Useourcollegeinformationforthewebpages. 

3. ValidatetheRegistration, user login, user 
profileandpaymentbycreditcardpagesusingJavaScript. 

4. WriteprogramsinJavausingServlets: 

i. ToinvokeservletsfromHTMLforms 
ii. SessiontrackingusinghiddenformfieldsandSessiontrackingforahitcount 

5. Write programs in Java to create three-tier applications using servlets for conducting on- 
lineexaminationfor displayingstudent marklist. Assumethat 

studentinformationisavailableinadatabase which has been stored in a database server. 

6. InstallTOMCAT webserver. Convertthestaticwebpagesofprogramsintodynamicwebpagesusing 
servlets (or JSP) and cookies. Hint: Users information (user id, password, 

3. creditcardnumber)wouldbestoredinweb.xml.Eachusershouldhaveaseparate 
4. ShoppingCart. 

7. RedotheprevioustaskusingJSPbyconvertingthestaticwebpagesintodynamicweb pages.Createa 

databasewithuser informationandbooks information.Thebooks catalogueshouldbedynamically loaded 

from the database. 

8. CreateandsaveanXMLdocumentattheserver,whichcontains10usersInformation. 

5. WriteaProgram, whichtakesuserIdasaninputandreturnstheUser detailsbytakingtheuser 
information from the XML document 

6. i.ValidatetheformusingPHPregularexpression.ii.PHPstoresaformdataintodatabase. 

7. Writeawebserviceforfindingwhatpeoplethinkbyasking500people‘sopinionforany 

8. consumerproduct. 

TOTAL:60PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 ConstructWebpagesusingHTML/XMLandstylesheets. 

 BuilddynamicwebpageswithvalidationusingJavaScript objectsandbyapplyingdifferentevent 
handling mechanisms. 

 Developdynamicwebpagesusingserversidescripting. 

 UsePHPprogrammingtodevelopwebapplications. 

 ConstructwebapplicationsusingAJAXandwebservices. 

20150L67 INTERNETPROGRAMMINGLABORATORY L T P C 
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20150L68 
MOBILEAPPLICATIONDEVELOPMENT 

LABORATORY 

 
OBJECTIVES: 

 TounderstandthecomponentsandstructureofmobileapplicationdevelopmentframeworksforAndro
id and windows OS based mobiles. 

 Tounderstandhowtoworkwithvariousmobileapplicationdevelopmentframeworks. 

  Tolearnthebasicandimportantdesignconceptsandissuesofdevelopment 

ofmobileapplications. 

 Tounderstandthecapabilitiesandlimitationsofmobiledevices. 

 

LISTOFEXPERIMENTS 

1. DevelopanapplicationthatusesGUIcomponents,FontandColours 

2. DevelopanapplicationthatusesLayoutManagersandeventlisteners. 

3. Writeanapplicationthatdrawsbasicgraphicalprimitivesonthescreen. 
4. Developanapplicationthatmakesuseofdatabases. 

5. DevelopanapplicationthatmakesuseofNotificationManager 

6. ImplementanapplicationthatusesMulti-threading 
7. DevelopanativeapplicationthatusesGPSlocationinformation 
8. ImplementanapplicationthatwritesdatatotheSDcard. 
9. Implementanapplicationthatcreatesanalertuponreceivingamessage 

10. WriteamobileapplicationthatmakesuseofRSSfeed 
11. Developamobileapplicationtosendanemail. 

12. DevelopaMobileapplicationforsimpleneeds(MiniProject) 

 

TOTAL:60PERIODS 

OUTCOMES: 

Attheendofthecourse, thestudentshouldbeableto: 

 DevelopmobileapplicationsusingGUIandLayouts. 

 DevelopmobileapplicationsusingEventListener. 

 DevelopmobileapplicationsusingDatabases. 

 DevelopmobileapplicationsusingRSSFeed,Internal/ExternalStorage,SMS,Multi-threadingand 
GPS. 

 Analyzeanddiscoverownmobileappforsimpleneeds. 

L T P C 

0 0 3 2 
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3 1 0 4 

OBJECTIVES: 

 

 EnhancetheEmployabilityandCareerSkillsofstudents 

 Orientthestudentstowardsgroomingasaprofessional 

 MakethemEmployableGraduates 

 Developtheirconfidenceandhelpthemattendinterviewssuccessfully. 
 

Introduction to SoftSkills--Hard skills&softskills-employability and careerSkills—Grooming 

asaprofessional with values—Time Management—General awareness of Current Affairs 
 

Self-Introduction-organizing the material - Introducing oneself to the audience – introducing the topic –

answering questions – individual presentation practice–– presenting the visuals effectively – 5 

minutepresentations 
 

IntroductiontoGroupDiscussion—Participatingingroupdiscussions–understandinggroupdynamics 

-brainstormingthetopic-–questioningandclarifying–GDstrategies-activitiestoimproveGDskills 
 

Interviewetiquette–dresscode–bodylanguage–attendingjobinterviews–telephone/skypeinterview- one to 

one interview &panel interview – FAQs related to job interviews 
 

Recognizing differences between groups and teams- managing time-managing stress- 

networkingprofessionally- respecting social protocols-understanding career management-developing a 

long-termcareer plan-making career changes 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Makeeffectivepresentations 

 articipateconfidentlyinGroupDiscussions. 

 Attendjobinterviewsandbesuccessfulinthem. 

 DevelopadequateSoftSkillsrequiredfortheworkplace 

 

RECOMMENDEDSOFTWARE 

1. JGlobearena 

2. WinEnglish. 

 

REFERENCES: 

1. Butterfield,JeffSoftSkillsforEveryone.CengageLearning:NewDelhi,2015 

2. E.SureshKumaretal.CommunicationforProfessionalSuccess.OrientBlackswan:Hyderabad,5 
3. InteractEnglishLabManualforUndergraduateStudents,.OrientBalckSwan:Hyderabad,2016. 
4. Raman,MeenakshiandSangeetaSharma.ProfessionalCommunication.OxfordUniversityPres

s: Oxford, 2014 

5. S.Hariharanetal.SoftSkills.MJPPublishers:Chennai,2010. 

20150LPC PROFESSIONALCOMMUNICATION L T P C 

UNITI 9 

UNITII 9 

UNITIII 9 

UNITIV 9 

UNITV 9 
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3 1 0 4 

OBJECTIVES: 

 

 To enablethestudents to study the evolution of Management, to study thefunctions and 
principlesofmanagementandtolearntheapplicationoftheprinciplesinanorganization.

UNITIINTRODUCTIONTOMANAGEMENTANDORGANIZATIONS 9 

Definition of Management – Science or Art – Manager Vs Entrepreneur - types of managers - 

managerialroles and skills – Evolution of Management – Scientific, human relations , system and 

contingencyapproaches – Types of Business organization - Sole proprietorship, partnership, company-

public andprivate sector enterprises - Organization culture and Environment – Current trends and issues 

inManagement. 
 

Nature and purpose of planning – planning process – types of planning – objectives – setting objectives –
policies – Planning premises – Strategic Management – PlanningToolsand Techniques – Decisionmaking 

steps and process. 
 

 

Natureandpurpose–Formalandinformalorganization–organizationchart–organizationstructure–types–Line 

andstaffauthority–departmentalization–delegationofauthority–centralization and decentralization – Job 

Design - Human Resource Management – HR Planning,Recruitment, selection, Training and Development, 

Performance Management , Career planning andmanagement 
 

Foundations of individual and group behaviour – motivation – motivation theories – 

motivationaltechniques – job satisfaction – job enrichment – leadership – types and theories of leadership –

communication – process of communication – barrier in communication – effective 
communicationcommunication and IT. 

9 

UNITVCONTROLLING 

System and process of controlling – budgetary and non-budgetary control techniques – use of 

computersand IT in Management control – Productivity problems and management – control and 

performance –direct and preventive control – reporting. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Uponcompletionofthecourse,studentswillbeabletohaveclearunderstandingofmanagerial functions 

like planning, organizing, staffing, leading & controlling and have samebasic knowledge on 

international aspect of management

20150C71 PRINCIPLESOFMANAGEMENT L T P C 

UNITIIPLANNING 9 

UNITIIIORGANISING 9 

UNITIVDIRECTING 9 
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TEXTBOOKS: 

1. StephenP.Robbins&MaryCoulter,―Management‖,PrenticeHall(India)Pvt.Ltd.,10thEdition

,2009. 

2. JAFStoner, FreemanR.EandDanielRGilbert―Management‖, 

PearsonEducation,6thEdition, 2004. 

 

REFERENCES: 

 

1. StephenA.Robbins&DavidA.Decenzo&MaryCoulter,―FundamentalsofManagement‖Pearso

n Education, 7th Edition, 2011. 

2. RobertKreitner&MamataMohapatra,―Management‖,Biztantra,2008. 
3. HaroldKoontz&HeinzWeihrich―Essentialsofmanagement‖TataMcGrawHill,1998. 

4. TripathyPC&ReddyPN,―PrinciplesofManagement‖,TataMcGrawHill,1999 
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3 1 0 4 

OBJECTIVES: 

 

 TounderstandCryptographyTheories,Algorithmsand Systems.

 TounderstandnecessaryApproachesandTechniquestobuildprotectionmechanismsinordertosecure 

computer networks..
 

Securitytrends -Legal, EthicalandProfessionalAspectsofSecurity, Needfor Securityat Multiplelevels, 

SecurityPolicies-Modelofnetworksecurity–Securityattacks,servicesandmechanisms–

 OSIsecurityarchitecture – Classicalencryption

 techniques: substitution techniques, transposition techniques, 

steganography- Foundations of modern cryptography: perfect security – information theory –product 

cryptosystem – cryptanalysis. 
 

MATHEMATICS OF SYMMETRIC KEY CRYPTOGRAPHY: Algebraic structures - Modulararithmetic-

Euclid‟s algorithm- Congruence and matrices - Groups, Rings, Fields- Finite fields-SYMMETRIC KEY 

CIPHERS: SDES – Block cipher Principles of DES – Strength of DES – Differentialand linear 

cryptanalysis - Block cipher design principles – Block cipher mode of operation – Evaluationcriteria for 

AES – Advanced Encryption Standard - RC4 – Key distribution. 
 

MATHEMATICS OF ASYMMETRIC KEY CRYPTOGRAPHY: Primes – Primality Testing –

Factorization – Euler‘s totient function, Fermat‘s and Euler‘s Theorem - Chinese Remainder Theorem –

Exponentiationandlogarithm-ASYMMETRICKEYCIPHERS:RSAcryptosystem–Keydistribution–

Keymanagement–DiffieHellmankeyexchange-ElGamalcryptosystem–Ellipticcurve arithmetic-Elliptic 

curve cryptography. 
 

Authentication requirement – Authentication function – MAC – Hash function – Security of hash 

functionand MAC – SHA –Digital signature and authentication protocols – DSS- 

EntityAuthentication:Biometrics,Passwords,ChallengeResponseprotocols-Authentication applications - 

Kerberos, X.509 
 

ElectronicMailsecurity–PGP,S/MIME –IPsecurity–WebSecurity-SYSTEMSECURITY:Intruders – 

Malicious software – viruses – Firewalls. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Understandthefundamentalsofnetworkssecurity,securityarchitecture,threatsandvulne

rabilities 

 Applythedifferentcryptographicoperationsofsymmetriccryptographicalgorithms 

 Applythedifferentcryptographicoperationsofpublickeycryptography 

 ApplythevariousAuthenticationschemestosimulatedifferentapplications. 

 UnderstandvariousSecurity practicesandSystemsecurity standards 

20150C72 CRYPTOGRAPHYANDNETWORKSECURITY L T P C 

UNITI INTRODUCTION 9 

UNITIISYMMETRICKEYCRYPTOGRAPHY 9 

UNITIII PUBLICKEYCRYPTOGRAPHY 9 

UNITIVMESSAGEAUTHENTICATIONANDINTEGRITY 9 

UNITV SECURITY PRACTICEANDSYSTEMSECURITY 9 
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TEXTBOOKS: 

1. WilliamStallings,CryptographyandNetworkSecurity:PrinciplesandPractice,PHI3rd 

Edition, 2006. 

 

REFERENCES: 

1.CKShyamala,NHariniandDr.TRPadmanabhan:CryptographyandNetworkSecurity, 
Wiley India Pvt.Ltd 

2. BehrouzA.Foruzan,Cryptographyand NetworkSecurity,TataMcGrawHill2007. 

3. CharlieKaufman,RadiaPerlman,andMikeSpeciner,NetworkSecurity:PRIVATECom
munication in a PUBLIC World, Prentice Hall, ISBN 0-13-046019-2 
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3 1 0 4 

OBJECTIVES: 

 

 Tounderstandtheconceptofcloudcomputing. 

 Toappreciatetheevolutionofcloudfromtheexistingtechnologies. 

 Tohaveknowledgeonthevariousissuesincloudcomputing. 

 Tobefamiliarwiththeleadplayersincloud. 

 Toappreciatetheemergenceofcloudasthenext generationcomputingparadigm. 
 

IntroductiontoCloudComputing–DefinitionofCloud–EvolutionofCloudComputing–UnderlyingPrinciples 

of Parallel and Distributed Computing – CloudCharacteristics – Elasticity inCloud– On-demand 

Provisioning. 
 

Service Oriented Architecture – REST and Systems of Systems – Web Services – Publish- SubscribeModel 

– Basics of Virtualization – Types of Virtualization – Implementation Levels of Virtualization –

VirtualizationStructures–ToolsandMechanisms–VirtualizationofCPU–Memory–I/ODevices –Virtualization 

Support and Disaster Recovery. 
 

Layered Cloud Architecture Design – NISTCloud Computing Reference Architecture – Public, Privateand 

Hybrid Clouds - laaS –PaaS – SaaS – Architectural Design Challenges – Cloud Storage – Storage-as-a-

Service – Advantages of Cloud Storage – Cloud Storage Providers – S3. 
 

Inter CloudResourceManagement –ResourceProvisioningandResourceProvisioningMethods–

GlobalExchange of CloudResources – SecurityOverview – CloudSecurity Challenges –Software-as-a-

ServiceSecurity–SecurityGovernance–VirtualMachineSecurity–IAM–Security Standards. 
 

Hadoop– MapReduce –Virtual Box-- Google App Engine – Programming EnvironmentforGoogleApp 

Engine –– Open Stack –Federation in the Cloud – Four Levels of Federation – Federated Servicesand 

Applications – Future of Federation. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Articulatethemainconcepts, keytechnologies, 

strengthsandlimitationsofcloudcomputing. 

 Learnthekeyandenablingtechnologiesthathelpinthedevelopmentofcloud. 

 Developtheabilitytounderstandandusethearchitectureofcomputeandstoragecloud,service 

and delivery models. 

 Explainthecoreissuesofcloudcomputingsuchasresourcemanagementandsecurity. 

 Beabletoinstallandusecurrentcloudtechnologies. 

 Evaluateandchoosetheappropriatetechnologies,algorithms 
andapproachesforimplementation and use of cloud. 

20150C73 CLOUDCOMPUTING L T P C 

UNITI INTRODUCTION 9 

UNITIICLOUDENABLINGTECHNOLOGIES 9 

UNIT IIICLOUDARCHITECTURE,SERVICESANDSTORAGE 9 

UNITIV RESOURCEMANAGEMENTANDSECURITYINCLOUD 9 

UNITV CLOUDTECHNOLOGIESANDADVANCEMENTS 9 
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TEXTBOOKS: 

1KaiHwang,GeoffreyC.Fox,JackG.Dongarra,"DistributedandCloudComputing,FromParallel 

Processing to the Internet of Things", Morgan Kaufmann Publishers, 2012. 

2. Rittinghouse,JohnW.,andJamesF.Ransome, 

―CloudComputing:Implementation,Management and Security‖, CRC Press, 2017. 

 

REFERENCES: 

1RajkumarBuyya,ChristianVecchiola,S.ThamaraiSelvi,―MasteringCloudComputing‖,TataMcgraw 
Hill, 2013. 

2. TobyVelte,AnthonyVelte,RobertElsenpeter,"CloudComputing-

APracticalApproach‖,TataMcgraw Hill, 2009. 

3. GeorgeReese,"CloudApplicationArchitectures:BuildingApplicationsandInfrastructureintheClou

d: Transactional Systems for EC2 and Beyond (Theory in Practice)‖, O'Reilly, 2009. 
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20150L77 CLOUDCOMPUTINGLABORATORY L T P C 

  
0 0 3 2 

OBJECTIVES:      

 Todevelopwebapplicationsincloud 

 Tolearnthedesignanddevelopmentprocessinvolvedincreatingacloudbasedapplication 

 TolearntoimplementanduseparallelprogrammingusingHadoop 

 

LISTOFEXPERIMENTS 

1. 1.InstallVirtualbox/VMwareWorkstationwithdifferentflavoursoflinuxorwindowsOSontopof 
windows7 or 8. 

2. InstallaCcompiler 
inthevirtualmachinecreatedusingvirtualboxandexecuteSimplePrograms 

3. InstallGoogleAppEngine.Createhelloworldappandothersimplewebapplicationsusingpython/
java. 

4. UseGAElaunchertolaunchthewebapplications. 
5. SimulateacloudscenariousingCloudSimandrunaschedulingalgorithmthatisnot present 

inCloudSim. 

6. Findaproceduretotransferthefilesfromonevirtualmachinetoanothervirtualmachine. 

7. Findaproceduretolaunchvirtualmachineusingtrystack(OnlineOpenstackDemoVersion) 

8. InstallHadoopsinglenodeclusterandrunsimpleapplicationslikewordcount. 

 

TOTAL:60PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 ConfigurevariousvirtualizationtoolssuchasVirtualBox,VMwareworkstation. 

 DesignanddeployawebapplicationinaPaaSenvironment. 

 Learnhowtosimulateacloudenvironmenttoimplementnewschedulers. 

 Installanduseagenericcloudenvironmentthatcanbeusedasaprivatecloud. 

 Manipulatelargedatasetsinaparallelenvironment. 
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0 0 3 2 

OBJECTIVES: 

 Tolearndifferentcipher techniques 

 ToimplementthealgorithmsDES,RSA,MD5,SHA-1 

 Tousenetworksecuritytoolsandvulnerabilityassessmenttools 

LISTOFEXPERIMENTS 

1. Performencryption,decryptionusingthe followingsubstitutiontechniques 

(i)Ceasercipher,(ii)playfaircipheriii)HillCipheriv)Vigenerecipher 

2. Performencryptionanddecryptionusingfollowingtranspositiontechniquesi)Railfenceii)row&Column 

Transformation 

3. ApplyDESalgorithmforpracticalapplications. 
4. ApplyAESalgorithmforpracticalapplications. 

5. ImplementRSAAlgorithmusingHTMLandJavaScript 
6. ImplementtheDiffie-HellmanKeyExchangealgorithmforagivenproblem. 

7. CalculatethemessagedigestofatextusingtheSHA-1algorithm. 
8. ImplementtheSIGNATURESCHEME-DigitalSignatureStandard. 

9. Demonstrateintrusiondetectionsystem(ids)usinganytooleg.Snortoranyothers/w. 
10. Automated Attack and Penetration 
ToolsExploringN-

Stalker,aVulnerabilityAssessmentTool 

11. DefeatingMalware 

i) BuildingTrojansii)RootkitHunter 

 

TOTAL:60PERIODS 

OUTCOMES: 

Attheendofthecourse, thestudentshouldbeableto: 

 DevelopcodeforclassicalEncryptionTechniquestosolvetheproblems. 

 Buildcryptosystemsbyapplyingsymmetricandpublickeyencryptionalgorithms. 

 Constructcodeforauthenticationalgorithms. 

 DevelopasignatureschemeusingDigitalsignaturestandard. 

 Demonstratethenetworksecuritysystemusingopensourcetools 

20150L78 SECURITYLABORATORY L T P C 
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-LISTOFELECTIVES- 

20150E66A DATAWAREHOUSING ANDDATAMINING L T P C 

3 0 0 3 

OBJECTIVES: 

 

 Tounderstanddatawarehouseconcepts,architecture,businessanalysisandtools 

 Tounderstanddatapre-processinganddatavisualizationtechniques 

 Tostudyalgorithmsfor findinghiddenandinterestingpatternsindata 

 Tounderstandandapplyvariousclassificationandclusteringtechniquesusingtools. 

UNIT IDATA WAREHOUSING, BUSINESS ANALYSIS AND ON-LINE

 9

ANALYTICALPROCESSING(OLAP) 

Basic Concepts - Data Warehousing Components – Building a Data Warehouse – Database 

Architecturesfor Parallel Processing – Parallel DBMS Vendors - Multidimensional Data Model – Data 

WarehouseSchemas for Decision Support, Concept Hierarchies -Characteristics of OLAP Systems – 

Typical OLAPOperations, OLAP and OLTP. 
 

IntroductiontoDataMiningSystems – KnowledgeDiscoveryProcess – Data MiningTechniques– Issues–
applications-DataObjectsandattributetypes,Statisticaldescriptionofdata,DataPreprocessing–

Cleaning,Integration, Reduction, Transformation and discretization, Data Visualization,

 Datasimilarity and dissimilarity measures. 

 

Mining Frequent Patterns, Associations and Correlations – Mining Methods- Pattern Evaluation Method –

Pattern Mining in Multilevel, Multi Dimensional Space – Constraint Based Frequent Pattern 

Mining,Classification using Frequent Patterns 
 

Decision Tree Induction - Bayesian Classification – Rule Based Classification – Classification by 

BackPropagation–SupportVectorMachines––Lazy Learners–ModelEvaluationandSelection-Techniques to 
improve Classification Accuracy. 

 

Clustering Techniques – Cluster analysis-Partitioning Methods - Hierarchical Methods – Density 

BasedMethods - Grid Based Methods – Evaluation of clustering – Clustering high dimensional data- 

Clusteringwith constraints, Outlier analysis-outlier detection methods. 
 

Datasets–Introduction,Irisplantsdatabase,Breastcancer database,Autoimportsdatabase-

IntroductiontoWEKA,TheExplorer – Gettingstarted, Exploringthe explorer, Learningalgorithms, 

Clusteringalgorithms, Association–rule learners. 
 

 
 

 

Attheendofthecourse,thestudentshouldbeableto: 

TOTAL:45PERIODS 

OUTCOMES: 

 DesignaDatawarehousesystemandperformbusinessanalysiswithOLAPtools. 

UNITIIIDATAMINING-FREQUENTPATTERNANALYSIS 9 

UNITIIDATAMINING–INTRODUCTION 9 

UNITIV CLASSIFICATIONANDCLUSTERING 9 

UNITV WEKATOOL 9 
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 Applysuitablepre-processing andvisualization techniquesfordataanalysis 

1607
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 Applyfrequentpatternandassociationruleminingtechniquesfordataanalysis 

 Applyappropriateclassificationandclusteringtechniquesfordataanalysis 
 

 

TEXTBOOKS: 

1. JiaweiHanandMichelineKamber,―DataMiningConceptsandTechniques‖,ThirdEdition,Elsevi
er, 2012. 

 

REFERENCES: 

1. AlexBersonandStephenJ.Smith, ―DataWarehousing, 
DataMining&OLAP‖,TataMcGraw – Hill Edition, 35thReprint 2016. 

2. K.P.Soman,ShyamDiwakarandV.Ajay,―InsightintoDataMiningTheoryandPractice‖,Easter

n Economy Edition, Prentice Hall of India, 2006. 

3. IanH.WittenandEibeFrank,―DataMining:PracticalMachineLearningToolsandTechniques‖

, Elsevier, Second Edition. 

CSE B.TECHR-2019 102 
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3 0 0 3 

OBJECTIVES: 

 

 Tolearnthecriteriafortestcases. 

 Tolearnthedesignoftestcases. 

 Tounderstandtestmanagementandtestautomationtechniques. 

 Toapplytestmetricsandmeasurements. 
 

Testing as an Engineering Activity – Testing as a Process – Testing Maturity Model- Testing axioms –

Basic definitions – Software Testing Principles – The Tester‘s Role in a Software 

DevelopmentOrganization – Origins of Defects – Cost of defects – Defect Classes – The Defect Repository 

and TestDesign –Defect Examples- Developer/Tester Support of Developing a Defect Repository. 
 

Test caseDesignStrategies –UsingBlackBox ApproachtoTest CaseDesign–BoundaryValueAnalysis –

EquivalenceClassPartitioning–Statebasedtesting–Cause-effectgraphing–Compatibility testing–
userdocumentationtesting–domaintesting-RandomTesting–Requirementsbased testing– UsingWhiteBox 

ApproachtoTest design – Test AdequacyCriteria – statictestingvs. structuraltesting – code functional 

testing – Coverage and Control Flow Graphs – Covering Code Logic–Paths 

–codecomplexitytesting–AdditionalWhiteboxtestingapproaches-EvaluatingTestAdequacyCriteria. 

The need for Levels of Testing – Unit Test – Unit Test Planning – Designing the Unit Tests – The 

TestHarness – Running the Unit tests and Recording results – Integration tests – Designing Integration 

Tests –Integration Test Planning – Scenario testing – Defect bash elimination System Testing –

Acceptancetesting–Performancetesting–RegressionTesting–Internationalizationtesting–Ad-hoctesting– 

Alpha, BetaTests –TestingOOsystems – UsabilityandAccessibilitytesting – Configuration testing–

Compatibilitytesting–Testingthedocumentation– Websitetesting. 
 

Peopleandorganizationalissuesintesting–Organizationstructuresfortestingteams–testingservices – Test 

Planning – Test Plan Components – Test Plan Attachments – Locating Test Items – testmanagement – test 

process – Reporting Test Results – Introducing the test specialist – Skills needed by atest specialist – 

Building a Testing Group- The Structure of Testing Group- .The Technical TrainingProgram. 
 

Softwaretest automation – skills needed for automation – scopeof automation – designandarchitecturefor 

automation–requirementsfor atesttool –challengesinautomation–Testmetricsandmeasurements– project, 

progress and productivity metrics. 

TOTAL:45PERIODS 

20150E66B SOFTWARETESTING L T P C 

UNITI INTRODUCTION 9 

UNITIITESTCASEDESIGNSTRATEGIES 9 

UNITIIILEVELSOFTESTING 9 

UNITIV TESTMANAGEMENT 9 

UNITV TESTAUTOMATION 9 
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OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Designtestcasessuitableforasoftwaredevelopmentfordifferent domains. 

 Identifysuitableteststobecarriedout. 

 Preparetestplanningbasedonthedocument. 

 Documenttestplansandtestcasesdesigned. 

 Useautomatictestingtools. 

 Developandvalidateatestplan. 

TEXTBOOKS: 

1. SrinivasanDesikanandGopalaswamyRamesh,―SoftwareTesting–

PrinciplesandPractices‖,Pearson Education, 2006. 

2. RonPatton,―SoftwareTesting‖,SecondEdition,SamsPublishing,PearsonEducation,2007.AU 
Library.com 

REFERENCES: 

1. IleneBurnstein,―PracticalSoftwareTesting‖,SpringerInternationalEdition,2003. 

2. EdwardKit,‖SoftwareTestingintheRealWorld–

ImprovingtheProcess‖,PearsonEducation, 1995. 

3. BorisBeizer,‖SoftwareTestingTechniques‖ –2ndEdition,VanNostrandReinhold,NewYork, 

1990. 

4. AdityaP.Mathur,―FoundationsofSoftwareTesting_FundamentalAlgorithmsand 

Techniques‖, Dorling Kindersley (India) Pvt. Ltd., Pearson Education, 2008. 
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3 0 0 3 

OBJECTIVES: 

 

 TolearnthearchitectureandprogrammingofARMprocessor. 

 Tobecomefamiliarwiththeembeddedcomputingplatformdesignandanalysis. 

 Togetthoroughknowledgeininterfacingconcepts 

 Todesignanembeddedsystemandtodevelopprograms. 

UNIT IINTRODUCTION TO EMBEDDED COMPUTING AND ARM

 9

PROCESSORS 

Complex systems and micro processors– Embedded system design process –Design example: Model 

traincontroller- Instruction sets preliminaries - ARM Processor – CPU: programming input andoutput-

supervisormode,exceptionsandtraps–Co-processors-Memorysystem mechanisms – CPUperformance- CPU 

power consumption.. 
 

TheCPUBus-Memorydevices andsystems–Designing withcomputingplatforms – consumer electronics 

architecture–platform-levelperformanceanalysis-Componentsforembeddedprograms-Modelsof programs- 

Assembly,linking andloading–compilation techniques-Program levelperformance analysis –

Softwareperformanceoptimization–Programlevelenergyandpoweranalysisandoptimization–Analysis and 

optimization of program size- Program validation and testing. 
 

Basicsofhardwaredesignandfunctionsofbasicpassivecomponents-sensorsandactuators-Arduinocode - 

library file for sensor interfacing-construction of basic applications 
 

ResetCircuit,Brown-outProtectionCircuit-OscillatorUnit-RealTimeClock-WatchdogTimer-Embedded 

Firmware Design Approaches and Development Languages. 
 

Introduction-Creating ‗hardware delays‘ using Timer0andTimer1-Readingswitches-Adding 

Structuretothecode-Generatinga minimumand maximumdelay-Example:Creatinga portablehardwaredelay- 

Timeout mechanisms-Creatingloop timeouts-Testingloop timeouts- hardwaretimeouts-Testingahardware 

timeout 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 DescribethearchitectureandprogrammingofARMprocessor. 

 Explaintheconceptsofembeddedsystems 

 UnderstandtheConceptsofperipheralsandinterfacingofsensors. 

 Capableofusingthesystemdesigntechniquestodevelopfirmware 

 Illustratethecodeforconstructingasystem 

20150E66C EMBEDDEDSYSTEMS L T P C 

UNITII EMBEDDEDCOMPUTINGPLATFORMDESIGN 9 

UNITIIISENSORINTERFACINGWITHARDUINO 9 

UNITIV EMBEDDEDFIRMWARE 9 

UNITV EMBEDDEDCPROGRAMMING 9 
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TEXTBOOKS: 

1. MarilynWolf, ―ComputersasComponents-PrinciplesofEmbeddedComputingSystem 

2. Design‖,ThirdEdition ―MorganKaufmannPublisher(Animprintfrom Elsevier),2012.(unit I & 

II) 

3. https://www.coursera.org/learn/interface-with-arduino#syllabus(UnitIII) 
4. MichaelJ.Pont,―EmbeddedC‖,2ndEdition,PearsonEducation,2008.(UnitIV&V) 

 

REFERENCES: 

1. ShibuK.V,―IntroductiontoEmbeddedSystems‖,McGrawHill.2014 

2. JonathanW.Valvano,―EmbeddedMicrocomputer SystemsRealTimeInterfacing‖, 
ThirdEdition Cengage Learning, 2012 

3. Raj Kamal,―EmbeddedSystems-Architecture,programminganddesign‖,3edition,TMH.2015 

4. Lyla,―EmbeddedSystems‖,Pearson,2013 

5. DavidE.Simon,―AnEmbeddedSoftwarePrimer‖,PearsonEducation,2000. 
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3 1 0 4 

OBJECTIVES: 

 

 Tounderstandfundamentalsofgraphtheory. 

 Tostudyprooftechniquesrelatedtovariousconceptsingraphs. 

 Toexploremodernapplicationsofgraphtheory. 
 

Introduction-GraphTerminologies-TypesofGraphs-SubGraph-MultiGraph-RegularGraph-Isomorphism - Isomorphic 

Graphs -Sub-graph - Euler graph - Hamiltonian Graph - Related Theorems. 
 

Trees -Properties- Distance and Centres - Types - Rooted Tree-- Tree Enumeration- Labeled Tree -

Unlabeled Tree -Spanning Tree -Fundamental Circuits-CutSets-Properties-FundamentalCircuitandCut-set-

Connectivity- Separability-Related Theorems. 
 

Network Flows - Planar Graph - Representation - Detection - Dual Graph- Geometric and 

CombinatorialDual -Related Theorems - Digraph - Properties - Euler Digraph. 

9 

UNITIV 

Matrix Representation -Adjacency matrix- Incidence matrix- Circuit matrix - Cut-set matrix - PathMatrix- 

Properties - Related Theorems - Correlations. Graph Coloring - Chromatic Polynomial-Chromatic 

Partitioning -Matching- Covering - Related Theorems. 
 

GraphAlgorithms-ConnectednessandComponents-SpanningTree-FundamentalCircuits-CutVertices- 

Directed Circuits- Shortest Path - Applications overview. 
 

 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

TOTAL:45PERIODS 

 

 

 

TEXTBOOKS: 

 Understandthebasicconceptsofgraphs,anddifferenttypesofgraphs 

 Understandtheproperties,theoremsandbeabletoprovetheorems. 

 Applysuitablegraphmodelandalgorithmforsolvingapplications. 

1. NarsinghDeo,"GraphTheorywithApplicationtoEngineeringandComputer Science", 

Prentice-Hall of India Pvt.Ltd, 2003. 

2. L.R.Foulds,"GraphTheoryApplications",Springer,2016. 

REFERENCES: 

1.Bondy,J.A.andMurty,U.S.R.,"GraphTheorywithApplications",NorthHollandPublication,2

008. 

2. West,D.B.,―IntroductiontoGraphTheory‖,PearsonEducation,2011. 
3. JohnClark,DerekAllanHolton,―AFirstLookatGraphTheory‖,WorldScientificPublis
hing Company, 1991. 

4. Diestel,R,"GraphTheory",Springer,3rdEdition,2006. 

20150E66D GRAPHTHEORYANDAPPLICATIONS L T P C 

UNITI 9 

UNITII 9 

UNITIII 9 

UNITV 9 
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5. KennethH.Rosen,"DiscreteMathematicsandItsApplications",McGrawHill,2007. 
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3 0 0 3 

OBJECTIVES: 

 Tounderstandthebasicsofdiscretetimesignals,systemsandtheirclassifications. 

 Toanalyzethediscretetimesignalsinbothtimeandfrequencydomain. 

 TodesignlowpassdigitalIIRfiltersaccordingtopredefinedspecificationsbasedonanalogfilter 
theory and analog-to-digital filter transformation. 

 TodesignLinearphasedigitalFIRfiltersusingfouriermethod,windowtechnique 

 Torealizetheconcept andusageofDSPinvarious engineeringfields. 
 

Introduction to DSP – Basic elements of DSP– Sampling of Continuous time signals–

Representation,OperationandClassificationofDiscreteTimeSignal–ClassificationofDiscreteTimeSystems–

Discrete Convolution: Linear and Circular–Correlation 

UNITII ANALYSISOFLTIDISCRETETIMESIGNALSANDSYSTEMS 9 

AnalysisofLTIDiscreteTimeSystemsusingDFT–PropertiesofDFT–InverseDFT–AnalysisofLTIDiscrete Time 

Systems using FFT Algorithms– Inverse DFT using FFTAlgorithm. 
 

Frequency response of Analog and Digital IIR filters–Realization of IIR filter–Design of analog low 

passfilter–Analog to Digital filter Transformation using Bilinear Transformation and Impulse 

Invariantmethod–DesignofdigitalIIRfilters(LPF,HPF,BPF,andBRF)usingvarioustransformationtechniques. 
 

Linear Phase FIR filter–Phase delay–Group delay–Realization of FIR filter–Design of Causal and Non-

causal FIR filters (LPF, HPF, BPF and BRF) using Window method (Rectangular, Hamming 

window,Hanning window) –Frequency Sampling Technique. 
 

Multirate Signal Processing: Decimation, Interpolation, Spectrum of the sampled signal–Processing 

ofAudio and Radar signal. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Performmathematicaloperationsonsignals. 

 Understandthesamplingtheoremandperformsamplingoncontinuous-timesignalstoget discretetime 

signal by applying advanced knowledge of the sampling theory. 

 Transformthetimedomainsignalintofrequencydomainsignalandvice-versa. 

 ApplytherelevanttheoreticalknowledgetodesignthedigitalIIR/FIRfiltersforthegivenanalogspecific

ations. 

TEXTBOOKS: 

1. JohnG.Proakis&DimitrisG.Manolakis, ―DigitalSignalProcessing–Principles, 
Algorithms&Applications‖, Fourth Edition, Pearson Education / Prentice Hall, 2007. 

REFERENCES: 

1. RichardG.Lyons,―UnderstandingDigitalSignalProcessing‖.SecondEdition,PearsonEduc

ation. 

20150E66E DIGITALSIGNALPROCESSING L T P C 

UNITI DISCRETETIMESIGNALSANDSYSTEMS 9 

UNITIII INFINITEIMPULSERESPONSEFILTERS 9 

UNITIV FINITEIMPULSERESPONSEFILTERS 9 

UNITV APPLICATIONSOF DSP 9 
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2. A.V.Oppenheim,R.W.SchaferandJ.R.Buck,―Discrete-
TimeSignalProcessing‖,8thIndianReprint, Pearson, 2004. 

3. EmmanuelC.Ifeachor,&Barrie.W.Jervis,―DigitalSignalProcessing‖,SecondEdition,PearsonEduc

ation / Prentice Hall, 2002. 

4. WilliamD.Stanley,―DigitalSignalProcessing‖,SecondEdition,RestonPublications. 
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3 0 0 3 

OBJECTIVES: 

 

 Toknowthefundamentalconceptsofbigdataandanalytics. 

 Toexploretoolsandpracticesforworkingwithbigdata 

 Tolearnaboutstreamcomputing. 

 Toknowabouttheresearchthatrequirestheintegrationoflargeamountsofdata 
 

Evolution of Big data - Best Practices for Big data Analytics - Big data characteristics – Validating - 

ThePromotion of the Value of Big Data - Big Data Use Cases- Characteristics of Big Data Applications -

Perception and Quantification of Value -Understanding Big Data Storage - A General Overview of High-
Performance Architecture - HDFS - MapReduce and YARN - Map Reduce Programming Model 

9 

UNITIICLUSTERINGANDCLASSIFICATION 

Advanced Analytical Theory and Methods: Overview of Clustering - K-means - Use Cases - Overview 

ofthe Method - Determining the Number of Clusters - Diagnostics - Reasons to Choose and Cautions .-

Classification: Decision Trees - Overview of a Decision Tree - The General Algorithm - Decision 

TreeAlgorithms-Evaluating aDecision Tree -Decision Treesin R-Naïve Bayes-Bayes‘Theorem -Naïve 

Bayes Classifier. 
 

Advanced Analytical Theory and Methods: Association Rules - Overview - AprioriAlgorithm- 

EvaluationofCandidateRules -ApplicationsofAssociationRules-FindingAssociation&findingsimilarity

 - Recommendation System: Collaborative Recommendation- Content

 BasedRecommendation - Knowledge Based Recommendation- Hybrid Recommendation 

Approaches. 
 

 

IntroductiontoStreamsConcepts–StreamDataModelandArchitecture-StreamComputing,Sampling 

DatainaStream–FilteringStreams–CountingDistinctElementsinaStream–Estimatingmoments– 

Countingonenessina Window–DecayingWindow–RealtimeAnalyticsPlatform(RTAP)applications  

- CaseStudies-RealTimeSentimentAnalysis,StockMarketPredictions.UsingGraphAnalyticsfor 

BigData:GraphAnalytics 

UNITVNOSQLDATAMANAGEMENTFORBIGDATAANDVISUALIZATION 9 

NoSQL Databases : Schema-less Models‖: Increasing Flexibility forDataManipulation-KeyValueStores-

Document Stores - Tabular Stores - Object Data Stores - Graph Databases Hive - Sharding –-Hbase – 

Analyzing big data with twitter - Big data for E-Commerce Big data for blogs - Review of BasicData 

Analytic Methods usingR. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Workwithbigdatatoolsanditsanalysistechniques 

 Analyzedatabyutilizingclustering andclassificationalgorithms 

 Learnandapplydifferentminingalgorithmsandrecommendationsystemsforlargedata 

 Performanalyticsondatastreams 

 LearnNoSQLdatabasesandmanagement.. 

20150E75A BIGDATAANALYTICS L T P C 

UNITI INTRODUCTIONTOBIGDATA 9 

UNITIII ASSOCIATIONANDRECOMMENDATIONSYSTEM 9 

UNITIV STREAMMEMORY 9 
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TEXTBOOKS: 

AnandRajaramanandJeffreyDavidUllman,"MiningofMassiveDatasets",CambridgeUniversi

ty Press, 2012. 

2. DavidLoshin,"BigDataAnalytics:FromStrategicPlanningtoEnterpriseIntegrationwithTools, 

Techniques, NoSQL, and Graph", Morgan Kaufmann/El sevier Publishers, 2013. 

 

REFERENCES: 

EMCEducationServices,"DataScienceandBigDataAnalytics:Discovering,Analyzing, 

Visualizing and Presenting Data", Wiley publishers, 2015. 

2. BartBaesens,"AnalyticsinaBigDataWorld:TheEssentialGuidetoDataScienceandits 

Applications", Wiley Publishers, 2015. 

3. DietmarJannachandMarkusZanker,"RecommenderSystems:AnIntroduction", 
Cambridge University Press, 2010. 

4. KimH.PriesandRobertDunnigan,"BigDataAnalytics:APracticalGuideforManagers"CRC 

Press, 2015. 

5. JimmyLinandChrisDyer,"Data-

IntensiveTextProcessingwithMapReduce",SynthesisLectures on Human 

LanguageTechnologies, Vol. 3, No. 1, Pages 1-177, Morgan Claypool publishers, 2010. 
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3 0 0 3 

OBJECTIVES: 

 

 Tounderstandtheneedformachinelearningforvariousproblemsolving 

 Tostudythevarioussupervised,semi-
supervisedandunsupervisedlearningalgorithmsinmachine learning 

 Tounderstandthelatesttrendsinmachinelearning 

 Todesignappropriatemachinelearningalgorithmsforproblemsolving 
 

Introduction-GraphTerminologies-TypesofGraphs-SubGraph-MultiGraph-RegularGraph-Isomorphism - Isomorphic 

Graphs -Sub-graph - Euler graph - Hamiltonian Graph - Related Theorems. 
 

Trees -Properties- Distance and Centres - Types - Rooted Tree-- Tree Enumeration - Labelled Tree -

Unlabeled Tree -Spanning Tree -Fundamental Circuits-CutSets-Properties-FundamentalCircuitandCut-set-

Connectivity -Separability - Related Theorems. 
 

Network Flows - Planar Graph - Representation - Detection - Dual Graph - Geometric and 
CombinatorialDual -Related Theorems - Digraph - Properties - Euler Digraph. 

 

Matrix Representation -Adjacency matrix- Incidence matrix- Circuit matrix - Cut-set matrix - PathMatrix- 

Properties - Related Theorems - Correlations. Graph Coloring - Chromatic Polynomial - 

hromaticPartitioning -Matching- Covering - Related Theorems. 
 

GraphAlgorithms-ConnectednessandComponents-SpanningTree-FundamentalCircuits-CutVertices- 

Directed Circuits- Shortest Path - Applications overview. 

 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Differentiatebetweensupervised,unsupervised,semi-supervisedmachinelearningapproaches 

 Discussthedecisiontreealgorithmandindentityandovercometheproblemofoverfitting 

 Discussandapplythebackpropagationalgorithmandgeneticalgorithmstovariousproblems 

 ApplytheBayesianconceptstomachinelearning 

 Analyseandsuggestappropriatemachinelearningapproachesforvarioustypesofproblems 

TEXTBOOKS: 

1. TomM.Mitchell,―MachineLearning‖,McGraw-HillE ducat ion(In dia)Pr i v a t e L i m i t e d 

, 2 0 1 3 . 

REFERENCES: 

1. EthemAlpaydin,―IntroductiontoMachineLearning(AdaptiveComputationandMac

hine Learning)‖, The MIT Press 2004. 

2. StephenMarsland,―MachineLearning:AnAlgorithmicPerspective‖,CRCPress,2009. 

20150E75B MACHINELEARNINGTECHNIQUES L T P C 

UNITI INTRODUCTION 9 

UNITII NEURALNETWORKSANDGENETICALGORITHMS 9 

UNITIII BAYESIANANDCOMPUTATIONALLEARNING 9 

UNITIV INSTANTBASEDLEARNING 9 

UNITV ADVANCEDLEARNING 9 
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3 0 0 3 

OBJECTIVES: 

 TounderstandtheSoftwareProjectPlanningandEvaluationtechniques. 

 Toplanandmanageprojectsateachstageofthesoftwaredevelopment lifecycle(SDLC). 

 Tolearnabouttheactivityplanningandriskmanagementprinciples. 

 Tomanagesoftwareprojectsandcontrolsoftwaredeliverables. 

 Todevelopskillstomanagethevariousphasesinvolvedinproject 
managementandpeoplemanagement. 

 Todeliversuccessfulsoftwareprojectsthatsupportorganization‘sstrategicgoals. 
 

ImportanceofSoftwareProjectManagement–Activities-Methodologies–CategorizationofSoftware Projects– 

Setting objectives– Management Principles– Management Control–Projectportfolio Management – Cost-

benefit evaluation technology – Risk evaluation – Strategic programManagement – Stepwise Project 

Planning. 
 

Software process and Process Models – Choice of Process models - Rapid Application development –Agile 

methods – Dynamic System Development Method – Extreme Programming– Managing 

interactiveprocesses – Basics of Software estimation – Effort and Costestimation techniques – COSMIC 

Fullfunction points - COCOMO II - a Parametric Productivity Model. 
 

Objectives of Activity planning – Project schedules – Activities – Sequencing and scheduling – 

NetworkPlanningmodels–FormulatingNetworkModel–ForwardPass&BackwardPasstechniques–Critical 

path (CRM) method – Risk identification – Assessment – Risk Planning –Risk Management –PERT 

technique – Monte Carlo simulation – Resource Allocation – Creation of critical paths – Costschedules. 
 

FrameworkforManagementandcontrol–Collectionofdata–Visualizingprogress–Costmonitoring 

–EarnedValueAnalysis–PrioritizingMonitoring–Projecttracking–Changecontrol–Software Configuration 
Management – Managing contracts – Contract Management. 

 

Managingpeople – Organizational behavior– Bestmethods of staff selection –Motivation – TheOldham–

Hackmanjobcharacteristicmodel–Stress–HealthandSafety–EthicalandProfessionalconcerns–

Workinginteams–Decisionmaking–Organizationalstructures–DispersedandVirtualteams–Communications 

genres – Communication plans – Leadership. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 UnderstandProjectManagementprincipleswhiledevelopingsoftware. 

 Gainextensiveknowledgeaboutthebasicprojectmanagementconcepts,frameworkandtheproces
s models. 

 Obtainadequateknowledgeaboutsoftwareprocessmodelsandsoftwareeffortestimationtechni

ques. 

20150E75C SOFTWAREPROJECTMANAGEMENT L T P C 

UNITI PROJECTEVALUATIONANDPROJECTPLANNING 9 

UNITII PROJECTLIFECYCLEANDEFFORTESTIMATION 9 

UNITIII ACTIVITYPLANNINGANDRISKMANAGEMENT 9 

UNITIV PROJECTMANAGEMENTANDCONTROL 9 

UNITV STAFFINGINSOFTWAREPROJECTS 9 
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 Estimatetherisksinvolvedinvariousprojectactivities. 
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 Definethecheckpoints,projectreportingstructure,projectprogressandtrackingmechanismsusing 
project management principles. 

 Learnstaffselectionprocessandtheissuesrelatedtopeoplemanagement 

 

TEXTBOOKS: 

1. BobHughes,MikeCotterellandRajibMall:SoftwareProjectManagement –FifthEdition, Tata 

McGraw Hill, New Delhi, 2012. 

REFERENCES: 

1. RobertK.Wysocki―EffectiveSoftwareProjectManagement‖–WileyPublication,2011. 
2. WalkerRoyce:―SoftwareProjectManagement‖-Addison-Wesley,1998. 
3. GopalaswamyRamesh,―ManagingGlobalSoftwareProjects‖ –McGrawHill 

Education 

4. (India),FourteenthReprint2013. 

1622



SKILLDEVELOPMENT EMPLOYABILITY ENTREPRENUEURSHIP  

 

3 0 0 3 

OBJECTIVES: 

 

 TounderstandSmartObjectsandIoTArchitectures 

 TolearnaboutvariousIOT-relatedprotocols 

 TobuildsimpleIoTSystemsusingArduinoandRaspberryPi. 

 TounderstanddataanalyticsandcloudinthecontextofIoT 

 TodevelopIoTinfrastructureforpopularapplications 
 

Evolution of Internet of Things - Enabling Technologies – IoT Architectures: oneM2M, IoT World 

Forum(IoTWF) and Alternative IoTmodels– Simplified IoTArchitecture and Core IoTFunctional Stack-–

Fog,Edge and Cloud in IoT–Functional blocksofan IoTecosystem–Sensors,Actuators,SmartObjects and 

Connecting Smart Objects 
 

IoT Access Technologies: PhysicalandMAC layers, topologyandSecurityof IEEE 802.15.4,802.15.4g, 
802.15.4e, 1901.2a, 802.11ah and LoRaWAN – Network Layer: IP versions, Constrained Nodes and 

Constrained Networks–Optimizing IP forIoT: From6LoWPANto 

6Lo,RoutingoverLowPowerandLossyNetworks–

ApplicationTransportMethods:SupervisoryControlandDataAcquisition–Application Layer Protocols: 
CoAP and MQTT 

 

Design Methodology - Embedded computing logic - Microcontroller, System on Chips - IoT 

systembuildingblocks -Arduino - Board details, IDE programming - Raspberry Pi - Interfaces and 

RaspberryPi with Python Programming. 
 

Structured Vs Unstructured Data and Data in Motion Vs Data in Rest – Role of Machine Learning – 

NoSQL Databases – Hadoop Ecosystem – Apache Kafka, Apache Spark – Edge Streaming Analytics 

andNetwork Analytics– Xively Cloud forIoT, Python Web Application Framework – Django –AWS forIoT 

– System Management with NETCONF-YANG 
 

Cisco IoT system - IBM Watson IoT platform – Manufacturing - Converged Plant wide Ethernet 

Model(CPwE) – Power Utility Industry – GridBlocks Reference Model - Smart and Connected Cities: 

Layeredarchitecture, Smart Lighting, Smart Parking Architecture and Smart Traffic Control 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 ExplaintheconceptofIoT. 

 AnalyzevariousprotocolsforIoT. 

 DesignaPoCofanIoTsystemusingRasperryPi/Arduino 

 ApplydataanalyticsandusecloudofferingsrelatedtoIoT. 

 AnalyzeapplicationsofIoTinrealtimescenario 

20150E75D INTERNETOFTHINGS L T P C 

UNITI FUNDAMENTALSOFIoT 9 

UNITII IoTPROTOCOLS 9 

UNITIII DESIGNANDDEVELOPMENT 9 

UNITIV DATAANALYTICSANDSUPPORTINGSERVICES 9 

UNITV CASESTUDIES/INDUSTRIALAPPLICATIONS 9 
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TEXTBOOKS: 

1. David Hanes, Gonzalo Salgueiro, Patrick Grossetete, Rob Barton and Jerome Henry, 

―IoTFundamentals: Networking Technologies, Protocols and Use Cases for Internet of Things, 

CiscoPress, 2017 

 

REFERENCES: 

1. ArshdeepBahga,VijayMadisetti,―InternetofThings–Ahands-onapproach‖,Universities Press, 

2015 

2. OlivierHersent,DavidBoswarthick,OmarElloumi,―TheInternet ofThings–Keyapplicationsand 

Protocols‖, Wiley, 2012 (for Unit 2). 

3. JanHo¨ller,VlasiosTsiatsis,CatherineMulligan,Stamatis,Karnouskos,StefanAvesand.DavidBoyle, 

"FromMachine-to-Machineto theInternet of Things - Introduction to a New Age of Intelligence", 

Elsevier, 2014. 

4. DieterUckelmann,MarkHarrison,Michahelles,Florian(Eds),―ArchitectingtheInternet ofThings‖, 

Springer, 2011. 
5. MichaelMargolis,ArduinoCookbook,RecipestoBegin,Expand,andEnhanceYourProjects,2nd 

Edition,O'Reilly Media, 2011. 

6. https://www.arduino.cc/ 
7. https://www.ibm.com/smarterplanet/us/en/?ca=v_smarterplanet 
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3 0 0 3 

OBJECTIVES: 

 TolearnfundamentalsofXML 

 ToprovideanoverviewofServiceOrientedArchitectureandWebservicesandtheir importance 

 Tolearnwebservicesstandardsandtechnologies 

 Tolearnserviceorientedanalysisanddesignfor developingSOAbasedapplications 
 

XML document structure – Well-formed and valid documents – DTD–XMLSchema –

ParsingXMLusing DOM, SAX – XPath - XML Transformation and XSL – Xquery 
 

Characteristics ofSOA, BenefitsofSOA, ComparingSOAwithClient-Server 

andDistributedarchitectures –-- Principles of Service Orientation – Service layers 
 

WebServices Platform–Servicedescriptions –WSDL–MessagingwithSOAP –Servicediscovery–UDDI – 

Service-Level Interaction Patterns – Orchestration and Choreography 
 

WS-Addressing - WS-ReliableMessaging - WS-Policy – WS-Coordination – WS-Transactions-WS-

Security - Examples 
 

SOAdeliverystrategies–Serviceorientedanalysis–ServiceModelling–Serviceorienteddesign–Standards and 

composition guidelines -- Service design – Business process design – CaseStudy 

 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 UnderstandXMLtechnologies 

 Understandserviceorientation,benefitsofSOA 

 UnderstandwebservicesandWSstandards 

 Usewebservicesextensionstodevelopsolutions 

 Understandandapplyservicemodeling,serviceorientedanalysisanddesignforapplicationdevelo
pment 

TEXTBOOKS: 

1. ThomasErl,―ServiceOrientedArchitecture:Concepts,Technology,andDesign‖,PearsonEduca
tion, 2005 

2. SandeepChatterjeeandJamesWebber,―DevelopingEnterpriseWebServices:AnArch

itect's Guide‖, Prentice Hall, 2004 

REFERENCES: 

1. JamesMcGovern,SameerTyagi,MichaelEStevens,SunilMathew,―JavaWebServicesArchit

ecture‖, Elsevier, 2003. 

2. RonSchmelzeretal.―XMLandWebServices‖,PearsonEducation,2002. 

3. FrankP.Coyle,―XML,WebServicesandtheDataRevolution‖,PearsonEducation,2002 

20150E75E SERVICEORIENTEDARCHITECTURE L T P C 

UNITI XML 9 

UNITII SERVICEORIENTEDARCHITECTURE(SOA)BASICS 9 

UNITIII WEBSERVICES(WS)ANDSTANDARDS 8 

UNITIV WEBSERVICESEXTENSIONS 8 

UNITV SERVICEORIENTEDANALYSISANDDESIGN 11 
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20150E76A MULTI-COREARCHITECTURESAND 

PROGRAMMING 
L T P C 

 

3 0 0 3 

OBJECTIVES: 

 Tounderstandtheneedformulti-coreprocessors,andtheirarchitecture. 

 Tounderstandthechallengesinparallelandmulti-threadedprogramming. 

 Tolearnaboutthevariousparallelprogrammingparadigms, 

 Todevelopmulticoreprogramsanddesignparallelsolutions 
 

Single core to Multi-core architectures – SIMD and MIMD systems – Interconnection networks -

Symmetric and Distributed Shared Memory Architectures – Cache coherence - Performance Issues –

Parallel program design. 
 

Performance – Scalability – Synchronization and data sharing – Data races – Synchronization 

primitives(mutexes, locks, semaphores, barriers) – deadlocks and livelocks – communication between 

threads(condition variables, signals, message queues and pipes). 
 

OpenMP Execution Model – Memory Model – OpenMP Directives – Work-sharing Constructs - 

Libraryfunctions – Handling Data and Functional Parallelism – Handling Loops - Performance 

Considerations. 
 

MPIprogramexecution–MPIconstructs–libraries–MPIsendandreceive–Point-to-pointand Collective 
communication – MPI derived datatypes – Performance evaluation 

 

Casestudies-n-Bodysolvers–TreeSearch–OpenMPandMPIimplementationsand Comparison. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Describemulticorearchitecturesand identifytheircharacteristicsand challenges. 

 IdentifytheissuesinprogrammingParallelProcessors. 

 WriteprogramsusingOpenMPandMPI. 

 Designparallelprogrammingsolutionstocommonproblems. 

 Compareandcontrastprogrammingforserialprocessorsandparallelprocessors. 

TEXTBOOKS: 

1. PeterS.Pacheco,―AnIntroductiontoParallelProgramming‖,Morgan-
Kauffman/Elsevier,2011. 

2. DarrylGove,―MulticoreApplicationProgrammingforWindows,Linux,andOracleSolar

is‖,Pearson, 2011 (unit 2) 

REFERENCES: 

1. MichaelJQuinn,―ParallelprogramminginCwithMPIandOpenMP‖,TataMcGrawHill,20
03. 

2. VictorAlessandrini,SharedMemoryApplicationProgramming,1stEdition,ConceptsandStrat

egies in Multicore Application Programming, Morgan Kaufmann, 2015. 

UNITI MULTI-COREPROCESSORS 9 

UNITII PARALLELPROGRAMCHALLENGES 9 

UNITIII SHAREDMEMORYPROGRAMMINGWITHOpenMP 9 

UNITIV DISTRIBUTEDMEMORYPROGRAMMINGWITHMPI 9 

UNITV PARALLELPROGRAMDEVELOPMENT 9 
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20150E76B HUMANCOMPUTERINTERACTION L T P C 

3 0 0 3 

OBJECTIVES: 
  

 TolearnthefoundationsofHumanComputerInteraction. 

 Tobecomefamiliarwiththedesigntechnologiesforindividualsandpersonswith 

  

disabilities. 

 TobeawareofmobileHCI. 

 Tolearntheguidelinesforuserinterface. 

  

UNITI FOUNDATIONSOFHCI  9 

 

The Human: I/O channels– Memory – Reasoning and problem solving; TheComputer:Devices–Memory – 
processingand networks; Interaction: Models – frameworks – Ergonomics – styles –elements –

interactivity- Paradigms. - Case Studies 

IoT Access Technologies: Physical andMAC layers, topologyand Securityof IEEE 802.15.4,802.15.4g, 
802.15.4e, 1901.2a, 802.11ah and LoRaWAN – Network Layer: IP versions, Constrained Nodes and 

Constrained Networks–Optimizing IP forIoT: From6LoWPANto 6Lo,RoutingoverLowPowerandLossy 

Networks–ApplicationTransportMethods:SupervisoryControlandDataAcquisition –Application Layer 
Protocols: CoAP and MQTT 

 

Design Methodology - Embedded computing logic - Microcontroller, System on Chips - IoT 

systembuildingblocks -Arduino - Board details, IDE programming - Raspberry Pi - Interfaces and 

RaspberryPi with Python Programming. 
 

Structured Vs Unstructured Data and Data in Motion Vs Data in Rest– Role of Machine Learning– NoSQL 
Databases – Hadoop Ecosystem – Apache Kafka, Apache Spark – Edge Streaming Analytics andNetwork 
Analytics– Xively Cloud forIoT, Python Web Application Framework – Django –AWS forIoT – System 
Management with NETCONF-YANG 

 

Cisco IoT system - IBM Watson IoT platform – Manufacturing - Converged Plantwide Ethernet 

Model(CPwE) – Power Utility Industry – GridBlocks Reference Model - Smart and Connected Cities: 

Layeredarchitecture, Smart Lighting, Smart Parking Architecture and Smart Traffic Control 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Designeffectivedialogfor HCI 

 DesigneffectiveHCIforindividualsandpersonswithdisabilities. 

 ExplaintheHCIimplicationsfordesigningmultimedia/ecommerce/e-learningWebsites. 

 Developmeaningfuluserinterface. 

TEXTBOOKS: 

1. AlanDix,JanetFinlay,GregoryAbowd,RussellBeale,―HumanComputerInteraction‖,3rdEditio

n, Pearson Education, 2004 (UNIT I, II & III) 

2. BrianFling,―MobileDesignandDevelopment‖,FirstEdition,O‘ReillyMediaInc.,2009(UNI
T –IV) 

3. 3.BillScottandTheresaNeil,―DesigningWebInterfaces‖,FirstEdition,O‘Reilly,2009.(UNIT

-V) 

UNITV WEBINTERFACEDESIGN 9 

UNITIII MODELSANDTHEORIES 9 

UNITII DESIGN&SOFTWAREPROCESS 9 

UNITIV MOBILE HCI 9 
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3 0 0 3 

OBJECTIVES: 

 TolearnbasicprogramminginC#andtheobjectorientedprogrammingconcepts. 

 ToupdateandenhanceskillsinwritingWindowsapplications,ADO.NETandASP.NET. 

 Tostudytheadvancedconceptsindataconnectivity,WPF,WCFandWWFwithC#and 

.NET4.5. 

 Toimplementmobileapplicationsusing.Netcompactframework 

 Tounderstandtheworkingofbaseclasslibraries,theiroperationsandmanipulationofdatausing 

XML. 

 

.NetArchitecture-CoreC#-Variables-DataTypes-Flowcontrol-ObjectsandTypes-ClassesandStructs - 

Inheritance- Generics – Arrays and Tuples - Operators and Casts - Indexers 
 

Delegates-Lambdas-LambdaExpressions-Events-EventPublisher-EventListener-Stringsand Regular 

Expressions - Generics - Collections - Memory Management and Pointers - Errors andExceptions - 

Reflection 
 

Diagnostics-Tasks,ThreadsandSynchronization-.NetSecurity-Localization-ManipulatingXML- SAX and 

DOM - Manipulating files and the Registry- Transactions - ADO.NET- Peer-to-PeerNetworking - PNRP - 

Building P2P Applications - Windows Presentation Foundation (WPF). 
 

Window based applications - Core ASP.NET- ASP.NET Web forms -Windows 

CommunicationFoundation (WCF)- Introduction to Web Services - .Net Remoting - Windows Service - 

WindowsWorkflow Foundation (WWF) - Activities – Workflows 
 

Assemblies- Sharedassemblies- Custom HostingwithCLRObjects- Appdomains- CoreXAML -Bubbling 

and Tunneling Events- Reading and WritingXAML -.Net Compact Framework - Compact EditionData 

Stores – Errors,TestingandDebugging – Optimizingperformance– PackagingandDeployment –

NetworkingandMobile Devices 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 WritevariousapplicationsusingC#Languageinthe.NETFramework. 

 Developdistributedapplicationsusing.NETFramework. 

 Createmobileapplicationsusing.NETcompactFramework. 

TEXTBOOKS: 

1. ChristianNagel,BillEvjen,JayGlynn,KarliWatson,MorganSkinner.―ProfessionalC# 
2012 and .NET 4.5‖, Wiley, 2012 

2. HarshBhasin,―ProgramminginC#‖,OxfordUniversityPress,2014. 

UNITI C#LANGUAGEBASICS 9 

20150E76C C#AND.NETPROGRAMMING L T P C 

UNITII IoTPROTOCOLS 9 

UNITIIIDESIGNANDDEVELOPMENT 9 

UNITIV DATAANALYTICSANDSUPPORTINGSERVICES 9 

UNITV CASESTUDIES/INDUSTRIALAPPLICATIONS 9 
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REFERENCES: 

1. IanGariffiths,MathewAdams,JesseLiberty,―ProgrammingC#4.0‖,O‗Reilly,Fourth 

Edition, 2010. 

2. AndrewTroelsen,ProC#5.0andthe.NET4.5Framework,Apresspublication,2012. 
3. AndyWigley,DanielMoth,PeterFoot,―MobileDevelopmentHandbook‖,MicrosoftPress,2011. 
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3 0 0 3 

OBJECTIVES: 

 

 Tolearnabouttheissuesandchallengesinthedesignofwirelessadhocnetworks. 

 TounderstandtheworkingofMACandRoutingProtocolsforadhocandsensornetworks 

 Tolearn abouttheTransportLayerprotocolsandtheirQoS foradhocandsensor networks. 

 Tounderstandvarioussecurity issuesinadhocandsensor 
networksandthecorresponding solution 

 

Introduction–Issuesandchallengesinadhocnetworks–MACLayerProtocolsforwirelessadhocnetworks – 

Contention-BasedMAC protocols – MACProtocols UsingDirectionalAntennas – Multiple-ChannelMAC 

Protocols– Power-Aware MAC Protocols–RoutinginAdhocNetworks–Design Issues – Proactive, Reactive 

and Hybrid Routing Protocols 
 

TCP‟s challenges and Design Issues in Ad Hoc Networks – Transport protocols for ad hoc networks –

Issues and Challenges in providing QoS – MAC Layer QoS solutions – Network Layer QoS solutions –

QoS Model 
 

Introduction – Applications – Challenges – Sensor network architecture – MAC Protocols for 

wirelesssensor networks – Low duty cycle protocols and wakeup concepts – Contention- Based protocols –

Schedule-Based protocols – IEEE 802.15.4 Zigbee – Topology Control – Routing Protocols 

UNITIVTRANSPORT&QOSINWIRELESSSENSORNETWORKS 9 

Data-CentricandContention-BasedNetworking–TransportLayerandQoSinWirelessSensorNetworks–

CongestionControlinnetworkprocessing–Operatingsystemsforwirelesssensornetworks – Examples 
 

SecurityAttacks – KeyDistributionandManagement – IntrusionDetection–SoftwarebasedAnti-tamper 

techniques – Water markingtechniques – Defenseagainst routingattacks - SecureAd hocrouting protocols – 

BroadcastauthenticationWSN protocols –TESLA– Biba– Sensor NetworkSecurityProtocols – SPINS 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Identifydifferentissuesinwirelessadhocandsensornetworks 

 Toanalyzeprotocolsdevelopedforadhocandsensornetworks 

 Toidentifyandunderstandsecurityissuesinadhocandsensor networks. 

20150E76D WIRELESSADHOCANDSENSORNETWORKS L T P C 

UNITI MAC&ROUTINGINADHOCNETWORKS 9 

UNITII TRANSPORT&QOSINADHOCNETWORKS 9 

UNITIII MAC&ROUTINGINWIRELESSSENSORNETWORKS 9 

UNITV SECURITYINADHOCANDSENSORNETWORKS 9 
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TEXTBOOKS: 

1. C.SivaRamMurthyandB.S.Manoj,―AdHocWirelessNetworks–

Architecturesand2Protocols‖, Pearson Education, 2006. 

2. HolgerKarl,AndreasWilling,―ProtocolsandArchitecturesforWirelessSensorNetworks‖,John 

Wiley & Sons, Inc., 2005. 

 

REFERENCES: 

1. SubirKumarSarkar,TGBasavaraju,CPuttamadappa,―AdHocMobileWirelessNetworksAuerb

ach Publications, 2008. 

2. CarlosDeMoraisCordeiro,DharmaPrakashAgrawal,―AdHocandSensorNetworks:Theory and 

Applications (2nd Edition)‖, World Scientific Publishing, 2011. 

3. Waltenegus Dargie, Christian Poellabauer, ―Fundamentals of Wireless
 SensorNetworks Theory and Practice‖, John Wiley and Sons, 2010 

4. Xiang-YangLi,“Wireless AdHocandSensor Networks:Theory andApplications‖, 

1227thedition, Cambridge university Press,2008. 

1631



SKILLDEVELOPMENT EMPLOYABILITY ENTREPRENUEURSHIP  

 

3 0 0 3 

OBJECTIVES: 

 

 Tolearnthemodelinganddesignofdatabases. 

 Toacquireknowledgeonparallelanddistributeddatabasesandtheir applications. 

 TostudytheusageandapplicationsofObject OrientedandIntelligentdatabases. 

 Tounderstandtheusageofadvanceddatamodels. 

 TolearnemergingdatabasessuchasXML,CloudandBigData. 

 Toacquireinquisitiveattitudetowardsresearchtopicsindatabases. 
 

Database System Architectures: Centralized and Client-Server Architectures – ServerSystemArchitectures 

– Parallel Systems- Distributed Systems – Parallel Databases: I/O Parallelism – Inter andIntra Query 

Parallelism – Inter and Intra operation Parallelism – Design of Parallel Systems- DistributedDatabase 

Concepts - Distributed Data Storage – Distributed Transactions – Commit Protocols –Concurrency Control 

– Distributed Query Processing – Case Studies 
 

ConceptsforObjectDatabases:ObjectIdentity–Objectstructure–TypeConstructors–Encapsulation of 
Operations – Methods – Persistence – Type and Class Hierarchies – Inheritance–Complex Objects – Object 
Database Standards, Languages and Design: ODMG Model – ODL –OQL –ObjectRelationalandExtended–
RelationalSystems:ObjectRelationalfeaturesinSQL/Oracle–Case Studies. 

 

ActiveDatabases:SyntaxandSemantics(Starburst,Oracle,DB2)-Taxonomy-Applications-

DesignPrinciplesforActiveRules-TemporalDatabases:OverviewofTemporalDatabases-TSQL2- Deductive 

Databases: Logic of Query Languages – Datalog- Recursive Rules-Syntax andSemantics of Datalog 

Languages- Implementation of Rules and Recursion- Recursive Queries in SQL-Spatial Databases- Spatial 

Data Types- Spatial Relationships- Spatial Data Structures- Spatial AccessMethods- Spatial DB 

Implementation. 
 

Mobile Databases: Location and Handoff Management - Effect of Mobility on Data Management -

LocationDependentDataDistribution-MobileTransactionModels-ConcurrencyControl-Transaction Commit 

Protocols- Multimedia Databases- Information Retrieval- Data Warehousing- DataMining- Text Mining. 
 

XML Databases: XML-Related Technologies-XML Schema- XML Query Languages- Storing XML 

inDatabases-XML and SQL- Native XML Databases- Web Databases- Geographic Information Systems-

Biological Data Management- Cloud Based Databases: Data Storage Systemson theCloud-CloudStorage 

Architectures-Cloud Data Models- Query Languages- Introduction to Big Data-Storage-Analysis. 

TOTAL:45PERIODS 

20150E76E ADVANCEDTOPICS ONDATABASES L T P C 

UNITI PARALLELANDDISTRIBUTEDDATABASES 9 

UNITII OBJECTANDOBJECTRELATIONALDATABASES 9 

UNITIII INTELLIGENTDATABASES 9 

UNITIV ADVANCEDDATAMODELS 9 

UNITV EMERGINGTECHNOLOGIES 9 
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OUTCOMES: 

 

Attheendofthecourse, thestudentshouldbeableto: 

 Todevelopin-
depthunderstandingofrelationaldatabasesandskillstooptimizedatabaseperformance in 

practice. 

 Tounderstandandcritiqueoneachtypeofdatabases. 

 Todesignfasteralgorithmsinsolvingpracticaldatabaseproblems. 

 Toimplementintelligentdatabasesandvariousdatamodels. 

 

TEXTBOOKS: 

1. RamezElmasri,ShamkantB.Navathe,―FundamentalsofDatabaseSystems‖,SixthEditionPearso

n, 2011. 

 
2. ThomasCannollyandCarolynBegg,―DatabaseSystems,APracticalApproachtoDesign,Imple

mentation and Management‖, Fourth Edition, Pearson Education, 2008. 

REFERENCES: 

1. HenryFKorth,AbrahamSilberschatz,S.Sudharshan,―DatabaseSystemConcepts‖,SixthEditio
n, McGraw Hill, 2011. 

 

2. C.J.Date,A.Kannan,S.Swamynathan,―AnIntroductiontoDatabaseSystems‖,Eighth 
Edition, Pearson Education, 2006. 

3. CarloZaniolo,StefanoCeri,ChristosFaloutsos,RichardT.Snodgrass,V.S.Subrahmanian,Rob

erto Zicari, ―Advanced Database Systems‖, Morgan Kaufmann publishers,2006. 
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3 0 0 3 

OBJECTIVES: 

 

 Tobecomefamiliarwithdigitalimagefundamentals 

 TogetexposedtosimpleimageenhancementtechniquesinSpatialandFrequencydomain. 

 Tolearnconceptsofdegradationfunctionandrestorationtechniques. 

 Tostudytheimagesegmentationandrepresentationtechniques. 

 Tobecomefamiliarwithimagecompressionandrecognitionmethods 
 

Steps in Digital Image Processing – Components – Elements of Visual Perception – Image Sensing 

andAcquisition – Image Sampling and Quantization – Relationships between pixels - Color 

imagefundamentals - RGB, HSI models, Two-dimensional mathematical preliminaries, 2D transforms - 

DFT,DCT. 
 

Spatial Domain: Gray level transformations – Histogram processing – Basics of Spatial Filtering–

Smoothing and Sharpening Spatial Filtering, Frequency Domain: Introduction to

 FourierTransform– SmoothingandSharpening frequency domainfilters– Ideal, 

ButterworthandGaussianfilters, Homomorphic filtering, Color image enhancement. 
 

ImageRestoration -degradationmodel,Properties,Noisemodels–MeanFilters–Order Statistics– Adaptive 

filters – Band reject Filters – Band pass Filters – Notch Filters – Optimum Notch Filtering –Inverse 

Filtering – Wiener filtering 
 

Edge detection, Edge linking via Hough transform – Thresholding - Region based segmentation – 

Regiongrowing – Region splitting and merging – Morphological processing- erosion and dilation, 

Segmentationbymorphological watersheds – basic concepts – Dam construction – Watershed segmentation 

algorithm. 
 

Need for data compression, Huffman, Run Length Encoding, Shift codes, Arithmetic coding, 

JPEGstandard, MPEG. Boundary representation, Boundary description, Fourier Descriptor, 

RegionalDescriptors –Topologicalfeature,Texture-Patterns andPatternclasses -

Recognitionbasedonmatching. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse, thestudentshouldbeableto: 

 Knowandunderstandthebasics andfundamentals ofdigitalimageprocessing, 
suchasdigitization, sampling, quantization, and 2D-transforms. 

 Operateonimagesusingthetechniquesofsmoothing,sharpeningandenhancement. 

 Understandtherestorationconceptsandfilteringtechniques. 

 Learnthebasicsofsegmentation,featuresextraction,compressionandrecognitionmethods for 

color models. 

20150E81A DIGITALIMAGE PROCESSING L T P C 

UNITI DIGITALIMAGEFUNDAMENTALS 9 

UNITII IMAGEENHANCEMENT 9 

UNITIII IMAGERESTORATION 9 

UNITIV IMAGESEGMENTATION 9 

UNITV IMAGECOMPRESSIONANDRECOGNITION 9 
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TEXTBOOKS: 

1. RafaelC.Gonzalez,RichardE.Woods,‗DigitalImageProcessing‘,Pearson,ThirdEdition,2010. 

2. AnilK.Jain,‗FundamentalsofDigitalImageProcessing‘,Pearson,2002. 

REFERENCES: 

1. KennethR.Castleman,‗DigitalImageProcessing‘,Pearson,2006. 

2. RafaelC.Gonzalez,RichardE.Woods,StevenEddins,‗DigitalImageProcessingusingMAT

LAB‘, Pearson Education, Inc., 2011. 

3. D,E.DudgeonandRM.Mersereau,‗MultidimensionalDigitalSignalProcessing‘,PrenticeHall 

Professional Technical Reference, 1990. 

4. WilliamK.Pratt,‗DigitalImageProcessing‘,JohnWiley,NewYork,2002 
5. MilanSonkaetal‗Imageprocessing,analysisandmachinevision‘,Brookes/Cole,VikasPublis

hing House, 2nd edition, 1999 
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20150E81B 
SOCIALNETWORKANALYSIS 

 

 

 Tounderstandtheconceptofsemanticwebandrelatedapplications. 

 Tolearnknowledgerepresentationusingontology. 

 Tounderstandhumanbehaviourinsocialwebandrelatedcommunities. 

 Tolearnvisualizationofsocialnetworks. 
 

Introduction to Semantic Web: Limitations of current Web - Development of Semantic Web - 
EmergenceoftheSocialWeb-SocialNetworkanalysis:Development ofSocialNetworkAnalysis 
-Keyconceptsandmeasuresinnetworkanalysis-Electronicsourcesfor networkanalysis: 
Electronic discussion networks, Blogs and online communities - Web-based networks -

Applications of Social Network Analysis. 
 

REPRESENTATION 

Ontologyand their role in the Semantic Web: Ontology-basedknowledgeRepresentation 

-OntologylanguagesfortheSemanticWeb:ResourceDescriptionFramework - Web 

aggregating social network data: State-of-the-art in network data representation - Ontological 

representationofsocialindividuals- Ontologicalrepresentationofsocialrelationships - 

Aggregatingandreasoningwithsocialnetworkdata-Advancedrepresentations. 
 

NETWORKS 

 
Extractingevolutionof WebCommunityfromaSeriesofWebArchive-Detectingcommunitiesin  

socialnetworks-Definitionofcommunity-Evaluatingcommunities-Methodsforcommunity  

detectionandmining-Applicationsofcommunityminingalgorithms -Tools for detecting 

communitiessocial networkinfrastructuresand communities - Decentralized online 

socialnetworks-Multi-Relationalcharacterizationofdynamicsocialnetworkcommunities.  

 

UNITIV PREDICTINGHUMANBEHAVIOURANDPRIVACYISSUES 9 
 

 

 
- Awareness- Privacy inonline socialnetworks- Trustinonline environment- Trustmodels 

basedonsubjectivelogic- Trustnetwork analysis- Trusttransitivityanalysis-Combiningtrustandreputation- 

Trust derivation based on trust comparisons - Attack spectrum and countermeasures. 

UNITVVISUALIZATIONANDAPPLICATIONSOFSOCIALNETWORKS 9 

Graph theory - Centrality - Clustering - Node-Edge Diagrams -Matrix representation - 

Visualizingonlinesocialnetworks, Visualizingsocialnetworks with matrix-basedrepresentations -

MatrixandNode-LinkDiagrams-Hybridrepresentations-Applications-Covernetworks-Communitywelfare- 

Collaboration networks - Co-Citation networks. 

TOTAL:45PERIODS 

-InferenceandDistribution-Enablingnewhumanexperiences-Realitymining-Context 

L T P C 

3 0 0 3 

 

UNITI INTRODUCTION 9 

UNITII MODELLING,AGGREGATINGANDKNOWLEDGE 9 

OntologyLanguage- Modelling and 

UNITIII EXTRACTIONANDMININGCOMMUNITIESINWEBSOCIAL 9 

Understandingandpredictinghumanbehaviourforsocialcommunities-Userdatamanagement 
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OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Developsemanticwebrelatedapplications. 

 Representknowledgeusingontology. 

 Predicthumanbehaviourinsocialwebandrelatedcommunities. 

 Visualizesocialnetworks 

TEXTBOOKS: 

1. PeterMika,―SocialNetworksandtheSemanticWeb‖,FirstEdition,Springer2007. 

2. BorkoFurht,―HandbookofSocialNetworkTechnologiesandApplications‖,1stEdition, 

Springer, 2010. 

REFERENCES: 

1. GuandongXu,YanchunZhangandLinLi,―WebMiningandSocialNetworking–

Techniques and applications‖, First Edition, Springer, 2011. 

2. Dion Goh and Schubert Foo, ―Social information Retrieval Systems: 

EmergingTechnologiesandApplicationsforSearchingtheWebEffectively‖,IGIGlobalSnippet,2

008. 

3. MaxChevalier,ChristineJulienandChantalSoulé-

Dupuy,―CollaborativeandSocialInformationRetrievalandAccess:TechniquesforImprovedu

serModelling‖,IGIGlobal Snippet, 2009. 

4. JohnG.Breslin,AlexanderPassantandStefanDecker,―TheSocialSemanticWeb‖,Sprin

ger,2009. 
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20150E81C INFORMATIONSECURITY L T P C 

 
3 0 0 3 

OBJECTIVES: 
   

 TounderstandthebasicsofInformationSecurity 

 Toknowthelegal,ethicalandprofessionalissuesinInformationSecurity 

 Toknowtheaspectsofriskmanagement 

 Tobecomeawareofvariousstandardsinthisarea 

 ToknowthetechnologicalaspectsofInformationSecurity 

   

UNITI INTRODUCTION   9 

 

History,WhatisInformation Security?,Critical CharacteristicsofInformation,NSTISSC SecurityModel, 

Components of an Information System, Securing the Components, Balancing Security and Access,The 

SDLC, The Security SDLC 
 

Need for Security, Business Needs, Threats, Attacks, Legal, Ethical and Professional Issues-AnOverview 

of Computer Security - Access Control Matrix, Policy-Securitypolicies, Confidentialitypolicies, Integrity 

policies and Hybrid policies 
 

RiskManagement:IdentifyingandAssessingRisk,AssessingandControllingRisk-Systems:Access Control 

Mechanisms, Information Flow and Confinement Problem 
 

Blueprintfor Security,InformationSecurityPolicy,StandardsandPractices, ISO 

17799/BS7799,NISTModels,VISAInternationalSecurityModel,DesignofSecurityArchitecture, 

PlanningforContinuity 
 

SecurityTechnology,IDS,ScanningandAnalysisTools,Cryptography,AccessControlDevices, Physical 

Security, Security and Personnel 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Discussthebasicsofinformationsecurity 

 Illustratethelegal,ethicalandprofessionalissuesininformationsecurity 

 Demonstratetheaspectsofriskmanagement. 

 BecomeawareofvariousstandardsintheInformationSecuritySystem 

 DesignandimplementationofSecurityTechniques. 

 

TEXTBOOKS: 

1. MichaelEWhitmanandHerbertJMattord,―PrinciplesofInformationSecurity‖,VikasPublis
hing House, New Delhi, 2003 

 

REFERENCES: 

1. MickiKrause,HaroldF.Tipton,―HandbookofInformationSecurityManagement‖,Vol 

1-3 CRCPress LLC, 2004. 

2. StuartMcClure,JoelScrambray,GeorgeKurtz,―HackingExposed‖,TataMcGraw-Hill,2003 

3. MattBishop,―ComputerSecurityArtandScience‖,Pearson/PHI,2002. 

UNITII SECURITYINVESTIGATION 9 

UNITIII SECURITYANALYSIS 9 

UNITIV LOGICALDESIGN 9 

UNITV PHYSICALDESIGN 9 
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20150E81D CYBERFORENSICS L T P C 

  
3 0 0 3 

OBJECTIVES:      

 Tolearncomputerforensics 

 Tobecomefamiliarwithforensicstools 

 Tolearntoanalyzeandvalidateforensics data. 
 

Introduction to Traditional Computer Crime, Traditional problems associated with Computer 

Crime.Introduction to Identity Theft & Identity Fraud. Types of CF techniques - Incident and incident 

responsemethodology - Forensic duplication and investigation. Preparation for IR: 

Creatingresponsetoolkitand IR team. - Forensics Technology and Systems - Understanding Computer 

Investigation – DataAcquisition. 
 

ProcessingCrimeandIncidentScenes–WorkingwithWindowsandDOSSystems.CurrentComputer Forensics 

Tools: Software/ Hardware Tools. 

9 

UNITIIIANALYSISANDVALIDATION 

ValidatingForensicsData–Data HidingTechniques–PerformingRemoteAcquisition–NetworkForensics – 

Email Investigations – Cell Phone and Mobile Devices Forensics 

9 
UNITIV ETHICALHACKING 

IntroductiontoEthicalHacking-FootprintingandReconnaissance-ScanningNetworks -Enumeration-System 

Hacking - Malware Threats - Sniffing. 
 

SocialEngineering-DenialofService-SessionHijacking-HackingWebservers–HackingWeb Applications – 

SQL Injection - Hacking Wireless Networks - Hacking Mobile Platforms. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Understandthebasicsofcomputerforensics 

 Applyanumberofdifferentcomputerforensictoolstoagivenscenario 

 Analyzeandvalidateforensicsdata 

 Identifythevulnerabilitiesinagivennetworkinfrastructure 

 Implementreal-worldhackingtechniquestotestsystemsecurity. 

TEXTBOOKS: 

1. Bill Nelson, Amelia Phillips, Frank Enfinger, Christopher

 Steuart,―ComputerForensics and Investigations‖, Cengage Learning, India Edition, 2016. 

2. CEHofficialCertfiedEthicalHackingReviewGuide,WileyIndiaEdition,2015. 

REFERENCES: 

1. JohnR.Vacca,―ComputerForensics‖,CengageLearning,2005 

2. MarjieT.Britz,―ComputerForensicsandCyberCrime‖:AnIntroduction‖,3rdEdition,PrenticeHall, 

2013. 

3. AnkitFadia―EthicalHacking‖SecondEdition,MacmillanIndiaLtd,2006 

4. KennethC.Brancik―InsiderComputerFraud‖ Auerbach PublicationsTaylor&ampFrancisGroup–2008. 

UNITI INTRODUCTIONTOCOMPUTER FORENSICS 9 

UNITII EVIDENCECOLLECTIONANDFORENSICSTOOLS 9 

UNITV ETHICALHACKINGINWEB 9 
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20150E81E SOFT COMPUTING L T P C 

  
3 1 0 4 

OBJECTIVES:      

 

 TolearnthebasicconceptsofSoftComputing 

 Tobecomefamiliarwithvarioustechniqueslikeneuralnetworks,geneticalgorithmsandfuzzy 

systems. 

 Toapplysoftcomputingtechniquestosolveproblems. 
 

Introduction-ArtificialIntelligence-ArtificialNeuralNetworks-FuzzySystems-

GeneticAlgorithmandEvolutionaryProgramming-SwarmIntelligentSystems-ClassificationofANNs-

McCullochandPitts Neuron Model-Learning Rules: Hebbian and Delta- Perceptron Network-Adaline 

Network-MadalineNetwork. 
 

BackpropagationNeuralNetworks-KohonenNeuralNetwork-LearningVectorQuantization 

-HammingNeuralNetwork-HopfieldNeuralNetwork-Bi-directionalAssociativeMemory-

AdaptiveResonanceTheoryNeuralNetworks-SupportVector Machines - Spike Neuron Models. 
 

Introduction to Fuzzy Logic, Classical Sets and Fuzzy Sets - Classical Relations and Fuzzy Relations -

Membership Functions -Defuzzification - Fuzzy Arithmetic and Fuzzy Measures - Fuzzy Rule Base 

andApproximate Reasoning - Introduction to Fuzzy Decision Making. 
 

BasicConcepts-WorkingPrinciples-Encoding-FitnessFunction-Reproduction-InheritanceOperators- 

CrossOver-InversionandDeletion-MutationOperator- Bit-wiseOperators-Convergenceof Genetic 

Algorithm. 
 

Hybrid Systems -NeuralNetworks, Fuzzy Logic and Genetic -GA

 BasedWeightDetermination- LR-Type FuzzyNumbers-FuzzyNeuron-FuzzyBPArchitecture- 

Learningin FuzzyBP- InferencebyFuzzyBP - FuzzyArtMap:ABrief Introduction - Soft ComputingTools - 

GAinFuzzy Logic Controller Design - Fuzzy Logic Controller 

TOTAL:45PERIODS 

 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 

 Applysuitablesoftcomputingtechniquesforvariousapplications. 

 Integratevarioussoftcomputingtechniquesforcomplexproblems. 

UNITI INTRODUCTIONTOSOFTCOMPUTING 9 

UNITII ARTIFICIALNEURALNETWORKS 9 

UNITIII FUZZYSYSTEMS 9 

UNITIV GENETICALGORITHMS 9 

UNITVHYBRIDSYSTEMS 9 
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TEXTBOOKS: 

 

1. N.P.Padhy,S.P.Simon,"SoftComputingwithMATLABProgramming",OxfordUnivers

ity Press, 2015. 

2. S.N.Sivanandam,S.N.Deepa,"PrinciplesofSoftComputing",WileyIndiaPvt.Ltd.,2nd 

Edition, 2011. 

3. S.Rajasekaran,G.A.VijayalakshmiPai,"NeuralNetworks,FuzzyLogicandGeneticAlg
orithm, Synthesis and Applications ", PHI Learning Pvt. Ltd., 2017. 

 

REFERENCES: 

1. Jyh-ShingRogerJang,Chuen-TsaiSun,EijiMizutani,―Neuro-

FuzzyandSoftComputing‖, Prentice-Hall of India, 2002. 

2. KwangH.Lee,―FirstcourseonFuzzyTheoryandApplications‖,Springer,2005. 
3. GeorgeJ.KlirandBoYuan,―FuzzySetsandFuzzyLogic-
TheoryandApplications‖,Prentice Hall, 1996. 

4. JamesA.FreemanandDavidM.Skapura,―NeuralNetworksAlgorithms,Applications,andProgr

amming Techniques‖, Addison Wesley, 2003. 
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3 0 0 3 

OBJECTIVES: 

 TounderstandthebasicsofInformationRetrieval. 

 Tounderstandmachinelearningtechniquesfortextclassificationandclustering. 

 Tounderstandvarioussearchenginesystemoperations. 

 Tolearndifferenttechniquesofrecommendersystem. 
 

Information Retrieval – Early Developments – The IR Problem – The User‗s Task – Information 

versusDataRetrieval - The IR System – The Software Architecture of the IR System – The Retrieval 

andRanking Processes- The Web – The e-Publishing Era – How the web changed Search – 

PracticalIssuesonthe Web– How PeopleSearch–SearchInterfaces Today – Visualization in Search 

Interfaces. 
 

BasicIRModels-BooleanModel-TF-IDF(TermFrequency/InverseDocumentFrequency)Weighting - Vector 

Model – Probabilistic Model – Latent Semantic Indexing Model – Neural NetworkModel – Retrieval 

Evaluation – Retrieval Metrics – Precision and Recall – Reference Collection – User-basedEvaluation–

RelevanceFeedbackandQueryExpansion–Explicit Relevance Feedback. 
 

A Characterization of Text Classification – Unsupervised Algorithms: Clustering – Naïve 

TextClassification – Supervised Algorithms – Decision Tree – k-NN Classifier – SVM Classifier – 

FeatureSelection or Dimensionality Reduction –Evaluationmetrics – Accuracy and Error – Organizing 

theclasses – Indexing and Searching – Inverted Indexes – Sequential Searching–Multi-

dimensionalIndexing. 
 

TheWeb – Search Engine Architectures – Cluster based Architecture – Distributed Architectures–

SearchEngineRanking–LinkbasedRanking–SimpleRankingFunctions – LearningtoRank– 

Evaluations --SearchEngineRanking–SearchEngineUser Interaction–Browsing–

ApplicationsofaWebCrawler – Taxonomy – Architecture and Implementation – Scheduling Algorithms – 

Evaluation. 
 

Recommender Systems Functions – Data and Knowledge Sources –

 RecommendationTechniques–BasicsofContent-basedRecommenderSystems–

HighLevelArchitecture–Advantagesand  Drawbacksof Content-based  Filtering–
 Collaborative  Filtering – Matrixfactorization models – Neighborhood 

models.. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Useanopensourcesearchengineframeworkandexploreitscapabilities 

 Applyappropriatemethodofclassificationorclustering. 

 Designandimplementinnovativefeaturesinasearchengine. 

 Designandimplementarecommendersystem. 

 

 

20150E82A INFORMATIONRETRIEVALTECHNIQUES L T P C 

UNITI INTRODUCTION 9 

UNITII MODELINGANDRETRIEVAL EVALUATION 9 

UNITIII TEXTCLASSIFICATIONANDCLUSTERING 9 

UNITIV WEBRETRIEVALANDWEBCRAWLING 9 

UNITV RECOMMENDERSYSTEM 9 
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TEXTBOOKS: 

1643



SKILLDEVELOPMENT EMPLOYABILITY ENTREPRENUEURSHIP  

1. 1.RicardoBaeza-YatesandBerthierRibeiro-

Neto,―ModernInformationRetrieval:TheConcepts and Technology behind Search, 

Second Edition, ACM Press Books, 2011. 

2. Ricci,F,Rokach,L.Shapira,B.Kantor,―RecommenderSystemsHandbook‖,FirstEdition,2011. 

 

REFERENCES: 

1. C.Manning,P.Raghavan,andH.Schütze,―IntroductiontoInformationRetrieval,CambridgeUnive

rsity Press, 2008. 

2. StefanBuettcher,CharlesL.A.ClarkeandGordonV.Cormack,―InformationRetrieval:Implementi

ng and Evaluating Search Engines, The MIT Press, 2010. 
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20150E82B NATURALLANGUAGE PROCESSING L T P C 

  
3 0 0 3 

OBJECTIVES:      

 

 Tolearnthefundamentalsofnaturallanguageprocessing 

 TounderstandtheuseofCFGandPCFGinNLP 

 Tounderstandtheroleofsemanticsofsentencesandpragmatics 

 ToapplytheNLPtechniquestoIRapplications 
 

Origins and challenges of NLP – Language Modeling: Grammar-based LM, Statistical LM - 

RegularExpressions, Finite-State Automata – English Morphology, Transducers for lexicon and 

rules,Tokenization, Detecting and Correcting Spelling Errors, Minimum Edit Distance 
 

Unsmoothed N-grams, Evaluating N-grams, Smoothing, Interpolation and Backoff – Word Classes, Part-

of-Speech Tagging, Rule-based, Stochastic and Transformation-based tagging, Issues in PoS tagging –

Hidden Markov and Maximum Entropy models. 
 

Context-Free Grammars, Grammar rules for English, Treebanks, Normal Forms for grammar –

DependencyGrammar – Syntactic Parsing, Ambiguity, Dynamic Programmingparsing – Shallowparsing– 

Probabilistic CFG, Probabilistic CYK, Probabilistic Lexicalized CFGs - Feature structures, Unificationof 

feature structures. 
 

Requirements for representation, First-Order Logic, Description Logics – Syntax-DrivenSemanticanalysis, 

Semantic attachments – Word Senses, Relations between Senses, Thematic Roles, selectionalrestrictions – 

Word Sense Disambiguation, WSD using Supervised, Dictionary &Thesaurus,Bootstrappingmethods –

WordSimilarityusing Thesaurus and Distributional methods. 
 

Discourse segmentation, Coherence – Reference Phenomena, Anaphora Resolution using Hobbs 

andCentering Algorithm – Coreference Resolution – Resources: Porter Stemmer, Lemmatizer, 

PennTreebank, Brill'sTagger, WordNet, PropBank, FrameNet, BrownCorpus, 

BritishNationalCorpus(BNC) 

 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Totagagiventext withbasicLanguagefeatures 

 TodesignaninnovativeapplicationusingNLPcomponents 

 Toimplementarulebasedsystemtotacklemorphology/syntaxofalanguage 

 Todesignatagsettobeusedforstatisticalprocessingforreal-timeapplications 

 Tocompare and contrast the use of different statistical approaches fordifferent types of 

NLPapplications. 

UNITI INTRODUCTION 9 

UNITII WORDLEVELANALYSIS 9 

UNITIII SYNTACTICANALYSIS 9 

UNITIV SEMANTICSANDPRAGMATICS 10 

UNITV DISCOURSEANALYSISANDLEXICALRESOURCES 8 
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TEXTBOOKS: 

 

1. 1.Daniel Jurafsky, James H. Martin―Speech and Language Processing: An Introduction 

toNatural Language Processing, Computational Linguistics and Speech, Pearson 

Publication,2014. 

2. StevenBird,EwanKleinandEdwardLoper,―NaturalLanguageProcessingwith 

3. Python‖,FirstEdition,O‗ReillyMedia,2009. 

 

REFERENCES: 

1. BreckBaldwin,―LanguageProcessingwithJavaandLingPipeCookbook,AtlanticPubli

sher, 2015. 

2. RichardMReese,―NaturalLanguageProcessingwithJava‖,O‗ReillyMedia,2015. 
3. Nitin IndurkhyaandFred J.Damerau,―Handbook ofNaturalLanguageProcessing,SecondEdition, 

Chapman and Hall/CRC Press, 2010. 

4. TanveerSiddiqui,U.S.Tiwary,―NaturalLanguageProcessingandInformationRetr

ieval‖, Oxford University Press, 2008. 
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20150E82C PARALLELALGORITHMS L T P C 

  
3 0 0 3 

OBJECTIVES:      

 Tounderstanddifferentparallelarchitecturesandmodelsofcomputation. 

 Tointroducethevariousclassesofparallelalgorithms. 

 Tostudyparallelalgorithmsforbasicproblems. 
 

Need for Parallel Processing - Data and Temporal Parallelism - Models of Computation - RAMandPRAM 

Model – Shared Memory and Message Passing Models- Processor Organisations - PRAMAlgorithm – 

Analysis of PRAM Algorithms- Parallel Programming Languages. 
 

ParallelAlgorithmsforReduction–PrefixSum–ListRanking–PreorderTreeTraversal– Searching-Sorting - 

Merging Two Sorted Lists –Matrix Multiplication - Graph Coloring - GraphSearching. 
 

2D Mesh SIMD Model - Parallel Algorithms for Reduction - Prefix Computation - Selection - Odd-

EvenMerge Sorting - Matrix Multiplication. 
 

Hypercube SIMD Model - Parallel Algorithms for Selection- Odd-Even Merge Sort- Bitonic Sort- 
MatrixMultiplication Shuffle Exchange SIMD Model - Parallel Algorithms for Reduction -Bitonic Merge 
Sort -Matrix Multiplication - Minimum Cost Spanning Tree 

 

UMAMultiprocessorModel-ParallelSummingonMultiprocessor-MatrixMultiplicationonMultiprocessors and 

Multicomputer - Parallel Quick Sort - Mapping Data to Processors. 
 

 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

TOTAL:45PERIODS 

 

 

TEXTBOOKS: 

 Developparallelalgorithmsforstandardproblemsandapplications. 

 Analyseefficiencyofdifferentparallelalgorithms. 

1. MichaelJ.Quinn,"ParallelComputing:Theory&Practice",TataMcGrawHillEditio

n, Second edition, 2017. 
2. EllisHorowitz,SartajSahniandSanguthevarRajasekaran,"FundamentalsofCom

puter Algorithms", University press, Second edition , 2011. 

3. VRajaraman,CSivaRamMurthy,"Parallelcomputers-

ArchitectureandProgramming ", PHI learning, 2016. 

 

REFERENCES: 

1. AnanthGrame,GeorgeKarpis,VipinKumarandAnshulGupta,"IntroductiontoParall

el Computing", 2nd Edition, Addison Wesley, 2003. 

2. MSasikumar,DineshShikhareandPRaviPrakash,"IntroductiontoParallelProces
sing", PHI learning , 2013. 

3. S.G.Akl,"TheDesignandAnalysisofParallelAlgorithms",PHI,1989. 

UNITVMIMDALGORITHMS 9 

UNITI INTRODUCTION 9 

UNITII PRAMALGORITHMS 9 

UNITIII SIMDALGORITHMS-I 9 

UNITIV SIMDALGORITHMS-II 9 
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20150E82D SPEECHPROCESSING L T P C 

  
3 0 0 3 

OBJECTIVES:      

 

 Tounderstandthefundamentalsofthespeechprocessing 

 Explorethevariousspeechmodels 

 Gatherknowledgeaboutthephoneticsandpronunciationprocessing 

 Performwaveletanalysisofspeech 

 Tounderstandtheconceptsofspeechrecognition 
 

Introduction-knowledgeinspeechandlanguageprocessing-ambiguity-modelsandalgorithms-language - 
thought - understanding - regular expression and automata - words & transducers – N grams 

9 

UNITII SPEECHMODELLING 

Word classes and part of speech tagging – hidden markov model – computing likelihood: the 

forwardalgorithm – training hidden markov model – maximum entropy model – transformation- based 

tagging –evaluation and error analysis – issues in part of speech tagging – noisy channel model for 

spelling. 

UNITIIISPEECHPRONUNCIATIONANDSIGNALPROCESSING 9 

Phonetics- speechsounds andphonetictranscription- articulatoryphonetics- phonologicalcategoriesand 

pronunciation variation - acoustic phonetics and signals- phonetic resources-articulatory andgestural 

phonology 
 

Speechsynthesis-textnormalization-phoneticanalysis-prosodicanalysis–diphonewaveformsynthesis - unit 
selection waveform synthesis - evaluation 

 

Automatic speech recognition - architecture - applying hidden markov model - feature extraction: 

mfccvectors - computing acoustic likelihoods - search and decoding - embedded training - multipass 

decoding:n-best lists and lattices- a* (‗stack‘) decoding - context-dependent acoustic models: triphones -
discriminative training - speech recognition by humans. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Createnewalgorithmswithspeechprocessing 

 Derivenewspeechmodels 

 Performvariouslanguagephoneticanalysis 

 Createanewspeechidentificationsystem 

 Generateanewspeechrecognitionsystem 

 

TEXTBOOKS: 

 

1. Daniel Jurafsky and James H. Martin, ― Speech and Language Processing: An Introduction 

toNatural Language Processing, Computational Linguistics and Speech Recognition‖, 

Personeducation,2013. 

UNITI INTRODUCTION 9 

UNITIV SPEECHIDENTIFICATION 9 

UNITV SPEECHRECOGNITION 9 
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REFERENCES: 

1. Kai-

FuLee,―AutomaticSpeechRecognition‖,TheSpringerInternationalSeriesinEngineering 

and Computer Science, 1999. 

2. HimanshuChaurasiya,―SoftComputingImplementationofAutomaticSpeechRecognition‖,LA

P Lambert Academic Publishing, 2010. 

3. ClaudioBecchetti,KlucioPrinaRicotti,―SpeechRecognition:TheoryandC++Impl
ementation Wiley publications 2008. 

4 IkramiEldirawy,WesamAshour,―VisualSpeechRecognition‖,Wileypublications,2011 
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20150E82E FUNDAMENTALSOFNANOSCIENCE L T P C 

  3 0 0 3 

 

 

OBJECTIVE: 

 Tolearnaboutbasisofnanomaterialscience,preparationmethod,typesandapplication 
 

UNITI INTRODUCTION    8 

Nanoscale Science and Technology- Implications forPhysics, Chemistry, Biology and 

Engineering-Classificationsof nanostructuredmaterials-nano particles- quantum dots,nanowires- ultra- 

thinfilms-multilayeredmaterials.LengthScalesinvolvedand effect on properties:Mechanical, 
Electronic, Optical,Magnetic and Thermal properties. Introduction to properties and 

motivationforstudy(qualitativeonly). 
 

Bottom-up Synthesis-Top-down Approach: Co-Precipitation, Ultrasonication, Mechanical 
Milling,Colloidalroutes,Self-assembly,Vapourphasedeposition,MOCVD,Sputtering,Evaporation,Molecular 

Beam Epitaxy, Atomic Layer Epitaxy, MOMBE. 
 

 

AFM,SPM,STM,SNOM,ESCA,SIMS-Nanoindentation. 
 

NanoInfoTech: Information storage- nanocomputer, molecular switch, super chip, 

nanocrystal,Nanobiotechlogy:nanoprobesinmedicaldiagnosticsandbiotechnology,Nanomedicines,Targetted

drug delivery, Bioimaging - Micro Electro Mechanical Systems (MEMS), Nano Electro 
MechanicalSystems (NEMS)- Nanosensors, nano crystalline silver for bacterialinhibition, Nanoparticles 

forsunbarrier products - In Photostat, printing, solar cell, battery. 

TOTAL:45PERIODS 

 

OUTCOMES: 

 

Attheendofthecourse,thestudentshouldbeableto: 
 

 

 

 

TEXTBOOKS: 

 Familiarizeaboutthescienceof nanomaterials 

 Ddemonstratethepreparationofnanomaterials 

 Ddevelopknowledgein characteristicnanomaterial 

 

1. A.S.EdelsteinandR.C.Cammearata,eds.,―Nanomaterials:Synthesis,PropertiesandAppl

ications‖, Institute of Physics Publishing, Bristol and Philadelphia, 1996. 

2. NJohnDinardo,―NanoscaleCharecterisationofsurfaces&Interfaces‖,2ndedition, 

3. WeinheimCambridge,Wiley-VCH,2000 

 

REFERENCES: 

1. GTimp,“Nanotechnology”,AIPpress/Springer,1999. 

2. 2.AkhleshLakhtakia,―TheHandBookofNanoTechnology,NanometerStructure,Theory, 

UNITII GENERALMETHODSOFPREPARATION 9 

UNITIII NANOMATERIALS 12 

Nanoforms of Carbon - Buckminster fullerene- graphene and carbon nanotube, Single wall carbon 
Nanotubes (SWCNT) and Multi wall carbon nanotubes (MWCNT)- methods of synthesis(arc- growth, 

laser ablation, CVD routes, Plasma CVD), structure-property Relationships applications- Nanometal 

oxides-ZnO, TiO2,MgO, ZrO2, NiO, nanoalumina, CaO, AgTiO2, Ferrites, Nanoclays- functionalization 

andapplications-Quantumwires,Quantumdots-preparation,propertiesand applications. 

TransmissionElectronMicroscopyincludinghigh-resolutionimaging,SurfaceAnalysistechniques- 
environmental techniques, X-raydiffraction technique, ScanningElectron Microscopy - 

9 CHARACTERIZATIONTECHNIQUES UNITIV 

UNITV APPLICATIONS 7 
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ModelingandSimulations‖.Prentice-HallofIndia(P)Ltd,NewDelhi,2007. 
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LISTOFFREEELECTIVE-I 
 

3 0 0 3 

OBJECTIVES: 

 Tolearnabouttheconceptofcloudandutilitycomputing. 

 Tohaveknowledgeonthevariousissuesincloudcomputing. 

 Tobefamiliarwiththeleadplayersincloud. 

 Toappreciatetheemergenceofcloudasthenextgenerationcomputingparadigm. 

 

IntroductiontoCloudComputing – Roots of CloudComputing – DesiredFeatures of Cloud Computing –

Challenges and Risks – Benefits and Disadvantages of Cloud Computing. 
 

Introduction to Virtualization Technology – Load Balancing and Virtualization – 

UnderstandingHypervisor – Seven Layers of Virtualization – Types of Virtualization – Server, Desktop, 

ApplicationVirtualization. 
 

NISTCloudComputingReferenceArchitecture–Public, PrivateandHybridClouds -laaS–PaaS –SaaS– 

Architectural Design Challenges – Cloud Storage. 

UNITIV RESOURCEMANAGEMENTANDSECURITYINCLOUD 9 

InterCloudResourceManagement–ResourceProvisioningMethods–SecurityOverview–CloudSecurity 

Challenges – Data Security –Application Security – Virtual Machine Security. 
 

Google App Engine(GAE) – GAE Architecture – Functional Modules of GAE – Amazon 

WebServices(AWS) – GAE Applications – Cloud Software Environments– Eucalyptus– Open Nebula –

Open Stack. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Articulatethemainconcepts,keytechnologies,strengthsandlimitationsofcloudcomputing. 

 Learnthekeyandenablingtechnologiesthathelpinthedevelopmentofcloud. 

  Developtheabilitytounderstandandusethearchitectureofcomputeandstoragecloud, serviceand 
delivery models. 

 Explainthecoreissuesofcloudcomputingsuchasresourcemanagementandsecurity. 

 Beabletoinstallandusecurrentcloudtechnologies. 

 Choosetheappropriatetechnologies,algorithmsandapproachesforimplementationanduseofcloud. 

 

TEXTBOOKS: 

1. BuyyaR.,BrobergJ.,GoscinskiA.,“CloudComputing:PrinciplesandParadigm”,FirstEdition,JohnWiley 

& Sons, 2011. 

2. KaiHwang,GeoffreyC.Fox,JackG.Dongarra,"DistributedandCloudComputing,FromParallelProcess
ing to the Internet of Things", Morgan Kaufmann Publishers, 2012. 

3. Rittinghouse, JohnW.,andJamesF. Ransome,“CloudComputing:Implementation, Management, And 
Security”, CRC Press, 2017. 

UNITI INTRODUCTIONTOCLOUDCOMPUTING 9 

20150FE54A CLOUDCOMPUTING L T P C 

UNITII VIRTUALIZATION 9 

UNITIII CLOUDARCHITECTURE,SERVICESANDSTORAGE 9 

UNITV CASESTUDIES 9 
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OBJECTIVES: 

 Tolearnthefundamentalsofdatamodels 

 TolearnconceptualmodelingusingERdiagrams. 

 TostudySQLqueriesanddatabaseprogramming 

 Tolearnproperdesigningofrelationaldatabase. 

 Tounderstanddatabasesecurityconcepts 

 TounderstandInformationretrievaltechniques 
 

Purpose of Database System – Data independence - Data Models – Database System Architecture –

Conceptual Data modeling: ER models - Enhanced-ER Model. Introduction to relational databases –

Relational Model – Keys – ER-to-Relational Mapping. Modeling of a library management system. 
 

Relational Algebra– SQL: fundamentals – DDL – Specifying integrity constraints-DML –Basicretrieval 

queries in SQL - Complex SQL retrieval queries – nested queries – correlated queries – joins -aggregate 

functions. Creating a table, populating data, adding integrity constraints, querying tables withsimple and 

complex queries. 
 

Database programming with function calls, stored procedures - views – triggers. Embedded SQL. 

ODBCconnectivity with front end tools. Implementation using ODBC/JDBC and SQL/PSM, 

implementingfunctions, views, and triggers in MySQL / Oracle. 
 

FunctionalDependencies – Design guidelines – NormalForms:first, second, third– 

Boyce/CoddNormalForm – Normalization algorithms. Design of a banking database system / university 

database system. 
 

Database security issues – Discretionary access control – role based access – Encryption and public 
keyinfrastructures– challenges.Information Retrieval: IR Concepts,Retrieval Models,QueriesinIRsystems. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 understandrelationaldatamodel,evolveconceptualmodelofagivenproblem,itsmappingtorelation
al model and Normalization 

 querytherelationaldatabaseandwriteprogramswithdatabaseconnectivity 

 understandtheconceptsofdatabasesecurityandinformationretrievalsystems 

TEXTBOOKS: 
RamezElmasri,ShamkantB.Navathe,“FundamentalsofDatabaseSystems”,SixthEdition,Pearson,2011. 

2. AbrahamSilberschatz, HenryF. Korth, S.Sudharshan,“DatabaseSystemConcepts”, 

SixthEdition,Tata McGraw Hill, 2011 

 

REFERENCES: 

C.J.Date,A.Kannan,S.Swamynathan,“AnIntroductiontoDatabaseSystems”,EighthEdition,PearsonEducation
, 2006. 

2.RaghuRamakrishnan,―DatabaseManagementSystems‖,FourthEdition,McGraw-Hill College 

L T P C 

3 0 0 3 

 

20150FE54B 
DATABASEMANAGEMENTSYSTEMS 

UNITI DBMSANDCONCEPTUALDATAMODELING 9 

UNITII DATABASEQUERYING 11 

UNITIII DATABASE PROGRAMMING 9 

UNITIV SUSPENSIONANDBRAKESSYSTEMS 9 

UNITV ALTERNATIVEENERGY SOURCES 9 
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Publications,2015. 
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20152FE54A 
BASICSOFBIOMEDICALINSTRUMENTATION 

 

 

 

UNITI BIOPOTENTIALGENERATIONAND ELECTRODESTYPES 9 

Originofbiopotentialandits propagation. Typesofelectrodes -surface, needleandmicroelectrodesand their 

equivalent circuits. Recording problems - measurement with two electrodes 
 

ELECTRODECONFIGURATIONS 

Biosignalscharacteristics–frequency andamplituderanges.ECG–Einthoven‟striangle,standard12lead 

system.EEG – 10-20 electrode system,unipolar, bipolar and average mode.EMG–unipolarandbipolar mode. 
 

Needforbio-amplifier-differentialbio-amplifier,Impedancematchingcircuit,isolationamplifiers,Power line 

interference, Right leg driven ECG amplifier, Band pass filtering 

UNITIVMEASUREMENTOFNON-ELECTRICALPARAMETERS 10 

Temperature,respirationrateandpulseratemeasurements.BloodPressure:indirectmethods-Auscultatory method, 

direct methods: electronic manometer, Systolic, diastolic pressure, Blood flow andcardiac output 

measurement: Indicator dilution, and dye dilution method, ultrasound bloodflowmeasurement. 
 

Blood gas analyzers and Non-Invasive monitoring, colorimeter, Sodium Potassium

 Analyser,spectrophotometer, blood cell counter, auto analyzer (simplified schematic description). 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 ToLearnthedifferentbiopotentialanditspropagation. 

 CO2:TogetFamiliarizethedifferentelectrodeplacementforvariousphysiologicalrecording 

 CO3:Studentswillbeabledesignbioamplifierforvariousphysiologicalrecording 

 CO4:StudentswillunderstandvarioustechniquenonelectricalphysiogicalmeasurementsCO5:Unde

rstand the different biochemical measurements 

TEXTBOOKS: 

1. LeslieCromwell,“BiomedicalInstrumentationandmeasurement”,PrenticehallofIndia,NewDelhi,2007. 

2. JohnG.Webster,“MedicalInstrumentationApplicationandDesign”,JohnWileyandsons,NewYork,2004. 

(Units I, II & V) 

REFERENCES: 

1. Myer Kutz,“StandardHandbookofBiomedicalEngineeringandDesign”, McGrawHillPublisher,2003. 

2. KhandpurR.S,“HandbookofBiomedicalInstrumentation”,TataMcGraw-

Hill,NewDelhi,2003.(Units II & IV) 

L T P C 

3 0 0 3 

 

OBJECTIVES: 

 Tostudyaboutthedifferentbiopotentialanditspropagation 








-physiologicalparameters. 

UNIT II BIOSIGNALCHARACTERISTICSAND 9 

UNIT III SIGNALCONDITIONINGCIRCUITS 9 

UNITV BIO-CHEMICALMEASUREMENT 8 
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3. JosephJ.CarrandJohn M.Brown,“Introduction to BiomedicalEquipmentTechnology”,Pearson 

Education, 2004. 
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3 0 0 3 

OBJECTIVES: 

 Tounderstandtheconceptsofmeasurementtechnology. 

 Tolearnthevarioussensorsusedtomeasurevariousphysicalparameters. 

 Tolearnthefundamentalsofsignalconditioning,dataacquisitionandcommunicationsystemsused 

in mechatronics system development. 
 

Basics of Measurement – Classification of errors – Error analysis – Static and dynamic characteristics 
oftransducers –Performancemeasuresofsensors –Classificationofsensors–Sensor calibrationtechniques– 
Sensor Output Signal Types. 

 

MotionSensors–Potentiometers,Resolver,Encoders –Optical,Magnetic,Inductive,Capacitive,LVDT –

RVDT – Synchro –Microsyn, Accelerometer.,– GPS, Bluetooth, RangeSensors – RF beacons, Ultrasonic 

Ranging, Reflective beacons, Laser Range Sensor (LIDAR). 
 

StrainGage,LoadCell,MagneticSensors–types, principle, requirementandadvantages:Magneto resistive – 

Hall Effect – Current sensor Heading Sensors – Compass, Gyroscope, Inclinometers 

9 

UNITIV OPTICAL,PRESSUREANDTEMPERATURESENSORS 

Photo conductive cell, photo voltaic, Photo resistive, LDR – Fiber optic sensors – Pressure – 

Diaphragm,Bellows, Piezoelectric – Tactile sensors, Temperature – IC, Thermistor, RTD, Thermocouple. 

AcousticSensors – flow and level measurement, Radiation Sensors - Smart Sensors - Film sensor, MEMS 

& NanoSensors, LASER sensors. 

9 

UNITV ALTERNATIVEENERGYSOURCES 

Amplification – Filtering – Sample and Hold circuits – Data Acquisition: Single channel andmultichannel 

data acquisition – Data logging - applications - Automobile, Aerospace, Home appliances,Manufacturing, 

Environmental monitoring. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

CO1.Expertiseinvariouscalibrationtechniquesandsignaltypesforsensors. 

CO2.ApplythevarioussensorsintheAutomotiveandMechatronicsapplications 

CO3.Studythebasicprinciplesofvarioussmartsensors. 

CO4.ImplementtheDAQsystemswithdifferentsensorsforrealtimeapplications 

 

TEXTBOOKS: 

1. ErnestODoebelin,“MeasurementSystems–ApplicationsandDesign”,TataMcGraw-Hill,2009. 

2. SawneyAKandPuneetSawney,“ACourseinMechanicalMeasurementsandInstrumentationandControl

”, 12th edition, Dhanpat Rai & Co, New Delhi, 2013. 

 

REFERENCES: 

1. PatranabisD,“SensorsandTransducers”,2ndEdition,PHI,NewDelhi,2010. 

2. JohnTurnerandMartynHill,“InstrumentationforEngineersandScientists”,OxfordSciencePublic

ations, 1999. 

3. RichardZurawski,“IndustrialCommunicationTechnologyHandbook”2ndedition,CRCPress,2015. 

20152FE54B SENSORSANDTRANSDUCERS L T P C 

UNITI INTRODUCTION 9 

UNITII MOTION,PROXIMITYAND RANGINGSENSORS 9 

UNITIII FORCE,MAGNETIC ANDHEADINGSENSORS 9 
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OBJECTIVES: 

L T P

 C3 0 0

 3 

 Toelucidateonadvantagesofnanotechnologybasedapplicationsineachindustry 

 Toprovideinstancesofcontemporaryindustrialapplicationsofnanotechnology 

 Toprovideanoverviewoffuturetechnologicaladvancementsandincreasingroleofnanote
chnology in each industry 



Advantages of nano electrical and electronic devices –Electronic circuit chips – Lasers - Micro 

andNanoElectromechanical systems – Sensors, Actuators, Optical switches,- Data memory –Lighting 

andDisplays – Batteries - Fuel cells and Photo-voltaic cells – Electric double layer capacitors – Lead-

freesolder – Nanoparticle coatings for electrical products. 
 

Nanoparticlesin bone substitutesanddentistry–Implantsand Prosthesis–Nanoroboticsin Surgery–
Nanosensors in Diagnosis– Neuro-electronic Interfaces– Therapeutic applications. 

 

Nanocatalyts – Smart materials – Heterogenous nanostructures and composites – Nanostructures 
forMolecular recognition (Quantum dots, Nanorods, Nanotubes) – Molecular Encapsulation and 

itsapplications – Nanoporous zeolites – Self-assembled Nanoreactors. 
 

NanotechnologyinAgriculture-Precisionfarming,Smartdeliverysystem–Insecticidesusingnanotechnology – Potential 
of nano-fertilizers - Nanotechnology in Food industry 

 

Nanofibre production - Electrospinning – Controlling morphologies of nanofibers – Tissue 

engineeringapplication– Polymer nanofibers - Nylon-6 nanocomposites from polymerization - Nano-
filledpolypropylene fibers - Nano finishing in textiles (UV resistant, antibacterial, hydrophilic, self-

cleaning,flame retardant finishes) – Modern textiles Cosmetics – Formulation of Gels, Shampoos,Hair-

conditioners 

TOTAL:45PERIODS 

REFERENCES: 

 

1. Neelina H.Malsch(Ed.),BiomedicalNanotechnology,CRCPress(2005) 

2. UdoH.Brinker,Jean-LucMieusset(Eds.), MolecularEncapsulation:OrganicReactions 

inConstrained Systems,Wiley Publishers (2010). 

3. Jennifer Kuzma andPeter VerHage, Nanotechnologyinagricultureandfoodproduction, 

Woodrow Wilson International Center, (2006). 

4. LynnJ.Frewer, WillehmNorde, R. H.Fischer andW. H. Kampers, NanotechnologyintheAgri- food 

sector, Wiley-VCH Verlag, (2011). 
5. P.J.BrownandK.Stevens, NanofibersandNanotechnologyinTextiles, WoodheadPublishing 

Limited, Cambridge, (2007). 

6. Y-W.Mai,PolymerNanocomposites,Woodheadpublishing,(2006). 
7. W.N.Chang,Nanofibresfabrication,performanceandapplications, Nova SciencePublishersInc, 

(2009) 

20153FE54A 
INDUSTRIALNANOTECHNOLOGY 

UNITI NANOELECTRONICS 9 

UNITII BIONANOTECHNOLOGY 9 

UNITIII TRANSMISSIONSYSTEMS 9 

UNITIV SUSPENSIONANDBRAKESSYSTEMS 9 

UNITV ALTERNATIVEENERGY SOURCES 9 
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20153FE54B 
ENERGYCONSERVATIONANDMANAGEMENT 

 

 

OBJECTIVES: 

 

Understandandanalysetheenergydataofindustries 
 

 

 



Energy - Power – Past & Present scenario of World; National Energy consumption Data – 

Environmentalaspects associated with energy utilization – Energy Auditing: Need, Types, Methodology 

and Barriers.Role of Energy Managers. Instruments for energy auditing. 
 

Components of EB billing – HT and LTsupply, Transformers, Cable Sizing, Concept of Capacitors,Power 
Factor Improvement, Harmonics, Electric Motors - Motor Efficiency Computation,EnergyEfficient 

Motors, Illumination – Lux, Lumens, Types of lighting, Efficacy, LED Lighting and scope ofEncon in 

Illumination. 
 

Stoichiometry, Boilers, Furnaces and Thermic Fluid Heaters – Efficiency computation andenconmeasures. 

Steam: Distribution &U sage: Steam Traps, Condensate Recovery, Flash Steam Utilization,Insulators & 
Refractories 

 

Pumps, Fans, Blowers, Compressed Air Systems, Refrigeration and Air Conditioning Systems – 

CoolingTowers – D.G. sets 
 

EnergyEconomics –DiscountRate, PaybackPeriod, InternalRateofReturn, NetPresentValue,LifeCycle 

Costing –ESCO concept 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Toanalysetheenergydataofindustries. 

 Cancarryoutenergyaccountingandbalancing 

 Cansuggestmethodologiesforenergysavings 

 

TEXTBOOKS: 

 

Energy Manager Training Manual (4 Volumes) available at www.energymanager training.com,a 
websiteadministered by Bureau of Energy Efficiency (BEE), a statutory body under Ministry of 

Power,Government of India, 2004. 

 

REFERENCES: 

1. Witte.L.C.,P.S.Schmidt,D.R.Brown,“IndustrialEnergy ManagementandUtilisation”HemispherePubl, 

Washington, 1988. 

2. Callaghn,P.W.“DesignandManagementforEnergyConservation”,PergamonPress,Oxford,1981. 
3. Dryden.I.G.C.,“TheEfficientUseofEnergy”Butterworths,London,1982 

4. Turner.W.C.,“EnergyManagementHandbook”,Wiley,NewYork,1982. 

5. Murphy.W.R.andG.McKAY,“EnergyManagement”,Butterworths,London1987. 

UNITI INTRODUCTION 9 

L T P C 

3 0 0 3 

 

UNITII ELECTRICALSYSTEMS 9 

UNITIII THERMALSYSTEMS 9 

UNITIV ENERGYCONSERVATIONIN MAJORUTILITIES 9 

UNITV ECONOMICS 9 
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20154FE54A 
RENEWABLEENERGYSOURCES 

 

 

OBJECTIVES: 

 Togetexposureonsolarradiationanditsenvironmentalimpacttopower. 

 Toknowaboutthevariouscollectorsusedforstoringsolar energy. 

 Toknowaboutthevariousapplicationsinsolarenergy. 

 Tolearnaboutthewindenergyandbiomassanditseconomicaspects. 

 Toknowaboutgeothermalenergywithotherenergysources. 
 

Role and potential of new and renewable source, the solar energy option, Environmental impact of 

solarpower, physics of the sun, the solar constant, extraterrestrial and terrestrial solar radiation, solar 

radiationon titled surface, instruments for measuring solar radiation and sun shine, solar radiation data. 
 

Flat plate and concentrating collectors,classification of concentrating collectors, orientation and 

thermalanalysis, advanced collectors. 
 

Differentmethods,Sensible,latentheatandstratifiedstorage,solarponds.SolarApplications-solarheating/cooling 
technique, solar distillation and drying, photovoltaic energy conversion. 

 

Sources and potentials, horizontal and vertical axis windmills, performance characteristics, Betz 
criteriaBIO-MASS: Principles of Bio-Conversion, Anaerobic/aerobic digestion, types of Bio-gas digesters, 

gasyield, combustion characteristics of bio-gas, utilization for cooking, I.C.Engine operation and 

economicaspects. 
 

Resources, types of wells, methods of harnessing the energy, potentialin India. OCEAN ENERGY:OTEC, 

Principles utilization, setting of OTEC plants, thermodynamic cycles. Tidal and wave energy:Potential and 

conversion techniques, mini-hydel power plants, and their economics. DIRECT ENERGYCONVERSION: 

Need for DEC, Carnot cycle, limitations, principles of DEC. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Understandingthephysicsofsolar radiation. 

 Abilitytoclassifythesolarenergycollectorsandmethodologiesofstoringsolarenergy. 

 Knowledgeinapplyingsolarenergyinausefulway. 

 Knowledgeinwindenergyandbiomasswithitseconomicaspects. 

Knowledgeincapturingandapplyingotherformsofenergysourceslikewind,biogasandgeothermal 
energies. 

TEXTBOOKS: 

1. RaiG.D.,“Non-ConventionalEnergySources”,KhannaPublishers,2011 

2. Twidell&Wier,“RenewableEnergyResources”,CRCPress(Taylor&Francis),2011 

 

REFERENCES: 

1. TiwariandGhosal,“Renewableenergyresources”,NarosaPublishingHouse,2007 

2. RameshR&KumarK.U,“RenewableEnergyTechnologies”,NarosaPublishingHouse,2004 
3. MittalKM,“Non-ConventionalEnergySystems”,WheelerPublishingCo.Ltd,NewDelhi,2003 

4. KothariD.P,Singhal.,K.C.,“Renewableenergysourcesandemergingtechnologies”,P.H.I,New 

L T P C 

3 0 0 3 

 

UNITI PRINCIPLESOFSOLARRADIATION 10 

UNITII SOLARENERGYCOLLECTION 8 

UNITIII SOLARENERGYSTORAGEANDAPPLICATIONS 7 

UNITIV WINDENERGY 10 

UNITV GEOTHERMALENERGY 9 
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OBJECTIVES: 

 

 Tounderstandtheconstructionandworkingprincipleofvariouspartsofanautomobile. 

 Tohavethepracticeforassemblinganddismantlingofenginepartsandtransmissionsystem 
 

 

Automotive engines-Externalcombustionengines–Internalcombustionengines -classificationof engines-SI 

Engines- CI Engines- two stroke engines -four stroke engines- construction and working principles - IC 

enginecomponents-functions andmaterials -valvetiming–porttimingdiagram-Injectionsystem-Unit 
injectorsystem- Rotary distributor type - Electronically controlled injection system for SI engines-CI engines-

Ignition system-Electronicignitionsystem - Transistorizedignitionsystem, 

capacitivedischargeignitionsystem. 
 

VehicleconstructionanddifferentChassislayouts–classifications ofchassis-typesofframes-

framelesschassisconstruction–articulated vehicles- vehiclebody- Vehicleaerodynamics-various resistances 

andits effects -steeringsystem–conventional–sophisticatedvehicle- andtypes ofsteering gear box-Power 
Steering- Steeringgeometry-conditionfor truerollingmotion-Ackermann’s-

Devi’ssteeringsystemtypesofstubaxle–Typesofrear axles. 
 

Clutch-types andconstruction, gear boxes -manualandautomatic, gear shift mechanisms, Over drive, 
transferbox, fluidflywheel, torqueconverter, propeller shaft, slipjoints, universaljoints –Hotchkiss 

DriveandTorqueTube Drive- rear axle-Differential-wheels and tyres. 
 

SuspensionSystems-conventional SuspensionSystems -independent SuspensionSystems –leafspring–coil 
spring –taper-lite -eligo,s spring Types of brakes -Pneumatic and Hydraulic Braking Systems, 

AntilockBrakingSystem(ABS), electronicbrakeforcedistribution(EBD)andTractionControl. Derivethe 

equation of Forces acting while applying a brakes on plain surface - inclined road-gradient . 
 

Use of Natural Gas, Liquefied Petroleum Gas, Bio-diesel, Bio-ethanol, Gasohol and Hydrogen 

inAutomobiles-Engine modifications required–Performance, CombustionandEmissionCharacteristics 
ofSI and CI engines with these alternate fuels - Electric and Hybrid Vehicles, Fuel Cell. Turbo chargers 

-Engineemissioncontrol by threewaycatalyticconverter system. Note: PracticalTrainingin dismantlingand 

assembling of Engine parts and Transmission Systems should be given to the students. 

 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Uponcompletionofthiscourse,thestudentswillbeabletoidentifythedifferent 

componentsinautomobile engineering. 

 Haveclearunderstandingondifferentauxiliaryandtransmissionsystemsusual. 

TEXTBOOKS: 

1. GanesanV.“InternalCombustionEngines”,ThirdEdition,TataMcGraw‐Hill,2007. 
2. JainK.K.andAsthana.R.B,“AutomobileEngineering”TataMcGrawHillPublishers,NewDelhi,2002. 

3. KirpalSingh, “AutomobileEngineering”, Vol1&2,SeventhEdition, StandardPublishers, NewDelhi,1997. 

L T P C 

3 0 0 3 

 

20154FE54B 
AUTOMOTIVESYSTEMS 

UNITI AUTOMOTIVE ENGINE AUXILIARYSYSTEMS 9 

UNITII VEHICLEFRAMESANDSTEERINGSYSTEM 9 

UNITIII TRANSMISSIONSYSTEMS 9 

UNITIV SUSPENSIONANDBRAKESSYSTEMS 9 

UNITV ALTERNATIVEENERGYSOURCES 9 
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REFERENCES: 

HeinzHeisler,“AdvancedEngineTechnology,”SAEInternationalPublicationsUSA,1998. 

2. JosephHeitner,“AutomotiveMechanics,”SecondEdition,East‐WestPress,1999. 

3. MartinW, StockelandMartinTStockle, “Automotive MechanicsFundamentals,”TheGoodheart –Will 
Cox Company Inc, USA ,1978. 

4. Newton,SteedsandGaret, “MotorVehicles”,ButterworthPublishers,1989. 

1663



SKILLDEVELOPMENT EMPLOYABILITY ENTREPRENUEURSHIP  

20155FE54A 
AIRPOLLUTIONANDCONTROLENGINEERING 

 

 

OBJECTIVES: 

 

 ToimpartknowledgeontheprincipleanddesignofcontrolofIndoor/particulate/gaseousairpollutan
t and its emerging trends. 

 

Structure and composition of Atmosphere – Definition, Scope and Scales of Air Pollution – Sources 

andclassification of air pollutants and their effect on human health, vegetation, animals, property, 

aestheticvalue and visibility- Ambient Air Quality and Emission standards. 
 

Effects of meteorology on Air Pollution - Fundamentals, Atmospheric stability, Inversion, Wind 
profilesand stack plume patterns- Atmospheric Diffusion Theories – Dispersion models, Plume rise. 

 

FactorsaffectingSelectionof Control Equipment – Gas ParticleInteraction –Workingprinciple- 

GravitySeparators, Centrifugal separators Fabric filters, Particulate Scrubbers, Electrostatic Precipitators. 
 

FactorsaffectingSelectionofControlEquipment–Workingprinciple-absorption,Adsorption,condensation, Incineration, 
Bio filters – Process control and Monitoring. 

 

Sources,typesand controlof indoorair pollutants,sick building syndrome and Building related illness-
Sources and Effects of Noise Pollution – Measurement – Standards –Control and Preventive measures. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 

 

LawrenceK. Wang, NormanC.Pareira,YungTseHung, “Air PollutionControl Engineering”, Tokyo,springer 

science + science media LLC,2004. 
2. NoeldeNevers,“AirPollutionControlEngineering”,Wavelandpress,Inc2017. 
3. Anjaneyulu.Y,“AirPollutionandControlTechnologies‟,AlliedPublishers(P)Ltd.,India2002. 

 

REFERENCES: 

1. DavidH.F.Liu,BelaG.Liptak,“AirPollution”,LweisPublishers,2000. 

2. ArthurC.Stern,“AirPollution(Vol.I–Vol.VIII)”,AcademicPress,2006. 
3. WayneT.Davis,“AirPollutionEngineeringManual”,JohnWiley&Sons,Inc,2000. 
4. M.NRaoandHVNRao,“AirPollution”,TataMcgrawHillPublishingCompanylimited,2007. 
5. C.S.Rao,“EnvironmentalPollutionControlEngineering”,NewAgeInternational(P)LimitedPublishe

rs,2006. 

L T P C 

3 0 0 3 

 

UNITI NTRODUCTION 7 

UNITII METEOROLOGY 6 

UNITIII CONTROLOFPARTICULATECONTAMINANTS 11 

UNITIV CONTROLOFGASEOUSCONTAMINANTS 11 

UNITV INDOORAIRQUALITYMANAGEMENT 10 













Basicconceptsofairqualitymanagement 

olandpreventivemeasures. 

TEXTBOOKS: 
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20155FE54B 
GEOGRAPHICINFORMATIONSYSTEM L T P C 

3 

OBJECTIVES: 



 TointroducethefundamentalsandcomponentsofGeographicInformationSystem 



 processes. 
UNITI FUNDAMENTALSOFGIS 

0 0 3 
 

 

 

 

 
9 

Introduction to GIS - Basic spatial concepts - Coordinate Systems - GIS and Information Systems –
Definitions – History of GIS - Components of a GIS – Hardware, Software, Data, People, Methods –

Proprietary and open sourceSoftware - Types of data – Spatial, Attributedata- types of attributes – 

scales/levels of measurements. 
 

Database Structures – Relational, Object Oriented – ER diagram - spatial data models – Raster 

DataStructures – Raster Data Compression - Vector Data Structures- Rastervs Vector Models- 
TINandGRID data models - OGC standards - Data Quality. 

 

Scanner - Raster Data Input – Raster Data File Formats – Vector Data Input –Digitiser –Topology -

Adjacency, connectivity and containment – Topological Consistency rules – Attribute Data linking –
ODBC – GPS - Concept GPS based mapping. 

 

Vector Data Analysis tools - Data Analysis tools - Network Analysis - DigitalEducation models - 3D 
datacollection and utilisation. 

 
GIS Applicant - Natural Resource Management- Engineering - Navigation - Vehicle tracking and fleet 

management - Marketing and Business applications - Case studies. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 HavebasicideaaboutthefundamentalsofGIS. 

 Understandthetypesofdatamodels. 

 Getknowledgeaboutdatainputandtopology. 

 Gainknowledgeondataqualityandstandards. 

 Understanddatamanagementfunctionsanddataoutput 

 

TEXTBOOKS: 

Kang - Tsung Chang, Introduction to Geographic Information Systems, McGraw Hill Publishing, 
2ndEdition, 2011. 2. Ian Heywood, Sarah Cornelius, Steve Carver, Srinivasa Raju, “An 

IntroductionGeographical Information Systems, Pearson Education, 2nd Edition,2007. 

 

REFERENCES:Lo.C.P.,AlbertK.W.Yeung,ConceptsandTechniquesofGeographicInformationSystems, 

Prentice-Hall India Publishers, 2006 

UNITV APPLICATIONS 9 

UNITII SPATIALDATAMODELS 9 

UNITIII DATAINPUTANDTOPOLOGY 9 

UNITIV DATAANALYSIS 9 
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LISTOFFREEELECTIVE-II 

 

20150FE74A INTRODUCTIONTOCPROGRAMMING LT P C 

3 0 0 3 

 

OBJECTIVES 

• TodevelopCProgramsusingbasicprogrammingconstructs 

• TodevelopCprogramsusingarraysandstrings 

• TodevelopapplicationsinCusingfunctionsandstructures 
 

Structure of C program – Basics: Data Types – Constants –Variables - Keywords – Operators: Precedence 

andAssociativity - Expressions - Input/Output statements, Assignment statements – Decision-making statements - 
Switchstatement - Looping statements – Pre-processor directives - Compilation process – Exercise Programs: Check 

whetherthe required amount can be withdrawn based on the available amount – Menu-driven program to find the area 

ofdifferent shapes – Find the sum of even numbersText Book: Reema Thareja (Chapters 2,3) 
 

IntroductiontoArrays–Onedimensionalarrays:Declaration–Initialization-Accessingelements–

Operations:Traversal,Insertion,Deletion,Searching -Twodimensional arrays:Declaration –Initialization-

Accessingelements – Operations: Read – Print – Sum–Transpose– ExercisePrograms: Print thenumber of positiveand 

negativevalues present inthearray –Sort the numbersusingbubblesort-Findwhetherthe given is matrix isdiagonal or not. 

Text Book: Reema Thareja (Chapters 5) 
 

Introduction to Strings - Reading and writing a string - String operations (without using built-in string functions):Length 

– Compare – Concatenate – Copy – Reverse – Substring – Insertion – Indexing – Deletion – Replacement –Array of 

strings – Introduction to Pointers – Pointer operators – Pointer arithmetic - Exercise programs: To find thefrequency of 

a character in a string - To find the number of vowels, consonants and white spaces in a given text-Sorting the names. 
Text Book: Reema Thareja (Chapters 6 & 7) 

 

Introduction to Functions – Types: User-defined and built-in functions - Function prototype - Function definition -
Function call - Parameter passing: Pass by value - Pass by reference - Built-in functions (string functions) – 

Recursivefunctions – Exercise programs: Calculate the total amount of power consumed by ‘n’ devices (passing an 

array to afunction) – Menu-driven program to count the numbers which are divisible by 3, 5 and by both (passing an 
array to afunction) – Replace the punctuations froma given sentence by the space character (passing an array to a 

function) TextBook: Reema Thareja (Chapters 4) 

 

Introduction to structures – Declaration – Initialization – Accessing the members – Nested Structures – Array 

ofStructures – Structures and functions – Passing an entire structure – Exercise programs: Compute the age of a 
personusing structure and functions (passing a structure to a function)– Compute the number of days an employee came 

lateto the office by considering his arrival time for 30 days (Use array of structures and functions) Text Book: 

ReemaThareja (Chapters 8) 

TOTAL:45PERIODS 

OUTCOMES 

Uponcompletionofthiscourse,thestudentswillbeable to 

• Developsimpleapplicationsusingbasicconstructs 
• Developapplicationsusingarraysandstrings 

• Developapplicationsusingfunctionsandstructures 

UNITIINTRODUCTION 9 

UNITIIARRAYS 9 

UNIT III STRINGS 9 

UNITIV FUNCTIONS 9 

UNITVSTRUCTURES 9 
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TEXTBOOK 

1. ReemaThareja,“ProgramminginC”,OxfordUniversityPress,SecondEdition,2016 

REFERENCES: 

1. Kernighan,B.WandRitchie,D.M,“TheCProgramminglanguage”,SecondEdition,PearsonEducation,2006 
2. PaulDeitelandHarveyDeitel,“CHowtoProgram”,Seventhedition,PearsonPublication 

3. Juneja,B.LandAnitaSeth,“ProgramminginC”,CENGAGELearningIndiapvt.Ltd.,2011 
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3003 

OBJECTIVES: 

 Tounderstandthevariousalgorithmdesignandanalysistechniques 

 Tolearnlineardatastructures–lists,stacks,andqueues 

 Tolearndifferentsortingandsearchingalgorithms 

 TounderstandTreeandGraphdatastructures 
 

Algorithms: Notation - analysis – running time calculations. Abstract Data Types (ADTs): List ADT – array-

basedimplementation – linked list implementation – singly linked lists- applications of lists: Polynomial 

Manipulation.Implementation of List ADT using an array and using a linked list in C. 
 

StackADT -Applications-Evaluatingarithmeticexpressions-ConversionofInfixtoPostfix-Recursion. QueueADT–

PriorityQueue-applicationsofqueues.ImplementationofStackADTand palindrome checking using C. 

Implementation of Queue operationsusing arrays in C. 
 

Divide and conquer methodology - Searching: Linear Search - Binary Search. Sorting: Insertion sort – Merge sort –

Quick sort – Heap sort. Analysis of searching and sorting techniques. Implementation of linear search, binary 

search,insertion sort, merge sort and quick sort algorithms in C. 
 

Tree ADT – tree traversals - Binary Tree ADT– expression trees – binary search tree ADT– applications of trees.Heap 

– applications of heap. Implementation of Binary search tree and its operations, tree traversal methods, findingheight of 

the tree using C. Implementation of heap and heap sorting using arrays in C. 
 

Definition – Representation of Graph – Breadth-first traversal - Depth-first traversal – Dynamic programming 
Technique–Warshall’sandFloyd’salgorithm–Greedymethod-Dijkstra’salgorithm–
applicationsofgraphs.Implementation of graph, graph traversal methods, finding shortest path using Dijkstra’s 
algorithm in C 

 

TOTAL:45PERIODS 

OUTCOMES: 
Attheendofthiscourse,thestudentsshouldbeableto: 

 Implementlineardatastructuresandsolveproblemsusingthem 

 Implementandapplytreesandgraphstosolveproblems. 

 Implementthevarioussearchingandsortingalgorithms. 

 

TEXTBOOKS: 

1. MarkAllenWeiss,“DataStructuresandAlgorithmAnalysisinC”,2ndEdition,PearsonEducation,1997. 

2. BrianW. KernighanandDennis M.Ritchie, “TheC ProgrammingLanguage”, 2ndEdition, PearsonEducation,1988. 

 

REFERENCES: 

1. Aho,HopcroftandUllman,“DataStructuresandAlgorithms”,PearsonEducation,1983. 

2. S.Sridhar,“DesignandAnalysisofAlgorithms”,FirstEdition,OxfordUniversityPress.2014 
3. ByronGottfried,JitenderChhabra“,ProgrammingwithC”(Schaum'sOutlinesSeries),wcgrawH

ill Higher Ed., III Edition, 2010 

4. YashvantKanetkar,“DataStructuresThroughC”,BPBpublications,IIedition,2003 

20150FE74B DATASTRUCTURESANDALGORITHMS LTPC 

UNITI ALGORITHMANALYSIS,LISTADT 11 

UNIT II STACKSANDQUEUES 7 

UNIT III SEARCHINGANDSORTINGALGORITHMS 10 

UNIT IV TREES 9 

UNITV GRAPHS 8 
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3 003 

OBJECTIVES: 

 

 TounderstandthefunctionsofthebasiccomponentsofaRobot. 

 Tostudytheuseofvarioustypes ofEndofEffectorsandSensors 

 ToimpartknowledgeinRobotKinematicsandProgramming 

 TolearnRobotsafetyissuesandeconomics. 

 

Robot - Definition - Robot Anatomy - Co ordinate Systems, Work Envelope Types and Classification- Specifications-

Pitch, Yaw, Roll, Joint Notations, Speed of Motion, Pay Load- Robot Parts and their Functions-Need for Robots-
Different Applications. 

 

Pneumatic Drives-Hydraulic Drives-Mechanical Drives-Electrical Drives-D.C. Servo Motors, Stepper Motors, 

A.C.Servo Motors-Salient Features, Applications and Comparison of all these Drives, End Effectors-Grippers-

MechanicalGrippers, Pneumatic and Hydraulic- Grippers, Magnetic Grippers, Vacuum Grippers; Two Fingered 
andThreeFingered Grippers; Internal Grippers and External Grippers; Selection and Design Considerations.  

 

Requirements of a sensor, Principles and Applications of the following types of sensors- Position sensors - 
PiezoElectric Sensor, LVDT, Resolvers, Optical Encoders, pneumatic Position Sensors, Range Sensors 

TriangulationsPrinciples, Structured, Lighting Approach, Time of Flight, Range Finders, Laser Range Meters, Touch 

Sensors ,binarySensors., Analog Sensors, Wrist Sensors, Compliance Sensors, Slip Sensors, Camera, Frame Grabber, 
Sensing andDigitizing Image Data- Signal Conversion, Image Storage, Lighting Techniques, Image Processing and 

Analysis-DataReduction, Segmentation, Feature Extraction, Object Recognition, Other Algorithms, Applications- 

Inspection,Identification, Visual Serving and Navigation. 

 

UNITIVROBOTKINEMATICSANDROBOTPROGRAMMING 13 

Forward Kinematics, Inverse Kinematics and Difference; Forward Kinematics and ReverseKinematicsofmanipulators 
with Two, Three Degrees of Freedom (in 2 Dimension), Four Degrees of freedom (in 3 Dimension)Jacobians, Velocity 

and Forces-Manipulator Dynamics, Trajectory Generator, Manipulator Mechanism Design-Derivations and problems. 

Lead through Programming, Robot programming Languages-VAL Programming-MotionCommands, Sensor 

Commands, End Effector commands and simple Programs. 

 

RGV,AGV;ImplementationofRobotsinIndustries-VariousSteps;SafetyConsiderationsforRobotOperations-Economic 

Analysis of Robots. 

 

TOTAL:45PERIODSOUTCOME: 

 Uponcompletion ofthis course, thestudentscan abletoapplythebasic engineeringknowledgefor thedesign 

of robotics 

 

TEXTBOOKS:1.KlafterR.D.,ChmielewskiT.AandNeginM.,“RoboticEngineering-AnIntegrated 

Approach”, Prentice Hall, 2003. 2. Groover M.P., “Industrial Robotics -Technology Programming and 

Applications”,McGraw Hill, 2001. 

20152FE74A ROBOTICS LTPC 

UNITIFUNDAMENTALSOFROBOT 6 

UNITIIROBOTDRIVESYSTEMSANDENDEFFECTORS 9 

UNITIIISENSORSANDMACHINEVISION 12 

UNITVIMPLEMENTATIONANDROBOTECONOMICS 5 
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3003 

OBJECTIVES: 
Thestudentshouldbemadeto: 

 Introducetheconceptofdiodes,BipolarJunctionTransistorsandFET 

 StudythevariousmodelparametersofTransistors 

 Learntheconceptofspecialsemiconductordevices,Power&Displaydevices 

 Imparttheknowledgeofvariousconfigurations,characteristicsandapplications. 
 

PN junction diode, Current equations, Energy Band diagram, Diffusion and drift current densities, forward and 

reversebias characteristics, Transition and Diffusion Capacitances, Switching Characteristics, Breakdown in PN 

JunctionDiodes. 

 

NPN -PNP -Operations-Early effect-Current equations– Input and Output characteristics of CE, CB, CC - Hybrid -pmodel 

- h-parameter model, EbersMollModel- Gummel Poonmodel, Multi Emitter Transistor. 
 

JFETs – Drain and Transfer characteristics,-Current equations-Pinch off voltage and its significance- MOSFET-
Characteristics- Threshold voltage -Channel length modulation, DMOSFET, E-MOSFET- Characteristics–Comparison 

of MOSFET with JFET. 
 

Metal-Semiconductor Junction - MESFET, FINFET, PINFET, CNTFET, DUAL GATE MOSFET, Point ContactDiode, 

p-i-n Diode, Avalanche Photodiode, Schottky barrier diodeZener diode-Varactor diode –Tunnel diode- 

GalliumArsenide device, LASER diode, LDR. 
 

UJT,Thyristor -SCR,Diac,Triac,Power BJT-Power MOSFET-DMOS-VMOS. LED, LCD,OptoCoupler,Solarcell, 

CCD. 

 

TOTAL:45PERIODS 

OUTCOMES: 
Afterthiscourse,thestudentshouldbeableto: 

 Analyzethecharacteristicsofsemiconductordiodes. 

 AnalyzeandsolveproblemsofTransistorcircuitsusingmodelparameters. 

 Identifyandcharacterizediodesandvarioustypesoftransistors. 

 Analyzethecharacteristicsofspecial semiconductordevices. 

 AnalyzethecharacteristicsofPowerandDisplaydevices. 
 

TEXTBOOKS: 

1. MillmanandHalkias,“ElectronicDevicesandCircuits”,4thEdition,McGrawHill,2015. 

2. MohammadRashid,“ElectronicDevicesandCircuits”,CengageLearningPvt.Ltd,2015. 
3. Salivahanan.S,SureshKumar.N,“ElectronicDevicesandcircuits”,4THEdition,McGrawHill,2016. 

 

REFERENCES: 

1. DonaldANeaman,“SemiconductorPhysicsandDevices”,4thEdition,McGrawHill,2012. 
2. RobertL.BoylestadandLouisNashelsky,“ElectronicDevicesandCircuitTheory”PearsonPrenticeHall,11th 

Edition,2014. 

3. BhattacharyaandSharma,“SolidStateElectronicDevices”,2ndEdition,OxfordUniversityPress,2014. 

4. R.S.Sedha,“ATextbookofElectronicDevicesandCircuits”,2nd Edition,S.ChandPublications,2008. 
5. DavidA.Bell,“ElectronicDevicesandCircuits”,5thEdition,OxfordUniversityPress,2008. 

20152FE74B ELECTRONICDEVICES LTPC 

UNITISEMICONDUCTORDIODE 9 

UNITIIBIPOLARJUNCTIONTRANSISTORS 9 

UNIT III FIELDEFFECTTRANSISTORS 9 

UNIT IV SPECIALSEMICONDUCTORDEVICES 9 

UNITV POWERDEVICESANDDISPLAYDEVICES 9 
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3003 

OBJECTIVES: 

 Tointroduceelectriccircuitsanditsanalysis 

 Toimpartknowledgeonsolvingcircuitequationsusingnetworktheorems 

 Tointroducethephenomenonofresonanceincoupledcircuits. 

 TointroducePhasordiagramsandanalysisofthreephasecircuits 

 

Resistiveelements-Ohm’sLawResistorsinseriesandparallelcircuits –Kirchoffs laws–Meshcurrent andnodevoltage - 

methods of analysis. 

 

UNIT II NETWORKREDUCTION ANDTHEOREMSFOR DCCIRCUITS 9 

Networkreduction:voltageandcurrent division, sourcetransformation–stardelta conversion.TheveninsandNortonTheorems– 

SuperpositionTheorem– Maximumpower transfer theorem– ReciprocityTheorem–Millman's theorem. 
 

IntroductiontoACcircuits, inductancereactance,capacitivereactance, Phasordiagrams,realpower,reactivepower,apparent 
power, power factor, R-L R-C , RLC networks, Network reduction: voltageand current division, source transformation 

–mesh and node analysis, Thevenins and Norton Theorems – Superposition Theorem – Maximumpower transfer 

theorem – Reciprocity Theorem – Millman's theorem. 
 

A.C.circuits–AverageandRMSvalue-Phasor Diagram–Power,PowerFactorandEnergy.-Analysisofthreephase3-

wireand 4-wirecircuits with star and delta connected loads, balanced&unbalanced–phasor diagramof voltages 
and currents – power measurement in three phase circuits. 

 

Seriesandparallelresonance–their frequencyresponse–Qualityfactor andBandwidth-Selfandmutualinductance– 

Coefficient of coupling – Tuned circuits – Single tuned circuits. 

TOTAL:45PERIODS 

OUTCOMES: 

 

 Abilitytointroduceelectriccircuitsanditsanalysis 

 Abilitytoimpartknowledgeonsolvingcircuitequationsusingnetworktheorems 

 Abilitytointroducethephenomenonofresonanceincoupledcircuits. 

 AbilitytointroducePhasordiagramsandanalysisofthreephasecircuits 

 

TEXTBOOKS: 

1. WilliamH.HaytJr,JackE.KemmerlyandStevenM.Durbin,“EngineeringCircuitsAnalysis”,McGrawHill 

publishers, edition, New Delhi, 2013. 
2. CharlesK.Alexander,MathewN.O.Sadiku,“FundamentalsofElectricCircuits”,SecondEdition,McGrawHill,2013. 

3. AllanH.Robbins,WilhelmC.Miller,“CircuitAnalysisTheoryandPractice”,CengageLearningIndia,2013. 
 

REFERENCES 

1. ChakrabartiA,“CircuitsTheory(Analysisandsynthesis),DhanpathRai&Sons,NewDelhi,1999. 
2. Jegatheesan,R.,“AnalysisofElectricCircuits,”McGrawHill,2015. 
3. JosephA.Edminister,Mahmood Nahri,“Electriccircuits”,Schaum’s series,McGraw-Hill,NewDelhi,2010. 

4. MEVanValkenburg,“NetworkAnalysis”,Prentice-HallofIndiaPvtLtd,NewDelhi,2015. 

5. Mahadevan,K.,Chitra,C.,“ElectricCircuitsAnalysis,”Prentice-HallofIndiaPvtLtd.,NewDelhi,2015. 
6. RichardC.DorfandJames A.Svoboda,“IntroductiontoElectricCircuits”,7thEdition,JohnWiley&Sons,Inc.2015. 

20153FE74A BASICCIRCUITTHEORY LTPC 

UNITI BASICCIRCUITSANALYSIS 9 

UNITIII ACCIRCUITS 9 

UNIT IV THREEPHASECIRCUITS 9 

UNITV RESONANCEANDCOUPLED CIRCUITS 9 
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3003 

OBJECTIVES: 
ToProvideknowledge 

 Aboutthestandaloneandgridconnectedrenewableenergysystems. 

 Designofpowerconvertersforrenewableenergyapplications. 

 Windelectricalgeneratorsandsolarenergysystems. 

 Powerconvertersusedforrenewableenergysystems. 

 

Environmental aspects of electric energy conversion: impacts of renewable energy generation on environment (cost-
GHG Emission) - Qualitative study of different renewable energy resources: Solar, wind, ocean, Biomass, Fuel 

cell,Hydrogen energy systems and hybrid renewable energy systems. 

 

UNITIIELECTRICALMACHINESFORRENEWABLEENERGYCONVERSION 9 

Referencetheoryfundamentals-principleofoperationandanalysis:IGandPMSG 
 

Solar: Block diagram of solar photo voltaic system -Principle of operation: line commutated converters (inversion-

mode) - Boost and buck-boost converters- selection of inverter, battery sizing, array sizing Wind: Three phase 
ACvoltage controllers 

 

Standaloneoperationoffixedandvariabilityspeedwindenergyconversionsystemsandsolarsystem-Grid connection 

Issues -Grid integrated PMSG, SCIG Based WECS, grid Integrated solar system 
 

NeedforHybridSystems-RangeandtypeofHybridsystems-Casestudies ofWind-PVMaximumPower PointTracking 

(MPPT). 

TOTAL:45PERIODS 

OUTCOMES: 

 Abilitytounderstandandanalyzepowersystemoperation,stability,controlandprotection. 

 Abilitytohandletheengineeringaspectsofelectricalenergygenerationandutilization. 

 Abilitytounderstandthestandaloneandgridconnectedrenewableenergysystems. 

 Abilitytodesignofpowerconvertersforrenewableenergyapplications. 

 Abilitytoacquireknowledgeonwindelectricalgeneratorsandsolarenergysystems. 

 Abilitytodesignpowerconvertersusedforhybridrenewableenergysystems. 

 

TEXTBOOK: 

1. S.N.Bhadra,D.Kastha,S.Banerjee,“WindElectrical Systems”,OxfordUniversityPress, 2005. 

2. B.H.KhanNon-conventionalEnergysources TataMcGraw-hillPublishingCompany,NewDelhi,2009. 

 

REFERENCES: 

1. Rashid.M.H“powerelectronicsHandbook”,Academicpress,2001. 

2. IonBoldea,“Variabilityspeedgenerators”,Taylor&Francisgroup,2006. 
3. Rai.G.D,“Nonconventionalenergysources”,Khannapublishes,1993. 

4. Gray,L.Johnson,“Windenergysystem”,prenticehalllinc,1995. 
5. Andrzej M. Trzynnadlowski, „Introduction to Modern Power Electronics‟, Second edition, wiley

 IndiaPvt.Ltd,2012. 

20153FE74B INTRODUCTIONTORENEWABLEENERGYSYSTEMS LTPC 

UNITI INTRODUCTION 9 

UNITIIIPOWERCONVERTERS 9 

UNIT IV ANALYSISOFWINDANDPV SYSTEMS 9 

UNITV HYBRIDRENEWABLEENERGYSYSTEMS 9 
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3003 

OBJECTIVES: 

Toimpartknowledgeonsafetyengineeringfundamentalsandsafetymanagementpractices. 
 

Evolutionof modernsafetyconcepts – Fireprevention–Mechanicalhazards –Boilers,Pressurevessels, ElectricalExposure. 
 

Chemicalexposure–Toxicmaterials– IonizingRadiationandNon-ionizingRadiation-IndustrialHygiene–Industrial 

Toxicology. 
 

IndustrialHealthHazards–EnvironmentalControl –IndustrialNoise- Noisemeasuring instruments,Controlof Noise, 
Vibration, - Personal Protection. 

 

System Safety Analysis–Techniques –Fault TreeAnalysis (FTA),Failure Modesand Effects Analysis (FMEA), 
HAZOP analysis and Risk Assessment 

 

Explosions–Disastermanagement –catastrophecontrol,hazardcontrol,Safetyeducationandtraining-FactoriesAct,Safety 

regulations Product safety – case studies 

. 

TOTAL:45PERIODS 

OUTCOMES: 

 Studentsmustbeabletoidentifyandpreventchemical,environmentalmechanical,firehazardthroughanalysis and 
apply proper safety techniques on safety engineering and management 

. 

TEXTBOOK: 

1. JohnV.Grimaldi,“SafetyManagement”,AITBSPublishers,2003. 

 

REFERENCES: 

1. SafetyManual,“EDELEngineeringConsultancy”,2000. 

2. DavidL.Goetsch,“OccupationalSafetyandHealthforTechnologists”,5thEdition,Engineersand 

Managers, Pearson Education Ltd., 2005. 

20154FE74A INDUSTRIALSAFETY LTPC 

UNITIINTRODUCTION 9 

UNITIICHEMICALHAZARDS 9 

UNITIIIENVIRONMENTALCONTROL 9 

UNITIVHAZARDANALYSIS 9 

UNITVSAFETYREGULATIONS 9 
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3003 

OBJECTIVE: 

Tounderstandthevariousdestructiveandnondestructivetestingmethodsofmaterialsanditsindustrialapplications. 

 

Overview of materials, Classificationof materialtesting, Purpose of testing, Selection of material, Development 
oftesting, Testing organizations and its committee, Testing standards, Result Analysis, Advantages of testing.  

 

Introductiontomechanicaltesting,Hardnesstest(Vickers,Brinell,Rockwell),Tensiletest,Impacttest(Izod,Charpy) 

-Principles, Techniques,Methods, AdvantagesandLimitations, Applications.Bendtest,Sheartest,Creep andFatiguetest - 
Principles, Techniques, Methods, Advantages and Limitations, Applications. 

 

Visual inspection, Liquid penetrant test, Magnetic particle test, Thermography test – Principles, Techniques,Advantages 

and Limitations, Applications. Radiographic test, Eddy current test, Ultrasonic test, Acoustic emission-Principles, 

Techniques, Methods, Advantages and Limitations, Applications. 
 

Macroscopic and Microscopic observations, Optical and Electron microscopy (SEM and TEM) Principles, 
Types,Advantages and Limitations, Applications. Diffraction techniques, Spectroscopic Techniques, Electrical and 

MagneticTechniques- Principles, Types, Advantages and Limitations, Applications. 
 

Thermal Testing: Differential scanning calorimetry, Differential thermal analysis. Thermo-mechanical and 

Dynamicmechanical analysis: Principles, Advantages, Applications. Chemical Testing: X-Ray 
Fluorescence,ElementalAnalysis by Inductively Coupled Plasma-Optical Emission Spectroscopy and Plasma-Mass 

Spectrometry. 

 

TOTAL:45PERIODS 

OUTCOMES: 

 Identifysuitabletestingtechniquetoinspectindustrialcomponent 

 Abilitytousethedifferenttechniqueandknowitsapplicationsandlimitations 

 

TEXTBOOKS: 

1. BaldevRaj,T.Jayakumar,M.Thavasimuthu “PracticalNon-DestructiveTesting”, NarosaPublishingHouse, 

2009. 
2. Cullity,B.D.,“ElementsofX-raydiffraction”,3rdEdition,Addison-WesleyCompanyInc.,New York,2000. 

3. P.FieldFoster,“TheMechanicalTestingofMetalsandAlloys”7thEdition,CousensPress,2007. 
 

REFERENCES: 

1. MetalsHandbook:Mechanicaltesting, (Volume 8)ASMHandbookCommittee, 9Edition, AmericanSocietyfor 

Metals, 1978. 

2. ASMMetalsHandbook, “Non-DestructiveEvaluationandQualityControl”, AmericanSocietyof 

Metals,Metals Park, Ohio, USA. 

3. BrandonD.G.,“ModernTechniquesinMetallography”,VonNostrandInc.NJ,USA,1986. 

20154FE74B TESTINGOFMATERIALS LTPC 

UNITI INTRODUCTIONTOMATERIALSTESTING 9 

UNIT II MECHANICALTESTING 9 

UNIT III NONDESTRUCTIVETESTING 9 

UNIT IV MATERIAL CHARACTERIZATIONTESTING 9 

UNITV OTHERTESTING 9 
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3003 

 

 

 

Energy use,carbonemissions,wateruse,waste disposal;Buildingmaterials: sources,methodsofproductionand 
environmental Implications. Embodied Energy in Building Materials: Transportation Energy for 

BuildingMaterials; Maintenance Energy for Buildings. 

 

UNITII

 IMPLICATIONSOFBUILDINGTECHNOLOGIESEMBODIEDENERGYOFBUIL

DINGS 
9 

FramedConstruction,MasonryConstruction.Resourcesfor BuildingMaterials,Alternativeconcepts. Recyclingof 

Industrial and Buildings Wastes. Biomass Resources for buildings. 
 

ThermalComfortinBuildings-Issues;HeatTransfer CharacteristicofBuildingMaterialsandBuilding Techniques. 

Incidence of Solar Heat on Buildings-Implications of Geographical Locations. 
 

UtilityofSolar energyinbuildings conceptsofSolarPassiveCoolingandHeatingofBuildings.LowEnergyCooling. 

Case studies of Solar Passive Cooled and Heated Buildings. 
 

ConceptsofGreenComposites.WaterUtilisationinBuildings,LowEnergyApproachestoWaterManagement. 
ManagementofSolidWastes.ManagementofSullageWaterandSewage.UrbanEnvironmentand Green Buildings. 

Green Cover and Built Environment. 

 

TOTAL:45 

PERIODSTEXTBOOKS: 

1. K.S.Jagadish,B. 
U.VenkataramareddyandK.S.Nanjundarao.AlternativeBuildingMaterialsandTechnologies.New 

Age International, 2007. 

2. LowEnergyCoolingFor SustainableBuildings. JohnWileyandSonsLtd, 2009.3.SustainableBuilding 
DesignManual. Vol 1 and 2, Teri, New Delhi, 2004. 

 

REFERENCES: 

1. OsmanAttmannGreenArchitectureAdvanced TechnologiesandMaterials.McGrawHill,2010. 

2. JerryYudelsonGreenbuildingThroughIntegratedDesign.McGrawHill,2009. 

3. FundamentalsofIntegratedDesignforSustainableBuildingByMarianKeeler,BillBurke 

20155FE74A GREENBUILDINGDESIGN LTPC 

UNITIENVIRONMENTALIMPLICATIONSOFBUILDINGS 9 

UNITIIICOMFORTSINBUILDING 9 

UNITIVUTILITYOFSOLARENERGYINBUILDINGS 9 

UNITVGREENCOMPOSITESFORBUILDINGS 9 
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3003 

OBJECTIVES 

 Tomakethestudentconversantwiththewatertreatmentmethodsincludingadsorptionandoxidationprocess. 

 Toprovidebasicunderstandingsabouttherequirementsofwater,itspreliminarytreatment. 
 

Water Quality-physical- chemical and biological parameters of water- water quality requirement - potable 

waterstandards -wastewater effluent standards-water quality indices. Water purification systemsinnaturalsystems-
physical processes-chemical processes and biological processes- primary, secondary and tertiary treatment-

Unitoperations-unit processes. Mixing, clarification - sedimentation; Types; aeration and gas transfer – coagulation 

andflocculation, coagulation processes - stability of colloids - destabilization of colloids- transport of colloidal 

particles,clariflocculation. 
 

Filtration – size and shape characteristicsof filtering media– sand filters hydraulicsof filtration –designconsiderations – 

radial,upflow,highrate and multimedia filters,pressure filter. Watersoftening – lime soda,zeoliteand demineralization 

processes – industrial water treatment for boilers. 
 

Taste and odour control – adsorption – activated carbon treatment – removal of color – iron and manganese removal –

aeration, oxidation, ion exchange and other methods – effects of fluorides – fluoridation and defluoridation –

desalination - corrosion prevention and control – factors influencing corrosion – Langelier index – corrosion 

controlmeasures. 
 

Wastewater treatment – pre and primary treatment – equalization neutralization – screening and grid removal –

sedimentation – oil separation gas stripping of volatile organics– biological oxidation – lagoons and stabilizationbasins 

– aerated lagoons – activated sludge process – trickling filtration – anaerobic decomposition. 
 

Chemicalprocess–adsorption–theoryofadsorption–ionexchangeprocess–chemicaloxidation–advancedoxidation process – 
sludge handling and disposal – miscellaneous treatment processes. 

 
 Willhaveknowledgeaboutadsorptionandoxidationprocess. 

 Willgainideaaboutvariousmethodsavailableforwatertreatment. 

 Willappreciatethenecessityofwaterandacquireknowledgeofpreliminarytreatment. 

 

TEXTBOOKS: 
1. MetcalfandEddy,“WastewaterEngineering”,4thed.,McGrawHillHigherEdu.,2002. 
2. W.WesleyEckenfelder,Jr.,“IndustrialWaterPollutionControl”,2ndEdn.,McGrawHillInc.,1989. 

 

REFERENCES 

1. S.P. Mahajan, “Pollution control in process industries”, 27th

 Ed.TataMcGrawHillPublishingCompanyLtd.,201

2. 

2. M.Lancaster,“GreenChemistry:AnIntroductoryText”,2ndedition,RSCpublishing,2010. 
3. C.S.Rao,“EnvironmentalPollution ControlEngineering”,NewAgeInternational,2007. 

OUTCOMES 

TOTAL:45PERIODS 

20155FE74B WASTEWATERTREATMENT LTPC 

UNITIWATERQUALITYANDPRELIMINARYTREATMENT 9 

UNITIIINDUSTRIALWATERTREATMENT 9 

UNITIIICONVENTIONALTREATMENTMETHODS 9 

UNITIVWASTEWATERTREATMENT 9 

UNITVADSORPTIONANDOXIDATIONPROCESSES 9 
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*ResearchIntegratedCurriculum 

 
The relationship between teacher and learner is completely different in higher education from what it 

is in school. At the higher level, the teacher is not there for the sake of the student, bothhave their 

justificationin the service of scholarship.Forthe students whoare the professionalsofthefuture, developing the 

ability to investigate problems, make judgments on the basis of sound evidences, take decisionson 

arationalbasisandunderstandwhattheyare doingandwhy isvital.Researchandinquiry is not justfor those 

whochoose to pursue an academic career.It is central to professional lifein the twenty- first century. 

It is observed that the modern world is characterized by heightened levels of complexity and 

uncertainty. Fluidity, fuzziness, instability, fragility, unpredictability, indeterminacy, turbulence and 

changeability, contestability: these are some of the terms that mark out the world of the twenty-first century. 

Teaching and research is correlated when they are co-related. Growing out of the research on teaching- 

research relations, the following framework has been developed and widely adopted to help individual staff 

member, course teams and whole institutions analyze their curricula and consider ways of strengthening 

students understanding of and through research. Curricula can be: 

Research–Led:Learningaboutcurrentresearchinthediscipline 

Here the curriculum focus is to ensure that what students learn clearly reflects current and ongoing 

research in their discipline. This may include research done by staff teaching them. 

Research–Oriented:Developingresearchskills andtechniques 

Here the focus is on developing student’s knowledge of and ability to carry out the research 

methodologies and methods appropriate to their discipline(s) 

Research–Based:Undertakingresearchandinquiry 

Here thecurriculum focus is onensuring thatas much as possible the student learns in researchand or 

inquiry mode (i.e. the students become producers of knowledge not just consumers). The strongest curricula 

form of this is in those special undergraduate programmes for selected students, but such research and inquiry 

may also be mainstreamed for all or many students. 

Research-Tutored:engaginginresearchdiscussions 

Herethefocusisonstudentsandstaffcriticallydiscussingongoingresearchinthediscipline. 

Allfour ways ofengaging students withresearch and inquiryare valid and valuable and curricula can 

and should contain elements of them. 
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Moreover,thestudentparticipationinresearchmaybeclassifiedas, Level 1: 

Prescribed Research 

Level 2: Bounded Research 

Level 3: Scaffolded Research 

Level4:SelfactuatedResearch 

Level 5: Open Research 

Taking into considerationtheabovementionedfactsinrespectofintegrating researchintothe 

B.Tech.[CSE)curriculum,thefollowingResearchSkillBasedCoursesareintroducedinthecurriculum. 

 

Semester RSBCourses Credits 

IV ResearchLedSeminar 1 

V ResearchMethodology 3 

VI ParticipationinBoundedResearch 2 

VII DesignProject/SocioTechnicalProject ( 

Scaffolded Research) 

 

4 

VIII ProjectWork 10 

 

 

 

Blueprintforassessmentofstudent’sperformanceinResearchLedSeminarCourse 
 

⚫ InternalAssessment: 40 Marks 

⚫ Seminar Report(UG)/ConceptNote(PG) :5X4=20Marks 

⚫ SeminarReviewPresentation :10Marks 

⚫ LiteratureSurvey 

⚫ SemesterExamination : 

:10Marks 

60 Marks 

(EssaytypeQuestionssetbytheconcernedresourcepersons) 
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Blueprintforassessmentofstudent’sperformanceinDesignProject 

⚫ ContinuousInternalAssessmentthroughReviews: 40Marks 

⚫ ReviewI : 10Marks 

⚫ ReviewII: 10Marks 

⚫ ReviewIII: 20 Marks 

⚫ EvaluationofSocioTechnicalPracticumFinalReport: 40Marks 

⚫ Viva-VoceExamination: 

⚫ Total: 

20Marks 

100Marks 

 

 

Blueprintforassessmentofstudent’sperformanceinResearchMethodology Courses 
 

 

 

ContinuousInternalAssessment: 

⚫ ResearchTools( Lab) : 

⚫ Tutorial: 

20Marks 

10Marks 

10Marks 

 

ModelPaperWriting: 

 

40Marks 

 Abstract: 5Marks 

 Introduction: 10Marks 

 Discussion: 10Marks 

 ReviewofLiterature: 

 Presentation: 

5Marks 

10Marks 

SemesterExamination: 40Marks 

 

Total: 

 

100Marks 

 
*********** 
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PROGRAMEDUCATIONALOBJECTIVES 

Theprogramobjectives, addressourmissionofgraduatingstudentswithsolid foundation 

incomputerscienceandengineeringandto engageinactivitiesthat improvethewelfareof 

societywithinafewyearsaftertheirgraduation.Basedonthemissionandvision,Program 
Educational Objectives are listed below: 

 
I. Graduating students to practice fundamentals of computer science engineering and 

apply their problemsolving skills to analyze and solve engineering problems to meet 

the emerging needs of software industry. 

II. Toencouragegraduatestopursueadvancededucation, researchanddevelopment, and 
other creative efforts in science and technology. 

III. Graduatingstudentsto achieveprofessionalstatusduetotheir masteryofComputer 
Science theoryand practice, exposure to emerging hardware technologies. 

IV. Toendorsegraduates withcommunication,andinterpersonalskillstoenablethemto 

workinteameffectivelyinmultidisciplinaryfield andintheir professionalcareers. 

V. To impart the students to engage in lifelong learning and continuing professional 
development to usetheir understanding ofthe impact oftechnologyonsocietyfor the 
benefit of humankind. 

 

PROGRAMOUTCOMES 
 

Programoutcomesaretheknowledge, skills,andbehaviorsthat studentsacquireduring the 
time ofgraduation throughthe programobjectives. Students should be in possession of: 

 
a) Anabilitytoapplymathematical, algorithmicprinciples,andcomputingtechniquesin the 

modeling and design of computer-based systems. 

b) Anabilitytoapplysoftwareengineeringtechniquestodesign,implementandtesta 
softwaresystem,andtoevaluateandcomparetheefficienciesofalternativesolutions. 

c) Knowledgeto identifyandsolvetheopenendproblemstomeettherequirements in 

computing industry. 

d) Understandingofnetworktechnologiestoevolveanddeploynetwork. 
e) Anabilitytochoosebestwebtechnologiesforsolvingwebclient/serverproblemandto 

create web pages with dynamic effects. 

f) Anabilitytoworkinmultidisciplinaryprojects. 
g) Verbalskillstointeractwithcustomers,colleagues,andmanagers,andpossess 

writtencommunicationskillstodescribeideas,documentprocesses,andresults. 

h) Anabilitytoengageinlife-longlearningtoremaincurrentintheirprofessionandbe 
leaders in technological society. 

i) Thebroadeducationnecessarytounderstandtheimpactofcomputinginaglobal, 
economic, societal context and in all endeavors. 

j) Fundamentalknowledgeindigitalcircuits,communicationsystemsandcomputer 
hardware. 

k) Anabilitytomapcomputing ideas into workingphysicalsystemswiththehelpof 
computing technologies for the benefit of society. 
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SEMESTERI 

 

SubjectCode SubjectName 
PeriodsPerWeek 

C 
L T P 

22148S11P TransformsandPartialDifferentialE
quations 

3 1 0 4 

22152S12P DigitalSystems 3 1 0 4 

22150H13P DataStructuresandalgorithms 3 1 0 4 

22150H14P ComputerArchitectureand 

Organization 

3 1 0 4 

22150H15P ProblemSolvingAndPythonProgrammin

g 

3 0 0 3 

TotalNo.ofcredits 19 

 

 

 

 

 

SEMESTERII 

 

SubjectCode SubjectName 
PeriodsPerWeek 

C 
L T P 

22148S21P NumericalMethods 3 1 0 4 

22150H22P 
Microprocessorsand 
Interfacing 

3 1 0 4 

22150H23P DatabaseManagement 
Systems 

3 1 0 4 

22150H24P DesignandAnalysisOf 

Algorithm 
3 1 0 4 

22150H25P ProgramminginC 3 0 0 3 

TotalNo.ofcredits 19 
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SEMESTERIII 

 

SubjectCode SubjectName 
PeriodsPerWeek 

C 
L T P 

22148S31P DiscreteMathematics 3 1 0 4 

22150H32P OperatingSystem 4 0 0 4 

22150H33P ArtificialIntelligence 4 0 0 4 

22150H34P ComputerNetworks 4 0 0 4 

22150L35P OperatingSystemsandNetworking 
Lab 

0 0 3 2 

TotalNo.ofcredits 18 

 

 

 

SEMESTERIV 

 

SubjectCode SubjectName 
PeriodsPerWeek 

C 
L T P 

22150H41P SoftwareEngineeringFundamentals 3 1 0 4 

22150H42P InternetProgramming 3 1 0 4 

22150H43P C#And.NetFramework 3 1 0 4 

221E44_P Elective-I 3 1 0 4 

22150L45P InternetProgrammingLab 0 0 3 2 

TotalNo.ofcredits 18 
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SEMESTER–V 

 

SubjectCode SubjectName 
PeriodsPerWeek 

C 
L T P 

22150H51P 
ObjectOrientedAnalysisand 

Design 
4 0 0 4 

22150H52P 
SoftwareQualityManagement   

 

 

 

 

 
  

22150H53P GraphicsandMultimedia 3 1 0 4 

221E54_P Elective–II 3 1 0 4 

22150L55P SoftwareDevelopmentLab 0 0 3 2 

TotalNo.ofcredits 18 

 

 

 

 
SEMESTER–VI 

 

SubjectCode SubjectName 
PeriodsPerWeek 

C 
L T P 

22150H61P CryptographyandNetworkSecurity 4 0 0 4 

22150H62P AdvancedJavaprogramming 3 1 0 4 

22150H63P SoftwareTesting 4 0 0 4 

221E64_P ElectiveIII 4 0 0 4 

22150L65P JavaProgrammingLab 0 0 3 2 

TotalNo.ofcredits 18 

 

SEMESTER–VII 

 

SubjectCode SubjectName 
PeriodsPerWeek 

C 
L T P 

22160S71P TotalQualityManagement 3 0 0 3 

22150H72P GridandCloudComputing 4 0 0 4 

22150H73P MiddlewareTechnologies 3 1 0 4 

221E74_P ElectiveIV 3 0 0 3 

22150P75P Project 0 0 12 6 

TotalNo.ofcredits 20 
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LISTOFELECTIVESSEMESTER–

IV(ELECTIVEI) 

 

SubjectCode SubjectName 
PeriodsPerWeek 

C 
L T P 

22150E44AP TheoryofComputation 3 1 0 4 

22150E44BP DataWarehousingandDataMini
ng 

3 1 

0 4 

22150E44CP ProfessionalEthicsin
Engineering 

3 1 0 4 

22150E44DP AdvancedDatabases 3 1 0 4 

 

SEMESTER-V(ELECTIVEII) 
 

 

SubjectCode SubjectName 
PeriodsPerWeek 

C 
L T P 

22150E54AP AdhocandSensorNetworks 3 1 0 4 

22150E54BP PrinciplesofCompilerDesign 3 1 0 4 

22150E54CP DistributedSystems 3 1 0 4 

22150E54DP MobileComputing 3 1 0 4 

 

 

 
SEMESTER–VI(ELECTIVEIII) 

 

 

SubjectCode SubjectName 
PeriodsPerWeek 

C 
L T P 

22160E64AP PrinciplesofManagement 4 0 0 4 

22150E64BP UnixInternals 4 0 0 4 

22150E64CP 
GraphTheoryAndApplication
s 

 
4 

 
0 

 
0 

 
4 

22150E64DP Programmingparadigms 4 0 0 4 
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SEMESTER–VII(ELECTIVEVI) 
 

 

 

 

SubjectCode SubjectName 
PeriodsPerWeek 

C 
L T P 

22150E74AP HighSpeedNetworks 3 0 0 3 

22150E74BP 
InformationRetrievalTechniqu

es 
 

3 
 

0 
 

0 
 

3 

22150E74CP 
SoftwareProjectManagemen
t 

 

3 
 

0 
 

0 
 

3 

22150E74DP CyberForensics 3 0 0 3 
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CREDITSDISTRIBUTION 
 

 

Semester 

Theory 

Courses 

Elective 

Courses 

Practical 

Courses 
Project  

Total 

Credit 
Nos Credit Nos Credit Nos Credit Credit 

I 5 19 - - - - - 19 

II 5 19 - - - - - 19 

III 4 16 - - 1 02 - 18 

IV 3 12 1 04 1 02 - 18 

V 3 12 1 04 1 02 - 18 

VI 3 12 1 04 1 02 - 18 

VII 3 11 1 03 - - 06 20 

TotalCredits 
 130 

 

 

 

 

 

 

TOTALCREDITS 
Semester–I 19 

Semester–II 19 

Semester–III 18 

Semester–IV 18 

Semester–V 18 

Semester–VI 18 

Semester–VI 20 

TOTALCREDITS 130 
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AIM: 

 

22148S11P-TRANSFORMSANDPARTIALDIFFERENTIAL 

EQUATIONS 

CSE/SemI 

To develop the skills for the students in the areas of Transforms and Partial 

DifferentialEquations. This will be necessary for their effective studies in a large number of 

engineeringsubjects like heat conduction, communication systems, electro-optics and 
electromagnetic theory. 

Thecoursewillalsoserveasa prerequisitefor specializedstudies 

andresearch. 

 

OBJECTIVES: 

 Solvesimplesecondorderdifferentialequations; 
 BeabletocalculateFourierseries; 
 ProvetheOrthogonalityofEigenfunctionsofboundaryvalueproblems; 
 Beabletoclassifysecondorder 

partialdifferentialequationsandchoosetheappropriate boundary conditions; 

 ApplythemethodofseparationofvariablestostandardPDEs; 
 Understandthewideapplicationsofdifferentialequation; 

 UseLaplacetransformstosolvesimplelineardifferentialequations. 
 

 

Periodic function-Graph of functions- Fourier series – Odd and even functions – Half 

rangesine series – Half range cosine series – Complex formofFourier Series– 

Parseval’sidentity–Harmonic Analysis. 
 

Fourier integral theorem (without proof) – Sine and Cosine transforms – Properties (without Proof) –

Transforms of simple functions – Convolution theorem – Parseval’s identity – Finite 

Fouriertransform, Sine and Cosine transform. 

 

UNITIII Z-TRANSFORMANDDIFFERENCEEQUATIONS 9+3hrs 

Z-transform - Elementary properties (without proof) – Inverse Z – transform – 
Convolutiontheorem -Formation of difference equations – Solution of difference equations 
using Z –transform-Sampling of signals –an introduction. 

 

Formation of PDE –solution of standard type first order equation- Lagrange’slinearequation –
Linearpartial differential equations of secondorder and higher order withConstant coefficients. 

 

Solutions of one dimensional wave equation – One dimensional heat equation – Steady state 
solutionof two-dimensional heat equation (Insulated edges excluded) – Fourier series solutions in 

Cartesiancoordinates. 

TOTAL:60hrs 

UNITIFOURIERSERIES 9+3hrs 

UNITII FOURIERTRANSFORM 9+3hrs 

UNITIV PARTIALDIFFERENTIALEQUATIONS 9+3hrs 

UNITV BOUNDARYVALUEPROBLEMS 9+3hrs 

1690



TEXTBOOKS: 

1. Andrews,L.A.,andShivamoggiB.K.,“IntegralTransformsforEngineersandApp

liedMathematicians”, Macmillen , New York ,1988. 

2. Grewal,B.S.,“HigherEngineeringMathematics”,ThirtySixthEdition,KhannaP

ublishers, Delhi,2001. 

3. Kandasamy,P.,Thilagavathy,K.,andGunavathy,K.,“EngineeringMathematics 

Volume III”,S.Chand&Companyltd.,NewDelhi,1996. 

REFERENCES: 

1. Narayanan, S., ManicavachagomPillay, T.K. and Ramanaiah, G., 

“AdvancedMathematics for Engineering Students”, Volumes II and III, S. 

Viswanathan(Printersand Publishers) Pvt. Ltd. Chennai, 2002. 

2. Churchill, R.V. and Brown, J.W., “Fourier Series and BoundaryValue 

Problems”,FourthEdition, McGraw-Hill Book Co., Singapore, 1987. 

3. AdvancedModernEngineeringmathematics–GlynJames 
 

 

 

 

 

AIM: 

 

22152S12P-DIGITALSYSTEMS 

CSE/SemI 

 
Tolearnthefundamentalconceptsthoseareusefulfordesigningdigitalsystemsorcircuits. 

 

OBJECTIVES: 

 

 Tointroducenumbersystemsandcodes 

 Tointroducebasicpostulates 

ofBooleanalgebraandshowsthecorrelationbetweenBooleanexpressions 

 TointroducethemethodsforsimplifyingBooleanexpressions 

 Tooutlinetheformalproceduresfortheanalysisanddesignofcombinationalcircuitsandse

quential circuits 

 Tointroducetheconceptofmemoriesdevices. 
 

 

 

Binary, Octal, Decimal, Hexadecimal-Number base conversions – complements – signed 

Binarynumbers. Binary Arithmetic- Binary codes -Boolean postulates and laws –De-Morgan’s 

Theorem-Principle of Duality- Boolean expression – Boolean function- Minimization of Boolean 

expressions–Karnaugh map Minimization . 

LOGIC GATES: AND, OR, NOT, NAND, NOR, Exclusive – OR and Exclusive – NOR-

Implementations of Logic Functions using gates, NAND –NOR implementations 

 

 
Adders-Subtractors – Serial adder/ Subtractor - Parallel adder/ Subtractor-Carry look ahead adder-

Multiplexer/ De multiplexer- Implementation using MUX- encoder / decoder – parity checker –

codeconverters 

 

UNITI BOOLEANALGEBRAANDLOGICGATES 9+3 

UNITII. COMBINATIONALCIRCUITS 9+3 

UNITIII SEQUENTIALCIRCUIT 9+3 
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Flip flops SR, JK,T, Dand Master slave– Characteristic tableand equation –Applicationtable–

Edgetriggering-Level triggering-Realization of one flip flop using other flip flops-Asynchronous / 

Ripplecounters – Synchronous counters –Modulo – n counter –Classification of sequential circuits –

Introduction to shift registers 

 

 

Introductiontoasynchronous sequentialcircuits - primitivestate/ flowtable – 

Minimizationofprimitivestatetable–stateassignment–Excitationtable–Excitationmap-cycles–Races–

Hazards:Static–Dynamic –Essential –Hazards elimination. 

 

 

 

Classification of memories –RAM organization – Write/Read operation – Memory cycle - 

Timingwave forms –memory decoding- memory expansion- Static RAM Cell-Bipolar RAM cell – 

MOSFETRAM cell –Dynamic RAM cell –ROM organization - PROM –EPROM –EEPROM –

EAPROM –ProgrammableLogic Devices –ImplementationusingROM- FieldProgrammable 

GateArrays (FPGA) 

 

TOTAL:60hrs 

 

TEXTBOOKS: 

 

1. M.MorrisMano,DigitalDesign,3.ed.,PrenticeHallofIndiaPvt.Ltd.,NewDelhi,2003/Pe

arson Education (Singapore) Pvt. Ltd., NewDelhi, 2003 – (Unit I, II, V) 

2. John.MYarbrough,DigitalLogicApplicationsandDesign,Thomson-

Vikaspublishinghouse,New Delhi, 2002. (Unit III, IV) 

 

REFERENCES: 

 

1. S.SalivahananandS.Arivazhagan,DigitalCircuitsandDesign,2nded.,VikasPublishingHouseP

vt. Ltd, New Delhi, 2004 

2. CharlesH.Roth.“FundamentalsofLogicDesign”,ThomsonPublicationCompany,2003. 

3. DonaldP.LeachandAlbertPaulMalvino,DigitalPrinciplesandApplications,5ed.,Tata

McGraw Hill Publishing Company Limited, New Delhi, 2003. 

4. R.P.Jain,ModernDigitalElectronics,3ed.,TataMcGraw–Hillpublishingcompanylimited,New 

Delhi, 2003. 

5. ThomasL.Floyd,DigitalFundamentals,PearsonEducation,Inc,NewDelhi,2003 

UNITIV ASYNCHRONOUSSEQUENTIALCIRCUITS 9+3 

UNITV MEMORYDEVICES 9+3 
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CSE/SemI 

22150H13P-DATASTRUCTURESANDALGORITHMS 
 

AIM: 

 

Toemphasize, 

thepracticalapplicationoftechniquesforanalyzingtheperformanceofalgorithms and to know 

fundamentals of data structures. 

 

OBJECTIVES: 

 Tolearnthesystematicwayofsolvingproblems 

 Tounderstandthedifferentmethodsoforganizinglargeamountsofdata 

 Toefficientlyimplementsolutionsforspecificproblems 

 Togainknowledgeofvarioussortingtechniques. 

 Toefficientlyimplementthedifferentdatastructures 

 

Problemsolving-Top-DownDesign-Implementation- Verification-Efficiency-Analysis -

SampleAlgorithms 
 

AbstractDataType(ADT)–TheListADT–TheStackADT-QueueasADT 
 

Binary trees: Operations on binary trees - Applications of binary trees - Binary treerepresentation -
Node representation of binary trees - Implicit array representation of binary tree 

 

Preliminaries–InsertionSort–Heapsort–Mergesort–Quicksort–Bubblesort 

BasicSearchTechniques–LinearSearch–IndexedSequentialSearch,BinarySearch–TreeSearching – 
Inserting into a Binary searching tree – Deleting froma Binary Search tree 

 

UNIT-V GRAPHS 9+3 

Definitions – Shortest-Path Algorithms – Dijkstra’s Algorithm – Minimum Spanning Tree – 
Prim’sAlgorithm - Depth first traversal - Application of depth first traversal -Breadth first traversal-

Application of BFS. 

 

TOTAL:60hrs 

 

TEXTBOOKS: 

 

1. R.G.Dromey,“Howtosolveitbycomputer”,Prentice-HallofIndia,2002. 

2. AaronM.Tenenbaum,YeedidyahLangsam,MosheJ.Augenstein,‘Datastructuresusing 

C’,PearsonEducation,2004/PHI. 
3. M.A.Weiss,“DataStructuresandAlgorithmAnalysisinC”,2nded,PearsonEducationAsia,2002 

 

REFERENCES: 

1. E.Balagurusamy,‘ProgramminginAnsiC’,SecondEdition,TataMcGrawHill 

Publication,2003. 

UNIT-I PROBLEMSOLVING 9+3 

UNITIILISTS,STACKSANDQUEUES 9+3 

UNITIIITREES 9+3 

UNIT-IV SORTING&SEARCHING 9+3 
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2. RobertL.Kruse,BruceP.LeungClovisL.Tondo,‘DataStructuresandProgram Design in 

C’, Pearson Education, 2000 / PHI. 
3. Y.Langsam,M.J.AugensteinandA.M.Tenenbaum,“DataStructuresusingC”,PearsonE

ducation Asia, 2004. 

4. RichardF.Gilberg,BehrouzA.Forouzan,“DataStructures–APseudocodeApproachwithC”, 
Thomson Brooks / COLE, 1998. 

5. Aho,J.E.HopcroftandJ.D.Ullman,“DataStructuresandAlgorithms”,Pearsoneducation 

Asia, 1983. 
 

 

 

CSE/SemI 

22150H14P–COMPUTERARCHITECTUREANDORGANIZATION 
 

AIM: 

Tounderstandthebasicstructureandorganizationofdigitalcomputer. 

 

OBJECTIVES: 

 

 Tohaveathoroughunderstandingofoperationofadigitalcomputer. 

 Tolisttheoperationofthearithmeticunit. 

 Tostudyindetailthedifferenttypesofcontrolandtheconceptofpipelining. 

 Tounderstandthehierarchyofmemories. 

 TostudythedifferentwaysofcommunicatingwithI/OdevicesandstandardI/Ointerfaces. 

 

Functional units - Basic operational concepts - Bus structures - Software performance – 

Memorylocations and addresses – Memory operations – Instruction and instruction sequencing – 

Addressingmodes – Assembly language 
 

Additionandsubtractionofsignednumbers–Designoffastadders–Multiplicationofpositive 
numbers - Signed operand multiplication and fast multiplication – Integer division 

 

Fundamentalconcepts – Execution of a completeinstruction – Multiplebus organization – 

Hardwiredcontrol– Microprogrammedcontrol - Pipelining– Basic concepts – Data hazards –

Instructionhazards–Superscalar operation. 
 

 
Basic concepts – Semiconductor RAMs - ROMs – Speed - size and cost – Cache memories -

Performance consideration – Virtual memory- Memory Management requirements – 

Secondarystorage. 
 

Accessing I/Odevices– Interrupts – Direct Memory Access– Buses – Interface circuits– StandardI/O 
Interfaces (PCI, SCSI, USB). 

TOTAL:60hrs 

UNITI BASICSTRUCTUREOFCOMPUTERS 10+3 

UNITII ARITHMETICUNIT 8+3 

UNITIII BASICPROCESSINGUNIT 9+3 

UNITIV MEMORYSYSTEM 9+3 

UNITV I/O ORGANIZATION 9+3 
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TEXTBOOK: 

 
1. CarlHamacher,ZvonkoVranesicandSafwatZaky,5thEdition“ComputerOrganization”,M

cGraw-Hill, 2002. 

 

 

REFERENCES: 

1. WilliamStallings,“ComputerOrganizationandArchitecture–DesigningforPerformance”,6th 

Edition, Pearson Education, 2003. 

2. DavidA.PattersonandJohnL.Hennessy,“ComputerOrganizationandDesign:Thehardware 
/softwareinterface”,2ndEdition,MorganKaufmann,2002. 

3. JohnP.Hayes,“ComputerArchitectureandOrganization”,3rdEdition,McGrawHill,1998. 

 
 

 
22150H15P–PROBLEMSOLVINGANDPYTHONPROGRAMMING 

 

AIM: 

Tointroducethestudentsaboutobjectorientedprogramminganddesign. 

OBJECTIVES: 

 

Oncompletionoftheclass,astudentshouldbeable: 

● Toknowthebasicsofalgorithmicproblemsolving 

 ToreadandwritesimplePythonprograms. 

 TodevelopPythonprogramswithconditionalsandloops. 

 TodefinePythonfunctionsandcallthem. 

 TousePythondatastructures–-lists,tuples,dictionaries. 

 Todoinput/outputwithfilesinPython 
 

Algorithmsbuildingblocksofalgorithms(statements,state,controlflow,functions),notation(pseud o 

code,flowchart, programming language),algorithmic problem solving, simplestrategies for 

developingalgorithms(iteration,recursion).Illustrativeproblems:findminimuminalist,insertacar dinal, guessan 

integernumber in arrange, Towers of Hanoi. 
 

PythonInterpreterandinteractivemode;valuesandtypes:int,float,boolean,string,andlist;variables,expressions, 
statements, tupleassignment,precedence of operators, comments; modules and functions, function definition 

anduse,flowofexecution, 

parametersandarguments;Illustrativeprograms:exchangethevaluesoftwovariables,circulatethevaluesofnvariables,dist
ancebetween two points. 

 

Conditionals:Booleanvaluesandoperators,conditional(if),alternative(if- else),chainedconditional(if-elif- 

else);Iteration:state,while,for,break,continue,pass;functions:returnvalues,parameters,localandglobalscope,functio

n composition,recursion;Strings: string slices, 

UNITIALGORITHMICPROBLEMSOLVING 9 

UNITIIDATA,EXPRESSIONS,STATEMENTS 9 

UNIT-IIICONTROLFLOW,FUNCTIONS 9 
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immutability,stringfunctionsandmethods,stringmodule; Listsasarrays.Illustrativeprograms:squareroot,gcd, 
exponentiation, suman arrayofnumbers, linearsearch,binary search. 

 

Lists:listoperations,listslices,listmethods,listloop,mutability,aliasing,cloninglists,listparameters; 

Tuples:tupleassignment,tupleasreturnvalue;Dictionaries:operationsandmethods;advancedli st processing-

listcomprehension;Illustrativeprograms:selection sort, insertion sort, mergesort, histogram. 
 

Filesandexception:textfiles,readingandwritingfiles,formatoperator;commandlinearguments,er

rors and exceptions, handling exceptions,

 modules,packages;Illustrativeprograms:word count, copyfile. 

 

TOTAL:45PERIODS 

TextBook:BalagurusamyE,“ObjectOrientedProgrammingwithC++”,3/E,T

MG,2006. 

 

Reference: 
1. Hubbard,“ProgrammingwithC++”,2/e,SchaumOutlineSeries,TMH,2006. 
2. BjarneStroustrup,"TheC++ProgrammingLanguage",AddisonWesleyPublications,SecondE

dition, 1991. 

3. SarangProonachandra,”ObjectOrientedProgrammingwithC++”,PHI,2006. 
4. JagadevAK,RathAM,andDehuriS,”ObjectOrientedProgrammingUsingC++”,PHI,2007. 

UNITIVLISTS,TUPLES,DICTIONARIES 9 

UNITVFILES,MODULES,PACKAGES 9 
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CSE/SemII 

 
22148S21P-NUMERICALMETHODS 

 

AIM: 

Studentswilldevelopproblemsolvingskills,withNumericalandStatistical 

Methods,whichcanbeimplementedinI.T.field. 

 

OBJECTIVES: 

 

 Demonstrateknowledgeandunderstandingofnumericalmethodstosolveordinarydif
ferential equations 

 Demonstrateknowledgeandunderstandingofnumericalmethodstosolvesimplepartialdiff

erential equations 

 Introducetostudentsnumericalmethodsandscientificcomputationtechniquesfordeali
ng with important computational problems 

 

 

UNITI SOLUTIONOFEQUATIONSANDEIGENVALUEPROBLEMS 9+3hrs 

Solution of equations–Newton Raphson’s method, Regula-falsi methods Solution of linearSystem 

ofequations by Gaussian elimination and Gauss-Jordon methods- Iterative methods:Gauss Jacobi 
andGauss-Seidel methods– Eigenvalue of a matrix by power method. 

 

Newton’sforwardandbackwarddifferenceformulas–Centraldifferenceformula:BesselsandStirling’s 

formula - Lagrangian Polynomials – Divided difference method. 

 

UNITIII NUMERICALDIFFERENTIATIONANDINTEGRATION9+3hrs 

Derivatives from difference tables – Divided differences and finite differences –

Numericalintegrationby trapezoidal and Simpson’s 1/3 and 3/8 rules – Romberg’s method – Double 

integrals usingtrapezoidal and Simpson’s rules. 

 

UNIT IV INITIAL VALUE PROBLEMS FOR ORDINARY

 DIFFERENTIALEQUATIONS 

9+3hrs 

Single step methods: Taylor series method – Euler and modified Euler methods – Fourth orderRunge–

Kutta method for solving first and second order equations – Multistep methods: Milne’s andAdam’s 
predictor and corrector methods 

 

UNITV BOUNDARY VALUE PROBLEMS IN ORDINARY AND PARTIAL 

 

Finite difference solution of second order ordinary differential equation – Finite differencesolution 

ofone dimensional heat equation by explicit and implicit methods – One dimensionalwave equation 

andtwo dimensional Laplace and Poisson equations. 

TOTAL:60hrs 

TEXTBOOKS 

 

1. Gerald,C.F,andWheatley,P.O,“AppliedNumericalAnalysis”,SixthEdition,PearsonEd
ucation Asia, New Delhi, 2002. 

2. Kandasamy,P.,Thilagavathy,K.andGunavathy,K.,“NumericalMethods”,S.ChandCo.Ltd.,New 
Delhi, 2003. 

DIFFERENTIALEQUATIONS 9+3hrs 

UNITII INTERPOLATION 9+3hrs 
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REFERENCES: 

1. Burden,R.LandFaires,T.D.,“NumericalAnalysis”,SeventhEdition,ThomsonAsiaPvt.Ltd.,Singa
pore, 2002. 

2. Balagurusamy,E.,“NumericalMethods”,TataMcGraw-HillPub.Co.Ltd,NewDelhi,1999. 
 

 

 

 

CSE/SemII 

 

22150H22P-MICROPROCESSORSANDINTERFACING 
 

AIM: 

 

Tohaveanindepthknowledgeofthearchitectureandprogrammingof8-bit and16-bit 

Microprocessors,Microcontrollersandtostudyhowtointerfacevariousperipheraldeviceswiththem. 

 

OBJECTIVES: 

 

 TostudythearchitectureandInstructionsetof8085and8086 

 Todevelopassemblylanguageprogramsin8085and8086. 

 Todesignandunderstandmultiprocessorconfigurations 

 Tostudydifferentperipheraldevicesandtheirinterfacingto8085/8086. 

 Tostudythearchitectureandprogrammingof8051microcontroller. 

 

8085Architecture–Instructionset–Addressingmodes–Timingdiagrams–Interrupts–
Memoryinterfacing – Interfacing, I/O devices. 

 

InterfacingSerialI/O(8251)-parallelI/O(8255)–
KeyboardandDisplaycontroller8279Interrupt Controller –DMA controller - Bus: 

RS232C-RS485 
 

Intel8086InternalArchitecture–8086Addressingmodes-Instructionset-8086–Interrupts. 

 

8086signalsandtiming–MIN/MAXmodeofoperation–AddressingmemoryandI/O––System 
design using 8086 

 

 

 

 

 

 

Steppermotorcontrol–DCmotorcontrol–Trafficlight control–LCDController––
Squarewave generation –Introduction to microcontroller.- 8051 Architecture. 

 

TOTAL:60Hrs. 

UNITI8085CPU 9+3 

UNITII PERIPHERALSINTERFACING 9+3 

UNITIII 8086CPU 9+3 

UNITIV 8086SYSTEMDESIGN 9+3 

UNITV 8085APPLICATIONS 9+3 
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TEXTBOOKS: 

 

1. RameshSGaonkar,MicroprocessorArchitecture,Programmingandapplicationwith8085,4th 

Edition,PenramInternationalPublishing,NewDelhi,2000.(UnitI,II) 

2. JohnUffenbeck,The 80x86Family,Design,ProgrammingandInterfacing,ThirdEdition. Pearson 

Education, 2002. 

3. S.P.Chowdhury,SunetraChowdhury,Microprocessor&Peripherals,FirstEdition,ScitechPu

blications(INDIA )Pvt. Ltd.(Unit V) 

 

REFERENCES: 

 

1. A.K. RayandK.M.Burchandi, IntelMicroprocessorsArchitectureProgrammingand 

Interfacing, McGraw Hill International Edition, 2000(Unit III,IV). 

2. KennethJAyala,The8051MicrocontrollerArchitectureProgrammingandApplication,2nd 

Edition,PenramInternationalPublishers(India),NewDelhi,1996. 

3. M.RafiQuazzaman,MicroprocessorsTheoryandApplications:IntelandMotorolaprenticeHall 

of India, Pvt. Ltd., New Delhi, 2003. 
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AIM: 

CSE/SemII 

 

22150H23P-DATABASEMANAGEMENTSYSTEMS 

 
Toknowthemethodologiesindatabasetechnologyandanintroductiontothecurrenttrends in this 

field. 

OBJECTIVES: 

 

 Tolearnthefundamentalsofdatamodels. 

 Tounderstandtheinternalstoragestructuresusingdifferentfileandindexingtechniques. 

 Toknowthefundamentalconceptsoftransactionprocessing-
concurrencycontroltechniques and recovery procedure. 

 Tounderstandthebasicconceptsoftheemergingtrends inthearea ofdistributedDB-

andOODB. 

 

UNITI INTRODUCTIONANDCONCEPTUALMODELING 9+ 3 

 
IntroductiontoFileandDatabasesystems-Databasesystemstructure–DataModels–

IntroductiontoNetworkandHierarchicalModels – ERmodel– RelationalModel– Relational Algebra 
andCalculus. 

 

 
SQL – Data definition- Queries in SQL- Updates- Views – Integrity and Security –

Relational Database design – Functional dependences and Normalization for 

RelationalDatabases (up toBCNF). 

UNITIII DATASTORAGEANDQUERYPROCESSING 9+ 3 

 

Primary file organization- Secondary storage Devices- Operations on Files- Heap File- Sorted Files-
Hashing Techniques – Index Structure for files –Different types of Indexes- B-Tree - QueryProcessing. 

 

 

Transaction Processing – Introduction- Need for Concurrency control- Schedule 

andRecoverability- Serializability and Schedules – Concurrency Control – Types of Locks- 

TwoPhases locking- Deadlock- Time stamp based concurrency control – Recovery 

Techniques –Concepts- Immediate Update- Deferred Update - Shadow Paging. 
 

 

Object Oriented Databases – Need for Complex Data types- OO data Model- Nested relations-
Complex Types- Inheritance Reference Types - Distributed databases- Homogenous 

andHeterogeneous- Distributed data Storage. 

TOTAL:60Hrs. 

UNITII RELATIONALMODEL 9+ 3 

UNITIV TRANSACTIONMANAGEMENT 9+ 3 

UNITV CURRENTTRENDS 9+ 3 
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TEXTBOOKS: 

 
1. AbrahamSilberschatz, HenryF. KorthandS. Sudarshan-

“DatabaseSystemConcepts”,Fourth Edition, McGraw-Hill, 2002. 

REFERENCES: 

 

1. RamezElmasriandShamkantB.Navathe,“FundamentalDatabaseSystems”,ThirdEdition,Pear

son Education, 2003. 

2. RaghuRamakrishnan,“DatabaseManagementSystem”,TataMcGraw-HillPublishing 
Company,2003. 

3. HectorGarcia–Molina,JeffreyD.UllmanandJenniferWidom-
“DatabaseSystemImplementation”- Pearson Education- 2000. 

4. Peter Rob and Corlos Coronel- “DatabaseSystem, Design, Implementation
 andManagement”, Thompson Learning Course Technology- Fifth edition, 2 

 

 

 

 

AIM: 

CSE/SemII 

 

22150H24P-DESIGNANDANALYSISOFALGORITHMS 

 
Thiscourseaimstointroducetheclassicandcomplexalgorithmsinvariousdomains,and 

techniques for designing and analyzing the efficient algorithms. 

 

OBJECTIVES: 

 Toprovethecorrectnessandanalyzetherunningtimeofthebasicalgorithms 

 Toapplythealgorithmsanddesigntechniquestosolveproblems. 

 Toanalyzethecomplexitiesofvariousproblemsindifferentdomains. 
 

 

Introduction – Notion of Algorithm – Fundamentals of Algorithmic Solving – 

ImportantProblemtypes – Fundamentalsofthe Analysis Framework –Asymptotic Notationsand 

BasicEfficiency Classes. 

UNITIIMATHEMATICALASPECTSANDANALYSISOFALGORITHMS 8+3 

Mathematical Analysis of Non-recursive Algorithm – Mathematical Analysis of 

RecursiveAlgorithm – Example: Fibonacci Numbers – Empirical Analysis of Algorithms – 

AlgorithmVisualization. 

UNITIII ANALYSISOFSORTINGANDSEARCHINGALGORITHMS 10+3 

Brute Force – Bubble Sort – SequentialSearch and Brute-force string matching – Divide 

andconquer – Merge sort – Quick Sort – Binary Search – Binary tree- Decrease and Conquer 

–Insertion Sort – Depth first Search and Breadth First Search. 

UNITI BASICCONCEPTSOFALGORITHMS 8+ 3 
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Transform and conquer – Presorting – Balanced Search trees – AVL Trees – Heaps 

andHeap sort –Dynamic Programming – Warshall’s and Floyd’s Algorithm– 

OptimalBinarySearch trees – GreedyTechniques – Prim’s Algorithm– Kruskal’s 

Algorithm – Dijkstra’sAlgorithm– Huffman trees. 
 

Backtracking – n-Queen’s Problem – Hamiltonian Circuit problem – Subset-Sumproblem– 

Branch and bound – Assignment problem – Knapsack problem – 

Travelingsalesmanproblem. 

 

TOTAL:60Hrs. 

 

 

TEXTBOOKS: 

1. AnanyLevitin,“IntroductiontotheDesignandAnalysisofAlgorithm”,P

earsonEducation Asia, 2003. 

REFERENCES: 

 

1. T.H.Cormen,C.E.Leiserson,R.L.RivestandC.Stein,“IntroductiontoAl

gorithms”,PHI Pvt. Ltd., 2001 

2. SaraBaaseandAllenVanGelder,“ComputerAlgorithms-

IntroductiontoDesignand Analysis”, Pearson Education Asia, 2003. 

3. A.V.Aho,J.E.HopcroftandJ.D.Ullman,“TheDesignandAnalysisOf

ComputerAlgorithms”, Pearson Education Asia, 2003. 

 

22150H22P-PROGRAMMINGINC 
 

OBJECTIVES: 
 

 TodevelopapplicationsinCusingfunctions,pointersandstructures 

 Todoinput/outputandfilehandlinginC 
 

 

Introductiontoprogrammingparadigms-StructureofCprogram-Cprogramming:DataTypes–

Storage classes- Constants–Enumeration Constants-Keywords– Operators: Precedence 

and Associativity- Expressions- Input/output statements, Assignment statements–

Decision making statements-Switch statement-Looping statements – Pre- processor 

directives- Compilation process 

 

IntroductiontoArrays:Declaration,Initialization–Onedimensionalarray–

ExampleProgram:ComputingMean,MedianandMode-

Twodimensionalarrays–

ExampleProgram:MatrixOperations(Addition,Scaling,Determinantand 

UNITIV ALGORITHMICTECHNIQUES 10+ 3 

UNITV ALGORITHMDESIGNMETHODS 9+ 3 

TodevelopCProgramsusingbasicprogrammingconstructs 

 TodevelopCprogramsusingarraysandstrings 

UNITI BASICSOFCPROGRAMMING 12 

UNITII ARRAYSANDSTRINGS 9+3 
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Transpose)-Stringoperations:length,compare,concatenate,copy–Selectionsort,linearandbinary 

search 

 

UNITIIIFUNCTIONSANDPOINTERS9+3 

Introductiontofunctions: Functionprototype,functiondefinition, functioncall, Built-

infunctions(stringfunctions,mathfunctions)–Recursion–

ExampleProgram:ComputationofSineseries,Scientificcalculatorusingbuilt-

infunctions,BinarySearchusingrecursivefunctions–Pointers–Pointeroperators–Pointerarithmetic–

Arraysandpointers–Arrayofpointers–ExampleProgram:Sortingofnames–Parameter passing:Passby 

value, Passbyreference ample Program: Swappingoftwonumbersand changing the value of a 

variable using pass by reference 

 

Structure-Nestedstructures–PointerandStructures–Arrayofstructures–ampleProgramusing 

structuresandpointers–Self-referentialstructures–Dynamicmemoryallocation-

Singlyinked list- type def 

 

UNITV FILEPROCESSING9+3 
 

 

TOTAL:60PERIODS 

OUTCOMES: 

Learnersshouldbeableto: 

 DevelopsimpleapplicationsinCusingbasicconstructs 

 Designandimplementapplicationsusingarraysandstrings 

 DevelopandimplementapplicationsinCusingfunctionsandpointers. 

 DevelopapplicationsinCusingstructures. 

 Designapplicationsusingsequentiallandrandomaccessfileprocessing. 

 

 

TEXTBOOKS: 

1. ReemaThareja,―ProgramminginC‖,OxfordUniversityPress,SecondEdition,2016. 
2. Kernighan,B.WandRitchie,D.M,―TheCProgramming 

language‖,SecondEdition, Pearson Education, 2006 

UNITIV STRUCTURES 9+3 

Files–Typesoffileprocessing:Sequentialaccess,Randomaccess–Sequentialaccessfile- Example 

Program: Findingaverageofnumbersstoredinsequentialaccessfile-Randomaccessfile-Example 

Program: Transaction processing using random access files – Command line arguments 
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REFERENCES: 

1. PaulDeitelandHarveyDeitel, ―CHowtoProgram‖, Seventhedition, 
PearsonPublication 

2. Juneja,B.LandAnitaSeth,―Programming inC‖,CENGAGELearningIndia 

pvt.Ltd., 2011 
3. PradipDey,ManasGhosh,―FundamentalsofComputingandProgramminginC‖,

First 

Edition,OxfordUniversityPress,2009 

4. AnitaGoeland AjayMittal,―ComputerFundamentalsandProgramming 

inC‖,Dorling 

Kindersley(India)Pvt.Ltd.,PearsonEducationinSouthAsia,2011. 

5. ByronS.Gottfried,"Schaum'sOutlineofTheoryandProblemsof

Programming with 
C",McGraw-HillEducation,1996. 

 

 

22148S31P-DISCRETEMATHEMATICS 

CSE/SemIII 

 
AIM: 

 

Thiscoursewilldeveloptheintuitionfordiscretemathematicsreasoninginvolvingnumbers 

andsets. 

 

OBJECTIVES: 

Oncompletingthecourse,studentsshouldbeableto 

 

 Writeaclearstatementofaproblemasatheoreminmathematicalnotation; 

 Proveanddisproveassertionsusingavarietyoftechniques. 
 UnderstandthelogicofPropositionalandpredicateformulasandtheir

relationship toinformal reasoning, truth tables, validity. 
 UnderstandtheProvingofpropositionalandpredicateformulasinastructuredway. 

 Knowthebasicsettheory.Relations,graphs,andorders 

 

Propositions – Logical connectives – Compound propositions – Conditional and bi-

conditional propositions – Truth tables – Tautologies and contradictions – Contrapositive –

Logical equivalences and implications – DeMorgan’s Laws - Normal forms – 

Principalconjunctive and disjunctive normal forms – Rules of inference – Arguments - 

Validity ofarguments. 

UNITI PROPOSITIONALCALCULUS 10+ 3hrs 
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Predicates – Statement function – Variables – Free and bound variables – Quantifiers – Universe 

ofdiscourse – Logical equivalences and implications for quantified statements – Theory of inference –

The rules of universal specification and generalization – Validity of arguments. 
 

Basic concepts – Notations – Subset – Algebra of sets – The power set – Ordered pairs 

andCartesianproduct – Relations on sets –Types of relations and their properties – Relational matrix 

and the graphof a relation – Partitions – Equivalencerelations – Partialordering – Poset – 
Hassediagram– Latticesand their properties – Sublattices – Boolean algebra – Homomorphism. 

 

 

Definitions of functions –Classificationoffunctions –Typeoffunctions -Examples –

Compositionoffunctions – Inverse functions – Binary and n-ary operations – Characteristic function of 

a set –Hashing functions – Recursive functions – Permutation functions. 

 

Algebraicsystems – Definitions – Examples – Properties – Semigroups – Monoids – Homomorphism– 
Sub semigroups and Submonoids- Cosets and Lagrange’s theorem – Codes and group codes– 

Basicnotions of error correction - Error recovery in group codes. 

TOTAL:60hrs 

TEXTBOOKS: 

 

1. TremblyJ.PandManohar 

R,“DiscreteMathematicalStructureswithApplicationstoComputerScience”, Tata McGraw–

Hill Pub. Co. Ltd, New Delhi, 2003. 

2. Ralph.P.Grimaldi,“DiscreteandCombinatorialMathematics:AnAppliedIntroduction”,F

ourth Edition, Pearson Education Asia, Delhi, 2002. 

 

 

REFERENCES: 

 

1. BernardKolman,RobertC.Busby,SharanCutlerRoss,“DiscreteMathematicalStructures”,F

ourth Indian reprint, Pearson Education Pvt Ltd., New Delhi, 2003. 

KennethH.Rosen,“DiscreteMathematicsanditsApplications”,FifthEdition,TataMcGraw–HillPub.Co. 

Ltd., New Delhi, 2003. 

UNITII PREDICATECALCULUS 9+3hrs 

UNITIII SETTHEORY 10+3hrs 

UNITIV FUNCTIONS 7+3hrs 

UNITV GROUPS 9+3hrs 
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22150H32P-OPERATINGSYSTEM 

CSE/SemIII 

AIM: 

 

Tounderstandthefunctionsofanoperatingsystem. 
 

 

OBJECTIVES: 

 

 Tohaveanoverviewofdifferenttypesofoperatingsystems.

 Toknowthecomponentsofanoperatingsystem.

 Tohaveaknowledgeofprocessmanagementandstoragemanagement.

 ToknowtheconceptsofI/Oandfilesystems.

 ToknowtheconceptsofDistributedOperatingSystem
 

 

Introduction-Mainframesystems – Desktop Systems – Multiprocessor Systems –DistributedSystems– 

Clustered Systems – Real Time Systems – Handheld Systems - Hardware Protection - 

SystemComponents – Operating System Services – System Calls – System Programs - Process 
Concept –Process Scheduling – Operations on Processes – Cooperating Processes – Inter-

processCommunication. 
 

Threads – Overview – Threading issues - CPU Scheduling – Basic Concepts – Scheduling Criteria –
Scheduling Algorithms – Multiple-Processor Scheduling – Real Time Scheduling - The Critical-

Section Problem– Synchronization Hardware – Semaphores – Classic problems of Synchronization –

Critical regions – Monitors. 
 

SystemModel – Deadlock Characterization – Methodsfor handlingDeadlocks -DeadlockPrevention –

Deadlock avoidance – Deadlock detection – Recovery from Deadlocks - Storage Management –
Swapping – Contiguous Memory allocation – Paging – Segmentation – Segmentation with Paging. 

 

Virtual Memory – Demand Paging – Process creation – Page Replacement – Allocation of frames –

Thrashing - File Concept – Access Methods – Directory Structure – File System Mounting – 
FileSharing-Protection 

UNITI 9 

UNITII 9 

UNITIII 9 

UNITIV 9 
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File System Structure – File System Implementation – Directory Implementation – AllocationMethods 

–Free-spaceManagement. KernelI/O Subsystems- DiskStructure– DiskScheduling– DiskManagement 

– Swap-Space Management. Case Study: The Linux System, Windows 

 

TOTAL:45hrs 

TEXTBOOK: 

 

1. AbrahamSilberschatz,PeterBaerGalvinandGregGagne,“OperatingSystemConcepts”,SixthEdi

tion, John Wiley & Sons (ASIA) Pvt. Ltd, 2003. 

REFERENCES: 

1. HarveyM.Deitel,“OperatingSystems”,SecondEdition,PearsonEducationPvt.Ltd,2002. 

2. AndrewS.Tanenbaum,“ModernOperatingSystems”,PrenticeHallofIndiaPvt.Ltd,2003. 

3. WilliamStallings,“OperatingSystem”,PrenticeHallofIndia,4thEdition,2003. 

4. PramodChandraP.Bhatt–“AnIntroductiontoOperatingSystems,ConceptsandPractice”,PHI, 
2003. 

 

 
 

 

 

CSE/SemIII 

UNITV 9 
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22150H33P-ARTIFICIALINTELLIGENCE 
 

 

AIM: 

 

Tocreategeneralunderstandingofmajorconceptsandapproachesinknowledgerepresentatio

n, planning, learning, robotics and other AI areas. 

 

OBJECTIVES: 

 

 TostudyvariouscomplexproblemsolvingAItoolslikeSearchandoptimization 

 Tofacilitateoflogic,Probabilisticmethodsforuncertainreasoning,Classifiersandstati

stical learning methods, Neural networks, Control theory & Languages. 

 TodevelopprogrammingskillsforAIapplications. 

 Toprovideexposuretologicprogrammingwithpracticaltopics. 

 

IntelligentAgents–Agentsandenvironments-Goodbehavior–Thenatureofenvironments 

–structure of agents - Problem Solving - problem solving agents – example problems –searchingfor 

solutions – uniformed search strategies - avoiding repeated states – searching with 
partialinformation. 

 

Informed search and exploration – Informed search strategies – heuristic function – 

localsearchalgorithmsand optimistic problems – localsearch incontinuousspaces –online 
searchagents and unknown environments - Structureof problems - Adversarial Search. 

 

 

First orderlogic – representationrevisited – Syntaxand semantics for first orderlogic– 

Usingfirst orderlogic – Knowledge engineering in first order logic - Inference in First 

orderlogic –prepositional versus first order logic – unification and lifting – forward chaining – 

backwardchaining - Resolution - Knowledge representation -Ontological Engineering - 

Categories andobjects – Actions - Simulationand events - Mentalevents and mentalobjects. 

 

Learningfromobservations-formsoflearning-Inductivelearning-Learningdecision 

Trees - Ensemble learning - Knowledge in learning – Logical formulation of learning – 

Explanationbased learning – Learning using relevant information – Inductive logic programming - 

Statisticallearning methods - Learning with complete data - Learning with hidden variable . 

 

Communication – Communication as action – Formal grammar for a fragment ofEnglish –

Syntactic analysis – Augmented grammars – Semantic interpretation – Ambiguity 

anddisambiguation – Discourse understanding – Grammar induction . 

TOTAL:60 

UNITI INTRODUCTION 8+ 3 

UNITII SEARCHINGTECHNIQUES 10+ 3 

UNITIII KNOWLEDGE REPRESENTATION 10+ 3 

UNITIV LEARNING 9+ 3 

UNITV APPLICATIONS 8+ 3 
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TEXTBOOK: 

1. StuartRussell,PeterNorvig,“ArtificialIntelligence–

AModernApproach”,2ndEdition,PearsonEducation / Prentice Hall of India, 2004. 

RE`FERENCES: 

1. NilsJ.Nilsson,“ArtificialIntelligence:AnewSynthesis”,HarcourtAsiaPvt.Ltd.,2000. 

2. ElaineRichandKevinKnight,“ArtificialIntelligence”,2ndEdition,TataMcGraw-Hill,2003. 
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22150H34P-COMPUTERNETWORKS 

 

AIM: 

 

Tointroducetheconcepts,terminologiesandtechnologiesusedinmoderndaysdatacommunic

ation and computer networking. 

 

OBJECTIVES: 

 

 Tounderstandtheconceptsofdatacommunications. 

 Tostudythefunctionsofdifferentlayers. 

 TointroduceIEEEstandardsemployedincomputernetworking. 

 Tomakethestudentstogetfamiliarizedwithdifferentprotocolsandnetworkcomponents. 

 

 

Components – Direction of Data flow – networks – Components and Categories – types 

ofConnections – Topologies –Protocols and Standards – ISO/OSI model– 

TransmissionMedia– Coaxial Cable – Fiber Optics – Line Coding – Modems – RS232 

Interfacing sequences. 
 

 

Error – detection and correction – Parity – LRC – CRC – Hamming code – low Control 

andError control - stop and wait – go back-N ARQ – selective repeat ARQ- sliding window –

HDLC.-LAN-EthernetIEEE802.3-IEEE802.4-IEEE802.5-IEEE802.11– 

FDDI-SONET–Bridges. 

 

 
Internetworks–PacketSwitchingandDatagramapproach–IPaddressingmethods–Subnetting–Routing

 – Distance Vector Routing – Link State Routing – Routers. 

 

 

Dutiesoftransportlayer–Multiplexing–Demultiplexing–Sockets–UserDatagramProtocol(UDP)–

TransmissionControl Protocol (TCP) –CongestionControl – Qualityof services (QOS) –

IntegratedServices. 

 

 
DomainNameSpace(DNS)–SMTP–FTP–HTTP-WWW–Security–Cryptography. 

 

TOTAL:45hrs 

TEXTBOOK: 

 

1. BehrouzA.Forouzan,“DatacommunicationandNetworking”,TataMcGraw-Hill,2004. 

UNITIDATACOMMUNICATIONS 9 

UNITIIDATALINKLAYER 9 

UNITIIINETWORKLAYER 9 

UNITIVTRANSPORTLAYER 9 

UNITVAPPLICATIONLAYER 9 
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REFERENCES: 

 

JamesF.KuroseandKeithW.Ross,“ComputerNetworking:ATop-DownApproachFeaturingtheInternet”, 

Pearson Education, 2003. 

LarryL.PetersonandPeterS.Davie,“ComputerNetworks”, 

HarcourtAsiaPvt.Ltd.,SecondEdition.Andrew S. Tanenbaum, “Computer Networks”, PHI, 

Fourth Edition, 2003. 

WilliamStallings,“DataandComputerCommunication”,SixthEdition,PearsonEducation,2000. 
 

 

CSE/SemIII 

 
22150L35P-OPERATINGSYSTEMSANDNETWORKINGLAB 

 

LISTOFEXERCISE: 

 

OPERATINGSYSTEMS: 

(ImplementthefollowingonLINUXplatform.UseCforhighlevellanguageimplementation) 

1. Shellprogramming 

- commandsyntax 

- writesimplefunctions 

- basictests 

2. Shellprogramming 

- loops 

- patterns 
- expansions 
- substitutions 

3. Writeprogramsusingthefollowingsystemcalls 
ofUNIXoperatingsystem:fork, exec, getpid, exit, wait, close, stat, 
opendir, readdir 

4. WriteprogramsusingtheI/OsystemcallsofUNIXoperatingsystem(open,read,w
rite, etc) 

 

5. WriteCprogramstosimulateUNIXcommandslikels,grep,etc. 

6. Implementsomememorymanagementschemes 

 

NETWORKING: 

1. SimulationofARP/RARP. 

 
2. WriteaprogramthattakesabinaryfileasinputandperformsbitstuffingandCRCComp

utation. 

 

3. SimulationofSliding-Windowprotocol. 

4. DevelopaClient–Serverapplicationforchat. 

5. DevelopaClientthatcontactsagivenDNSServertoresolveagivenhostname. 

 

6. WriteaClienttodownloadafilefromaHTTPServer. 
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CSE/SemIV 

 
22150H41P-SOFTWAREENGINEERINGFUNDAMENTALS 

 

AIM:- 

 

Tomakethestudentsunderstandthemethodologiesinpreparingasoftware. 

 

OBJECTIVES: 

 Toknowthegenericmodelstostructurethesoftwaredevelopmentprocess. 

 Tounderstanddifferentnotionofcomplexityatboththemoduleandsystemlevel. 

 Tobeawareofsomewidelyknowndesignmethods. 

 Tounderstandtheroleandcontentsoftestingactivitiesindifferentlifecyclephases. 
 

Introduction–S/WEngineeringParadigm– lifecyclemodels (water fall,incremental,spiral, 
WINWINspiral, evolutionary, prototyping, object oriented) - system engineering – computer based 

system –verification – validation – life cycle process – development process –system engineering 

hierarchy. 
 

 

Functionalandnon-functional- user –system–requirement engineeringprocess –feasibilitystudies –
requirements – elicitation – validation and management – software prototyping – prototyping in 

thesoftwareprocess –rapidprototypingtechniques –user interfaceprototyping-S/Wdocument. Analysis 

andmodeling – data, functional and behavioral models – structured analysis and data dictionary. 
 

Design process and concepts – modular design – design heuristic – design model and 

document.Architectural design – software architecture – data design – architectural design – transform 
andtransaction mapping– user interfacedesign–user interfacedesignprinciples. Realtimesystems-

Realtime software design – system design – real time executives – data acquisition system - 

monitoringand control system. SCM – Need for SCM – Version control – Introduction to SCM 
process –Software configuration items. 

 

Taxonomy of softwaretesting – levels – test activities – types of s/wtest – black box testing – 

testingboundary conditions – structural testing – test coverage criteria based on data flow mechanisms 
–regression testing – testing in the large. S/W testing strategies – strategic approach and issues - 

unittesting – integration testing – validation testing – systemtesting and debugging. 
 

Measures and measurements – S/W complexity and science measure – size measure – data and 

logicstructure measure – information flow measure. Software cost estimation – function point models 

–COCOMO model- Delphimethod.- Defining a Task Network – Scheduling – Earned Value 
Analysis–Error Tracking - Software changes – program evolution dynamics – software maintenance –

Architectural evolution. Taxonomy of CASE tools. 

TOTAL:45hrs 

UNITI SOFTWAREPROCESS 9 

UNITII SOFTWAREREQUIREMENTS 9 

UNITIII DESIGNCONCEPTSANDPRINCIPLES 9 

UNITIV TESTING 9 

UNITV SOFTWAREPROJECTMANAGEMENT 9 
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TEXTBOOK: 

1. RogerS.Pressman,Softwareengineering-Apractitioner’sApproach,McGraw-

HillInternational Edition, 5th edition, 2001. 

 

REFERENCES: 

1. IanSommerville,Softwareengineering,PearsoneducationAsia,6thedition,2000. 

2. PankajJalote-AnIntegratedApproachtoSoftwareEngineering,SpringerVerlag,1997. 

3. JamesFPetersandWitoldPedryez,“SoftwareEngineering–AnEngineeringApproach”, 

JohnWiley and Sons, New Delhi, 2000. 
4. AliBehforoozandFrederickJHudson,“SoftwareEngineeringFundamentals”,OxfordUniv

ersity Press, New Delhi, 1996. 

 

CSE/SemIV 

 

 
OBJECTIVES: 

22150H42P-INTERNET PROGRAMMING 

 

 TounderstanddifferentInternetTechnologies. 

 Tolearnjava-specificwebservicesarchitectureTodesignacontextfreegrammar for 
anygiven language 

 

WebEssentials:Clients,ServersandCommunication–TheInternet–BasicInternet 

protocols – World wide web – HTTP Request Message – HTTP Response Message – 
WebClients – Web Servers – HTML5 – Tables – Lists – Image – HTML5 control elements –
Semantic elements – Drag and Drop – Audio – Video controls - CSS3 – Inline, embedded 
andexternalstyle sheets – Rule cascading – Inheritance – Backgrounds – BorderImages – Colors 
–Shadows – Text – Transformations – Transitions – Animations. 

 

Java Script: An introduction to JavaScript–JavaScript DOM Model-Date andObjects,-

RegularExpressions- Exception Handling-Validation-Built-in objects-Event Handling-

DHTML with JavaScript- JSON introduction – Syntax – Function Files – Http Request –

SQL. 
 

 

Servlets:JavaServletArchitecture-ServletLifeCycle-FormGETandPOSTactions- 

SessionHandling-UnderstandingCookies-InstallingandConfiguringApacheTomcatWeb 

Server-DATABASECONNECTIVITY:JDBCperspectives,JDBCprogramexample -JSP: 

UnderstandingJavaServerPages-JSPStandardTagLibrary(JSTL)-CreatingHTMLforms 

byembedding JSP code. 
 

AnintroductiontoPHP:PHP-UsingPHP-Variables-Programcontrol-Built-infunctions- Form 

Validation-RegularExpressions-Filehandling–Cookies-ConnectingtoDatabase.XML:BasicXML-

DocumentTypeDefinition-XMLSchemaDOMandPresentingXML, 

XMLParsersandValidation,XSLandXSLT Transformation,NewsFeed(RSSand ATOM). 

UNITI WEBSITEBASICS,HTML5,CSS3,WEB2.0 9 

UNITII CLIENTSIDEPROGRAMMING 9 

UNITIIISERVERSIDEPROGRAMMING 9 

UNITIVPHPandXML 9 
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AJAX:AjaxClient ServerArchitecture-XMLHttpRequest Object-

CallBackMethods;WebServices: Introduction- Java web services Basics – Creating, 

Publishing, Testing andDescribing a Web services (WSDL)-Consuming a web service, 

DatabaseDrivenweb servicefrom an application –SOAP. 

TOTAL:45PERIODS 

OUTCOMES: 

At theendofthecourse,thestudentshouldbeableto: 

 ConstructabasicwebsiteusingHTMLandCascadingStyleSheets. 

 BuilddynamicwebpagewithvalidationusingJavaScriptobjectsandbyapplyingd
ifferent event handling mechanisms. 

 DevelopserversideprogramsusingServletsandJSP. 

 ConstructsimplewebpagesinPHPandtorepresentdatainXMLformat. 

 UseAJAXandwebservicestodevelopinteractivewebapplications

Derivewhether a problem is decidable or not. 

 

TEXTBOOKS: 

1. JDeitelandDeitelandNieto,―InternetandWorldWideWeb-

HowtoProgram‖,PrenticeHall, 5th Edition, 2011. 

 

REFERENCES: 

1.  StephenWynkoopandJohnBurke―RunningaPerfectWebsite‖,QUE,2nd

Edition,1999. 

2. ChrisBates,WebProgramming–BuildingIntranetApplications,3rdEdition,Wiley 

Publications,2009. 

3. JeffreyCandJackson,―WebTechnologiesAComputerSciencePerspective‖ 

PearsonEducation,2011. 

4. GopalanN.P.andAkilandeswariJ.,WebTechnology‖,PrenticeHallofIndia,2011. 

5. UttamK.Roy,―WebTechnologies‖,OxfordUniversityPress,2011. 

UNITVINTRODUCTIONTOAJAXandWEBSERVICES 9 
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AIM: 

 

22150H43P-C#AND.NETFRAMEWORK 

CSE/SemIV 

Thegoalofthiscourseistoprovidestudentswiththeknowledgeandskillstheyneedtodevelop 

C# applications for the Microsoft .NET Platform. 

 

OBJECTIVES: 

 AnabilitytounderstandC#programstructure, languagesyntax, 
andimplementationdetails. 

 AnabilitytodevelopapplicationusingC#on.NETframework. 

 

Introducing C#,Understanding .NET,Overview ofC#,Literals, Variables, Data 

Types,Operators,Expressions, Branching, Looping, Methods, Arrays, Strings, Structures, 

Enumerations. 
 

Classes,Objects,Inheritance,Polymorphism,Interfaces,OperatorOverloading,Delegates,Events

, Errors and Exceptions. 
 

BuildingWindowsApplications,AccessingDatawithADO.NET. 

 

ProgrammingWebApplicationswithWebForms,ProgrammingWebServices. 

UNITV THECLRANDTHE.NETFRAMEWORK 

12+3 

Assemblies, Versioning, Attributes, Reflection, Viewing Meta Data,Type Discovery, Reflecting on 

aType, Marshaling, Remoting, Understanding Server Object Types, Specifying a Server with 

anInterface, Building a Server, Building the Client, Using Single Call, Threads. 

TOTAL:60hrs 

TEXTBOOKS: 

 

1. E.Balagurusamy,“ProgramminginC#”,TataMcGraw-Hill,2004.(UnitI,II) 
2. J.Liberty,“ProgrammingC#”,2nded.,O’Reilly,2002.(UnitIII,IV,V) 

REFERENCES: 

 

1. HerbertSchildt,“TheCompleteReference:C#”,TataMcGraw-Hill,2004. 

2. Robinsonetal,“ProfessionalC#”,2nded.,WroxPress,2002. 
3. AndrewTroelsen,“C#andthe.NETPlatform”,A!Press,2003. 
4. S.ThamaraiSelvi,R.Murugesan,“ATextbookonC#”,PearsonEducation,2003. 

UNITI INTRODUCTIONTOC# 8+3 

UNITII OBJECTORIENTEDASPECTSOFC# 9+3 

UNITIIIAPPLICATIONDEVELOPMENTON.NET 8+3 

UNITIVWEBBASEDAPPLICATIONDEVELOPMENTON.NET 8+3 
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CSE/SemIV 

 

22150L45P-INTERNETPROGRAMMINGLAB 

1. Writeprograms inJavato demonstratetheuseoffollowing 
componentsTextfields,buttons,Scrollbar,Choice,Listand 
Check box 

2. WriteJavaprogramstodemonstratetheuseofvariousLayoutslike 

FlowLayout, BorderLayout, Gridlayout, Gridbaglayout andcard 

layout 

3. WriteprogramsinJavatocreateappletsincorporatingthefollowing 

features: 

4. Createacolorpalettewithmatrixofbuttons 
i) Setbackgroundandforegroundofthecontroltextarea by 

selecting a color fromcolor palette. 

ii) Inorder toselectForegroundorbackgroundusecheck box 
control as radiobuttons 

iii) Tosetbackgroundimages 

5. WriteprogramsinJavatodothefollowing. 

i) SettheURLofanotherserver. 

ii) Downloadthehomepageoftheserver. 

iii) Display the contents of home page with date, 

contenttype,and Expiration 
date.Lastmodifiedandlengthofthehomepage. 

6. WriteprogramsinJavausingsocketstoimplementthefollowing: 

i) HTTPrequest 

ii) FTP 
iii) SMTP 
iv) POP3 

7. WriteaprograminJavaforcreatingsimplechatapplicationwith 

datagram sockets anddatagram packets. 

 

8. CreateawebpagewiththefollowingusingHTML 

i) Toembedamapinawebpage 
ii) Tofixthehotspotsinthatmap 
iii) Showalltherelatedinformationwhenthehotspotsareclicked. 

 

9. Createawebpage withthefollowing. 

i) Cascadingstylesheets. 

ii) Embeddedstylesheets. 
iii) Inlinestylesheets. 
iv) Useourcollegeinformationforthewebpages. 
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CSE/SemV 

22150H51P-OBJECTORIENTEDANALYSISANDDESIGN 
 

AIM: 

Studyandlearntheanalysistechniquesandmethodologies. 

 

OBJECTIVES: 

 

 Tostudytheconceptsofmodelinginobjectorientedcontext. 

 TolearnabouttheObjectConstraintLanguage. 

 TostudytheUsecases, InteractionDiagrams, 

ClassDiagramsandSystemSequenceDiagrams. 

 Tostudyimplementationrelatedissues. 

 TostudyandlearnhowtoapplyadvancedtechniquesincludingArchitecturalAnalysisand
Design Patterns. 

 

AnOverviewofObjectOrientedSystemsDevelopment -ObjectBasics–

ObjectOrientedSystemsDevelopment Life Cycle. 

 

Rumbaugh Methodology - Booch Methodology - Jacobson Methodology - Patterns –

Frameworks – Unified Approach – Unified Modeling Language – Use case - class diagram -

Interactive Diagram - Package Diagram - Collaboration Diagram - State Diagram - 

ActivityDiagram. 

 

Identifyingusecases-ObjectAnalysis-Classification–IdentifyingObjectrelationships-Attributes 

and Methods. 

 

Designaxioms-DesigningClasses–AccessLayer-ObjectStorage-ObjectInteroperability. 

 

DesigningInterfaceObjects–SoftwareQualityAssurance–SystemUsability- MeasuringUser 

Satisfaction 

TOTAL:45hrs 

TEXTBOOKS: 

 
1. AliBahrami,“ObjectOrientedSystemsDevelopment”,TataMcGraw-Hill,1999(UnitI,III,IV, 

V). 

2. MartinFowler,“UMLDistilled”,SecondEdition,PHI/PearsonEducation,2002.(UNITII) 

UNITI INTRODUCTION 8 

UNITII OBJECTORIENTEDMETHODOLOGIES 12 

UNITIII OBJECTORIENTEDANALYSIS 9 

UNITIV OBJECTORIENTEDDESIGN 8 

UNITV SOFTWAREQUALITYANDUSABILITY 8 
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REFERENCES: 

1. StephenR.Schach,“IntroductiontoObjectOrientedAnalysisandDesign”,TataMcGraw-
Hill, 2003. 

2. JamesRumbaugh,IvarJacobson,GradyBooch“TheUnifiedModelingLanguageReferenceMan

ual”, Addison Wesley, 1999. 

3. Hans-

ErikEriksson,MagnusPenker,BrainLyons,DavidFado,“UMLToolkit”,OMGPressWiley 

Publishing Inc., 2004. 

 

 

22150H52P-SOFTWAREQUALITYMANAGEMENT 

 

AIM:- 
 

Tointroduceanintegratedapproachtosoftwaredevelopment 
incorporatingqualitymanagement methodologies. 

OBJECTIVES: 

 

 Softwarequalitymodels. 

 Qualitymeasurementandmetrics. 

 Qualityplan,implementationanddocumentation. 

 QualitytoolsincludingCASEtools. 

 Qualitycontrolandreliabilityofqualityprocess. 

 Qualitymanagementsystemmodels. 

 ComplexitymetricsandCustomerSatisfaction. 

 Internationalqualitystandards–ISO,CMM. 
 

SoftwareQuality–HierarchicalmodelsofBoehmandMcCall–Qualitymeasurement–
Metricsmeasurement and analysis – Gilb’s approach – GQM Model 

 

Qualitytasks–SQAplan–Teams–Characteristics–Implementation–Documentation–Reviews and 
Audits 

 

ToolsforQuality–Ishikawa’sbasictools–CASEtools –Defectpreventionandremoval–Reliability 
models – Rayleigh model – Reliability growth models for quality assessment 

 

ElementsofQMS–Rayleighmodelframework–ReliabilityGrowthmodelsforQMS–Complexitymetrics 

and models – Customer satisfaction analysis. 
 

Needforstandards –ISO9000Series–ISO9000-3forsoftwaredevelopment –CMMandCMMI–Six 
Sigma concepts. 

TOTAL:60hrs 

UNITI INTRODUCTIONTOSOFTWAREQUALITY 9+3 

UNITII SOFTWAREQUALITYASSURANCE 9+3 

UNITIII QUALITYCONTROLANDRELIABILITY 9+3 

UNITIV QUALITYMANAGEMENTSYSTEM 9+3 

UNITV QUALITYSTANDARDS 9+3 
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TEXTBOOKS: 

1. AllanC.Gillies,“SoftwareQuality:TheoryandManagement”,ThomsonLearning,2003.(UI 

:Ch1-4;UV:Ch7-8) 
2. StephenH.Kan,“MetricsandModelsinSoftwareQualityEngineering”,PearsonEducation(Singa

pore) PteLtd., 2002. (UI : Ch 3-4; UIII : Ch 5-8 ; UIV: Ch 9-11) 

 

REFERENCES: 

 
1. NormanE.FentonandShariLawrencePfleeger,“SoftwareMetrics”Thomson,2003 
2. MordechaiBen–

MenachemandGarryS.Marliss,“SoftwareQuality”,ThomsonAsiaPteLtd,2003. 
3. MaryBethChrissis,MikeKonradandSandyShrum,“CMMI”,PearsonEducation(

Singapore) Pte Ltd, 2003. 

4. ISO9000-3“NotesfortheapplicationoftheISO9001Standardtosoftwaredevelopment”. 
 

 

CSE/SemV 
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22150H53P-GRAPHICSANDMULTIMEDIA 

 

AIM: 

Provideanopportunityforstudentstorepresent,designand implement 

twodimensionaland threedimensionalobjectsand introducing different mediaused 

inmultimedia systems. 
. 

OBJECTIVES: 

 Explaintwoandthreedimensionalconceptsandtheirapplications. 

 Identifyalltechniquesrelatedtomoderngraphicsprogrammingconcepts. 

 Identifythemediausedinmultimediasystemsandtoassesstheirrelativeadvantagesanddisad

vantages relative to both user and system points of view. 

 Explaintheinteractionproblemsintroducedbymultimedia(e.g.,compressionandsy
nchronization). 

 

Introduction-Line-CurveandEllipseDrawingAlgorithms–Attributes–Two-

DimensionalGeometric Transformations – Two-Dimensional Clipping and Viewing. 
 

Three-DimensionalObjectRepresentations–Three-Dimensional 
GeometricandModelingTransformations – Three-Dimensional Viewing – Color models – 
Animation. 

 

AnIntroduction– Multimedia applications – Multimedia SystemArchitecture–Evolvingtechnologiesfor 

Multimedia – Defining objects for Multimedia systems – Multimedia Data interface standards –

Multimedia Databases. 
 

Compression & Decompression – Data & File Format standards – Multimedia I/O technologies -

Digital voice and audio – Video image and animation – Full motion video – Storage and 

retrievalTechnologies. 

 

Multimedia Authoring & User Interface – Hypermedia messaging - Mobile Messaging – 
Hypermediamessage component – Creating Hypermedia message – Integrated multimedia message 

standards –Integrated Document management – Distributed Multimedia Systems. 

 

TOTAL:60hrs 

 

TEXTBOOKS: 

1. DonaldHearnandM.PaulineBaker,“ComputerGraphicsCVersion”,PearsonEducation,2003.(U
NIT I : Chapters 1 to 6;UNIT 2: Chapter 9 – 12, 15, 16) 

2. PrabatKAndleighand

 KiranThakrar,“MultimediaSystemsandDesign”,PHI,2003.(U

UNITI OUTPUTPRIMITIVES 9+3 

UNITII THREE-DIMENSIONALCONCEPTS 9+3 

UNITIIIMULTIMEDIASYSTEMSDESIGN 9+3 

UNITIVMULTIMEDIAFILEHANDLING 9+3 

UNITVHYPERMEDIA 9+3 
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NIT 3 to 5) 
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REFERENCES: 

1. JudithJeffcoate,“MultimediainpracticetechnologyandApplications”,PHI,1998. 
2. Foley,Vandam,Feiner,Huges,“ComputerGraphics:Principles&Practice”,PearsonE

ducation, second edition 2003. 

 
 

 

22150L55P-SOFTWAREDEVELOPMENTLAB 

 
IMPLEMENTATIONOFPROJECTUSINGSOFTWAREENGINEERINGTECHNIQUES: 

1. PROJECTPLANNING 

2. SOFTWAREREQUIREMENTANALYSIS 

3. DATAMODELLING&IMPLEMENTATION 

4. SOFTWARETESTING 

5. SOFTWAREDEBUGGING 

 

LISTOFEXPERIMENTS 

 

DevelopthefollowingsoftwareusingsoftwareEngineeringmethodology: 

1. OnlineRailwayreservationsystem 

2. Simulatorsoftwareforparallelprocessingoperation 

3. Payrollprocessingapplication 

4. Inventorysystem 

5. Simulatorsoftwareforcompileroperation 

6. AutomatingtheBankingprocess 

7. Softwareforgame 

8. Librarymanagementsystem 

9. Texteditor 

10. Createadictionary 

11. Telephonedirectory 

12. CreateanE-Bookofyourchoice. 

 

 

 

CSE/SemVI 

 

22150S61P-CRYPTOGRAPHYANDNETWORKSECURITY 

 

OBJECTIVES: 

 TounderstandCryptographyTheories,AlgorithmsandSystems. 

 TounderstandnecessaryApproachesandTechniquestobuildprotectionmechanisms 
inorder to secure computer networks.. 

9 

UNITI INTRODUCTION 

Security trends - Legal,Ethical and Professional Aspects of Security,Needfor Security 

atMultiplelevels,SecurityPolicies-Modelofnetworksecurity–Securityattacks,servicesand 

mechanisms–OSIsecurityarchitecture–Classicalencryptiontechniques:substitution 

techniques,transpositiontechniques,steganography-Foundationsofmoderncryptography: 

perfectsecurity–informationtheory–productcryptosystem–cryptanalysis. 
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Finite fields- SYMMETRIC KEY CIPHERS: SDES – Block cipher Principles of DES –

Strength of DES – Differential and linear cryptanalysis - Block cipher design principles –

Block cipher mode of operation – Evaluation criteria for AES – Advanced 

EncryptionStandard - RC4 – Key distribution. 
 

MATHEMATICSOFASYMMETRICKEYCRYPTOGRAPHY:Primes–Primality 

 

 

cryptosystem–Keydistribution–Keymanagement–DiffieHellmankeyexchange-ElGamalcryptosystem – 

Elliptic curve arithmetic-Ellipticcurvecryptography. 

 

 

Authentication requirement – Authentication function – MAC – Hash function – Security 

ofhashfunctionand MAC – SHA–Digitalsignatureand authenticationprotocols – DSS- 

EntityAuthentication: Biometrics, Passwords, Challenge Response protocols- 

Authenticationapplications - Kerberos, X.509 
 

ElectronicMailsecurity–PGP,S/MIME–IPsecurity–WebSecurity-SYSTEM SECURITY: 

Intruders – Malicious software – viruses – Firewalls. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Understandthefundamentalsofnetworkssecurity,securityarchitecture,t

hreats and vulnerabilities 

 Apply thedifferentcryptographicoperationsof 
symmetriccryptographicalgorithms 

 Applythedifferentcryptographicoperationsofpublickeycryptography 

 Apply the various Authentication schemes to simulate
 differentapplications. 

 UnderstandvariousSecuritypracticesandSystemsecuritystandards 

 

TEXTBOOKS: 

1. WilliamStallings,CryptographyandNetworkSecurity:PrinciplesandPractice,PHI3rd 

Edition,2006. 

Remainder Theorem–Exponentiationandlogarithm-ASYMMETRICKEY CIPHERS:RSA 

Testing–Factorization–Euler‘stotientfunction,Fermat‘sandEuler‘sTheorem-Chinese 

Modulararithmetic-Euclid‟salgorithm-Congruenceandmatrices-Groups,Rings,Fields- 

UNITIISYMMETRICKEYCRYPTOGRAPHY 9 

MATHEMATICSOFSYMMETRICKEYCRYPTOGRAPHY:Algebraicstructures- 

UNITIII PUBLICKEYCRYPTOGRAPHY 9 

UNITIVMESSAGEAUTHENTICATIONANDINTEGRITY 9 

UNITV SECURITYPRACTICEANDSYSTEMSECURITY 9 
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REFERENCES: 

 

1. CKShyamala, NHariniandDr. 

TRPadmanabhan:CryptographyandNetworkSecurity, Wiley India Pvt.Ltd 

2. BehrouzA.Foruzan,CryptographyandNetworkSecurity,TataMcGrawHill2007. 

3.  CharlieKaufman,RadiaPerlman,andMikeSpeciner,NetworkSecurity:PRIVATE

CommunicationinaPUBLIC World,PrenticeHall,ISBN0-13-046019-2 
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AIM: 

CSE/SemVI 

 

22150H62P-ADVANCEDJAVAPROGRAMMING 

 

Toexplore,advancedJavalanguagefeaturesandpackages. 

 

OBJECTIVES: 

 

 UseJavatoimplementOOAD. 

 tohaveindepthknowledgeaboutObjectserialization,reflection,RMI,Swing,JARfiles. 

 anabilitytoWriteServletsandJavaServerPages. 

 Gainanin-depthunderstandingofdatabaseprogramminginJavausingJDBC. 

 LearnJava'ssecuritymodelandhowtodosecurityprogramminginJava. 

 

Java I/O streaming – filter and pipe streams – Byte Code interpretation -reflection– 
DynamicReflexive Classes – Threading – Java Native Interfaces- Swing. 

 

Sockets – secure sockets – custom sockets – UDP datagrams – multicast sockets – URL classes –
ReadingDatafromtheserver –writingdata –configuringtheconnection–Readingtheheader– 

telnetapplication – Java Messaging services 

 

UNITIII APPLICATIONSINDISTRIBUTEDENVIRONMENT 9+3 

Remote method Invocation – activation models – RMI customsockets – ObjectSerialization –

RMI – IIOP implementation – CORBA – IDL technology – Naming Services – 

CORBAprogramming Models - JAR file creation 

 

UNITIV MULTI-TIERAPPLICATIONDEVELOPMENT 9+3 

Server side programming – servlets – Java Server Pages - Applet to Applet communication –

applet to Servlet communication - JDBC – Using BLOB and CLOB objects – 

storingMultimedia data into databases – Multimedia streaming applications – Java 

MediaFramework. 

 

ServerSideComponent Architecture–IntroductiontoJ2EE–SessionBeans–EntityBeans–
Persistent Entity Beans – Transactions. 

 

TOTAL:60hrs 

 

TEXTBOOKS: 

 

1. ElliotteRustyHarold,“JavaNetworkProgramming”,O’Reillypublishers,2000(

UNIT II) 
2. EdRoman,“MasteringEnterpriseJavaBeans”,JohnWiley&SonsInc.,1999.(UNITIIIandUNI

T V) 

UNITI JAVAFUNDAMENTALS 9+3 

UNITII NETWORKPROGRAMMINGINJAVA 9+3 

UNITV ENTERPRISEAPPLICATIONS 9+3 
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Education,2002.(UNITIandUNIT IV) 

REFERENCES: 

 

1. Webreference:http://java.sun.com. 
2. PatrickNaughton,“COMPLETEREFERENCE:JAVA2”,TataMcGraw-Hill,2003. 

 

 

AIM: 22150H63P-SOFTWARETESTING 

CSE/SemVI 

Itexplainshowtoreview,testandmanagetestrequirementsandhowtoincorporatetestingintothesoft

ware development life cycle. 

 

OBJECTIVES: 

 Todeterminesoftwaretestingobjectivesandcriteria. 

 Todevelopandvalidateatestplan. 

 Toselectandpreparetestcases. 

 Toidentifytheneedfortesting. 

 Topreparetestingpoliciesandstandards. 

 Tousetestingaidsandtools. 

 Totestbeforebuyinga softwarepackageandTestafter maintenanceandenhancement 

changes. 

 Tomeasurethesuccessoftestingefforts. 
 

Testing as an Engineering Activity – Role of Process in Software Quality – Testing as aProcess –Basic 

Definitions – Software Testing Principles – The Tester’s Role in aSoftware DevelopmentOrganization 

– Origins of Defects – Defect Classes –TheDefectRepositoryandTest Design – DefectExamples – 
Developer/Tester Support for Developing a Defect Repository. 

 

Introduction to Testing Design Strategies – The Smarter Tester – Test Case DesignStrategies – 

UsingBlack Box Approach to Test CaseDesign RandomTesting –Requirements based testing –

positiveandnegative testing -–– Boundary ValueAnalysis – decision tables - Equivalence Class 
Partitioning state-based testing– causeeffect graphing – error guessing - compatibility testing – user 

documentationtesting –domain testing Using White–Box Approach to Test design – Test Adequacy 

Criteria –statictesting vs. structural testing – codefunctional testing - Coverageand Control 
FlowGraphs – CoveringCode Logic – Paths – Their Role in White–box Based Test Design –code 

complexity testing –Evaluating Test Adequacy Criteria. 
 

TheNeed for Levels of Testing – Unit Test – Unit Test Planning –Designingthe Unit Tests. 

TheTestHarness – Running the Unit tests and Recording results – Integration tests – Designing 

IntegrationTests – Integration Test Planning – scenario testing –defect bash elimination -System 

Testing – typesof systemtesting - Acceptancetesting –performancetesting - Regression Testing– 
internationalizationtesting – ad-hoc testing -Alpha – Beta Tests – testing OO systems – usability and 

accessibility testing 

3. Hortsmann&Cornell,“COREJAVA2ADVANCEDFEATURES,VOLII”,Pearson 

UNITIINTRODUCTION 9 

UNITIITESTCASEDESIGN 9 

UNITIIILEVELSOFTESTING 9 
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Peopleandorganizationalissuesintesting–organizationstructuresfortestingteams–testingservices 

- Test Planning – Test Plan Components – Test Plan Attachments –role of three groups in 

TestPlanningandPolicyDevelopment –Introducingthetest specialist –Skills neededbya testspecialist –
Building a Testing Group. 

 

UNITVCONTROLLINGANDMONITORING9 

Software test automation – skills needed for automation – scope of automation – design 

andarchitecturefor automation – requirements for a test tool– challenges inautomation- Test metrics 

andmeasurements –project, progress and productivity metrics – Status Meetings – Reports and 
ControlIssues – Criteria for Test Completion – SCM – Types of reviews – Developing a review 

program –Components of Review Plans– Reporting Review Results. – evaluating software quality – 

defectprevention – testing maturity model 

TOTAL:45hrs 

 

 

TEXTBOOKS: 

1. SrinivasanDesikanandGopalaswamyRamesh,“SoftwareTesting–
PrinciplesandPractices”, Pearson education, 2006. 

2. AdityaP.Mathur,“FoundationsofSoftwareTesting”,PearsonEducation,2008. 

 

REFERENCES: 

1. BorisBeizer,“SoftwareTestingTechniques”,SecondEdition,Dreamtech,2003 
2. ElfriedeDustin,“EffectiveSoftwareTesting”,FirstEdition,PearsonEducation, 
2003. 
3. RenuRajani,PradeepOak,“SoftwareTesting–
EffectiveMethods,ToolsandTechniques”, Tata McGraw Hill, 2004. 

 

 

22150L65P-JAVAPROGRAMMINGLAB 

CSE/SemVI 

 
LISTOFPRACTICALS 

 

AIM: 

TolearnandPracticethebasicsofJAVAlanguage 

 

OBJECTIVES: 

1. Tolearn&practicetheObjectOrientedconceptslikeInheritance,Overloadingetc. 

2. Tolearn&practiceInterfacesandPackages 

3. Tolearn&practiceJavaappletprogramming 

JAVABASICS 

1. ProgramsillustratingvariousdatatypesinJava 

2. Programsillustratingclass,objectsandmethods 

3. ProgramsforadditionandmultiplicationofMatrices 

UNITIVTESTMANAGEMENT 9 

1727



4. ProgramsillustratingOverloadinginJava 

5. ProgramsillustratingtheimplementationofVariousformsofInheritance(Single,
Hierarchical, Multilevel ) 

6. ProgramsillustratingOverridingmethodsinJava 

7. ProgramsillustratingExceptionHandling 

8. Programstomanipulatestrings 

 

JAVAINTERFACES,PACKAGESandTHREADS 

9. ProgramsillustratingInterfacesinJava 

10. ProgramstocreatePackagesinJava 

11. ProgramsillustratingThreadsinJava 

 

JAVAAPPLETS 

12. Programstowriteappletstodrawthevariousshapes 
13. Programstomanipulatelabels,lists,textfieldsandpanels 

 

 

 

AIM: 

CSE/SemVII 

22150S71P-TOTALQUALITYMANAGEMENT 

LearningvariousTQMtechniquestotackleandanalyzeproblemsinimprovingqualitywithparticul

ar reference to their own working environment. 

 

OBJECTIVE: 

 Developtheabilitytoadoptnewtechniquesandsynthesizenewknowledge. 

 AnalyzebasicoperationalandresearchdatausingTQMtechniquesinasystematicway. 

 Cooperate efficiently and effectively in a team to apply TQM techniques and tools 
foraccomplishing pre-determined goals. 

 Identify opportunities for improvement in the business, service, administrative 
andmanufacturing environments of applying the methodology such as Six Sigma, Kaizen, 

andother appropriate tools to achieve breakthrough improvements in these processes. 
 

 

Definition of quality − Dimensions of quality− Qualityplanning− Qualitycosts−Analysis techniquesfor 

quality costs − Basic concepts of total quality management −Historical review − Principles 

ofTQM−Leadership − Concepts −Roleof seniormanagement − Qualitycouncil −Qualitystatements 

−Strategic planning − Deming philosophy − Barriers toTQM implementation. 

 

 

Customer Satisfaction − Customer Perception of Quality − Customer Complaints −Service Quality 

−Customer Retention − Employee Involvement – Motivation −Empowerment − Teams − 

RecognitionandReward−PerformanceAppraisal−Benefits−ContinuousProcessImprovement−JuranTrilog

y 

−PDSACycle−5S−Kaizen−SupplierPartnership–Partnering−Sourcing−SupplierSelection 

−SupplierRating−RelationshipDevelopment−PerformanceMeasures−BasicConcepts−Strategy 

−PerformanceMeasure. 

 

UNITIII STATISTICALPROCESSCONTROL(SPC) 9 

The Seven Tools of Quality − Statistical Fundamentals − Measures of Central Tendency 

anddispersion − Population and Sample − Normal Curve − Control Charts for Variables and Attributes 

−Process Capability − Concept of Six Sigma − New Seven Management Tools. 

UNITI FUNDAMENTALS 9 

UNITII TQMPRINCIPLES 9 
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Benchmarking − Reasons to Benchmark − Benchmarking Process − Quality Function Deployment(QFD) 

− House of Quality − QFD Process − Benefits − Taguchi Quality Loss Function − Total 

ProductiveMaintenance (TPM) − Concept − Improvement Needs − FMEA − Stages of FMEA. 

 

 

 

 

 
Concept−RequirementsandBenefits. 

Total:45hrs 

 

TEXTBOOK: 

 

1. BesterfiledetalD.H.,“TotalQualityManagement”,PearsonEducation,Inc.2003. 

 

REFERENCES: 

 

1. Evans,J.R.andLidsay,W.M.,“TheManagementandControlofQuality”,5thEdition,South-

Western (Thomson Learning), 2002 

2. Feigenbaum,A.V.,“TotalQualityManagement”,McGraw-Hill,1991. 

3. Oakland,J.S.,“TotalQualityManagement”,3rdEdition,Elsevier,2005. 

4. Narayana,V.andSreenivasan,N.S.,“QualityManagement-

ConceptsandTasks”,NewAgeInternational, 1996. 

5. Zeiri,“TotalQualityManagementforEngineers”,WoodHeadPublishers,1991. 

 

CSE/SemVII 

 
22150H72P-GRIDANDCLOUDCOMPUTING 

 

OBJECTIVES: 

Thestudentshouldbemadeto: 

• UnderstandhowGridcomputinghelpsinsolvinglargescalescientificproblems. 

• Gainknowledgeontheconceptofvirtualizationthat is fundamentalto 

cloudcomputing. 

• Learnhowtoprogramthegridandthecloud. 

• Understandthesecurityissuesinthegridandthecloudenvironment. 

ImplementationofQualitySystem−Documentation−QualityAuditing−TS16949−ISO14000– 

UNITVQUALITYSYSTEMS 9 

NeedforISO9000andOtherQualitySystems−ISO9000:2000QualitySystem–Elements− 
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EvolutionofDistributedcomputing:ScalablecomputingovertheInternet–Technologiesfor 

networkbasedsystems–clustersofcooperativecomputers-GridcomputingInfrastructures–cloud 

computing - service oriented architecture – Introduction to Grid Architecture and standards – 

Elements ofGrid – Overview ofGrid Architecture. 

 

Introductionto OpenGrid Services Architecture (OGSA) – Motivation– 

FunctionalityRequirements–Practical&DetailedviewofOGSA/OGSI–

Dataintensivegridservicemodels– OGSA services. 

 

 

Clouddeployment models:public, private, hybrid, community –

Categoriesofcloudcomputing:Everythingasaservice:Infrastructure, platform, software - ProsandConsofcloud 

computing –Implementation levelsofvirtualization – virtualization structure – virtualizationofCPU, Memory 

and I/O devices – virtualclusters andResource Management – Virtualization for data center automation. 

UNITI INTRODUCTION 9 

UNITIIGRIDSERVICES 9 

UNITIIIVIRTUALIZATION 9 
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Opensourcegridmiddlewarepackages–GlobusToolkit(GT4)Architecture,Configuration–

Usage ofGlobus – Maincomponents and Programming model- Introductionto Hadoop 

Framework–

Mapreduce,Inputsplitting,mapandreducefunctions,specifyinginputandoutputparameters, 

configuringandrunningajob– DesignofHadoopfilesystem,HDFSconcepts, command line 

and java interface, dataflow ofFile read & File write. 

 

 

TrustmodelsforGridsecurityenvironment–AuthenticationandAuthorizationmethods–

Gridsecurityinfrastructure–CloudInfrastructuresecurity:network,hostandapplicationlevel–

aspects ofdata security, provider data and its security, Identityand access management 

architecture, IAM practices inthe cloud, SaaS, PaaS, IaaS availability inthe cloud, Key 

privacy issues in the cloud. 

 

 

TOTAL:45PERIODS 

UNITIV PROGRAMMINGMODEL 9 

UNITV SECURITY 9 
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OUTCOMES: 

 

Attheendofthecourse,thestudentshouldbeableto: 

• Applytechniquestosolvelargescalescientificproblems. 

• Applytheconceptofvirtualization. 

• Usethegridandcloudtoolkits. 

• Applythesecuritymodelsinthegridandthecloudenvironment. 

 

TEXTBOOK: 

1. KaiHwang,GeofferyC.FoxandJackJ.Dongarra,“DistributedandCloudComputing:C

lusters, Grids,CloudsandtheFutureofInternet”,First Edition, 

MorganKaufmanPublisher, an Imprint of Elsevier, 2012. 

 

REFERENCES: 

1. JasonVenner,“ProHadoop-BuildScalable,DistributedApplicationsintheCloud”,A 

Press,2009 

2. TomWhite,“HadoopTheDefinitiveGuide”,FirstEdition. 

O‟Reilly,2009. 

3. BartJacob(Editor),“IntroductiontoGridComputing”,IBMRedBooks,Vervante,2005 
4. IanFoster,CarlKesselman,“TheGrid:BlueprintforaNewComputingInfrastructure”,2ndE
dition, Morgan Kaufmann. 

5. FredericMagoulesandJiePan,“IntroductiontoGridComputing”CRCPress,2009. 

6. DanielMinoli, “ANetworking Approachto 
GridComputing”,JohnWileyPublication,2005. 

7. BarryWilkinson,“GridComputing:TechniquesandApplications”,ChapmanandHall,

CRC, Taylor and Francis Group, 2010. 
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AIM: 

22150H73P-MIDDLEWARETECHNOLOGIES 

 

Studentsareabletogainin-depthknowledgepopularmiddlewareplatforms. 

 

OBJECTIVES: 

Studentscanableto 

 Understand that middleware is an intermediary software layer between theapplicationand 
theoperating system, which encapsulates the heterogeneity of the 
underlyingcommunicationnetwork, operating system or hardware platform. 

 Acquiretheknowledgeofintegratingthesesystemsbyusingmiddlewaretechnologies. 
 

Client server – Fileserver – Databaseserver – Group server – Object server – Web server –

Middleware–Generalmiddleware–Servicespecificmiddleware–Client/Serverbuildingblocks–RPC– 
Messaging – Peer-to-Peer. 

 

EJB–EJBArchitecture–OverviewofEJBsoftwarearchitecture–ViewofEJB–Conversation–

Buildingand deploying EJB – Roles in EJB. 

 

EJBsessionbeans–EJBentitybeans–EJBclients–EJBdeployment–BuildinganapplicationwithEJB. 

 

CORBA– Distributedsystems – Purpose– Exploring CORBAalternatives – Architectureoverview –

CORBAand networking model – CORBAobject model – IDL – ORB – Buildinganapplication 

withCORBA. 

UNITI CLIENT/SERVERCONCEPTS 9+3 

UNITIIEJBARCHITECTURE 9+3 

UNITIII EJBAPPLICATIONS 9+3 

UNITIV CORBA 9+3 
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COM – Data types – Interfaces – Proxy and stub – Marshalling – Implementing server / client –

Interface pointers – object creation – Invocation – Destruction – Comparison COM and CORBA –

Introduction to .NET – Overview of .NET architecture – Marshalling – Remoting. 

 

TOTAL:60hrs 

TEXTBOOKS: 

1. Robert Orfali, Dan Harkey and Jeri Edwards, “The Essential Client / Server 

SurvivalGuide”,Galgotia Publications Pvt. Ltd., 2002.2. Tom Valesky, “Enterprise Java Beans”, 

PearsonEducation, 2002. 

 

REFERENCES: 

1. Mowbray,“InsideCORBA”,PearsonEducation,2002. 
2. JeremyRosenberger,“TeachYourselfCORBAin14days”,TECMedia,2000. 

3. JasonPritchard,“COMandCORBASidebySide”,AddisonWesley,2000. 
4. JesseLiberty,“ProgrammingC#”,2ndEdition,O’ReillyPress,2002. 

 

CSE/SemIV/Electives 

 
SEMESTER–IV(ELECTIVEI) 

 

 

AIM: 

22150E44AP-THEORYOFCOMPUTATION 

Tointroducesbasiccomputationmodelsandthenecessarymathematicaltechniques 

toexpresscomputerscienceproblemsasmathematicalstatementsandtoformulateproofs 

 

OBJECTIVES: 

 Tofocusonthestudyofabstractmodelsofcomputation. 

 Toassessviaformal reasoningwhatcouldbeachievedthrough computingwhen theyare 

using it to solve problems in science and engineering. 

 Tointroducefundamentalquestionsaboutproblems,suchaswhethertheycanornotbe 
computed, and if they can, how efficiently. 

 

Introductionto formalproof – Additionalforms of proof–Inductive proofs –Finite 

Automata(FA) – Deterministic Finite Automata (DFA)– Non-deterministic Finite Automata 

(NFA) –Finite Automata with Epsilon transitions. 

 

UNITII REGULAREXPRESSIONSANDLANGUAGES 9+3 

 

Regular Expression – FA and Regular Expressions– Provinglanguagesnot to be regular–

Closure properties ofregular languages – Equivalence and minimization of Automata. 

 

UNITIII CONTEXT-FREEGRAMMARANDLANGUAGES 9+3 

Context-Free Grammar (CFG) – Parse Trees – Ambiguity in grammars and languages –

Definitionofthe Pushdownautomata – Languages ofa Pushdown Automata– Equivalence 

ofPushdown automata and CFG, Deterministic Pushdown Automata. 

UNITVCOM 9+3 

UNITI AUTOMATA 9+3 
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NormalformsforCFG–PumpingLemmaforCFL-ClosurePropertiesofCFL–TuringMachines – 

Programming Techniques for TM. 
 

A language that is not Recursively Enumerable (RE) – An undecidable problem that is RE –

Undecidable problems about Turing Machine – Post’s Correspondence Problem- The classesP 

and NP. 

 

 

TOTAL:60hrs 

 

TEXTBOOK: 

1. J.E.Hopcroft,R.MotwaniandJ.DUllman,“IntroductiontoAutomataTheory,

LanguagesandComputations”,SecondEdition,PearsonEducation,2003. 

 

REFERENCES: 

1. H.R.LewisandC.H.Papadimitriou,“ElementsofThetheoryofComputation”,SecondE

dition, Pearson Education/PHI, 2003 

2. J.Martin,“IntroductiontoLanguagesandtheTheoryofComputation”,ThirdEdition,TM

H, 2003. 

3. MichealSipser,“IntroductionoftheTheoryandComputation”,ThomsonBrokecole,1997

. 

UNITIV PROPERTIESOFCONTEXT-FREELANGUAGES 9+3 

UNITV UNDECIDABILITY 9+3 
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CSE/SemIV/Electives 

 
22150E44BP-DATAWAREHOUSINGANDDATAMINING 

 

OBJECTIVES: 

 Tounderstanddatawarehouseconcepts,architecture,businessanalysisandtools 

 Tounderstanddatapre-processinganddatavisualizationtechniques 

 Tostudyalgorithmsforfindinghiddenandinterestingpatternsindata 

 Tounderstandandapplyvariousclassificationandclusteringtechniquesusingtools. 

UNIT I DATAWAREHOUSING,BUSINESSANALYSISANDON-LINE

 9ANALYTICAL PROCESSING(OLAP) 

BasicConcepts-DataWarehousingComponents–BuildingaDataWarehouse–Database 

ArchitecturesforParallelProcessing–ParallelDBMSVendors-MultidimensionalDataModel– 

Data Warehouse Schemas for Decision Support, Concept Hierarchies - 

CharacteristicsofOLAPSystems–TypicalOLAPOperations, OLAP andOLTP. 

IntroductiontoDataMiningSystems–KnowledgeDiscoveryProcess–DataMining Techniques–

Issues – applications- Data Objects and attribute types, Statisticaldescription ofdata, 

DataPreprocessing–

Cleaning,Integration,Reduction,Transformationanddiscretization,DataVisualization, Data 
similarityand dissimilarity measures. 

 

MiningFrequentPatterns,AssociationsandCorrelations–MiningMethods-PatternEvaluation 

Method–PatternMininginMultilevel,Multi Dimensional Space–Constraint 

BasedFrequentPatternMining, ClassificationusingFrequentPatterns 

Decision Tree Induction - Bayesian Classification – Rule Based Classification–

ClassificationbyBackPropagation–SupportVectorMachines––LazyLearners–
ModelEvaluationand Selection-Techniques to improve Classification Accuracy. 

 

ClusteringTechniques–Clusteranalysis-PartitioningMethods-HierarchicalMethods–

DensityBasedMethods-GridBasedMethods–Evaluationofclustering–Clusteringhigh 

dimensionaldata-Clusteringwithconstraints, Outlieranalysis-outlierdetectionmethods. 

UNITV WEKATOOL 9 

Datasets–Introduction,Irisplantsdatabase,Breastcancerdatabase,Autoimportsdatabase- 

IntroductiontoWEKA,TheExplorer–Gettingstarted,Exploringtheexplorer,Learning 

algorithms,Clusteringalgorithms,Association–rulelearners. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 DesignaDatawarehousesystemandperformbusinessanalysiswithOLAP
tools. 

 Applysuitablepre-processingandvisualizationtechniquesfordataanalysis 

  Applyfrequent 
patternandassociationruleminingtechniquesfordataanalysis 

 Applyappropriateclassificationandclusteringtechniquesfordataanalysis 

UNITIIIDATAMINING-FREQUENTPATTERNANALYSIS 9 

UNITIIDATAMINING–INTRODUCTION 9 

UNITIV CLASSIFICATIONANDCLUSTERING 9 
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TEXTBOOKS: 

1. JiaweiHanandMichelineKamber,―DataMiningConceptsandTechniques‖,Third 

Edition,Elsevier,2012. 

 

 

 

REFERENCES: 

1. AlexBersonandStephenJ.Smith, ―DataWarehousing, 

DataMining&OLATataMcGraw – Hill Edition, 35thReprint 2016. 

2. K.P.Soman,ShyamDiwakarandV.Ajay,―InsightintoDataMiningTheoryand 

3. Practice‖,EasternEconomyEdition,PrenticeHallofIndia,2006. 

4. IanH.WittenandEibe Frank, 

―DataMining:PracticalMachineLearningTooandTechniques‖, Elsevier, 

Second Edition. 
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CSE/SemIV/Electives 

 

22150E44CP-PROFESSIONALETHICSINENGINEERING 

 

OBJECTIVES: 

 ToenablethestudentstocreateanawarenessonEngineeringEthicsandHuman 

Values,toinstillMoralandSocialValuesandLoyaltyandtoappreciatetherightsofothers. 

 

 

 

 

Cooperation–Commitment–Empathy–Selfconfidence–Character–Spirituality–Introduction to Yoga and 

meditation for professionalexcellence and stress management. 
 

Senses of ‗Engineering Ethics‘ – Variety of moral issues – Types of inquiry – 

Moraldilemmas – Moral Autonomy – Kohlberg‘s theory – Gilligan‘s theory – Consensus 

andControversy – Models of professional roles - Theories about right action – Self-interest –

Customs and Religion – Uses of Ethical Theories. 

UNITIII ENGINEERINGASSOCIALEXPERIMENTATION 9 

EngineeringasExperimentation–EngineersasresponsibleExperimenters –CodesofEthics–A 
Balanced Outlook on Law. 

9 

UNITIV SAFETY,RESPONSIBILITIESANDRIGHTS 

SafetyandRisk–AssessmentofSafetyandRisk–RiskBenefitAnalysisandReducingRisk 
-Respect  forAuthority–CollectiveBargaining–Confidentiality–

ConflictsofInterest –OccupationalCrime–ProfessionalRights–EmployeeRights–

IntellectualProperty Rights (IPR)– Discrimination. 

8 

UNITVGLOBALISSUES 

Development–EngineersasManagers–ConsultingEngineers–

EngineersasExpertWitnessesandAdvisors–MoralLeadership–CodeofConduct–

CorporateSocial Responsibility. 

TOTAL:45PERIODS 

forothers–Livingpeacefully–Caring–Sharing–Honesty–Courage–Valuingtime– 

UNITI HUMAN VALUES 10 

Morals,valuesandEthics–Integrity –Workethic–Servicelearning–Civicvirtue–Respect 

UNITII ENGINEERINGETHICS 9 
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OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Toapplyethicsinsociety,discussthe ethical

 issuesrelatedtoengineeringandrealize 

the responsibilities and rights in the society. 

 

TEXTBOOKS: 

1. MikeW.MartinandRolandSchinzinger,―EthicsinEngineering‖,TataMcGrawHill,New

Delhi,2003. 

2. GovindarajanM,NatarajanS,SenthilKumarV.S,―EngineeringEthics‖,PrenticeHallofIn

dia,New Delhi, 2004. 

REFERENCES: 

1. Charles B. Fleddermann, ―Engineering Ethics‖, Pearson Prentice Hall, New 

Jersey,2004. 

2. Charles E. Harris, Michael S. Pritchard andMichaelJ.Rabins,―EngineeringEthics –

Concepts and Cases‖, Cengage Learning, 2009. 

3. John R Boatright, ―Ethics and the Conduct of Business‖, Pearson Education, 

NewDelhi, 2003 

4. EdmundGSeebauerandRobertLBarry,―FundamentalsofEthicsfor

 Scientists

andEngineers‖, Oxford UniversityPress, Oxford, 2001. 

5. Laura P. Hartman and Joe Desjardins, ―Business Ethics: Decision Making 

forPersonalIntegrity and Social Responsibility‖ McGraw Hill education, India 

Pvt.Ltd.,New Delhi, 2013. 

6. 6.WorldCommunityServiceCentre,‗ValueEducation‘,Vethathiripublications, 
Erode,2011. 

 

 
CSE/SemIV/Electives 

 

22150E44DP-ADVANCEDDATABASES 

 

AIM: 

TohavestrongknowledgeonDatabaseManagementSystems,Databasetechnologies 

,anapplication-oriented,system-orientedapproachtowardsdatabasedesign. 

 

OBJECTIVES: 

 Beabletodesignhigh-qualityrelationaldatabasesanddatabaseapplications. 

 Havedevelopedskillsinadvancedvisual&conceptualmodelinganddatabase

design. 

 Beabletotranslatecomplexconceptualdatamodelsinto 

logicalandphysicaldatabase designs. 

 Havedevelopedanappreciationofemergingdatabasetrendsastheyapplytosemi-

structured data, the internet, and object-oriented databases. 1739



 

Distributed DBMS Concepts and Design – Introduction – Functions and Architecture 

ofDDBMS – Distributed Relational Database Design – Transparency in DDBMS – 

DistributedTransaction Management – Concurrency control – Deadlock Management – 

Databaserecovery – The X/Open Distributed Transaction Processing Model – Replication 

servers –Distributed QueryOptimisation - Distribution and Replication in Oracle. 

 

Object Oriented Databases – Introduction – Weakness of RDBMS – Object OrientedConcepts 

Storing Objects in Relational Databases – Next Generation Database Systems –Object 

Oriented Data models – OODBMS Perspectives – Persistence – Issues inOODBMS –Object 

Oriented DatabaseManagementSystemManifesto –Advantages and Disadvantages 

ofOODBMS – Object Oriented Database Design – OODBMS Standards and Systems – 

ObjectManagement Group–Object DatabaseStandardODMG – Object RelationalDBMS – 

Postgres-Comparison of ORDBMS and OODBMS. 

 

Web Technology And DBMS – Introduction – The Web – The Web as a 

DatabaseApplicationPlatform– Scripting languages – CommonGatewayInterface – HTTP 

Cookies –Extending the Web Server – Java – Microsoft’s Web Solution Platform – Oracle 

InternetPlatform – Semi structured Data and XML – XML Related Technologies – XML 

QueryLanguages 

 

EnhancedData ModelsForAdvanced Applications– ActiveDatabaseConceptsAnd Triggers– 

TemporalDatabase Concepts – Deductive databases – Knowledge Databases. 
 

Mobile Database – Geographic Information Systems – Genome Data Management –

Multimedia Database – Parallel Database – Spatial Databases - Database administration –

Data Warehousing and Data Mining. 

TOTAL:60hrs 
TEXTBOOK: 

1. ThomasM.Connolly,CarolynE.Begg,“DatabaseSystems-APracticalApproachtoDesign 
,Implementation,andManagement”,ThirdEdition,PearsonEducation,2003 

 

REFERENCES: 

1. RamezElmasri&ShamkantB.Navathe,“FundamentalsofDatabaseSystems”,FourthEdition,Pe

arson Education , 2004. 

2. M.TamerOzsu,PatrickUalduriel,“Principles ofDistributedDatabaseSystems”,Second Edition, 
PearsonEducation, 2003. 

3. C.S.R.Prabhu,“ObjectOrientedDatabaseSystems”,PHI,2003. 
4. PeterRobandCorlosCoronel, “DatabaseSystems–

Design,ImplementationandManagement”, ThompsonLearning, 

CourseTechnology, 5thEdition, 2003. 

 

 
CSE/SemV/Electives 

UNITIV INTELLIGENTDATABASES 9+3 

UNITI DISTRIBUTEDDATABASES 9+3 

UNITII OBJECTORIENTEDDATABASES 9+3 

UNITIII WEBDATABASES 9+3 

UNITV CURRENTTRENDS 9+3 
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SEMESTER -V(ELECTIVEII) 

22150E54AP-ADHOCANDSENSORNETWORKS 
 

OBJECTIVES: 

Thestudentshouldbemadeto: 

• Understandthedesignissuesinadhocandsensornetworks. 

• LearnthedifferenttypesofMACprotocols. 

• Befamiliarwithdifferenttypesofadhocroutingprotocols. 

• BeexposetotheTCPissuesinadhocnetworks. 

• Learnthearchitectureand protocolsofwirelesssensornetworks. 
 

FundamentalsofWirelessCommunicationTechnology–TheElectromagneticSpectrum–Radio 
propagationMechanisms–CharacteristicsoftheWirelessChannel-

mobileadhocnetworks(MANETs) and wireless sensor networks(WSNs) :concepts and 

architectures. 

ApplicationsofAdHocandSensornetworks.DesignChallengesinAdhocandSensor
Networks. 

 

UNITII MACPROTOCOLSFORADHOCWIRELESSNETWORKS 9 

Issues indesigningaMACProtocol- ClassificationofMACProtocols- Contentionbased 

protocols-ContentionbasedprotocolswithReservationMechanisms-

Contentionbasedprotocols with Scheduling Mechanisms – Multi channel MAC-IEEE 

802.11 

 

UNITIII ROUTINGPROTOCOLSANDTRANSPORTLAYERINADHOC 

 
IssuesindesigningaroutingandTransportLayerprotocolforAdhocnetworks-proactive 

routing,reactiverouting(on-demand),hybridrouting-

ClassificationofTransportLayersolutions-TCP over Ad hoc wireless Networks. 

 

UNITIVWIRELESSSENSORNETWORKS(WSNS)ANDMACPROTOCOLS9 

 

Single node architecture: hardware and software components ofa sensor node - 

WSNNetworkarchitecture:typicalnetworkarchitectures-

datarelayingandaggregationstrategies-MAClayerprotocols:self-

organizing,HybridTDMA/FDMAandCSMAbasedMAC-IEEE802.15.4. 

 

UNITV 

IssuesinWSNrouting–OLSR-Localization–IndoorandSensorNetworkLocalization-

absoluteandrelativelocalization,triangulation-QOSinWSN-EnergyEfficientDesign-
Synchronization-Transport Layer issues 

 

 

 

TOTAL:45PERIODS 

WIRELESSNETWORKS 9 

WSNROUTING,LOCALIZATION&QOS 9 

UNITI INTRODUCTION 9 
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OUTCOMES: 

 

Uponcompletionofthecourse,thestudentshouldbeableto: 

• Explaintheconcepts,networkarchitecturesandapplicationsofadhocandwireless

sensor networks 

• Analyzetheprotocoldesignissuesofadhocandsensornetworks 

• Designroutingprotocols foradhocandwirelesssensornetworkswithrespectto some 

protocol design issues 

• EvaluatetheQoSrelatedperformancemeasurementsofadhocandsensornetworks 

 

TEXTBOOK: 

1. C.SivaRamMurthy,andB.S.Manoj,"AdHocWirelessNetworks:Architectures 

andProtocols ", Prentice Hall Professional TechnicalReference, 2008. 

REFERENCES: 

1. CarlosDeMoraisCordeiro,DharmaPrakashAgrawal“AdHoc&SensorNetworks:

Theoryand Applications”, World Scientific Publishing Company, 2006. 

2. FengZhaoandLeonidesGuibas,"WirelessSensorNetworks",ElsevierPublication-2002. 

3. HolgerKarlandAndreasWillig“ProtocolsandArchitecturesforWirelessSensor 

Networks”,Wiley,2005 

4. KazemSohraby,DanielMinoli,&TaiebZnati,“WirelessSensorNetworks-
Technology,Protocols, and Applications”, John Wiley, 2007. 
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AIM: 

CSE/SemV/Electives 

 

22150E54BP-PRINCIPLESOFCOMPILERDESIGN 

Tounderstandthedesignandimplementationofasimplecompiler. 

 

OBJECTIVES: 

 Tounderstandthefunctionsofthevariousphasesofacomplier. 

 Tolearntheoverviewofthedesignoflexicalanalyzerandparser. 

 Tostudythedesignoftheotherphasesindetail. 

 Tolearntheuseofcompilerconstructiontools. 
 

Compilers – Analysis ofthe sourceprogram– Phases ofa compiler – Cousinsofthe Compiler– 
Grouping of Phases – Compiler construction tools – Lexical Analysis – Role of 

LexicalAnalyzer – Input Buffering – Specification of Tokens. 
 

 

Role of the parser –Writing Grammars –Context-Free Grammars – Top Down parsing – 

RecursiveDescent Parsing – Predictive Parsing – Bottom-up parsing – Shift Reduce Parsing – 

OperatorPrecedent Parsing – LR Parsers – SLR Parser – Canonical LR Parser – LALR Parser. 

UNITIII INTERMEDIATECODEGENERATION 9+3 

Intermediatelanguages–Declarations–AssignmentStatements–BooleanExpressions–CaseStatements – 
Back patching – Procedure calls. 

UNITI INTRODUCTIONTOCOMPILING 9+3 

UNITII SYNTAXANALYSIS 9+3 
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Issues in the design of code generator – The target machine – Runtime Storage management – 
BasicBlocks and FlowGraphs – Next-useInformation – AsimpleCode generator – DAG representation 

ofBasic Blocks – Peephole Optimization. 

 

UNITVCODEOPTIMIZATIONANDRUNTIMEENVIRONMENTS9+3 

Introduction– Principal Sources of Optimization – Optimization of basic Blocks – Introduction 

toGlobal Data Flow Analysis – RuntimeEnvironments – Source Language issues–Storage 

Organization– Storage Allocation strategies – Access to non-local names – Parameter Passing. 

TOTAL:60hrs 

 

TEXTBOOK: 
 

1. AlfredAho,RaviSethi,JeffreyDUllman,“CompilersPrinciples,TechniquesandTools”,Pe
arson Education Asia, 2003. 

 

 

REFERENCES: 
 

 

1. AllenI.Holub“CompilerDesigninC”,PrenticeHallofIndia,2003. 

2. C.N.FischerandR.J.LeBlanc,“CraftingacompilerwithC”,BenjaminCummings,2003. 
3. J.P.Bennet,“IntroductiontoCompilerTechniques”,SecondEdition,TataMcGraw-Hill,2003. 
4. HenkAlblasandAlbertNymeyer,“Practice andPrinciplesofCompilerBuildingwithC”, 

PHI,2001. 

5. KennethC.Louden,“CompilerConstruction:PrinciplesandPractice”,ThompsonLearning,2003 

UNITIV CODEGENERATION 9+3 
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CSE/SemV/Electives 

 

 
AIM: 

22150E54CP- DISTRIBUTEDSYSTEMS 

Thiscoursediscussthefundamentalaspectsondesignofdistributedsystems,andtheprinciplesunder
lying them with an emphasis on fault tolerance and security. 

 

OBJECTIVES: 

 Tounderstanddistributedcomputingsystemmodelsandintroductiontodistributes
databases. 

 Tohaveanin-depthknowledgeofdistributedalgorithms. 
 Tounderstandasynchronoussharedmemorymodel, mutualexclusion,resourceallocation, 

consensus,asynchronousnetworkmodel,basicasynchronousnetworkalgorithms,sharedmem

ory Vs networks and introduction to parallel distributed processing. 

 Tounderstandthevarioussecurityalgorithmsindistributingenvironment. 

 

Introduction to Distributed systems-examples of distributed systems, challenges-architectural models-

fundamental models - Introduction to interprocess communications-external data representation 

andmarshalling- client server communication-group communication – Case study: IPC in UNIX 

UNITII DISTRIBUTEDOBJECTSANDFILESYSTEM 9+3 

Introduction-Communicationbetweendistributedobjects-Remoteprocedurecall-Eventsandnotifications- 
JavaRMIcaseStudy-IntroductiontoDFS-Fileservicearchitecture-Sunnetwork 

filesystem-IntroductiontoNameServices-NameservicesandDNS-Directoryanddirectoryservices 

. 

UNITI INTRODUCTION 9+3 
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The operating system layer – Protection - Process and threads - Communication and invocation -

Operating system architecture - Introduction to time and global states - Clocks, Events and 
Processstates - Synchronizing physical clocks - Logical time and logical clocks - Global states - 

Distributeddebugging – Distributed mutual exclusion. 

UNITIV TRANSACTIONANDCONCURRENCYCONTROL–DISTRIBUTED 

 

Transactions – Nested transaction – Locks - Optimistic concurrency control - Timestamp ordering -

Comparison of methods for concurrency control - Introduction to distributed transactions - Flat 

andnested distributed transactions - Atomic commit protocols - Concurrency control in 

distributedtransactions - Distributed deadlocks - Transaction recovery 
 

 

Overview of security techniques - Cryptographic algorithms – Digital signatures - 

Cryptographypragmatics – Replication-Systemmodelandgroupcommunications –Faulttolerant services 

–Highlyavailable services – Transactions with replicated data 

 

TOTAL:60hrs 

TEXTBOOK: 

1. GeorgeCoulouris,JeanDollimore,TimKindberg“DistributedSystemsConceptsandD

esign” Third Edition – 2002- Pearson Education Asia. 

 

REFERENCES: 

 

1. A.S.Tanenbaum,M.VanSteen“DistributedSystems”PearsonEducation2004 

2. MukeshSinghal,OhioStateUniversity,Columbus

 “AdvancedConceptsInOperatingS
ystems” McGraw-Hill Series in Computer Science, 1994. 

TRANSACTIONS 8+3 

UNITIII DISTRIBUTEDOPERATINGSYSTEMSUPPORT 11+3 

UNIT–V SECURITYANDREPLICATION 8+3 
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AIM: 

CSE/SemV/Electives 

 

22150E54DP-MOBILECOMPUTING 

The aim of the course is to make student to be familiar with the basics concept of 

MobileCommunication and mobile devices .Focus will be on cellular mobile system units and 

differentaspects of cellular communication. 

OBJECTIVES: 

 TopresentnecessaryconceptsforMobileCommunication. 

 Understandingdifferentmobiledevicesandsystem. 

 UnderstandingtheCellularSystemdesign. 

 StudyCo-channelandNonCo-channelInterference. 

 Understandingchannelassignmentandhandoff. 

 StudyDigitalCellularSystem. 

 

 

Introduction – Wireless transmission – Frequencies for radio transmission – Signals –

Antennas–SignalPropagation–Multiplexing–Modulations–Spreadspectrum–MAC–SDMA– 

FDMA – TDMA – CDMA – Cellular Wireless Networks. 

 

UNITII TELECOMMUNICATIONNETWORKS 11+3 

Telecommunicationsystems –GSM–GPRS–DECT–UMTS–IMT-2000–

SatelliteNetworks -Basics–ParametersandConfigurations –CapacityAllocation–

FAMAand DAMA – Broadcast Systems – DAB - DVB. 

 

WirelessLAN–IEEE802.11-Architecture–services–MAC–Physicallayer–

IEEE802.11a-802.11bstandards–HIPERLAN–BlueTooth. 

 

MobileIP–DynamicHostConfigurationProtocol-Routing–DSDV–DSR–AlternativeMetrics. 

 

 
TraditionalTCP–ClassicalTCPimprovements–WAP,WAP2.0. 

 

TEXTBOOKS: 

 

Total:60hrs 

1. Jochen Schiller, “Mobile Communications”, PHI/Pearson Education, Second 
Edition,2003.(UnitIChap1,2&3-UnitIIchap4,5&6-UnitIII Chap7.UnitIVChap8-Unit VChap 
9&10.) 

 

2. WilliamStallings,“WirelessCommunicationsandNetworks”,PHI/PearsonEducation,2002.(

Unit I Chapter – 7&10-Unit II Chap 9) 

 

REFERENCES: 

 
1. KavehPahlavan,PrasanthKrishnamoorthy,“PrinciplesofWirelessNetworks”,PHI/PearsonEd

ucation, 2003. 

UNITV TRANSPORTANDAPPLICATIONLAYERS 7+3 

UNITI WIRELESSCOMMUNICATIONFUNDAMENTALS 9+3 

UNITIII WIRLESSLAN 9+3 

UNITIV MOBILENETWORKLAYER 9+3 
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2. UweHansmann,LotharMerk,MartinS.NicklonsandThomasStober,“PrinciplesofMobileC

omputing”, Springer, New York, 2003. 

3. HazysztofWesolowshi,“MobileCommunicationSystems”,JohnWileyandSonsLtd,2002. 
 

 

SEMESTER–

VI(ELECTIVEI

II) 

CSE/SemVI/Electives 

 

 
AIM: 

22160E64AP–PRINCIPLESOFMANAGEMENT 

 
Tounderstandthebasicprinciplesofmanagement. 

 

OBJECTIVES: 

Knowledge ontheprinciples of management is essentialfor all kinds of people inallkinds 

oforganizations. After studying this course, students will be able to have a clear understanding of 

themanagerial functions like planning, organizing, staffing, leading and controlling. Students will 
alsogain some basic knowledge on international aspect of management. 

 

Definition of Management – Science or Art – Management and Administration – Development 
ofManagement Thought – contribution of Taylor and Fayol – Functions of Management – Types 

ofBusiness Organization. 
 

Nature& Purpose– Steps involvedinplanning– Objective– SettingObjectives – Process of 

ManagingbyObjectives–Strategies, Policies&Planningpremise–Forecasting–Decision-making. 
 

Natureandpurpose – Formaland informal organization – OrganizationChart – StructureandProcess –

Departmentation by difference strategies – Line and Staff authority – Benefits and Limitations –
Selection Process – Techniques – HRD – Managerial Effectiveness. 

 

 

Communication–ElectronicmediainCommunication. 
 

System and process of Controlling – Requirements for effective control – The Budget as 

ControlTechnique– Information TechnologyinControlling –Useof computers 

inhandlingtheinformation –Productivity – Problems and Management – Control of overall 
Performance 

UNITI HISTORICALDEVELOPMENT 9 

UNITII PLANNING 9 

UNITIII ORGANISING 9 

UNITIV DIRECTING 9 

Scope – Human Factors – Creativity and Innovation – Harmonizing Objectives – Leadership – Types 

of Leadership Motivation – Hierarchy of needs – Motivation theories– Motivational Techniques– 

JobEnrichment–Communication–ProcessofCommunication–BarriersandBreakdown–Effective 

UNITV CONTROLLING 9 
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–DirectandPreventiveControl–Reporting–TheGlobalEnvironment –GlobalizationandLiberalization – 
International Management and Global theory of Management. 

 

TOTAL:45hrs 

TEXTBOOKS: 

1. HaroldKooritz&HeinzWeihrich“EssentialsofManagement”,TataMcGraw-Hill, 

1998. 

2. JosephLMassie“EssentialsofManagement”,PrenticeHallofIndia,(pearson)Fourth 
Edition,2003. 

 

REFERENCES 

1. TripathyPCAndReddyPN,“PrinciplesofManagement”,TataMcGraw-Hill,1999. 

2. DecenzoDavid,RobbinStephenA,“PersonnelandHumanReasonsManagement”,P
rentice Hall of India, 1996. 

3. JAFStomer,FreemanR.EandDanielRGillbertManagement,pearsonEducation,S

ixth Edition,2004. 

4. FraidoonMazda,“EngineeringManagement”,AddisonWesley,2000. 
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CSE/SemVI/Electives 

 

22150E64BP-UNIXINTERNALS 
 

AIM: 

This coursefocustobendthelearningcurveforthosesystemprogrammers whoneedtocastfree 

software kernels. 

 

OBJECTIVES: 

 Anabilitytounderstanddesignandimplementationofamulti-programmableoperatingsystem. 

 Agoodunderstandingofthefundamentalsofamonolithickernel. 

 Abasic-to-intermediateexperienceinkernelanddriver/moduleprogramming. 
 

General Review of theSystem-History-System structure-User Perspective-OperatingSystem Services-

Assumptions About Hardware. Introduction to the Kernel-ArchitectureSystem Concepts-

DataStructures- System Administration. 
 

The Buffer Cache-Headers-Buffer Pool-Buffer Retrieval-Reading and Writing DiskBlocks-

Advantages and Disadvantages. Internal Representation of Files-Inodes-Structure-Directories-

PathName to Inode- Super Block-Inode Assignment-Allocation ofDisk Blocks -Other File Types. 
 

SystemCalls for theFileSystem-Open-Read-Write-Lseek-Close-Create-SpecialfilesCreation-
ChangeDirectory and Change Root-Change Owner and Change Mode- Stat-Fstat-Pipes-Dup-Mount-

Unmount-Link-Unlink-File System Abstraction-Maintenance. 

 

The System Representation of Processes-States-Transitions-System Memory-Contextof a Process-
Saving the Context-Manipulation of a Process Address Space-SleepProcess Control-signals-

ProcessTermination-Awaiting-Invoking other Programs-TheShell-System Boot and the INIT Process. 

 

MemoryManagementPolicies-Swapping-DemandPaging-aHybridSystem-I/OSubsystem-

DriverInterfaces-Disk Drivers-Terminal Drivers. 

 

TOTAL:45hrs 

TEXTBOOK: 

1. MauriceJ.Bach,"TheDesignoftheUnixOperatingSystem",PearsonEducation, 
2002. 

UNITI 9 

UNITII 9 

UNITIII 9 

UNITIV 9 

UNITV 9 

1750



REFERENCES: 

1. UreshVahalia,"UNIXInternals:TheNewFrontiers",PrenticeHall,2000. 

2. JohnLion,"Lion'sCommentaryonUNIX",6thedition,Peer-to-PeerCommunications,2004. 

3. DanielP.Bovet&MarcoCesati,“UnderstandingtheLinuxKernel”,O’REILLY,ShroffPublishers&D

istributors Pvt. Ltd, 2000. 

4. M.Becketal,“LinuxKernelProgramming”,PearsonEducationAsia,2002 

22150E64CP-GRAPHTHEORYANDAPPLICATIONS 

 
OBJECTIVES: 

 

 Tounderstandfundamentalsofgraphtheory. 

 Tostudyprooftechniquesrelatedtovariousconceptsingraphs. 

 Toexploremodernapplicationsofgraphtheory. 

UNITI 9 

Introduction - Graph Terminologies - Types of Graphs - Sub Graph- Multi Graph - Regular 

Graph - Isomorphism - Isomorphic Graphs - Sub-graph - Euler graph - Hamiltonian Graph - 

Related Theorems. 

UNITII 9 

Trees -Properties- Distance and Centres - Types -Rooted Tree--Tree Enumeration- 

LabeledTree - Unlabeled Tree -Spanning Tree - Fundamental Circuits-Cut Sets -Properties- 

Fundamental CircuitandCut-set-Connectivity-Separability-Related Theorems. 

UNITIII 9 

NetworkFlows-PlanarGraph-Representation-Detection-DualGraph-

GeometricandCombinatorialDual- Related Theorems - Digraph - Properties - Euler 

Digraph. 

UNITIV 9 

MatrixRepresentation-Adjacencymatrix-Incidencematrix-Circuitmatrix-Cut-setmatrix 

- Path Matrix-Properties-RelatedTheorems-Correlations.GraphColoring-Chromatic 

Polynomial- Chromatic Partitioning - Matching - Covering - Related Theorems. 

UNITV 9 

Graph Algorithms- Connectedness and Components- Spanning Tree- Fundamental 
Circuits- Cut Vertices- Directed Circuits- Shortest Path - Applications overview. 

 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Understandthebasicconceptsofgraphs,anddifferenttypesofgraphs 

 Understandtheproperties,theoremsandbeabletoprovetheorems. 

 Applysuitablegraphmodelandalgorithmforsolvingapplications. 
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CSE/SemVI/Electives 

 

22150E64CP-GRAPHTHEORYANDAPPLICATIONS 

 

OBJECTIVES: 

 

 Tounderstandfundamentalsofgraphtheory. 

 Tostudyprooftechniquesrelatedtovariousconceptsingraphs. 

 Toexploremodernapplicationsofgraphtheory. 
 

Introduction - Graph Terminologies - Types of Graphs - Sub Graph- Multi Graph - 

RegularGraph - Isomorphism - Isomorphic Graphs - Sub-graph - Euler graph - Hamiltonian 

Graph -Related Theorems. 
 

Trees -Properties- Distance and Centres - Types -Rooted Tree--Tree Enumeration-

LabeledTree - Unlabeled Tree -Spanning Tree - Fundamental Circuits-Cut Sets -Properties-

Fundamental CircuitandCut-set-Connectivity-Separability-Related Theorems. 

 

 

NetworkFlows-PlanarGraph-Representation-Detection-DualGraph-

GeometricandCombinatorialDual- Related Theorems - Digraph - Properties - Euler 

Digraph. 

 

MatrixRepresentation-Adjacencymatrix-Incidencematrix-Circuitmatrix-Cut-setmatrix 

- Path Matrix-Properties-RelatedTheorems-Correlations.GraphColoring-

ChromaticPolynomial- Chromatic Partitioning - Matching - Covering - Related Theorems. 
 

Graph Algorithms- Connectedness and Components- Spanning Tree-

 FundamentalCircuits- Cut Vertices- Directed Circuits- Shortest Path - Applications 

overview. 

 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Understandthebasicconceptsofgraphs,anddifferenttypesofgraphs 

 Understandtheproperties,theoremsandbeabletoprovetheorems. 

 Applysuitablegraphmodelandalgorithmforsolvingapplications. 

UNITIV 9 

UNITI 9 

UNITII 9 

UNITIII 9 

UNITV 9 
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TEXTBOOKS: 

1. NarsinghDeo,"GraphTheorywithApplicationtoEngineering 

andComputerScience", Prentice-Hall of India Pvt.Ltd, 2003. 

2. L.R.Foulds,"GraphTheoryApplications",Springer,2016. 

REFERENCES: 

1. Bondy,J.A.andMurty,U.S.R.,"GraphTheorywithApplications",NorthHolland

Publication,2008. 

2. West,D.B.,―IntroductiontoGraphTheory‖,PearsonEducation,2011. 

3. JohnClark,DerekAllanHolton,―AFirstLookatGraphTheory‖,WorldScientific 

PublishingCompany,1991. 

4. Diestel,R,"GraphTheory",Springer,3rdEdition,2006. 

5. KennethH.Rosen,"DiscreteMathematicsandItsApplications",McGrawHill, 

2007. 
 

 

 

 

 

AIM: 

CSE/SemVI/Electives 

 

22150E64DP–PROGRAMMINGPARADIGMS 

DevelopagreaterunderstandingoftheissuesinvolvedinprogramminglanguageDesignand 

implementation 

 

OBJECTIVES: 

 

• Developanin-depthunderstandingoffunctional,logic,andobject-

orientedprogrammingparadigms. 

• Implementseveralprogramsinlanguages other 

thantheoneemphasizedinthecorecurriculum(Java/C++). 

• Understanddesign/implementationissuesinvolvedwithvariableallocationandbinding,control

flow, types, subroutines, parameter passing. 

• Developanunderstandingofthecompilationprocess. 

 

UNITI OBJECT-ORIENTEDPROGRAMMING–FUNDAMENTALS 9 

 

Review of OOP - Objects and classes in Java – defining classes – methods - access specifiers – 

staticmembers–constructors–finalizemethod–Arrays–Strings-Packages–JavaDoccomments 

 

UNITII OBJECT-ORIENTEDPROGRAMMING–INHERITANCE 9 

 

Inheritance – class hierarchy – polymorphism – dynamic binding – final keyword – abstract classes –

the Object class– Reflection – interfaces – object cloning – innerclasses – proxies 

 

 

Graphics programming – Frame – Components – working with 2D shapes – Using color, fonts, 

andimages -Basics ofevent handling– event handlers –adapter classes – actions – mouseevents – 

AWTevent hierarchy – introduction to Swing – Model-View- Controller design pattern – buttons – 

layoutmanagement – Swing Components 

UNITIII EVENT-DRIVENPROGRAMMING 9 
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Motivationfor genericprogramming–genericclasses –generic methods–genericcodeandvirtual 

machine–inheritanceandgenerics –reflectionandgenerics –exceptions–exceptionhierarchy–throwing 

and catching exceptions – StackTrace Elements - assertions – logging 

 

 
synchronization–thread-safeCollections–Executors–synchronizers–threadsandevent-

drivenprogramming. 

 

 

TEXTBOOK: 

 

1. CayS.HorstmannandGaryCornell,“CoreJava:VolumeI–

Fundamentals”,EighthEdition,SunMicrosystems Press, 2008. 

 

REFERENCES: 

 

1. D.M.Dhamdhere,“SystemsProgrammingandOperatingSystems”,SecondRevisedEdition,Tata 

McGraw-Hill,2000. 

2. JohnJ.Donovan“SystemsProgramming”,TataMcGraw-HillEdition,2000. 

3. JohnR.Levine,Linkers&Loaders–HarcourtIndiaPvt.Ltd.,MorganKaufmannPublishers,2000. 

 
CSE/SemVII/Electives 

SEMESTER–VII(ELECTIVEVI) 

22150E73AP-HIGHSPEEDNETWORKS 

AIM: 

Thiscourseprovidesintroductiontoemerginghighspeednetworktechnologiesandfacilitates 

thestudentsidentifywherethenewtechnologycanbeusedtoenhanceperformanceofbusinessnetworks. 

OBJECTIVES: 

 

 Goodunderstandingofpacket-

switchednetworkingconceptsandprinciplesofoperation. 

 GoodunderstandingofInternetprotocolsandarchitectures(e.g.,IPprotocolstack). 

 Solidfoundationincomputeroperatingsystemsfundamentals. 

 Abilitytoperformindependentresearch,analyzefindingsinhighspeednetworks. 

 

 

FrameRelayNetworks –Asynchronoustransfer mode–

ATMProtocolArchitecture,ATMlogicalConnection,ATMCell–ATMServiceCategories–

AAL.HighSpeedLAN’s:FastEthernet, GigabitEthernet, Fibre Channel – Wireless LAN’s: 

applications, requirements – Architecture of 802.11 

] TOTAL:45hrs 

UNITIV GENERICPROGRAMMING 9 

UNITV CONCURRENTPROGRAMMING 9 

Multi-threadedprogramming–interruptingthreads–threadstates–threadproperties–thread 

UNITI HIGHSPEEDNETWORKS 9 
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Queuing Analysis- Queuing Models – Single Server Queues – Effects of Congestion – 

CongestionControl – Traffic Management – Congestion Control in Packet Switching Networks – 

Frame RelayCongestion Control. 

 

 

TCP Flow control – TCP Congestion Control – Retransmission – Timer Management – 

ExponentialRTO backoff – KARN’s Algorithm – Window management – Performance of TCP 

overATM.Trafficand Congestion control in ATM – Requirements – Attributes – Traffic Management 

Frame work,Traffic Control – ABR traffic Management – ABR rate control, RM cell formats,ABR 

Capacityallocations – GFR traffic management. 

 

UNITIV INTEGRATEDANDDIFFERENTIATEDSERVICES 8 

 

IntegratedServicesArchitecture–Approach,Components,Services-

QueuingDiscipline,FQ,PS,BRFQ,GPS, WFQ – Random Early Detection, Differentiated Services 

 

 

RSVP –Goals &Characteristics, DataFlow, RSVPoperations, ProtocolMechanisms – 

MultiprotocolLabel Switching – Operations, Label Stacking, Protocol details – RTP – Protocol 

Architecture, DataTransfer Protocol, RTCP. 

TOTAL:45hrs 

 

TEXTBOOK: 

 
1.WilliamStallings,“HIGHSPEEDNETWORKSANDINTERNET”,PearsonEducation, 

SecondEdition,2002.[Chapter–4-6,8,10,12,13,17,18] 

 

REFERENCES: 

 

1. Warland&PravinVaraiya,“HIGHPERFORMANCECOMMUNICATIONNETWORKS”,Jean

Harcourt Asia Pvt. Ltd., II Edition, 2001. 

2. IrvanPepelnjk,JimGuichardandJeffApcar,“MPLSandVPNarchitecture”,CiscoPress,

Volume 1 and 2, 2003 

 

 

CSE/SemVII/Electives 

 

22150E73BP-INFORMATIONRETRIEVALTECHNIQUES 
OBJECTIVES: 

 TounderstandthebasicsofInformationRetrieval. 

 Tounderstandmachinelearningtechniquesfortextclassificationandclustering. 

 Tounderstandvarioussearchenginesystemoperations. 

 Tolearndifferenttechniquesofrecommendersystem. 

UNITII CONGESTIONANDTRAFFICMANAGEMENT 8 

UNITIII TCPANDATMCONGESTIONCONTROL 12 

UNITV PROTOCOLSFORQOSSUPPORT 8 
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Information Retrieval – Early Developments – The IR Problem – The User‗s Task –

Information versus Data Retrieval - The IR System – The Software Architecture of the 

IRSystem– The Retrieval and Ranking Processes - The Web – The e-Publishing Era – 

Howtheweb changedSearch –Practical Issues on the Web–How PeopleSearch–Search 

InterfacesToday – Visualization in Search Interfaces. 
 

Basic IR Models - Boolean Model - TF-IDF(TermFrequency/InverseDocument 

Frequency)Weighting - Vector Model– Probabilistic Model– Latent Semantic Indexing 

Model– NeuralNetwork Model – Retrieval Evaluation – Retrieval Metrics – Precision and 

Recall –Reference Collection–User-basedEvaluation–

RelevanceFeedbackandQueryExpansion –Explicit Relevance Feedback. 
 

A Characterization of Text Classification – Unsupervised Algorithms: Clustering – NaïveText 

Classification – Supervised Algorithms – Decision Tree – k-NN Classifier – SVMClassifier–

Feature SelectionorDimensionality Reduction–Evaluationmetrics– Accuracy andError – 

Organizing the classes – Indexing and Searching – Inverted Indexes – SequentialSearching – 

Multi-dimensional Indexing. 
 

TheWeb–SearchEngineArchitectures–ClusterbasedArchitecture–DistributedArchitectures–

SearchEngineRanking – Link based Ranking – SimpleRanking Functions – Learning 

toRank–Evaluations--SearchEngineRanking–SearchEngineUserInteraction–Browsing–

ApplicationsofaWebCrawler– Taxonomy–Architecture and Implementation – 

SchedulingAlgorithms –Evaluation. 
 

RecommenderSystemsFunctions–DataandKnowledgeSources– Recommendation 
Techniques– Basics of Content-based Recommender Systems –High Level Architecture –

Advantagesand Drawbacks ofContent-based Filtering – 

CollaborativeFiltering–Matrixfactorizationmodels–Neighborhoodmodels.. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Useanopensourcesearchengineframeworkandexploreitscapabilities 

 Applyappropriatemethodofclassificationorclustering. 

 Designandimplementinnovativefeaturesinasearchengine. 

 Designandimplementarecommendersystem. 

 

 

TEXTBOOKS: 

 

1. 1.RicardoBaeza-YatesandBerthierRibeiro-

Neto,―ModernInformationRetrieval:TheConceptsandTechnologybehindSearch,S

econdEdition,ACMPressBooks,2011. 

2. Ricci,F,Rokach,L.Shapira,B.Kantor,―RecommenderSystemsHandbook‖,First 

UNITI INTRODUCTION 9 

UNITII MODELINGANDRETRIEVALEVALUATION 9 

UNITIII TEXTCLASSIFICATIONANDCLUSTERING 9 

UNITIV WEBRETRIEVALANDWEBCRAWLING 9 

UNITV RECOMMENDERSYSTEM 9 
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Edition,2011. 

 

 

REFERENCES: 

1. C.Manning,P.Raghavan,andH.Schütze,―IntroductiontoInformationRetrieval, 

CambridgeUniversityPress, 2008. 

2. StefanBuettcher,CharlesL.A.ClarkeandGordonV.Cormack,―Information 

Retrieval:ImplementingandEvaluatingSearchEngines,TheMITPress,2010. 

 

 
CSE/SemVII/Electives 

 

22150E73CP-SOFTWAREPROJECTMANAGEMENT 
 

AIM: 

SoftwareProjectManagementprovidesinsighttotheimportanceofcareful 

projectmanagement 

 

OBJECTIVES: 

 UnderstandProjectplanningandmanagement 
 IdentifyClientmanagementandprojectdefinition 

 Understandtestingbasedapproachtodevelopment 

 Teammanagementandongoingscheduletracking 
 

ConventionalSoftwareManagement-TheWaterfallModel-

ConventionalSoftwareManagementPerformance.EvolutionofSoftwareEconomics-

PragmaticSoftwareCostEstimation.ReducingSoftwareProductSize–Languages-Object-

OrientedMethodsand VisualModeling - Reuse. Improving Software Processes - 

TeamEffectiveness - AutomationthroughSoftwareEnvironments-

AchievingRequiredQuality.ModernSoftwareManagement -Transitioning to an Iterative 

Process 

UNIT2SOFTWAREMANAGEMENTPROCESSFRAMEWORK 9 

Life-CyclePhases-EngineeringandProductionStages-InceptionPhase-ElaborationPhase 

- ConstructionPhase -Transition Phase. Artifacts ofthe Process - Artifact Sets - 

ManagementSet -Engineering Sets - Artifact Evolutionover the Life Cycle - Test Artifacts - 

ManagementArtifacts - Engineering Artifacts - Pragmatic Artifacts. Model-BasedSoftware 

Architectures -Management Perspective - Technical Perspective. Workflows of the Process - 

SoftwareProcessWorkflows - Iteration Workflows - Checkpoints of the Process. 
 

Iterative Process Planning - Work Breakdown Structures - Conventional WBS Issues -

Planning Guidelines - Cost and Schedule Estimating Process - Iteration Planning 

Process.Project Organizations and Responsibilities - Line-of-BusinessOrganizations - 

ProjectOrganizations - Evolution of Organizations. Process Automation - Tools: 

AutomationBuildingBlocks - Project Environment - Round-Trip Engineering - Change 

Management.Project Control and ProcessInstrumentation - Seven Core Metrics - Management 

Indicators -QualityIndicators-.PragmaticSoftwareMetrics-MetricsAutomation 

UNIT1SOFTWAREMANAGEMENT 9 

UNIT3SOFTWAREMANAGEMENTDISCIPLINES 9 
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Continuous Integration - Early Risk Resolution - Evolutionary Requirements - 

Teamworkamong Stakeholders - Top 10 Software Management Principles - Software 

Management BestPractices - Next-Generation Software Economics - Next-Generation Cost 

Models - ModernSoftware Economics 

-ModernProcessTransitions. 
 

 

Review Process – Planning - Overview and Preparation - Group Review Meeting - 

Reworkand Follow-up–Guidelines forReviews inProjects - AnalysisandControlGuidelines –

CaseStudies. Project Monitoring and Control – ProjectTracking - Activities Tracking - 

DefectTracking - Issues Tracking - Status Reports - Milestone Analysis. DefectAnalysis 

andPrevention - Process Monitoring and Audit. Project Closure – Analysis - Analysis Report. 

TOTAL45hrs 

TEXTBOOKS: 

1. WalkerRoyce,“SoftwareProjectManagement:AUnifiedFramework”,Pearson,2000 

2. PankajJalote,“SoftwareProjectManagementinPractice”,Pearson,2002. 

 

REFERENCES: 

 

1. JoelHenry,“SoftwareProjectManagement:AReal-WorldGuidetoSuccess”.Pearson,2004. 

2. KathySchwalbe,“InformationTechnologyProjectManagement”,CourseTechnology,2005 

 
CSE/SemVII/Electives 

 

22150E73DP-CYBERFORENSICS 

 

OBJECTIVES: 

 

 Tolearncomputerforensics 

 Tobecomefamiliarwithforensicstools 

 Tolearntoanalyzeandvalidateforensicsdata. 

 

Introduction to Traditional Computer Crime, Traditional problems associated with 

ComputerCrime. IntroductiontoIdentityTheft &IdentityFraud.TypesofCFtechniques -Incident 

andincident response methodology - Forensic duplication and investigation. Preparation for 

IR:Creating response tool kit and IR team. - Forensics TechnologyandSystems-

UnderstandingComputer Investigation – Data Acquisition. 

UNITII EVIDENCECOLLECTIONANDFORENSICSTOOLS 9 

Processing Crime and Incident Scenes – Working with Windows and

 DOSSystems.Current Computer Forensics Tools: Software/ Hardware Tools. 

UNIT4 PROJECTPROFILES 9 

UNIT5PROJECTEXECUTIONANDCLOSURE 9 

UNITI INTRODUCTIONTOCOMPUTERFORENSICS 9 
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ValidatingForensicsData–DataHidingTechniques–PerformingRemoteAcquisition–

NetworkForensics – EmailInvestigations – CellPhone and Mobile Devices Forensics 

IntroductiontoEthicalHacking-FootprintingandReconnaissance-ScanningNetworks-

Enumeration - System Hacking - Malware Threats - Sniffing. 
 

SocialEngineering-DenialofService-SessionHijacking-HackingWebservers–Hacking 
WebApplications–SQLInjection-HackingWirelessNetworks-HackingMobilePlatforms. 

 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Understandthebasicsofcomputerforensics 

 Applyanumberofdifferentcomputerforensictoolstoagivenscenario 

 Analyzeandvalidateforensicsdata 

 Identifythevulnerabilitiesinagivennetworkinfrastructure 

 Implementreal-worldhackingtechniquestotestsystemsecurity. 

 

 

TEXTBOOKS: 

 

1. BillNelson,AmeliaPhillips,FrankEnfinger,ChristopherSteuart, 

―ComputerForensicsandInvestigations‖,CengageLearning,IndiaEdition,2016. 

2. CEHofficialCertfiedEthicalHackingReviewGuide,WileyIndiaEdition,2015. 

REFERENCES: 

1. JohnR.Vacca,―ComputerForensics‖,CengageLearning,2005 

2. MarjieT.Britz,―ComputerForensicsandCyberCrime‖:AnIntroduction‖,3rd
Edition, Prentice Hall, 2013. 

3. AnkitFadia―EthicalHacking‖SecondEdition,MacmillanIndiaLtd,2006 

4. KennethC.Brancik―InsiderComputerFraud‖AuerbachPublicationsTaylor&amp;F

rancis Group–2008. 

UNITIII ANALYSISANDVALIDATION 9 

UNITIV ETHICAL HACKING 9 

UNITV ETHICALHACKINGINWEB 9 
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SEMESTER– I 

 

Semester.

no 

 

SubjectCode 

 

SubjectTitle 

Periods

perWeek 
 

C 

L T P 

I 22248S11A HigherMathematics 4 1 0 4 

I 22250H12 ModernOperatingSystem 4 0 0 4 

I 22250H13 MachineLearningTechniques 4 0 0 4 

I 22250H14 AdhocandSensorNetwork 4 0 0 4 

I 22250H15 AdvancedDataStructuresandAlgorith
ms 

4 1 0 4 

I 22250E16_ Elective-I 3 0 0 3 

Practical 

I 22250L17 AdvancedWebTechnologiesLab - - 3 3 

TotalnoofCredit 26 

SEMESTER– II 

 

Semester.

no 

 

SubjectCode 

 

SubjectTitle 

Periods

perWeek 
 

C 

L T P 

II 22250H21 MiddlewareTechnologies 3 1 0 4 

II 22250H22 ObjectOrientedSoftwareEngineering 4 0 0 4 

II 22250H23 InternetofThings 4 0 0 4 

II 22250E24_ ElectiveII 3 0 0 3 

II 22250E25_ Elective–III 3 0 0 3 

Practical 

II 22250L26 .NETTechnologies Lab - - 3 3 

II 222TECWR TechnicalWriting/Seminars - - 3 3 

TotalnoofCredit 24 
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SEMESTER–III 

 

 

Semester.no 

 

SubjectCode 

 

SubjectTitle 

Periods

perWeek 
 

C 

L T P 

III 22250H31 SoftwareProjectManagement 4 0 0 4 

III 22250E32_ Elective-IV 3 0 0 3 

III 22250E33_ Elective-V 3 0 0 3 

III 22250E34_ Elective-VI 3 0 0 3 

III 22250P35 ProjectWork-PhaseI* - - 10 10 

TotalnoofCredit 23 

SEMESTER– IV 

 

 

Semestern
o. 

 

SubjectCode 

 

SubjectTitle 

Periods

perWeek 
 

C 

L T P 

IV 22250P41 ProjectWork-Phase II* - - 15 15 

TotalnoofCredit 15 

*-Onlyreviewwillbeconducted 

1764



5  

List of Electives 

Semester–I-Elective–I 
 

 

Semester

no 

 

Subject

Code 

 

SubjectTitle 

Periods

perWeek 
 

C 

L T P 

I 22250E16A MultimediaSystems 3 0 0 3 

I 22250E16B Web Engineering 3 0 0 3 

I 22250E16C SoftwareMetrics 3 0 0 3 

SEMESTER–II-Elective–II 
 

 

Semester

no 

 

Subject

Code 

 

SubjectTitle 

Periods

perWeek 
 

C 

L T P 

II 22250E24A 
AdvancedDistributed

Computing 
3 0 0 3 

II 22250E24B 
DataWarehousing&

Data Mining 

3 
0 0 3 

II 22250E24C 
InformationRetrieval

Techniques 
3 0 0 3 

SEMESTER–II-Elective–III 
 

 

 

Semester

no 

 

Subject

Code 

 

SubjectTitle 

Periods

perWeek 
 

C 

L T P 

II 22250E25A 
ServiceOrientedArchit

ecture 
3 0 0 3 

II 22250E25B HighSpeedNetworks 3 0 0 3 

II 22250E25C LanguageTechnologies 3 0 0 3 
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SEMESTER–III-Elective–IV 
 

 

 

Semester

no 

 

Subject

Code 

 

SubjectTitle 

Periods

perWeek 
 

C 

L T P 

III 22250E32A CloudComputing 3 0 0 3 

III 22250E32B 
SpeechProcessingandSy

nthesis 

3 
0 0 

3 

III 22250E32C SoftComputing 3 0 0 3 

 

 

 

SEMESTER–III- Elective–V 
 

 

Semester
no 

 

Subject
Code 

 

SubjectTitle 

Periods

perWeek 
 

C 

L T P 

III 22250E33A 
AdvancedDatabaseTec

hnology 
3 0 0 3 

III 22250E33B 
ReconfigurableComp

uting 
3 0 0 3 

III 22250E33C GreenComputing 3 0 0 3 

SEMESTER–III-Elective–VI 
 

 

Semester

no 

 

Subject

Code 

 

SubjectTitle 

Periods

perWeek 
 

C 

L T P 

III 22250E34A 
SoftwareQuality

Assurance 3 0 0 3 

III 22250E34B Bio-inspiredComputing 3 0 0 3 

III 22250E34C 
WirelessApplicationProt

ocols 
3 0 0 3 
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CREDITSDISTRIBUTION 
 

 

Semester 

Theory 

Courses 

Elective 

Courses 

Practical 

Courses 
 

Total 

Credits 
Nos. Credits Nos. Credits Nos. Credits 

I 05 20 01 03 01 03 26 

II 03 12 02 06 02 06 24 

III 01 04 03 9 01 10 23 

IV - - - - 01 15 15 

TOTAL 88 

 

 

 

 

 

 

 

TOTALCREDITS 

Semester–I 26 

Semester–II 24 

Semester–III 23 

Semester–IV 15 

TOTAL 88 
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AIM 

22248S11A-HIGHERMATHEMATICS  

LTPC3

104 

To extend student’s mathematical maturity and ability to deal with abstraction and to 

introducemost of the basic terminologies used in computer science courses and application of 

ideas tosolve practical problems. 

 

OBJECTIVES 

Atthe end ofthecourse,studentswould 

 Haveknowledgeoftheconcepts needed totestthelogicofa program. 

 Havegainedknowledgewhichhasapplicationinexpert system, indatabaseandabasic 
for the prolog language. 

 Haveanunderstandinginidentifyingpatternsonmanylevels. 

 Beawareofaclassoffunctionswhichtransforma finiteset into anotherfiniteset which 

relates to input output functions in computer science. 

 Beexposedto conceptsandproperties ofalgebraic structuressuchassemigroups, 
monoids and groups. 

 

Basic Concepts – Relationships between sets-Operations on sets-Principles of inclusion 

andexclusion – Minterms and Maxterms of a set – Relations partial ordering relation-

Equivalencerelation-Binary relations-Cyclic order relation – a= (mod m) relations: Partitions sets 

– Hasseediagram- functions: Properties- Composition - inverse function 

 
Propositional logic – Logical connectivity’s-Truth table-Normal forms(Connective

 anddisjunctive)-Predicate logic-Universal and existential quantifiers induction. 

Basicofcounting-countingarguments-Pigeonholeprinciple- Permutationsandcombinations- 

Recursion and Recurrence relations - Generating functions. 

UNITIVMODELLINGCOMPUTATIONAND LANGUAGES 9 

Finite state machines-Deterministic and Non-Deterministic finite state machines-

TuringMachines-Formal Languages-Classes of Grammars-Type_0 – Context Sensitive-Context-
Free-Regular Grammars-Ambiguity. 

Partialorderrelation,poset-lattices,Hassediagram-BooleanAlgebra 

TotalNoofperiods:45 

REFERENCES 

1. J.P.TremblayandR.Manohar, 

“DiscreteMathematicalStructureswithApplicationtoComputer Science”, TMH,NY-

1997 

2. M.K.Venkatraman,N.SridharanandN.Chandrasekaran,“DiscreteMathematics”,TheNati

onal Publishing Company,2003 
3. K.H.Rosen,DiscreteMathematicsanditsApplications, Mc-GrawHillBook,1999. 

UNITII LOGIC 9 

UNITIII COMBINATORICS 9 

UNITI SETS,RELATIONSANDFUNCTIONS 9 

UNITVLATICEAND BOOLEAN ALGEBRA 9 

1768



9  

22250H12-MODERNOPERATINGSYSTEM  

LTPC4 

004 

AIM: 

Tohaveathoroughknowledgeofprocesses,schedulingconcepts,memorymanagement, 

I/Oandfilesystems,multimediaoperatingsystemandrecentoperatingsystems. 

OBJECTIVES: 

 Tohaveanoverviewofdifferenttypesofoperatingsystems. 

 Toknowthecomponentsofanoperatingsystem. 

 Tohaveathoroughknowledgeofprocessmanagement. 

 Tohave athoroughknowledge ofstoragemanagement. 

 ToknowtheconceptsofI/Oandfilesystems. 

 Toknowtheconceptsofmultimediaoperatingsystems. 
 

Introduction – computer hardware review – operating systemzoo - Operating SystemConcepts -

System Calls - Operating System Structure -.Process And Threads : Processes – Threads -
Interprocess Communication - Scheduling. 

 

Memory Management Memory Abstraction:Address Spaces, No Memory Abstraction - 

VirtualMemory - Page Replacement Algorithms - Modeling Page Replacement Algorithms - 

DesignIssues For Paging Systems – Segmentation. File Systems:File Directories File 

SystemImplementation 
 

Deadlocks - Introduction To Deadlocks - The Ostrich Algorithm - Deadlock Detection 

AndRecovery - Deadlock Avoidance - Deadlock Prevention - Other Issues – Input/output 

Principlesof I/O Hardware – Principles of I/O Software – I/O Software Layers – Disks – Clocks 

– ThinClients. 
 

Multiple processor systems - multiprocessors - multicomputers - virtulazitation - 

distributedsystems - multimedia operating systems . Multimedia files - video compression 

audiocompression – multimedia scheduling - disk scheduling for multimedia. 

 

 
CaseStudy–LINUX,WINDOWSVISTA,SYMBIAN OS 

TEXTBOOK: 
Total:45hrs 

1. AndrewS.Tanenbaum, “ModernOperatingSystems“,PearsonEducation,3rdEdition, 2009 

UnitV 9 

UNITI 9 

UnitII 9 

UnitIII 9 

UnitIV 9 
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REFERENCEBOOKS: 

1. Silberschatz,Galvin, Gagne“OperatingSystemConcepts”SixthEdition, 2003 . 

2. AchutS.GodboleandKahateAtul,“OperatingSystems&SystemsProgramming”,Tata 

Mcgraw Hill, 2003. 

3. CharlesCrowley, “Operatingsystems:ADesignOrientedApproach”,TataMcGrawHill, 

999. 
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AIM: 

22250H13-MACHINELEARNINGTECHNIQUES  

L T PC4004 

ThemainobjectiveofthispaperistomakethestudentstoknowtheneedofMachineLearning 

Techniques. 

OBJECTIVES: 

Tointroducestudentstothebasicconcepts andtechniquesofMachineLearning. 
TohaveathoroughunderstandingoftheSupervisedandUnsupervisedlearningtechniquesTo 
studythe various probability based learning techniques 

Tounderstand graphicalmodelsofmachinelearningalgorithms 

 

Learning–TypesofMachineLearning–SupervisedLearning–TheBrainandthe Neuron –

DesignaLearningSystem –PerspectivesandIssuesinMachineLearning –

ConceptLearningTask–ConceptLearningasSearch–FindingaMaximallySpecificHypothesis–

VersionSpacesand the Candidate Elimination Algorithm – Linear Discriminants –

Perceptron –LinearSeparability–LinearRegression. 
 

 

Learning with Trees – Decision Trees – Constructing Decision Trees – 

ClassificationandRegression Trees – Ensemble Learning – Boosting – Bagging – 

Different ways toCombineClassifiers–ProbabilityandLearning–DataintoProbabilities–

BasicStatistics–GaussianMixtureModels–NearestNeighborMethods–

UnsupervisedLearning–KmeansAlgorithms –VectorQuantization–

SelfOrganizingFeatureMap 

UNITIVDIMENSIONALITYREDUCTIONANDEVOLUTIONARYMODELS 9 

Dimensionality Reduction – Linear Discriminant Analysis – Principal Component Analysis –

FactorAnalysis – Independent Component Analysis – Locally Linear Embedding – Isomap –

LeastSquaresOptimization–EvolutionaryLearning–Geneticalgorithms–GeneticOffspring:-

GeneticOperators – Using Genetic Algorithms – Reinforcement Learning – Overview –

Getting LostExample–MarkovDecisionProcess 
 

Markov ChainMonteCarloMethods–Sampling–ProposalDistribution–MarkovChainMonte 

Carlo–GraphicalModels–BayesianNetworks–MarkovRandomFields–HiddenMarkovModels–

TrackingMethods 

Total:45hrs 

UNITI INTRODUCTION 9 

Multi-layer Perceptron – Going Forwards – Going Backwards: Back Propagation Error – 

Multi-layer Perceptron in Practice – Examples of usingtheMLP–Overview–Deriving 

Back-Propagation–RadialBasisFunctionsandSplines–Concepts–RBFNetwork– 

CurseofDimensionality–InterpolationsandBasisFunctions–SupportVectorMachines. 

9 LINEARMODELS UNITII 

UNITIII TREEANDPROBABILISTICMODELS 9 

UNITV GRAPHICALMODELS 9 
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REFERENCES: 

EthemAlpaydin,―IntroductiontoMachineLearning3e(AdaptiveComputationandMachineLearningSeries)‖
, ThirdEdition,MITPress,2014 
JasonBell,―Machinelearning–
HandsonforDevelopersandTechnicalProfessionals‖,FirstEdition,Wiley,2014PeterFlach,―MachineL
earning:TheArtandScienceofAlgorithmsthatMakeSenseofData‖,FirstEdition,CambridgeUniversityPress,
2012. 
StephenMarsland,―MachineLearning–
AnAlgorithmicPerspective‖,SecondEdition,ChapmanandHall/CRCMachineLearningandPatternRecog
nitionSeries,2014. 
TomMMitchell,―MachineLearning‖,FirstEdition,McGrawHillEducation,2013. 
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AIM: 

22250H14–ADHOCANDSENSORNETWORK  
LTPC4
004 

Tounderstandthecurrentandemergingapplicationsoftheadhocsensor networks. 

OBJECTIVE: 

To understand 

 Abroadoverviewofthestateofwirelessandadhocnetworking. 

 Theoverviewofthephysical,networkingandarchitecturalissuesofad hocnetworks. 

 Thetechnologiesthat willenablethenext 
generationofadhocnetworksandtheproliferation of ubiquitous computing. 

 Thesensornetworksandtheuniquesetofdesignchallenges thattheyintroduce. 
 

 

Issues–Classificationsofroutingprotocols –HierarchicalandPoweraware. Multicast 

routing–Classifications,Treebased,Meshbased.AdHocTransportLayerIssues.TCPOver Ad 

Hoc – Feedback based, TCP withexplicit link, TCP-BuS, Ad Hoc TCP, and Split TCP. 
 

Introduction–SensorNetworkArchitecture,Datadissemination,Gathering.MACProtocols – 

self-organizing, Hybrid TDMA/FDMA and CSMA based MAC. 
 

IssuesinWSNrouting–OLSR,AODV.Localization–IndoorandSensorNetworkLocalization. 

QoS in WSN. 
 

Necessity for Mesh Networks – MAC enhancements – IEEE 802.11s Architecture –

Opportunisticrouting–Selfconfigurationand Autoconfiguration–CapacityModels–Fairness – 

Heterogeneous Mesh Networks – Vehicular Mesh Networks. 

Total:45hrs 

REFERENCES: 

1. C.SivaRamMurthyandB.Smanoj,“AdHocWirelessNetworks–

ArchitecturesandProtocols”, Pearson Education, 2004. 
2. FengZhaoandLeonidasGuibas,“WirelessSensorNetworks”,MorganKaufmanPubl
ishers, 2004. 

3. C.K.Toh,“AdHocMobileWirelessNetworks”,PearsonEducation,2002. 

4. ThomasKragandSebastinBuettrich,“WirelessMeshNetworking”,O’ReillyPu

blishers, 2007. 

UNITI AD-HOCMAC 9 

Introduction – Issues in Ad-Hoc Wireless Networks. MAC Protocols – Issues, 

ClassificationsofMACprotocols, MultichannelMAC&PowercontrolMACprotocol. 

UNITII AD-HOCNETWORKROUTING&TCP 9 

UNIT III WSN-MAC 9 

UNITIV WSNROUTING,LOCALIZATION&QOS 9 

UNITV MESHNETWORKS 9 

1773



14  

22250H15-ADVANCEDDATASTRUCTURES ANDALGORITHMS  

LTPC3

104 

AIM: 

TomakethelearnerstounderstandtheAnalysisofalgorithmsand DataStructures. 

 

OBJECTIVES: 

ToUnderstand 

 

 TheDifferentHeapStructures,SearchStructuresandMultimediaStructures. 

 Thevariouscodingschedulingandalgorithms. 

 Thevariousmultimediastructures. 
 

MathematicalInduction-AsymptoticNotations–PropertiesofBig-ohNotation– 

 
RepresentationofMulti-dimensionalArrays–Time-SpaceTradeoff. 

Min/Maxheaps–Deaps–LeftistHeaps–BinomialHeaps–FibonacciHeaps–SkewHeaps –

Lazy-Binomial Heaps. 

BinarySearchTrees –AVLTrees–Red-Black trees–Multi-waySearchTrees –B-Trees–

Splay Trees –Tries. 

 
SegmentTrees–k-dTrees–PointQuadTrees–MX-QuadTrees–R-Trees–TV- 

Trees. 

Huffman Coding –Convex Hull –Topological Sort –Tree Vertex Splitting –

ActivityNetworks –Flow Shop Scheduling –Counting Binary Trees –Introduction 

toRandomizedAlgorithms. 

Total:60hrs 

REFERENCES 

1. E.Horowitz,S.SahniandDineshMehta,FundamentalsofDatastructuresinC++,Uiversity Press, 

2007. 

2. E.Horowitz,S.SahniandS.Rajasekaran,ComputerAlgorithms/C++,SecondEdition,Unive

rsity Press, 2007. 
3. G.BrassardandP.Bratley,Algorithmics:TheoryandPractice,Printice–Hall,1988. 
4. V.S.Subramanian,PrinciplesofMultimediaDatabasesystems,MorganKaufman,1998. 

UNITIV MULTIMEDIASTRUCTURES: 9+3 

Conditional Asymptotic Notation –Algorithm Analysis –Amortized Analysis –NP- 

Completeness–NP-Hard–RecurrenceEquations–SolvingRecurrenceEquations–Memory 

UNITII HEAPSTRUCTURES: 9+3 

UNITV ALGORITHMS: 9+3 

UNITIII SEARCHSTRUCTURE: 9+3 

UNITI FUNDAMENTALS: 9+3 
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22250L17-ADVANCEDWEBTECHNOLOGIESLAB 

 

LTPC0

033 

1. CreationofHTMLpageswithframes,links,tablesandothertags. 

2. UsageofinternalandexternalCSS along withHTMLpages. 

 

3. ClientsideProgramming 

 

i. Javascriptfordisplayingdateandcomparingtwodates. 

 

ii. FormValidationincludingtextfield,radiobuttons,checkboxes,listboxand 

othercontrols. 

 

4. UsageofASP/JSPobjectsresponse,Request,Application,Session,Server,ADOetc. 

 

i. Writingonlineapplicationssuchasshopping,railway/air/busticket reservationsystem 

 

withset ofASP/JSP pages. 

ii. Usingsessionsandcookiesaspartofthewebapplication. 

5. WritingServlet ProgramusingHTTPServlet. 

 

6. Anyonlineapplicationwithdatabaseaccess. 

 

7. CreationofXMLdocumentfor aspecificdomain. 

 

8. WritingDTDorXMLschemaforthedomainspecificXMLdocument. 

 

9. ParsinganXMLdocumentusingDOMandSAXParsers. 

 

10. Samplewebapplicationdevelopmentintheopensourceenvironment. 
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22250H21-MIDDLEWARETECHNOLOGIES  

LTPC3

104 

AIM: 

Theaimofthecourse isto teachtherole ofmiddlewareinthedistributedenvironment 

and itscommonservices. 

 

OBJECTIVES: 

 Tostudythesetofservicesthatamiddlewaresystemconstitutesof. 

 Tounderstandhowmiddlewarefacilitatesthedevelopmentofdistributedapplicationsinheter
ogeneous environments. 

 Tostudyhowithelpstoincorporateapplicationportability,distributedapplicationcomp
onent interoperability and integration. 

 TolearntheobjectorientedmiddlewarebasicsthroughtheexampleofthefollowingCORB

A objects. 

 TounderstandthebasicsofWebservicesthat isthe mostoften-used 
middlewaretechnique. 

Introduction :What isadistributedsystem-Client serverArchitecture–Multi-tierArchitecture-

Middleware - Classificationofmiddleware- Event based middleware-Object based Middleware -

Message based middleware and its Principal functions- Introduction to concepts of 

databasemiddleware. 
 

RPC&messagePassingmiddleware-Introductiontoprocedurecalls-PrinciplesofRPCArchitecture- 

Structure of Communication - Java RMI 
 

Other middleware: Introduction to EJB- Introduction to JDBC &ODBC Interface 

DefinitionLanguage: Introduction to specification - IDL Identifiers-Attributes type correction -

Classes-Arrays- Documentation -Any type-Modules -Interfaces- Exceptionhandling -pre 

CompilerDirectives -OO Design using IDL. 
 

UNIT –V 9+3 

COM: Classes- Objects-Query Interface-Dynamic Composition-Apartments-In 

processActivation -Server Lifetime-Server Lifetime-COM Security-Access Control- 

Tokenmanagement- Introduction to DCOM. 

Total:60hrs 

UNIT– I 9+3 

UNIT– II 9+3 

UNIT– III 9+3 

UNIT– IV 9+3 

CORBA: CORBA 2 Standard- Standard Objectmodel- CORBA Architecture-CORBAClient and 

Object Implementation- Interface & Implementation repository-CORBA Services- Key Issues- 

Naming Services -Relationships- Event Services- life Cycle services- ObjectQuery Services-

properties Services-Time Services- CORBA facilities & CORBA Domains. 
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REFERENCEBOOKS: 

1. DanielSerian,“Middleware”,SpringerVerlag,1999. 

2. TroyBryanDowning, “JavaRMI:RemoteMethodInvocation”,IDGBooksIndia,2000. 

3. ThomasJMowbray&WilliamARuh,“InsideCORBADistributedObjectsandAppli

cation”, Addison Wesley, 1999. 

4. AlanPope,“CORBACompleteReferenceGuide”,AddisonWesley, 1998. 

5. DonBox,“EssentialCom”,AddisonWesley, 1999 
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22250H22-OBJECTORIENTEDSOFTWAREENGINEERING 
 

 

 

AIM:  
Tolearntheadvanced softwareengineering principlesand

 methodologiesforeffectivesoftware development. 

 

OBJECTIVES: 

• Tolearnaboutsoftwareprototyping,analysisanddesign. 

• TolearnUMLanditsusage. 

• Casestudiestoapplytheprinciples. 

 

Software Engineering Paradigms - Software Development process models - Project & Process -
Project management – Process & Project metrics - Object Oriented concepts & Principles. 

 

Software prototyping - Software project planning – Scope – Resources - Software Estimation -

Empirical Estimation Models-Planning-Risk Management - Software Project Scheduling –
ObjectOriented Estimation & Scheduling. 

 

 

 

 

Maintenance process-System documentation-program evolution dynamics-Maintenance costs-

Maintainability measurement – Case StudiesThe laboratory shall includedevelopmentofsystems 

applying the Software Engineering principles and methods for specific applications. 

Total:45 hrs 

TEXTBOOKS: 

1. RogerS.Pressman,“SoftwareEngineering 

APractitioner’sApproach”,FifthEdition,TataMcGraw Hill. 

2. GradyBooch,JamesRumbaugh,IvarJacobson–

“theUnifiedModelingLanguageUserGuide” – Addison Wesley,1999. (Unit III) 

UNIT-1 INTRODUCTION 8 

UNIT-2 PLANNING&SCHEDULING 9 

UNIT-3 ANALYSIS&DESIGN 12 

Analysis Modeling - Data Modeling - Functional Modeling & Information Flow-Behavioral 

Modeling-Structured Analysis - Object Oriented Analysis - Domain Analysis-Object oriented 

Analysis process - Object Relationship Model - Object Behaviour Model. Design Concepts & 

Principles - DesignProcess - DesignConcepts - Modular Design –DesignEffective Modularity- 

Introduction to Software Architecture - Data Design – Transform Mapping – Transaction 

Mapping – OOD - Design System design process- Object design process -Design Patterns. 

UNIT-4 IMPLEMENTATION&TESTING 8 

Top-Down, Bottom-Up, object oriented product Implementation& Integration. Software testing 
methods-White Box, Basis Path-ControlStructure –Black Box-Unit Testing- Integration testing- 

Validation & Systemtesting. Testing OOA & OOD models-Object oriented testing strategies. 

8 MAINTENANCE UNIT– 5 
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REFERENCEBOOKS: 

1. IanSommerville,“SoftwareEngineering”, VEditionAddison-Wesley1996. 

2. PankajJalote“AnIntegratedApproachtoSoftwareEngineering”NarosaPublishingHouse1991 

3. CarloGhezziMehdiJazayer,DinoMandrioli“FudamentalsofSoftwareEngineering”PrenticeHall 

of India 2002. 

4. Fairley,“SoftwareEngineeringConcepts”,Mc.GrawHill1985. 
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22250H23-INTERNETOFTHINGS  

LTPC4

004 

AIM: 

TointroducethestudenttovariousIOTtechniques. 

 

OBJECTIVES: 

 Tounderstandthefundamentals ofInternetofThings 

 TolearnaboutthebasicsofIOT protocols 

 TobuildasmallowcostembeddedsystemusingRaspberryPi. 
 

Internet of Things - Physical Design- Logical Design- IoT Enabling Technologies - IoT 

Levels&Deployment Templates - Domain Specific IoTs - IoT and M2M - IoT System 

Managementwith NETCONF-YANG-IoT Platforms Design Methodology 

 

UNITII IoTARCHITECTURE 9 
 

M2Mhigh – level ETSI architecture- IETF architecture for IoT- OGC architecture-

IoTreferencemodel-Domainmodel-informationmodel-functionalmodel-communicationmodel- 

IoTreference architecture To applythe concept to Internet of Things, in the real world scenario. 

 

Modbus–ZigbeeArchitecture–Networklayer–6LowPAN-CoAP-Security 
 

 

Real world design constraints-Applications- 

Assetmanagement,Industrialautomation,smartgrid,Commercialbuildingautomation,Smartcities-

participatory sensing-Data Analyticsfor IoT 
–Software& Management ToolsforIoTCloudStorageModels&CommunicationAPIs–
CloudforIoT-Amazon Web Services for IoT. 

TOTAL:45PERIODS 

UNITI INTRODUCTIONTOIoT 9 

ProtocolStandardizationforIoT–Efforts–M2MandWSNProtocols–SCADAand RFID Protocols 

– Unified DataStandards – Protocols – IEEE 802.15.4 –BAC Net Protocol – 

9 UNITIII IoTPROTOCOLS 

Building IOT with RASPERRY PI-IoT Systems - Logical Design using Python – IoT Physical 

Devices & Endpoints - IoT Device -Building blocks -RaspberryPi-Board - Linuxon RaspberryPi –

RaspberryPiInterfaces –Programming Raspberry PiwithPython- Other IoT Platforms- Arduino. 

9 UNITIV BUILDINGIoTWITHRASPBERRY PI&ARDUINO 

UNITV CASESTUDIESAND REAL-WORLDAPPLICATIONS 9 
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REFERENCES: 

1. ArshdeepBahga,VijayMadisetti,―InternetofThings–Ahands-onapproach‖,UniversitiesPress,2015 

2. Dieter Uckelmann, MarkHarrison, Michahelles, 

Florian(Eds),―ArchitectingtheInternetofThings‖,Springer,2011. 

3. HonboZhou,―TheInternetofThingsintheCloud:AMiddlewarePerspective‖,CRCPress,2012. 

4. JanHo¨ ller, Vlasios Tsiatsis , Catherine Mulligan, Stamatis , Karnouskos, 
StefanAvesand .David Boyle,"FromMachine-to-Machine totheInternetofThings- 
Introductiontoa NewAgeof Intelligence",Elsevier, 2014. 

5. OlivierHersent,DavidBoswarthick,OmarElloumi,―TheInternetofThings–
KeyapplicationsandProtocols‖,Wiley,2012 
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22250L26-.NETTECHNOLOGIESLAB 

 

 

Developthe following inASP.NETorVB.NET. 

1. Querytextboxand Displayingrecords 

 

2. Displayrecordsbyusingdatabase 

 

3. Datalistlinkcontrol 

4. Databindingusingdropdownlistcontrol 

 

5. Datagridpaging 

 

DevelopthefollowinginC#.NET. 

 

1. DemonstrateUseOfVirtualand override keywordinC# withasimpleProgram. 

 

2. WriteaPrograminC#toimplementStackoperations. 

 

3. WriteaProgramto demonstrateOperatoroverloading. 

 

4. DemonstratearraysofinterfacetypeswithaC#program. 

 

5. WriteaPrograminC#tobuildaclasswhich implementsaninterfacewhichalreadyexists. 
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22250H31-SOFTWAREPROJECTMANAGEMENT 

 

 

AIM: 

 

SoftwareProjectManagementprovides insighttotheimportanceofcarefulprojectmanagement 

 

OBJECTIVES: 

 UnderstandProject planningandmanagement. 

 IdentifyClientmanagementandprojectdefinition. 

 Understandtestingbasedapproachto development. 

 Teammanagementandongoingscheduletracking. 

 

ConventionalSoftwareManagement–EvolutionofSoftwareEconomics–ImprovingSoftwareEconomics – 

Conventional versus Modern Software Project Management. 

UNITII SOFTWAREMANAGEMENTPROCESSFRAMEWORK 9 

LifecyclePhases–ArtifactsoftheProcess–ModelBasedSoftware Architectures–WorkflowsoftheProcess 

– Checkpoints of the Process. 
 

IterativeProcessPlanning –OrganizationandResponsibilities–ProcessAutomation–ProcessControland Process 

Instrumentation – Tailoring the Process. 
 

DataGatheringand Analysis–PrinciplesofDataGathering–DataGatheringProcess–SoftwareMeasures – Data 

Analysis – Managing Software Quality – Defect Prevention. 

 

 
COCOMOCostEstimationModel–ChangeMetrics–CCPDS–R. 

 

TEXTBOOKS: 

Total:45hrs 

1. WalkerRoyce“SoftwareProjectManagementAUnifiedFramework”,PearsonEducation, 2004 

2. HumphreyWatts,“Managingthesoftwareprocess”,AddisonWesley,1989.(UnitIV) 

 

REFERENCES: 

1. RameshGopalaswamy,“ManagingGlobalProjects”,TataMcGrawHill,2001. 
2. BobHughes,Mikecotterell,“SoftwareProjectManagement”,3rdEdition,TatacGrawHill, 
2004. 

UNITV CASESTUDIES 9 

UNITI FUNDAMENTALS 9 

UNITIII SOFTWAREMANAGEMENTDISCIPLINES 9 

UNITIV MANAGEDANDOPTIMIZEDPROCESS 9 
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SEMESTER–I-ELECTIVE–I22250E16A-MULTIMEDIASYSTEMS 

 

AIM: 

ToimpartknowledgeonMultimediasystemanddesign. 

 

OBJECTIVES: 

 Tostudythegraphicstechniquesand algorithms. 

 TostudythemultimediaconceptsandvariousI/Otechnologies 

 

Line-CurveandEllipseDrawingAlgorithms–Attributes–Two-DimensionalGeometricTransformations – Two-

Dimensional Clipping and Viewing. 
 

Three-DimensionalObjectRepresentations–Three-DimensionalGeometricandModelingTransformations – 

Three-Dimensional Viewing – Color models – Animation. 
 

An Introduction – Multimedia applications – Multimedia System Architecture – Evolving technologies 

forMultimedia – Defining objects for Multimedia systems – Multimedia Data interface standards – 

MultimediaDatabases. 
 

Compression&Decompression–Data&FileFormatstandards–MultimediaI/Otechnologies-Digitalvoice and audio 

– Video image and animation – Full motion video – Storage and retrievalTechnologies. 
 

Multimedia Authoring & User Interface – Hypermedia messaging - Mobile Messaging – 

Hypermediamessage component – Creating Hypermedia message – Integrated multimedia message 

standards–Integrated Document management – Distributed Multimedia Systems. 

Total:45Hours 
REFERENCES: 

1. DonaldHearnandM.PaulineBaker,“ComputerGraphicsCVersion”,PearsonEducation,2003.(UNITI 

:Chapters1to6;UNIT2:Chapter9–12,15,16) 

2. PrabatKAndleighandKiranThakrar,“MultimediaSystemsandDesign”,PHI,2003.(UNIT3to5) 

3. JudithJeffcoate,“MultimediainpracticetechnologyandApplications”,PHI,1998. 

4. Foley,Vandam,Feiner,Huges,“Computer 

Graphics:Principles&Practice”,PearsonEducation,secondedition 2003. 

UNIT1 Introduction 9 

UNITIIThree-DimensionalConcepts 9 

UNITIIIMultimediaSystemsDesign 9 

UNITIVMultimediaFileHandling 9 

UNITV Hypermedia 9 
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AIM: 

 

 

OBJECTIVES: 

22250E16B-WEBENGINEERING 

 Understandthecharacteristicsofwebapplications
 LearntoModelwebapplications

 Beaware ofSystematicdesign methods

 Befamiliarwiththetestingtechniques for webapplications
 

Motivation,CategoriesofWebApplications,CharacteristicsofWebApplications.Requirements

ofEngineering in Web Applications- WebEngineering-ComponentsofWebEngineering-

Web EngineeringProcess-Communication-Planning. 

UNITII WEBAPPLICATIONARCHITECTURES&MODELLING 

 
Introduction-Categorizing Architectures- Specifics of Web Application Architectures, 

Components of a Generic Web ApplicationArchitecture-Layered 

Architectures, 2-LayerArchitectures,N-LayerArchitectures-Data-aspect Architectures, 

Database-centric Architectures- Architectures for Web

 DocumentManagement- Architectures for Multimedia Data-Modeling 

Specifics in WebEngineering, 

Levels,Aspects,PhasesCustomization,ModelingRequirements,HypertextModeling,Hypertext 

Structure Modeling Concepts ,Access Modeling Concepts, Relationto Content Modeling, 

Presentation Modeling, Relation to Hypertext Modeling, Customization Modeling, 

ModellingFramework-Modelinglanguages-AnalysisModelingforWebApps-

TheContentModel-TheInteraction Model-Configuration Model. 
 

Design for Web Apps- Goals-DesignProcess-Interactive Design- 

PrinciplesandGuidelines-Workflow-Preliminaries-DesignSteps-Usability-Issues-

InformationDesign-InformationArchitecture- structuring- Accessing Information-

NavigationDesign-FunctionalDesign-Wep App Functionality-Design Process-

Functional Architecture-DetailedFunctionalDesign. 

 
Introduction-Fundamentals-TestSpecificsinWebEngineering-TestApproaches- 

ConventionalApproaches,AgileApproaches-Testingconcepts-TestingProcess-TestScheme-Test 

Methods and Techniques- Link Testing-Browser Testing-UsabilityTesting-Load, Stress, and

 Continuous Testing, Testing Security, Test-driven Development,  -

ContentTesting-UserInterfacetesting-UsabilityTesting-CompatibilityTesting- Component 

Level Testing-Navigation  Testing-Configuration testing-Security

 andPerformance Testing- Test Automation. 

UNITV PROMOTINGWEBAPPLICATIONSANDWEBPROJECT 

Introduction-challengesinlaunchingthewebApplication-PromotingWebApplication- 

ContentManagement-UsageAnalysis-WebProjectManagement-ChallengesinWebProject 

Management-Managing Web Team- Managing the Development Process of

UNITIV TESTINGWEBAPPLICATIONS 9 

WEBAPPLICATIONS 9 

MANAGEMENT 9 

UNITI INTRODUCTIONTOWEBENGINEERING 9 

UNITIII WEBAPPLICATIONDESIGN 9 
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 aWeb Application- Risk, Developing a Schedule, Managing 

Quality, Managing Change, 
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TrackingtheProject.IntroductiontonodeJS-websockets. 

 

TOTAL: 45 PERIODS 

 

OUTCOMES: 

Uponcompletionofthiscourse,thestudentsshouldbeableto: 

 Explainthecharacteristicsofwebapplications.

 Modelwebapplications.

 Designwebapplications.

 Testwebapplications.

REFERENCES: 

1. ChrisBates,―WebProgramming:BuildingInternetApplications‖,ThirdEdition,WileyIndia
Edition,2007. 

2. GertiKappel,BirgitProll,―WebEngineering‖,JohnWileyandSonsLtd,2006. 
3. GuyW.Lecky-Thompson,―WebProgramming‖,CengageLearning,2008. 

4. JohnPaulMueller,―WebDevelopmentwithMicrosoftVisualStudio2005‖,Wiley
Dream tech,2006. 

5. RogerS.Pressman,DavidLowe,―WebEngineering‖,TataMcGrawHillPublication,2007. 
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22250E16C-SOFTWAREMETRICS 

 

AIM: 

Tounderstandsoftwarequalitymetrics. 

 

OBJECTIVES: 

 

 Tointroduce an integratedapproach tosoftwaredevelopmentincorporatingqualitymanagement 

methodologies. 

 Tostudyaboutthequalityimprovementsinsoftware 

 TounderstandtheSoftwareQualitysoftwarestandards 
 

 

-MeasurementsInSoftware Engineering-Scope OfSoftware Metrics-Measurements Theory-Goal Based 
Framework – Software Measurement Validation. 

 

EmpiricalInvestigation-PlanningExperiments-SoftwareMetricsDataCollection-AnalysisMethods–Statistical 

Methods. 
 

MeasurementOfInternetProductAttributes- SizeAndStructure - ExternalProductAttributes-

Measurement Of Quality. 
 

SoftwareQualityMetrics- ProductQuality- ProcessQuality- MetricsFor Software Maintenance-CaseStudies Of 

Metrics Program - Motorola - Hp And IBM. 
 

QualityManagement Models-RayleighModel- ProblemTrackingReport(PTR)Model- 

ReliabilityGrowth Model - Model Evaluation - Orthogonal Classification. 

TOTAL=45 

REFERENCES: 

1. NormanE–

Fentar,ShareLawrencePflieger,"SoftwareMetrics",InternationalThomson 

Computer Press, 1997. 

2. StephenH.Kin,"MetricandModelsinSoftwareQualityEngineering",AddisonWesl
ey 

UNITIMEASUREMENTSTHEORY 9 

UNITIIDATACOLLECTION ANDANALYSIS 9 

UNITIIIPRODUCTSMETRICS 9 

UNITIVQUALITYMETRICS 9 

UNITVMANAGEMENTMETRICS 9 
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SEMESTER–II- ELECTIVE–II 

 

22250E24A-ADVANCEDDISTRIBUTEDCOMPUTING 

AIM: 

 

Thiscoursediscussesthedepthconceptsofdistributedcomputinganditsfeatures. 

 

OBJECTIVES: 

Understandingtheconceptsof 

 processing.distributedsystems,operatingsystemissues. 

 learnaboutdistributedtransaction 

 studyaboutthedistributeddatabases. 

 

Characterization ofDistributed Systems - Examples - Resource Sharing and the Web - Challenges – 

SystemModels - Architectural and Fundamental Models - Networking and Internetworking - Types of 

Networks -Network Principles - Internet Protocols - Case Studies: Ethernet, WiFi. 

 

Interprocess Communication - The API for the Internet Protocols - External Data Representation 

andMarshalling - Client-Server Communication - Group Communication - Case Study: 

Interprocesscommunication in UNIX - Distributed Objects and Remote Invocation - Communication 

BetweenDistributed Objects - Remote Procedure Call - Events and Notifications - Case Study: Java RMI. 
 

The OS Layer - Protection - Processes and Threads - Communication and Invocation – OS Architecture -

Security - Overview - Cryptographic Algorithms - Digital Signatures - Cryptography Pragmatics – 

CaseStudies Kerberos, 802.11 WiFi - Distributed File Systems - File Service Architecture - Sun Network 

FileSystem - Distributed Debugging - Distributed Mutual Exclusion – Elections – Multicast 

CommunicationRelated Problems. 

 

UNIT-IV DISTRIBUTEDTRANSACTIONPROCESSING 9 

Transactions - Nested Transactions - Locks - Optimistic Concurrency Control - Timestamp Ordering -

Comparison - Flat and Nested Distributed Transactions -Atomic Commit Protocols - Concurrency Controlin 

Distributed Transactions - Transaction Recovery - Overview of Replication And Distributed 

MultimediaSystems. 
 

FeaturesofDistributedversusCentralizedDatabases-PrinciplesofDistributedDatabases-LevelsofDistribution 

Transparency -Reference Architecture for Distributed Databases - Types ofData Fragmentation 

-IntegrityConstraintsinDistributed Databases. 

Total:45hrs 

UNIT-I INTRODUCTION 9 

UNIT-II PROCESSESANDDISTRIBUTEDOBJECTS 9 

UNIT-III OPERATINGSYSTEMISSUES 9 

UNIT-V DISTRIBUTEDDATABASES 9 
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TEXTBOOKS: 
1GeorgeCoulouris, JeanDollimoreandTimKindberg, “DistributedSystemsConceptsandDesign”,Pearson 
Education, 4th Edition, 2005. 

1.DistributedDatabasePrinciples&Systems, StefanoCeri,GiuseppePelagattiMcGraw-Hill 

 

REFERENCES: 

1 SapeMullender,“DistributedSystems”,AddisonWesley,2ndEdition, 1993. 

2 AlbertFleishman,“DistributesSystems-SoftwareDesignandImplementation”,Springer-Verlag,1994. 
3 M.L.Liu,“DistributedComputingPrinciplesandApplications”,PearsonEducation,2004. 
4 AndrewSTanenbaum,MaartenvanSteen,”DistibutedSystems–Principlesand

 Pardigms”,PearsonEducation, 2002. 

5 MugeshSinghal,NiranjanGShivaratri,”AdvancedConceptsin OperatingSystems”,TataMcGrawHillEdition, 

2001. 

6. PrinciplesofDistributedDatabaseSystems,M.TamerOzsu,PatrickValduriez–PearsonEducation 
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AIM: 

22250E24B-DATAWAREHOUSING&DATAMINING 

 

ToservethestudentswithanemphasisonthedesignaspectsofDataMiningandDataWarehousing. 

 

OBJECTIVES: 

 To introducethe concept ofdata mining with in detailcoverage ofbasic tasks, metrics, issues, 

andimplication. Core topics like classification, clustering and association rules are exhaustively 

dealtwith. 

 Tointroducethe conceptofdatawarehousing withspecialemphasisonarchitectureanddesign. 

 

Introduction: Fundamentals of data mining, Data Mining Functionalities, Classification of Data 

Miningsystems, Major issues in Data Mining, Data Warehousing and Business Analysis: - Data 

warehousingComponents –Buildinga Datawarehouse –Mapping the DataWarehouse to aMultiprocessor 

Architecture–DBMS Schemas for Decision Support – Data Extraction, Cleanup, and Transformation Tools –

Metadata –reporting – Query tools and Applications – Online Analytical Processing (OLAP) – OLAP 

andMultidimensional Data Analysis. 

UNIT-II DATAMININGANDASSOCIATIONRULEMINING 9 

DataMining: - DataMiningFunctionalities– DataPreprocessing–DataCleaning– DataIntegrationand 

Transformation – Data Reduction – Data Discretization and Concept Hierarchy Generation. 
Association Rule Mining: - Efficient and Scalable Frequent Item set Mining Methods –

MiningVariousKindsofAssociationRules–AssociationMiningtoCorrelationAnalysis – 

Constraint-Based Association Mining. 

 
Classificationand Prediction: - Issues Regarding Classificationand Prediction – Classification byDecision 

TreeIntroduction–BayesianClassification–RuleBasedClassification–Classificationby

 Back

propagation– Support VectorMachines – AssociativeClassification– LazyLearners – Other Classification 

Methods– Prediction– Accuracyand Error Measures – Evaluating the Accuracyofa Classifier or Predictor– 

Ensemble Methods – Model Section. 
 

Cluster Analysis: - Types of Data in Cluster Analysis – A Categorization of Major Clustering Methods –

Partitioning Methods – Hierarchical methods – Density-Based Methods – Grid-Based Methods – Model-

Based Clustering Methods – Clustering High- Dimensional Data – Constraint-Based Cluster Analysis –

Outlier Analysis. 
 

 

Mining Object, Spatial, Multimedia, Text and Web Data: Multidimensional Analysis andDescriptiveMining 

ofComplexData Objects – SpatialData Mining – Multimedia Data Mining – Text Mining – Miningthe World 

Wide Web. 

TOTAL=45HRS 

REFERENCES: 

UNIT-III CLASSIFICATIONANDPREDICTION 9 

UNIT-I INTRODUCTION 9 

UNITIV CLUSTERANALYSIS 9 

UNITV MININGOTHERDATA 9 
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1. JiaweiHanandMichelineKamber“DataMiningConceptsandTechniques”SecondEdition,Elsevier, 
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Reprinted 2008. 

2. AlexBersonandStephenJ.Smith“DataWarehousing,DataMining &OLAP”,TataMcGraw–HillEdition, 
Tenth Reprint 2007. 

3. K.P.Soman,ShyamDiwakarand V.Ajay“Insight into DataminingTheory 
andPractice”,EasterEconomy Edition, Prentice Hall of India, 2006. 

4. G.K. Gupta“IntroductiontoDataMiningwithCaseStudies”, EasterEconomyEdition, PrenticeHallofIndia, 

2006. 

5. Pang-NingTan,MichaelSteinbachandVipinKumar“Introductionto DataMining”,PearsonEducation, 2007. 
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OBJECTIVES: 

22250E24C-INFORMATIONRETRIEVALTECHNIQUES  
LTPC4 

004 

 Tounderstandthebasicsofinformationretrievalwithpertinencetomodeling,queryoperationsand
indexing

 Togetanunderstandingofmachinelearningtechniquesfortextclassificationandclustering.

 TounderstandthevariousapplicationsofinformationretrievalgivingemphasistomultimediaIR,web

search
 Tounderstandtheconceptsofdigitallibraries

 

BasicConcepts – PracticalIssues - RetrievalProcess–Architecture -BooleanRetrieval–

RetrievalEvaluation–OpenSourceIRSystems–HistoryofWebSearch–WebCharacteristics–

TheimpactofthewebonIR––IRVersusWebSearch–ComponentsofaSearchengine 
 

TaxonomyandCharacterizationofIRModels–BooleanModel–VectorModel-TermWeighting 

–ScoringandRanking–LanguageModels–SetTheoreticModels-ProbabilisticModels–

AlgebraicModels–StructuredTextRetrievalModels–ModelsforBrowsing 
 

StaticandDynamicInvertedIndices –IndexConstructionandIndexCompression.Searching-

Sequential Searching and Pattern Matching. Query Operations -Query Languages –

QueryProcessing - Relevance Feedback and Query Expansion - Automatic Local and 

GlobalAnalysis –MeasuringEffectivenessandEfficiency 
 

TextClassification and Naïve Bayes–VectorSpaceClassification–

SupportvectormachinesandMachine learning on documents. FlatClustering–

HierarchicalClustering–Matrixdecompositionsandlatentsemanticindexing–FusionandMetalearning 

9 

UNITV SEARCHINGTHEWEB 

andLanguages–IndexingandSearchingParallelandDistributedIR–DigitalLibraries 

TOTAL:45PERIODS 
OUTCOMES: 
Uponcompletionofthiscourse,thestudentsshouldbeableto: 

 BuildanInformation Retrievalsystemusingtheavailabletools. 

 IdentifyanddesignthevariouscomponentsofanInformationRetrievalsystem. 

 ApplymachinelearningtechniquestotextclassificationandclusteringwhichisusedforefficientInfor

mation Retrieval. 

 DesignanefficientsearchengineandanalyzetheWebcontentstructure. 

UNITI INTRODUCTION:MOTIVATION 9 

UNITII MODELING 9 

UNITIII INDEXING 9 

UNITIV CLASSIFICATIONANDCLUSTERING 9 

Searchingthe Web –Structureofthe Web –IRandwebsearch–StaticandDynamicRanking –

WebCrawlingandIndexing–LinkAnalysis-XMLRetrievalMultimediaIR:Models 
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REFERENCES: 

1. ChristopherD.Manning,PrabhakarRaghavan,HinrichSchutze,―IntroductiontoInformationR

etrieval‖,Cambridge UniversityPress,First SouthAsianEdition,2008. 

2. Implementing and Evaluating Search Engines‖, The

 MITPress,Cambridge,MassachusettsLondon,England,2010 

3. RicardoBaeza–Yates,BerthierRibeiro–

Neto,―ModernInformationRetrieval:TheconceptsandTechnology

behindSearch‖(ACMPressBooks),Second Edition,2011. 
4. StefanButtcher,CharlesL.A.Clarke,GordonV.Cormack,―InformationRetrieval 
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22250E25A-SERVICEORIENTEDARCHITECTURE 

AIM: 

Tofamiliarizethestudentswiththeconceptsofserviceorientedarchitectures.(SOA). 

 
OBJECTIVES: 

 UnderstandSOA,serviceorientationandwebservices 
 AnalyzinganddesigningbusinessbasedonSOAprinciples. 

 Learningthe conceptsofXML. 
 

Software Architecture – Types of IT Architecture – SOA – Evolution – Key components – perspective 

ofSOA – Enterprise-wide SOA – Architecture – Enterprise Applications – Solution Architecture for 

enterpriseapplication – Software platforms for enterprise Applications – Patterns for SOA – SOA 

programmingmodels. 
 

Service-oriented Analysis and Design – Design of Activity, Data, Client and business process services –

Technologies ofSOA–SOAP– WSDL – JAX –WS– XML WSfor .NET – Serviceintegration withESB– 

Scenario – Business case for SOA– stakeholder objectives – benefits ofSPA– Cost Savings 

 

SOA implementation and Governance – strategy– SOA development – SOA governance – trends in SOA –
event-driven architecture – software s a service – SOA technologies – proof-of-concept – 

processorchestration – SOA best practices 

 

Metadatamanagement–XMLsecurity–XMLsignature–XMLEncryption–SAML–XACML–XKMS– WS-

Security– Security in web service framework – advanced messaging 
 

Transactionprocessing–paradigm–protocolsand coodination–transactionspecifications–SOAinmobile– 

research issues 

Total: 45hrs 

REFERENCES: 

1. ShankarKambhampaly,“Service–OrientedArchitectureforEnterpriseApplications”,WileyIndiaPvtLtd, 
2008. 

2. EricNewcomer,GregLomow,“UnderstandingSOAwithWebServices”,PearsonEducation. 

3. MarkO’Neill,etal., “WebServicesSecurity”,TataMcGraw-HillEdition,2003. 

UNITI 9 

UNITII 9 

UNITIII 9 

UNITIV 9 

UNITV 9 
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AIM: 

22250E25B-HIGHSPEED NETWORKS 

Tostudythevariousperformanceandanalysisissues involvedinhigh-speeddatatransmission. 

 

OBJECTIVES: 

Beableto 

 

 Describeandinterpretthebasicsofhighspeednetworking technologies. 

 Applytheconceptlearntinthiscoursetooptimizeandtroubleshoothigh-speednetwork. 

 Demonstratetheknowledge ofnetworkplanning andoptimization 
 

Frame RelayNetworks - Asynchronous transfer mode - ATM ProtocolArchitecture, ATM logical 

Connection,ATMCell-ATMServiceCategories-AAL.HighSpeedLANs:Fast Ethernet,Gigabit 

Ethernet, Fiber Channel - Wireless LANs: applications, requirements - Architecture of802.11 

 

UNIT-2: CONGESTIONANDTRAFFICMANAGEMENT 9 

Queuing Analysis- Queuing Models- SingleServer Queues -EffectsofCongestion- CongestionControl-

TrafficManagement-CongestionControlinPacketSwitchingNetworks-FrameRelayCongestionControl. 

UNIT-3 :TCPANDATMCONGESTIONCONTROL 9 

TCP Flow control- TCP Congestion Control- Retransmission - Timer Management - Exponential RTO 

backoff- KARN's Algorithm - Window management - Performance ofTCP over ATM. Traffic and 

CongestioncontrolinATM-Requirements-Attributes-TrafficManagement Framework,TrafficControl 

-ABRtrafficManagement -ABRratecontrol,RMcellformats,ABRCapacityallocations-GFRtraffic management. 

UNIT-4:INTEGRATEDANDDIFFERENTIATED SERVICES 9 

IntegratedServicesArchitecture-Approach,Components,Services-QueuingDiscipline,FQ,PS,BRFQ,GPS, 
WFQ - Random Early Detection, Differentiated Services 

 

RSVP-Goals&Characteristics,DataFlow,RSVPoperations,ProtocolMechanisms-MultiprotocolLabel 
Switching - Operations, LabelStacking, Protocoldetails - RTP -ProtocolArchitecture, Data 

TransferProtocol, RTCP. 

 

Total:45hrs 

TEXTBOOK: 

1. WilliamStallings,"HIGHSPEEDNETWORKSANDINTERNET",PearsonEducation,SecondEdition,2002. 

 

REFERENCES: 

1. Warland&PravinVaraiya, "HIGH PERFORMANCE COMMUNICATION NETWORKS", 

JeanHarcourtAsia Pvt. Ltd., II Edition, 2001. 

2. IrvanPepelnjk,JimGuichardandJeffApcar,"MPLSandVPNarchitecture",CiscoPress,Volume1and2, 2003 

UNIT-1 :HIGHSPEED NETWORKS 9 

UNIT-5:PROTOCOLSFOR QOSSUPPORT 9 
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withPython",FirstEdition,O‗ReillyMedia,326009.  

 

 

OBJECTIVES: 

22250E25C-LANGUAGETECHNOLOGIES 
LTPC4 

004 

 Tolearnthefundamentalsofnaturallanguageprocessing
 ToappreciatetheuseofCFGand PCFGinNLP

 Tounderstandtheroleofsemanticsandpragmatics
 

Words-RegularExpressionsandAutomata-WordsandTransducers-N-grams-Part-of-

Speech–Tagging-Hidden Markov and Maximum Entropy Models. 
 

Speech–Phonetics-SpeechSynthesis-AutomaticSpeechRecognition-SpeechRecognition:-
Advanced Topics-Computational Phonology. 

 

FormalGrammarsofEnglish-SyntacticParsing-StatisticalParsing-FeaturesandUnification–

Language and Complexity. 

 

TheRepresentationofMeaning-ComputationalSemantics-LexicalSemantics-

ComputationalLexical Semantics –Computational Discourse. 
 

 

InformationExtraction- Question Answering 
andSummarization- Dialogueand Conversational 
Agents-Machine Translation. 

OUTCOMES: 

Uponcompletion ofthiscourse,thestudentsshouldbeableto: 

 Totaggiventextwithbasic Languagefeatures 
 TodesignaninnovativeapplicationusingNLPcomponents 

 

 

TOTAL:45PERIODS 

 Toimplementarulebasedsystemtot acklemorphology/syntaxofalanguage 
 Todesignatagsettobeusedforstatisticalprocessingforreal-timeapplications 

 Tocompareandcontrastuseofdifferent 

statisticalapproachesfordifferenttypesof NLP applications. 

REFERENCES: 

1. BreckBaldwin,"LanguageProcessingwithJavaandLingPipeCookbook",Atla
nticPublisher,2015. 

2. DanielJurafsky,"SpeechandLanguageProcessing:AnIntroductiontoNaturalLanguage
Processing, Computational Linguistics and Speech", Pearson Publication,2014. 

3. NitinIndurkhyaandFredJ.Damerau,"HandbookofNaturalLanguageProc
essing",SecondEdition,ChapmanandHall/CRCPress,2010. 

4. RichardMReese,"NaturalLanguageProcessingwithJava",O‗ReillyMedia,2015. 

5. StevenBird,EwanKleinandEdwardLoper,-"NaturalLanguageProcessing 

UNITI INTRODUCTION 9 

UNITII SPEECH 9 

UNITIII SYNTAX 9 

UNITIV SEMANTICSANDPRAGMATICS 9 

UNITV APPLICATIONS 9 
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22250E32A-CLOUDCOMPUTING 

AIM: 

 

Toacquirebasicknowledgeoncloudcomputinganditsapplications 

OBJECTIVES: 

 Identifycloudcomputingmodels,characteristics,andtechnologies. 

 Getknowledgeaboutthedifferentarchitecturesincloud. 

 Identifytheinformationaboutservicemanagementandcloudsecurities. 
 

Overview of Computing Paradigm- Recent trends in Computing - Evolution of cloud computing -

Introduction to Cloud Computing -Cloud Computing (NIST Model)- Properties, Characteristics 

&Disadvantages - Cloud computing vs. Cluster computing vs. Grid computing - Role ofOpenStandards 

 

CloudComputingArchitecture- Cloudcomputing stack -ServiceModels(XaaS)- 
InfrastructureasaService(IaaS) - Platformas a Service(PaaS) - Software as a Service(SaaS)- Deployment 
Models 

 

InfrastructureasaService(IaaS)-IntroductiontoIaaS-ResourceVirtualization–Examples.Platformasa 

Service(PaaS) -Introductionto PaaS -Cloud Platformand Management –Examples - Software 

asaService(SaaS) - Introduction to SaaS 
 

Service Management in Cloud Computing - Service Level Agreements(SLAs)- Identity & 

AccessManagement - Access Control - Trust, Reputation, Risk - Authentication in cloud computing, 

Clientaccess in cloud, Cloud contracting Model, Commercial and business considerations - 

Authentication incloud computing, Client access in cloud, Cloud contracting Model, Commercial and 

businessconsiderations. 

 

Cloud Security- Infrastructure Security- Network level security- Host level security- Application 

levelsecurity - Data security and Storage - Data privacy and security Issues, Jurisdictional issues raised 

byData location - Case Study on Open Source & Commercial Clouds – Eucalyptus - Microsoft Azure -

Amazon EC2. 

 

Total:45hrs 

UNIT-I 9 

UNIT-II 9 

UNIT-III 9 

UNIT-IV 9 

UNIT-V 9 
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REFERENCEBOOKS: 

1. CloudComputingBible,BarrieSosinsky,Wiley-India, 2010 

2. CloudComputing:PrinciplesandParadigms,Editors:RajkumarBuyya,JamesBroberg,And

rzej M. Goscinski, Wile, 2011 

3. CloudComputing:Principles,SystemsandApplications,Editors:NikosAntonopoulos,LeeGilla

m, Springer, 2012 

4. CloudSecurity:AComprehensiveGuidetoSecureCloudComputing,RonaldL.Krutz,Russe

ll Dean Vines, Wiley-India, 2010 
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22250E32B-SPEECHPROCESSINGANDSYNTHESIS 

 

AIM: 

TostudyabouttheSpeechProcessingandSynthesis 

JECTIVES 

Tounderstandthemathematicalfoundationsneededforspeechprocessing 

Tounderstandthebasicconceptsand algorithmsofspeechprocessingand synthesis 

Tofamiliarizethestudentswiththevariousspeechsignalrepresentation,codingandrecognitiontechniqu

es 

Toappreciatetheuseofspeechprocessingincurrenttechnologiesandtoexposethestudentstoreal–world 
applications of speech processing 

 

Introduction–SpokenLanguageStructure–PhoneticsandPhonology–SyllablesandWords–

SyntaxandSemantics–Probability,StatisticsandInformationTheory–ProbabilityTheory–

EstimationTheory–SignificanceTesting–InformationTheory. 
 

UNITII SPEECHSIGNALREPRESENTATIONSANDCODING 9 

OverviewofDigitalSignalProcessing–SpeechSignalRepresentations–Shorttime 

FourierAnalysis–AcousticModelofSpeechProduction–LinearPredictiveCoding– 
CepstralProcessing–FormantFrequencies–TheRoleofPitch–SpeechCoding–LPCCoder. 

UNITIII SPEECHRECOGNITION 9 

Hidden Markov Models – Definition – Continuous and Discontinuous HMMs – Practical 

Issues–Limitations.AcousticModeling–VariabilityintheSpeechSignal–Extracting 
Features–PhoneticModeling–AdaptiveTechniques–ConfidenceMeasures–Other 

Techniques. 
 

Lexicon – Document Structure Detection – Text Normalization – Linguistic Analysis –
HomographDisambiguation–Morphological Analysis–Letter-to-soundConversion–
Prosody–Generationschematic–SpeakingStyle–SymbolicProsody–DurationAssignment–
Pitch Generation 

 
Attributes–FormantSpeechSynthesis–ConcatenativeSpeechSynthesis–
ProsodicModification of Speech–Source-filter Models for Prosody Modification–
Evaluation of TTS Systems. 

TOTAL: 45 PERIODS 

REFERENCES: 

1. JosephMariani,―LanguageandSpeechProcessing‖,Wiley,2009. 

2. LawrenceRabinerandBiing–
HwangJuang,―FundamentalsofSpeechRecognition‖ ,Prentice Hall 
Signal 
ProcessingSeries,1993. 

3. SadaokiFurui,―DigitalSpeechProcessing:Synthesis,andRecognition,SecondEdition,(Sig
nalProcessing and Communications)‖, Marcel Dekker,2000. 

4. ThomasF.Quatieri,―Discrete-TimeSpeechSignalProcessing‖,PearsonEducation,2002. 

UNITV SPEECHSYNTHESIS 9 

UNITI FUNDAMENTALSOFSPEECHPROCESSING 9 

UNITIV TEXTANALYSIS 9 
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22250E32C-SOFTCOMPUTING 

 

AIM: 

Tounderstandthe conceptsofArtificialIntelligence, ANN,GeneticAlgorithmsandFuzzy 

systemsanditsapplications. 

OBJECTIVES: 

. 
 To introduce the ideas of Neural networks, fuzzy logic and use of heuristics baseonhumanexperience. 

 Tohaveageneralunderstanding ofsoft computing methodologies, 

includingartificialneuralnetworks,fuzzy sets, fuzzy logic, fuzzy clustering techniques and genetic 

algorithms; 

 To Design and development of certain scientific and commercial application using 

computationalneural network models, fuzzy models, fuzzy clustering applications and genetic 

algorithms inspecified applications. 

 

IntroductiontoNeuro–FuzzyandSoftComputing–FuzzySets–BasicDefinitionand 

Terminology – Set–Theoretic Operations – Member Function Formulation and Parameterization – 

FuzzyRules and Fuzzy Reasoning – Extension Principle and Fuzzy Relations – Fuzzy If Then Rules – 

FuzzyReasoning – Fuzzy Inference Systems – Mamdani Fuzzy Models – Sugeno Fuzzy Models – 

TsukamotoFuzzy Models – Input Space Partitioning and Fuzzy Modeling. 
 

Derivative based Optimization – Descent Methods – The Method of Steepest Descent – Classical 

Newton’sMethod – Step Size Determination – Derivative Free Optimization – Genetic Algorithms – 

SimulatedAnnealing – Random Search – Downhill Simplex Search. 
 

Supervised Learning NeuralNetworks – Perceptrons – Adaline – Backpropagation Multilayer perceptrons –

Radial Basis Function Networks – Unsupervised Learning and Other Neural Networks – 

CompetitiveLearning Networks – Kohonen Self – Organizing Networks – Learning Vector Quantization – 

HebbianLearning. 
 

Adaptive Neuro – Fuzzy Inference Systems – Architecture – Hybrid Learning Algorithm –LearningMethods 

that Cross fertilize ANFIS and RBFN – Coactive Neuro Fuzzy Modeling – Framework – NeuronFunctions 

for Adaptive Networks – Neuro Fuzzy Spectrum. 

 

UNIT-VAPPLICATIONOFCOMPUTATIONALINTELLIGENCE 8 

Printed CharacterRecognition – Inverse Kinematics Problems – Automobile Fuel Efficiency Prediction –

Soft Computing for Color Recipe Prediction. 

Total:45hrs 

UNIT-IFUZZYSETTHEORY 10 

UNIT-IIOPTIMIZATION 8 

UNIT-IIINEURALNETWORKS 10 

UNIT-IVNEUROFUZZYMODELING 9 
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TEXTBOOK: 

1. J.S.R.Jang,C.T.SunandE.Mizutani, “Neuro FuzzyandSoft Computing”,PHI,PearsonEducation, 2004. 

 

REFERENCES: 

1. TimothyJ.Ross,“FuzzyLogicwithEngineeringApplication“,McGrawHill, 1977. 
2. DavisE.Goldberg,“GeneticAlgorithmsSearch,OptimizationandMachineLea
rning”,Addison Wesley, 1989. 

3. S.RajasekaranandG.A.V.Pai,”NeuralNetworks,FuzzyLogicandGeneticAlgorithms”,PHI,2003. 

4. R.Beernaert,P.SimpsonandR.Dobbins,”ComputationalIntelligencePCTools”,APP

rofessional, Boston, 1996. 
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22250E33A–ADVANCEDDATABASETECHNOLOGY 
LTPC4 

004 

 

AIM: 

Topreparethestudenttounderstand,develop,andmanagemoreadvanceddatabaseapplications. 

 

OBJECTIVES: 

Beableto 

Knowtheoperationsofparallelanddistributeddatabases. 

Understandthestructuresand standardsofobjectrelationaldatabases. 

Getfamiliar withtheconceptsofXML, MobileandMultimediaDatabases. 

 

UNIT-I PARALLELANDDISTRIBUTEDDATABASES 9 

Database SystemArchitectures: Centralized and Client-Server Architectures – Server SystemArchitectures–

ParallelSystems-DistributedSystems–ParallelDatabases:I/OParallelism–InterandIntraQueryParallelism–

InterandIntraoperationParallelism–DistributedDatabaseConcepts-DistributedData Storage–

DistributedTransactions–CommitProtocols–ConcurrencyControl–DistributedQueryProcessing – Three Tier 

Client Server Architecture- Case Studies. 

 

UNIT-II OBJECTANDOBJECTRELATIONAL DATABASES 9 

Concepts for Object Databases: Object Identity – Object structure – Type Constructors – Encapsulation 

ofOperations – Methods –Persistence – Type and Class Hierarchies – Inheritance – ComplexObjects – 

ObjectDatabase Standards, Languages and Design: ODMG Model – ODL – OQL – Object 

RelationalandExtended – Relational Systems : Object Relational features in SQL/Oracle – Case Studies. 
 

XMLDatabases: XML DataModel – DTD - XMLSchema - XMLQuerying – Web Databases – JDBC–
Information Retrieval – Data Warehousing – Data Mining 

 

Mobile Databases: Locationand Handoff Management - Effect ofMobilityonData Management - 

LocationDependent Data Distribution - Mobile Transaction Models - Concurrency Control - Transaction 
CommitProtocols- Mobile Database Recovery Schemes. 

 
MultidimensionalDataStructures–ImageDatabases–Text/DocumentDatabases-VideoDatabases–Audio 

Databases – Multimedia Database Design. 

UNIT-V MULTIMEDIADATABASES 9 

UNIT-III XMLDATABASES 9 

UNIT-IV MOBILEDATABASES 9 
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Total=45hrs 

REFERENCES: 
1. R. Elmasri, S.B. Navathe, “Fundamentals of Database Systems”, Fifth Edition,
 PearsonEducation/Addison Wesley, 2007. 

2. ThomasCannollyandCarolynBegg,“ DatabaseSystems,A PracticalApproach toDesign, 
Implementation and Management”, Third Edition, Pearson Education, 2007. 

3. HenryFKorth,AbrahamSilberschatz,S.Sudharshan,“DatabaseSystemConcepts”,FifthEdition,McGr

aw Hill, 2006. 

4. C.J.Date,A.KannanandS.Swamynathan,”AnIntroductiontoDatabaseSystems”,EighthEdition,PearsonEduc
ation, 2006. 
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22250E33B-RECONFIGURABLECOMPUTIN 

AIM: 

TounderstandabouttheReconfigurableComputing. 

OBJECTIVES: 

 Tounderstandtheneedforreconfigurable computing 
 Toexposethestudentstovariousdevicearchitectures 
 Toexaminethevariousreconfigurablecomputing systems 
 Tounderstandthedifferent typesofcomputemodels forprogrammingreconfigurable 
 architectures 
 ToexposethestudentstoHDLprogrammingandfamiliarizewiththedevelopment 

 environment 

 Toexposethestudentstothevariousplacementandrouting protocols 

 TodevelopapplicationswithFPGAs 

 

GeneralPurposeComputingVsReconfigurableComputing–SimpleProgrammableLogicDevices–

ComplexProgrammableLogicDevices–FPGAs–DeviceArchitecture-CaseStudies. 

UNITII RECONFIGURABLECOMPUTINGARCHITECTURESANDSYSTEMS 9 

ReconfigurableProcessingFabricArchitectures–RPFIntegrationintoTraditionalComputingSystems–

ReconfigurableComputingSystems–CaseStudies–ReconfigurationManagement. 

 

ComputeModels-ProgrammingFPGAApplicationsinHDL–CompilingCforSpatialComputing–

Operating System Support for Reconfigurable Computing. 
 

TheDesignFlow-TechnologyMapping–FPGAPlacementandRouting–

ConfigurationBitstreamGeneration–CaseStudieswithAppropriateTools. 

 

UNITV APPLICATIONDEVELOPMENTWITHFPGAS 
CaseStudiesofFPGAApplications–SystemonaProgrammableChip(SoPC) 

9 
Designs. 

TOTAL:45PERIODS 

REFERENCES: 

1. Christophe Bobda,―Introduction to 

ReconfigurableComputing–

Architectures,AlgorithmsandApplications‖,Springer,2010. 

2. Maya B. Gokhaleand 

PaulS.Graham,―ReconfigurableComputing:AcceleratingCo 

mutation with Field-ProgrammableGateArrays‖,Springer,2005. 

3. FPGAFrontiers:NewApplicationsinReconfigurableComputing,2017,NicoleHemsoth,Timot
hy PrickettMorgan, Next Platform. 

4. ReconfigurableComputing:FromFPGAstoHardware/SoftwareCodesign20

11EditionbyJoaoCardoso(Editor),Michael Hübne ,Springer 

UNITI DEVICEARCHITECTURE 9 

UNITIII PROGRAMMINGRECONFIGURABLESYSTEMS 9 

UNITIV MAPPINGDESIGNSTORECONFIGURABLEPLATFORMS 9 
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5. ScottHauckandAndreDehon(Eds.),―ReconfigurableComputing–
TheTheoryandPracticeofFPGA-

BasedComputation‖,Elsevier/MorganKaufmann,2008. 
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22250E33C-GREENCOMPUTING 

AIM: 

 

ToUnderstandGreenTechnologyandtoimplementGreencomputingpracticestoefficientlyusethecomputers 

and its resources. 

 

OBJECTIVES: 

 Understandingscientificandsocialenvironment. 

 MinimizingenergyconsumptionfromtheITestate. 

 Purchasinggreenenergyand usinggreensuppliers. 

 Reducingthepaperandotherconsumablesused. 

 Minimizingequipmentdisposalrequirements. 

 

Origins,Regulationsandindustryinitiatives-Government,Industry. 
 

Approachestogreencomputing-Productlongevity,Algorithmicefficiency. 
 

Resourceallocation,Virtualization. 
 

Terminalservers,Powermanagement,Operatingsystemsupport,Powersupply,Storage,Video 
card,Display. 

 

Web,TemporalandSpatialDataMiningMaterialsrecycling,Telecommuting,Middlewaresupportforgreencomputing

, Tools for monitoring, HPC computing, GreenMobile, embedded computing and networking, Management 

Frameworks Standards and metrics for computing green 

Total:45hrs 

REFERENCES: 

1. GreenComputingandGreenITBestPracticesonRegulationsandIndustryInitiatives, Virtualization,Power 

Management, Materials Recycling and Telecommuting by Jason Harris. 
2. GreenIT:ReduceYourInformationSystem'sEnvironmentalImpactWhileAddingtotheBottomLine.ByTob
yVelte (Author), Anthony Velte (Author), Robert Elsenpeter (Author), MC-Grow Hill 

3. TheGreeningofIT-HowCompaniesCanMakeaDifferencefortheEnvironmentbyJohnLamb. 

UNIT-I 9 

UNIT-II 9 

UNIT-III 9 

UNIT-IV 9 

UNIT-V 9 
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22250E34A-SOFTWAREQUALITYASSURANCE 

 

AIM: 

Todeveloptheabilitytoanalyzeand estimatethequalityofthesoftware. 

 

OBJECTIVES: 

 Tointroduce an integratedapproach tosoftwaredevelopmentincorporatingqualitymanagement 

methodologies. 

 Tostudyaboutthequalityimprovementsinsoftware 

 TounderstandtheSoftwareQualitysoftwarestandards 

 
Introduction to software quality - challenges – objectives – quality factors –components of SQA–contract 

review – development and quality plans – SQA components in project life cycle –SQA defectremoval 

policies – Reviews 
 

Basicsofsoftwaretesting–testgenerationfromrequirements–finitestatemodels–combinatorialdesigns 

-testselection,minimizationandprioritizationforregressiontesting–testadequacy,assessmentandenhancement 
 

Testingstrategies–whiteboxandblackboxapproach–integrationtesting– systemand 

acceptance testing – performance testing – regression testing - internationalization testing – adhoc testing –
website testing – usabilitytesting – accessibilitytesting Test plan – management –executionand reporting –

software test automation – automated testing tools 
 

Hierarchical models of software quality – software quality metrics –function points –Software 

productquality – software maintenance quality – effect ofcase tools – software quality infrastructure – 

procedures –certifications – configuration management – documentation control. 
 

Project progresscontrol – costs– qualitymanagement standards – project processstandards –managementand 

its role in SQA – SQA unit 

Total=45hrs 

REFERENCES 

1. 1.DanielGalin,Softwarequalityassurance –fromtheorytoimplementation,Pearsoneducation,2009. 

2. AdityaMathur,Foundationsofsoftwaretesting,PearsonEducation,2008. 

3. SrinivasanDesikanandGopalaswamyRamesh, Softwaretesting–

principlesandpractices,Pearsoneducation, 2006. 

4. RonPatton,SoftwareTesting,secondedition, Pearsoneducation, 2007. 

UNITI 9 

UNITII 9 

UNITIII 9 

UNITIV 9 

UNITV 9 
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19250E34B-Bio-Informatics 

AIM: 

Toimpartknowledge,onbasictechniquesofBioinformatics. 

OBJECTIVES: 

 
UNITIFUNDAMENTALS7 
TheCentralDogma–KillerApplication–ParallelUniverses–Watson’sDefinition–TopDownVs 

Bottom Up Approach – Information Flow – Conversance – Communications. 

UNITIIDATABASEANDNETWORKS9 

Definition – Data Management – Data Life Cycle – Database Technology – Interfaces –
Implementation–NetworksCommunicationModels–TransmissionTechnology–Protocols–Bandwidth – 

Topology – Contents – Security – Ownership – Implementation. 

UNITIIISEARCHENGINESANDDATAVISUALIZATION10 

SearchProcess–Technologies–SearchingandInformationTheory–ComputationalMethods –

KnowledgeManagement –SequenceVisualizations–StructureVisualizations–User Interfaces– 

Animation Vs Simulation. 

UNITIVSTATISTICS–DATAMININGANDPATTERNMATCHING11 

StatisticalConcepts – Micro Arrays – Imperfect Data –Basics– Quantifying – Randomness –

Data Analysis – Tools Selection – Alignment – Clustering – Classification – Data Mining 

Methods–Technology–InfrastructurePatternRecognition–Discovery–MachineLearning –Text 

Mining – PatternMatching Fundamentals – Dot MatrixAnalysis – SubstitutionMatrix –

Dynamic Programming – Word Method – Bayesian Method – Multiple Sequence Alignment 

Tools. 

UNITVMODELINGSIMULATIONANDCOLLABORATION8 
DrugDiscoveryFundamentals–ProteinStructure–SystemBiologyTools–Collaborationand 
Communication – Standards – Issues – Case Study. 

Total:45hrs 

TEXTBOOK: 

1. BryanBergeron,“BioInformaticsComputing”,PrenticeHall,2003.RE

FERENCES: 

1. T.K.Affward,D.J.ParrySmith,“IntroductiontoBio Informatics”,PearsonEducation,2001. 

2. PierreBaldi,SorenBrunak,“BioInformaticsTheMachineLearningApproach”,2ndEditi

on, First East West Press, 2003. 

communicatewithotherswhousethese tools. 

Learnthekeymethodsandtoolsusedin bioinformatics. 

TounderstandEvolutionaryTreesand Phylogeny. 

Tohaveabilitytodesigndrugs. 

Buildasolidfoundationandacquirethevocabularyyouneedtosuperviseorto 
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22250E34C-WIRELESSAPPLICATIONPROTOCOLS 

AIM: 

 

Tointroductiontheadvancedelementinthefieldofwirelesscommunication. 

 

 

OBJECTIVE: 

 BeabletodiscusscurrentandemergingtechnologyinWirelesstechnology. 

 UnderstandfundamentaltrendsoftechnologicalevolutionofWirelesstechnology. 

 Havehands-onknowledgeindevelopingsimpleandcomprehensiveWAP contents. 

 BeabletocreatesimpleWirelessapplicaitions. 
 

WirelessConcepts-Technologies-AnOverviewofWAP-WAPApplicationEnvironment -WAP 

Gateways - WAP Gateway Services and Security. 

 

WAPComponents-Specification-StandardExecutionEnvironment -AgentCharacters-

MainProtocols - WTP/WSP/WDP(UDPYWEMP Transportation and WTLS Protocol. 

WAPDesignandDevelopment -TheDevelopmentTools-WMLLanguage-WMLScriptLanguage. 

 

ImplementinganEnterpriseWAPStrategy,Wirelesstransmission-Spreadspectrum-MAC-SDMA - 

FDMA - TDMA - CDMA - Cellular Wireless Networks. 

ApplicationAreaofWAP:WirelessOperator'sInterrelatedServices-MailboxManagement-

Searching the Phone Directory - Managing Personal Information. 

Total:45hrs 

TEXTBOOKS: 

1. SteveMann&ScottSbihli, -WirelessApplicationProtocols-WileyComputerPublishing-2000 

2. S.Ruseyev-WAPTechnology&Applications-Easwar Press-2003. 

 

REFERENCEBOOKS: 

1. Sandeepsinghal,JariAlwinen.,-TheWirelessApplicationProtocol:WritingApplicationsforthe 

Mobile Internet - Addison Wesley Publications - 2000 . 

UNIT-IV: 9 

UNIT-II: 9 

UNIT-I: 9 

UNIT- III: 9 

UNIT-V: 9 
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RESEARCHINTEGRATEDCURRICULUM 

The relationship between teacher and learner is completely different in higher education from what it is in 

school. At the higher level, the teacher is not there for the sake of the students; both have their justification in the 

common pursuit of knowledge. 

Integratingresearchskills or Inquirybasedlearningbecomes apparenttomeetthechangingneeds oflearners and 

their teachers, professional practice and society. For the students who are the professionals of the future, developing 

the ability to investigate problems, make judgments on the basis of sound evidences, take decisions on a rational 

basis and understand what they are doing and why is vital. 

Research and inquiry is not just for those who choose to pursue an academic career. It is central to 

professional life in the twenty-first century. 

It is observed that the modern world is characterized by heightened levels of complexity and uncertainty. 

Fluidity, fuzziness, instability, fragility, unpredictability, indeterminacy, turbulence, changeability, contestability 

these are some of the terms that mark out the world of the twenty-first century. 

Teaching and research is correlated when they are co-relatedsuggests that one way of achieving this is to 

'exploit further the link betweenteaching and research in the design of curricula. 

Growing out of the research on Teaching- Research relations, the following framework has been developed 

and widely adopted to help individual staff, course teams and whole institutions to analyze their curricula and 

consider ways of strengthening students understanding through research. 

 

TheCurriculacanbe: 

 

Research–Led:Learningaboutcurrentresearchinthediscipline 

Here the curriculum focus is to ensure that what students learn clearly reflects current and ongoing research 

in their discipline. This may include research done by staff teaching them. 

Research–Oriented:Developingresearchskillsandtechniques 

Here the focus is on developing student’s knowledge of and ability to carry out the research methodologies 

and methods appropriate to their discipline(s) 

Research–Based:Undertakingresearchandinquiry 

Here the curriculum focus is on ensuring that as much as possible the student learns in research and or 

inquiry mode (i.e. thestudents become producers of knowledge not just consumers). Thestrongest curricula form of 

this is in those special undergraduate programmesfor selected students, but such research and inquiry may also be 

mainstreamed for all or many students. 

 

Research-Tutored:engaginginresearchdiscussions 

Herethefocusis onstudents andstaffcriticallydiscussingongoingresearchinthediscipline. 

Allfourways ofengagingstudentswithresearchand inquiryarevalidandvaluableandcurriculacanand should 

contain elements of them. 

Moreover,thestudentparticipationinresearchmaybeclassifiedas, 
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o Level1:PrescribedResearch 

o Level2:BoundedResearch 

o Level3:ScaffoldedResearch 

o Level4:SelfactuatedResearch 

o Level5:OpenResearch 
TakingintoconsiderationtheabovementionedfactsinrespectofintegratingresearchintotheB.Tech. (CSE) curriculum, 

the following Research Skill Based Courses are introduced in the curriculum. 

Semester RSBCourses Credits 

I ResearchLedSeminar 1 

II ResearchMethodology 3 

II Participation inBoundedResearch 2 

III DesignProject/ SocioTechnicalProject ( 
Scaffolded Research) 

4 

IV ProjectWork 12 

 

 Blueprintforassessmentofstudent’sperformanceinResearchLedSeminarCourse 

 

⚫ InternalAssessment: 40Marks 

 

⚫ SeminarReport(UG)/ConceptNote(PG) :5X4=20Marks 

 

⚫ SeminarReviewPresentation :10Marks 

 

⚫ Literature Survey :10Marks 

 

⚫ SemesterExamination: 60Marks 

 
(EssaytypeQuestionsset bytheconcernedresourcepersons) 

 

 Blueprintforassessmentofstudent’sperformanceinDesignProject 

 

⚫ ContinuousInternalAssessmentthroughReviews: 40Marks 

 

⚫ ReviewI : 10Marks 

 

⚫ ReviewII : 10Marks 
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⚫ ReviewIII : 20Marks 

 

⚫ EvaluationofSocioTechnicalPracticumFinalReport: 40Marks 

 

⚫ Viva-VoceExamination: 20Marks 

 

⚫ Total: 100Marks 

 

 Blueprintforassessmentofstudent’sperformanceinResearchMethodologyCourses 

 
ContinuousInternalAssessment: 20Marks 

 

⚫ ResearchTools(Lab) : 

⚫ Tutorial : 

10 Marks 

10 Marks 
 

 

ModelPaperWriting: 40Marks 
 

 

 Abstract : 5 Marks 

 Introduction : 10Marks 

 Discussion : 10Marks 

 ReviewofLiterature : 5 Marks 

 Presentation : 10 Marks 

SemesterExamination: 40 Marks 

Total: 

*********** 

100 Marks 
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SEMESTER–I 

 
Semester.

no 

 

SubjectCode 

 

SubjectTitle 

Periods

perWeek 
 

C 

L T P 

I 22248S11AP HigherMathematics 4 1 0 4 

I 22250H12P Adhoc&SensorNetworks 4 0 0 4 

I 22250H13P AdvancedDataStructures 4 0 0 4 

Practical 

I 22250L14P AdvancedWebTechnologies Lab - - 3 3 

TotalnoofCredits 15 

SEMESTER–II 

 

Semester.

no 

 

SubjectCode 

 

SubjectTitle 

Periods
perWeek 

 

C 

L T P 

II 22250H21P MiddlewareTechnologies 3 1 0 4 

II 22250H22P InternetofThings 4 0 0 4 

II 22250E23_P Elective I 3 0 0 3 

Practical 

II 22250L24P .NETTechnologies Lab - - 3 3 

II 222TECWRP TechnicalWriting/Seminars - - 3 3 

TotalnoofCredits 17 

SEMESTER–III 
 

 

Semester.no 

 

SubjectCode 

 

SubjectTitle 

Periods

perWeek 
 

C 

L T P 

III 22250H31P ModernOperatingSystem 4 0 0 4 

III 22250E32P MachineLearningTechniques 4 0 0 4 

III 22250E33_P Elective-II 3 0 0 3 

TotalnoofCredits 11 
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SEMESTER–IV 

 

 

Semestern

o. 

 

SubjectCode 

 

SubjectTitle 

Periods

perWeek 
 

C 

L T P 

IV 22250H41P 
ObjectOrientedSoftwareEngineeri
ng 

4 0 0 4 

IV 22250H42P SoftwareProjectManagement 4 0 0 4 

IV 22250E43_P Elective-V 3 0 0 3 

IV 22250P44P Project Work-PhaseI - - 6 10 

TotalnoofCredits 21 

SEMESTER–V 
 

 

 

Semestern

o. 

 

SubjectCode 

 

SubjectTitle 

Periods

perWeek 
 

C 

L T P 

V 22250E51_P Elective-IV 3 0 0 3 

V 22250E52_P Elective-V 3 0 0 3 

V 22250E53_P Elective-VI 3 0 0 3 

TotalnoofCredits 9 

SEMESTER–VI 

 

 

Semestern

o. 

 

SubjectCode 

 

SubjectTitle 

Periods

perWeek 
 

C 

L T P 

VI 22250P61P Project Work-PhaseII 0 0 15 15 

TotalnoofCredits 15 
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LISTOFELECTIVES 

 
SEMESTER–IIELECTIVE–I 

 

 

 

 

Semester

no 

 

SubjectCode 

 

SubjectTitle 

Periods

perWeek 
 

C 

L T P 

II 22250E23AP 
AdvancedDistributedC
omputing 

3 0 0 3 

II 22250E23BP 
DataWarehousing&Da

ta Mining 
3 0 0 3 

II 22250E23CP 
InformationRetrievalT
echniques 

3 0 0 3 

SEMESTER–IIIELECTIVE–II 
 

 

Semester

no 

 

SubjectCode 

 

SubjectTitle 

Periods

perWeek 
 

C 

L T P 

III 22250E33AP MultimediaSystems 3 0 0 3 

III 22250E33BP WebEngineering 
3 

0 0 
3 

III 22250E33CP SoftwareMetrics 3 0 0 3 

SEMESTER–IV-ELECTIVE–III 
 

 

 

 

Semester

no 

 

 

SubjectCode 

 

SubjectTitle 

Periods

perWeek 
 

C 

L T P 

II 22250E43AP 
ServiceOrientedArch

itecture 
3 0 0 3 

II 22250E43BP HighSpeedNetworks 
3 

0 0 
3 

II 22250E43CP 
Language 

Technologies 
3 0 0 3 
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SEMESTER–V-ELECTIVE–IV 

 

 
Semester

no 

 

 

SubjectCode 

 

SubjectTitle 

Periods

perWeek 
 

C 

L T P 

III 22250E51AP CloudComputing 3 0 0 3 

III 22250E51BP 
SpeechProcessingandSy

nthesis 
3 0 0 3 

III 22250E51CP SoftComputing 3 0 0 3 

SEMESTER–V-ELECTIVE–V 

 

 

Semester
no 

 

 

SubjectCode 

 

SubjectTitle 

Periods

perWeek 
 

C 

L T P 

III 22250E52AP 
AdvancedDatabaseTec

hnology 
3 0 0 3 

III 22250E52BP 
ReconfigurableComp

uting 
3 0 0 3 

III 22250E52CP GreenComputing 3 0 0 3 

SEMESTER–V-ELECTIVE–VI 

 

 

Semester
no 

 

 

SubjectCode 

 

SubjectTitle 

Periods

perWeek 
 

C 

L T P 

III 22250E53AP 
SoftwareQualityAss

urance 
3 0 0 3 

III 22250E53BP 
Bio-

inspiredComputin
g 

3 0 0 3 

III 22250E53CP 
WirelessApplicationPr

otocols 
3 0 0 3 
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CREDITSDISTRIBUTION 
 

 

Semester 

Theory 
Courses 

Elective 
Courses 

Practical 
Courses 

Project 
 

Total 

Credit 
Nos Credit Nos Credit Nos Credit Credit 

I 3 12 - - 1 03 - 15 

II 2 08 1 03 2 06 - 17 

III 2 08 1 03 - - - 11 

IV 2 08 1 03 1 - 10 21 

V - - 3 9 - - - 9 

VI - - - - - - 15 15 

TOTAL 9 36 6 18 3 9 21 87 

 

TOTALCREDITS 88 

 

 

 

TOTALCREDITS 
Semester–I 15 

Semester–II 17 

Semester–III 11 

Semester–IV 21 

Semester–V 9 

Semester–VI 15 

TOTAL 88 
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AIM 

22248S11AP-HIGHERMATHEMATICS  

LTPC3

104 

To extend student’s mathematical maturity and ability to deal with abstraction and to 

introducemost of the basic terminologies used in computer science courses and application of 

ideas tosolve practical problems. 

OBJECTIVES 

Attheend ofthecourse,studentswould 

 Haveknowledgeoftheconceptsneededtotestthe logicofaprogram. 

 Havegainedknowledgewhichhasapplicationinexpert system, in databaseandabasic 
for the prolog language. 

 Haveanunderstandinginidentifyingpatternsonmanylevels. 

 Beawareofaclassoffunctionswhichtransforma finiteset into anotherfiniteset which 

relates to input output functions in computer science. 

 Beexposedto conceptsandpropertiesofalgebraic structuressuchassemigroups, 
monoids and groups. 

 

Basic Concepts – Relationships between sets-Operations on sets-Principles of inclusion 

andexclusion – Minterms and Maxterms of a set – Relations partial ordering relation-

Equivalencerelation-Binary relations-Cyclic order relation – a= (mod m) relations: Partitions sets 

– Hasseediagram- functions: Properties- Composition - inverse function 

 
Propositional logic – Logical connectivity’s-Truth table-Normal forms(Connective

 anddisjunctive)-Predicate logic-Universal and existential quantifiers induction. 

Basicofcounting- countingarguments -Pigeonholeprinciple -Permutationsand combinations -
Recursion and Recurrence relations - Generating functions. 

UNITIVMODELLING COMPUTATIONANDLANGUAGES 9 

Finite state machines-Deterministic and Non-Deterministic finite state machines-
TuringMachines-Formal Languages-Classes of Grammars-Type_0 – Context Sensitive-Context-

Free-Regular Grammars-Ambiguity. 

Partialorderrelation,poset-lattices,Hassediagram-BooleanAlgebra 

TotalNoofperiods:45 

REFERENCES: 
1. J.P.TremblayandR.Manohar, “DiscreteMathematicalStructureswithApplicationto 

Computer Science”, TMH,NY-1997 

2. M.K.Venkatraman,N.SridharanandN.Chandrasekaran,“DiscreteMathematics”,TheNati
onal Publishing Company,2003 

3. K.H.Rosen,DiscreteMathematicsanditsApplications,Mc-GrawHillBook,1999. 

CSE/Semester-I 

UNITII LOGIC 9 

UNIT III COMBINATORICS 9 

UNITI SETS,RELATIONSANDFUNCTIONS 9 

UNITVLATICEANDBOOLEAN ALGEBRA 9 
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AIM: 

Tounderstandthecurrentandemergingapplicationsoftheadhocsensornetworks. 
 

OBJECTIVE: 

Tounderstand 

 Abroadoverviewofthestateofwireless andadhocnetworking.

 Theoverviewofthephysical,networkingandarchitecturalissuesofadhocnetworks.

 Thetechnologiesthat willenablethe next 
generationofadhocnetworksandtheproliferation of ubiquitous computing.

 Thesensornetworksandtheuniqueset ofdesignchallengesthattheyintroduce.

 
Introduction – Issues in Ad-Hoc Wireless Networks. MAC Protocols – Issues, 

ClassificationsofMACprotocols, MultichannelMAC&PowercontrolMACprotocol. 
 

Issues–Classificationsofroutingprotocols –HierarchicalandPoweraware. Multicast 

routing–Classifications,Treebased,Meshbased.AdHocTransportLayerIssues.TCPOver Ad 

Hoc – Feedback based, TCP withexplicit link, TCP-BuS, Ad Hoc TCP, and Split TCP. 
 

Introduction–SensorNetworkArchitecture,Datadissemination,Gathering.MACProtocols – 

self-organizing, Hybrid TDMA/FDMA and CSMA based MAC. 
 

IssuesinWSNrouting–OLSR,AODV.Localization–IndoorandSensorNetworkLocalization. 

QoS in WSN. 
 

Necessity for Mesh Networks – MAC enhancements – IEEE 802.11s Architecture –

Opportunisticrouting–SelfconfigurationandAutoconfiguration–CapacityModels–Fairness – 
Heterogeneous Mesh Networks – Vehicular Mesh Networks. 

Total:45hrs 

REFERENCES: 

1. C.SivaRamMurthyandB.Smanoj, “AdHocWirelessNetworks–

ArchitecturesandProtocols”, Pearson Education, 2004. 

2. FengZhaoandLeonidasGuibas,“WirelessSensorNetworks”,MorganKaufmanPubli

shers, 2004. 

3. C.K.Toh,“AdHocMobileWirelessNetworks”,PearsonEducation,2002. 
4. ThomasKragandSebastinBuettrich,“WirelessMeshNetworking”,O’ReillyPu

blishers, 2007. 

UNITI AD-HOCMAC 9 

22250H12P-ADHOC&SENSORNETWORKS LTPC 

UNITII AD-HOCNETWORKROUTING&TCP 9 

UNIT III WSN-MAC 9 

UNITIV WSNROUTING,LOCALIZATION&QOS 9 

UNITV MESHNETWORKS 9 
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22250H13P-ADVANCEDDATASTRUCTURES  

LTPC3

104 

 

AIM: 

TomakethelearnerstounderstandtheAnalysisofalgorithmsandDataStructures. 

 

OBJECTIVES: 

ToUnderstand 

 

 TheDifferentHeapStructures,SearchStructuresandMultimediaStructures. 

 Thevariouscodingschedulingandalgorithms. 

 Thevariousmultimediastructures. 

 
MathematicalInduction-AsymptoticNotations–PropertiesofBig-ohNotation– 

 
RepresentationofMulti-dimensionalArrays–Time-SpaceTradeoff. 

Min/Maxheaps–Deaps–LeftistHeaps–BinomialHeaps–FibonacciHeaps–SkewHeaps –
Lazy-Binomial Heaps. 

BinarySearchTrees –AVLTrees–Red-Black trees–Multi-waySearchTrees –B-Trees–

Splay Trees –Tries. 

 
SegmentTrees–k-dTrees–PointQuadTrees–MX-QuadTrees–R-Trees–TV- 

Trees. 
 

Huffman Coding –Convex Hull –Topological Sort –Tree Vertex Splitting –

ActivityNetworks –Flow Shop Scheduling –Counting Binary Trees –Introduction 

toRandomizedAlgorithms. 

Total:60hrs 

REFERENCES 

1. E. Horowitz, S.SahniandDineshMehta, FundamentalsofData structuresinC++, 

UiversityPress, 2007. 

2. E.Horowitz,S.SahniandS.Rajasekaran,ComputerAlgorithms/C++,SecondEdition,Unive
rsity Press, 2007. 

3. G.BrassardandP.Bratley,Algorithmics:TheoryandPractice,Printice–Hall,1988. 

4. V.S.Subramanian,PrinciplesofMultimediaDatabasesystems,MorganKaufman,1998 

UNITIV MULTIMEDIASTRUCTURES: 9+3 

Conditional Asymptotic Notation –Algorithm Analysis –Amortized Analysis –NP- 

Completeness–NP-Hard–RecurrenceEquations–SolvingRecurrenceEquations–Memory 

UNITI FUNDAMENTALS: 9+3 

UNITV ALGORITHMS: 9+3 

UNITII HEAPSTRUCTURES: 9+3 

UNIT III SEARCHSTRUCTURE: 9+3 
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22250L14P-ADVANCEDWEBTECHNOLOGIESLAB 

 

LTPC0

033 

 

1. CreationofHTMLpageswithframes,links,tables andothertags. 

 

2. UsageofinternalandexternalCSS alongwithHTMLpages. 

3. ClientsideProgramming 

 

i. Javascriptfordisplayingdateandcomparingtwodates. 

 

ii. FormValidationincludingtextfield,radio buttons,checkboxes,listboxand 

 

othercontrols. 

4. UsageofASP/JSPobjectsresponse,Request,Application, Session,Server, ADOetc. 

 

i. Writingonlineapplicationssuchasshopping,railway/air/busticketreservationsystem 

 

withset ofASP/JSPpages. 

ii. Usingsessionsand cookiesaspartofthewebapplication. 

 

 

 

5. WritingServletProgramusingHTTP Servlet. 

6. Anyonlineapplicationwithdatabaseaccess. 

7. CreationofXMLdocumentforaspecificdomain. 

 

8. WritingDTDorXMLschemaforthedomainspecificXMLdocument. 

9. ParsinganXMLdocumentusingDOMand SAXParsers. 

10. Samplewebapplicationdevelopmentintheopensourceenvironment. 
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UNIT– IV 9+3 

CORBA: CORBA 2 Standard- Standard Objectmodel- CORBA Architecture-CORBAClient and 

Object Implementation- Interface & Implementation repository-CORBA Services- Key Issues- 

Naming Services -Relationships- Event Services- life Cycle services- ObjectQuery Services-

properties Services-Time Services- CORBA facilities & CORBA Domains. 

22250H21P-MIDDLEWARETECHNOLOGIES  

LTPC3

104 

AIM: 

Theaimofthecourse istoteachthe roleofmiddleware inthe distributedenvironment 

anditscommonservices. 

 

OBJECTIVES: 

 Tostudythesetofservices thatamiddlewaresystemconstitutesof. 

 Tounderstandhowmiddlewarefacilitatesthedevelopmentofdistributedapplicationsinheter
ogeneous environments. 

 Tostudyhowithelpstoincorporateapplicationportability,distributedapplicationcomp

onent interoperability and integration. 

 TolearntheobjectorientedmiddlewarebasicsthroughtheexampleofthefollowingCORB

A objects. 

 TounderstandthebasicsofWebservicesthatisthemostoften-used 
middlewaretechnique. 

 
Introduction : What isa distributed system- Client server Architecture – Multi-tierArchitecture-

Middleware - Classificationofmiddleware- Event based middleware-Object based Middleware -

Message based middleware and its Principal functions- Introduction to concepts of 

databasemiddleware. 
 

RPC&messagePassingmiddleware-Introductiontoprocedurecalls-PrinciplesofRPCArchitecture- 
Structure of Communication - Java RMI 

 

Other middleware: Introduction to EJB- Introduction to JDBC &ODBC Interface 

DefinitionLanguage: Introduction to specification - IDL Identifiers-Attributes type correction -

Classes-Arrays- Documentation -Any type-Modules -Interfaces- Exceptionhandling -pre 

CompilerDirectives -OO Design using IDL. 
 

UNIT –V 9+3 

COM: Classes- Objects-Query Interface-Dynamic Composition-Apartments-In 

processActivation -Server Lifetime-Server Lifetime-COM Security-Access Control- 

Tokenmanagement- Introduction to DCOM. 

Total:60hrs 

UNIT– I 9+3 

UNIT– II 9+3 

UNIT– III 9+3 
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REFERENCEBOOKS: 

1. DanielSerian,“Middleware”,SpringerVerlag,1999. 

2. TroyBryanDowning, “JavaRMI: RemoteMethodInvocation”,IDG BooksIndia,2000. 

3. ThomasJMowbray&WilliamARuh,“InsideCORBADistributedObjectsandAppli

cation”, Addison Wesley, 1999. 

4. AlanPope,“CORBACompleteReferenceGuide”,AddisonWesley,1998. 

5. DonBox,“EssentialCom”,AddisonWesley,1999 
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22250H22P-INTERNETOFTHINGS 
 

 

 

AIM: 

 

 

 

 

TointroducethestudenttovariousIOTtechniques. 

LTPC4

004 

 

OBJECTIVES: 

 TounderstandthefundamentalsofInternetofThings 

 TolearnaboutthebasicsofIOTprotocols 

 TobuildasmalllowcostembeddedsystemusingRaspberryPi. 

Toapply theconceptofInternetofThingsinthereal worldscenario. 

UNITIINTRODUCTIONTOIoT 9 

Internet of Things - Physical Design- Logical Design- IoT Enabling Technologies - IoT Levels 

&Deployment Templates - Domain Specific IoTs - IoT and M2M - IoT System Management 

withNETCONF-YANG-IoTPlatformsDesign Methodology 

M2Mhigh-levelETSIarchitecture-IETFarchitectureforIoT-OGCarchitecture-
IoTreferencemodel-Domainmodel-informationmodel-functionalmodel-
communicationmodel- IoTreferencearchitecture 

UNITIIIIoTPROTOCOLS 9 

Protocol Standardization for IoT – Efforts – M2M and WSN Protocols – SCADA and 

RFIDProtocols – Unified Data Standards – Protocols – IEEE 802.15.4 – BACNet Protocol – 

Modbus–ZigbeeArchitecture–Networklayer–6LowPAN-CoAP-Security 

UNITIVBUILDINGIoTWITHRASPBERRYPI&ARDUINO 9 

Building IOT with RASPERRY PI-IoT Systems - Logical Design using Python – IoT 

PhysicalDevices & Endpoints - IoT Device -Building blocks -Raspberry Pi -Board - Linux on 

Raspberry Pi -RaspberryPi Interfaces -ProgrammingRaspberryPi with Python- Other IoT 

Platforms- Arduino. 

Realworlddesignconstraints-Applications- 

Assetmanagement,Industrialautomation,smartgrid,Commercialbuildingautomation,Smartcities-

participatorysensing-DataAnalyticsforIoT 
–Software&ManagementToolsforIoTCloudStorageModels&CommunicationAPIs–
CloudforIoT-AmazonWeb ServicesforIoT. 

TOTAL:45PERIODS 

REFERENCES: 
1. ArshdeepBahga,VijayMadisetti,―InternetofThings–Ahands-

onapproach‖,UniversitiesPress,2015 

UNITV CASESTUDIESANDREAL-WORLDAPPLICATIONS 9 

UNITII IoT ARCHITECTURE 9 
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2. DieterUckelmann,MarkHarrison,Michahelles,Florian(Eds),―Architectingthe

InternetofThings‖,Springer,2011. 

3. HonboZhou,―TheInternetofThingsintheCloud:AMiddlewarePerspective‖,

CRCPress,2012. 

4. Jan Ho¨ ller, Vlasios Tsiatsis , Catherine Mulligan, Stamatis , Karnouskos, 
StefanAvesand.DavidBoyle,"FromMachine-to-MachinetotheInternetofThings-
Introductiontoa NewAgeofIntelligence",Elsevier, 2014. 

5. OlivierHersent,DavidBoswarthick,OmarElloumi,―TheInternetofThings–
KeyapplicationsandProtocols‖,Wiley,2012 
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22250L24P-.NETTECHNOLOGIESLAB  

 

LTPC0

033 

 

Developthe following inASP.NETorVB.NET. 

1. QuerytextboxandDisplayingrecords 

2. Displayrecordsbyusingdatabase 

3. Datalistlinkcontrol 

4. Databindingusingdropdownlistcontrol 

5. Datagridpaging 

Developthefollowingin C#.NET. 

 

1. DemonstrateUseOfVirtualand overridekeywordinC# withasimpleProgram. 

2. WriteaPrograminC#toimplementStackoperations. 

3. WriteaProgramtodemonstrateOperatoroverloading. 

4. DemonstratearraysofinterfacetypeswithaC#program. 

5. WriteaPrograminC#tobuildaclasswhichimplementsaninterfacewhichalreadyexists. 
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22250H31P-MODERNOPERATINGSYSTEM  

LTPC4

004 

 

AIM: 

Tohaveathorough knowledgeofprocesses,schedulingconcepts,memorymanagement, 

I/Oandfilesystems,multimediaoperatingsystemandrecentoperatingsystems. 

OBJECTIVES: 

 Tohaveanoverviewofdifferenttypesofoperatingsystems. 

 Toknowthecomponents ofanoperatingsystem. 

 Tohaveathoroughknowledgeofprocessmanagement. 

 Tohave athoroughknowledgeofstoragemanagement. 

 ToknowtheconceptsofI/Oandfilesystems. 

 Toknowthe conceptsofmultimedia operatingsystems. 

 

Introduction – computer hardware review – operating systemzoo - Operating SystemConcepts -

System Calls - Operating System Structure -.Process And Threads : Processes – Threads -

Interprocess Communication - Scheduling. 
 

Memory Management Memory Abstraction:Address Spaces, No Memory Abstraction - 

VirtualMemory - Page Replacement Algorithms - Modeling Page Replacement Algorithms - 

DesignIssues For Paging Systems – Segmentation. File Systems:File Directories File 

SystemImplementation 
 

Deadlocks - Introduction To Deadlocks - The Ostrich Algorithm - Deadlock Detection 

AndRecovery - Deadlock Avoidance - Deadlock Prevention - Other Issues – Input/output 

Principlesof I/O Hardware – Principles of I/O Software – I/O Software Layers – Disks – Clocks 

– ThinClients. 
 

Multiple processor systems - multiprocessors - multicomputers - virtulazitation - 

distributedsystems - multimedia operating systems . Multimedia files - video compression 

audiocompression – multimediascheduling - disk scheduling for multimedia. 

 

 
CaseStudy–LINUX ,WINDOWSVISTA,SYMBIAN OS 

TEXTBOOK: 
Total:45hrs 

1. AndrewS.Tanenbaum, “ModernOperatingSystems“, PearsonEducation, 3rdEdition,2009 

UnitV 9 

UNITI 9 

UnitII 9 

UnitIII 9 

UnitIV 9 
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REFERENCEBOOKS: 

1. Silberschatz,Galvin, Gagne“OperatingSystemConcepts”SixthEdition, 2003 . 

2. Achut S.Godboleand KahateAtul,“OperatingSystems&SystemsProgramming”,Tata 

Mcgraw Hill, 2003. 

3. CharlesCrowley, “Operatingsystems: ADesignOrientedApproach”,TataMcGrawHill, 

999. 
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AIM: 

22250E32P-MACHINELEARNINGTECHNIQUES 

Themainobjectiveofthispaper istomakethestudentsto knowtheneedofMachineLearning 
Techniques. 

OBJECTIVES: 

 Tointroducestudentstothe basicconceptsandtechniquesofMachine Learning. 

 TohaveathoroughunderstandingoftheSupervisedandUnsupervisedlearn

ing techniquesTo studythe various probability based learning 

techniques 

 Tounderstandgraphicalmodelsofmachine learningalgorithms 

 

Learning – Types of Machine Learning – Supervised Learning – The Brainand theNeuron

 –DesignaLearningSystem –PerspectivesandIssuesinMachineLearning –

LinearSeparability–LinearRegression. 
 

 

Multi-layerPerceptron –GoingForwards–GoingBackwards:BackPropagationError – 

Multi-layer Perceptronin Practice–Examples of using the MLP–Overview –

Deriving Back-Propagation–RadialBasisFunctionsandSplines–Concepts–

RBFNetwork– CurseofDimensionality–InterpolationsandBasisFunctions–

SupportVectorMachines. 
 

Learning with Trees – Decision Trees – Constructing Decision Trees –Classification 

andRegression Trees – Ensemble Learning – Boosting – Bagging –

DifferentwaystoCombineClassifiers–ProbabilityandLearning–Datainto 

 
SelfOrganizingFeatureMap 

UNITIV DIMENSIONALITYREDUCTIONANDEVOLUTIONARYMODELS 9 

MarkovDecisionProcess 

 
Markov ChainMonteCarloMethods–Sampling–ProposalDistribution–
MarkovChainMonteCarlo–GraphicalModels–BayesianNetworks–
MarkovRandomFields– HiddenMarkovModels–TrackingMethods 

Total:45hrs 

UNITV GRAPHICALMODELS 9 

Probabilities – Basic Statistics –GaussianMixture Models – Nearest Neighbor Methods–

 Unsupervised Learning – K means Algorithms –VectorQuantization– 

UNITI INTRODUCTION 9 

UNITII LINEARMODELS 9 

UNITIII TREEANDPROBABILISTICMODELS 9 

Dimensionality Reduction – Linear Discriminant Analysis – Principal Component 

Analysis – FactorAnalysis – Independent Component Analysis – Locally Linear 

Embedding – Isomap – LeastSquares Optimization – Evolutionary Learning – Genetic 

algorithms – Genetic Offspring: - GeneticOperators – Using Genetic Algorithms – 

ReinforcementLearning–Overview–GettingLostExample– 
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REFERENCES: 

EthemAlpaydin,―IntroductiontoMachineLearning3e(AdaptiveComputationandMachineLearning
Series)‖, ThirdEdition,MITPress,2014 
JasonBell,―Machinelearning–
HandsonforDevelopersandTechnicalProfessionals‖,FirstEdition,Wiley, 2014 
PeterFlach,―MachineLearning:TheArtandScienceofAlgorithmsthatMakeSenseofData‖,FirstEdition,Cambr
idgeUniversityPress,2012. 
StephenMarsland,―MachineLearning–
AnAlgorithmicPerspective‖,SecondEdition,ChapmanandHall/CRCMachineLearningandPatternRecog
nitionSeries,2014. 
TomMMitchell,―MachineLearning‖,FirstEdition,McGrawHillEducation,2013. 
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UNIT-3 ANALYSIS&DESIGN 12 

Analysis Modeling - Data Modeling - Functional Modeling & Information Flow-Behavioral 

Modeling-Structured Analysis - Object Oriented Analysis - Domain Analysis-Objectoriented 

Analysis process - Object Relationship Model - Object Behaviour Model. Design Concepts & 

Principles - DesignProcess - DesignConcepts - Modular Design –DesignEffective Modularity- 

Introduction to Software Architecture - Data Design – TransformMapping – Transaction 

Mapping – OOD - Design System design process- Object design process -Design Patterns. 

22250H41P-OBJECTORIENTEDSOFTWAREENGINEERING 
LTPC40

04 

 

AIM: 

Tolearnthe advancedsoftwareengineering principlesand methodologies for 

Effectivesoftwaredevelopment. 

 

OBJECTIVES: 

• Tolearnaboutsoftwareprototyping,analysisanddesign. 

• TolearnUMLanditsusage. 

• Casestudiesto applytheprinciples. 

 

SoftwareEngineeringParadigms-SoftwareDevelopment processmodels-Project &Process-

Project management – Process & Project metrics - Object Oriented concepts & Principles. 
 

Software prototyping - Software project planning – Scope – Resources - Software Estimation -

Empirical Estimation Models-Planning-Risk Management - Software Project Scheduling –

ObjectOriented Estimation & Scheduling. 
 

 

Top-Down, Bottom-Up, object oriented product Implementation& Integration. 

Softwaretestingmethods-White Box, Basis Path-Control Structure –Black Box-Unit Testing- 

Integrationtesting-Validation & System testing. Testing OOA & OOD models-Object oriented 

testingstrategies. 

 

Maintenance process-System documentation-program evolution dynamics-Maintenance costs-

Maintainability measurement – Case StudiesThe laboratory shall includedevelopmentofsystems 

applying the Software Engineering principlesand methods for specific applications. 

Total:45 hrs 

UNIT-1 INTRODUCTION 8 

UNIT-2 PLANNING&SCHEDULING 9 

UNIT-4 IMPLEMENTATION&TESTING 8 

UNIT– 5 MAINTENANCE 8 
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TEXTBOOKS: 

1. RogerS.Pressman,“SoftwareEngineeringAPractitioner’sApproach”,FifthEdition,Tata McGraw 

Hill. 

2. GradyBooch,JamesRumbaugh,IvarJacobson–

“theUnifiedModelingLanguageUserGuide” – Addison Wesley,1999. (Unit III) 

 

REFERENCEBOOKS: 

1. IanSommerville,“SoftwareEngineering”,VEditionAddison-Wesley1996. 

2. PankajJalote“AnIntegratedApproachtoSoftwareEngineering”NarosaPublishingHouse1991 
3. Carlo Ghezzi Mehdi Jazayer,Dino Mandrioli “Fudamentalsof SoftwareEngineering”PrenticeHall 

of India 2002. 

4. Fairley,“SoftwareEngineeringConcepts”,Mc.GrawHill1985. 
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UNITIV MANAGEDANDOPTIMIZEDPROCESS 9 

DataGatheringand Analysis–PrinciplesofDataGathering–DataGatheringProcess– 
Software Measures – DataAnalysis – Managing Software Quality – Defect Prevention. 

22250H42P-SOFTWAREPROJECTMANAGEMENT  

LTPC4

004 

AIM: 

 

SoftwareProjectManagementprovidesinsighttotheimportanceofcarefulprojectmanageme

nt 

 

OBJECTIVES: 

 UnderstandProject planningandmanagement. 

 IdentifyClientmanagementandprojectdefinition. 

 Understandtestingbasedapproachtodevelopment. 

 Teammanagementandongoingscheduletracking. 
 

ConventionalSoftwareManagement –EvolutionofSoftwareEconomics –

ImprovingSoftwareEconomics – Conventional versus Modern Software Project Management. 

UNITII SOFTWAREMANAGEMENTPROCESS FRAMEWORK 9 

LifecyclePhases–ArtifactsoftheProcess–ModelBasedSoftwareArchitectures –Workflowsof the 

Process – Checkpoints of the Process. 
 

IterativeProcessPlanning –OrganizationandResponsibilities–ProcessAutomation–

ProcessControl and Process Instrumentation – Tailoring the Process. 
 

 

 
COCOMOCostEstimationModel–ChangeMetrics–CCPDS–R. 

 

TEXTBOOKS: 

Total:45hrs 

1. WalkerRoyce“SoftwareProjectManagementAUnifiedFramework”,PearsonEducation, 2004 

2. HumphreyWatts,“Managingthesoftwareprocess”,AddisonWesley,1989.(UnitIV) 

REFERENCES: 

1. RameshGopalaswamy,“ManagingGlobalProjects”, TataMcGrawHill, 2001. 

2. BobHughes,Mikecotterell,“SoftwareProject Management”,3rdEdition,TatacGrawHill, 
2004. 

UNITV CASE STUDIES 9 

UNITI FUNDAMENTALS 9 

UNIT III SOFTWAREMANAGEMENTDISCIPLINES 9 
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22250CRM-RESEARCHMETHODOLOGY 
 

AIM 

Togiveanexposuretodevelopmentofresearchquestionsandthevariousstatisticalmethodssuitable to 

addressthemthroughavailable literature, withbasic computational operators. 

OBJECTIVES: 

 Tounderstandtheapproachestowardsand constraintsingoodresearch. 

 Toidentifyvariousstatisticaltoolsusedinresearch methodology 

 Toappreciateandcomposethemanuscriptforpublication 

 Totraininbasiccomputationalandexcel- skillsforresearchinengineering. 

OUTCOME: 

Abilitytodevelopresearchquestionsandthevariousresearchstrategies,andcompile research 

results in terms of journal manuscripts. 

PREREQUISITES: 

ResearchMethodologycourseinUGlevelorequivalentknowledge. 

UNIT I 

IntroductiontoResearch––CriteriaofGoodResearch,ResearchProblem:Definitionof 
 

 

 

 

&Misconductinresearch, Plagiarism, 

UNITII 

FormulationofHypothesis–Samplingtechniques–Samplingerrorandsamplesize-Methodsof 
 

 

compiling literature,softwareutilizationinliteraturecollection-Processingandanalysisofdata– 

editing – coding – transcription – tabulation –outline ofstatisticalanalysis. 

UNITIII 

Data Analysis using Excel- Tabulation ofData in excel( Creating Master Table and Sub 

Table),Formulas and Functions, Filters and Sort and ValidationLists, Data fromExternalSources. 

DataAnalysisUsingChartsandGraphs(PivotTable&Charts),TimeValueof Money,Measureof 

researchproblem,selectingtheproblem-Necessityofdefiningtheproblem-Techniques 

involvedindefiningtheproblem-Basicprinciplesofexperimentaldesigns-Descriptiveand 

experimentaldesign–differenttypesofexperimentaldesign –Validityoffindings–internaland 

externalvalidity–VariablesinResearch–MeasurementandScaling–Differentscales.Ethics 

datacollection–Primaryandsecondarydata–observation–Collectionofliterature,manual 

collection fromlibrary,usageof library,collectionofliteraturefromScopus,ScienceDirectetc., 
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central tendency: mean, median, mode, Measure of dispersion: variance, standard 

deviation,Coefficient of variation. Correlation, regression lines. Z-test, t- test F-test, ANOVA one 

wayclassification,Chisquaretest,independenceofattributes.Timeseries:forecastingMethodof 

least squares, Moving average method, Introduction to presentation tool, features and 

functions,Creating Presentation, Customizing presentation. 

UNITIV 

Variousresearchmethods-DesignofExperiments,ResponseSurfaceMethodology,TaguchiMethods-

Modeling&SimulationofEngineeringSystems,Artificial Neural Networks, Fuzzy Logic, 

MATLAB - Graph Theory- Finite Element Methods,Computational Fluid Dynamics -R 

programming in Statistics- open source software 

UNIT V 

Review of literature, Report writing – target audience – types of reports – contents of reports –

styles and Conventions in reporting – steps in drafting a report. Basic concept of research 

paperwriting for Journals and formats of publications in Journals, Report Structure - writing 

researchabstract - introduction, review of literature, result, conclusions, Concepts of Bibliography 

andreferences 

References: 

1. C.R.Kothari,ResearchMethodology, NewAgeInternationalPublishers.NewDelhi, 2004. 

2. Rajammal.P.Devadas, 1976,Ahandbookofmethodologyofresearch, RMMVidyalayaPress. 

3. R.ADayandA.L.Underwood,Quantitativeanalysis,PrenticeHall,1999. 

4. R.Gopalan, Thesiswriting, VijayNicoleImprintsPrivateLtd.,2005. 

5. W.J.DeCoursey,StatisticsandProbabilityforEngineeringApplicationsWithMicrosoft®Excel

, Newnes, 2003. 

6. ArchibaldFripp,JonFripp,MichaelFripp;Just-in-TimeMathforEngineers,ElsevierScience& 

Technology Books, 2003. 
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AIM: 

SEMESTER –I - ELECTIVE –I22250E23AP -

ADVANCEDDISTRIBUTEDCOMPUTING 

LTPC4

004 

Thiscoursediscussesthedepthconceptsofdistributedcomputing anditsfeatures. 

OBJECTIVES: 

Understandingtheconceptsof 

 processing.distributedsystems,operatingsystemissues. 

 learnabout distributedtransaction 

 studyaboutthe distributeddatabases. 

 

Characterization of Distributed Systems - Examples - Resource Sharing and the Web -Challenges 

– System Models - Architectural and Fundamental Models - Networking andInternetworking - 

Types of Networks - Network Principles - Internet Protocols - Case Studies:Ethernet, WiFi. 
 

Interprocess Communication - The API forthe Internet Protocols - ExternalData 

Representationand Marshalling - Client-Server Communication - Group Communication - Case 

Study:Interprocess communication in UNIX - Distributed Objects and Remote Invocation -

Communication Between Distributed Objects - Remote Procedure Call - EventsandNotifications 

- Case Study: Java RMI. 
 

The OS Layer - Protection - Processes and Threads - Communication and Invocation – 

OSArchitecture - Security - Overview - Cryptographic Algorithms - Digital Signatures -

CryptographyPragmatics – Case StudiesKerberos,802.11WiFi- Distributed File Systems- 

FileService Architecture - Sun Network File System - Distributed Debugging - Distributed 

MutualExclusion – Elections – Multicast Communication Related Problems. 

 

UNIT-IV DISTRIBUTEDTRANSACTIONPROCESSING 9 

Transactions - Nested Transactions - Locks - Optimistic Concurrency Control - 

TimestampOrdering - Comparison - Flat and Nested Distributed Transactions - Atomic Commit 

Protocols -Concurrency Control in Distributed Transactions - Transaction Recovery - Overview 

ofReplication And Distributed Multimedia Systems. 

 

Features of Distributed versus Centralized Databases -Principles of Distributed Databases -

Levels ofDistribution Transparency -Reference Architecture for Distributed Databases - Typesof 

Data Fragmentation - Integrity Constraints in Distributed Databases. 

Total:45hrs 

UNIT-I INTRODUCTION 9 

UNIT-II PROCESSESANDDISTRIBUTEDOBJECTS 9 

UNIT-III OPERATINGSYSTEMISSUES 9 

UNIT-V DISTRIBUTEDDATABASES 9 
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TEXTBOOKS: 

1George Coulouris,Jean DollimoreandTimKindberg,“DistributedSystemsConceptsandDesign”, 

Pearson Education, 4th Edition, 2005. 

1.DistributedDatabasePrinciples&Systems, StefanoCeri,GiuseppePelagattiMcGraw-Hill 

REFERENCES: 

1 SapeMullender,“DistributedSystems”,AddisonWesley,2ndEdition,1993. 

2 Albert Fleishman, “DistributesSystems-SoftwareDesignandImplementation”,Springer-

Verlag, 1994. 

3 M.L.Liu,“DistributedComputingPrinciplesandApplications”,PearsonEducation,2004. 

4 Andrew S Tanenbaum, Maartenvan Steen,”Distibuted Systems –Principles

 andPardigms”,Pearson Education, 2002. 

5 MugeshSinghal,NiranjanGShivaratri,”AdvancedConceptsinOperatingSystems”,TataMc

Graw Hill Edition, 2001. 

6.PrinciplesofDistributedDatabaseSystems,M.TamerOzsu,PatrickValduriez–PearsonEducation 
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UNITV MININGOTHERDATA 9 

MiningObject,Spatial,Multimedia,TextandWebData:MultidimensionalAnalysisand Descriptive 
Mining of Complex Data Objects – Spatial Data Mining – Multimedia Data Mining 

22250E23BP-DATAWAREHOUSING&DATAMINING 
LTPC4004 

 

AIM: 

ToservethestudentswithanemphasisonthedesignaspectsofDataMiningandData 

Warehousing. 

 

OBJECTIVES: 

 To introduce the concept of data mining with in detailcoverage of basic tasks, 

metrics,issues,and implication. Coretopicslikeclassification, 

clusteringandassociationrulesareexhaustively dealt with. 

 To introduce the concept of data warehousing with special emphasis onarchitectureand 

design. 

 

Introduction: Fundamentals of data mining, Data Mining Functionalities, Classification of 

DataMining systems, Major issues in Data Mining, Data Warehousing and Business Analysis: - 

Datawarehousing Components –Building a Data warehouse – Mapping the Data Warehouse to 

aMultiprocessor Architecture– DBMSSchemas forDecisionSupport –DataExtraction, 

Cleanup,and Transformation Tools –Metadata – reporting – Query tools and Applications –

OnlineAnalytical Processing (OLAP) – OLAP and Multidimensional Data Analysis. 

UNIT-II DATAMINING ANDASSOCIATIONRULE MINING 9 

Data Mining: - Data Mining Functionalities – Data Preprocessing – Data Cleaning – 

DataIntegration and Transformation – Data Reduction – Data Discretization and Concept 

HierarchyGeneration. 

Association Rule Mining: - Efficient and Scalable Frequent Item set Mining Methods –

MiningVariousKindsofAssociationRules – AssociationMiningto CorrelationAnalysis– 

Constraint-Based Association Mining. 

 
Classification and Prediction: - Issues RegardingClassification and Prediction – 
ClassificationbyDecisionTreeIntroduction–BayesianClassification–RuleBasedClassification– 

Classification by Back propagation – Support Vector Machines – Associative Classification –

Lazy Learners – Other Classification Methods – Prediction – Accuracy and Error Measures –
Evaluating the Accuracy of a Classifier or Predictor – Ensemble Methods – Model Section. 

 

Cluster Analysis: - Types of Data in Cluster Analysis – A Categorization of Major 

ClusteringMethods – Partitioning Methods – Hierarchicalmethods – Density-Based Methods – 

Grid-BasedMethods – Model-Based Clustering Methods – Clustering High- DimensionalData – 

Constraint-Based Cluster Analysis – Outlier Analysis. 
 

UNIT-III CLASSIFICATIONANDPREDICTION 9 

UNIT-I INTRODUCTION 9 

UNITIV CLUSTERANALYSIS 9 
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–TextMining–MiningtheWorldWideWeb. 

 

REFERENCES: 

 

TOTAL=45HRS 

1. JiaweiHanandMicheline Kamber “DataMiningConceptsandTechniques” SecondEdition, 

Elsevier, Reprinted 2008. 

2. AlexBersonandStephenJ.Smith“DataWarehousing,DataMining&OLAP”,TataMcGraw– Hill 

Edition, Tenth Reprint 2007. 

3. K.P.Soman,ShyamDiwakarandV.Ajay“InsightintoDataminingTheoryandPractice”,Easter 

Economy Edition, Prentice Hall of India, 2006. 

4. G.K.Gupta“IntroductiontoDataMiningwithCaseStudies”,EasterEconomyEdition,Prentic

e Hall of India, 2006. 

5. Pang-NingTan,MichaelSteinbachandVipinKumar“Introductionto 

DataMining”,PearsonEducation, 2007. 
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4004 

AIM: 

Togiveoutthestudentswithanimportanceonthevariousaspectsofartificialneural 

networks. 

 

OBJECTIVES: 

 Tointroducethe conceptsofartificialneuralnetworkssuchasbiologicalneural 

networks, clustering and structures

 Tostudythelinear 

modelsforregression,classification,kernelmethodsandfeedforward neural networks

 

Biologicalneuralnetworks-Patternanalysistasks:Classification,Regression,Clustering 

- Computationalmodelsofneurons-Structuresofneuralnetworks-Learningprinciples. 
 

Polynomial curve fitting - Bayesian curve fitting - Linear basis function models – Bias -

variance decomposition - Bayesian linear regression - Least squares for classification - 

Logisticregression for classification - Bayesian logistic regression for classification 

 

Pattern classification using perception - Multilayer feed forward neural 

networks(MLFFNNs) - Pattern classification and regression using MLFFNNs - Error back 
propagationlearning - Fast learning methods: Conjugate gradient method – Auto associative 

neuralnetworks 

- Bayesianneuralnetworks. 
 

Statistical learning theory - Support vector machines for pattern classification - 

Supportvector regression for function approximation - Relevance vector machines for 

classification andregression - Self-organizing maps: Pattern clustering - Topological mapping - 

Kohonen’s self-organizing map. 
 

Pattern storage and retrieval - Hopfield model - Boltzmann machine - 

Recurrentneuralnetworks. 

Total:45 hrs 

 

TEXTBOOKS: 

1. B.Yegnanarayana,ArtificialNeuralNetworks,PrenticeHallofIndia,1999 

2. SatishKumar,NeuralNetworks–AClassroomApproach,TataMcGraw-Hill,2003 

3. S.Haykin,NeuralNetworks–AComprehensiveFoundation,PrenticeHall,1998 

22250E23C-ARTIFICIALNEURALNETWORKS L TPC 

UNIT-I Introductiontoartificialneuralnetworks 9 

UNIT-II Linearmodelsforregressionand classification 9 

UNIT-III Feedforwardneuralnetworks 9 

UNIT-IV Kernelmethodsforpatternanalysis 9 

UNIT-V Feedbackneuralnetworks 9 
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4. C.M.Bishop,PatternRecognitionandMachineLearning,Springer, 2006 
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AIM: 

SEMESTER –III -ELECTIVE–

II22250E33AP-MULTIMEDIASYSTEMS 
 

LTPC4

004 

 

ToimpartknowledgeonMultimediasystemanddesign. 

 

OBJECTIVES: 

 

 Tostudythegraphicstechniquesandalgorithms. 

 TostudythemultimediaconceptsandvariousI/Otechnologies 
 

Line-CurveandEllipseDrawingAlgorithms–Attributes–Two-

DimensionalGeometricTransformations – Two-Dimensional Clipping and Viewing. 
 

Three-DimensionalObjectRepresentations–Three-DimensionalGeometricandModeling 

Transformations – Three-Dimensional Viewing – Color models – Animation. 
 

An Introduction – Multimedia applications – Multimedia System Architecture – 

Evolvingtechnologies for Multimedia – Defining objects for Multimedia systems – Multimedia 

Datainterface standards – Multimedia Databases. 
 

Compression&Decompression – Data&File Format standards – Multimedia I/O technologies -

Digitalvoiceand audio –Video image and animation– Fullmotionvideo –Storageand 

retrievalTechnologies. 
 

Multimedia Authoring & User Interface – Hypermedia messaging - Mobile Messaging –

Hypermedia message component – Creating Hypermedia message – Integrated 

multimediamessage standards – Integrated Document management – Distributed Multimedia 

Systems. 

Total:45Hours 

REFERENCES: 

1. DonaldHearnandM.PaulineBaker,“ComputerGraphicsC Version”,PearsonEducation, 2003. 

(UNIT I : Chapters 1 to 6; UNIT 2: Chapter 9 – 12, 15, 16) 

2. PrabatKAndleighandKiranThakrar,“MultimediaSystemsandDesign”,PHI,2003.(UNIT3to 5) 
3. JudithJeffcoate,“MultimediainpracticetechnologyandApplications”,PHI,1998. 
4. Foley,Vandam,Feiner,Huges, 
“ComputerGraphics:Principles&Practice”,PearsonEducation, second edition 2003. 

UNIT1 Introduction 9 

UNITIIThree-DimensionalConcepts 9 

UNITIIIMultimediaSystemsDesign 9 

UNITIVMultimediaFile Handling 9 

UNITVHypermedia 9 
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22250E33BP-GENETICALGORITHMS  

LTPC4

004 

 

AIM: 

TomakethestudentslearnthefundamentalsofGeneticAlgorithmsandsearchtechnique 

usedincomputing. 

 

 

OBJECTIVES: 

1. Understandand beabletoapplyfundamentalGAtheory. 

2. beabletoimplement ormodifysimplegeneticalgorithms. 

3. beabletoapplyGAstoproblemsinthestudent'sfield. 

4. tofindexactorapproximatesolutionstooptimizationandsearchproblems. 

 

Introduction :Abrief history of evolutionary computation, Elements of Genetic Algorithms, 

Asimple genetic algorithm, Applications of genetic algorithms. Genetic Algorithms in 

Scientificmodels - Evolving computer programs, data analysis & prediction, evolving neural 

networks,modeling interaction between learning & evolution, modeling sexual selection, 

measuringevolutionary activity. 
 

Theoretical Foundation of genetic algorithm :Schemas & Two-Armed and k-armed 

problem,royal roads, exact mathematical models of simple genetic algorithms, Statistical- 

MechanicsApproaches. 
 

ComputerImplementation ofGeneticAlgorithm: Datastructures,Reproduction, 

crossover&mutation, mapping objective functions to fitness form, fitness scaling, coding, a 

multiparameter,mapped, fixed point coding, discretization and constraints. 
 

Some applications of genetic algorithms :The risk of genetic algorithms, De Jong & 
functionoptimization, Improvement in basic techniques, current application of genetic 

algorithms 

 

UNIT-V 9 

Advancedoperators&techniquesingeneticsearch:Dominance,duplicity,&abeyance, 

inversion&otherreordering operators,other micro operators, Niche&speciation, 

multiobjectiveoptimization, knowledge based techniques, genetic algorithms & parallel 

processors. 

Total:45hrs 

TEXTBOOKS: 

1. DavidE.Goldberg,“Geneticalgorithmsinsearch,optimization&MachineLearning”Pears

UNIT-I 9 

UNIT-II 9 

UNIT-III 9 

UNIT-IV 9 
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on Education, 2006 
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REFERENCEBOOKS: 

1. MelanleMitchell, “Anintroductiontogeneticalgorithms”,PrenticeHallIndia,2002. 

2. MichaelD.Vose,“Thesimplegeneticalgorithmfoundationsandtheory,PrenticeHallIndia,1999. 

3. MasatoshiSakawa,“GeneticAlgorithms&FuzzyMultiobjectiveOptimization”,KluwerAca

demic Publisher, 2001 

4. D.Quagliarella,JPeriaux,CPoloni&GWinter,“GeneticAlgorithmsinEngineering&Computer 

science”, John Wiley & Sons, First edition, 1997 
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22250E33CP-SOFTWAREMETRICS  
LTPC4

004 

 

AIM: 

Tounderstandsoftwarequalitymetrics. 

OBJECTIVES: 

 Tointroduceanintegratedapproachtosoftwaredevelopment incorporatingquality 

management methodologies. 

 Tostudyaboutthe qualityimprovementsinsoftware 

 TounderstandtheSoftwareQualitysoftwarestandards 
 

 

- MeasurementsInSoftwareEngineering - ScopeOfSoftwareMetrics- 
MeasurementsTheory - Goal Based Framework – SoftwareMeasurement Validation. 

 

EmpiricalInvestigation-PlanningExperiments-SoftwareMetricsDataCollection-

AnalysisMethods – Statistical Methods. 
 

Measurement OfInternet ProductAttributes-Size AndStructure-ExternalProductAttributes-Measurement 
Of Quality. 

 

Software QualityMetrics - Product Quality- Process Quality- Metrics For 

SoftwareMaintenance - Case Studies OfMetrics Program - Motorola - Hp And 

IBM.UNIT VMANAGEMENT METRICS9 

QualityManagementModels-RayleighModel-ProblemTrackingReport(PTR)Model-Reliability 

Growth Model - Model Evaluation - Orthogonal Classification. 

TOTAL=45 

REFERENCES: 

1. NormanE–

Fentar,ShareLawrencePflieger,"SoftwareMetrics",InternationalThomson 
Computer Press, 1997. 

2. StephenH.Kin,"MetricandModels 
inSoftwareQualityEngineering",AddisonWesley 

UNITIMEASUREMENTSTHEORY 9 

UNITIIDATACOLLECTION ANDANALYSIS 9 

UNITIIIPRODUCTSMETRICS 9 

UNITIVQUALITYMETRICS 9 
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UNITIV 9 

Metadatamanagement –XMLsecurity–XMLsignature –XMLEncryption– SAML– XACML–
XKMS–WS-Security–Securityinwebservice framework–advancedmessaging 

 

 

 

 

AIM: 

SEMESTER–IV-ELECTIVE–III 

22250E43AP-SERVICEORIENTEDARCHITECTURE 

Tofamiliarizethestudentswiththeconceptsofserviceorientedarchitectures.(SOA). 

 
OBJECTIVES: 

 UnderstandSOA, serviceorientationandwebservices 
 AnalyzinganddesigningbusinessbasedonSOAprinciples. 

 LearningtheconceptsofXML. 
 

Software Architecture – Types of IT Architecture – SOA – Evolution – Key components –

perspective of SOA – Enterprise-wide SOA – Architecture – Enterprise Applications –

SolutionArchitecture forenterprise application– Softwareplatforms for enterpriseApplications – 

Patternsfor SOA – SOA programming models. 
 

Service-oriented Analysis and Design – Design of Activity, Data, Client and 

businessprocessservices – Technologies of SOA – SOAP – WSDL – JAX – WS – XML WS 

for.NET – Serviceintegration with ESB – Scenario – Business case for SOA – 

stakeholderobjectives – benefits ofSPA – Cost Savings 
 

SOAimplementationandGovernance–strategy–SOAdevelopment –SOAgovernance–

trendsinSOA– event-drivenarchitecture – software s aservice – SOAtechnologies – proof-of-

concept– process orchestration – SOA best practices 
 

 

Transaction processing–paradigm –protocolsandcoodination–transactionspecifications–SOA in 
mobile – research issues 

Total:45 hrs 

REFERENCES: 

1. ShankarKambhampaly, “Service–
OrientedArchitectureforEnterpriseApplications”,WileyIndia Pvt Ltd, 2008. 

2. EricNewcomer,GregLomow, “UnderstandingSOAwithWebServices”,PearsonEducation. 
3. MarkO’Neill,etal.,“WebServicesSecurity”,TataMcGraw-HillEdition,2003. 

UNITI 9 

UNITII 9 

UNITIII 9 

UNITV 9 
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AIM: 

Tostudythevariousperformanceandanalysisissues involvedinhigh-speeddata 

transmission. 

 

OBJECTIVES: 

Beableto 

 

 Describeandinterpretthebasicsofhighspeednetworkingtechnologies. 
 Applytheconceptlearntinthiscoursetooptimizeandtroubleshoothigh-speednetwork. 

 Demonstratetheknowledgeofnetwork planningand optimization 

 

FrameRelayNetworks-Asynchronoustransfer mode-

ATMProtocolArchitecture,ATMlogicalConnection, ATMCell- ATMServiceCategories- AAL. 

HighSpeedLANs:Fast Ethernet, Gigabit Ethernet, Fiber Channel - Wireless LANs: 

applications, requirements - Architecture of 802.11 

UNIT- 2:CONGESTIONANDTRAFFICMANAGEMENT 9 

QueuingAnalysis-QueuingModels-SingleServerQueues-EffectsofCongestion-

CongestionControl- Traffic Management - Congestion Control in Packet Switching Networks - 

Frame Relay Congestion Control. 

 

UNIT-3:TCPANDATMCONGESTIONCONTROL 9 

TCP Flow control- TCP CongestionControl- Retransmission- Timer Management -

ExponentialRTObackoff-KARN'sAlgorithm-Windowmanagement -PerformanceofTCP over 

ATM. Trafficand Congestioncontrolin ATM - Requirements - Attributes- 

TrafficManagementFramework,TrafficControl-ABRtrafficManagement -

ABRratecontrol,RMcell formats, ABR Capacity allocations - GFR traffic management. 

UNIT- 4:INTEGRATEDANDDIFFERENTIATED SERVICES 9 

IntegratedServicesArchitecture-Approach,Components,Services-QueuingDiscipline,FQ,PS, 

BRFQ, GPS, WFQ - Random Early Detection, Differentiated Services 
 

RSVP - Goals & Characteristics, Data Flow, RSVP operations, ProtocolMechanisms - 

MultiprotocolLabelSwitching-Operations,LabelStacking,Protocoldetails-RTP-

ProtocolArchitecture, Data Transfer Protocol, RTCP. 

 

Total:45 hrs 

TEXTBOOK: 

1. WilliamStallings,"HIGHSPEEDNETWORKS ANDINTERNET",PearsonEducation, 

22250E43BP-HIGHSPEEDNETWORKS LTP C4004 

UNIT-1:HIGHSPEED NETWORKS 9 

UNIT-5:PROTOCOLSFORQOSSUPPORT 9 
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SecondEdition, 2002. 

 

REFERENCES: 

1. Warland&PravinVaraiya,"HIGHPERFORMANCECOMMUNICATIONNETWORKS", 

JeanHarcourtAsiaPvt.Ltd.,IIEdition,2001. 
2. IrvanPepelnjk,JimGuichardandJeffApcar,"MPLSandVPNarchitecture",CiscoPress,Volum
e 1 and 2, 2003 
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22250E43CP- EMBEDDEDSYSTEMS LTPC4004 
 

 

AIM: 

Togivesufficient backgroundforembeddedsystemsdesign. 

 

OBJECTIVES: 

 Tointroducestudentstotheembeddedsystems,itshardwareandsoftware. 

 Tointroducedevicesandbusesusedforembeddednetworking. 

 ToexplainprogrammingconceptsandembeddedprogramminginCandC++. 

 Toexplainrealtimeoperatingsystems, inter-taskcommunicationandanexemplarycase of 
MUCOS – IIRTOS. 

 

Definition and Classification – Overview of Processors and hardware units in an 

embeddedsystem – Software embedded into the system – Exemplary Embedded Systems – 

EmbeddedSystems on a Chip (SoC) and the use of VLSI designed circuits 

UNIT-IIDEVICESANDBUSESFORDEVICESNETWORK 9 

I/O Devices - Device I/O Types and Examples – Synchronous - Iso-synchronous 

andAsynchronous Communications from Serial Devices - Examples of Internal Serial-

Communication Devices - UART and HDLC - Parallel Port Devices - Sophisticated 

interfacingfeatures in Devices/Ports- Timer and Counting Devices - ‘12C’, ‘USB’, ‘CAN’ 

andadvancedI/O Serial high speed buses- ISA, PCI, PCI-X, cPCI and advanced buses. 

 

Programming in assembly language (ALP) vs. High Level Language - C Program 

Elements,Macros and functions -Use of Pointers - NULL Pointers - Use of Function Calls – 

Multiplefunction calls in a Cyclic Order in the Main Function Pointers – Function Queues and 

InterruptService Routines Queues Pointers – Concepts of EMBEDDED PROGRAMMING in 

C++ -Objected Oriented Programming – Embedded Programming in C++, ‘C’ Program 

compilers –Cross compiler – Optimization of memory codes. 

UNIT-IVREALTIMEOPERATING SYSTEMS–PART-1 9 

OS Services – Interrupt Routines Handling, Task scheduling models - Handling of 

taskscheduling and latency and deadlines as performance metrics - Inter 

ProcessCommunicationAnd Synchronisation – Shared dataproblem– Use ofSemaphore(s) –

PriorityInversionProblemand Deadlock Situations – Inter Process Communications using Signals 

– Semaphore Flag ormutex as Resource key – Message Queues – Mailboxes – Pipes – Virtual 

(Logical) Sockets –RPCs. 

 

UNIT-V REALTIMEOPERATINGSYSTEMS –PART-2 9 

UNIT-I INTRODUCTIONTOEMBEDDEDSYSTEMS 9 

UNIT-IIIEMBEDDED PROGRAMMING 9 
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Study of RTOS, VxWorks - Basic Features - Task Management Library at the System - 

LibraryHeader File - VxWorks System Functions and System Tasks - Inter Process 

(Task)Communication Functions - Case Study of Coding for Sending Application Layer Byte 

Streamson a TCP/IP Network Using RTOS Vxworks 

Total:45hrs 

REFERENCE: 

1. Rajkamal,EmbeddedSystemsArchitecture,ProgrammingandDesign,TATAMcGrawHill,First 
reprint 2003 

2. DavidE.Simon,AnEmbeddedSoftwarePrimer,PearsonEducationAsia,First Indian 

Reprint 2000. 
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SEMESTER–V-ELECTIVE–IV 

22250E51AP-CLOUDCOMPUTING LTPC4004 
 

AIM 

Toacquirebasicknowledgeoncloudcomputinganditsapplications. 

OBJECTIVES: 

 Identifycloudcomputingmodels,characteristics,andtechnologies. 

 Getknowledgeaboutthedifferentarchitecturesincloud. 

 Identifytheinformationaboutservicemanagementandcloudsecurities. 
 

Overview of Computing Paradigm- Recent trends in Computing - Evolution of 

cloudcomputing - Introductionto Cloud Computing -CloudComputing (NIST Model)- 

Properties,Characteristics & Disadvantages - Cloud computing vs. Cluster computing vs. 

Gridcomputing - Role of Open Standards 
 

Cloud Computing Architecture - Cloud computing stack - Service Models (XaaS) -

Infrastructureas aService(IaaS) -Platformas a Service(PaaS) -Software asaService(SaaS)-

Deployment Models 
 

InfrastructureasaService(IaaS) -IntroductiontoIaaS-ResourceVirtualization–Examples. 

Platform as a Service(PaaS) - Introduction to PaaS - Cloud Platform and Management –

Examples - Software as a Service(SaaS)- Introduction to SaaS 

 

Service Management in Cloud Computing - Service Level Agreements(SLAs)- Identity 

&Access Management - Access Control - Trust, Reputation, Risk - Authentication in 

cloudcomputing, Client access in cloud, Cloud contracting Model, Commercial and 

businessconsiderations - Authentication in cloud computing, Client access 

incloud,Cloudcontracting Model, Commercial and business considerations. 

 

Cloud Security - Infrastructure Security - Network level security - Host level security -

Application level security - Data security and Storage - Data privacy and security 

Issues,Jurisdictional issues raised by Data location -Case Study on Open Source & 

CommercialClouds – Eucalyptus - Microsoft Azure - Amazon EC2. 

Total:45hrs 

 

REFERENCEBOOKS: 

UNIT-I 9 

UNIT-II 9 

UNIT-III 9 

UNIT-IV 9 

UNIT-V 9 
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1. CloudComputingBible,BarrieSosinsky,Wiley-India,2010 

2. CloudComputing:PrinciplesandParadigms,Editors:RajkumarBuyya,JamesBro
berg, Andrzej M. Goscinski, Wile, 2011 

3. CloudComputing:Principles,SystemsandApplications,Editors:NikosAnt

onopoulos, Lee Gillam, Springer, 2012 

4. CloudSecurity:AComprehensiveGuidetoSecureCloudComputing,RonaldL.Krutz

, Russell Dean Vines, Wiley-India, 2010 
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22250E51BP-SPEECHPROCESSINGANDSYNTHESIS LTPC4004 
AIM 

TostudyabouttheSpeechProcessingandSynthesis 

OBJECTIVES 

Tounderstandthemathematicalfoundations neededforspeechprocessing 
Tounderstand thebasic conceptsand algorithmsofspeechprocessing and 
synthesisTofamiliarizethestudentswiththevariousspeechsignalrepresentation, 

codingandrecognition techniques 

To appreciatetheuseofspeechprocessing incurrent technologies and to exposethestudentsto 
real– world applications of speech processing 

 

Introduction–SpokenLanguageStructure–PhoneticsandPhonology–SyllablesandWords–

SyntaxandSemantics–Probability,StatisticsandInformationTheory–ProbabilityTheory–

EstimationTheory–SignificanceTesting–InformationTheory. 
 

CepstralProcessing–FormantFrequencies–TheRoleofPitch–SpeechCoding–LPCCoder. 
 

OtherTechniques. 
 

Lexicon –Document StructureDetection –Text Normalization – LinguisticAnalysis –
HomographDisambiguation–Morphological Analysis–Letter-to-soundConversion–
Prosody–Generationschematic–SpeakingStyle–SymbolicProsody–Duration 
Assignment–PitchGeneration 

Attributes–FormantSpeechSynthesis–ConcatenativeSpeechSynthesis–
ProsodicModificationofSpeech–Source-filterModelsforProsodyModification–
EvaluationofTTSSystems. 

TOTAL: 45 PERIODS 

REFERENCES: 

1. JosephMariani,―LanguageandSpeechProcessing‖,Wiley,2009. 

2. LawrenceRabinerandBiing- 
HwangJuang,―FundamentalsofSpeechRecognition‖,PrenticeHallSignal
ProcessingSeries,1993. 

3. SadaokiFurui,―DigitalSpeechProcessing:Synthesis,andRecognition,SecondEdition,(Sig
nal ProcessingandCommunications)‖, Marcel Dekker,2000. 

4. ThomasF.Quatieri,―Discrete-TimeSpeechSignalProcessing‖,PearsonEducation,2002. 

5. XuedongHuang,AlexAcero,Hsiao-WuenHon,―SpokenLanguageProcessing–
AguidetoTheory,AlgorithmandSystemDevelopment‖,Prentice HallPTR,2001. 

UNITV SPEECHSYNTHESIS 9 

UNITI FUNDAMENTALSOFSPEECHPROCESSING 9 

9 SPEECHSIGNALREPRESENTATIONSANDCODING UNITII 

9 SPEECHRECOGNITION UNITIII 

UNITIV TEXTANALYSIS 9 
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22250E51CP-SOFTCOMPUTING LTPC4004 

 

AIM: 

TounderstandtheconceptsofArtificialIntelligence, ANN,GeneticAlgorithmsand 

Fuzzysystemsanditsapplications. 

 

OBJECTIVES: 

. 

 To introduce the ideas of Neural networks, fuzzy logic anduse of heuristics base onhuman 

experience. 

 To have a general understanding of soft computing methodologies, including 

artificialneural networks, fuzzy sets, fuzzy logic, fuzzy clustering techniques and 

geneticalgorithms; 

computationalneuralnetworkmodels,fuzzymodels,fuzzy clusteringapplicationsand genetic 

algorithms in specified applications. 

 

 

Derivative based Optimization– Descent Methods–TheMethodofSteepest Descent – 

ClassicalNewton’s Method – Step Size Determination – Derivative Free Optimization – 

GeneticAlgorithms – Simulated Annealing – Random Search – Downhill Simplex Search. 

 

Supervised Learning Neural Networks – Perceptrons – Adaline – Backpropagation 

Multilayerperceptrons – Radial Basis Function Networks – Unsupervised Learning and Other 

NeuralNetworks – Competitive Learning Networks – Kohonen Self – Organizing Networks – 

LearningVector Quantization – Hebbian Learning. 
 

Adaptive Neuro – Fuzzy Inference Systems – Architecture – Hybrid Learning Algorithm –

Learning Methods that Cross fertilize ANFIS and RBFN – Coactive Neuro Fuzzy Modeling –

Framework – Neuron Functions for Adaptive Networks – Neuro Fuzzy Spectrum. 

UNIT-VAPPLICATIONOFCOMPUTATIONALINTELLIGENCE 8 

PrintedCharacterRecognition–InverseKinematicsProblems–AutomobileFuelEfficiencyPrediction – Soft 
Computing for Color Recipe Prediction. 

Total:45 hrs 

 ToDesignanddevelopmentofcertainscientificandcommercialapplicationusing 

Introduction to Neuro – Fuzzy and Soft Computing – Fuzzy Sets – Basic Definition and 

Terminology – Set–Theoretic Operations – Member Function Formulation and Parameterization 

– Fuzzy Rules and Fuzzy Reasoning – Extension Principle and Fuzzy Relations – Fuzzy If Then 

Rules – FuzzyReasoning – FuzzyInference Systems – MamdaniFuzzy Models – Sugeno Fuzzy 

Models – Tsukamoto Fuzzy Models – Input Space Partitioning and Fuzzy Modeling. 

10 UNIT-IFUZZYSETTHEORY 

8 UNIT-IIOPTIMIZATION 

UNIT-IIINEURALNETWORKS 10 

UNIT-IVNEUROFUZZYMODELING 9 
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TEXTBOOK: 

1. J.S.R.Jang,C.T.SunandE.Mizutani,“Neuro FuzzyandSoft 

Computing”,PHI,PearsonEducation, 2004. 

REFERENCES: 

1. TimothyJ.Ross,”FuzzyLogicwithEngineeringApplication“,McGrawHill,1977. 
2. DavisE.Goldberg,”GeneticAlgorithmsSearch,OptimizationandMachineLearning”,Ad
dison Wesley, 1989. 

3. S.RajasekaranandG.A.V.Pai,”NeuralNetworks,FuzzyLogicandGenetic Algorithms”,PHI, 

2003. 

4. R.Eberhart,P.SimpsonandR.Dobbins,”ComputationalIntelligencePCTools”,APProfes
sional, Boston, 1996. 
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SEMESTER–V-ELECTIVE–V 
 

 

 

 

 

 

AIM: 

22250E52AP–ADVANCEDDATABASETECHNOLOGY 

LTPC4

004 

 
Topreparethestudenttounderstand, develop, andmanagemoreadvanceddatabase 

applications. 

 

OBJECTIVES: 

Beableto 

Knowtheoperationsofparalleland distributeddatabases. 

Understandthestructuresandstandardsofobjectrelationaldatabases. 

GetfamiliarwiththeconceptsofXML,MobileandMultimediaDatabases. 

 

UNIT-I PARALLELANDDISTRIBUTED DATABASES 9 

Database System Architectures: Centralized and Client-Server Architectures – 

ServerSystemArchitectures – Parallel Systems- Distributed Systems – Parallel Databases: 

I/OParallelism–Inter and Intra Query Parallelism – Inter and Intra operation Parallelism –

Distributed DatabaseConcepts - Distributed Data Storage – Distributed Transactions –Commit 

Protocols –Concurrency Control – Distributed Query Processing – Three TierClient Server 

Architecture-Case Studies. 

UNIT-II OBJECTANDOBJECTRELATIONAL DATABASES 9 

Concepts for Object Databases: Object Identity – Object structure – TypeConstructors –

EncapsulationofOperations– Methods– Persistence – Typeand ClassHierarchies – Inheritance 

– ComplexObjects–ObjectDatabaseStandards,LanguagesandDesign:ODMGModel–ODL 

– OQL–Object RelationalandExtended–RelationalSystems:Object 

RelationalfeaturesinSQL/Oracle – Case Studies. 
 

XMLDatabases:XMLDataModel–DTD-XMLSchema- XMLQuerying–WebDatabases–JDBC – 

Information Retrieval – Data Warehousing – Data Mining 
 

MobileDatabases:LocationandHandoffManagement-EffectofMobilityonDataManagement 

- LocationDependentDataDistribution- Mobile TransactionModels-ConcurrencyControl-

Transaction Commit Protocols- Mobile Database RecoverySchemes. 

Multidimensional Data Structures – Image Databases – Text/DocumentDatabases-Video 
Databases – Audio Databases – Multimedia Database Design. 

Total=45hrs 

UNIT-V MULTIMEDIADATABASES 9 

UNIT-III XMLDATABASES 9 

UNIT-IV MOBILEDATABASES 9 
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REFERENCES: 

1. R.Elmasri,S.B.Navathe,“FundamentalsofDatabaseSystems”,FifthEdition,PearsonEduc

ation/Addison Wesley, 2007. 

2. ThomasCannollyandCarolynBegg,“DatabaseSystems,APracticalApproachtoDesign, 
Implementation and Management”, Third Edition, Pearson Education,2007. 

3. HenryFKorth,AbrahamSilberschatz,S.Sudharshan,“DatabaseSystemConcepts”,FifthEditi

on, McGraw Hill, 2006. 

4. C.J.Date,A.KannanandS.Swamynathan,”AnIntroductiontoDatabaseSystems”,EighthEdit
ion, Pearson Education, 2006. 
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22250E52BP-RECONFIGURABLECOMPUTING  

LTPC4 

0 04 

AIM: 

TounderstandabouttheReconfigurableComputing. 

OBJECTIVES: 

 Tounderstandtheneedforreconfigurablecomputing 
 Toexposethestudentstovariousdevicearchitectures 

 Toexaminethevariousreconfigurablecomputingsystems 
 Tounderstandthedifferenttypesofcomputemodelsforprogrammingreconfigurable 
 architectures 
 ToexposethestudentstoHDLprogrammingandfamiliarizewiththedevelopment 

 environment 

 Toexposethestudentstothevariousplacementandroutingprotocols 

 TodevelopapplicationswithFPGAs 

. 

 

GeneralPurposeComputingVsReconfigurableComputing–

SimpleProgrammableLogicDevices–ComplexProgrammableLogicDevices–FPGAs–

DeviceArchitecture-CaseStudies. 

UNITII RECONFIGURABLECOMPUTINGARCHITECTURESANDSYSTEMS 9 

ReconfigurableProcessingFabricArchitectures–RPFIntegrationintoTraditionalComputingSystems–

ReconfigurableComputingSystems– CaseStudies–ReconfigurationManagement. 

 

ComputeModels-ProgrammingFPGAApplicationsinHDL– 

CompilingCforSpatialComputing 

–OperatingSystemSupportforReconfigurableComputing. 
 

TheDesignFlow-TechnologyMapping–FPGAPlacementandRouting–

ConfigurationBitstreamGeneration–CaseStudieswithAppropriateTools. 

 

UNITV APPLICATIONDEVELOPMENTWITHFPGAS 9 

CaseStudiesofFPGAApplications–SystemonaProgrammableChip(SoPC)Designs. 

TOTAL:45PERIODS 

 

REFERENCES: 

1. ChristopheBobda,―IntroductiontoReconfigurableComputing–

Architectures,AlgorithmsandApplications‖,Springer,2010. 

2. MayaB.GokhaleandPaulS.Graham,―ReconfigurableComputing:Accel

eratingComputationwithField-Programmable 

UNITI DEVICEARCHITECTURE 9 

UNITIII PROGRAMMINGRECONFIGURABLESYSTEMS 9 

UNITIV MAPPINGDESIGNSTORECONFIGURABLEPLATFORMS 9 
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GateArrays‖,Springer,2005. 

3. FPGAFrontiers:NewApplicationsinReconfigurableComputing,2017,NicoleHem
soth,TimothyPrickettMorgan,NextPlatform. 

4. ReconfigurableComputing:FromFPGAstoHardware/SoftwareCodesign2

011Editionby JoaoCardoso(Editor),MichaelHübne,Springer 

5. ScottHauckandAndreDehon(Eds.),―ReconfigurableComputing–

TheTheory andPracticeofFPGA- 

BasedComputation‖,Elsevier/MorganKaufmann,2008. 
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AIM: 

ToUnderstandGreenTechnologyandtoimplementGreencomputingpracticestoefficiently use 
the computers and its resources. 

 

OBJECTIVES: 

 Understandingscientificandsocialenvironment. 

 Minimizingenergyconsumption fromthe ITestate. 

 Purchasinggreenenergyandusing greensuppliers. 

 Reducingthepaperandotherconsumablesused. 

 Minimizingequipmentdisposalrequirements. 

 

Origins,Regulationsand industryinitiatives-Government,Industry. 
 

Approachestogreencomputing-Productlongevity,Algorithmicefficiency. 
 

Resourceallocation,Virtualization. 
 

Terminalservers,Powermanagement,Operatingsystemsupport,Powersupply,Storage,Videocard, 

Display. 
 

Web, Temporaland SpatialData Mining Materials recycling, Telecommuting, Middleware 

supportforgreencomputing,Toolsformonitoring,HPCcomputing,GreenMobile,embeddedcomput

ing and networking, Management FrameworksStandards and metrics for computing green 

Total:45hrs 

REFERENCES: 

1. Green Computing and Green IT Best Practices on Regulations and Industry 

Initiatives,Virtualization, Power Management, Materials Recycling and Telecommuting by Jason 
Harris. 

2. Green IT: Reduce Your Information System's Environmental Impact While Adding to 

theBottom Line. By Toby Velte (Author), Anthony Velte (Author), Robert Elsenpeter 

(Author),MC-Grow Hill 

3. The Greening of IT-How Companies Can Make a Difference for the Environment by 

JohnLamb. 

22250E52CP-GREENCOMPUTING LTPC4004 

UNIT-I 9 

UNIT-II 9 

UNIT-III 9 

UNIT-IV 9 

UNIT-V 9 
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AIM: 

SEMESTER–V-ELECTIVE–VI 

22250E53AP-SOFTWAREQUALITYASSURANCE 

 

 
Todeveloptheabilitytoanalyzeandestimate thequalityofthesoftware. 

 

 

LTPC4

004 

 

OBJECTIVES: 

 Tointroduceanintegratedapproachtosoftwaredevelopment incorporatingquality 
management methodologies. 

 Tostudyaboutthe qualityimprovementsinsoftware 

 TounderstandtheSoftwareQualitysoftwarestandards 

 
Introduction to software quality - challenges – objectives – quality factors – components 

ofSQA– contract review – development and quality plans – SQA components in project life 

cycle–SQA defect removal policies – Reviews 
 

Basics of software testing – test generation from requirements – finite state models –

combinatorial designs - test selection, minimization and prioritization for regression testing –

testadequacy, assessment and enhancement 
 

Testing strategies – white box and black box approach – integration testing – systemand 

acceptancetesting–performancetesting–regressiontesting-internationalizationtesting–

adhoctesting–websitetesting–usabilitytesting–accessibilitytestingTest plan– management –

execution and reporting – software test automation –automated testing tools 
 

 
documentationcontrol. 

 

Project progress control – costs – quality management standards – project process standards –

management and its role in SQA – SQA unit 

Total=45hrs 

REFERENCES 

1. 1.Daniel Galin, Software quality assurance – from theory to
 implementation,Pearsoneducation, 2009. 

2. AdityaMathur,Foundationsofsoftwaretesting,PearsonEducation,2008. 

3. SrinivasanDesikanandGopalaswamyRamesh,Softwaretesting –

principlesandpractices,Pearson education, 2006. 

4. RonPatton,SoftwareTesting,secondedition,Pearsoneducation, 2007. 

Hierarchical models of software quality – software quality metrics –function points – 

Softwareproduct quality – software maintenance quality – effect of case tools – software 

qualityinfrastructure–procedures–certifications–configurationmanagement– 

UNITI 9 

UNIT II 9 

UNIT III 9 

UNIT IV 9 

UNITV 9 
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AIM: 

22250E53BP-BIO-INFORMATICS LTPC4004 

Toimpartknowledge,onbasictechniquesofBioinformatics. 

 

OBJECTIVES: 

 Buildasolid 

foundationandacquirethevocabularyyouneedtosuperviseortocommunicate with 

others who use these tools.

 Tohaveabilityto designdrugs.

 TounderstandEvolutionaryTreesand Phylogeny.

 Learnthekeymethodsandtoolsusedinbioinformatics.

 

TheCentralDogma–KillerApplication–ParallelUniverses–Watson’sDefinition–TopDownVs 

Bottom Up Approach – Information Flow – Conversance – Communications. 
 

Definition – Data Management – Data Life Cycle – Database Technology – Interfaces –

Implementation–NetworksCommunicationModels–TransmissionTechnology–Protocols–

Bandwidth – Topology – Contents – Security – Ownership – Implementation. 

 

SearchProcess – Technologies – Searching and InformationTheory– ComputationalMethods –

Knowledge Management – Sequence Visualizations – Structure Visualizations – User 

Interfaces– Animation Vs Simulation. 

UNITIVSTATISTICS–DATAMININGANDPATTERNMATCHING11 

Statistical Concepts – Micro Arrays – Imperfect Data – Basics – Quantifying – Randomness –

Data Analysis – Tools Selection – Alignment – Clustering – Classification – Data 

MiningMethods – Technology – Infrastructure Pattern Recognition – Discovery – Machine 

Learning –Text Mining – Pattern Matching Fundamentals – Dot Matrix Analysis – Substitution 

Matrix –Dynamic Programming – Word Method – Bayesian Method – Multiple Sequence 

AlignmentTools. 

 

UNIT V MODELINGSIMULATIONANDCOLLABORATION 8 

Drug Discovery Fundamentals – Protein Structure – System Biology Tools – Collaboration 

andCommunication – Standards – Issues – Case Study. 

Total:45hrs 

 

TEXTBOOK: 

1.BryanBergeron,“BioInformaticsComputing”,PrenticeHall,2003. 

 

REFERENCES: 

1. T.K.Affward,D.J.ParrySmith,“IntroductiontoBio Informatics”,PearsonEducation,2001. 

2. PierreBaldi,SorenBrunak,“BioInformaticsTheMachineLearningApproach”,2ndEditi

UNITI FUNDAMENTALS 7 

UNITII DATABASEANDNETWORKS 9 

UNIT III SEARCHENGINESANDDATA VISUALIZATION 10 
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on, First East West Press, 2003. 
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22250E53CP-WIRELESSAPPLICATIONPROTOCOLS  

LTPC4

004 

AIM 

Tointroductiontheadvancedelementinthefieldofwirelesscommunication. 

OBJECTIVE: 

 BeabletodiscusscurrentandemergingtechnologyinWirelesstechnology. 

 Understand fundamentaltrendsoftechnologicalevolutionofWirelesstechnology. 

 Havehands-onknowledgeindevelopingsimpleandcomprehensiveWAP contents. 

 BeabletocreatesimpleWirelessapplicaitions. 

WirelessConcepts-Technologies-AnOverviewofWAP-WAPApplicationEnvironment -WAPGateways - 

WAP Gateway Services and Security. 

 

WAPComponents -Specification -StandardExecution Environment-AgentCharacters -MainProtocols - 

WTP/WSP/WDP(UDPYWEMP Transportation and WTLS Protocol. 

WAPDesignandDevelopment -TheDevelopmentTools-WMLLanguage-WMLScriptLanguage. 

 

ImplementinganEnterpriseWAPStrategy,Wirelesstransmission-Spreadspectrum-MAC-SDMA 

- FDMA- TDMA- CDMA- CellularWirelessNetworks. 
 

ApplicationAreaofWAP: WirelessOperator'sInterrelatedServices -MailboxManagement -

Searching the Phone Directory - Managing Personal Information. 

Total:45hrs 

TEXTBOOKS: 

1. SteveMann&Scott Sbihli,-WirelessApplicationProtocols-WileyComputerPublishing-2000 

2. S.Ruseyev- WAP Technology&Applications-Easwar Press-2003 . 

 

REFERENCEBOOKS: 

1. Sandeepsinghal,JariAlwinen., -TheWirelessApplicationProtocol: 

WritingApplicationsfortheMobile Internet - Addison Wesley Publications - 2000 . 

UNIT-IV: 9 

UNIT-II: 9 

UNIT-I: 9 

UNIT- III: 9 

UNIT-V: 9 
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B.COM PROGRAMME 
2020 REGULATION 

 

Commerce is a professional course among the various arts subjects. Commerce is 

instrumental in bringing about changes in all aspects of the society. It promotes 

growth and development. The changes in the economic policies of the country and 

the computer application in business offer variety of opportunities for innovative and 

creative people to carry out their career with new vigor and enthusiasm. 

In the present scenario the market based system has gradually expanded across the 

world securing a strong position in the market overcoming all borders and barriers. 

The rapid changes in the field of economics, information technology, politics and 

also in the organizational structure and the increased complexities of the business 

world posses series of problems to the modern commerce student. At this backdrop 

the new syllabus is designed for the B.Com Programme of the PRIST 

UNIVERSITY 
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SCHOOL OF COMMERCE AND BUSINESS MANAGEMENT 

DEPARTMENT OF COMMERCE 

B.Com., -REGULATION 2020 

COURSESTRUCTURE 

 

SEMESTER– I 
 

CourseCode CourseTitle L T P C 

THEORY 

20110AEC11/ Tami–I/AdvancedEnglish-I/Hindi-I/ French-I 4 0 0 2 

20111AEC11/ 

20132AEC11/ 

20135AEC11 

20111AEC12 English-I 4 0 0 2 

20161SEC13 BasicAccounting 4 1 0 4 

20161SEC14 BusinessEnvironment 3 1 0 3 

20161AEC15 Marketing 3 0 0 3 

20161AEC16 BusinessEconomics 3 1 3 3 

 Total 21 3 3 17 

AUDITCOURSE 

201LSCIC IndianConstitution - - - 2 

201LSCUV UniversalHumanValues - - - 2 

 

 

SEMESTER–II 
 

CourseCode CourseTitle L T P C 

THEORY 

20110AEC21/ Tamil–II/AdvancedEnglish-II/Hindi-II/ French–II 4 0 0 2 

20111AEC21/ 

20132AEC21/ 

20135AEC21 

20111AEC22 English-II 4 0 0 2 
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20161SEC23 BusinessAccounting 4 1 1 4 

 

      

20161SEC24 EthicsinBusiness 3 1 1 3 

20161AEC25 BusinessStatistics 3 1 1 3 

      

20161SEC26 BusinessOrganizationandManagement 3 0 0 3 

RESEARCH SKILLBASEDCOURSE 

 

20161RLC27 ResearchLedSeminar - - - 1 

 Total 21 3 3 18 

AUDITCOURSES 

201LSCCS CommunicationSkills - - - 2 

201SSCBE Basic BehavioralEtiquette - - - 2 

 

 

SEMESTER–III 
 

CourseCode CourseTitle L T P C 

THEORY 

20110AEC31/ Tamil–III/Hindi-III/AdvancedEnglish-III/French–III 4 0 0 2 

20132AEC31/ 

20111AEC31/ 

20135AEC31 

20111AEC32 English-III 4 0 0 2 

20161SEC33 CostAccounting 2 1 2 4 

20161SEC34 BankingTheoryLawand Practice 2 1 1 3 

20161AEC35 BusinessLawforManagers 2 0 2 3 

20161AEC36 EssentialofBusinessCommunication 2 0 1 3 

 

RESEARCH SKILLBASEDCOURSE 

20161RMC37 ResearchMethodology 2 0 0 2 

 Total 18 2 6 19 

AUDITCOURSE 
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Course Code CourseTitle 

THEORY 

L T P C 

20161SEC51 

20161SEC52 

20161SEC53 

20161SEC54 

20161DSC55- 

CorporateAccounting 

FinancialManagement 

FinancialServices 

ComputerApplicationinBusiness 

DisciplineSpecificElective–I 

RESEARCH SKILLBASEDCOURSE 

4 

3 

3 

3 

3 

1 2 4 

1 1 4 

1 1 4 

1 1 4 

0 1 2 

AUDITCOURSE 

201ACLSPSL ProfessionalSkills - - - 2 

201LSCOA OfficeAutomation - - - 2 

 

SEMESTER–IV 
 

 

SEMESTER– V 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

20161BRC57 ParticipationinBoundedResearch - - - 1 

 Total 16 4 6 19 

 

 

 

 

 

SEMESTER – VI 

CourseCode CourseTitle 

THEORY 

Tamil-IV/AdvancedEnglish-IV/Hindi-IV/French–IV 

L T P C 

20110AEC41/ 

20111AEC41/ 

20132AEC41/ 

19135AEC41 

20111AEC42 

20161SEC43 

20161SEC44 

201ENSTU45 

20161AEC46 

20161AEC47 

4 0 0 2 

English-IV 

PartnershipAccount 

AdvertisingandSalesPromotion 

EnvironmentalStudies 

CompanyLawandSecretarialPractice 

OfficeManagement 

Total 

AUDITCOURSE 

LeadershipandManagement Skills 

GeneralAptitudeandQuantitativeAbility 

4 

3 

3 

2 

3 

3 

19 

0 

1 

1 

0 

0 

0 

2 

0 

2 

1 

1 

1 

1 

6 

2 

4 

19 

201LSCLS 

201SSCAQ 

- - - 2 

2 
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CourseCode CourseTitle L T P C 

THEORY 

20161SEC61 ManagementAccounting 3 1 2 5 

20161SEC62 EntrepreneurshipandSmallBusinessManagement 3 1 1 5 

20161SEC63 Auditing 3 1 1 4 

20161DSC64-- DisciplineSpecificElective–II 3 0 2 2 

201OEC(2 

Digit 

CourseNa me 

OpenElective 4 0 0 2 

20161PRW66 ProjectWork - - - 4 

20161PROEE ProgramExitExamination - - - 1 

 Total 16 3 6 23 

AUDITCOURSE 

201SSCIM InterviewSkillsTrainingandMockTest - - - 2 

201LSCCE CommunityEngagement - - - 1 

201TERP9 Tally ERP 9 - - - 3 

TotalCredits-Programme 115 

TotalCredits -AuditCourses 19 

 

DISCIPLINESPECIFICELECTIVE 

 

SEMESTER COURSECODE COURSETITLE 

 

V 
20161DSC55A 

20161DSC55B 

Stock Exchange 

PracticeCooperativeLawandP 

ractice 

VI 
20161DSC64A 

20161DSC64B 
IncomeTaxLawandPracticeC 

o-OperationTheory 

OPENELECTIVE 

 

SEMESTER COURSE 
CODE 

COURSETITLE 
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VI 

201TAOEC 

201ENOEC 

201MAOEC 

201PHOEC 

20CHOEC 

201MBOEC 

201CSOEC 

20CAOEC 

TamilIlakkiyaVaralaruJ 

ournalism 

DevelopmentofMathematicalSkillsI 

nstrumentation 

Food and 

AdulterationWildLifeC 

onservationWebTechn 

ology 

E-Learning 
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B.COMCREDITDISTRIBUTION 

 

Sem AEC SEC DSC OEC Research Others Total 

I 10 06 - - - 01 17 

II 10 07 - - 01 - 18 

III 10 07 - - 02 - 19 

IV 09 07 - - - 03 19 

V - 16 02 - 01 - 19 

VI - 16 02 02 - 03 23 

Total 39 59 04 02 04 07 115 

 

 

 

 EMPLOYABILITY 
 ENTERPRENURSHIP 
 SKILL DEVELOPMENT 
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CourseCode CourseTitle L T P C 

20110AEC11 Tamil-I 4 0 0 2 
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CourseCode CourseTitle L T P C 

20111AEC11 AdvancedEnglish-I 4 0 0 2 

Aim: 

 ToimprovetheknowledgeofEnglish 

CourseObjective: 

 Tofamiliarizewiththeglossaryterms,figuresofspeech 

 Toenhancevocabulary 

 Tolearnhowtoeditand proofread 

 Toknowthecomparisonandcontrastandcauseandeffectforms 

 Tounderstandtheimpact ofthespeechesoffamouspeople 

CourseOutcome: 

 Develop vocabulary 

 Learntoeditanddoproofreading 

 Readandcomprehendliterature 

UNIT–I 

Glossaryofgrammarterms,Figuresofspeech 

UNIT–II 

Foreignwordsandphrases,BritishandAmericanVocabulary 

UNIT–III 

Comparisonandcontrast,Causeandeffect 

UNIT– IV 

Editing, Proofreading 

UNIT–V 

Speechesoffamouspeople: 

MahatmaGandhi-AbrahamLincoln-SwamiVivekananda-JohnF.Kennedy 

Referencebook: 
 

Author Titleofthe book Edition/Year Publisher 

Wrenand Martin EnglishGrammar 2009 S.Chand&CompanyLtd 

MeenakshiRaman& 

SangeethaSharma 

Technical 

Communication 

SecondEdition 

2011 

OxfordUniversityPress 

Sudhir KumarSharma The World’s Great 

Speeches 

- GalaxyPublishers 
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CourseCode CourseTitle L T P C 

20111AEC12 English-I 4 0 0 2 

 

Aim: 

i. ToacquaintwithlearningEnglishthroughliterature 

Objective: 

ii. ToimproveEnglishdelightfullythroughsimplepoems, essays 

iii. Tothrowlight onfiction 

iv. Toreadandcomprehendliterature 

Outcome: 

v. Readandcomprehendliterature 

vi. Appreciate the differenttypesofpoetryandprose 

 

UNIT–I 

BecauseI couldnot Stopfor Death -Emily 

DickinsonStoppingbyWoodsona SnowyEvening -  

RobertFrostUNIT–II 

 
 

UNIT–III 
 

 

UNIT–IV 
 

 

UNIT–V 
 

Textbook: 
 

Author Titleofthe book Edition/Year Publisher 

S.Murugesan/Dr.K.Chellappan TheArtofReading/ 

Experiencing Poetry 

Reprint2004 EmeraldPublishers 

-NissimEzekiel Enterprise 

-A.KRamanujam Lovepoemforawife 

TheArt ofReading -LinYutang 

AnEco-FeministVision -ArunaGnanadason 

The MerchantofDeath -NandaKishoreMishra&JohnKennet 

She SpokeforallNature -Youngworld‘TheHindu’ 

OliverTwist -CharlesDickens 
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SEMESTER-I 

 

PRISTUNIVERSITY,THANJAVURB.CO 

M 

COURSECODE COURSETITLE L T P C 

20161SEC13 BasicAccounting 4 1 0 4 

 

AIM 

Todevelop conceptualunderstanding ofthefundamentals ofbasicaccountingsysteminabusiness. 

 

OBJECTIVES 

I. Toprocesstransactionsandotherevents throughabookkeeping mechanismtopreparefinalaccounts. 
II. Toimpartskillsinbasicaccountingforvariouskindsofbusiness transactions. 

III. Togeneratebasicdataforbusinessinformation. 

 

UNIT–I 

SelfStudyUnit:Introduction–AccountingConceptsandConventionsBookKeepingandAccounting 
–AccountingCycle–ObjectivesandAdvantagesofAccounting–Journal–BooksofAccounts–FormatofJournal– 

Rulesof Journalizing. 

 

UNIT–II 

Journalizing–Ledger–SubsidiaryBooks–Trailbalance–RectificationofErrors. 
 

UNIT–III 

BillsofExchange– Selfbalancing–SingleEntrySystem. 

 

UNIT–IV 

Finalaccounts oftradingand– NonTradingConcerns. 

 

UNIT–V 
Depreciation –MethodsFixed–DiminishingAnnuity–Depreciation Fund–Provisionsand Reserves-  

FireClaims. 

Employability 

 

OUTCOME 

 Understandingthefundamentaloffinancialaccounting 

 Developthemodernmarketeconomy 

 Preparethedifferentkindsoffinancialstatement 

 Acquireconceptualknowledgeofbasicsofaccounting 

 Identifyandanalyzethereasonsforthedifference betweencashbookandpassbookbalances 

 Develop theskillofrecordingfinancialtransactions andpreparationofreports 

inaccordancewithGAAP 

REFERENCEBOOKS 

1. RL.Guptaanb V.K.Gupta–FinancialAccounting– SultanChand&Sons. 
2. S.P.JainandK.L.Narang–PrinciplesofAccounting–KalyanPublications. 

3. ReddyandMurthy– FinancialAccounting– MurghamPublications. 
4. Dr.Radha–FinancialAccounting–PrasanaPublications 
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PRISTUNIVERSITY,THANJAVUR 

B.COM 

SEMESTER-I 

COURSECODE COURSETITLE L T P C 

20161SEC14 BusinessEnvironment 3 1 0 3 

 

AIM 

Tostudyaboutthedifferenttypesofenvironmentswhichinfluenceabusiness. 

OBJECTIVES 

I. Tolearnthesocialresponsibilityofabusiness. 

II. To studyaboutthebasic aspectsofabusiness. 

III. Tohighlighttheeconomicandother environmentsofabusiness. 

 

UNIT–I 

Introduction of Business Environment – Nature and Scope of Business – Characteristics ofBusiness – Objectives 
of Business – Social Responsibilities of Business – Economic Environment – SocialandCulturalEnvironment. 

 

UNIT–II 

PoliticalandLegalEnvironment–ConstitutionalEnvironmentinIndia–LegalEnvironment – TechnologicalEnvironment–Socio–

CulturalEnvironment. 

 

UNIT–III 

Economic Environment;- Economic Systems – Economics systems – Economic Planning – Economic Policies – 

Business Cycle – Control of Business – Characteristics of Inflation – Control ofinflation 

 

UNIT–IV 

Financial Environment and Financial System – What is a Financial System – Importance andRole  ofBanksintheEconomy–

FunctionsofCommercialBanks. 

 

Employability 

UNIT–V 

EnvironmentAnalysis andManagerialDevelopment–Techniques ofEnvironmentalAnalysis –  

SWOTAnalysis–TrainingandDevelopmentofProfessionalManagers–ManagementbyObjectives – Methods– 

AdvantagesofManagementTraining–LimitationsofMBO 

OUTCOME 

 Discussthesupplyanddemandtheoryanditsimpactoninsurance 

 OutlineanhowentityoperateintheBusinessenvironment 

 Explainthelegalframeworkthatregulatetheinsuranceindustry 

 Understandrelationshipbetweenenvironmentandbusiness;Applyingtheenvironmentalanal 
ysistechniquesinpractice 

 UnderstandEconomic,Socio-CulturalandTechnologicalEnvironment 

 KnowstatepoliciesEconomiclegislationsandEconomicreformslaidbythegovernment 

 

REFERENCEBOOKS 

1. Dr.S.Sankaran–BusinessEnvironment 

2. Dr.C.B.Gupta–BusinessEnvironment 
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PRISTUNIVERSITY,THANJAVUR 

B.COM 

 

 
SEMESTER-I 

 

COURSECODE COURSETITLE L T P C 

20161AEC15 Marketing 3 0 0 3 

AIM 

TolearntheroleofmarketinginthemodernSociety. 
 

OBJECTIVES 

I. Tounderstandtheconceptofmarketinginthenewmillennium. 

II. Tostudythemarketingmixbyelementwise. 

III. To graspthetechniquesofMarketing Research. 

 

UNIT–I 
Self Study Unit:Introduction of Marketing–Definition –Classification of Marketing– 

Importance of Marketing– Evolution of Marketing Concepts– Marketing Functions – MarketingMix. 

 

UNIT–II 

Marketsegmentation–Bases–Benefits–ProductPolicy-ProductPlanningandDevelopment 

– ProductLifeCycle–Product Mix. 

 

UNIT–III 

Pricing – Meaning of Pricing – Importance of Pricing – Objectives of pricing – Kinds  ofPricing–

Procedure forpricedetermination-FactoryaffectingPricingPolicy. 

 EMPLOYABILITY 

UNIT–IV 

Sales Promotion – Meaning – Importance of Sales Promotion – Objectives; Advertising – Definition– 

Objectives–Functions– ImportanceofAdvertising–AdvantagesandDisadvantages. 

UNIT–V 

Distribution Channel: Concept – Types of Channels, Factors affecting, choice of  

distributionchannels –Retailers andWholesalers–Brandingandpackaging. 

OUTCOME 

 Understandfundamentalmarketingconcepts,theoriesandprinciples 

inareasofmarketingpolicy 

 Applythe knowledge,concepts,toolsnecessarytounderstand challenges 

REFERENCE BOOKS 

1. RajanNair–MarketingManagement. 

2. PhilipKotler –PrinciplesofMarketing.Varshaney–Marketing Management. 

3. ArunKumar –Marketing. 

4. S.RameshKumar–Marketing. 

5. P.Saravanavel– Marketing. 
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SEMESTER-I 

 

PRISTUNIVERSITY,THANJAVUR 

B.COM 
COURSECODE COURSETITLE L T P C 

20161AEC16 BusinessEconomics 3 1 3 3 

AIM 

Tostudythefundamentalprinciplesofbusinesseconomics. 
 

OBJECTIVES 

I. Toapplyeconomictheoryandexactproceduretoarrivecorrectbusinessdecisions. 

II. To studytheeconomicbehaviourofbusinessintheoryand practice. 

 

UNIT–I 

 
ObjectivesofBusinessEconomics–NatureofBusinessEconomics–EconomicsLaws–Micro– 

MacroEconomics. 

UNIT–II 

DemandAnalysis–DemandCurves–ElasticityofDemand–IndifferenceCurves. 

UNIT–III 

Production Function – Factors of Production – Laws of Return – Cost of Production – Curve - 

Scale ofProduction –Economics ofLargeScaleProduction. 

UNIT–IV 

Cost Concepts- Different cost - Long and short run cost curves – Relationship between costs – 

Breakevenanalysis. 

UNIT–V 

Market Structure – Firm – Equilibrium Firm and Industry – Optimum Firm – Pricing – 

PricingUnderPerfectCompetition –Monopoly–Duopoly–Oligopoly. 

Employability 

 

OUTCOME 

 Applytheconceptofopportunitycost. 

 Understandtheconceptsofcost,natureofproductionanditsrelationship 

toBusinessoperations. 

 ApplyEconomictheoriestobusinessdecision 

 Usethetheoreticalconceptofdemand and supplyanalysisinpractice 

 Understandthecostconcepts,theoriesofprofitandbusinesscycles 

 Usedifferent demand 

forecastingtechniquesandapplydifferentpricingtechniquesinbusiness 

 UnderstandtheimportanceofFiscalpolicy 

REFERENCEBOOKS: 

Definition–Methods of Economics–Meaningof BusinessEconomics– 
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1. K.P.M.Sundaram&EN. Sundaram–BusinessEconomics. 

2. S.Sankaran–BusinessEconomics. 

3. PN.Reddy&Appanaiyah-BusinessEconomics. 
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CourseCode CourseTitle L T P C 

201ACLSICN IndianConstitution - - - 2 

 
Aim 

CourseObjectives: 

 Tomakethestudentsunderstandaboutthedemocraticruleandparliamentarianadministration 

 ToappreciatethesalientfeaturesoftheIndianconstitution 

 Toknowthefundamentalrightsandconstitutionalremedies 

 Tomakefamiliar 

withpowersandpositionsoftheunionexecutive,unionparliamentandthesupreme court 

 Toexercisetheadultfranchiseofvotingand 
appreciatetheelectoralsystemofIndiandemocracy. 

Courseoutcome: 

1. Democratic valuesandcitizenshiptrainingaregained 

2. Awarenessonfundamentalrightsareestablished 

3. Thefunctionofuniongovernmentandstategovernmentarelearnt 

4. Thepower andfunctionsofthejudiciaryarelearntthoroughly 

5. Appreaciationofdemocraticparliamentaryruleislearnt 

 

Unit I:The making ofIndianconstitution 

The constitution assembly organization –character -work salient features of the constitution-  

writtenanddetailedconstitution -socialism–secularism-democracyandrepublic. 

UnitII: Fundamentalrightsandfundamentaldutiesofthecitizens 

Right of equality -right of freedom- right against exploitation -right tofreedom of religion-  

culturalandeducationalrights-righttoconstitutionalremedies-fundamentalduties. 

UnitIII:Directiveprinciplesofstatepolicy 

Socialistic principles-Gandhi an principles-liberal and general principles -differences  

betweenfundamentalrights anddirectiveprinciples 

UnitIV:Theunionexecutive,unionparliamentandSupremeCourt 
Powers and positions of the president -qualification _method of election of president and 

vicepresident -prime minister -RajyaSabah -Lok Sabah .the supreme court -high court -functions 

andpositionofsupremecourtandhighcourt 

UnitV:Statecouncil-electionsystemand parliamentarydemocracyin India 

State council of ministers -chief minister -election system in India-main features 
electioncommission-featuresofIndiandemocracy. 

 

References: 
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1) Palekar.s.a.Indianconstitutiongovernmentandpolitics,ABDpublications,India 

2) Aiyer,alladikrishnaswami,Constitutionandfundamentalrights1955. 

3) Markandan.k.c.directivePrinciples intheIndianconstitution1966. 

4) Kashyap. Subashc, Ourparliament,Nationalbooktrust, NewDelhi1989 
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Aim: 

SEMESTER I 

UNIVERSALHUMANVALUES 
 

CourseCode CourseTitle L T P C 

201ACLSUHV UniversalHumanValues - - - 2 

 
Thiscourseaimsatmakinglearnersconsciousaboutuniversalhumanvaluesinanintegralmanner,witho 

utignoringotheraspectsthatareneededforlearner’spersonalitydevelopment. 

 

CourseObjectives: 

The present course deals with meaning, purpose and relevance of universal human values 
andhow to inculcate and practice them consciously to be a good human being and realize 

one’spotentials. 

CourseOutcomes: 

Bytheendofthecoursethelearnerswillbeableto: 
 

1. Knowaboutuniversalhumanvaluesandunderstandtheimportanceofvalues in 
 individual,socialcircles,careerpath,andnationallife. 

2. Learnfromcasestudiesoflivesofgreatandsuccessfulpeoplewhofollowed and 
 practiced humanvaluesand achievedself-actualisation. 

3. Becomeconsciouspractitionersofhuman values. 

4. Realizetheir potentialashuman beingsand conductthemselvesproperlyinthe 
 waysofthe world. 

UnitI  

 Introduction:Whatislove?Formsofloveforself,parents,family,friend,spouse, 
 community,nation,humanityandotherbeings,bothforlivingandnon-living 

• Loveandcompassionand inter-relatedness 

• Love,compassion,empathy,sympathyandnon-violence 

• Individualswhoarerememberedinhistoryforpracticingcompassion and 

• love.Narrativesandanecdotesfromhistory,literatureincludinglocalfolklore 

• Practicingloveandcompassion:Whatwilllearnerslearngainiftheypracticelove 
 andcompassion?Whatwilllearnersloseiftheydon’tpracticeloveandcompassion? 

• Sharinglearner’sindividualand/orgroupexperience(s)Si 

• mulatedSituations 

• Casestudies 

UnitII  

1888



 
 
 
 
 
 
 
 

 
UnitIII 

 

 

 

 

 

 

 

 

 

 

 

 

 

UnitIV 

• Introduction:Whatistruth?Universaltruth,truthasvalue,truthasfact(veracity, 
sincerity,honestyamongothers) 

• Individualswhoarerememberedinhistoryforpracticingthisvalue 
• Narrativesandanecdotesfromhistory,literatureincludinglocalfolklore 
• PracticingTruth:Whatwilllearnerslearn/gainiftheypracticetruth?Whatwilllearnerslose  

iftheydon’tpracticeit? 

• Learners’individualand/orgroupexperience(s) 
• Simulatedsituations 
• Casestudies 

 
• Introduction:Whatisnon-  

violence?Itsneed.Love,compassion,empathy,sympathyforothers aspre- 
requisitesfornon-violence 

• Ahimsaasnon-violenceandnon-killing 
• Individualsand organisationsthatareknownfortheircommitmenttonon- 

violence 

• Narrativesandanecdotesaboutnon-  

violencefromhistory,andliteratureincludinglocalfolklore 
• Practicingnon-violence:Whatwilllearnerslearn/gainiftheypracticenon-  

violence?Whatwilllearnersloseifthey don’tpracticeit? 

• Sharing learner’sindividualand/orgroupexperience(s)aboutnon-violence 

• Simulatedsituations 
• Casestudies 

 

 

 

 

 

 

 

 

 

UnitV 

• Introduction:What isrighteousness? 

• Righteousnessand dharma, RighteousnessandPropriety 

• Individualswho areremembered inhistoryforpracticingrighteousness 

• Narrativesandanecdotesfromhistory,literatureincludinglocalfolklore 

• Practicing righteousness: What will learners learn/gain if they 

practicerighteousness?Whatwilllearnersloseiftheydon’tpracticeit? 

• Sharinglearners’individualand/orgroupexperience(s) 

• Simulatedsituations 

• Casestudies 

 

 

 

 

 

 

 

 

 

 

UnitVI 

• Introduction:Whatispeace?Itsneed, relationwithharmonyandbalance 

• Individualsandorganisations thatareknownfortheircommitmenttopeace 
• NarrativesandAnecdotesaboutpeacefromhistory,and literatureincluding local 

folklore 

• Practicingpeace:Whatwilllearners  

learn/gainiftheypracticepeace?Whatwilllearnersloseiftheydon’tpracticeit? 

• Sharing learner’sindividualand/orgroupexperience(s)aboutpeace 
• Simulatedsituations 
• Casestudies 

 

• Introduction: What is service? Forms of service for self, parents,family, 

friend,spouse,community,nation,humanityandotherbeings—livingandnon-  

living,personsindistress ordisaster. 

• Individualswhoarerememberedinhistoryforpracticingthisvalue. 

• Narrativesandanecdotesdealingwithinstancesofservicefromhistory,literature 1889



 

 

 

 

 

UnitVII 
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• Practicingservice:Whatwilllearners  

learn/gaingainiftheypracticeservice?Whatwilllearnersloseiftheydon’tpracticeit? 

• Sharinglearners’individualand/orgroupexperience(s)regardingservice 
• Simulatedsituations 
• Casestudies 

 

• Introduction: Whatisrenunciation?Renunciationandsacrifice.Self-restrainand 

Waysofovercominggreed.Renunciationwithactionastruerenunciation 

• Individualswhoarerememberedinhistoryforpracticingthisvalue. 

• Narrativesandanecdotesfromhistoryandliterature,includinglocalfolkloreaboutindivid  

ualswhoarerememberedfortheirsacrificeand renunciation. 

• Practicingrenunciationandsacrifice:Whatwilllearnerslearn/gainiftheypracticeRenunci ationand  

sacrifice?Whatwilllearnersloseiftheydon’tpracticeit? 

• Sharinglearners’individualand/orgroupexperience(s) 

• Simulatedsituations 

 

• Casestudi 
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SEMESTERII 
 

CourseCode CourseTitle L T P C 

20110AEC21 Tamil-II 4 0 0 2 
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CourseCode CourseTitle L T P C 

20111AEC21 AdvancedEnglish-II 4 0 0 2 

Aim: 

 ToimprovetheknowledgeofEnglish 

Objective: 

 Tounderstandtheformatofe-mail,faxandmemos 

 Towriteitinerary,checklist,invitation,circular,instruction,recommendations 

 Tounderstandtheimpactofthebiographiesoffamouspeople 

Outcome: 

 Developtechnologicalskill 

 Able towrite ina varietyofformats 

 Readbiographiesanddeveloppersonality 

 

UNIT–I 

E-mail, Fax,Memos 

UNIT–II 

Itinerary,Checklist 

UNIT–III 

Invitation,Circular 

UNIT– IV 

Instruction,Recommendations 

UNIT–V 

Biographiesoffamouspeople:MotherTeresa-MadamCurie-CharlesChaplin-VikramSarabhai 

TextBook 
 

Author Titleofthe book Edition / 

Year 

Publisher 

MeenakshiRaman 

& 

SangeethaSharma 

TechnicalCom 

munication 

2011 OxfordUniversityPress 

Rajendra Pal 

&J.S.Korlahalli 

Business 

Communication 

2015 Sultan 
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CourseCode CourseTitle L T P C 

20111AEC22 English-II 4 0 0 2 

Aim: 

 Toacquaintlearnerswithdifferenttrendsofwriting 

Objective: 

 Toacquirelanguageskillsthroughliterature 

 Toenablethestudentstoappreciateliterature 

 Todeveloptheconversationalskillsthroughoneactplays 

Outcome: 

 Appreciatedifferentformsofliterature 

 Acquirelanguageskillsthroughliterature 

 Broadenthe horizonofknowledge 

UNIT–I 
 

 

 

UNIT–II 
 

 

 

UNIT–III 

TheEnd oflivingand TheBeginning ofSurvival -  
 

 

UNIT–IV 
 

 

 

UNIT–V 
 

Ecology -A.K.Ramanujan 

Gift -AliceWalker 

TheFirstMeeting -SujataBhatt 

Fueled -MarcieHans 

Asleep -Ernst Jandl 

Buyingandselling -KhalilGibran 

ChiefSeattleMyWood -E.M.Forster 

TheMeetingofRaces -RabindranathTagore 

TheRefugee -K.A.Abbas 

IHave a Dream -MartinLutherking 

ThosePeopleNextDoor -A.G.Gardiner 

MarriageisaprivateAffair -ChinuaAchebe 
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Textbook: 
 

Author Titleofthe book Edition / 

Year 

Publisher 

GowriSivaraman Gathered Wisdom Reprint2010 EmeraldPublishers 

TheFortuneTeller -KarelCapek 

Proposal -AntonChekov 
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SEMESTER-II 

 

PRISTUNIVERSITY,THANJAVUR 

B.COM 

COURSECODE COURSETITLE L T P C 

20161SEC23 BusinessAccounting 4 1 1 4 

AIM 

Tolearntheaccountingmechanismwhichis necessaryforBusiness Accounting. 

OBJECTIVES 

I. ToascertaintheProfitofBranches&Departments. 

II. TolearnHirePurchaseandRoyaltiesAccounting. 

III. TopracticePartnershipAccounting. 

Unit–I 

SelfStudyUnit:Branchaccounts(excludingforeignbranches)-Departmentalaccounts. 

Unit–II 

Hirepurchaseaccounts-Installmentpurchasesystem 

Unit–III 

Averageduedate-Royalty 

 EMPLOYABILITY  

Unit-IV 

Consignment-Jointventure 

Unit-V 

Insuranceclaimsforlossofprofits-Insolvencyaccounts-statementofaffairs- 

Insolvencyofindividualonly. 

OUTCOME 

 Familiarizetheconcept ofBranchaccountanditssystem 

 Understand the Scopeofdepartmentalaccounting 

 Appreciatetheneed fornegotiableinstrumentsandprocedureofaccounting 

forbillshonouredanddishonoured 

 DifferentiateTradebills fromAccommodationBills 

 UnderstandtheconceptofConsignmentandlearntheaccountingtreatmentofthevariou 

saspects ofconsignment 

 DistinguishJointVentureandPartnershipandtolearnthe 

methodsofmaintainingrecordsunderJointVenture 
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 UnderstandthemeaningandfeaturesofNon-ProfitOrganizations 

 LearntoprepareReceipts&PaymentAccount,Income&ExpenditureAccountandBalan 

ce SheetforNon-ProfitOrganizations 

REFERENCEBOOKS 

1. JainandNarang-Advanced Accountancy 

2. A.Arulanandam&rajan-AdvancedAccountacy-HimalayaPublishers. 

3. ReddyandMurthy-FinancialAccounting-MurghamPublications. 

4. Dr.Radha-FinancialAccounting-PrasanaPublications. 
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SEMESTER-II 

 

PRISTUNIVERSITY,THANJAVUR 

B.COM 
COURSECODE COURSETITLE L T P C 

20161SEC24 EthicsinBusiness 3 1 1 3 

AIM 

business. 

Tostudyaboutthepersonalvaluesandmoralstandardsandtheimportanceofhonestyin 

 

OBJECTIVES 

I. Toclarifywhatisethicsandwhatisnotethicsinbusiness. 

II. To applytheethicalprinciplesinday–to–daybusinesspractices. 

III. Toknowtheroleofvariousagenciesinensuringtheethicsprinciplesandtheir practices. 

IV. Toanalyzeethicalissues inIndianbusiness. 

UNIT–I 

Ethics–Meaninganddefinition–PersonalEthics–ProfessionalEthics–BusinessEthics–Value and 

Ethics in Business – Corporate Governance Ethics – Benefits to Ethics in Work Place 

UNIT–II 

Corporate Ethics – Investors Rights – Rights of Share Holders – Privileges, Problems  andProtection–

GuideforInvestors. 

UNIT–III 
Corporate social Responsibility – Scope of Social Responsibility of Business and  

CorporateJustification–Advantages–StepstoattainSocialResponsibility. 

UNIT–IV 

TheEthicsinConsumerProtection–ConsumerandConsumerProtection–PartiestoConsumer  

Protection – Consumer Duties and Responsibilities – Consumer Protection Act 1986 – 

ConsumerProtectionAct2002-PreventionoffoodAdulterationAct1954. 

UNIT–V 

Role of various Agencies in Ensuring Ethics in Business – Public Opinion – Auditors – 

BoardofDirectors–Media –Advertising–GovernmentAgencies-Judiciary-SEBI 

Skill developement 
OUTCOME 

 Understand,andevaluatevariousorganizationalinfluencesaffectingethicaldecisions 

 Presentandanalyzeethicalandmoralissues 

 Exploreethicaltheories 

 Use contemporary and classical frameworks to analyze and suggest resolutions to 

ethicaldilemmas. 

 Identifyandaddresscommonethicalissuesthatarise 

forindividuals,managers,andorganizations. 

 Organizehowindividualdifferencesandcognitive barrierscaninfluenceethicaljudgment. 
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 Identifyand prioritizepersonalvaluesand applythosetomakingethicaldecisioREFERENCEBOOKS: 

1. A.C.Fernanando–BusinessEthics–PeasonPublications. 

2. Biswasth-EthicsandManagementandIndianEthics–VidyaVikas. 

3. Dr.C.B.Gupta-ValuesandEthicsinBusiness– SultanChands&Sons 

4. Dr.G.K.KapoorandDr.G.B.Gupta–BusinesslawEthicsandCommunication–SultanChand&Sons. 

5. N.D.Kapoor–lawEthicsandCommunication–SultanChand&Sons. 
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SEMESTER-II 

 

PRISTUNIVERSITY,THANJAVUR 

B.COM 
COURSECODE COURSETITLE L T P C 

20161AEC25 BusinessStatistics 3 1 1 3 

AIM 

ToincludetheKnowledgeofstatisticaltoolsforexecutives. 

OBJECTIVES 

(i) Toprovidethemuchneededinformationforvariousbusinessandpolicydecision. 

(ii) Tounderstandtheconceptualandframeworkandmeasureofcentraltendency,dispersionandcorrel 

ation. 

UNIT–I 

Classification and Tabulation – graphs and Diagrams – Measures of central tendency – mean,  

median,Mode,Geometricmean,harmonicmean. 

UNIT–II 

Measuresof dispersion–Range–Quartiledeviation–Standarddeviation–Co–Efficientofvariation. 

UNIT–III 

Correlation–Meaninganddefinition–Co-efficientofcorrelation–regressionequations. 

UNIT–IV 

Timesseries–meaning–Businessforecasting–Methodsof estimatingtrend– 

Graphic,semiaverage,movingaverageandleastsquare method. 

UNIT-V 

Methodsofconstructionofindexnumbers–UnweightedAggregatePriceIndex–WeightedAggregateIndex Numbers– 

QuantityIndex Numbers–TestforIndexNumbers–TimeReversaltest 

–FactorreversalTest–ChainbaseMethod–AdvantagesofChainbaseIndexNumbers– 

CostoflivingIndexNumbers. 

Employability 

OUTCOME 

 Criticallyevaluatetheunderlying assumptionsofanalysistools 

 Solvearangeofproblemsusingthetechniquescovered 

 Conductbasicstatisticalanalysisofdata. 

 Understand 

basicstatisticalconceptssuchasstatisticalcollection,statisticalseries,tabularandgraphicalre 

presentationofdata 

1900



 Calculatemeasuresofcentraltendency, dispersionandasymmetry, 

correlationandregressionanalysis 

 Chooseastatisticalmethodforsolvingpracticalproblems 

REFERENCEBOOKS 

1. P. Navaneetham–Business mathematics 

2. S.P.Gupta– statisticalmethods 

3. C.B. Gupta–statisticalmethods 
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SEMESTER-II 

PRISTUNIVERSITY,THANJAVUR 

B.COM 

COURSECODE COURSETITLE L T P C 

20161AEC26 BusinessOrganizationandManagement 3 0 0 3 

AIM 

TogetanideaofthevariousbusinessorganizationsandManagementfunctioninginIndia. 

 

OBJECTIVES 

I. Tostudythenatureand scopeofvariousbusinessorganizationsand Management. 

II. TounderstandthedifferentcharacteristicsofvariousbusinessorganizationsandfeaturesofManagem 

ent. 
UNIT–I 

Business Organization – Forms of Organization – Choice of a Suitable form sole Trader – 
Partnership–JointHinduFamily-JointStockCompany. 

 

UNIT–II 

Location of Business Organization – Plant Layout – Problems relating to the establishment  

ofNew Business –FacilitiesforPromotionofIndustrialEnterprisesinIndia. 

UNIT–III 

IndustrialPolicyinIndia–IndustrialLicensingPolicy–NewEconomicPolicy–Globalization. 

Employability 

 

UNIT–IV 

Business Management – Management & Administration – Contribution by Taylor and 

Hentry& Peter Drucker – Planning Process – Kinds of Planning – Objectives – Advantages & 

Limitations –ManagementbyObjectives. 

 

UNIT–V 

Organizing process – Features – Structure – Different Forms – Departmentation, 

Delegationand Decentralization – Staffing – Manpower Planning – Directing and Co-Ordination: 

Principles –Elements –Controlling–Steps. 

 

OUTCOME 

 Understandthedynamicsofmarketinginbusiness 

 Abilityandconfidencetotacklecommonpracticalfinancialproblemsofbusiness. 

 UnderstandthescopeofBusiness, anditsimportance. 

 Identifydifferentformsofbusinessorganizationsviz;SoleProprietorship,Partnership,JointHind 

uFamilyBusiness&Co-operativeOrganizations. 

1902



 UnderstandaJointStockCompanyandvarious formalitiestopromoteaCompany 

 LearnvarioussourcesIndustrialFinancialresourcesandthemeanstoraisethem 

REFERENCEBOOKS: 

1. DinkerPagare–BusinessOrganizationManagement 

2. C.B.Gupta–BusinessOrganizationand Management. 

3. Dr.G.L.Tayal–ModernBusinessOrganization. 
4. Y.K.Bhushan–Sultan 

Chand&SonsFundamentalsofBusinessOrganizationandManagement. 
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Aim: 

SEMESTER II 

COMMUNICATIONSKILLS 
 

CourseCode CourseTitle L T P C 

201ACLSCOS CommunicationSkills - - - 2 

 

CourseObjectives: 

 
Thiscoursehasbeendevelopedwiththefollowingobjectives: 

1. Identifycommoncommunicationproblemsthatmaybeholdinglearnersback 

2. Identifywhattheirnon-verbalmessagesarecommunicatingtoothers 

3. Understandroleofcommunicationinteaching-learningprocess 

4. Learning to communicatethroughthedigitalmedia 

5. Understandthe importanceofempathetic listening 

6. Explorecommunicationbeyondlanguage. 

CourseOutcome: 

 

 

 

UnitI 

Bytheendofthisprogram,participantsshouldhaveaclearunderstandingofwhatgoodcommunicationskillsarea 

ndwhattheycandotoimprovetheirabilities. 

 

 
 
 

 
UnitII 

 

 

 

 

 

 

UnitIII 

• Techniquesofeffective listening 

• Listeningandcomprehension 

• Probingquestions 

• Barriersto listening 
 

 

• Pronunciation 

• Enunciation 

• Vocabulary 

• Fluency 

• CommonErrors 

• Techniquesofeffectivereading 

• Gatheringideasandinformationfromagiventext 

i. Identifythemain claimofthetext 
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UnitIV 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

UnitV 

 

 

 

 

 

 

 

 

UnitVI 

 

 

 

 

 

 

UnitVII 

ii. Identifythe purposeofthetext 

iii. Identifythe contextofthetext 

iv. Identifytheconceptsmentioned 

• Evaluatingthese ideasandinformation 

i. Identifytheargumentsemployedinthetext 

ii. Identifythetheoriesemployedorassumedinthetext 

• Interpret thetext 

i. Tounderstandwhatatextsays 

ii. Tounderstand whatatext does 

iii. Tounderstandwhatatextmeans 

 

• Clearlystatetheclaims 

• Avoidambiguity,vagueness,unwantedgeneralizationsandoversimplificationof 

issues 
• Providebackground information 

• Effectivelyarguetheclaim 

• Provideevidencefortheclaims 

• Useexamplestoexplainconcepts 

• Followconvention 

• Beproperlysequenced 

• Usepropersignpostingtechniques 

• Be wellstructured 

i. Well-knitlogicalsequence 

ii. Narrativesequence 

iii. Categorygroupings 

• Different modesofWriting- 

i. E-mails 

ii. ProposalwritingforHigherStudies 

iii. Recordingtheproceedingsofmeetings 

iv. Anyothermodeofwritingrelevantforlearners 

 

• RoleofDigitalliteracyinprofessionallife 

• Trendsandopportunities inusingdigitaltechnologyintheworkplace 

• InternetBasics 

• IntroductiontoMSOfficetools 

i. Paint 

ii. Office 

iii. Excel 

iv. Powerpoint 

 

• Introductiontosocialmediawebsites 

• Advantagesofsocialmedia 

• Ethicsand etiquettesofsocialmedia 

• HowtouseGoogle searchbetter 

• EffectivewaysofusingSocialMedia 

• IntroductiontolMarketing 

 

• Meaningofnon-verbalcommunication 

• Introductiontomodes ofnon-verbalcommunication 

• Breakingthe misbeliefs 

• OpenandClosedBodylanguage 1905



 

 

 

 

 

Reference: 

• EyeContactandFacialExpression 

• HandGestures 

• Do'sandDon'ts 

• Learningfromexperts 

• Activities-BasedLearning 
 

 

1. SenMadhucchanda(2010),AnIntroduction toCritical Thinking,Pearson,Delhi 

2. SilviaP.J.(2007),HowtoReadaLot,AmericanPsychologicalAssociation,Washi 

ngtonDC 

1906



SEMESTER–III 
 

 

CourseCode CourseTitle L T P C 

20110AEC31 Tamil-III 4 0 0 2 
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CourseCode CourseTitle L T P C 

20111AEC31 AdvancedEnglish-III 4 0 0 2 

 
Aim: 

 ToimprovetheknowledgeofEnglish 

CourseObjective: 

 To familiarize with the organs of speech and the description and classification of 

speechsounds 

 Tounderstandconsonant cluster,syllable,wordaccent andintonation. 

 Toknowhowtointerpretgraphics 

 Towriteslogansandadvertisements 

CourseOutcome: 

 Understandphonetics 

 Developwritingskill 

 Abletodevelop creativewriting 

UNIT–I 

Theorgansofspeech,Classificationofspeechsounds,VowelsandDiphthongs 

UNIT–II 

Consonants,Consonantcluster 

UNIT–III 

Syllable, Wordaccent,Intonation 

UNIT– IV 

Idiom, Interpretationofgraphics 

UNIT–V 

Sloganwriting,Writingadvertisement 

REFERENCEBOOKS: 
 

Author Titleofthe book Edition/Year Publisher 

T.B.Balasubramaniyan AtextbookofPhoneticsfor 

IndianStudents 

Reprint2008 Macmillian 

Meenakshi Sharma & 

SangeethaSharma 

TechnicalCommunication 2011 OxfordUniversityPress 
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CourseCode CourseTitle L T P C 

20111AEC32 English-III 4 0 0 2 

 

Aim: 

⚫ ToacquaintwithlearningEnglishthroughliterature 

CourseObjective: 

⚫ Tosensitizelanguageusethroughprescribedtext 

⚫ Todeveloptheconversationalskillsthroughoneactplays 

CourseOutcome: 

 Appreciatedifferent typesofprose 

 Developtheconversationalskillsthroughoneactplays 

 Enhancetheskillofmakinggrammaticallycorrectsentences. 

UNIT–1 

TheDoctor’sWorld -R.K.Narayan 

ThePostmaster -RabindranathTagore 

PrincessSeptember -E.SomerestMaugham 

UNIT–II 

ThePrice ofFlowers -PrabhatKumarMukhopadhyay 

The OpenWindow -Saki 

TheModelMillionaire -OscarWilde 

UNIT–III 

MyBrotherMyBrother -NorahBurke 

UneasyHomeComing - WillF. Jenkins 

Resignation  -Premchand 

UNIT–IV 

TheReferee - 

W.H.Andrews&GeoffreyDreamerTheCase ofthe StolenDiamonds - 

FarrellMitchell 

UNIT–V 

TheDearDeparted -  

StanleyHoughtonThePrincessand theWoodCutter- 

AlanAlexanderMilneTextbook: 

Author Titleofthe book Edition/Year Publisher 

SteuartH.King NineShortStories Reprint2001 Blackie Books 

T.Prabhakar One–ActPlay  Emerald 

1909



SEMESTER-III 

 

PRISTUNIVERSITY,THANJAVUR 

B.COM 
COURSECODE COURSETITLE L T P C 

20161SEC33 CostAccounting 2 1 2 4 

AIM 

Toascertainthecostsofproductsmanufacturedorservicesrenderedandexercisingcontrol 

overtheexpenditure. 

 

OBJECTIVES 

I. Toknowthecostofeachprocessandeachelement. 

II. Toservemanagementintheexecutionofpolicies accordingtothesituations. 
 

UNIT–I 

Costaccountingdefinitions–Functions,Importance,Advantages andLimitations–Relationshipbetween 

cost and Financial Accounting – Installation ofcosting system – Cost Unit and Cost Centre – 

ElementsofCost–Costsheet–Tenderandquotation. 

 

UNIT–II 

Materials cost control – Material Purchases – Storage of Material – Variouslevels of Stock – 

PricingofMaterials Issues. 

UNIT–III 

LabourCostControl–PieceandTimeRates–IncentivePlans–Labourturnover–Idletime– Overheads– Allocation–

Apportionment– 

ReApportionmentandAbsorption. 

 

UNIT- IV 
ProcessCosting(ExcludingInterProcess,EquivalentProduction–Byproduct–Jointproduct)and– 
OperatingCosting. 

 

UNIT-V 

ContractCosting–ReconciliationofCostandFinancialAccounting. 

Employability 

 

OUTCOME: 

 Understandvariouscostingsystemsandmanagement systems 

 Analyzeandproviderecommendationstoimprovetheoperationsoforganizations 

 Imbibeconceptualknowledgeofcost accounting. 

 Understandthesignificanceofcostaccountinginthemoderneconomicenvironment 

 Selectthecostsaccordingtotheirimpactonbusiness 

 Applycostaccounting methodsto evaluateandprojectbusinessperformance 

REFERENCEBOOKS 

1. Palekhar &PattanShetty– Costing. 

2. Jain&Narang –CostAccounting. 

3. S.P.Iyengar –CostAccounting. 

4. Ahuja&Others–CostAccounting. 

5. R.Srinivasan&R.Ramachandran–CostAccounting. 1910



SEMESTER-III 

PRISTUNIVERSITY,THANJAVUR 

B.COM 
COURSECODE COURSETITLE L T P C 

20161SEC34 BankingTheoryLawand Practice 2 1 1 3 

AIM 

ToprovideacomprehensiveviewofBankingServicestoknowtheapplicationofBanking 

TheoryLawand Practice. 

 

OBJECTIVES 

I. Tohighlightthefunctionsand servicesofamodernbank. 

II. Tounderstandtherelationshipbetweenbankerand customer. 

III. Tolearnlawrelatingto NegotiableInstruments,Securitiesand Advances. 

UNIT–I 

Bank and Banking – Role and importance of Banking – Classification of Commercial Banks – 

FunctionsofcommercialBanks–InvestmentPolicyofa CommercialBank–FunctionsofRBI. 

UNIT–II 

E – Banking – Forms of E- Banking Automatic Teller Machine (ATMS) – Credit Cards, 

DebitCards – Types of Credit Cards – Types of Bank Accounts – Types of Deposits – Electronic 

FundsTransfer. 

 

UNIT–III 

SpecialTypesofBankcustomers–ThePayingBanker–TheCollectingBanker. 

 

UNIT–IV 

Negotiable Instruments – Characteristics – Parties to Negotiable Instruments – Endorsement – 

TypesofEndorsement. 

UNIT–V 

Billsofexchangeand Promissorynotes– Chequesand BankDraftsCrossing ofCheques. 

Employability 

 

OUTCOME: 

UnderstandingofBankingChannelsandPayments 

 PracticesonBanking Technology 

 UnderstandingofCoreBanking 

 Togather knowledgeonbankingandfinancialsysteminIndia 

 Understandbettercustomerrelationship 

 Tocreateawarenessaboutmodernbankingserviceslikee-banking,m-bankingand 

internetbanking 

 

REFERENCEBOOKS 

1. B.S.Raman- Banking,Theory, LawandPractice 

2. S.M.Sundaram-Banking TheoryLawand Practice 1911



3. VarshneyandSundaram-ATextBookonBankingTheoryLaw Practice 

4. K.P.M.Sundaram-Banking TheoryLaw andPractice 

 

 

SEMESTER-III 

 

PRISTUNIVERSITY,THANJAVUR 

B.COM 

COURSECODE COURSETITLE L T P C 

20161AEC35 BusinessLawforManagers 2 0 2 3 

AIM: 

Toknowthevariousprinciplesofcommerciallaws. 

OBJECTIVIES: 

I. To studythenature andscopeofthe IndianContractAct. 

II. Tolearnotherbusinessrelatedlawsandrules. 

UNIT–I 

NatureandSourcesoflaw–Lawofcontracts–Essentialsofvalidcontract–Classificationofcontracts 

 

UNIT–II 

Offer andacceptance–consideration– capacitytocontract–FreeconsentLegalityofobject 

 

UNIT–III 

Performance of contracts – Discharge of contract – Remedies for breach of contract – 

Quasicontracts 

UNIT–IV 

Contracts of agency – Differentclasses of agents – creation of agency – Rights and duties ofan 

agent – scope of agents authority – Liability of principles to third parties – Personal liability ofagent– 

Bailmentandpledge. 

 

UNIT–V 
Contract of Indemnity and guarantee – Rights of Indemnity holder – Rights of surety – 

Natureandextentofsurety’sliabilities 

 

Employability 

 

OUTCOME: 

 Explaintheconceptsinbusinesslawswithrespectto foreigntrade 

 Applytheglobalbusinesslawstocurrentbusinessenvironment 

 Demonstrateanunderstanding oftheLegalEnvironment of Business. 

 Communicateeffectivelyusingstandardbusinessandlegalterminology. 

 Demonstraterecognitionoftherequirementsofthecontractagreement 

 Identifycontractremedies 

 understand thevariousprovisionsofCompanyLaw 

REFERENCEBOOKS 

1.  N.D.Kapoor–Elementsofcommerciallaw. 

1912



SEMESTER-III 

 

PRISTUNIVERSITY,THANJAVUR 

B.COM 

COURSECODE COURSETITLE L T P C 

20161AEC36 EssentialsofBusinessCommunication 2 0 1 3 

 

AIMTomastertheartofcommunicationinthebusinessmatterseffectively. 

OBJECTIVES 

I. Tolearnandwritevarioustypesofbusinessletters. 

II. Toidentifythecriticalcommunicationpoints. 

III. Tokeepthebusinesscommunicationasevidencesforfuturereferences. 

UNIT–IIntroductiontoBusinessCommunication 

Introduction, Definitions, Basic forms of communication -Communication process- 

Effectivecommunication - Development of positive personal attitudes - Types of Communication – 

Media –BarrierstoCommunication–PrinciplesofEffective Communication. 

UNIT–II-WritingSkillsdraftingofbusinessletters 

 

Correspondence – Norms for Business Letters – Letter for different kinds of situations – 

Personalized standletters, enquiries, customers’ complaints, collection letters– Sales promotionletters, 

Application letters- officememorandum - Memoformats - Applications for Job- Enquiryletter- 

Requestletter -Reportwriting- 

UnitIIICommunicationSkills 

Non-verbal communication – Personal Appearance Posture – Body Language – Use of 

Charts,Diagrams & Tables – Visual & AudioVisual Aids for communication – Dyadic 

communication :Face to Face Communication – Telephonic Conversation. Listening: Meaning, 

Importance, Types oflistening,Tipsforeffectivelistening,Barriersforlistening 

UnitIVReport Writing 

Report Writing – Structure of Reports – Long & Short Reports – Formal & Informal Reports – 

Writing ResearchReports,TechnicalReports–Normsforincluding Exhibits&Appendices. 

UnitV 

Conducting Meetings : Procedure – Preparing agenda, Minutes and Resolutions 

ConductingSeminars & Conferences : Procedure of Regulating Speech Evaluating Oral Presentation – 

GroupDiscussion:DraftingSpeech –NegotiationSkills. 

1913



OUTCOME: 

 Identifyethical,legal,cultural,andglobalissuesaffectingbusinesscommunication. 

 Utilizeanalyticalandproblemsolvingskillsappropriatetobusinesscommunication. 

 Effectivebusinesswriting 

 Researchapproachesandinformationcollection. 

 Developinganddeliveringeffectivepresentations 

 Effectiveinterpersonalcommunications 

 Skillsthatmaximizeteameffectiveness. 

 Goodtimemanagement. 

 

REFERENCEBOOKS 

1. RajendrapalandKorlahalli- BusinessCommunication 

2. M.S.RameshandPattenshetty- EffectiveBusiness English&Correspondence 

3. Sharmaand Krishnamohan-ReportwritingBusinessCorrespondence 

4. Businesscommunication–PCBhatia–AnebooksPvtltd.,-www.anebooks.com. 

5. Businesscommunication,principlesandmethodsandTechniques–Nirmalsingh,DeepandDeep 

publicationsPvtLtd.,-www.ddpbooks.com 

6. Businesscommunication–SathyaswaroopDebaishBhagabandas–PHIlearningprivateltd., 

7. Businesscommunication– 

MeenakshiRaman,Prakashsingh,Oxforduniversitypress5.FoundationsofBusinesscommunicatio 

n, IndiaEdition–Dona.J.YoungTatamcgraw–Hill. 

1914

http://www.anebooks.com/
http://www.ddpbooks.com/


 

 

 

PRISTUNIVERSITY,THANJAVUR 
B.COM 

SEMESTER-III 

COURSECODE COURSETITLE L T P C 

20161RMC37 ResearchMethodology 2 0 0 2 

AIM 

 

publications. 

 

Tocreateabasicappreciationtowardsresearchprocessandawarenessofvariousresearch 

 

 

OBJECTIVES 

I. Tounderstandthestepsinresearchprocessandthesuitablemethods. 

II. Toidentifyvariousresearchcommunicationsandtheirsalientfeatures. 

III. To carryoutbasicliteraturesurveyusing the commondata-bases. 

PREREQUISITES: 

Basiccomputerskillsforworkinginwindow-environment&Conceptualknowledgeonbasicmatrices. 

UNIT–I 

Research in Management : An Introduction – Definition, meaning and nature – Scope  

andobjectsofResearch.Types ofResearch. 

 

UNIT–II 
ResearchDesign– Defining ResearchProblemand FormulationOfHypothesis– 

ExperimentalDesigns –Samplingandtypes ofsampling. 

 

UNIT–III 
ResearchProcess– 

StepsintheprocessofResearch,DataCollectionandMeasurement:SourcesofSecondarydata– 
MethodsofPrimarydata collection–Questionnaire Construction. 

 Skill development 

 

UNIT–IV 

Data presentation and Analysis – Data Processing – Methods of Statistical analysis 

andinterpretation of Data – Testing of Hypothesis and theory of inference –Correlation and 

Regressionanalysis. 

 

UNIT–V 

Report writing and Presentation – Steps in Report writing – Types of reports – Formats  

ofReports –PresentationofaReport. 

OUTCOME: 

 Abletocarryoutindependentliteraturesurveycorrespondingtothespecificpublicationtype 

andassessbasicliteraryresearchtools. 

 Familiarizeparticipantswithbasicofresearchand theresearchprocess. 1915



 Enabletheparticipantsinconductingresearchworkandformulatingresearchsynopsisandreport. 

 Developunderstandingonvariouskindsofresearch, 

objectivesofdoingresearch,researchprocess,researchdesigns andsampling. 

 Havebasicknowledgeonqualitativeresearchtechniques 

 Haveadequateknowledgeonmeasurement&scalingtechniquesaswellasthequantitativedata 

analysis 

 Havebasicawarenessofdataanalysis-andhypothesistestingprocedures 

REFERENCEBOOKS 

1. RajendrapalandKorlahalli- BusinessCommunication 

2. M.S.RameshandPattenshetty- EffectiveBusiness English&Correspondence 

3. Sharmaand Krishnamohan-ReportwritingBusinessCorrespondence 

1916



 

 

 

 

 

 

 

 

Aim: 

SEMESTER III 

COMMUNICATIONSKILLS 
 

CourseCode CourseTitle L T P C 

201ACLSOAN OFFICEAUTOMATION - - - 2 

 

CourseObjectives: 

To provide an in-depth training in the use of office automation, internet and internet tools. 

Thecourse alsohelpsthecandidates togetacquaintedwithIT. 

CourseOutcomes: 

Aftercompletionofthecourse,studentswouldbeabletodocuments,spreadsheets,makesmallpresentationsandwouldbe 

acquaintedwiththeinternet. 

 

UNITII 

WordProcessing(MSword) 

UNITIII 

SpreadSheet(MSXL) 

Skill development 

UNITIV 

Presentation(MSPowerPoint) 

UNITV 

CommunicatingwithInternet 

Reference: 

1. Fundamentalsofcomputers-V.Rajaraman-Prentice-HallofIndia 

2. MicrosoftOffice2007Bible- 

JohnWalkenbach,HerbTyson,FaitheWempen,caryN.Prague,MichaelRgroh,PeterG.Aitken,andLisaa.B 

ucki -WileyIndia pvt.ltd. 

3. IntroductiontoInformationTechnology-AlexisLeon,MathewsLeon,andLeenaLeon,VijayNicole 

Imprints Pvt.Ltd.,2013. 

4. ComputerFundamentals-P.K.SinhaPublisher:BPBPublications 

5. https://en.wikipedia.org 

UNITI 

Knowing thebasicsofComputers 

1917

https://en.wikipedia.org/


6. https://wiki.openoffice.org/wiki/Documentation 

7. http://windows.microsoft.com/en-in/windows/windows-basics-all-topics 

1918

https://wiki.openoffice.org/wiki/Documentation
http://windows.microsoft.com/en-in/windows/windows-basics-all-topics


 

SEMESTER–IV 
 

CourseCode CourseTitle L T P C 

20110AEC41 Tamil-IV 4 0 0 2 

1919



CourseCode CourseTitle L T P C 

20111AEC41 AdvancedEnglish-IV 4 0 0 2 

 

Aim: 

 ToimprovetheknowledgeofEnglish 

Objective: 

 Tofamiliarizewiththeobjectivesandtypesofinterview 

 To knowthetypesofquestionsandansweringtechniques 

 Topreparereviewsand proposals 

 Tolearnthegrammaticalforms 

 To understandthe meaning ofa poemandwritethe content 

 Towriteforandagainstatopic 

 Todrawaflowchart 

 Towritedefinitions 

Outcome: 

 Developwritingskill 

 Comprehendanddescribepoems 

 Learninterviewingskills 

UNIT–I 

Interviews 

Objectives,types,tensuccessfactors,tenfailurefactors-Planningandpreparation–Presentation–Type  ofquestions–

Answeringtechniques. 

UNIT–II 

Flowchart,Proposals 

UNIT–III 

Discoursemarkers,Review 

UNITIV 

Grammaticalforms,Paraphrasing 

UNIT–V 

Definition,Writing forandagainst atopic. 

REFERENCEBOOKS: 
 

Author Titleofthe book Edition/Year Publisher 

Rajendra Pal& 

J.SKorlahalli 

Essentials of Business 

Communication 

2015 SultanChand &Sons 

Meenakshi Raman & 

SangeethaSharma 

TechnicalCommunication 2011 Oxford University 

Press 

Wren&Martin English Grammar & 

Composition 

2009 S.Chand 

1920



 

CourseCode CourseTitle L T P C 

20111AEC42 English-IV 4 0 0 2 

Aim: 

 To learnEnglishthrough literature 

Course Objective: 

 Toexplorelearnerstothestandardliterarytexts 

 Toimpartwisdomthroughmorallysoundpoemsandessays 

 TointroduceShakespearetonon-literaturestudents 

CourseOutcome: 

 Improvetheir abilityto readandunderstand them 

 KnowthegeniusofShakespeare 

 Expressone’sviewsinwriting 

 

UNIT–I 

MyLastDuchess -RobertBrowning 

TheToys -CoventryPatmore 

 

UNIT–II 

Howtobe aDoctor -StephenLeacock 

MyVisionsforIndia -  

A.P.J.AbdulKalamWoman,nottheweaker sex -  

M.K.Gandhi 

UNIT–III 

TheBestInvestmentIevermade-  

A.J.CroninTheVerger  -W.SMaugham 

AWilling Slave -R.K.Narayan 

UNIT–IV 

Macbeth, AsYouLikeIt 

UNIT–V 

HenryIV, Tempest 

 

 

Textbook: 
 

 

Author Titleofthe book Edition/Year Publisher 

Devaraj EnglishforEnrichment 2012 EmeraldPublishers 

I,too -LangstonHughes 

1921



SEMESTER-IV 

PRISTUNIVERSITY,THANJAVUR 

B.COMCOURSECODE COURSETITLE L T P C 

20161SEC43 PartnershipAccounts 3 1 2 4 

AIM: 

Thepurposeofaccountingistoaccumulateandreportonfinancialinformationaboutthe 
performance,financialposition,andcashflowsofabusiness.Thisinformationisthenusedtoreachdecisionsabo 
uthowtomanage the business,orinvestinit,orlendmoneytoit. 

 

OBJECTIVES: 

I. Tounderstandthegeneralcharacteristicsofapartnershipandtheimportanceofeachone. 

II. Tocalculatethedivisionofprofits,preparetheproperjournalentries,andpreparethefinancialstateme 

ntsforapartnership. 

III. Tocalculateandpreparethejournalentriesforthesaleofapartnershipinterest,thewithdrawalofapartn 

er,andtheadditionofapartner. 

IV.  
Unit-I 

Partnership -Meaning,Partnership Deed,CapitalAccounts.Accounting Treatment-Distribution 
of Profits-Interest on Partner’s Loans- Interest on Capital andDrawings–Salary  

andCommissionofPartner-P&LAppropriationAccount-CapitalAccountsofpartners–Fixed–Fluctuating-  

PastAdjustmentandguarantee. 

 

Unit–II 

AdmissionofPartner,CalculationofProfitsharingratio-Revaluationofassetsand 

 
ofAssetsandLiabilities-AccumulatedProfitsandLosses,-Partner’sCapitalAccountsandBalanceSheet. 

Unit -III 

RetirementofaPartner-calculationofgaining ratio-Treatment ofgoodwill-Revaluation 
Of assets and liabilities-Accumulated reserves and profits- Adjustments regarding partner’s 

CapitalAccount- Calculation of profit up to the date of death of a partner- Preparation of Capital 

AccountsandBalanceSheet. 

 

Unit-IV 

Dissolution of partnership firm- Realisation of asset and making payment of Liabilities- 

TreatmentofunrecordedAssetsandLiabilities-PreparationofRealisationAccounts- 

Partner’sCapitalAccountsandBankAccounts–Insolvencyofapartner-GarnervsMurray- 

insolvencyofallpartners-Piece-mealdistribution-Proportionate capital–Maximumpossibleloss. 

 

Unit-V 

Amalgamation of firms – Computation of purchase consideration - Conversion of sale  

ofa partnershipfirmtoacompany. 

Skill development 

 

OUTCOMES: 

 Understandtheconcept ofpartnership 

 Understandthejournalentriesfortheformationofpartnership 

 Familiarizetheconcept ofBranchaccountanditssystem 

 Understand the Scopeofdepartmentalaccounting 

Liabilities-Treatmentof Goodwill-Adjustmentsin Partners’capitalAccounts-Revaluation 

1922



 Introducethe systemofHire Purchasing 

 Understandpartnershipaccountfromadmissiontodissolution 

 

TextandReferenceBooks(Latestrevisededitiononly) 

1. FinancialAccountingbyT.S.ReddyandA.Murthy,MarghamPublications,Chennai. 

2. ModernAccountancybyAMukherjeeand MHanifTMHPublishingcompany–NewDelhi 

3. FinancialAccountingbyDr.S.N.Maheswari,VikasPublishingHouse,NewDelhi. 

4. AdvancedAccountingbyGrewalandShukla,S.ChandPublishers,NewDelhi. 

5. IntroductiontoAccountingbyP.C.Tulasian,PearsonEditions, 

6. FinancialAccountingbyJain&Narang.KalyaniPublishers,Chennai. 

1923



SEMESTER 

 

PRISTUNIVERSITY,THANJAVUR 

B.COM 
COURSECODE COURSETITLE L T P C 

20161SEC44 AdvertisingandSalesPromotion 3 1 1 3 

AIM: 

Toknowtheroleofadvertisingandsalesmanshipinthemarketingstrategy. 

OBJECTIVES: 

I. Tounderstandthedecisionprocessinadvertisingmanagement. 

II. Toexaminetheroleofsalespersoninthepresentmarketingmanagement. 

UNIT–I 

Meaning, Objectives of promotion – Kinds of promotion, Approaches to – Promotion – Method  ofPromotion–

Factorsaffectingpromotionalmix,Optimumpromotionalmix. 

UNIT–II 

Advertising – Meaning, Objective, Kinds and significance – Is advertising wasteful? -  

Scientific advertising–Characteristics ofa goodadvertisementcopy 

UNIT–III 

Media of advertising - choice of advertising media – Advertising Budget – Measuring  

theeffectivenessofadvertising 

UNIT–IV 

PersonalSelling–Meaningand importance,kindsofsalesmanship,Salesforce  

management,Characteristicofasuccessfulsalesperson,SelectionTrainingand remunerationofsalesman 

UNIT–V 

Managementofsalespromotion,meaningandfunctions,consumersalespromotionRetailStoresales  

promotion,Salespromotionatsalesman’slevel –Problemsinsalespromotion 

Employability 

 

OUTCOME: 

 Understandthekeyprinciplesand toolsofintegratedmarketing communication 

 Explaintheenvironmentalfactorswhichinfluence consumerandorganizationaldecision 

 Identifytheelementsofthecommunicationprocessbetweenbuyersandsellersinbusiness.makin 

gprocess 

 Identifythemarketingmixcomponentsinrelationtomarketsegmentation 

 Outlineamarketingplan 

 Utilizemarketingresearchtechniquestoresolve intocompetitive marketingdecisions. 

 

REFERENCEBOOKS 

1. Dawar,RustomS.Modern-MarketinginIndianContext. 

2. MarketingManagement–RajanNair 

3. NeelamegamS.–MarketingManagementinIndianEconomy 

4. PillaiandBagavathi– ModernMarketing 

5. Chunawalla–AdvertisingTheoryandPractice 1924



6. Rathor –AdvertisingManagement 
 

 

PRISTUNIVERSITY,THANJAVUR 

B.COM 

SEMESTER-IV 

COURSECODE COURSETITLE L T P C 

20161AEC45 CompanyLawandSecretarialPractice 3 0 1 3 

AIM: 

Tounderstandalltheimportantaspectsofcompanymanagementandsecretarialpractice, 

rightfromtheincorporationofacompanytoitswinding up. 

OBJECTIVES: 

I. Tostudythelaws,practicesand procedurerelated to companysecretarialwork. 

II. To focusonthe role ofthe companysecretary. 

UNIT–I 

Companies Act – Definition of company – formation – kinds – incorporation – characteristics  ofcompany–

memorandumofassociation – alteration–dutiesofsecretaryregarding the above. 

 

UNIT–II 

Articles of association – contents – alteration – Prospectus – Statement in lieu of prospectus – 

Shares – Kinds – allotment – minimum subscription – transfer and transmission of shares – 

Sharewarrant–Sharecertificate–Secretarialduties regardingthe above. 

 

UNIT–III 

Types of secretary – Qualification – appointment - functions – Legal position – Rights – 

Duties–Liabilities 

Skill development 

 

UNIT–IV 

Directors–Rights–Duties– Powers–Sharesqualification–Liabilities. 

 

UNIT–V 
Communicationpertainingtomeetings–Preparationofnotices –Agenda–Proxies–Motions 

– Resolutions–Minutes–Dutiesofthechairman ofthemeeting. 

 

OUTCOME: 

 Getabasicunderstanding ofdifferent type ofmeeting ofboardofdirectors. 

 Useinternationaltradetermsandconceptswhencommunicating. 

 Demonstratecomprehensiveknowledgeandunderstandingofsocialandeconomicpolicyconsi 

derationsarisinginthis area. 

 Understandingofthoseareasofcompanylawidentifiedintheindicativesyllabusaboveandformacr 

iticaljudgementonareasofcontroversywithinthetopicsstudied; 

 Read and study primary and secondary sources of company law, with minimal 

staffguidance; critically analyse, interpret, evaluate and synthesise information from a 

varietyofsources 

 Identifysources 

forresearchandfurtherdevelopastrategyforresearchusingstandardandelectronic 

researchtools 

REFERENCEBOOKS 

1. N.D.Kapoor-CompanyLaw&SecretarialPractice 1925



2. ShuklaandGulshan–CompanySecretarialPractice 

3. Tandon–CompanySecretaryPractice 

4. P.K.Ghosh– CompanySecretarialPractice 

1926



 

PRISTUNIVERSITY,THANJAVUR 

B.COM 

SEMESTER-IV 

COURSECODE COURSETITLE L T P C 

20161AEC46 OfficeManagement 3 0 1 2 

AIM: 

Tokeepinviewfor thebenefitofstudentsofjoboriented coursesaswellassupervision. 

OBJECTIVES: 

I. Tothrowlight onthebasicprinciplesandfunctionsofofficemanagement. 

II. Tohighlightthemanagementfunctionsofplanning,communication,controlandtheirapplicationstot 

hemodernofficemanagement. 

UNIT–I 

OfficeManagement–OfficeManagerandhisjob–OfficeEnvironment 

UNIT–II 

Location–Planningandlayoutofaccommodation–Officesystemroutine 

UNIT–III 

Recordsmanagement,filing– FormDesign– ControlOfficeStationery &Supplies 

UNIT–IV 

Officecorrespondenceandmail–Communicationsystem– 

OfficeandManagementCostreductionandcostcontrol 

UNIT–V 

Mailingservices,inwardandoutwardmail 

 

 

Employability 

OUTCOME: 

 Tomakethemunderstandofficemanagementanddutiesofanofficemanager 

 Togiveanideaaboutproperfilingandindexingofofficedocuments 

 Tounderstandtheprinciplesofrecordmanagementanddifferenttypesofrecordsinbusine 

ssorganization 

 To enablethemtoaware about safetyhazardousand stepsto improveoffice safety 

 Tointroducedifferentmeasuresofofficework 

 ThecoursehelpedthestudentstoknowtheimportanceofOfficeManagementinthepresent 
competitiveworld. 

 

REFERENCEBOOKS 

1. G.P.Tarry-OfficeManagementandControl 

2. Lettingwell&Rokingson-TaxBookofOfficeManagement 

3. S.P.Arora-Officeorganization&Management 

4. E.P.Strong -Increasingofficeproductivity 

5. R.K.Ghoush-OfficeManagement 
1927



CourseCode CourseTitle L T P C 

201ENSTU47 EnvironmentalStudies 0 0 0 2 

 

Aims: 

 

forPublic awareness- natural Resources: Renewable and Non – Renewable Resources- Forest Resources – 
WaterResources- MineralResources- FoodResources–EnergyResources–LandResources. 

 

UNIT–II 

Ecosystems-Conceptofanecosystem–Structureandfunctionofanecosystem–Producers,consumers and 

decomposers – Energy flow in the ecosystem – Ecological succession- Food chains, food 

websandecologicalpyramids–Typesofecosystem–Forestecosystem–Greenlandecosystem–Desertecosystem 
– Aquaticecosystems. 

 

UNIT–III 

BiodiversityanditsConservation–Definition-Genetic,Speciesandecosystemdiversity– 

BiogeographicalclassificationofIndia–Valuesofbiodiversity–Biodiversityatglobal,Nationalandlocallevels –

Indiaasamega–diversitynation–Hot-spotsofbiodiversity-Threatstobiodiversity– 

EndangeredandendemicspeciesofIndia–Conversationof biodiversity. 

 

UNIT-IV 

EnvironmentalPollution–Definition–AirPollution–Waterpollution–SoilPollution-MarinePollution-  
Noise Pollution –Thermal Pollution – Nuclear hazards –Solid waste Management–Role of 

anindividualinpreventionofpollution–Disastermanagement. 

 

UNIT-V 

Social Issues and the Environment – From Unsustainable to Sustainable development- Urban 

 
Consumerismandwasteproducts–EnvironmentalLegislation– 

Issuesinvolvedinenforcementofenvironmentallegislation–Publicawareness-Humanpopulationandthe  
environment. 

Employability 

 

OUTCOME: 
 Mastercoreconceptsand 

methodsfromecologicalandphysicalsciencesandtheirapplicationinenvironmentalproblemsolving. 

 Mastercoreconceptsand methodsfromeconomic,political,andsocialanalysis 
astheypertaintothedesignandevaluationofenvironmentalpoliciesandinstitutions. 

 Appreciatetheethical, cross-cultural, 
andhistoricalcontextofenvironmentalissuesandthelinksbetweenhumanandnaturalsystems. 

 Understandthetransnationalcharacterofenvironmentalproblemsandwaysofaddressingthem,includ 
inginteractionsacrosslocaltoglobalscales. 

 Applysystemsconceptsandmethodologiestoanalyzeandunderstandinteractionsbetweensocialandenviro 
nmentalprocesses. 

 Reflectcriticallyabouttheirrolesandidentitiesascitizens,consumersandenvironmentalactorsinacomplex 
,interconnectedworld. 

 Demonstrateproficiencyinquantitativemethods,qualitativeanalysis,criticalthinking, andwrittenandoral 

communication needed to conduct high-level work as interdisciplinary scholars 

and/orpractitioners. 

 
TEXTBOOK: 

problemsrelated to energy –Water conservation, rain water harvesting, watershed management- Environmental 

Ethics –Climatechangegreenhouseeffectandglobalwarming–Ozonedepletion–Wastelandreclamation– 

UNIT-I 

The Multidisciplinary Nature of Environmental Studies – Definition, Scope and Importance – Need 

1928



‘ENVIRONMENTALSTUDIES’,K.Kumarasamy,A.AlagappaMoses,M.vasanthy. 

1929



SEMESTERIV 
 

CourseCode CourseTitle L T P C 

201ACLSLMS LeadershipandManagement 
Skills 

- - - 2 

Aim: 

The aim of the course cultivatingandnurturingtheinnateleadershipskillsofthe 

youthsothattheymaytransformthesechallengesintoopportunitiesandbecometorchbearersof the future 

bydevelopingcreativesolutions. 

Course Objective: 

 
TheModuleisdesignedto: 

 Helpstudentstodevelopessentialskillstoinfluenceandmotivateothers 

 Inculcateemotionalandsocialintelligence,andintegrativethinkingforeffectiveleade 

rship 

 Createandmaintainaneffectiveandmotivatedteamtoworkforthesociety 
 Nurtureacreativeandentrepreneurialmindset 
 Makestudentsunderstandthepersonalvaluesandapplyethicalprinciplesinpro 

fessionalandsocialcontexts. 

CourseOutcomes: 

Uponcompletionofthecourse,studentswillbeableto: 

1. Examinevariousleadershipmodelsandunderstand/assesstheirskills,strengthsandabilitie 

sthataffecttheir ownleadershipstyleandcancreatetheirleadershipvision 

2. Learnanddemonstrateasetofpracticalskillssuchastimemanagement,selfmanagement, 

handlingconflicts,teamleadership,etc. 
3. Understandthebasicsofentrepreneurshipanddevelopbusinessplans 

4. Applythedesignthinkingapproachtoleadership 

5. Appreciatetheimportanceofethicsandmoralvaluesformakingofabalancedpersonality. 

UNITI-LeadershipSkills 

a. UnderstandingLeadershipanditsImportance 

• Whatisleadership? 

• WhyLeadershiprequired? 

• Whomdoyou consider asanidealleader? 

b. TraitsandModelsofLeadership 

• Areleadersbornormade? 

• Keycharacteristicsofaneffectiveleader 

• Leadershipstyles 

• Perspectivesofdifferentleaders 

c. BasicLeadershipSkills 

• Motivation 

• Teamwork 
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UNITII-ManagerialSkills 

a. BasicManagerialSkills 

• Planningforeffectivemanagement 

• Howtoorganiseteams? 

• Recruitingandretainingtalent 

• Delegationoftasks 

• Learntocoordinate 

• Conflictmanagement 

b. SelfManagementSkills 

• Understandingselfconcept 

• Developingself-awareness 

• Self-examination 

• Self-regulation 

UNITIII-EntrepreneurialSkills 

a. BasicsofEntrepreneurship 

• Meaningofentrepreneurship 

• Classificationandtypesofentrepreneurship 

• Traitsandcompetenciesofentrepreneur 

b. CreatingBusinessPlan 

• Problemidentificationand ideageneration 

• Ideavalidation 

• Pitchmaking 

UNITIV-InnovativeLeadershipandDesignThinking 

a. InnovativeLeadership 

• Conceptofemotionalandsocialintelligence 

• Synthesisofhumanandartificialintelligence 

• Whydoesculture matterfortoday'sgloballeaders 

b. DesignThinking 

• Whatisdesignthinking? 

• Keyelementsofdesignthinking: 

- Discovery 

- Interpretation 

- Ideation 

- Experimentation 

- Evolution. 

• Howtotransformchallengesintoopportunities? 

• Howtodevelophuman-centricsolutions forcreatingsocialgood? 

UNITV-EthicsandIntegrity 

a. LearningthroughBiographies 

• Whatmakesanindividualgreat? 
• Understandingthepersonaofaleaderforderivingholisticinspiration 

• Drawinginsightsforleadership 
• Howleaderssailthroughdifficultsituations? 

b. EthicsandConduct 

• Importanceofethics 
• Ethicaldecisionmaking 
• Personalandprofessionalmoralcodesofconduct 

• Negotiation 

• Networking 
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• Creatingaharmoniouslife 
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• Elkington, J., & Hartigan, P. (2008). The Power of Unreasonable People: How 

SocialEntrepreneursCreateMarketsthatChangethe 

World.HarvardBusinessPress. 

• Goleman D. (1995). Emotional Intelligence. Bloomsbury Publishing 
IndiaPrivateLimited 

• KalamA. A. (2003).IgnitedMinds:UnleashingthePower 

withinIndia.PenguinBooksIndia 

• KellyT.,KellyD.(2014).CreativeConfidence:UnleashingtheCreativePotential 

WithinUs 

All.WilliamCollins 

• Kurien V.,&SalveG.(2012).ITooHadaDream. RoliBooksPrivateLimited 

• Livermore D. A. (2010). Leading with cultural intelligence: The New Secret 

toSuccess.NewYork:AmericanManagementAssociation 

• McCormackM.H.(1986).WhatTheyDon’tTeachYouatHarvardBusinessSchool:NotesF 

romAStreet-SmartExecutive.RHUS 

• O'Toole J. (2019) The Enlightened Capitalists: Cautionary Tales of 

BusinessPioneersWhoTried toDoWellby DoingGood.Harpercollins 

• SinekS.(2009).StartwithWhy:HowGreatLeadersInspireEveryonetoTakeAction. 

Penguin 

• Sternberg R. J., Sternberg R. J., & Baltes P. B. (Eds.). (2004). 

InternationalHandbookofIntelligence.CambridgeUniversityPress. 

 

 

• Fries,K.(2019).8EssentialQualitiesThatDefineGreatLeadership.Forbes.Retrieved20 

19-02-15fromhttps://www.forbes.com/sites/kimberlyfries/2018/02/08/8-essential- 

qualities-that-define-great-leadership/#452ecc963b63. 

• HowtoBuildYourCreativeConfidence,TedTalkbyDavidKelly-https://www.ted. 

com/talks/david_kelley_how_to_build_your_creative_confidence 

• India’s Hidden Hot Beds of Invention Ted Talk by Anil Gupta - 

https://www.ted.com/talks/anil_gupta_india_s_hidden_hotbeds_of_invention 

• Knowledge@WhartonInterviewsFormerIndianPresidentAPJAbdulKalam- 

. 

"ALeaderShouldKnowHowtoManageFailure"https://www.youtube.com/watch? 

v=laGZaS4sdeU 

• Martin,R.(2007).HowSuccessfulLeadersThink.HarvardBusinessReview,85(6):60. 

• NPTELCourseonLeadership-https://nptel.ac.in/courses/122105021/9 
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PRISTUNIVERSITY,THANJAVUR 

B.COM 

SEMESTER-V 

COURSECODE COURSETITLE L T P C 

20161SEC51 CorporateAccounting 3 1 2 4 

AIM 

Thecoursecoversthebasicaccountingpracticesofcorporatebusinesses. 

 

OBJECTIVES 

I. Tounderstandtheaccounting sideofsharesdebenturesandbonesshares. 

II. Toascertainthenetprofitofthecorporatebusinessesthroughfinalaccounts. 

III. Tocomputevaluationofgoodwilland sharesofcorporatebusinesses. 

IV. To carryout 

thevariousstrategiesofthecorporatebusinessesintheformofmerger,reorganizationandli 

quidation. 

UNIT–I 

Issueandforfeitureofshares–RedemptionofPreferenceshares. 

UNIT–II 

IssueofDebentures – Redemptionofdebentures– Profitspriorto Incorporation. 

UNIT–III 

Finalaccountsofcorporatebusinesses–Divisibleprofitanddividends –bonesshares. 

Employability 

 

 

UNIT-IV 

Valuationofgoodwilland shares– Holding Company. 

UNIT–V 

AlterationofsharecapitalandinternalReconstruction-AmalgamationandExternalReconstruction. 

OUTCOME: 

 Findouthowacompanycandissolve. 

 UnderstandMutualfunds’investments. 

 Learnaboutworkingformatofcompanies. 

 Enablingthestudentsto understandthefeaturesofSharesandDebentures 

 DevelopanunderstandingaboutredemptionofSharesand Debentureanditstype 

 Exposuretothe companyfinalaccounts 

 

 

 

REFERENCEBOOKS 

1. M.C. ShuklaandT.S.Grewal–AdvancedAccounts. 

2. R.L. Gupta–AdvancedAccountancyVol.–II. 

3. JainandNarang–AdvancedAccountancyVol.–II. 
1933



4. S.P.Iyengar–AdvancedAccountancyVol.–II. 

5. Dr.R.RamachandarnandDr.R.Srinivasan–CorporateAccounting 

1934



SEMESTER-V 

PRISTUNIVERSITY,THANJAVUR 

B.COM 
COURSECODE COURSETITLE L T P C 

20161SEC52 FinancialManagement 3 1 1 4 

AIM 

Tofocusontheanalyticalapproachtofinancialdecisions. 

OBJECTIVES 

I. Toknowthebasicfinancialmanagementconcepts. 
II. TostudytheimportantdevelopmentinIndiancapitalMarketanditsimpactonthecorporatefinancia 

lmanagement. 

 

UNIT–I 
Introduction – Finance and related disciplines – Scope of financial management – Objectives  
offinancialmanagement– FinancialDecisions –Organizationsoffinancefunction. 

 

UNIT–II 

Costofcapital–Costofdebt–CostofPreference shares–costofequity–Costofretainedearnings –

Weightedaveragecostofcapital. 

 

UNIT–III 
Introduction–Capitalstructure–Determinants–Theoriesnetincomeapproach–netoperatingincome  approach–
M.M.Approach–Traditionalapproach. 

Skill development 

 

UNIT- IV 

LeveragesmeaningandTypes–Significance–Operatingleverage–Financialandcombinedleverage. 

 

UNIT–V 
Dividend policy – factors influencing dividend policy – Theories – Relationship with value of firms – 
Stockdividend–Stocksplits. 

 

OUTCOME 

 Usebusiness financetermsandconceptswhencommunicating. 

 Demonstrateabasicunderstandingoffinancialmanagement. 

 Provide introductiontoFinancialManagement 

 Create anawareness aboutcapitalstructureandtheoriesofcapitalstructure 

 Makethemunderstandthe costofcapitalinwide aspects 

 Provideknowledgeaboutdividendpoliciesand variousdividend models. 

 Enablethemtounderstandworkingcapitalmanagement 

REFERENCEBOOKS 

1. Kulkarani–Financialmanagement 

2. S.N.Maheswari–Financialmanagement 

3. R.K.Sharma–Financialmanagement 

4. PrasannaChandra–FundamentalsofFinancialmanagement 

5. R.Ramachandran, R.Srinivasan–Financialmanagement 
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SEMESTER-V 

PRISTUNIVERSITY,THANJAVUR 

B.COM 
COURSECODE COURSETITLE L T P C 

20161SEC53 FinancialServices 3 1 1 4 

AIM 

Toanalyzethevariousfinancialinstitutionsandtheirservices. 

OBJECTIVES 

I. Togainknowledgeonfinancialservices. 

II. Tounderstand importanceofvariousservicesincludingbanking,insurance,mutualfunds. 

 

UNIT–I 

StructureofIndianFinancialSystem–Financialassets– Financialintermediaries – Financialmarket – Moneymarket–

capitalmarket. 

 

UNIT–II 

Merchant banking – Definition – Objectives – Functions – Management of New Issues – Indianexperience–

SEBIGuidelines. 

 

UNIT–III 

Mutualfunds:Meaning–Types–Functions–Institutions involved–UTI ,LIC,andCommercialbanks– 

EntryofPrivate sector–GrowthofmutualFundsinIndia–SEBIGuidelines. 

UNIT–IV 

Lease Financing : The concept – Types – Merits and demerits of leasing – Hire purchase – Meaning – 

Lease VsHire purchases–Problems&ProspectsofHire PurchaseinIndia. 

Employability 

 

UNIT–V 

Factoring : The concept – factoring mechanism – Factoring in India – Forfeiting – Definition – 

Factoring Vs Forfeiting – Venture capital – Credit rating – Benefits – Rating symbols – 

RatingagenciesinIndia. 

 

OUTCOME 

 Forecast afirm’sfuturefinancingrequirements 

 Designanoptimalcapitalstructure. 

 Giveanideaaboutfundamentalsoffinancialservicesandplayersinfinancialsectors 

 Createanawarenessaboutmerchantbanking,issue management,capitalmarketsandroleofSEBI 

 Provideknowledgeaboutleasingandhirepurchaseconcepts 

 Makethemunderstandabout differenttypesofinsuranceandIRDAAct. 

REFERENCEBOOKS 

1. Gordon,Natarajan– FinancialMarketand Services. 

2. Dr. S.Gurusamy–FinancialservicesandMarket. 

3. KuccholS.C.–FinancialManagement 

4. PandeyI.M.–FinancialManagement. 
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SEMESTER-V 

PRISTUNIVERSITY,THANJAVUR 

B.COM 
COURSECODE COURSETITLE L T P C 

20161SEC54 ComputerApplicationinBusiness 3 1 1 4 

AIM: 

Toapplythecomputertechniques forthevarious businessactivities. 

OBJECTIVES: 

I. Tostudythefundamentalofthecomputers. 

II. Tounderstanddataprocessingtechniques,conceptsofprogramminglanguages. 

UNIT–I 

Introduction to Computer – Generation of computer – Characteristic of computer – Area  

ofApplications –Components ofComputer. 

UNIT-II 

Objectivesofwindows –introductiontologging ofdesktopand task bar–Creationoffileandfolder  –

windowsexplorer–findoption–shortcut –briefcaserunningapplications–customization. 

UNIT–III 

Word–Objectives–introductiontoword–creatingword –document–creatingbusinessletters – 

formatting documents –word count – thesaurus – Mail merge – Excel – Objectives –Introduction to  

Spreadsheet – creating worksheet – Editing work sheet – charts – applications  

offinancialandstatisticalfunctions–Shortingdata–filteringdata. 

Skill development 

 

UNIT–IV 

Tally – introduction – objectives – fundamentals of computerized accounting – principal  

ofaccounting – Computerized accounting vs. Manual accounting – Tally advances – introduction  

toinventory. 

UNIT– V 

Introduction to E- Commerce – scope – issues and impact of E- Commerce classification of E- 

Commerce applications and benefit of E-Commerce – Advantages & Disadvantages of E-commerce – 

technologyandframeworkofE-Commerce–E-Payment–EFT-Banking applications. 

OUTCOME: 

 Studythedevelopment ofcomputersand theircomponentsineachstage. 

 Developanideaofsoftware,programminglanguageandoperatingsystem. 

 StudytheconceptofdevelopingdatabaseanditsmaintenanceusingcomputersinabusinessConcer 

n 

 Analyzetheimportanceofmanagementinformationsystemand networking ina business. 

 Beaware andperformvariousactivitiesusingcomputersindaytodaylife. 

REFERENCEBOOKS 

1. ComputerApplicationsinBusiness–KMohanKumarandDr. S.Rajkumar– 

TheMCGrawHillPublication. 

2. Computer Applications in Business with Tally ERP9 – By S.V.P.Rizwan Ahmed – 

MarghamPublication. 

3. SrinivasaVallaban–ComputerApplicationsinBusiness. 

4. K.MohankumarandDr.S.Rajkumar–ComputerApplicationinBusiness. 

5. DevaPublication–Compentaniced AccountingunderTally. 
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PRISTUNIVERSITY,THANJAVUR 

B.COM 

SEMESTER-V 

COURSECODE COURSETITLE L T P C 

20161DSC55A ElectivePaper-I-A-StockExchangePractice 3 0 1 2 

AIM: 

 

termsof 

 

Thiscourseaimatgivingacomprehensiveunderstandingonthestockmarketoperationsin 

itsstructure,trading,settlementprocedures,processesandrelatedcomponentsandtheregulations,emerging 

challengesinthe IndianStockmarket. 

OBJECTIVES 

I. Toprovideanintroductiontothefinancialmarketsandtoanalyzetheroleoffinancialmarkets 

forthebroadermacro. 

II. Thecoursewillhelptheminbuildingcareerinstockmarket/brokinghouses. 

III. To help themtounderstand 

thepracticalaspectsofprimaryandsecondarymarketoperations. 

 

Functions,Intermediaries, Role of Primary Market – Methods of floatation of capital – Problems of 

New IssuesMarket– Investor protection in primary market – Recent trends in primary market – SEBI 

measuresforprimarymarket 

UNIT-II 

Stock exchanges andits Functions : Meaning, Nature, Functions of Secondary Market– 

OrganizationandRegulatoryframeworkforstockexchangesinIndia– SEBI:functionsandmeasuresforsecondarymarket–

Overview ofmajorstockexchangesinIndia– 

UNIT- III 

Trading , settlement and Surveillance System In Stock Exchanges : Different trading systems – BSE - 

BOLTSystem–Differenttypesofsettlements-Pay-inandPay-out–BadDelivery–Shortdelivery – 

Auction– NSE– NEATsystemoptions– Markettypes,Ordertypesandbooks 

UNIT-IV 

Meaning, Purpose, and Construction in developing index – Methods (Weighted Aggregate 

Valuemethod, Weighted Average of Price Relatives method, Free-Float method) – Stock market 

indices inIndia –BSESensex-Scripselectioncriteria 

Skill development 

UNIT-V 

UNIT-I 

Capital Markets in India - An overview of  Indian Securities Market, Meaning, 

1938



Commodityexchanges:evolutionandhistory–roleinglobalizingeconomy–governingregulations  

– price–risk management 

OUTCOMES: 

 Understandthetradingmechanisminstockexchange. 

 Understandthetradingpattern inBSEand NSE. 

 GetknowledgeontheDematTrading. 

 DiscussontheSEBIguidelinesandotherregulationsrelatingtoDematTrading. 

 Getthroughthecertificationexaminationsconducted byBSEandNSE,and 

 StartastocktradingconcernandbecomeasuccessfulFinancialEntrepreneur. 

 PedagogicalMethodsAdopted:FlippedLearning,BlendedLearning,ExperientialLearning, 

 ParticipativeLearning,CaseStudyMethodandProblemBasedLearning 

Text Book: 

1. PunithavathyPandian,“SecurityAnalysisandPortfolioManagement”,VikasPublishingHou 

se Pvt.Ltd. 

2. 2.PrasannaChandra,“InvestmentAnalysisandPortfoliomanagement”,TataMcGrawHill,3rdEdn. 

,2008 

3. V.A.Avadhani,InvestmentandSecuritiesMarketinIndia,HimalayaPublishingHouse. 

4. SanjeevAgarwal,AGuidetoIndianCapitalMarket,BharatPublishers. 
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PRISTUNIVERSITY,THANJAVUR 

B.COM 

SEMESTER-V 

COURSECODE COURSETITLE L T P C 

20161DSC55B ElectivePaper-II-B-Co-operativeLawandPractice 
3 0 1 2 

AIM: 

Tomakethestudentsgainexpertknowledgeinco-operativelawandPractices. 

OBJECTIVIES: 

(i) Tolearntheimportantconceptsinco-operativelaw. 
(ii) To understand all the important legal aspects of co-operative management 

fromthe incorporationstagetothe windingupstage. 

Unit–I 

Registration – Change of Liability – By – Laws – Amendment of by – Laws – Power of the  

RegistrartodirectAmendmentofby–laws–Divisions–Amalgamation– 

PowerofRegistrarinAmalgamation–Conversion– TransferofAssetsand Liabilitiesamong Registered  

Societies. 

Unit–II 

QualificationandDisqualificationforMembership–DutiesandrightsofMembers–Managementof  

registered Societies– Constitution of Representative– General Body – Constitutionof Board – 

Disqualification for Membership of a Board – Election of Office bearers of the Board –  

RemovalofMemberoftheBoard. 

Unit–III 

Duties and Privileges of Registered Societies, Charges of societies– Deduction from 

SalaryetcPropertyandFundsofRegisteredsocieties– InvestmentofFunds–DisposalofNetprofits. 
Unit–IV 

Execution of Decrees, Decisions, Awards and Orders – Procedure for Attachment and Sale 

ofImmovable Properties–Appeal,Review andRevision –Offences –Penalties 

Unit–V 

Audit , Inquiry, Inspection, Surcharge and supervision – Settlement of Disputes – Mode 

ofService and Summons – Winding up – Powers of Liquidator – Power of Registrar under the Co- 

operative SocietiesAct1983. 

Skill development 

 

OUTCOMES: 

 KnowaboutthecompanylawintheIndia. 

 Understandtheuseofthememorandumofassociationand articleofassociationina 

 company,theyalsolearn fromthiscourse 

 DevelopProfessionalsinthefiledofCo-operation,Co- 

operativelawandManagement. 

 Promotequalified, 

SkilledandprofessionalmanpowertomanagetheaffairsoftheCooperative Institutions. 

 EnhancetheKnowledgebaseofthein-servicePersonnelonthesubjectCo-operation,Co- 

operativelawandCo-operativeManagement. 

 Enablethein-servicepersonneltodevelopskillsonCo- 
1940



 

 

 

 

 

 

Aim: 

SEMESTER V 

COMMUNICATIONSKILLS 
 

CourseCode CourseTitle L T P C 

201ACLSPSL ProfessionalSkills - - - 2 

 

CourseObjectives: 

 
TheObjectivesofthecoursearetohelpstudents/candidates: 

1. Acquirecareer skillsandfullypursuetopartakeinasuccessfulcareerpath 

2. Prepareagoodresume,prepareforinterviewsandgroupdiscussions 

3. Exploredesiredcareeropportunitiesintheemploymentmarketinconsiderationofan 
individualSWOT. 

CourseOutcomes: 

Attheendofthiscoursethestudentswill beableto: 

1. Preparetheirresumeinanappropriatetemplatewithoutgrammaticalandothererrorsand 

usingpropersyntax 

2. Participateinasimulatedinterview 

3. Activelyparticipateingroupdiscussionstowardsgainfulemployment 

4. Captureaself-interviewsimulationvideoregardingthejobroleconcerned 

5. Enlistthecommonerrorsgenerallymadebycandidatesinaninterview 

6. Performappropriatelyandeffectivelyingroupdiscussions 

7. Exploresources(online/offline) ofcareeropportunities 

8. Identifycareeropportunitiesinconsiderationoftheirownpotentialandaspirations 

9. Usethenecessarycomponentsrequiredtoprepareforacareerinanidentifiedoccupation 

(asacasestudy). 

UnitI:ResumeSkills 

 

ResumeSkills:PreparationandPresentation 

• Introductionofresumeanditsimportance 

• Differencebetween aCV,ResumeandBiodata 

• Essentialcomponentsofagoodresume 

ii. Resumeskills:commonerrors 

• Commonerrorspeoplegenerallymakeinpreparingtheirresume 

• Prepareagoodresumeofher/hisconsidering allessentialcomponents 

UnitII:InterviewSkills 

i. InterviewSkills:PreparationandPresentation 

• Meaningandtypesofinterview(F2F,telephonic,video,etc.) 

• DressCode,BackgroundResearch,Do’sandDon’ts 

• Situation,Task,ApproachandResponse(STARApproach)forfacingan 

interview 

• Interviewprocedure(opening,listeningskills,closure,etc.) 

1941



• Importantquestionsgenerallyaskedinajobinterview(openandclosed 

endedquestions) 

ii. InterviewSkills:Simulation 

• Observationofexemplaryinterviews 

• Comment criticallyonsimulatedinterviews 

iii. InterviewSkills:CommonErrors 

• Discussthecommonerrorsgenerallycandidates makeininterview 

• Demonstrateanidealinterview 

UnitIII:GroupDiscussionSkills 

MeaningandmethodsofGroupDiscussion 

• ProcedureofGroupDiscussion 
• GroupDiscussion-Simulation 
• GroupDiscussion-CommonErrors 

UnitIV:ExploringCareerOpportunities 

Knowingyourself–personalcharacteristics 

• Knowledgeabouttheworldofwork,requirementsofjobsincludingself-employment. 

• Sourcesofcareerinformation 
• Preparingforacareerbasedontheirpotentialsandavailabilityofopportunities 

1942



SEMESTER-VI 

 

PRISTUNIVERSITY,THANJAVUR 

B.COM 

COURSECODE COURSETITLE L T P C 

20161SEC61 ManagementAccounting 3 1 2 5 

AIM 

Toemphasistheimportanceofaccountinginformationformanagerialdecisionmakingand 

solvingproblems. 
 

OBJECTIVES 

i. Togainexpertknowledgeofthetechniquesofmanagerialaccounting. 

ii. Toknowtheapplicationofvariousfinancialtoolsformakingmanagerialdecisions. 

iii. Toapplytechniquesofcostingforbusinessdecisions. 
 

UNIT–I 

Definition of management accounting – Nature, scope, objectives, Functions of 

managementaccounting –Management Accounting and Financial Accounting Management 

Accounting and CostAccounting–Advantages &Limitations ofManagementAccounting. 

 

UNIT–II 

Financial Statement Analysis – Comparative statement – Common size statement – 

Trendpercentages –RatioAnalysis. 

UNIT–III 

FundFlow AnalysisandCashFlow Analysis. 
 

UNIT–IV 
Marginal costing and Break – Even analysis – Budget and budgetary controls – 

Classificationofbudgets. 

 

UNIT–V 
Standard costing and variance analysis, Capital budgeting– Importance – Techniques 

ofCapitalbudgeting. 

 

Employability 

 

OUTCOME 

 Prepareanalysisofvariousspecialdecisions,using relevantcostingand benefits 

 Moreeffectiveplanningandcontrolsystems 

 ThestudentsthoughtandknowledgeonmanagementAccounting 

 Helpstogiveproperideaonfinancialstatementanalysis inpracticalpointofview 

 Introducetheconceptoffundflowandcashflowstatement 

 Provideknowledgeaboutbudgetcontrolkeepinginmindthescopeoftheconcept 

 Developtheknow-howandconceptofmarginalcostingwithpracticalproblems 

REFERENCEBOOKS 1943



1. ShashiK.Gupta&R.K.Sharma–ManagementAccounting 

2. S.N.Maheswari–ManagementAccounting 

3. R.RamachandranandR.Srinivasan–ManagementAccounting 

4. HingoraniandRamanathan– ManagementAccounting 

1944



PRIST UNIVERSITY, 

THANJAVURB.COM 

COURSECODE COURSETITLE L T P C 

20161SEC62 EntrepreneurshipandSmallBusinessManagement 3 1 1 4 

 

AIM:  

ToknowtheroleofentrepreneursandsmallBusinessesintheeconomicdevelopmentof 

thecountry. 

 
OBJECTIVES: 

I. Tostudytheenvironmentforentrepreneurshipdevelopment. 

II. Toidentifysuitable businessopportunitiesforsmallbusinesses. 

III. Toprepareprojectreportandappraiseprojectimplementation. 

 

UNIT–I 

ConceptofEntrepreneurship–Definitions –TypesofEntrepreneurship -Functions -Characteristics-  
RoleofEntrepreneursintheEconomicDevelopment–Factorsaffectingentrepreneurialgrowth. 

 

UNIT –II 

EntrepreneurialDevelopmentProgrammes–Self-Employmentschemes–ObjectivesofEDP-Women  

entrepreneurs – Phases of EDP - Govt. Policies on entrepreneurial development – Small 

Entrepreneursdevelopment. 

 

UNIT – III 

Steps Involved in Establishing a small business – generation of Project ideas – Project identification – 

Selectionofaproduct-Projectformulation- assessmentofprojectfeasibilitystudy. 

 

UNIT –IV 

Legalformalities;RegistrationandlicensingofsmallscaleindustrialunitBenefits–StagesofRegistration – 
Procedures for Registration – Deregistration – Filing of Entrepreneur Memorandum– LicensingforSSIsector. 

 

UNIT–V 

Issuesinsmallbusinessmarketing–smallentrepreneursinInternationalBusiness– 
Accountingforsmallbusiness –officeorganizationforsmallbusiness–sickness insmallindustries. 

Employability 

 
OUTCOME: 

 Understandthesystematicprocesstoselectthebusinessideas. 

 Writeabusinessplan 

 DevelopstudentsaboutEntrepreneurshipdevelopment 

 CreateanawarenessonvariousEntrepreneurshipDevelopmentProgramme 

 Enablethemtounderstandprojectformulation 

 FamiliarizethestudentswithEDPschemes 

REFERENCEBOOKS: 

1. P.Saranavel– EntrepreneurialDevelopment. 

2. Dr.C.B.Gupta–Entrepreneurship&SmallBusinessManagement. 

3. Dr.S.S.Khanka-–Entrepreneurship&SmallBusinessManagement. 

1945



4. Dr.Radha-EntrepreneurialDevelopment. 

5. Dr.P.T.Vijayshree-Entrepreneurship&SmallBusinessManagement 

1946



SEMESTER-VI 

 

PRISTUNIVERSITY,THANJAVUR 

B.COM 
COURSECODE COURSETITLE L T P C 

20161SEC63 Auditing 3 1 1 4 

AIM 

To studyand report aboutthestateofaffairsofbusinessinthe Organization. 
 

OBJECTIVES 

I. Totraceerrorsandfraudsinbusiness. 

II. Toanalyzetheavailableevidencesofallreceiptsandpayments. 

III. Toprotecttheinterestofstakeholder andoutsiders. 

 

UNIT–I 

Auditing–Definition–Objectives–TypesofAudit–Advantages– Qualitiesofaprofessionalauditor– 

InvestigationVsAuditing. 

 

UNIT–II 

InternalCheck–Objectives,Principles,Advantages–InternalChecksystemandAuditor– 

InternalControl–InternalAudit. 

 

UNIT–III 
Vouching–Objectives,Importance,- 

VouchingofCashTransactions,TradingTransactionsandImpersonalLedger. 

Employability 
 

 

UNIT–IV 

VerificationandvaluationofassetsandLiabilities–Cash–Investments–Advances,Landand  
Building,Plantand Machinery,Furniture,Stock,Capital,Creditors,Billspayable. 

 

 

UNIT–V 

CompanyAudit– 

ProvisioninthecompaniesActrelatingtoauditor’squalifications,appointment,removal,Rights,dutiesandli 

abilities,(CivilandCriminal). 

OUTCOME 

 Articulateknowledgeoffundamentalauditconcepts 

 ApplycriticalthinkingskillsandsolveauditingProblems. 

 Applyanddemonstratetheaccountingknowledgeandskills inAuditing. 

 Explainhowanalyticalproceduresareusedasanaudit tool. 

 Illustrateeffective internalcontrols 
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PRISTUNIVERSITY,THANJAVUR 

B.COM 

SEMESTER- VI 

COURSECODE COURSETITLE L T P C 

20161DSC64A Electivepaper–I-A-IncomeTaxLawandPractice 3 0 2 3 

AIM: 

TounderstandthebasicelementsofIncomeTaxtheory,LawandPractice. 

 

OBJECTIVIES: 

I. TolearnthebasicconceptsinIncomeTaxLaw 

II. Toidentifythevarioussourcesofincome. 

III. Toknowtaxexemptionsanddeductions. 

 

UNIT–I 

Basic Concepts – Definitions – Assesses – Person, income, assessment year, previous year, basis 

ofcharge: Determination of Residential Status – Incomes exempt from tax under Sections 

10,11,12,13and13A. 

 

UNIT–II 
Salary:Definition–Salaryundersection17 –allowances, perquisites, profitinlieuofsalary– 

deductionsundersection16-computationofsalaryincome. 

 

UNIT–III 

House property: Definition, exempted incomes from house property – Annual value – 

determination of annual value – Let out – Self occupied – Deductions – computation of  

propertyincome. 

 Skill development 

 

UNIT–IV 

Profits and Gains of business or profession – definition – charging provisions – deductions – 

computationofbusiness andprofessionalincome 

UNIT–V 

Capital Gains: Basis of charge – Cost of acquisition, cost of improvement – exempted  
capitalgain – computation of capital gain – Income from other sources – Chargeability – deductions  –
ComputationofIncomeunderothersources. 

 

OUTCOMES: 

 FileIT Returnonindividuals basis 

 ComputethetotalIncome and Define taxcomplicaciesand structure. 

 Inordertofamiliarizethedifferentknow-howandheadsofincomewithitscomponents 

 Ithelpstobuildan ideaaboutincomefromhousepropertyasaconcept 

 Itgivesmoreideaabouttheincomefrombusinessorprofession 

1948



SEMESTER-VI 

PRISTUNIVERSITY,THANJAVUR 

B.COM 

COURSECODE COURSETITLE L T P C 

20161DSC64B 
Electivepaper– II-B-Co-operationTheory 

3 0 2 3 

AIM: 

Tounderstand thebasicprinciplesofco-operation and their applicationstothevariousco- 

operativeorganization. 

 

OBJECTIVIES: 

I. Tostudythefunctioningofvariousco-operativeorganizations. 

II. Toanalyzetheimpactofco-operativecreditonagriculture. 

 

UNIT–I 

PrinciplesofCo-operation– Meaning–RochdalePrinciples –ReformulationofCo- 

operativePrinciples – Committee on Co-operative Principles 1937 and 1966 – Application of Co- 

operativePrinciplesinPractice–EvolutionofCo-operativePrinciples 

 

UNIT–II 

Co-operation and other forms of economic organization: Co-operation and Capitalism – 

Communism and Socialism – Co-operation as a balancing sector – Co-operative as a system, a  

sector& a movement – Characteristics of Co-operative economy – Benefits of Co-operation,  

Economic,Social,EducationalandPolitical. 

 

UNIT–III 

HistoryofCo-operativeMovementinIndia–Co-operativeCreditSocietiesAct1904–1912 
– Multi Unit Co-operative Societies Act 1957 – Recent trends in Co-operative act – 
Producercompanies 

 Employability 

 

UNIT–IV 

Co-operative credit movement in India – Primary Agricultural co-operative bank central co-  

operativeBanks–Stateco-operativeBanks–co-operativeAgriculturalandRuraldevelopmentBank 

– StateCo-operativeAgriculturalandRuralDevelopmentBank 

 

UNIT–V 

Co-operativeMarketing –ServiceCo-operatives–NonCreditSocieties– Co-  

operativeUrban Banks – Employees Credit Society – Consumer Co-operatives – Housing Co-  

operatives –DairyCo-operatives 

1949



 

 

OUTCOMES: 

 Moreon-taskbehaviorGreaterSocialsupport 

 DevelopProfessionalsinthefiledofCo-operation,Co-operativelawandManagement. 

 Promotequalified, 

SkilledandprofessionalmanpowertomanagetheaffairsoftheCooperative Institutions. 

 Enhance the Knowledge base of the in-service Personnel on the subject Co-operation, Co- 

operativelawandCo-operativeManagement. 

 Enablethein-servicepersonneltodevelopskillsonCo-operativeManagementTechniques 

 

REFERENCEBOOKS 

1. B.S.Mathur-Co-operationTheory 

2. Hajeela-PrinciplesofCo-operation 

3. Rangasamy–Co-operation 

1950



 

 

 

 

 

 

 

 

Aim: 

SEMESTERVI 
 

CourseCode CourseTitle L T P C 

201ACLSCET 
CommunityEngagement 

- - - 1 

 
CourseObjectives: 

• Todevelopanappreciationofruralculture,life-styleandwisdomamongststudents 

• Tolearnaboutthestatusofvariousagriculturalandruraldevelopmentprogrammes 

• Tounderstandcausesforruraldistressandpovertyandexploresolutionsforthe same 

• Toapplyclassroomknowledgeofcoursestofieldrealitiesandtherebyimprovequalityoflearning 

CourseOutcomes: 

 
Aftercompletingthiscourse,studentswillbeableto 

• Gainanunderstandingofrurallife,cultureandsocialrealities 

• Developasenseofempathyandthebondsofmutualitywiththelocalcommunity 

• AppreciatesignificantcontributionsoflocalcommunitiestoIndiansocietyandeconomy 

• Learntovaluethelocalknowledgeandwisdomofthecommunity 

• Identify opportunities for contributing to community’s socio- 

economicimprovements 

UNITI-AppreciationofRuralSociety 

Rurallifestyle,rural  

society,casteandgenderrelations,ruralvalueswithrespecttocommunity,natureandresources,elaboration  

of“soulofIndialiesinvillages”(Gandhi),ruralinfrastructure. 

UNITII-Understandingruraleconomy&livelihood  

Agriculture,farming,landownership,watermanagement,animalhusbandry,non-  

farmlivelihoodsandartisans,ruralentrepreneurs,ruralmarkets  

UNITIIIRuralInstitutions 

Traditional rural organisations,Self-help Groups,Panchayati Raj institutions(Gram 

Sabha,GramPanchayat,StandingCommittees),localcivilsociety,localadministration  

UNITIVRuralDevelopmentProgrammes 

1951



History of rural development in India, current national programmes: Sarva Shiksha  

Abhiyan,Beti Bachao, Beti Padhao, Ayushman Bharat, Swatchh Bharat, PM AwaasYojana,  

Skill India,GramPanchayatDecentralisedPlanning,NRLM,MNREGA,etc. 

1952



SEMESTER- VI 

 
PRISTUNIVERSITY,THANJAVURB.CO 

M 

OpenElective-Journalism 
 

COURSECODE COURSETITLE L T P C 

201ENOEC OpenElective -Journalism 4 0 0 2 

Aim: 

 Toacquaintwiththebasicknowledgeofjournalism 

Objective: 

 Toinstilinthemindsofstudentsthedifferentaspectsofjournalism 

 Tounderstandthedifferentkindsofnews 

 To learnthequalitiesanddutiesofareporter,editorand sub-editor 

 Tofamiliarizewiththestyleandfeaturesofthedifferentsections inanewspaper 

Outcome: 

 Becomeajournalist 

 Explorethedifferentkindsofnews 

 

UNIT-I 

Journalism–Definition,Qualitiesofajournalist,Formsofjournalism, Roleandelements 

UNIT-II 

News–Definition,Kinds,Elements,Sources 

UNIT- III 

Reporters 

UNIT-IV 

TheEditorandthe Sub-editor 

UNIT–V 

LanguageofJournalism,StyleQ  

ualitiesofaWriter 

WritingaNewsstory,OpinionPieces,Reviews,Headlines,Editorials 

ReferenceBook:- 

 

Author Titleofthe book Edition/Year Publisher 

Susan Journalism   

JohnHogenberg ProfessionalJournalism 2012  

M.JamesNeal NewsWritingandReporting  Surjeet 

Publication 

M.VKomath TheJournalist’sHandbook   

1953



SEMESTER -VI 

 

PRISTUNIVERSITY,THANJAVURB.CO 

M 

OpenElective:DevelopmentofMathematicalSkills 
 

COURSECODE COURSETITLE L T P C 

201MAOEC Open Elective : Development 

OfMathematicalSkills 

4 0 0 2 

 

Objectives 

Knowledge and understanding are fundamental to studying mathematics and form the base 

fromwhichtoexploreconceptsanddevelopproblem- 

solvingskills.Throughknowledgeandunderstandingstudentsdevelopmathematicalreasoningtomakededu 

ctionsandsolveproblems. 

To develop student’s ability to apply both conventional and creative techniques to the solution 

ofmathematicalproblems 

UnitI 

Simpleinterest andcompoundinterest 

UnitII 

Sinkingfund–discounting–tradediscount–quantitydiscount–cashdiscount 

Unit III Settheory– 

Series UnitIV 

Matrices–Determinants 

UnitV  

Assignmentproblems 

References 

1. P.A.Navanitham,BusinessMathematics&Statistics 

2. Kantiswarup,P.K.GuptaandManmohan, “OperationsResearch” 

 Learningoutcomes 

 Bytheend ofthiscourse,you shouldbeableto 

 knowanddemonstrateunderstandingoftheconceptsfromthefivebranchesofmathematics(Opera 
tionsResearch,Set Theory,statistics,MatricesandBusinessmathematics) 

 useappropriatemathematicalconceptsandskillstosolveproblems 

inbothfamiliarandunfamiliarsituationsincludingthose inreal-life contexts 

1954



 Selectandapplygeneralrulescorrectlytosolveproblemsincludingthoseinreal-lifecontexts. 

1955



SEMESTER -VI 

 

PRISTUNIVERSITY,THANJAVURB.CO 

M 
OpenElective:Instrumentation 

 

COURSECODE COURSETITLE L T P C 

201PHOEC OpenElective:Instrumentation 4 0 0 2 

Aim: 

Makingandanalyzingmeasurementsistheprimarytaskoftheexperimentalphysicist.This 
includes designing experiments. Most experimental work, whether in bench-top situations, or 

usingcomplex instruments. To many physicists this can be as interesting and involving as the basic 

physicsoneis tryingtodo. 

Objectives: 

 TobuildthestrongfoundationinphysicsofstudentsneededforthefieldofInstrumentation. 

 Topreparestudenttoapplyreasoninginformedbythecontextualknowledgetopractice. 

 Toprovide opportunityforstudentstoworkaspartofteamson multi-disciplinaryprojects. 

UNIT–I: INTRODUCTION 

Potentiometer-  

calibrationofvoltmeterandammeter,measurementofresistance,Principlesofnetworktheorems– 

Thevenin’sandNorton’stheorem–Bridges: 

AC bridges–Maxwell, Owen, ScheringanddeSauty’sbridges–Wienbridges. 

 

UNIT–II: ELECTRONICINSTRUMENTS–I 

Basiccharacteristicsofinstruments–resolution–sensitivity-  

Audiofrequencyoscillator,Conversionofgalvanometerintovoltmeterandammeter–resistancemeter-  

AmplifiedD.C.meter– 

Chopperstabilizedamplifier –A.C.Voltmeterusing 

rectifiers – Electronic multimeter – Differential voltmeter – Digital voltmeters – 

Componentmeasuringinstruments (quantitative studies) 

UNIT–III:ELECTRONICINSTRUMENTS–II 

Signalconditioningsystems –DCandACcarriersystems–Instrumentation amplifiers– 

Vibratingcapacitoramplifier–Analogtodigitaldataandsampling– A/DandD/Aconvertor(successive  

approximation,ladderanddualslopeconverseons). 

 

Unit IV–RecordingDevices 

Recordersnecessity–Recordingrequirements–Analogrecorders–Graphicrecorders– stripchartrecorders–

Galvanometertypesrecorders–Nulltyperecorders. 

 

UnitV–CRO 

CRO–Constructionandaction–Beamtransittimeandfrequencylimitations– 

Measurementof potential,current,resistance,phaseandfrequency–Specialpurposeoscilloscopes– 

Samplingstorageoscilloscope. 1956



BooksforStudy 

1. ElectronicInstrumentationandMeasurementtechniques–W.D.CooperandA.D.Helfrick–PHI– 

Thirdedn.–1989 

LearningOutcomes: 

 Appreciateimportantpracticalaspectsoftheoreticalknowledge:howimportantcomponentswork 

,whentoimpedancematch,non-idealbehaviourofop-amps etc. 

 Acquireasoundunderstandingoftheroleofnoiseinmeasurementsystemsandknowhowtoapplynoi 
sereductiontechniques. 

 

BooksforReference: 

1. Acourseinelectricalandelectronicmeasurements andInstrumentation– 

A.K.Sawhmey–DhanpatRaiandSons–1990. 

2. Electronic measurementsandinstrumentation–OliverCage–McGrawHill– 

1975. 

1957



 

SEMESTER -VI 

 

PRISTUNIVERSITY,THANJAVURB.CO 
M 

 

COURSECODE COURSETITLE L T P C 

201MBOEC OpenElective:WildLifeConservation 4 0 0 2 

 

Aim: 

Toenablethestudentsunderstand theneed ofconservationofwildlifeinIndia. 

 

 

Objectives: 

 

 Maintenanceofrarespeciesinprotectedareassuchasnationalparks,sanctuariesetc.,Establishment 

ofspecificbiospherereservesforendangered plantsand animals. 

 Protectionofwildlifethroughlegislationsuchasbanninghuntingetc., 

 Imposingspecificrestrictionsonexportofendangeredplantsandanimalsortheir products. 

CourseOutcome: 

 

 Protectionofnaturalhabitatsoforganismsthroughcontrolledexploitation. 

 Educatingthepublicabouttheneedtoprotecttheenvironment 

 Longrangegoalforpreservethewildlifeforwelfareoffuturegenerations 

 ConservationandMaintenanceofendangeredplantsinwildlife 

 

UnitI: 

WildlifeManagement:Basicconceptsandprinciples-Wildlifemanagementbeforeand 

after implementationofWildLife(Protection)Act,1972 – IUCN–CITES–NBA–IBA– 

Evaluation of Wildlife habitat: Define habitat – Forest habitat types - basic survey techniques ofhabitats– 

Vegetativeanalyses–Pointcenteredquadrat,Quadrat,striptransect–Habitatmanipulation:  

Food,Water,shade,impactandremovalofinvasive alienspecies. 

UnitII: 

Introductiontoconservationbiology,theoriginofconservationbiology,ethicalandeconomicalval  

uesofconservationbiology,definitionofbiodiversity,typesofbiodiversity,threats to biodiversity. 

Scopes and importance of conservation methods– In-situ and Ex-situconservation approaches of 

 

tigerandvultures)andreintroduction(Tiger,rhinoceros,gaur). 

UnitIII: 

Biodiversity: Definition and importance - Biodiversity hotspots in India: Western 

Ghats,Eastern Himalayas. Mega diversity nations – an introduction. Landscape approach and 

peopleparticipationinbiodiversityconservation. 

Indian animals. Captivebreeding (Lion-tailedmacaque, white 

1958



UnitIV: 

Role of Government and Non-Government organizations in conservation.– Government - 

Wildlife Institute of India, Ministry of Environment and Forests (MoEF), National 

BiodiversityAuthority (NBA), Zoological Survey of India (ZSI), Botanical Survey of India (BSI),  

NaturalHistory(SACON),CentreforEcologicalSciences(CES).NGOs.– 

BombayNaturalHistorySociety (BNHS), World Wide Fund for Nature (WWF), Wildlife Trust  

ofIndia(WTI),NilgiriWildlifeandEnvironmentAssociation(NWEA),WildlifeConservationSociety(  

WCS). 

 

UnitV: 

ConservationBiologyTools-BiologicalParks,ZoologicalParks,ForestResearchInstitute, 

AgriculturalResearchInstitutions,GenePools,CryopreservationCentres,InterpretationCentresandrol  

eofFieldBiologists. 

References: 

1. Anon,1992.Conservationonbiologicaldiversity.Textandannexure–WWF-India. 
2. Gaughley, G.andA. Gunn.1995. 

ConservationBiologyinTheoryandpractice.BlackwellPublishers. 
3. Dobson, A.P. 1996. Conservation and biodiversity scientific American Library, 

NewYark,USA. 
4. JohnM.Fryxell,AnthonyR.E.SinclairandGraemeCaughley.2014.Wild 

lifeEcology,Conservationand Management.3rdEd.WileyBlackwellPubli 

Salim AliCentre for Ornithology and 

1959



SEMESTER -VI 

PRISTUNIVERSITY,THANJAVUR 

B.COM 

COURSECODE COURSETITLE L T P C 

201CAOEC OpenElective –E-Learning 4 0 0 2 

 
COURSEOBJECTIVES 

 Learnthe basicsofE-Learningconcepts. 

 Learnthecontentdevelopmenttechniques. 

 

COURSEOUTCOMES 

 Develope–learningapplicationontheirown. 

 Abilitytodevelopcontentsfore-learning. 

 Toperformcoursemanagementusingtools. 

 

UNITIINTRODUCTION 

Introduction– 

TrainingandLearning,Understandingelearning,componentsandmodels of e- learning,  

Advocacy of e-learning – benefits, learning styles, criteria forchoosing,-Applications ofE-  

learning. 

UNITIICONCEPTSandDESIGN 

E-LearningStrategy, theessentialelementsofelearningstrategy, Qualityassuringe-  

learning, suppliers and resources, virtual learning environments, authoring tools, e-  

assessment, Learning Design Issues – purpose, general principles, designing live e-  

learning,designingselfmanagedlearning. 

UNITIIIAPPLICATIONS 

Moodle 2.0 E-Learning Course Development – Features,  

Architecture,InstallationandConfiguringSite. 

UNITIVCOURSEMANAGEMENT 

Creating–Categories,Courses,AddingStaticCourseMaterial–Links,Pages,Moodle  

HTML Editor, Media Files, Interacting with Lessons and Assignments – 

EvaluatingStudents–QuizzesandFeedback. 

UNITVENHANCEMENT 

AddingSocialActivities-Chat,Forum,Ratings,Blocks– 

Types,Activities,Courses,HTML,Online Users–FeaturesforTeachers. 

REFERENCEBOOKS: 

1. DeliveringE- 

Learning:AcompleteStrategyforDesign,ApplicationandAssessment,KennethFee,Koganp 

age,2009. 

2. DesigningSuccessfule-Learning,MichaelAllen,PfeifferPublication,2007. 

3. Moodle2.0E-learningCourseDevelopment, WilliamRice,PACKT,2011. 

4. Moodle2.0FirstLook,MaryCooch, 2010. 

1960



SEMESTER -VI 

PRISTUNIVERSITY,THANJAVUR 
B.COMCA 

COURSECODE COURSETITLE L T P C 

201CSOEC Open Elective-WebTechnology 4 0 0 2 

 
AIM 

ToequipthestudentswithbasicprogrammingskillinWebTechnology. 

OBJECTIVE 

 Tounderstandtheconceptsand architectureoftheWorldwideWeb. 

 Tounderstandandpracticemarkuplanguages 

 TolearnStyleSheetandFrames 

 

 

InternetTechnologies:modeminternetaddressing. 

 

 

UNITII 

Internetbrowsers:InternetExplorer–Netscapenavigator-  IntroductiontoHTML:Htmldocument–anchortag–

hyperlink. 

 

UNITIII 

Headandbodysections:Headersection–titles–links-colorfulwebpage– samplehtmldocument–

Designingthebodysection:paragraph–tabsetting. 

 

UNITIV 

Orderedandunorderedlists:list–unorderedlist–headinginalist-orderlist- nestedlist. 

 

 

UNITV 

Tablehandling:tables–tablecreationinhtmlcellspanningmultiplerowsandcolumns-coloring  

cells-sampletables-framesframe setdefinition-nestedframesset. 

 

OUTCOMES: 

 Acquireknowledgeaboutfunctionalitiesofworldwideweb 

 Exploremarkuplanguages featuresandcreateinteractivewebpagesusingthem 

UNITI 

IntroductiontotheInternet:networking-internet–email– 

1961



 LearnanddesignClientsidevalidationusingscriptinglanguages 

 AcquireknowledgeaboutOpensourceJavaScriptlibraries 

 Abletodesignfrontendwebpageandconnecttothebackenddatabases. 

 

REFERENCEBOOKS 

 

1. WorldWideWebdesignwithHTML– C.Xavier–TataMcGraw –Hill– 2000. 

2. Principlesofwebdesign–JoelSklar– Vikaspublishinghouse 2001. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1962



COURSECODE COURSE  TITLE L T P C 

201TERP9 TALLY ERP 9 - - - 3 

 

      AIM 

  To develop the knowledge regarding the concepts of financial accounting in students that is used for learning 

 maintain accounts.  

 OBJECTIVES 

 To impart practical knowledge in TALLY and ensures that finance for the company is always in order and is correct 

 at all given points of time.  

 UNIT – I 

 TALLY – Introduction to Tally Prime –Difference between Tally Prime and Tally ERP 9 – New Features in Tally 

 Prime 

 UNIT – II 

 Company Creation – Chart of Accounts  

 UNIT – III 

 Inventory Master and Inventory Vouchers in Tally  

 UNIT – IV 

 Payroll Master in Tally  

 UNIT –V 

 Reports in Tally  

 OUTCOME 

 Students are able to get placements in different offices as well as companies in Accounts departments. 

        REFERENCE BOOKS 

1. Learn Tally Prime – Gaurav Agarwal

1963



PRIST UNIVERSITY, 

THANJAVURB.COM 

RESEARCHINTEGRATEDCURRICULUM 

The relationship between teacher and learner is completely different in higher 

educationfrom what it is in school. At the higher level, the teacher is not there for the sake of the 

student;bothhavetheirjustificationintheserviceofscholarship.Forthestudentswhoaretheprofessional 

s of the future, developing the ability to investigate problems,make judgments onthe basis of 

sound evidences, take decisions on a rational basis and understand what they aredoing and why 

is vital. Research and inquiry is not just for those who choose to pursue anacademic 

career.Itiscentraltoprofessionallifeinthe twenty-firstcentury. 

It is observedthat the modern world is characterized by heightened levels of 

complexityanduncertainty.Fluidity,fuzziness,instability,fragility,unpredictability,indeterminacy,t 

urbulence, and changeability, contestability: these are some of the terms that mark out the 

worldofthetwenty-firstcentury.Teachingandresearchiscorrelatedwhentheyareco-related.Growing 

out of the research on teaching- research relations, the following framework has beendeveloped 

and widely adopted tohelpindividual staff, course teams and whole institutionsanalyze their 

curricula and consider ways of strengthening students understanding of and 

throughresearch.Curriculacanbe: 

Research –Led:Learningaboutcurrent researchinthediscipline 

Here the curriculum focus is to ensure that what students learn clearly reflects current 

andongoingresearch intheirdiscipline.Thismayincluderesearchdonebystaffteaching them. 

Research–Oriented:Developingresearchskills andtechniques 

Here the focus is on developing student’s knowledge of and ability tocarry out 

theresearchmethodologiesandmethodsappropriatetotheirdiscipline(s) 

Research–Based:Undertakingresearchandinquiry 

Here the curriculum focus is on ensuring that as much as possible the student learns 

inresearchandorinquirymode(i.e.thestudentsbecomeproducersofknowledgenotjustconsumers). 

The strongest curricula form of this is in those special undergraduate programmesfor selected 

students, but such research and inquiry may also be mainstreamed for all or manystudents. 

Research-Tutored:engaginginresearchdiscussions 

1964



Herethefocusisonstudentsandstaffcriticallydiscussingongoingresearchinthediscipline. 

Allfourwaysofengagingstudentswithresearchandinquiryarevalidandvaluableandcurricula 

canandshouldcontainelements ofthem. 

Moreover,thestudentparticipationinresearchmaybeclassifiedas,Level1:P 

rescribedResearch 

Level 2: Bounded 

ResearchLevel 3: Scaffold 

ResearchLevel4:SelfactuatedR 

esearch 

Level5:OpenResearch 

Taking into consideration the above mentionedfacts in respect of integrating researchinto 

the B.Com curriculum, the following Research Skill Based Courses are introduced in 

theB.Comcurriculum. 

Semester RSB Courses Credits 

II ResearchLedSeminar 1 

III ResearchMethodology 3 

V ParticipationinBoundedResearch 2 

VI ProjectWork 4 

Blueprintforassessmentofstudent’sperformanceinResearchLedSeminarCourse 

⚫ InternalAssessment: 40 
Marks 

⚫ SeminarReport(UG)/ConceptNote(PG) :5X4=20Marks 

⚫ SeminarReviewPresentation :10Marks 

⚫ Literature Survey :10Marks 

⚫ SemesterExamination : 60 

Marks 

(EssaytypeQuestionssetbytheconcernedresourcepersons) 

Blueprint for assessment of student’s performance in Research Methodology 

CoursesContinuousInternalAssessment: 20 

Marks 

⚫ ResearchTools( Lab): 10Marks 

⚫ Tutorial: 10Marks 

1965



ModelPaperWriting: 40Marks 

 Abstract: 5 Marks 

 Introduction: 10Marks 

 Discussion: 10Marks 

 Review ofLiterature: 5Marks 

 Presentation: 10 Marks 

SemesterExamination: 40Marks 

Total: 100Marks 

1966



  

 

B.COM COMPUTER APPLICATION 

 PROGRAMME 

Regulation 2020 
 

Commerce is a professional course among the various arts subjects. Commerce is 

instrumental in bringing about changes in all aspects of the society. It promotes 

growth and development. The changes in the economic policies of the country and 

the computer application in business offer variety of opportunities for innovative and 

creative people to carry out their career with new vigor and enthusiasm. 

In the present scenario the market based system has gradually expanded across the 

world securing a strong position in the market overcoming all borders and barriers. 

The rapid changes in the field of economics, information technology, politics and 

also in the organizational structure and the increased complexities of the business 

world posses series of problems to the modern commerce student. At this backdrop 

the new syllabus is designed for the B.Com Computer Applications Programme of 

the PRIST UNIVERSITY 

1967



CourseCode CourseTitle 

THEORY 

Tamil–II/AdvancedEnglish-II/Hindi-II/French – II 

L T P C 

20110AEC21/ 

20111AEC21/ 

20132AEC21/ 

20135AEC21 

20111AEC22 

20198SEC23 

20198AEC24 

20198AEC25 

4 0 0 2 

English-II 

BusinessAccounting 

BusinessLaw 

ProgramminginC 

4 

5 

4 

4 

0 

1 

1 

1 

0 

0 

0 

0 

2 

4 

4 

4 

PRACTICAL 

20198SEC26L ProgramminginCLab 

RESEARCHSKILLBASEDCOURSE 

1 

0 0 3 2 

201LSCCS 

201SSCBE 

AUDITCOURSES 

CommunicationSkills 

BasicBehavioralEtiquette 

- 

- 

- 

- 

- 

- 

2 

2 

 

 

 

SCHOOLOFCOMMERCEANDBUSINESSMANAGEMENT 

DEPARTMENTOFCOMMERCE 

B.Com, COMPUTER APPLICATION- REGULATION 

 

2020 COURSESTRUCTURE 

SEMESTER –I 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER –II 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

20198RLC27 Research LedSeminar - - - 1 
 Total 21 3 3 18 

0 

2 0 0 4 English-I 20111AEC12 

20135AEC11 

20132AEC11/ 

20111AEC11/ 
2 0 

20198SEC13 

4 Tami–I/AdvancedEnglish-I/Hindi-I/French -I 20110AEC11/ 
THEORY 

C P T L CourseTitle CourseCode 

OperatingSystem 

4 

3 

AUDITCOURSE 
17 3 3 21 Total 

2 0 0 3 

1 1 4 

1 1 3 

20198AEC16 

4 1 1 3 InformationTechnology 20198AEC15 

BusinessManagement 20198SEC14 

FinancialAccounting 

2 - - - UniversalHumanValues 201LSCUV 

2 - - - IndianConstitution 201LSCIC 

1968



SEMESTER–III 

CourseCode CourseTitle L T P C 

THEORY 
 20110AEC31/  Tamil– III/Hindi-III/AdvancedEnglish-III/French–III 4 0 0 2 
 20132AEC31/ 
 20111AEC31/ 

 20135AEC31 
 20111AEC32  English-III  4  0  0  2 

20198SEC33 CostAccounting 3 1 2 4 

20198SEC34 BankingTheoryLaw andPractice 3 0 1 4 

20198AEC35 ProgramminginC++ 2 1 0 3 

PRACTICAL 

20198AEC36 ProgramminginC++lab 0 0 3 2 
 

RESEARCHSKILLBASEDCOURSE 

20120RMC37 ResearchMethodology 2 0 0 2 
 Total 18 2 6 19 

AUDITCOURSE 

201LSCOA OfficeAutomation - - - 2 

 

SEMESTER–IV 

CourseCode CourseTitle L T P C 

THEORY 

 20110AEC41/  Tamil-IV/AdvancedEnglish-IV/Hindi-IV/French–IV 4 0 0 2 
 20111AEC41/ 
 20132AEC41/ 

 19135AEC41 
 20111AEC42  English-IV 4 0 0 2 
 

20198SEC43 Auditing 3 1 1 3 

20198SEC44 BusinessStatistics 3 1 2 4 

20198AEC45 VisualBasicProgramming 3 0 0 4 

201ENSTU47 EnvironmentalStudies 2 0 0 2 

PRACTICAL 

20198AEC46L VisualBasicProgrammingLab 0 0 3 2 

 Total 19 2 6 19 

AUDITCOURSE 

201LSCLS Leadershipand ManagementSkills - - - 2 

201SSCAQ GeneralAptitude andQuantitativeAbility    2 

 

SEMESTER –V 

CourseCode CourseTitle L T P C 

THEORY 
 

20198SEC51 CorporateAccounting 4 1 3 4 

20198SEC52 BusinessEconomics 3 1 1 4 1969



20198SEC53 FinancialManagement 3 1 2 4 

20198SEC54 SoftwareEngineering 3 1 0 4 

20198DSC55_ DisciplineSpecificElective–I 3 0 1 2 

RESEARCHSKILLBASEDCOURSE 

20198BRC56 ParticipationinBounded Research - - - 1 
 Total 16 4 6 19 

AUDITCOURSE 

201ACLSPSL ProfessionalSkills - - - 2 

 

SEMESTER–VI 

CourseCode CourseTitle L T P C 

THEORY 

 20198SEC61  ManagementAccounting  3  1  2  5 
 20198SEC62  IncomeTaxLawandPractice 3 1 1 5 

20198SEC63 DatabaseManagementSystem 3 1 1 4 

20198DSC64_ DisciplineSpecificElective–II 3 0 2 2 

201_ OEC(2 
Digit 

CourseNa 

me) 

OpenElective 4 0 0 2 

20198PRW66 ProjectWork - - - 4 

20198PROEE ProgramExit Examination - - - 1 
 Total 16 3 6 23 

AUDITCOURSE 

201SSCIM InterviewSkillsTrainingandMockTest - - - 2 

201LSCCE CommunityEngagement - - - 1 
201TERP9      Tally ERP9 - - - 3 

TotalCredits-Programme 115 

TotalCredits-AuditCourses 19 

 

 

DISCIPLINESPECIFICELECTIVE 

 

SEMESTER COURSECODE COURSETITLE 

V 
20198DSC55A 

20198DSC55B 

ManagementInformationSystem 

StockMarket Practice 

VI 
20198DSC64A 

20198DSC64B 
E- 

CommerceWeb 

Designing 

1970



OPENELECTIVE 

 

SEMESTER COURSE 

CODE 

COURSETITLE 

 

 

 

VI 

201TAOEC 

201ENOEC 

201MAOEC 

201PHOEC 

201CHOEC 

201MBOEC 

201CSOEC 

201CAOEC 

TamilIlakkiyaVaralaruJ 

ournalism 

DevelopmentofMathematicalSkillsI 

nstrumentation 

Food and 

AdulterationWildLifeC 

onservationWebTechn 

ology 

E-Learning 

 

 

 

B.Com– CA CreditDistribution 

 

Sem AEC SEC DSC OEC Research Others Total 

I 10 06 - - - 01 17 

II 10 07 - - 01 - 18 

III 10 07 - - 02 - 19 

IV 09 07 - - - 03 19 

V - 16 02 - 01 - 19 

VI - 16 02 02 - 03 23 

Total 39 59 04 02 04 07 115 

1971



CourseCode CourseTitle L T P C 

20110AEC11 Tamil-I 4 0 0 2 

 

 

 

1972



CourseCode CourseTitle L T P C 

20111AEC11 AdvancedEnglish-I 4 0 0 2 

Aim: 

 ToimprovetheknowledgeofEnglish 

CourseObjective: 

 Tofamiliarizewith theglossaryterms, figuresofspeech 

 To enhancevocabulary 

 Tolearnhowto editandproofread 

 Toknowthecomparisonandcontrastandcause andeffectforms 

 Tounderstandtheimpactof thespeechesof famouspeople 

CourseOutcome: 

 Developvocabulary 

 Learntoeditand doproofreading 

 Readandcomprehendliterature 

UNIT –I 

Glossaryof grammarterms,Figuresofspeech 

UNIT – II 

Foreignwordsandphrases,BritishandAmericanVocabulary 

UNIT – III 

Comparisonandcontrast,Causeandeffect 

UNIT – IV 

Editing, Proofreading 

Employability 

UNIT – V 

Speechesof famouspeople: 

MahatmaGandhi-Abraham Lincoln-SwamiVivekananda-JohnF.Kennedy 

Referencebook: 
 

Author Titleofthe book Edition/ Year Publisher 

WrenandMartin EnglishGrammar 2009 S.Chand&CompanyLtd 

MeenakshiRaman& 

SangeethaSharma 

Technical 

Communication 

SecondEdition 

2011 

OxfordUniversityPress 

SudhirKumarSharma The World’s Great 

Speeches 

- GalaxyPublishers 

1973



 

CourseCode CourseTitle L T P C 

20111AEC12 English-I 4 0 0 2 

Aim: 

i. ToacquaintwithlearningEnglishthroughliterature 

Objective: 

ii. ToimproveEnglish delightfullythroughsimplepoems, essays 

iii. Tothrowlighton fiction 

iv. Toread andcomprehendliterature 

Outcome: 

v. Readandcomprehendliterature 

vi. Appreciatethe differenttypes ofpoetryandprose 

 

UNIT –I 

Because Icould notStopforDeath -Emily  

DickinsonStoppingbyWoodson aSnowyEvening -Robert  

FrostUNIT – II 

 
 

UNIT –III 
 

 

UNIT –IV 
 

 

UNIT –V 
 

Textbook: 
 

Author Titleofthe book Edition/ Year Publisher 

S.Murugesan/Dr.K.Chellappan TheArtofReading/ 

ExperiencingPoetry 

Reprint2004 EmeraldPublishers 

-NissimEzekiel Enterprise 

-A.KRamanujam Lovepoem forawife 

TheArt ofReading - LinYutang 

AnEco-FeministVision -ArunaGnanadason 

TheMerchantof Death -NandaKishoreMishra &John Kennet 

SheSpokeforallNature -Youngworld‘TheHindu’ 

OliverTwist -CharlesDickens 

1974



PRISTUNIVERSITY,THANJAVUR 

B.COM–CA 
 

COURSECODE COURSETITLE L T P C 

20198SEC13 FinancialAccounting 4 1 0 4 

 
AIM: 

 Thisprogrammeisdesignedtoprovidehighqualityeducationintheoreticalandpracticalknowledgeandskill 

sin various aspects ofaccounting 

OBJECTIVE:youshouldbeableto 

 Defineaccountingandtracetheoriginandgrowthofaccounting. 

 Explainthenatureandobjectivesofaccounting. 

 Discussthebranches,roleandlimitationsofaccounts 
 

 

Businessenterprises— Books foraccounts— Accountingconceptsand postulates. 

UNIT-II 

Thetheoryof doubleentry— bookkeeping—Journal— Subsidiarybooks— LedgerTrail Balance. 

UNIT-III 

Statement ofaccounts—Manufacturingaccount —Tradingaccount— ProfitandLossaccount. 

UNIT-IV 

The Balance sheet and various forms it may take. Capital and revenue — income and  

expenditureaccount — Receipts andpayments.Depreciation,reasonsand provisions. 

UNIT-V 

Consignment- meaning, features of consignment transaction, distinction between consignment  

andsale, joint venture, meaning, features, difference ‘between joint venture and partnership, joint venture  

andconsignment. 

Employability 

OUTCOME: 

 Understandingthefundamental offinancial accounting 

 Developthemodernmarketeconomy 

 preparethedifferent kindsoffinancial statement 

 Acquireconceptual knowledgeof basicsofaccounting 

 Identifyandanalyze thereasonsforthedifference betweencash bookandpass bookbalances 

 Develop the skill of recording financial transactions and preparation of reports in 

accordancewithGAAP 

 ThecoursehelpedthestudentstheprinciplesandobjectivesofbasicFinancialaccounting. 

TextBookReference: 

1. AdvancedAccounting—S. P.JainandK.L. Narang—KaliyaniPublisher. 

2. Principlesof Accounting—FinneryH.A. Miller H.E.,PHLAuditing–Tandon 

UNIT-I 

Definition of ‘account’ — the nature, Objects and utility of accounting in Industrial and 

1975



SEMESTER-I 

PRISTUNIVERSITY,THANJAVUR 

B.COM-CA 
 

COURSECODE COURSETITLE L T P C 

20198SEC14 BusinessManagement 3 1 0 3 

 

AIM 

 Onecanapplyfunctional andfoundational conceptstothinkcriticallyandsolvebusiness problems. 

OBJECTIVES:Studentswilllearn 

 Toenablebusinessmanagerstoget 

theconceptofhowtomanagebusinessventureeffectivelyandefficiently. 

 Enhancetheskillsof managersandinthischangingbusinessenvironment. 

 Toequipmanagers,employeesandpotentialemployeeswiththeknowledge,skillsandattitudethattheynee 

dforeffective business management. 

 

UNIT–I 

Business Management — Nature — Functions — Management 

VsAdministration — Science or Art — Contribution by Taylor and Henry Fayol &  

PeterDrucker 

 

UNIT-II 

Planning — Process — Kinds of Planning — Objectives — Strategies, Policies, Procedure,  
Methodsandrule— ForecastingandPlanning— Advantages &Limitations-ManagementbyObjectives. 

UNIT-III 

Organizing—Process —Features—Elements —Structure—Different Forms— 
PrinciplesofOrganization —Departmentation,DelegationandDecentralization  

Employability 

 

UNIT-IV 

Staffing—Process -Manpower planning—Recruitment—Selection—Traininganddevelopment 

UNIT-V 

DirectingandCo-ordination: Principles—Elements—Controlling—Steps. 

OUTCOME: 

 Applyconceptual learningskillsintoday'sbusinessenvironment. 

 Analyzefinancialperformanceofanorganization. 

 Evaluate organizational decisions with consideration of the political, legal and ethical 
aspectsof business. 

 Understandrelationshipbetweenenvironmentandbusiness;Applyingtheenvironmentalanal 

ysistechniques inpractice 

 Assessstrengths,weaknesses,opportunitiesandthreatsofthebusinessenvironment. 

 KnowstatepoliciesEconomiclegislationsandEconomicreformslaidbythegovernment 

ReferenceBooks 

1. L.M.Prasad -PrinciplesofManagement 

2. DinkerPagare -BusinessOrganizationandManagement 
1976



3. Dr.C.B.Gupta-BusinessManagement 

1977



SEMESTER-I 

PRISTUNIVERSITY,THANJAVUR 

B.COM-CA 
 

COURSECODE COURSETITLE L T P C 

20198AEC15 InformationTechnology 3 1 0 4 

 

AIM 

 Toprovideopportunityforthestudyof modernmethodsofinformationprocessinganditsapplications 

OBJECTIVES 

 Showan awarenessof whatthe majorcomputercomponentsare andhowtheyactas system 

 appreciatethat computersneedinstructionstooperateandacquiresimpleprogrammingskills 
 

 

informationevolutionofinformation processing. 

UNIT- 2: 

Elementsofcomputerprocessingsystems:Classificationofcomputers,HardwareCPU,storagedevicesa  
nd media, Software systems and applications. 

UNIT-3: 

Programming languages, Machine language, assembly language, high-level language,  

Fourthgenerationlanguage, compilers, interpreters. 

UNIT-4: 

GeneralConceptofOOPS(Object orientedprogramming)OperatingSystems:  
ConceptandfunctionofOperatingsystem. 

UNITE-5: 

Batchprocessing,Multiprogramming,Realtime,timesharing,distributedsystem. 

Skill development 

OUTCOME: 

 Performendusersupport includingidentifyingandimplementingsolutionstouserrequests. 

 Analyzetechnicalrequirementstodetermineresourcerequirementsandtheimpactthesolutionwillhaveon 

an organization. 

 Design,plan,budgetandproposeanITproject foranidentifiedneedwithinaspecificscope. 

 Installtechnical hardwareandsoftwareincludingnetwork,databaseandsecuritycomponents. 

 Perform routine maintenance to maintain the currency of an operating system, network, database 
andsecurityneeds. 

 Identifyandresolvetechnical problems usingtrouble-shootingandresearchtechniques. 

 Analyzeandselect applicationandoperatingsystemsettingstocreateanoptimaluserenvironment. 

References: 

1. “ComputerFundamentals”byP.K.Sinha 

2. Sanders,D.H.“Computerstoday”Mc-Graw-Hill,1988 
3. S.Jaiswal,“InformationTechnologytoday”,GalgotiaPub.,NewDelhi1999, 

UNIT-I: 

Information Concepts and Processing:Concepts of data, data type, information, need for 

1978



SEMESTER-I 

PRISTUNIVERSITY,THANJAVUR 

B.COM-CA 
 

COURSECODE COURSETITLE L T P C 

20198AEC16 OperatingSystem 3 0 3 2 

AIM: 

 Provideproficiencyskill ofoperatingsystemto thetarget students 

OBJECTIVES 

 TolearnthefundamentalsofOperatingSystems. 

 Tolearnthemechanisms ofOStohandleprocessesandthreads andtheircommunication 

 Tolearnthemechanismsinvolvedinmemorymanagement incontemporaryOS 
 

 

DesignandimplementationofOperatingSystems —I/OProgrammingconcepts — 
InterruptstructureandProcessing. 

UNIT-II 

Memory management: Single contiguous allocation — PartitionedAllocation — 

RelocatablePartitionedAllocation—PagedandDemandPagesMemoryManagement— 
SegmentMemoryManagement 

— SegmentedandDemandPagedMemoryManagement — SwappingandOverlayTechniques. 

UNIT- III 

Processor management: Job Scheduling — Process Scheduling — Functions and Policies — 

Evaluation of Round Robin Multiprogramming performance — Process synchronization — Race condition — 
SynchronizationMechanism—DeadlyEmbrace Preventionand Detectand Recover Methods. 

Skill development 

UNIT- IV 

Device management: Techniques for device management — Device Characteristics — I/O  

Trafficcontroller,I/Oscheduler, I/Odevice handler—VirtualDevices Spooling 

UNIT-V 

Filemanagement:Simplefilesystem,GeneralModelofafilesystem,PhysicalandLogicalfilesystem. 

Casestudies:DOS,UNIX/LINUXOperatingsystems 

OUTCOMES: 

o Describe and explain the fundamental components of a computer operating system. 
[ABET(a), 

o (i),(j),(k)]Assessment:Studentswilltakemidtermexams,finalexams,andhomework 
o Describe and explain the fundamental components of a computer operating system. 

[ABET(a), 

o (i),(j),(k)]Assessment: Studentswilltakemidtermexams,finalexams,andhomework. 
o Define, restate, discuss, and explain the policies for scheduling, deadlocks, 

memorymanagement,synchronization,systemcalls,andfilesystems.[ABET(a),(i),(j),(k 
)]Assessment: 

o Studentswilltakemidtermexams,finalexams,andhomework. 
o Describe and extrapolate the interactions among the various components of 

computingsystems. 
o [ABET(a),(i),(j),(k)]Assessment:Studentswilltakemidtermexams,final 

exams,andhomework 

UNIT- I 

Evolution of Operating Systems — Types of Operating Systems — Different views of OS — 

1979



 

1980



CourseCode CourseTitle L T P C 

201ACLSICN IndianConstitution - - - 2 

 

 

CourseObjectives: 

 Tomakethestudentsunderstandabout thedemocraticruleandparliamentarianadministration 

 Toappreciatethesalient featuresoftheIndian constitution 

 Toknowthefundamentalrightsandconstitutionalremedies 

 Tomakefamiliarwithpowersandpositions oftheunionexecutive,unionparliamentand 

thesupremecourt 

 Toexercisetheadultfranchiseofvotingandappreciatetheelectoralsystemof 
Indiandemocracy. 

Courseoutcome: 

1. Democraticvaluesandcitizenshiptrainingaregained 

2. Awarenessonfundamentalrightsareestablished 

3. Thefunctionofuniongovernmentandstate governmentarelearnt 

4. Thepowerand functions of the judiciaryarelearntthoroughly 

5. Appreaciationofdemocraticparliamentaryruleislearnt 

 

UnitI:ThemakingofIndian constitution 

The constitution assembly organization –character -work salient features of the constitution- 

writtenand detailedconstitution-socialism–secularism-democracyandrepublic. 

UnitII: Fundamentalrights and fundamentaldutiesof thecitizens 

Right of equality -right of freedom- right against exploitation -right tofreedom of religion- 

culturaland educationalrights-right toconstitutional remedies-fundamental duties . 

UnitIII: Directiveprinciples of statepolicy 

Socialistic principles-Gandhi an principles-liberal and general principles -differences 

betweenfundamentalrights and directiveprinciples 

Skill development 

UnitIV:Theunion executive,unionparliament andSupremeCourt 

Powers and positions of the president -qualification _method of election of president and 

vicepresident -prime minister -RajyaSabah -Lok Sabah .the supreme court -high court -functions 

andpositionofsupreme court and high court 

 

UnitV:Statecouncil -electionsystemandparliamentarydemocracyinIndia 

State council of ministers -chief minister -election system in India-main features 

electioncommission-featuresofIndian democracy. 

References: 

1) Palekar.s.a.Indianconstitutiongovernmentandpolitics,ABDpublications, India 

2) Aiyer,alladikrishnaswami,Constitutionandfundamentalrights1955. 

3) Markandan.k.c.directivePrinciplesinthe Indianconstitution1966. 

4) Kashyap.Subash c,Ourparliament,Nationalbooktrust,NewDelhi1989 

1981



CourseCode CourseTitle L T P C 

 

201ACLSUHV UniversalHumanValues 
 

- 

 

- 
 

- 

 

2 

 

Aim: 
 

Thiscourseaimsatmakinglearnersconsciousaboutuniversalhumanvaluesinanintegral 

manner, without ignoring other aspects that are needed for learner’s 

personalitydevelopment. 

 
CourseObjectives: 

The present course deals with meaning, purpose and relevance of universal human 

valuesandhow toinculcateandpracticethemconsciously tobea 

goodhumanbeingandrealizeone’spotentials. 

CourseOutcomes : 

Bytheendof thecoursethelearnerswillbe ableto: 

1. Knowabout universalhuman values andunderstand the importanceof values in 

individual,socialcircles,careerpath,andnational life. 

2. Learnfromcasestudiesoflivesof greatandsuccessfulpeoplewhofollowedand 

practicedhumanvalues andachieved self-actualisation. 

3. Becomeconsciouspractitionersofhumanvalues. 

4. Realizetheirpotential ashumanbeingsandconductthemselves properlyinthe 

waysof theworld. 

UnitI 

 

 

 

 

 

 

 

 

 

 

 

 

UnitII 

 

 Introduction:Whatislove?Formsofloveforself,parents,family,friend,spouse, 
community,nation,humanityandother beings,bothforlivingandnon-living 

• Loveandcompassionandinter-relatedness 

• Love,compassion,empathy,sympathyandnon-violence 

• Individualswho 

• arerememberedinhistoryforpracticingcompassionandlove.Narrativesandanecdot 
• esfrom history,literatureincludinglocalfolklore 

Practicingloveandcompassion:Whatwilllearnerslearngainiftheypracticelove 

andcompassion?Whatwilllearnersloseiftheydon’tpracticeloveandcompassion? 

• Sharinglearner’sindividualand/or 

• groupexperience(s)SimulatedSituations 

• Casestudies 

 

• Introduction:Whatistruth?Universaltruth,truthasvalue,truthasfact(veracity, 
sincerity,honestyamongothers) 

• Individuals who are remembered in history for practicing this 

• valueNarrativesandanecdotesfromhistory,literatureincludinglocalfolklor 

• e 
PracticingTruth:Whatwilllearnerslearn/gainiftheypracticetruth?Whatwill 
learnersloseiftheydon’tpracticeit? 

1982



• 
• 
• 

Learners’individualand/orgroupexperience(s)Si 

mulatedsituations 
Casestudies 

1983



UnitIII 

 

 

 

 

 

 

 

 

 

 

 

 

 

UnitIV 

 

• Introduction:Whatisnon-  

violence?Itsneed.Love,compassion,empathy,sympathyforothers as pre-requisites for  

non-violence 

• Ahimsaasnon-violence andnon-killing 

• Individualsandorganisationsthat areknownfor theircommitmenttonon- 

violence 

• Narrativesandanecdotesaboutnon-violencefrom  

history,andliteratureincludinglocalfolklore 

• Practicingnon-violence:Whatwilllearnerslearn/gainiftheypracticenon-violence?What  

willlearners loseif theydon’tpracticeit? 

• Sharinglearner’sindividualand/or groupexperience(s)about non-violence 

• Simulatedsituations 

• Casestudies 

 

 

 

 

 

 

 

 

 

UnitV 

• Introduction:Whatisrighteousness? 

• Righteousnessanddharma, Righteousnessand Propriety 

• Individualswhoarerememberedinhistoryforpracticing righteousness 

• Narrativesandanecdotesfromhistory,literatureincludinglocalfolklore 

• Practicing righteousness: What will learners learn/gain if they 

practicerighteousness? What willlearners loseif theydon’tpracticeit? 

• Sharinglearners’individualand/or groupexperience(s) 

• Simulatedsituations 

• Casestudies 

 

 

 

 

 

 

 

 

 

 

UnitVI 

• Introduction:Whatispeace?Itsneed,relationwithharmonyandbalance 

• Individualsandorganisationsthatareknownfortheircommitmenttopeace 

• NarrativesandAnecdotesaboutpeacefromhistory,andliteratureincludinglocal 

folklore 

• Practicingpeace:Whatwilllearnerslearn/gainif  

theypracticepeace?Whatwilllearnersloseif theydon’tpracticeit? 

• Sharinglearner’sindividualand/or groupexperience(s)aboutpeace 

• Simulatedsituations 

• Casestudies 

 

 

 

 

 

 

 

 

 

 

 

UnitVII 

• Introduction: What is service? Forms of service for self, parents, family,  

friend,spouse,community,nation,humanityandotherbeings—livingandnon-  

living,personsin distress or disaster. 

• Individualswho arerememberedinhistoryforpracticingthis value. 

• Narrativesandanecdotesdealingwithinstancesofservicefromhistory,literature 
includinglocalfolklore 

• Practicingservice:Whatwilllearnerslearn/gaingainiftheypracticeservice?  

Whatwilllearners loseiftheydon’tpracticeit? 

• Sharinglearners’individualand/or groupexperience(s)regardingservice 
• Simulatedsituations 

• Casestudies 

 

• Introduction:Whatisrenunciation? Renunciationandsacrifice.Self-restrainand 

Waysofovercominggreed.Renunciationwithactionastruerenunciation 1984



• Individualswho arerememberedinhistoryforpracticingthisvalue. 
• Narrativesandanecdotesfromhistoryandliterature,includinglocalfolkloreaboutindivid  

ualswho areremembered fortheir sacrifice and renunciation. 

• Practicingrenunciationandsacrifice:Whatwilllearnerslearn/gainiftheypracticeRenunci  

ationandsacrifice? Whatwilllearnersloseiftheydon’tpracticeit? 

• Sharinglearners’individualand/or groupexperience(s) 

• Simulatedsituations 

• Casestudies 

1985



SEMESTERII 
 

CourseCode CourseTitle L T P C 

20110AEC21 Tamil-II 4 0 0 2 

 
 
 

 

1986



CourseCode CourseTitle L T P C 

20111AEC21 AdvancedEnglish-II 4 0 0 2 

 
Aim: 

 ToimprovetheknowledgeofEnglish 

Objective: 

 Tounderstandtheformatofe-mail,faxand memos 

 Towriteitinerary, checklist,invitation,circular,instruction,recommendations 

 Tounderstandtheimpactof thebiographiesof famous people 

Outcome: 

 Developtechnologicalskill 

 Ableto writein a varietyof formats 

 Readbiographies anddevelop personality 

 

UNIT –I 

E-mail,Fax,Memos 

UNIT – II 

Itinerary,Checklist 

UNIT – III 

Invitation,Circular 

UNIT – IV 

Instruction,Recommendations 

UNIT – V 

Biographiesoffamouspeople:MotherTeresa-MadamCurie-CharlesChaplin-VikramSarabhai 

TextBook 
 

Author Titleofthe book Edition / 

Year 

Publisher 

MeenakshiRaman 

& 

Sangeetha 

Sharma 

TechnicalCom 

munication 

2011 OxfordUniversityPress 

Rajendra Pal 

&J.S.Korlahalli 

Business 

Communication 

2015 Sultan 

    

1987



CourseCode CourseTitle L T P C 

20111AEC22 English-II 4 0 0 2 

 

Aim: 

 Toacquaintlearners withdifferenttrendsofwriting 

Objective: 

 Toacquirelanguageskillsthroughliterature 

 Toenablethestudentstoappreciateliterature 

 Todeveloptheconversationalskillsthroughoneactplays 

Outcome: 

 Appreciatedifferentformsofliterature 

 Acquirelanguageskillsthroughliterature 

 Broadenthehorizon ofknowledge 

UNIT – I 
 

 

 

UNIT –II 
 

 

 

UNIT –III 

TheEnd oflivingand TheBeginningof Survival -  
 

 

UNIT – IV 
 

 

 

UNIT – V 
 

 

 

Textbook: 
 

Author Titleofthe book Edition / 

Year 

Publisher 

GowriSivaraman GatheredWisdom Reprint2010 EmeraldPublishers 

Ecology -A.K.Ramanujan 

Gift -AliceWalker 

TheFirst Meeting -SujataBhatt 

Fueled -MarcieHans 

Asleep -ErnstJandl 

Buyingand selling -KhalilGibran 

ChiefSeattleMyWood -E.M.Forster 

TheMeetingof Races -RabindranathTagore 

TheRefugee -K.A.Abbas 

IHave aDream -Martin Lutherking 

ThosePeople Next Door -A.G.Gardiner 

MarriageisaprivateAffair -ChinuaAchebe 

-KarelCapek TheFortuneTeller 

-AntonChekov Proposal 

1988



SEMESTER-II 

PRISTUNIVERSITY,THANJAVUR 

B.COM–CA 
 

COURSECODE COURSE TITLE L T P C 

20198SEC23 BusinessAccounting 5 1 0 4 

 

AIM: 

 TolearntheaccountingmechanismthisisnecessaryforBusinessAccounting. 

OBJECTIVES 

I. ToascertaintheProfitofBranches&Departments. 

II. TolearnHirePurchaseandRoyaltiesAccounting. 

III. TopracticePartnership Accounting. 
 

UNIT-II 

Departmentalaccounts –Hirepurchaseaccounts –Royaltyaccounts. 

UNIT-III 

AveragedueDate– Sale orReturn –BillsofExchange 
UNIT-IV 

Depreciation–Methods–Fixed–Diminishing–Annuity–DepreciationFund– 
ProvisionandReserves. 

UNIT-V 

PartnershipFundamentals-Partnership- FinalAccounts 

Employability 

OUTCOMES: 

 familiarizetheconceptofBranchaccountanditssystem 

 understandthe Scopeof departmental accounting 

 Appreciatetheneedfornegotiableinstrumentsandprocedureofaccountingforbillshonoured 

anddishonoured 

 DifferentiateTradebillsfromAccommodation Bills 

 UnderstandtheconceptofConsignmentandlearntheaccountingtreatmentofthevariousaspectso 
f consignment 

 DistinguishJointVentureandPartnershipandtolearnthemethodsofmaintainingrecordsunderJo 

int Venture 

 UnderstandthemeaningandfeaturesofNon-ProfitOrganizations 

 LearntoprepareReceipts&PaymentAccount,Income&ExpenditureAccountandBalanceShee 

tforNon-Profit Organizations 

ReferenceBooks: 

1. Jain,S.P.andK.L.Narang. FinancialAccounting.KalyaniPublishers,NewDelhi. 
2. S.N.Maheshwari,FinancialAccounting,VikasPublication,NewDelhi.T.S,Grewal,Introd 

uctionto Accounting, S. Chand andCo., New Delhi 

3. AccountingforManagers– J. MadeGowda–HimalayaPublishingHouse 

4. FinancialaccountingReddyand Murthy 

UNIT-I 

FinalAccountsofaSole Trader–Adjustments. 

1989



PRISTUNIVERSITY,THANJAVUR 

B.COM-CA 
 

COURSECODE COURSETITLE L T P C 

20198SEC24 BusinessLaw 4 1 0 4 

AIM 

 Developingproficiencyskill of Business law 

OBJECTIVE 

1. UndertakeandpromoteresearchonBusinesslaws &attractstudentsofthe highestcalibertothe 

Law School's programs and 

2. Provideopportunitiesfortheirinvolvement inBusinesslawresearchprojects. 

 

UnitI 

NatureandSourcesoflaw—Lawofcontracts —Essentials ofvalidcontract— 

Classificationofcontracts 

Unit—II 

Offerandacceptance—consideration-- capacitytocontract —FreeconsentLegalityof 

object 

Unit—III 

Performance of contracts — Discharge of contract — Remedies for breach of contract — 
Quasicontracts 

Unit—IV 

Contracts of agency — Different classes ‘of agents — creation of agency — Rights and  

dutiesof an agent -- scope of agents authority — Liability of principles to third parties — Personal  

liabilityofagent—Bailment andpledge. 

Unit-— V 

Contractof Indemnityand guarantee — RightsofIndemnityholder—Rightsof surety— 

Natureandextentof surety’s liabilities 

Employability 

 

OUTCOME: 

 Explaintheconceptsinbusinesslawswithrespecttoforeigntrade 

 Applythe global businesslawsto currentbusinessenvironment 

 DemonstrateanunderstandingoftheLegalEnvironment ofBusiness. 

 Communicateeffectivelyusingstandardbusinessandlegalterminology. 

 Demonstraterecognitionoftherequirementsofthecontractagreement 

 Identifycontractremedies 

 understandthe various provisionsof CompanyLaw 

ReferenceBooks: 

1. N.D.Kapoor—Elementsofcommerciallaw. 

2. MLC.Shukla—Mercantilelaw. 

3. P.P.S.Gogna—AText bookofBusinessLaw. 

4. S.N.Maheswari—Mercantilelaw. 1990



SEMESTER-II 

PRISTUNIVERSITY,THANJAVUR 

B.COM-CA 
 

COURSECODE COURSETITLE L T P C 

20198AEC25 ProgramminginC 4 1 0 3 

 

AIM 

 Thiscourseisaimedatadvancingconceptsofprogrammingandsoftwarecodeorganizationwithintheframew 

orkof structuraland proceduralprogrammingparadigms. 

OBJECTIVE 

 Studentswillbeabletodeveloplogicswhichwill helpthemtocreateprograms,applicationsinC 

 Alsobylearningthebasicprogrammingconstructstheycan easilyswitchovertoanyotherlanguagein 

UNIT-l 

Evolution and Applications of C — Structure of a C Program — Data Types —.Declarations — 
Operators — Expressions— Typeconversions— Built-in functions.- 

UNIT-Il 

Data Input and Output — Control statements: if, else-if, goto, switch, while-do, do-while, for, break  
&continue. 

UNIT-IlI 

Functions: Defining and accessing functions-passing parameters of functions- Arguments - 
Recursivefunctions — Storage classes, Arrays: Defining and processing Arrays + Multi dimensional arrays 

— passingarraystofunctions ~ Arrays andstrings—Stringfunctions — StringManipulations. 

UNIT- IV 

Pointers: Pointers Declarations — Operations on pointers — pointers tofunctions — Pointer  
andStrings —pointersandarrays — arrayof pointersStructures: Structures andpointers — unions. 

UNIT-V 

Data files - Opening, Closing, and processing files — Files with structures and unions — 
Registervariables— Bitwise Operations-Macros-Preprocessing. 

Skill development 

 

 

 
OUTCOMES: 

 Understandingafunctionalhierarchicalcodeorganization. 

 Abilitytodefineandmanagedatastructuresbasedonproblemsubject domain. 

 Understandingaconceptofobjectthinkingwithintheframeworkoffunctionalmodel. 

 Understandingaconceptoffunctionalhierarchical codeorganization. 

 Understandoperators,expressionsandpreprocessors. 

 Understandarrays,itsdeclarationanduses. 

Bookfor Reference: 

1. “Programming with C” — Byron S.Gottfried — Schaum’s outline series — Tata McGraw- 
Hillpublications. 

2. LetusC“~Yeswantkanetkar—BPBPublications. 

3. “ProgramminginC”~E.Balagurusamy—TataMcGraw-Hill Publications 
1991



 

PRISTUNIVERSITY,THANJAVUR 

B.COM-CA 

SEMESTER-II 

 

COURSECODE COURSETITLE L T P C 

20198AEC26L ProgramminginCLab 0 0 3 2 
 

AIM 
 

 Focusingon discussinghow to writeaprogram ofmoderate 

complexitybyusingClanguage. 

OBJECTIVE 

1. Abilitytowork withtextualinformation, charactersandstrings. 

2. Understandinga conceptofobjectthinkingwithin theframeworkoffunctionalmodel 

 

1. SolutionofaQuadraticEquation(allcases) 

2. SumofSeries(Sine,Cosine,e) 

3. Ascending and descending order of number using Arrays (Use it to find largest 
andsmallestnumbers). 

4. Sortingofnames inAlphabeticalorder. 

5. Write a C program for Matrix Operations (Addition, Subtraction, Multiplication- 

usefunctions). 

6. StringManipulation withoutusingStringfunctions(Stringlength, 

StringComparison,String Copy, Palindrome checking, counting words and lines in 

strings — usefunctionpointers). 

7. CreationandprocessingofSequentialfilesforMarklistpreparation(UseStructuresforRecor 

dDescription) 

8. Developan Invoiceapplication 

9. Payrollpreparation 

10. EBbillpreparation 

OUTCOME: 

 Developtheirprogrammingskills. 

 Declarationofvariablesandconstants 

 Befamiliarwithprogrammingenvironmentwith CProgramstructure. 

 Abilitytoworkwithtextualinformation,charactersandstrings 

 Understanding a defensive programming concept. Ability to handle 

possibleerrorsduringprogramexecution 

 Understandingafunctionalhierarchical codeorganization.Abilityto 

defineandmanagedata structuresbased on problemsubject domain. 

1992



SEMESTERII 

COMMUNICATIONSKILLS 
 

CourseCode CourseTitle L T P C 

201ACLSCOS CommunicationSkills - - - 2 

CourseObjectives: 

Thiscoursehasbeendevelopedwiththefollowingobjectives: 

1. Identifycommon communication problems that maybeholdinglearners back 

2. Identifywhat theirnon-verbal messagesarecommunicatingto others 

3. Understandroleof communicationin teaching-learningprocess 

4. Learningtocommunicatethrough thedigitalmedia 

5. Understandtheimportanceofempatheticlistening 

6. Explorecommunicationbeyondlanguage. 

CourseOutcome: 
 

 

 

 

UnitI 

 

 

 

 

 

UnitII 

 

 

 

 

 

 

UnitIII 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

UnitIV 

Bytheendofthisprogram,participantsshouldhaveaclearunderstandingofwhatgoodcommunicationskills  

areandwhatthey candotoimprovetheirabilities. 

 

 
• Techniquesofeffectivelistening 

• Listeningand comprehension 

• Probingquestions 

• Barrierstolistening 
 

 

• Pronunciation 

• Enunciation 

• Vocabulary 

• Fluency 

• CommonErrors 

 

 

• Techniquesofeffectivereading 

• Gatheringideasandinformationfroma given text 

i. Identifythe main claim ofthetext 

i. Identifythepurpose ofthetext 

i. Identifythe context of thetext 

iv. Identifythe conceptsmentioned 

• Evaluatingtheseideasandinformation 

i. Identifytheargumentsemployed inthetext 

i. Identifythetheoriesemployedorassumedin thetext 

• Interpretthetext 

i. Tounderstandwhatatext says 

i. Tounderstandwhat atext does 

i. Tounderstandwhat a text means 

 

• Clearlystatethe claims 1993



• Avoidambiguity,vagueness,unwantedgeneralizationsandoversimplificationof 

issues 
• Providebackgroundinformation 

• Effectivelyarguethe claim 

• Provideevidence forthe claims 

• Useexamplesto explainconcepts 

• Followconvention 

• Beproperlysequenced 

• Useproper signpostingtechniques 

• Bewellstructured 

i. Well-knitlogicalsequence 

i. Narrativesequence 

 i. Categorygroupings 

• DifferentmodesofWriting- 

i. E-mails 

i. ProposalwritingforHigher Studies 

 i.  Recordingtheproceedingsofmeetings 

 
 

UnitV  

• RoleofDigital literacyin professionallife 

• Trendsandopportunitiesinusingdigitaltechnologyintheworkplace 

• InternetBasics 

• IntroductiontoMSOfficetools 

i. Paint 

i. Office 

 i. Excel 

 

UnitVI 

 

 

 

 

 

 

UnitVII 

 

 

 

 

 

 

 

 

 

Reference: 

 

• Introductiontosocialmediawebsites 

• Advantagesofsocialmedia 

• Ethicsandetiquettesofsocialmedia 

• HowtouseGooglesearchbetter 

• Effective waysofusingSocialMedia 

• Introductionto lMarketing 

 

• Meaningofnon-verbalcommunication 

• Introductiontomodesof non-verbal communication 

• Breakingthemisbeliefs 

• OpenandClosed Bodylanguage 

• EyeContactand FacialExpression 

• HandGestures 

• Do's andDon'ts 

• Learningfromexperts 

• Activities-BasedLearning 

 

1. SenMadhucchanda(2010),AnIntroduction toCriticalThinking,Pearson,Delhi 
2. SilviaP.J.(2007), HowtoReadaLot,AmericanPsychological 

Association,WashingtonDC 

iv. Powerpoint 

iv. Anyother modeof writingrelevant for learners 

1994



SEMESTER–III 
 
 
 

CourseCode CourseTitle L T P C 

20110AEC31 Tamil-III 4 0 0 2 

 
 

 

1995



CourseCode CourseTitle L T P C 

20111AEC31 AdvancedEnglish-III 4 0 0 2 

 
Aim: 

 ToimprovetheknowledgeofEnglish 

CourseObjective: 

 Tofamiliarizewiththeorgansofspeech andthedescriptionandclassificationofspeechsounds 

 Tounderstandconsonantcluster,syllable,wordaccentandintonation. 

 Toknowhowtointerpretgraphics 

 Towriteslogans andadvertisements 

CourseOutcome: 

 Understandphonetics 

 Developwritingskill 

 Abletodevelopcreative writing 

UNIT –I 

Theorgansofspeech,Classificationofspeechsounds,VowelsandDiphthongs 

UNIT –II 

Consonants,Consonantcluster 

UNIT – III 

Syllable,Wordaccent,Intonation 

UNIT – IV 

Idiom,Interpretationofgraphics 

UNIT – V 

Sloganwriting,Writingadvertisement 

REFERENCEBOOKS: 
 

Author Titleofthe book Edition/ Year Publisher 

T.B.Balasubramaniyan AtextbookofPhoneticsfor 

IndianStudents 

Reprint2008 Macmillian 

Meenakshi Sharma & 

SangeethaSharma 

TechnicalCommunication 2011 OxfordUniversityPress 

1996



CourseCode CourseTitle L T P C 

20111AEC32 English-III 4 0 0 2 

 

 

Aim: 

⚫ ToacquaintwithlearningEnglishthroughliterature 

CourseObjective: 

⚫ Tosensitizelanguageusethroughprescribedtext 

⚫ Todeveloptheconversationalskillsthroughoneactplays 

CourseOutcome: 

 Appreciatedifferenttypesofprose 

 Developtheconversationalskillsthroughoneactplays 

 Enhancetheskillofmakinggrammaticallycorrectsentences. 

UNIT – 1 

TheDoctor’sWorld -R.K. Narayan 

ThePostmaster -RabindranathTagore 

PrincessSeptember -E.SomerestMaugham 

UNIT – II 

ThePriceofFlowers -PrabhatKumarMukhopadhyay 

TheOpen Window -Saki 

TheModel Millionaire -OscarWilde 

UNIT –III 

MyBrother MyBrother -NorahBurke 

UneasyHomeComing -Will F.Jenkins 

Resignation  -Premchand 

UNIT –IV 

TheReferee - 

W.H.Andrews&GeoffreyDreamerTheCaseof theStolen Diamonds - 

Farrell Mitchell 

UNIT – V 

TheDearDeparted -  

StanleyHoughtonThePrincessandtheWoodCutter-  

AlanAlexanderMilneTextbook: 

Author Titleofthe book Edition/ Year Publisher 

SteuartH.King NineShort Stories Reprint2001 BlackieBooks 

T.Prabhakar One–ActPlay  Emerald 

1997



SEMESTER-III 

 

PRISTUNIVERSITY,THANJAVUR 

B.COM-CA 

COURSECODE COURSETITLE L T P C 

20198SEC33 CostAccounting 3 1 2 4 

AIM 

 Toascertainthecostsofproductsmanufacturedorservicesrenderedandexercisingcontrolovertheex 

penditure. 

 

OBJECTIVES 

I. Toknowthecostofeachprocessand eachelement. 

II. Toservemanagement intheexecutionofpoliciesaccordingtothesituations. 

 

UNIT – I 

Costaccountingdefinitions–Functions,Importance,AdvantagesandLimitations–Relationship  

between cost and Financial Accounting – Installation of costing system – Cost Unit andCostCentre– 

Elements of Cost– Cost sheet – Tender and quotation. 

 

UNIT – II 
Materials cost control – Material Purchases – Storage of Material – Various levels of Stock – 

Pricingof MaterialsIssues. 

 

UNIT – III 

LabourCostControl–PieceandTimeRates–IncentivePlans–Labourturnover–Idletime 
– Overheads – Allocation – Apportionment – Re  

ApportionmentandAbsorption. 

 

UNIT -IV 

ProcessCosting(ExcludingInterProcess,EquivalentProduction–Byproduct–Jointproduct)and – 

Operating Costing. 

UNIT -V 

ContractCosting–ReconciliationofCostandFinancialAccounting. 

Employability 

 

OUTCOME: 

 Understandvariouscostingsystemsandmanagementsystems 

 Analyzeandproviderecommendationstoimprovetheoperationsoforganizations 

 Imbibeconceptualknowledgeofcost accounting. 

 Understandthesignificanceofcostaccountinginthemoderneconomic environment 

 Selectthecosts accordingtotheirimpact onbusiness 

 Applycostaccountingmethods to evaluateand projectbusiness performance 

REFERENCEBOOKS 

1. Palekhar&PattanShetty–Costing. 

2. Jain&Narang–CostAccounting. 

3. S.P.Iyengar–CostAccounting. 

4. Ahuja&Others–CostAccounting. 

5. R.Srinivasan&R.Ramachandran–CostAccounting. 

1998



SEMESTER-III 

 

PRISTUNIVERSITY,THANJAVUR 

B.COM-CA 

COURSECODE COURSETITLE L T P C 

20198SEC34 BankingTheoryLaw andPractice 3 0 1 4 

AIM 

 To provide a comprehensive view of Banking Services to know the application of 

BankingTheoryLawand Practice.

OBJECTIVES 

I. Tohighlightthe functionsand servicesofamodernbank. 

II. Tounderstandtherelationshipbetweenbankerand customer. 

III. Tolearnlaw relatingto Negotiable Instruments, SecuritiesandAdvances. 

UNIT – I 

Bank and Banking – Role and importance of Banking – Classification of Commercial Banks – 

FunctionsofcommercialBanks–Investment Policyof aCommercial Bank–Functions ofRBI. 

 

UNIT – II 

E – Banking – Forms of E- Banking Automatic Teller Machine (ATMS) – Credit Cards, 

DebitCards – Types of Credit Cards – Types of Bank Accounts – Types of Deposits – Electronic 

FundsTransfer. 

 

UNIT – III 

SpecialTypesof Bankcustomers–ThePayingBanker–TheCollectingBanker. 
 

UNIT – IV 
Negotiable Instruments – Characteristics – Parties to Negotiable Instruments – Endorsement – 

Typesof Endorsement. 

 

UNIT – V 

Bills ofexchangeand Promissorynotes– Cheques and Bank Drafts Crossingof Cheques. 

Employability 

OUTCOME: 

 Understandingof BankingChannelsandPayments 

 PracticesonBankingTechnology 

 Understandingof CoreBanking 

 Togatherknowledgeonbankingandfinancialsystemin India 

 Understandbettercustomerrelationship 

 Tocreateawarenessaboutmodernbankingserviceslikee-banking,m-bankingand 

internetbanking 

REFERENCEBOOKS 

1. B.S.Raman-Banking,Theory, LawandPractice 

2. S.M.Sundaram -BankingTheoryLaw andPractice 

3. VarshneyandSundaram-A TextBookonBankingTheoryLaw Practice 

4. K.P.M.Sundaram-BankingTheoryLaw andPractice 

1999



SEMESTER-III 

 

PRISTUNIVERSITY,THANJAVUR 

B.COM-CA 

COURSECODE COURSETITLE L T P C 

20198AEC35 ProgramminginC++ 2 1 0 3 

 
AIM: 

 Implement several programs in languages other than the one emphasized in the core 
curriculum(Java/C++)

OBJECTIVES: 

• Tounderstandhow C++improves Cwith object-orientedfeatures. 

To learn how to write inline functions for efficiency and 

performance. 

 
 

Objectorientedlanguages and applications. 

UNIT-II 

Introduction to the basic concepts of C++ language - Tokens, keywords, identifiers, data  

type,variables, manipulators- expression andcontrol structures - functions: main function - function  

prototyping -call byreferencefunction overloading -friend andinline functions. 

UNIT-III 

Classesandobjects-constructorsanddestructors -operatoroverloading-typeconversions. 

UNIT-IV 

Inheritance - single inheritance - multiple inheritances - hierarchical, hybrid inheritance - 
polymorphism-pointers-virtual functions-console I/Ooperations. 

UNIT-V 

Files - Classes for file stream operations - opening, closing and processing files - end of file detection - 

file pointers - updating a file - error handling during file operations - command line arguments - templates - 

exceptionhandling. 

Skill development 

 
OUTCOMES: 

 ToknowtheproperlinesofC++,Encapsulation,InheritanceandPolymorphism. 

 Toexplainthevariousdatatypes,operationsandfunctionsof C++. 

 Toknowtheconcept ofconstructorsanddestructors. 

 Toexplaintheconceptofinheritances,typesofinheritanceandpolymorphism, virtual 

 Functions. 

 Toexplainthetypesofstreams,format andformat ofinput andoutput operations. 

 To Know the procedural and object oriented paradigm with concepts of streams, classes, 
functions,dataand objects. 

REFERENCEBOOKS: 

1. "Object oriented programming with C++”. E. Balagurusamy , Tata McGraw .Hill publishing ltd., 
NewDelhi,1995. 

UNIT-I 

• 

Object oriented programming: Software evolution - OOP Paradigm- concepts, benefits, 

2000



SEMESTER-III 

PRISTUNIVERSITY,THANJAVUR 

B.COM-CA 

COURSECODE COURSETITLE L T P C 

20198AEC 36L ProgramminginC++lab 0 0 3 2 

 

AIM: 

 UseC++todemonstratepracticalexperienceindevelopingobject-orientedsolutions 

OBJECTIVES: 

 Analyse a problem description and design and build object-oriented software using good 

codingpracticesandtechniques 

 designandimplement programsusingC++ 

1. Write C++ program using a class to represent a bank account with datamembers- name 
ofdepositor, account number, type of account, balance and member functions - deposit amount, 

withdrawamount,show Nameand balance. Checkthe programwith yourown data. 

2.  Design an abstract base class "Shapes" and derive three classes"Rectangle", “Circle” 
andTriangle". Develop polymorphic functions "Circumference" and "Compute-Area" to calculate  

thecircumference and area of these objects and display it. Develop a main program to create each of  

theseandapplythese polymorphic functions. 

3. WriteC++programsforimplementinginheritance. 

4. WriteaC++programtoillustrateinlinefunctions. 

5. WriteaC++programusingfriend operatorfunction. 

6. WriteaC++programtoillustratevirtualbaseclass,virtualfunctionandabstractclass. 

7. Writea programwhich readsa textfromafile andthedisplaythefollowinginformation. 

8. Number ofLines 

9. Number ofwords. 

10. Numberofcharacters. 

11. Stringsshouldbeleft-justifiedandnumbersshouldberight-justifiedin_asuitablefieldwidth. 

12. WriteaC++programtoimplement fileconcept: Createafileandstoresometext,displaythecontentofthe file  

with linenumbers. 

13. FileProcessing: Marksheetpreparation. 

14. FileProcessing:Inventorypreparation. 

OUTCOME: 

 ToknowtheproperlinesofC++,Encapsulation,InheritanceandPolymorphism. 

 Toexplainthevariousdatatypes,operationsandfunctionsof C++. 

 Toknowtheconcept ofconstructorsanddestructors. 

 Toexplaintheconceptofinheritances,typesofinheritanceandpolymorphism, virtual 

 Functions. 

 Toexplainthetypesofstreams,format andformatofinput andoutput operations. 

 ToKnowtheproceduralandobject 

orientedparadigmwithconceptsofstreams,classes,functions,dataand objects. 2001



SEMESTER-III 

PRIST UNIVERSITY, 

THANJAVURB.COM- 

CA 

COURSECODE COURSETITLE L T P C 

20198RMC37 ResearchMethodology 2 0 0 2 
 

AIM  

 Tocreateabasicappreciationtowardsresearchprocessandawarenessofvariousresear 

chpublications. 

OBJECTIVES 

I. Tounderstand thesteps inresearch processand thesuitablemethods. 

II. Toidentifyvariousresearchcommunicationsandtheirsalientfeatures. 

III. To carryout basicliteraturesurveyusingthecommon data-bases. 

PREREQUISITES: 

Basiccomputerskillsforworkinginwindow- 

environment&Conceptualknowledgeonbasicmatrices. 

UNIT – I 

ResearchinManagement:An Introduction–Definition,meaningandnature– 

Scopeandobjectsof Research. Types of Research. 

UNIT – II 
Research Design – Defining Research Problem and Formulation Of Hypothesis – ExperimentalDesigns–

Samplingand types ofsampling. 

UNIT –III 

ResearchProcess–StepsintheprocessofResearch,DataCollectionand  

Measurement:Sources of Secondary data – Methods of Primary data collection – Questionnaire  

Construction.UNIT–IV 

Data presentation and Analysis – Data Processing – Methods of Statistical analysis 

andinterpretation of Data – Testing of Hypothesis and theory of inference –Correlation and 

Regressionanalysis. 

UNIT – V 
ReportwritingandPresentation–Stepsin Reportwriting– Typesofreports– FormatsofReports– 

Presentation ofaReport. 

Skill development 

 

 

 

OUTCOME: 

 Ableto carryoutindependent literaturesurveycorrespondingto thespecificpublicationtype 

and assess basicliteraryresearch tools. 

 Familiarizeparticipantswithbasicofresearchandtheresearchprocess. 

 Enabletheparticipantsinconductingresearchworkandformulatingresearchsynopsisandreport. 

 Developunderstandingonvariouskindsofresearch,objectivesofdoingresearch,researchproces 

s,research designsand sampling. 

 Havebasic knowledgeon qualitativeresearch techniques 

 Haveadequateknowledgeon measurement&scalingtechniquesaswell 

asthequantitativedataanalysis 

REFERENCEBOOKS 

1. Rajendrapal andKorlahalli-BusinessCommunication 

2. M.S.RameshandPattenshetty-EffectiveBusinessEnglish&Correspondence 2002



3. SharmaandKrishnamohan-ReportwritingBusinessCorrespondence 

2003



SEMESTER III 

COMMUNICATIONSKILLS 
 

CourseCode CourseTitle L T P C 

201ACLSOAN OFFICEAUTOMATION - - - 2 

Aim: 

CourseObjectives: 

To provide an in-depth training in the use of office automation, internet and internet tools. 

Thecoursealso helps thecandidates togetacquaintedwithIT. 

CourseOutcomes: 

Aftercompletionofthecourse,studentswouldbeabletodocuments,spreadsheets,makesmallpresentationsa 

nd wouldbeacquainted with theinternet. 

 

 

UNITII 

WordProcessing(MS word) 

UNITIII 

SpreadSheet(MSXL) 

UNITIV 

Presentation(MSPower Point) 

UNITV 

CommunicatingwithInternet 

 

 

Reference: 

 

 

 

 

 

 

 

 

 

 

 

 

SkillDevelopment 

1. Fundamentalsof computers -V.Rajaraman-Prentice- Hallof India 

2. MicrosoftOffice2007Bible- 

JohnWalkenbach,HerbTyson,FaitheWempen,caryN.Prague,MichaelRgroh,PeterG.Aitken, 

andLisaa.Bucki-WileyIndiapvt.ltd. 

3. IntroductiontoInformationTechnology-AlexisLeon,MathewsLeon,andLeenaLeon,VijayNicole 

Imprints Pvt.Ltd., 2013. 

4. ComputerFundamentals-P.K.SinhaPublisher:BPBPublications 

5. https://en.wikipedia.org 

6. https://wiki.openoffice.org/wiki/Documentation 

7. http://windows.microsoft.com/en-in/windows/windows-basics-all-topics 

UNITI 

Knowingthe basics ofComputers 

2004

https://en.wikipedia.org/
https://wiki.openoffice.org/wiki/Documentation
http://windows.microsoft.com/en-in/windows/windows-basics-all-topics


SEMESTER–IV 
 

CourseCode CourseTitle L T P C 

20110AEC41 Tamil-IV 4 0 0 2 

 
 

 

2005



CourseCode CourseTitle L T P C 

20111AEC41 AdvancedEnglish-IV 4 0 0 2 

 
Aim: 

 ToimprovetheknowledgeofEnglish

Objective: 

 Tofamiliarizewiththeobjectivesandtypesofinterview

 Toknowthe typesof questionsand answeringtechniques

 Topreparereviewsandproposals

 Tolearnthegrammatical forms

 Tounderstand themeaningof apoemandwritethecontent

 Towriteforand againstatopic

 Todrawaflowchart

 Towritedefinitions

Outcome: 

 Developwritingskill

 Comprehendanddescribepoems

 Learninterviewingskills

UNIT –I 

Interviews 

Objectives,types,tensuccessfactors,tenfailurefactors-Planningandpreparation–Presentation–Typeof  

questions– Answeringtechniques. 

UNIT – II 

Flowchart,Proposals 

UNIT – III 

Discoursemarkers,Review 

UNITIV 

Grammaticalforms,Paraphrasing 

UNIT –V 

Definition,Writingforand againstatopic. 

REFERENCEBOOKS: 
 

Author Titleofthe book Edition/ Year Publisher 

RajendraPal& 

J.SKorlahalli 

Essentials of Business 

Communication 

2015 SultanChand &Sons 

Meenakshi Raman & 

SangeethaSharma 

TechnicalCommunication 2011 Oxford University 

Press 

Wren&Martin English Grammar & 

Composition 

2009 S.Chand 

2006



 

CourseCode CourseTitle L T P C 

20111AEC42 English-IV 4 0 0 2 

Aim: 

 TolearnEnglishthrough literature

CourseObjective: 

 Toexplorelearners to the standard literarytexts

 Toimpartwisdomthrough morallysoundpoemsandessays

 TointroduceShakespearetonon-literaturestudents

CourseOutcome: 

 Improvetheirabilityto read and understand them

 Knowthe geniusofShakespeare

 Expressone’sviewsinwriting

 

UNIT –I 

MyLast Duchess -RobertBrowning 

TheToys -CoventryPatmore 

 

UNIT –II 

Howto be aDoctor -StephenLeacock 

MyVisions for India -A.P.J. Abdul  

KalamWoman,not theweaker sex -M.K.Gandhi 

UNIT –III 

TheBestInvestmentIevermade-  

A.J.CroninTheVerger  -W.SMaugham 

AWillingSlave -R.K.Narayan 

UNIT –IV 

Macbeth,AsYou LikeIt 

UNIT –V 

HenryIV, Tempest 

Textbook: 
 

Author Titleofthe book Edition/ Year Publisher 

Devaraj EnglishforEnrichment 2012 EmeraldPublishers 

BoardofEditors SelectedScenesfromShakespeare 

BookI&II 

2012 EmeraldPublishers 

I,too -LangstonHughes 

2007



SEMESTER-IV 

PRIST UNIVERSITY, 

THANJAVURB.COM- 

CA 

CourseCode CourseTitle L T P C 

20198SEC43 Auditing 3 1 1 3 

AIM: 

 Todefinethe aimof yourclinicalauditprojectconsiderwhatitisthatyouhopetoachieve

OBJECTIVES: 

 Thestudentswillenable thesystemofinternal check.

 Checkingarithmeticalaccuracyofbooksofaccounts,verifyingposting,casting,balancingetc.

Unit-I 

Auditing—Definition— Objectives—TypesofAudit—Advantages —Qualitiesof aProfessionalauditor— 

Investigation Vs Auditing 

Unit-II 

InternalCheck—Objectives,Principles,Advantages—InternalchecksystemandAuditor— 

InternalControl—Internal Audit 

Unit— III 

Vouching—Objectives,Importance,-  

VouchingofCashTransactions,TradingTransactionsandImpersonalledger. 

Unit-IV 

VerificationandvaluationofAssetsandLiabilities—-Cash– 

InvestmentsAdvances,LandandBuilding,Plant andMachinery,Furniture,Stock, Capital,Creditors,  

BillsPayable 

Unit— V 

CompanyAudit— 

ProvisioninthecompaniesActrelatingtoauditor’squalifications,appointment,removal,Rights, duties and 

liabilities, (Civil andCriminal) 

OUTCOMES: 

 Articulateknowledgeoffundamentalauditconcepts 

 Applycritical thinkingskills and solve auditingProblems. 

 Applyand demonstrate theaccountingknowledgeandskills in Auditing. 

 Explainhowanalyticalproceduresareusedas anaudittool. 

 Illustrateeffectiveinternalcontrols 

 Applyethical standards to issues in auditing 

ReferenceBooks 

1. B.N.Tandon— ‘APractical] HandBookofAuditing’ 

2. DinkarPagare—‘PrinciplesandPracticeofAuditing’ 

3. R.G.Saxena—‘PrinciplesandPracticeofAuditing’ 

4. RupramGupta—Auditing. 
2008



5. C.R.M.Depuala—ThePrinciplesofAuditing 

2009



 
PRISTUNIVERSITY,THANJAVUR 

B.COM-CA 

SEMESTER-IV 

CourseCode CourseTitle L T P C 

20198SEC44 BusinessStatistics 3 1 2 4 
 

AIM:  

 Provideafoundationandmotivationforexposuretostatisticalideassubsequenttothecourse. 

OBJECTIVE: 

 Motivateinstudentsanintrinsicinterestinstatisticalthinking. 

 InstillthebeliefthatStatisticsisimportantforscientificresearch. 

UNIT-I 

Meaningandscopeofstatistics,usesofstatisticsinbusiness,statisticalData--primaryandSecondaryData—classificationof Data— 
Frequencydistribution— Graphs and Diagrams. 

UNIT– II 

Measuresofcentraltendency—arithmeticMean,Mode,Median,geometricMeanandHarmonicMean—Meritsand  

Demeritsof various Measuresof CentralTendency 

UNIT –IlI 

Measuresofdispersion —Range—Meandeviation,Standarddeviation-QuartileDeviation 

Co-EfficientofVariation–DifferencebetweenMeanDeviationandStandardDeviation-  
DifferentmethodsofMeasuringDispersion. 

UNIT–IV 

Correlation–TypesofCorrelation–MethodsofCorrelation–Co-EfficientofCorrelation–Regression- 

Differencebetween correlation andregression–regression Equations. 

UNIT–V 

Time series — Secular trend — Graphic, Semi Average, Moving Average and Least Square Method- 
Indexnumbers—CostoflivingindexNumbers—indexnumbersofwholesaleprices– 

MethodsofConstructionofindexnumbers. 

Employability 

OUTCOMES: 

 Criticallyevaluatetheunderlyingassumptionsofanalysistools 

 Solvearangeofproblemsusingthetechniquescovered 

 Conductbasicstatistical analysisofdata. 

 Understand basic statistical concepts such as statistical collection, statistical series, tabular 

andgraphicalrepresentation ofdata 

 Calculate measures of central tendency, dispersion and asymmetry, correlation and 
regressionanalysis 

 Chooseastatistical methodforsolvingpractical problems 

References: 

1. GuptaS.P.-statisticsmethods. 

2. ElhanceD.N,-Fundamentalsofstatistics 

3. SP.Rajagopalan&R.sattanathan-BusinessStatisticesandOperationsResearch 

4. PR.Vittal–BusinessStatistics 
5. Navaneetham– Businessstatistics 

2010



PRISTUNIVERSITY,THANJAVURB.CO 

MCA 

CourseCode CourseTitle L T P C 

20198AEC45 VisualBasicProgramming 3 0 0 4 

AIM:Studentsmust knowabouttheCoreprogrammingofvisual basicStudentswillunderstand. 

 

OBJECTIVE: 

Theabilityofthesystemto adjusttothechangingrequirementof user. 
TheabilityoftheSystemtobeabletowithstandlongperiodoftimeoperationbytheuser 

UNITI 

IntroductiontoVisualBasic—IntegratedDevelopmentEnvironment(IDE)features—VBeditor—customizing the 
IDE — anatomy of a form working with form properties — setting form’s properties —introducingformevents 

and formmethods. 

UNITII 

Variables in Visual Basic: Declaring variables — Data types — Null values, Error value — empty value — 

thescope of a variable — Module level variables — Constants — Creating your own constants — Scope of  
aconstant — Converting data types — arrays — Declaring arrays — Fixed size arrays - Dynamic arrays — 

Preserve keywords — ReDim. Writing Code in Visual Basic - The anatomy of a procedure — Subroutine  

andFunctions—Languageconstructs-For...Next,TheWhileloop,Selectcase.Endselect,Exitstatement,with  
structure. 

UNITIlI 

SelectingandUsingcontrols—Introductiontostandardcontrols-commandbuttons—Textboxes—labels 
—optionbuttons—Checkboxes-framecontrols—Listboxes-Comboboxes—Imageobjects—Pictureboxes -Timer- 

Scroll Bars-File SystemControls(Drive, Dirlist,FileListboxes). 

UNITIV 

IntroductiontoBuiltinActiveXcontrol—Toolbar—TheTreeviewcontrol—TheListviewcontrol—theImagelist  
control-Comman DialogControl—statusbar Control—Richtextboxcontrol—Menueditor. 

UNITV 

DDE properties — DDE Methods — OLE properties — Active control Creation and Usage and ActiveX 

DLLcreation and usage — Database access — Data Control — Field control — Data grid record set using SQL 

tomanipulatedata— Open Data Base Connectivity. 

 

 

OUTCOMES: 

 Distinguishandcomposeeventsandmethods. 

 Distinguishandcomposeeventsandmethods. 

 Recognizeandarrangecontrolstructures. 

 Understanddevelopment ofapplications. 

 Identifysourcesforresearch andfurther developa strategyforresearch 
usingstandardandelectronicresearchtools C 

 Thiscoursewillbehelpedthestudentsunderstandingondatabaseoperations 

 

ReferenceBooks: 

1. MohammedAzamProgrammingwithVisualBasic6.0 —VikasPublishingHousePvt.Ltd—2002. 

2011



SEMESTER-IV 

PRISTUNIVERSITY,THANJAVUR 

B.COMCA 

2012



CourseCode CourseTitle L T P C 

20198AEC46L VisualBasicProgrammingLab 0 0 3 2 

 

AIM: 

It givespractical knowledgetothestudentsonvisualBasicProgramming 

 

OBJECTIVE: 

1. Toknowtheprocess ofvisual programdesignanddevelopment. 

2. Tounderstandthetermevent-drivenprogramming. 
3. Toacquiretheconceptsofobjects,properties,andmethods. 

 

1. Simpleexercisesusingstandardcontrols. 

 

 

2. Writea programto designa calendarof anyyear. 

 

 

3. Writea programto expandand shrinkinganobject—whileprogramisrunning. 

 

 

4. Writeacodetodesignandimplementascientificcalculator. 

 

 

5. Writea programtocreateanimation byusingmovemethodandtimerObject. 

 

 

6. Writea programfor preparingstudents marklist. 

 

 
7. Writea programto populate thelabelentities usingdata boundcontrol. 

 

 

8. Writeaprogramtoexpandand shrinkObjectsusingtimer control andmovemethod 

OUTCOME: 

 Understandanoverviewofcomputersandcomputerprogramming. 

 UnderstandVisualBasicapplications. 

 Understandhowtoperformoperationsandstoreresults. 

 Understand the concept of data-driven program execution flow control in Visual 
Basicprogramming 

2013



CourseCode CourseTitle L T P C 

201ENSTU47 EnvironmentalStudies 0 0 0 2 

 

UNIT-I 

The Multidisciplinary Nature of Environmental Studies – Definition, Scope and Importance – Need for 

Publicawareness-naturalResources:RenewableandNon–RenewableResources- ForestResources–WaterResources-  

MineralResources-FoodResources –EnergyResources– LandResources. 

 

UNIT–II 

Ecosystems- Concept of an ecosystem – Structure and function of an ecosystem – Producers, consumers 

anddecomposers – Energy flow in the ecosystem – Ecological succession- Food chains, food webs and ecological 

pyramids –Typesofecosystem–Forestecosystem– Greenlandecosystem– Desertecosystem–Aquaticecosystems. 

 

UNIT–III 

Biodiversity and its Conservation – Definition- Genetic, Species and ecosystem diversity – Bio 
geographicalclassification of India – Values of biodiversity – Biodiversity at global, National and local levels – India as a 
mega –diversity nation –Hot-spotsof biodiversity- Threats tobiodiversity –Endangeredandendemicspecies of India– 

Conversationofbiodiversity. 

 

UNIT-IV 

Environmental Pollution – Definition – Air Pollution – Water pollution –Soil Pollution- Marine Pollution- 

NoisePollution –Thermal Pollution – Nuclear hazards –Solid waste Management –Role of an individual in prevention 

ofpollution–Disastermanagement. 

 

UNIT-V 

Social Issues and the Environment – From Unsustainable to Sustainable development- Urban problems related 

toenergy –Water conservation, rain water harvesting, watershed management- Environmental Ethics – Climate 

changegreenhouse effect and global warming – Ozone depletion –Waste land reclamation –Consumerism and waste 

products –Environmental Legislation –Issues involved in enforcement of environmental legislation – Public awareness- 

Humanpopulationandtheenvironment. 

Employability 

OUTCOME: 

 Mastercoreconceptsandmethodsfromecologicalandphysicalsciencesandtheirapplicationinenvironmentalproblem 
solving. 

 Master core concepts and methods from economic, political, and social analysis as they pertain to the design 
andevaluationofenvironmentalpoliciesandinstitutions. 

 Appreciatetheethical,cross-cultural,andhistoricalcontextofenvironmentalissuesandthelinksbetweenhumanand 
natural systems. 

 Understandthetransnationalcharacterofenvironmentalproblemsandwaysofaddressingthem,includinginterac 
tionsacrosslocaltoglobal scales. 

 Applysystemsconceptsand 
methodologiestoanalyzeandunderstandinteractionsbetweensocialandenvironmentalprocesses. 

 Reflectcriticallyabouttheirrolesandidentitiesascitizens, consumersandenvironmental 
actorsinacomplex,interconnectedworld. 

 Demonstrate proficiency in quantitative methods, qualitative analysis, critical thinking, and written and 
oralcommunicationneededtoconducthigh-levelworkasinterdisciplinaryscholarsand/orpractitioners. 

 
TEXTBOOK: 

‘ENVIRONMENTALSTUDIES’,K.Kumarasamy,A.AlagappaMoses,M.vasanthy 

2014



SEMESTERIV 
 

CourseCode CourseTitle L T P C 

201ACLSLMS LeadershipandManagement 
Skills 

- - - 2 

Aim: 

The aim of the course cultivatingandnurturingtheinnateleadershipskillsofthe 

youthsothattheymaytransformthesechallengesintoopportunitiesandbecometorchbearersofthefuturebyd 

evelopingcreativesolutions. 

CourseObjective: 

 

TheModuleisdesignedto: 

 Helpstudentstodevelop essentialskillsto influenceandmotivateothers 

 Inculcateemotionalandsocialintelligence,andintegrativethinkingforeffectiveleade 

rship 

 Createandmaintainaneffectiveandmotivatedteamtoworkforthesociety 

 Nurtureacreativeandentrepreneurialmindset 
 Makestudentsunderstandthepersonalvaluesandapplyethicalprinciplesinpro 

fessional and socialcontexts. 

CourseOutcomes: 

Uponcompletionofthecourse,studentswillbeableto: 

1. Examinevariousleadershipmodelsandunderstand/assesstheirskills,strengthsandabilities 

thataffecttheir ownleadershipstyle andcancreatetheirleadershipvision 

2. Learnanddemonstrateasetofpracticalskillssuchastimemanagement,selfmanagement, 

handlingconflicts, team leadership,etc. 

3. Understandthebasics of entrepreneurship anddevelop businessplans 

4. Applythe design thinkingapproach toleadership 

5. Appreciatetheimportanceofethicsandmoralvaluesformakingofabalancedpersonality. 

UNITI-LeadershipSkills 

a. UnderstandingLeadership anditsImportance 

• Whatisleadership? 

• WhyLeadershiprequired? 

• Whomdo you considerasanidealleader? 

b. TraitsandModelsofLeadership 

• Areleadersbornormade? 

• Keycharacteristicsofan effectiveleader 

• Leadershipstyles 

• Perspectivesofdifferentleaders 

c. BasicLeadershipSkills 

• Motivation 

• Teamwork 

• Negotiation 

2015



• Networking 

UNITII-ManagerialSkills 

a. BasicManagerialSkills 

• Planningforeffectivemanagement 

• Howtoorganiseteams? 

• Recruitingandretainingtalent 

• Delegationoftasks 

• Learntocoordinate 

• Conflictmanagement 

b. SelfManagementSkills 

• Understandingselfconcept 

• Developingself-awareness 

• Self-examination 

• Self-regulation 

UNITIII–EntrepreneurialSkills 

a. BasicsofEntrepreneurship 

• Meaningofentrepreneurship 

• Classificationandtypesofentrepreneurship 

• Traitsandcompetenciesofentrepreneur 

b. CreatingBusinessPlan 

• Problemidentificationandideageneration 

• Ideavalidation 

• Pitchmaking 

UNITIV-InnovativeLeadershipandDesignThinking 

a. InnovativeLeadership 

• Conceptofemotionalandsocialintelligence 

• Synthesisofhumanand artificialintelligence 

• Whydoes culturematter fortoday'sgloballeaders 

b. DesignThinking 

• Whatisdesignthinking? 

• Keyelements of designthinking: 

- Discovery 

- Interpretation 

- Ideation 

- Experimentation 

- Evolution. 

• Howtotransformchallengesintoopportunities? 

• Howto develophuman-centricsolutions forcreatingsocialgood? 

UNITV-EthicsandIntegrity 

a. LearningthroughBiographies 

• Whatmakesanindividualgreat? 

• Understandingthe personaofaleader forderivingholisticinspiration 

• Drawinginsightsforleadership 

• Howleaderssailthroughdifficultsituations? 

b. EthicsandConduct 

• Importanceofethics 

• Ethicaldecisionmaking 

• Personalandprofessionalmoralcodesofconduct 

• Creatingaharmoniouslife 2016



BibliographyandSuggestedReadings: 

Books 

 Ashokan,M.S.(2015).Karmayogi:ABbiographyofE.Sreedharan.Penguin,UK. 

 Brown,T.(2012).Change by Design.HarperBusiness 

 Elkington, J., & Hartigan, P. (2008). The Power of Unreasonable People: 

HowSocialEntrepreneursCreateMarketsthatChangethe 

World.HarvardBusinessPress. 

 Goleman 

D.(1995).EmotionalIntelligence.BloomsburyPublishingIndiaPrivateLimit 

ed 

 Kalam A. A. (2003). Ignited Minds: Unleashing the Power within India. 

PenguinBooksIndia 

 KellyT.,KellyD.(2014).CreativeConfidence:UnleashingtheCreativePotential 

WithinUs 

All.WilliamCollins 

 Kurien V.,&SalveG.(2012). I TooHadaDream.RoliBooks PrivateLimited 

 Livermore D.A.(2010).Leadingwith culturalintelligence: The New Secret 

toSuccess.NewYork:American ManagementAssociation 

 McCormackM.H.(1986).WhatTheyDon’tTeachYouatHarvardBusinessSchool:NotesF 

romAStreet-Smart Executive. RHUS 

 O'TooleJ.(2019) The EnlightenedCapitalists:CautionaryTalesof 

BusinessPioneersWhoTriedto DoWellbyDoingGood.Harpercollins 

 SinekS.(2009).StartwithWhy:HowGreatLeadersInspireEveryonetoTakeAction. 

Penguin 

 SternbergR.J.,SternbergR.J.,&BaltesP.B.(Eds.).(2004).InternationalHandb 

ookof Intelligence. CambridgeUniversityPress. 

E-Resources 

 Fries,K.(2019).8EssentialQualitiesThatDefineGreatLeadership.Forbes.Retrieved20 

19-02-15fromhttps://www.forbes.com/sites/kimberlyfries/2018/02/08/8-essential- 

qualities-that-define-great-leadership/#452ecc963b63. 

 HowtoBuildYourCreativeConfidence,TedTalkbyDavidKelly-https://www.ted. 

com/talks/david_kelley_how_to_build_your_creative_confidence 

 India’s Hidden Hot Beds of Invention Ted Talk by Anil Gupta - 

https://www.ted.com/ talks/anil_gupta_india_s_hidden_hotbeds_of_invention 

 Knowledge@WhartonInterviewsFormerIndianPresidentAPJAbdulKalam- 

. 

"ALeaderShouldKnowHowtoManageFailure"https://www.youtube.com/watch? 

v=laGZaS4sdeU 

 Martin,R.(2007).HowSuccessfulLeadersThink.HarvardBusinessReview,85(6):60. 

 NPTELCourseonLeadership -https://nptel.ac.in/courses/122105021/9 

2017

http://www.forbes.com/sites/kimberlyfries/2018/02/08/8-essential-
http://www.forbes.com/sites/kimberlyfries/2018/02/08/8-essential-
http://www.ted.com/
http://www.ted.com/
http://www.youtube.com/
http://www.youtube.com/


SEMESTER-V 

 

PRISTUNIVERSITY,THANJAVURB.CO 

MCA 

COURSECODE COURSETITLE L T P C 

20198SEC51 CorporateAccounting 4 1 1 5 

AIM 

Thecoursecoversthebasicaccountingpracticesofcorporatebusinesses. 

 

OBJECTIVES 

I. Tounderstandthe accountingsideofsharesdebenturesand bonesshares. 

II. Toascertainthenetprofitof thecorporatebusinessesthroughfinalaccounts. 

III. Tocomputevaluationof goodwillandsharesof corporatebusinesses. 

IV. Tocarryoutthevariousstrategiesofthe 

corporatebusinessesintheformofmerger,reorganizationand liquidation. 

UNIT – I 

Issueandforfeitureofshares–RedemptionofPreferenceshares. 

 

UNIT – II 

IssueofDebentures–Redemptionofdebentures – Profitspriorto Incorporation. 

UNIT – III 

Finalaccountsofcorporatebusinesses –Divisibleprofitanddividends –bonesshares. 

 

UNIT -IV 

Valuationof goodwillandshares –HoldingCompany. 

UNIT–V 

AlterationofsharecapitalandinternalReconstruction-AmalgamationandExternalReconstruction. 

Employability 

OUTCOME: 

 Findout how acompanycan dissolve. 

 UnderstandMutualfunds’investments. 

 Learn aboutworkingformatofcompanies. 

 EnablingthestudentstounderstandthefeaturesofSharesandDebentures 

 Developanunderstandingabout redemptionof SharesandDebentureanditstype 

 Exposuretothecompanyfinalaccount 

 

REFERENCEBOOKS 

1. M.C.ShuklaandT.S.Grewal –AdvancedAccounts. 

2. R.L.Gupta–AdvancedAccountancyVol.–II. 

3. JainandNarang–Advanced AccountancyVol.–II. 

4. S.P.Iyengar–Advanced AccountancyVol.– II. 

5. Dr.R.Ramachandarnand Dr.R.Srinivasan–CorporateAccounting 

2018



SEMESTER-V 

 
PRISTUNIVERSITY,THANJAVUR 

B.COM-CA 

 

COURSECODE COURSETITLE L T P C 

20198SEC52 BusinessEconomics 3 1 1 4 
 

AIM:  

 Studentswilllearnhowmarketsand othergovernancestructuresorganizecoreeconomicactivities. 

 

OBJECTIVE: 

 Identifyandexplaineconomicconceptsandtheoriesrelatedtothebehaviorofeconomicagents,markets 

,industryandfirmstructures,legalinstitutions,socialnorms,andgovernmentpolicies. 

 Integratetheoreticalknowledgewithquantitativeandqualitativeevidenceinordertoexplainpastecono 
micevents andtoformulate predictionsonfuture ones. 

Unit-I 

Definition—MethodsofEconomics —MeaningofBusinessEconomics —ObjectivesofBusinessEconomics 

—NatureofBusinessEconomics—Economic Laws—Micro—Macro Economics. 

Unit—II 

DemandAnalysis—DemandSchedule—-LawofDemand—DemandCurves—ElasticityofDemand— 
IndifferenceCurves. 

Unit—III 

ProductionFunction—FactorsofProduction—LawsofReturn—CostofProduction—curve—ScaleofProduction— 
Isoquantcurve-Economies of Large scaleproduction. 

Unit-IV 

Costconcepts-Differentcosts-Longandshortruncostcurves—Relationshipbetweencosts—Breakevenanalysis 

Unit-V 

MarketStructure—Firm—EquilibriumFirmandIndustry—OptimumFirm—Pricing— PricingunderPerfectcompetition—

Monopoly— Duopoly– Oligopoly 

Employability 

OUTCOME: 

 Applytheconceptofopportunitycost. 

 Understandtheconceptsofcost,natureofproductionandits relationshiptoBusinessoperations. 

 ApplyEconomictheoriesto businessdecision 

 Usethetheoretical conceptofdemandandsupplyanalysisinpractice 

 Understandthecost concepts,theoriesofprofit andbusinesscycles 

 Usedifferentdemandforecastingtechniquesandapplydifferent pricingtechniquesinbusiness 

 UnderstandtheimportanceofFiscal policy 

ReferenceBooks: 

1. K.P.M. Sundaram&EN.Sundaram-BusinessEconomics 

2. S.,Sankaran -Business Economics 

3. PN.Reddy&Appanaiyah–BusinessEconomic 

2019



SEMESTER-V 

 

PRISTUNIVERSITY,THANJAVUR 

B.COM-CA 

COURSECODE COURSETITLE L T P C 

20198SEC53 FinancialManagement 3 1 1 4 

 

AIM: 

Optimumfundsutilization.Oncethefundsareprocured,theyshouldbeutilizedinmaximumpossible 
wayatleastcost. 

 

OBJECTIVE: 

 

1. Toensureregularandadequatesupplyof fundsto theconcern. 
2. Toensureadequatereturnstotheshareholderswhichwilldependupontheearningcapacity,marketpriceof 

the share,expectations oftheshareholders 

 

Unit —I 

Introduction—Financeandrelateddisciplines—Scopeoffinancialmanagement—Objectivesoffinancialmanagement— 
FinancialDecisions -Organization offinancefunction 

Unit-II 

Costofcapital—costofdebt—costofpreferenceshares—costofequity_—costofretainedearnings—weightedaverage  
costofcapital. 

Unit-III 

Introduction—Capitalstructure—Determinants-Theories~Netincomeapproach—Netoperatingincomeapproach— 

M.M. Approach —Traditionalapproach 

 skill development 

Unit—-IV 

Leverage—Meaningandtypes—Significance—Operatingleverage—Financialleverage-Combinedleverage 

Unit— V 

Dividendpolicy—Factorsinfluencingdividendpolicy—Theories-Relationshipwithvalueoffirms—Stockdividend— 

Stocksplits 

OUTCOME: 

 Usebusinessfinancetermsandconceptswhencommunicating. 

 Demonstrateabasicunderstandingoffinancialmanagement. 

 ProvideintroductiontoFinancialManagement 

 Createanawarenessaboutcapitalstructureandtheoriesof capitalstructure 

 Makethemunderstandthecostof capitalinwideaspects 

 Provideknowledgeaboutdividendpoliciesandvariousdividendmodels. 

 Enablethemtounderstandworkingcapital management 

ReferenceBooks 

1. Kulkarni-Financial Management 
2. S.N.Maheswari -FinancialManagement 

3. R.K.Sharma-FinancialManagement 
4. Prasanna Chandra - Fundamentals of Financial 

Management5.R.Ramachandran,R.Srinivasan — 2020



FinancialofManagement 

2021



SEMESTER-V 

 

PRISTUNIVERSITY,THANJAVUR 

B.COM-CA 

COURSECODE COURSETITLE L T P C 

20198SEC54 SoftwareEngineering 3 1 1 4 
 

AIM:  

 Toproduceprogrammersequippedwithanunderstandingoffundamentalcomputationalconc 
eptsunderlyingmostprogramminglanguages 

OBJECTIVE:Studentstoknowabout: 

 Techniquesforsolvingproblems 

 Basiccomputational conceptsandelementarydatastructures 

 Theedit-compile-link-runcyclefromauser pointofview 

UNITI 

Introduction — definition-size factors- quality and productivity factors- managerial issues. Planning - 

softwareproject — introduction — defining the problem - developing a strategy - planning the development 

process-planningan organizationalstructure. 

UNITIl 

Software cost estimation — cost factors — cost estimation techniques — staffing — level estimation — 

estimatingsoftwaremaintenancecosts.Softwarerequirementsdefinition— softwarerequirementsspecificationtechniques— 

languages and processorsfor requirements. 

UNITIII 

Software design — fundamental design concepts — modules and modulation criteria — design notations — 

design techniques — detail design considerations — real time and distributed system design — test plans — 

milestoneswalkthroughs and inspections—design guidelines . 

UNIT-IV 

Implementationissues—structuredcodingtechniques—codingstyle—standardsandguidelines— 

documentationguidelines—data abstraction—exception handling—concurrency mechanisms. 
 

Verificationandvalidationtechniques—qualityassurance—walkthroughandinspections—staticanalysis 
—symbolicexecutions—unittestinganddebugging—systemtesting—formalverification.Softwaremaintenances 
— enhancing maintainability during development — managerial aspects —configurationmanagement—  
sourcecode metrics. 

OUTCOMES: 

 To identify, formulate, and solve complex engineering problems by applying principles of 

engineering,science,and mathematics

 To apply engineering design to produce solutions that meet specified needs with consideration 
ofpublichealth,safety,andwelfare,aswellasglobal,cultural,social,environmental,andeconomicfactor 
s

 Anabilitytocommunicateeffectivelywitharangeofaudiences

 Analyzetheimportanceofmanagementinformationsystemandnetworkinginabusiness.

 Beawareandperformvarious activitiesusingcomputersindaytodaylife.

Text Book 

SoftwareEngineeringConcepts“— RichardfairlyTMH 

ReferenceBook:1.“SoftwareEngineering”-RogerS.Pressman,5thedition2001. 

UNITV Entrepreneurship 

2022



SEMESTER-V 
 

 

COURSE 

CODE 

COURSETITLE L T P C 

20198DSC55A Elective–IA–ManagementInformationSystem 3 0 1 2 

AIMS: 

Theoverall aimof this courseis to providestudents with anunderstandingat howto useand 

manageinformationsysteminordertorevitalize 

businessprocesses,improvebusinessdecisionmaking,andgain competitive advantage 

OBJECTIVES: 
i. Todescribetheroleofinformationtechnologyanddecisionsupport 

systemsinbusinessandrecordthecurrentissueswith those ofthefirmto solvebusinessproblems. 

ii. To introduce the fundamental principles of computer-based information systems analysis and 

designanddevelop an understandingof the principles andtechniquesused. 

iii. Toenablestudentsunderstandthevariousknowledgerepresentationmethodsanddifferentexpertsyste 

m structures as strategic weapons to counter the threats to business and make business 
morecompetitive. 

iv. To enable the students to use information to assess the impact of the Internet and Internet 

technologyonelectroniccommerceandelectronicbusinessandunderstandthespecificthreatsandvulnerabil 

itiesofcomputer systems. 

v. Toprovidethetheoreticalmodelsusedindatabasemanagement systemstoanswerbusinessquestions. 

UNITI 

The meaning and use MIS, System View of Business, Process of MIS, Development of 

MISwithin the organization, Management Process, Information Needs, System Approach in 

PlanningOrganizingand ControllingMIS. 

 

UNITII 

Planning,Implementationand Controlling of ManagementInformationSystem. 

 

UNITIII 

FundamentalsofDataProcessing,ComputerOperationofManualInformationSystem,Components 

of Computer Systems, Flow Chart, Conversion of Manual to Computer Based 

Systems,ComputerSystems Software,Application Software, TelecommunicationModem 

 

UNITIV 

ManagerialDecisionMaking,characteristicsand componentsofDecisionSupportSystem. 

UNITV 

SystemDesign:Systemdesignconsideration,input/outputdesign,formsdesign,fileorganizationandd  

atabase,datamanagement,file design, programdesign,controlandsecurity. 

OUTCOME: 

 Relatethebasicconceptsandtechnologiesusedinthefieldofmanagementinformationsystems;

 Comparetheprocessesofdevelopingandimplementinginformationsystems.

 Outlinetheroleoftheethical,social,andsecurityissuesofinformationsystems.

 Translatetheroleofinformationsystemsinorganizations,thestrategicmanagementprocesses,withtheimplicati 
onsforthe management.

 ApplytheunderstandingofhowvariousinformationsystemslikeDBMSworktogethertoaccomplishtheinforma 

tionobjectivesof an organization.

2023



REFERENCEBOOKS 

1. Jawadekar,W.S.,“ManagementInformationSystems”,TataMcGrawHillPrivateLimited,NewDel 

hi, 2009. 

2. KennethC.LaudonandJaneP.Laudon:“ManagementInformationSystems”9/e,PearsonEducation, 

NewDelhi. 

3. AlexLeonandMathewLeon:“DataBaseManagementSystems”,VikasPublishingHouse,NewDelh 

i. 

4. Goyal,D.P.:“ManagementInformationSystem”,MACMILLANIndiaLimited,NewDelhi,2008. 

5. MahadeoJaiswal,MonikaMital:“ManagementInformationSystem”,OxfordUniversityPress,New 

Delhi, 2008. 

6. MurthyC.S.V.:“ManagementInformationSystem”,HimalayaPublications,NewDelhi,2008. 

7. PanneerselvamR.:“DatabaseManagementSystem”,PHIPrivateLimited, NewDelhi,2008. 
8. PhilipJ, Pratt,JosephJ. Adamski:“DatabaseManagement Systems”, 

CengageLearning,NewDelhi,2009. 

9. RichardT.Watson:“DataManagement “,WILEYINDIALimited,NewDelhi,2008. 

10. RobandCornell:“DataBaseManagementSystems”CengageLearning, NewDelhi. 

2024



SEMESTER-V 

 

PRISTUNIVERSITY,THANJAVUR 

B.COM-CA 

COURSECODE COURSETITLE L T P C 

20198DSC55B Elective–IB–StockMarket Price 3 0 1 2 

 

AIM: 

Theaim of thecourseis to providepractical exposureto thestudents on the 

functioningofthestock marketand onthestock 

marketpracticesliketradingmechanism,clearingand settlement, demat trading. 

OBJECTIVES 

I. Toprovideanintroductiontothefinancial marketsandtoanalyzethe roleof 

financialmarketsforthe broadermacro. 

II. Thecourse willhelp theminbuildingcareer instockmarket/brokinghouses. 

III. Tohelpthemto understandthepractical 

aspectsofprimaryandsecondarymarketoperations. 

UNITI 

TradingMechanisminStockExchanges:Introduction-MarketTypes-Market 
Phases-Invoking anInquiryScreen-OrderManagement-TradeManagement-Auction-Limited  

Physical Market- Retail Debt Market- Internet Broking- Wireless Application Protocol.Legal  

framework of Securities Market: SEBI Guidelines Relating to the Functioning of  

StockExchanges and Intermediaries; SEBI and Investor Protection; Securities Contract  

RegulationActandListingof Securities; Regulationsand Guidelines for FIIs. 

UNITII 

ClearingandSettlementProcess: Introduction-Transactioncycle-Settlement 

Process- Settlement Agencies- Risks in Settlement- Settlement Cycle- Securities Settlement- 

Funds Settlement- Shortages Handling- Risk Containment Measures- International 

SecuritiesIdentificationNumber-ClearingSoftware-Reports-FileTransfer Protocol. 

 

UNITIII 

Tradingpatternin BSEandNSE: SecurityMarketIndicators-Needand 

Importance; BSESensex,NSE,NIFTYandotherIndexNumbers. 

 

UNITIV 

DematTrading:MeaningandSignificance;RoleofDepositoriesandCustodianof 
SecuritiesinDemat  

Trading;SEBIGuidelinesandotherRegulationsrelatingtoDematTrading;Procedureof Demat  

Trading-Introduction toOnline-Trading. 

 

UNITV 

DerivativesTrading:Approvingforderivativestrading,DerivativesmarketatNSE, 

Tradingmechanism,membershipcriteria,Turn over,Clearingandsettlement, 

RiskManagementsystem. 

OUTCOMES: 

 Understandthetradingmechanisminstock exchange. 

 UnderstandthetradingpatterninBSEand NSE. 

 Getknowledgeonthe DematTrading. 

 DiscussontheSEBIguidelines andotherregulations relatingto DematTrading. 

 GetthroughthecertificationexaminationsconductedbyBSEandNSE, and 

 StartastocktradingconcernandbecomeasuccessfulFinancialEntrepreneur. 
2025



 PedagogicalMethodsAdopted:FlippedLearning,BlendedLearning,ExperientialLearning, 

 ParticipativeLearning,CaseStudyMethodandProblemBasedLearning 

REFERENCEBOOKS: 

1. AshwaniGujral,2018,HowtoMakeMoneyinIntradayTrading,VisionBooksPvt.Limite 

d,NewDelhi. 

2. AvadhaniV.A.1997,IndianCapitalMarket,(1stEd).,HimalayaPublishingHouse. 

3. TadashiEndo,1998,The IndianSecuritiesMarketAGuideforforeign 

&DomesticInvestors,(1st Ed)., Vision Books. 

4. AmitBhargava,2003,GuidetoSEBI(Disclosure& InvestorProtection) 

Guidelines,TaxmannPublications. 

5. GurusamyS,2004,Financial Markets&Institutions,(1st Ed).,ThomsonBooks. 

6. Dave,2007,SecuritiesMarkets&Products,(2ndEd).,TaxmannPublications. 

7. KeithDickinson,2015,FinancialMarketsOperations 

Management,JohnWiley&Sons. 

 

ONLINEREFERENCE: 

1. MOOCMaterial:FinanceforEveryone:Values,Createdby:McMasterUniversity,Deliv 

eredby: Coursera,Taught by:Arshad Ahamed. 

2. MOOCMaterial:BehavioralFinance,Createdby: 

DukeUniversity,Deliveredby:Coursera,Taught by: Emma Rasiel. 

3. MOOCMaterial:BehavioralFinance(Coursera),Createdby:DukeUniversity,Deli 

veredby: Coursera,Taught by:EmmaRasiel. 

4. MOOCMaterial:PortfolioandRiskManagement(Coursera),Createdby: 

IndianSchoolofBusiness(ISB),Delivered by:Coursera,Taughtby: RamabhadranThirumalai. 
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SEMESTERV 

COMMUNICATIONSKILLS 
 

CourseCode CourseTitle L T P C 

201ACLSPSL ProfessionalSkills - - - 2 

CourseObjectives: 

TheObjectivesofthecoursearetohelpstudents/candidates: 

1. Acquirecareerskills andfullypursueto partakein asuccessful careerpath 

2. Preparea goodresume,prepareforinterviewsandgroupdiscussions 
3.  Exploredesiredcareeropportunitiesintheemploymentmarketin 

considerationofanindividualSWOT. 

CourseOutcomes: 

Attheend ofthiscoursethestudentswillbeableto: 

1. Preparetheirresumeinanappropriatetemplatewithoutgrammaticalandothererrorsand 
usingpropersyntax 

2. Participateinasimulatedinterview 

3. Activelyparticipatein groupdiscussionstowardsgainfulemployment 

4. Captureaself-interview simulationvideoregardingthejobroleconcerned 

5. Enlistthecommon errorsgenerallymadebycandidates in aninterview 

6. Performappropriatelyand effectivelyin groupdiscussions 

7. Exploresources(online/offline) ofcareeropportunities 

8. Identifycareeropportunities inconsideration oftheir ownpotential andaspirations 

9. Usethenecessarycomponentsrequiredtoprepareforacareerinanidentifiedoccupation 

(asacasestudy). 

UnitI:ResumeSkills 

 

ResumeSkills:PreparationandPresentation 

• Introductionofresumeanditsimportance 

• Difference betweena CV,Resumeand Biodata 

• Essentialcomponentsofagoodresume 

ii. Resumeskills:commonerrors 

• Commonerrors people generallymakein preparingtheirresume 

• Preparea goodresumeof her/hisconsideringallessentialcomponents 

UnitII:InterviewSkills 

i. InterviewSkills:PreparationandPresentation 

• Meaningandtypesofinterview(F2F,telephonic,video,etc.) 

• DressCode,BackgroundResearch,Do’sandDon’ts 

• Situation,Task,ApproachandResponse(STARApproach)forfacingan 

interview 

• Interviewprocedure(opening,listeningskills,closure,etc.) 

• Importantquestionsgenerallyaskedinajobinterview(openandclosed 

endedquestions) 

ii. InterviewSkills:Simulation 

• Observationofexemplaryinterviews 
2027



• Commentcriticallyonsimulatedinterviews 

iii. InterviewSkills:CommonErrors 

• Discussthecommonerrorsgenerallycandidatesmakeininterview 

• Demonstrateanidealinterview 

 

• ProcedureofGroupDiscussion 

• GroupDiscussion-Simulation 
• GroupDiscussion-CommonErrors  

Unit IV:ExploringCareer  

OpportunitiesKnowingyourself–  

personalcharacteristics 

• Knowledgeaboutthe worldofwork,requirementsofjobsincludingself-employment. 
• Sourcesofcareerinformation 

• Preparingfor acareer based ontheirpotentials and availabilityofopportunities 

 

Skill/Employability 

MeaningandmethodsofGroupDiscussion 

UnitIII:GroupDiscussionSkills 
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PRISTUNIVERSITY,THANJAVUR 

B.COM– CA 

SEMESTER-VI 

 

COURSECODE COURSETITLE L T P C 

20198SEC61 ManagementAccounting 3 1 2 5 
 

AIM  

 Toemphasistheimportanceofaccountinginformationformanagerialdecisionmakingand 

solvingproblems. 

 

OBJECTIVES 

vii. Togainexpertknowledgeofthetechniquesofmanagerialaccounting. 

viii. Toknowthe applicationofvarious financialtoolsformakingmanagerialdecisions. 

ix. Toapplytechniques ofcostingforbusiness decisions. 

Unit-I 

DefinitionofManagementaccounting— 

Nature,scope,objectives,Functionsofmanagementaccounting— 

ManagementAccountingandFinancialAccountingManagementAccountingand CostAccounting — 

Advantages& Limitationsof ManagementAccounting 

Unit-1I 

FinancialStatementAnalysis-Comparativestatement—CommonSizestatement—Trendpercentages — 

Ratio Analysis. 

Unit-Ill  

FundFlowAnalysisandCashFlowAnalysis  

Unit-IV 

MarginalcostingandBreak—Evenanalysis—Budgetandbudgetarycontrols—Classificationofbudgets 

Unit— V 

Standardcostingandvarianceanalysis,Capitalbudgeting-Importance—Techniquesofcapitalbudgeting 

 skill development 

 

 

 

 

OUTCOMES: 

 Prepareanalysisofvarious specialdecisions,usingrelevant costingandbenefits 

 Moreeffectiveplanning andcontrolsystems 

 Thestudents thoughtandknowledgeon managementAccounting 

 Helpstogiveproperideaonfinancialstatementanalysisinpracticalpointofview 

 Introducethe conceptoffundflowand cashflow statement 

 Provideknowledgeaboutbudgetcontrol keepinginmindthe scopeoftheconcept 

 Developtheknow-how andconceptof marginalcostingwithpracticalproblems 

ReferenceBooks 
2029



1. ShashiK.Gupta&R.K.Sharma -Management Accounting 

2. S:N.Maheswari-ManagementAccounting 

3. R.Ramachandran andR.Srinivasan —-ManagementAccounting 

4. HingoraniandRamanathan —ManagementAccounting 
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SEMESTER - 

VIPRISTUNIVERSITY,THANJAVUR B.COM– CA 

COURSECODE COURSETITLE L T P C 

20198SEC62 IncomeTax LawandPractice 3 1 1 5 

 
AIM: 

Tounderstandthebasicelementsof incometaxtheory,lawandpractice. 

OBJECTIVES: 

I. Tolearnthebasic conceptsin incometaxlaw 

II. Toidentifythevarioussourcesofincome 

III. Toknowtax exemptionand deductions. 

Unit—I 

Basic Concepts — Definitions — Assesses — Person, income, assessment year, previous year, basis of  

charge:Determinationof ResidentialStatus— Incomesexemptfromtax 

Unit-II 

Salary: Definition — Salary under section 17 — allowances, perquisites, profit in lieu of salary — 

deductionsundersection 16-computation of salaryincome. 

Unit—HI 

House property: Definition, exempted incomes from house property — Annual value — determination  

ofannual value—Letout—Selfoccupied — Deductions —computation of propertyincome. 

Unit—IV 

Profits and Gains of business or profession — definition — charging provisions — deductions — 

computationofbusinessand professionalincome 

Unit— V 

Capital Gains: Basis of charge — Cost of acquisition, cost of improvement — exempted capital gain — 

computation of capital gain — Income from other sources — Chargeability — deductions — Computation 

ofIncomeunder othersources. 

 

 

 

 

OUTCOMES: 

 FileIT Returnonindividualsbasis 

 ComputethetotalIncomeandDefinetaxcomplicaciesandstructure. 

 Inorder tofamiliarizethedifferent know-howandheadsofincomewithitscomponents 

 It helpstobuildan ideaabout incomefromhousepropertyasa concept 

 Itgivesmoreideaabouttheincomefrombusinessor profession 

 Makethestudentsfamiliarizeswiththeconceptofdepreciationanditsprovisions 

ReferenceBooks: 

1. Gaur andNarang -IncomeTaxLawand Practice 
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2. Jayakumar andDr.Hariharan -Income TaxLawandPractice 

3. Rajavelu— Income Tax Law&Practice 
4. Bagawathi Prasad —IncomeTa 
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PRISTUNIVERSITY,THANJAVUR 

B.COM– CA 

SEMESTER-VI 

COURSECODE COURSETITLE L T P C 

20198SEC63 DatabaseManagementSystems 3 1 1 4 

 

AIM 

Theprimarygoal of a DBMSisto provideanenvironment thatisbothconvenientandefficienttouse 

inretrievingandstoringdatabaseinformation. 

OBJECTIVES 

I. Tounderstandwhat adatabaseis,aboutdifferent 

typesofdatabases,andwhytheyarevaluableassetsfordecision making. 

II. Toappreciatetheimportanceofdatabasedesign. 
III. Howandwhymoderndatabasesevolved fromfilesand filesystems. 

UNIT-I: 

ConceptsofDBMS,advantages,variousviesofdata,dataindependence,schemaandSub-schema,datamodels,database  

languages, database administration &Users. 

UNIT-II: 

Datadictionary,overallsystemarchitecture,E-Rmodels,mappingconstraints,Keys:Primary,Candidate,SuperKey,  

Foreign Key. 

UNIT-III: 

AccessConcepts&terms:databasetables,relationaldatabase,record,fieldscontrols&objects,queriesanddynasets. 

UNIT-IV: 

Forms,reports,properties,wizards,macros,Accessrequirements,starting&quittingaccess,theaccessworkspace&tol  
lviews. 

UNIT-V: 

Creatingdatabase&tabletswith&withoutwizard,fieldname,datatypesandproperties,adding&deletingfieldsinfields. 

OUTCOME: 

 Understanddatabaseconceptsandstructuresandquerylanguage 

 UnderstandtheERmodelandrelationalmodel 

 UnderstandFunctionalDependencyandFunctionalDecomposition. 

 ApplyvariousNormalizationtechniques 

 Understandqueryprocessingand techniquesinvolved inqueryoptimization. 

 Understandtheprinciplesofstoragestructureandrecoverymanagement. 

 Understanddatabaseconceptandstructures andquerylanguage. 

References: 

1. WorkinginMS-Office—“Ron Mansfield”(TMH) 

2. CompleteReferenceAccess 2002-VirginiaAnderson(TMH) 

3. Database-ManagementSystem—Silberchatz,Korth 
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PRISTUNIVERSITY,THANJAVUR 

B.COM– CA 

SEMESTER-VI 

 

 

 

 

AIM: 

ToreachouttoalargeraudiencesinceInternetaccessisbecomingamainstream. 

OBJECTIVES 

I. Thiscourseprovides anintroductiontoinformationsystemsforbusinessandmanagement. 

II. Itisdesignedtofamiliarizestudentswithorganizationalandmanagerialfoundationsofsyste 

ms,thetechnical foundationfor understandinginformationsystems 

UnitI: 

ECommerceandE–Business–Introduction–technologicalAdvancements–Ecommerce 

defined–Ecommerce 
 

UnitII: 

BusinessModelsforE-Commerce– 
EBusinessModelsBasedontherelationshipofTransactionparties –B2c–BusinesstoBusiness –Customer  
toCustomer– Consumerto– Business 

 

UnitIII: 

E-Marketing – Traditional Marketing – Meeting the needs of Website visitors – 

E-Marketingvaluechain– Maintain website –Online Marketing 

UNIT IV 

e-PaymentSystems:MainConcernsin InternetBanking –DigitalPaymentRequirements – 

– PropertiesofElectronicCash–ChequePaymentSystemsontheInternet–Riskande-PaymentSystems– 

Designinge-paymentSystems–Online FinancialServicesinIndia-OnlineStockTrading. 

UNITV 

Information systems for Mobile Commerce: What is Mobile Commerce? – Wireless Applications –  

CellularNetwork–WirelessSpectrum–TechnologiesforMobileCommerce–WirelessTechnologies– 

DifferentGenerations in Wireless Communication 

 

OUTCOMES: 

 DemonstrateanunderstandingofthefoundationsandimportanceofE-commerce 

 Analyzetheimpact ofE-commerceonbusinessmodels andstrategy 

 DescribetheinfrastructureforE-commerce 

 Discusslegalissues andprivacyinE-Commerce 

 Assesselectronicpaymentsystems 

TEXTBOOK 

1.P.T.Joseph,S.J.,“E-Commerce-An IndianPerspective”,4Edition,PHI2012. 

REFERENCEBOOK 

DavidWhiteley,“E-CommerceStrategy,TechnologiesandApplications”,TataMc-Graw-Hill, 2001 

COURSECODE COURSETITLE L T P C 

20198DSC64A Elective– IA-E-Commerce 3 0 2 2 
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SEMESTER-VI 

PRISTUNIVERSITY,THANJAVUR 

B.COM-CA 
 

 

COURSECODE COURSETITLE L T P C 

20198DSC64B Elective–IB–WebDesigning 3 0 1 2 

Objectives: 

ThisSubjectisusefulforMakingownWebpageandhowtohostownwebsiteoninternet.Alongwiththat 

Studentswillalso learn abouttheprotocols involvin internet technology. 

 

UNITI 

Introduction to WWW : Protocols and programs, secure connections, application and 

developmenttools, the web browser, What is server, choices, setting up UNIX and Linux web servers, 

Loggingusers,dynamic IPWebDesign:Website designprinciples,planningthesiteandnavigation, 

 

UNITII 

Introduction to HTML : The development process, Html tags and simple HTML forms, web 

sitestructureIntroductiontoXHTML:XML,MovetoXHTML,Metatags,Characterentities,framesandfram  

esets, inside browser. 

 

UNITIII 

Style sheets : Need for CSS, introduction to CSS, basic syntax and structure, using CSS, 

backgroundimages, colors and properties, manipulating texts, using fonts, borders and boxes, 

margins, paddinglists, positioning using CSS, CSS2.Javascript : Client side scripting, What is 

Javascript, How todevelopJavascript, simpleJavascript, variables, functions, conditions,loopsand 

repetition 

 

UNITIV 

XML : Introduction to XML, uses of XML, simple XML, XML key components, DTD and 

Schemas,Wellformed,usingXMLwithapplication.XML,XSLandXSLT.IntroductiontoXSL,XMLtransf  

ormedsimple example, XSLelements, transformingwith XSLT. 

 

UNITV 

PHP : Starting to script on server side, Arrays, function and forms, advance PHP Databases : 

Basiccommand with PHP examples, Connection to server, creating database, selecting a database, 

listingdatabase, listing table names creating a table, inserting data, altering tables, queries, deleting 2035



database,deletingdata and tables,PHP myadmin and databasebugs. 
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LearningOutcome: 

After Studying that subject students would have capability to make own web site and host their 

ownweb site on internet. Also students would have enough knowledge about what are the 

technologiesusedin internet. 

 

ReferenceBooks: 

1. StevenHolzner,”HTMLBlackBook”,Dremtechpress. 

2. WebTechnologies,BlackBook,DreamtechPress 

3. WebApplications: Conceptsand RealWorldDesign, Knuckles,Wiley-India 

4. InternetandWorldWideWebHowtoprogram,P.J.Deitel&H.M.DeitelPearson. 
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SEMESTERVI 
 

CourseCode CourseTitle L T P C 

201ACLSCET 
CommunityEngagement 

- - - 1 

Aim: 

CourseObjectives: 

• Todevelopanappreciationofruralculture,life-styleandwisdomamongststudents 

• Tolearnaboutthestatusofvariousagriculturalandruraldevelopmentprogrammes 

• Tounderstandcausesforruraldistressandpovertyandexploresolutionsforthesame 

• Toapplyclassroomknowledgeofcoursestofieldrealitiesandtherebyimprovequalityoflearning 

CourseOutcomes: 

 

Aftercompletingthiscourse,studentswillbeableto 

 
• Gainanunderstandingof rurallife,cultureandsocialrealities 

• Developasenseofempathyandthebondsofmutualitywiththelocalcommunity 

• AppreciatesignificantcontributionsoflocalcommunitiestoIndiansocietyandeconomy 

• Learntovaluethelocalknowledgeandwisdomofthecommunity 

• Identify opportunities for contributing to community’s socio- 

economicimprovements 

UNITI-AppreciationofRuralSociety 

Rurallifestyle,ruralsociety,casteand genderrelations,ruralvalueswithrespectto  

community,natureandresources,elaboration of“soulofIndialiesinvillages” (Gandhi),ruralinfrastructure.  

UNITII-Understandingruraleconomy&livelihood  

Agriculture,farming,landownership,watermanagement,animalhusbandry,non-  

farmlivelihoodsandartisans, rural entrepreneurs, rural markets 

UNITIIIRuralInstitutions 

Traditionalruralorganisations,Self-  

helpGroups,PanchayatiRajinstitutions(GramSabha,GramPanchayat,StandingCommittees),localcivilso  

ciety,localadministration 

UNITIVRuralDevelopmentProgrammes 

History of rural development in India, current national programmes: Sarva Shiksha  

Abhiyan,Beti Bachao, Beti Padhao, Ayushman Bharat, Swatchh Bharat, PM AwaasYojana,  

Skill India,GramPanchayat Decentralised Planning,NRLM,MNREGA, etc. 
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SEMESTER-VI 

 
PRISTUNIVERSITY,THANJAVURB.CO 

M 

OpenElective-Journalism 
 

COURSECODE COURSETITLE L T P C 

201ENOEC OpenElective -Journalism 4 0 0 2 

Aim: 

 Toacquaintwiththe basicknowledgeofjournalism 

Objective: 

 Toinstilin theminds ofstudentsthedifferentaspects ofjournalism 

 Tounderstandthe differentkinds ofnews 

 Tolearn thequalities andduties ofareporter,editor andsub-editor 

 Tofamiliarizewiththestyle andfeaturesofthedifferentsectionsinanewspaper 

Outcome: 

 Becomeajournalist 

 Explorethedifferent kindsofnews 

 

UNIT-I 

Journalism –Definition,Qualitiesofajournalist,Formsofjournalism,Roleandelements 

UNIT-II 

News–Definition,Kinds,Elements,Sources 

UNIT-III 

Reporters 

UNIT-IV 

TheEditor and the Sub-editor 

UNIT –V 

LanguageofJournalism,StyleQ  

ualitiesof aWriter 

WritingaNewsstory,OpinionPieces,Reviews,Headlines,Editorials 

 

ReferenceBook:- 

 

Author Titleofthe book Edition/ Year Publisher 

Susan Journalism   

JohnHogenberg ProfessionalJournalism 2012  

M.JamesNeal NewsWritingand Reporting  Surjeet 

Publication 

M.VKomath TheJournalist’sHandbook   

2039



SEMESTER-VI 

 
PRISTUNIVERSITY,THANJAVURB.CO 

M 

OpenElective:DevelopmentofMathematicalSkills 
 

COURSECODE COURSETITLE L T P C 

201MAOEC OpenElective:DevelopmentOfM 
athematicalSkills 

4 0 0 2 

 

Objectives 

Knowledge and understanding are fundamental to studying mathematics and form the base 

fromwhichtoexploreconceptsanddevelopproblem- 

solvingskills.Throughknowledgeandunderstandingstudents developmathematicalreasoningto 

makedeductionsand solveproblems. 

To develop student’s ability to apply both conventional and creative techniques to the solution 

ofmathematicalproblems 

UnitI  

Simpleinterestandcompoundinterest  

UnitII 

Sinkingfund – discounting– tradediscount– quantitydiscount–cash discount 

UnitIII Settheory– 

Series UnitIV 

Matrices–Determinants 

UnitV  

Assignmentproblems  

References 

1. P.A.Navanitham,BusinessMathematics &Statistics 

2. Kantiswarup,P.K.GuptaandManmohan,“OperationsResearch” 

 Learningoutcomes

 Bytheend ofthis course,you shouldbe ableto

 knowanddemonstrate understandingof theconceptsfrom 

thefivebranchesofmathematics(OperationsResearch,Set Theory,statistics, 

MatricesandBusinessmathematics)

 useappropriatemathematicalconceptsandskillstosolveproblemsinbothfamiliarandunfami 
liarsituations includingthose in real-life contexts

 Selectand applygeneralrulescorrectlyto solve problems includingthose in real-life contexts.
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SEMESTER-VI 

 
PRISTUNIVERSITY,THANJAVURB.CO 

M 

OpenElective:Instrumentation 
 

COURSECODE COURSETITLE L T P C 

201PHOEC OpenElective:Instrumentation 4 0 0 2 

Aim: 

Makingandanalyzingmeasurementsistheprimarytaskoftheexperimentalphysicist.This 

includes designing experiments. Most experimental work, whether in bench-top situations, or 

usingcomplex instruments. To many physicists this can be as interesting and involving as the basic 

physicsoneis tryingto do. 

Objectives: 

 Tobuildthe strongfoundation inphysics ofstudents neededforthefield of Instrumentation. 

 To preparestudent to applyreasoninginformed bythe contextual knowledgeto practice. 

 Toprovide opportunityfor students to work as part ofteams on multi-disciplinaryprojects. 

UNIT –I: INTRODUCTION 

Potentiometer-  

calibrationofvoltmeterandammeter,measurementofresistance,Principlesofnetworktheorems– 

Thevenin’s andNorton’stheorem–Bridges : 

ACbridges–Maxwell,Owen,ScheringanddeSauty’sbridges–Wienbridges. 

 

UNIT –II:ELECTRONICINSTRUMENTS–I 

Basiccharacteristicsofinstruments–resolution–sensitivity-  

Audiofrequencyoscillator,Conversionofgalvanometerintovoltmeterandammeter–resistancemeter-  
AmplifiedD.C.meter– 

Chopperstabilizedamplifier –A.C.Voltmeter using 

rectifiers–Electronicmultimeter–Differentialvoltmeter–Digitalvoltmeters– 

Componentmeasuringinstruments (quantitative studies) 

 

UNIT –III:ELECTRONICINSTRUMENTS–II 

Signalconditioningsystems–DCandACcarrier systems –Instrumentation amplifiers– 

Vibratingcapacitoramplifier–Analogtodigitaldataandsampling– 

A/DandD/Aconvertor(successiveapproximation, ladder and dual slopeconverseons). 

 

UnitIV–RecordingDevices 

Recordersnecessity–Recordingrequirements–Analogrecorders–Graphicrecorders– 

stripchartrecorders – Galvanometer types recorders–Nulltyperecorders. 

 

UnitV–CRO 

CRO–Constructionandaction–Beamtransittime andfrequencylimitations– 

Measurementofpotential,current,resistance,phaseandfrequency–Specialpurposeoscilloscopes– 
Samplingstorageoscilloscope. 

 

 

BooksforStudy 

1. Electronic Instrumentation and Measurement techniques – W.D. Cooper and A.D. Helfrick – 2041



PHI– Thirdedn. –1989 
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LearningOutcomes: 

 Appreciateimportantpracticalaspectsoftheoreticalknowledge:howimportantcomponentswork 

,when to impedancematch, non-ideal behaviourofop-amps etc. 

 Acquireasoundunderstandingofthe roleof noise in measurementsystemsandknow 
howtoapplynoisereduction techniques. 

 

BooksforReference: 

1. A course in electrical and electronic measurements and Instrumentation – 

A.K.Sawhmey–DhanpatRaiand Sons– 1990. 

2. Electronic measurements and instrumentation – Oliver Cage – McGraw Hill – 

1975. 
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SEMESTER-VI 

 
PRISTUNIVERSITY,THANJAVURB.CO 

M 

 

COURSECODE COURSETITLE L T P C 

201MBOEC OpenElective:WildLifeConservation 4 0 0 2 

 

Aim: 

Toenablethestudents understandtheneed ofconservationofwildlifeinIndia. 

 

 

Objectives: 

 

 Maintenanceofrarespeciesinprotectedareassuchasnationalparks,sanctuariesetc.,Establishment 

of specificbiospherereservesforendangeredplants and animals. 

 Protectionofwildlifethroughlegislationsuchasbanninghuntingetc., 

 Imposingspecificrestrictionsonexportofendangeredplantsandanimalsortheirproducts. 

CourseOutcome: 

 

 Protectionofnaturalhabitatsoforganismsthrough controlledexploitation. 

 Educatingthepublicabouttheneedtoprotect the environment 

 Longrange goal forpreservethe wildlife forwelfareof futuregenerations 

 ConservationandMaintenanceof endangered plantsin wildlife 

 

UnitI: 

WildlifeManagement:Basicconceptsandprinciples-Wildlifemanagementbeforeand 

afterimplementationofWildLife(Protection)Act,1972–IUCN–CITES –NBA– IBA– 

Evaluation of Wildlife habitat: Define habitat – Forest habitat types - basic survey techniques  

ofhabitats–Vegetativeanalyses–Pointcenteredquadrat,Quadrat,striptransect– 

Habitatmanipulation:Food, Water, shade, impact andremoval ofinvasivealien species. 

UnitII: 

Introductiontoconservationbiology,theoriginofconservationbiology,ethicalandeconomicalval  

 
andreintroduction (Tiger, rhinoceros,gaur). 

UnitIII: 

Biodiversity: Definition and importance - Biodiversity hotspots in India: Western 

Ghats,Eastern Himalayas. Mega diversity nations – an introduction. Landscape approach and 

peopleparticipationin biodiversityconservation. 

 

UnitIV: 

Role of Government and Non-Government organizations in conservation.– Government - 

WildlifeInstituteofIndia,MinistryofEnvironmentandForests(MoEF),NationalBiodiversity 

uesofconservationbiology,definitionofbiodiversity,typesofbiodiversity,threats to biodiversity. 

Scopes and importance of conservation methods – In-situ and Ex-situconservation approaches 

ofIndian  animals.  Captive  breeding  (Lion-tailed  macaque,  white  tigerandvultures) 
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Authority (NBA), Zoological Survey of India (ZSI), Botanical Survey of India (BSI), Salim  

 
NaturalHistory(SACON),CentreforEcologicalSciences(CES).NGOs.– 

BombayNaturalHistorySociety (BNHS), World Wide Fund for Nature (WWF), Wildlife Trust  

ofIndia(WTI),NilgiriWildlifeandEnvironmentAssociation(NWEA),WildlifeConservationSociety(  

WCS). 

 

UnitV: 

Conservation BiologyTools-BiologicalParks,Zoological Parks,Forest ResearchInstitute, 
AgriculturalResearchInstitutions,GenePools,CryopreservationCentres,InterpretationCentresandrol  
eofFieldBiologists. 

References: 
1. Anon,1992.Conservationonbiologicaldiversity.Textandannexure –WWF-India. 
2. Gaughley,G. andA. Gunn.1995. 

ConservationBiologyinTheoryandpractice.BlackwellPublishers. 
3. Dobson,A.P.1996.ConservationandbiodiversityscientificAmerican 

Library,NewYark,USA. 
4. JohnM.Fryxell,AnthonyR.E.Sinclair 

andGraemeCaughley.2014.WildlifeEcology,Conservation andManagement. 
3rdEd. WileyBlackwellP 

AliCentre for Ornithology and 
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SEMESTER-VI 

PRIST UNIVERSITY, 

THANJAVURB.COM 

COURSECODE COURSETITLE L T P C 

201CAOEC OpenElective–E- Learning 4 0 0 2 

 

COURSEOBJECTIVES 

 Learnthebasics ofE-Learningconcepts. 

 Learnthecontentdevelopmenttechniques. 

 

COURSEOUTCOMES 

 Develope –learningapplication ontheirown. 

 Abilitytodevelop contents fore-learning. 

 Toperform coursemanagementusingtools. 

 

UNITIINTRODUCTION 

Introduction – Training and Learning, Understanding elearning, components 

andmodels of e- learning, Advocacy of e-learning – benefits, learning styles, criteria 

forchoosing,-Applications of E-learning. 

UNITIICONCEPTSandDESIGN 

E-Learning Strategy, the essential elements of elearning strategy, Quality  

assuringe-learning, suppliers and resources, virtual learning environments, authoring  

tools, e-assessment, Learning Design Issues – purpose, general principles, designing live  

e-learning,designingselfmanaged learning. 

UNITIIIAPPLICATIONS 

Moodle2.0E-LearningCourseDevelopment– 

Features,Architecture,Installationand ConfiguringSite. 

UNITIVCOURSEMANAGEMENT 

Creating–Categories,Courses,AddingStaticCourseMaterial– 

Links,Pages,Moodle HTML Editor, Media Files, Interacting with Lessons and  

Assignments –EvaluatingStudents – Quizzes and Feedback. 

UNITV ENHANCEMENT 

Adding Social Activities - Chat, Forum, Ratings, Blocks – Types,  

Activities,Courses,HTML, OnlineUsers– FeaturesforTeachers. 

REFERENCEBOOKS: 

1. DeliveringE-Learning:Acomplete StrategyforDesign, Applicationand 

Assessment,KennethFee, Kogan page, 2009. 

2. DesigningSuccessfule-Learning,MichaelAllen,PfeifferPublication,2007. 

3. Moodle2.0E-learningCourseDevelopment,WilliamRice,PACKT,2011. 

4. Moodle2.0 FirstLook, MaryCooch, 2010. 
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PRIST UNIVERSITY, 

THANJAVURB.COMC 

A 

COURSECODE COURSETITLE L T P C 

201CSOEC OpenElective-Web Technology 4 0 0 2 

AIM 

ToequipthestudentswithbasicprogrammingskillinWebTechnology. 

OBJECTIVE 

 Tounderstandthe conceptsand architectureoftheWorldwideWeb. 

 Tounderstandandpracticemarkuplanguages 

 TolearnStyleSheetandFrames 

 

 

InternetTechnologies:modeminternet addressing. 

UNITII 

Internetbrowsers:InternetExplorer–Netscapenavigator-  

IntroductiontoHTML:Htmldocument– anchor tag–hyperlink.  

UNITIII 

Headandbodysections:Headersection–titles–links-colorfulwebpage– 

samplehtmldocument – Designingthe bodysection: paragraph – tab setting.  

UNITIV 

Orderedand unorderedlists: list–unordered list–headingina list-orderlist-nested list. 

UNITV 

Tablehandling:tables–tablecreationinhtmlcellspanningmultiplerowsandcolumns-  

coloringcells-sampletables-frames frameset definition-nestedframes set. 

OUTCOMES: 

 Acquireknowledgeaboutfunctionalitiesofworld wideweb 

 Exploremarkuplanguagesfeaturesand createinteractive webpagesusingthem 

 LearnanddesignClientsidevalidationusingscriptinglanguages 

 AcquireknowledgeaboutOpensourceJavaScriptlibraries 

 Abletodesignfrontend webpage andconnecttothebackenddatabases. 

REFERENCEBOOKS 

1. WorldWideWeb design with HTML– C.Xavier – Tata McGraw–Hill–2000. 

2. Principlesof webdesign–Joel Sklar–Vikas publishinghouse2001. 

 

 

UNITI 

IntroductiontotheInternet:networking-internet–email– 
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COURSECODE COURSE  TITLE L T P C 

201TERP9 TALLY ERP 9 - - - 3 

 

AIM 

 To develop the knowledge regarding the concepts of financial accounting in students that is used for learning to 

maintain accounts.  

OBJECTIVES 

 To impart practical knowledge in TALLY and ensures that finance for the company is always in order and is correct 

at all given points of time.  

UNIT – I 

 TALLY – Introduction to Tally Prime –Difference between Tally Prime and Tally ERP 9 – New Features in Tally 

Prime 

UNIT – II 

 Company Creation – Chart of Accounts  

UNIT – III 

 Inventory Master and Inventory Vouchers in Tally  

UNIT – IV 

 Payroll Master in Tally  

UNIT –V 

 Reports in Tally  

OUTCOME 

 Students are able to get placements in different offices as well as companies in Accounts departments. 

REFERENCE BOOKS 

1. Learn Tally Prime – Gaurav Agarwal 
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PRIST UNIVERSITY, 

THANJAVURB.COM-CA 

RESEARCHINTEGRATEDCURRICULUM 

The relationship between teacher and learner is completely different in higher 

educationfrom what it is in school. At the higher level, the teacher is not there for the sake of the 

student;bothhavetheirjustificationintheserviceofscholarship.Forthestudentswhoaretheprofessional 

softhefuture,developingtheabilitytoinvestigateproblems,makejudgmentsonthe basis of sound 

evidences, take decisions on a rational basis and understand what they aredoing and why is vital. 

Research and inquiry is not just for those who choose to pursue anacademiccareer.Itis central 

toprofessional lifeinthetwenty-firstcentury. 

 

 

It is observedthat the modern world is characterized by heightened levels of 

complexityanduncertainty.Fluidity,fuzziness,instability,fragility,unpredictability,indeterminacy,t 

urbulence, and changeability, contestability: these are some of the terms that mark out the 

worldofthetwenty-firstcentury.Teachingandresearchiscorrelatedwhentheyareco-related.Growing 

out of the research on teaching- research relations, the following framework has beendeveloped 

and widely adopted to help individual staff, course teams and whole institutionsanalyze their 

curricula and consider ways of strengthening students understanding of and 

throughresearch.Curricula can be: 

 

 

Research –Led:Learningaboutcurrentresearchin thediscipline 

Here the curriculum focus is to ensure that what students learn clearly reflects current 

andongoingresearch in theirdiscipline. This mayincluderesearch donebystaff teachingthem. 

Research–Oriented:Developingresearchskillsandtechniques 

Here the focus is on developing student’s knowledge of and ability to carry out 

theresearchmethodologies and methods appropriate totheirdiscipline(s) 

Research–Based:Undertakingresearchandinquiry 
Here the curriculum focus is on ensuring that as much as possible the student learns 

inresearchandorinquirymode(i.e.thestudentsbecomeproducersofknowledgenotjustconsumers). 

The strongestcurricula formof this isin those special undergraduate programmesfor selected 

students, but such research and inquiry may also be mainstreamed for all or manystudents. 

Research-Tutored:engagingin researchdiscussions 

Here the focus is on students and staff critically discussing ongoing research in 

thediscipline. 

All four ways of engaging students with research and inquiry are valid and valuable 

andcurricula canand should contain elements of them. 

Moreover,thestudentparticipationinresearchmaybeclassifiedas,Leve 

l1: Prescribed Research 

Level 2: Bounded 
ResearchLevel 3: Scaffold 
ResearchLevel4:SelfactuatedR 
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esearch 

Level5:OpenResearch 

Taking into consideration the above mentionedfactsinrespectof integrating researchinto 

the B.Com curriculum, the following Research Skill Based Courses are introduced in 

theB.Comcurriculum. 

Semester RSBCourses Credits 

II Research LedSeminar 1 

III ResearchMethodology 3 

V ParticipationinBounded Research 2 

VI ProjectWork 4 

Blueprintforassessmentofstudent’sperformanceinResearchLedSeminarCourse 

⚫ InternalAssessment: 40Marks 

⚫ SeminarReport(UG)/ConceptNote(PG) : 5 X 4=20 Marks 

⚫ SeminarReviewPresentation : 10 Marks 

⚫ Literature Survey :10 Marks 

⚫ SemesterExamination : 60 

Marks 

(EssaytypeQuestions set bythe concerned resourcepersons) 

Blueprint for assessment of student’s performance in Research Methodology 

CoursesContinuousInternalAssessment: 20Marks 
⚫ Research Tools(Lab): 10Marks 

⚫ Tutorial: 10Marks 

ModelPaperWriting: 40Marks 

 Abstract: 5Marks 

 Introduction: 10Marks 

 Discussion: 10Marks 

 ReviewofLiterature: 5 Marks 

 Presentation: 10Marks 

SemesterExamination: 40Marks 

 

Total: 100Marks 
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M.COM PROGRAMME 

Regulation 2020 
 

Commerce is a professional course among the various arts subjects. Commerce is 

instrumental in bringing about changes in all aspects of the society. It promotes 

growth and development. The changes in the economic policies of the country and 

the computer application in business offer variety of opportunities for innovative and 

creative people to carry out their career with new vigor and enthusiasm. 

In the present scenario the market based system has gradually expanded across the 

world securing a strong position in the market overcoming all borders and barriers. 

The rapid changes in the field of economics, information technology, politics and 

also in the organizational structure and the increased complexities of the business 

world posses series of problems to the modern commerce student. At this backdrop 

the new syllabus is designed for the M.Com Programme of the PRIST 

UNIVERSITY 
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SCHOOLOFCOMMECREANDBUSINESSMANAGEMENT 

DEPARTMENT OF 

COMMERCE 

M.Com,- REGULATION 2020 

COURSE 

STRUCTURESEMESTER–I 

CourseCode CourseTitle L T P C 
 

 

20261SEC11 

20261SEC12 

20261SEC13 

20261SEC14 

20261DSC15-- 

SEMESTERI 

MarketingresearchandConsumerBehavior 

HumanResourcemanagement 

ServicesMarketing 

AdvancedCostManagement 

DisciplineSpecificElective- I 

 

6 0 0 4 

6 0 0 4 

5 0 0 4 

6 1 0 4 

5 0 0 4 

20261RLS16 ResearchLedSeminar - - - 1 

Total 28 1 0 21 

 

 

20261SEC21 

20261SEC22 

20261SEC23 

20261SEC24 

20261DSC25- 

20261RMC26 

 

SEMESTER–II 

QuantitativeTechniquesForDecisionMaking 

Total QualityManagement 

AdvancedManagement Accounting 

SecuritiesAnalysisandPortfolioManagement 

DisciplineSpecificElective–II 

ResearchMethodology 

 

 

5 1 0 4 

5 0 0 4 

5 1 0 4 

5 0 0 4 

5 0 0 4 

3 0 0 2 

20261BRC27 ParticipationinBoundedResearch - - - 2 

Total 28 2 0 24 

 

 

20261SEC31 

20261SEC32 

20261SEC33 

20261DSC34- 

202--OEC35 

 

SEMESTER-III 

ProjectPlanningand Control 

AdvancedCorporateAccounting 

BrandManagement 

DisciplineSpecificElective–III 

OpenElective 

 

 

5 1 0 5 

5 2 0 5 

5 2 0 5 

5 0 0 4 

4 0 0 3 

20261SRC36 
 

 

 

 

20261SEC41 

20261SEC42 

20261SEC43 

ParticipationinScaffoldResearch(Societal  

Project) 

Total 

SEMESTER-IV 

IncomeTaxLawandTaxPlanning 

InternationalBusiness 

Co-OperationinIndia andAbroad 

- - - 2 

 

24 5 0 24 

 

 

5 2 0 5 

5 1 0 5 

5 1 0 5 
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 20261DSC44- DisciplineSpecificElective-IV 5 0 0 4  

20261PRW45 ProjectWork - - - 6 

20261PEE Program– ExitExamination    2 

 Total 20 4 0 27 

 TotalCreditForthe Programme - -  96 

DISCIPLINESPECIFICELECTIVECOURSES 

SEMESTER COURSETITLE 

I Strategic 

ManagementOrganizatio 
nalBehaviour 

II CorporateLegalFrameWork 
RetailManagement 

III Indian Financial 
SystemInternationalMar 

keting 

IV Customer Relationship 
ManagementInternationalFinancial 
Management 

 

OpenElectives 

Semester OpenElective Courses 

 

a) Writingforthemedia 

b) ApplicableMathematicsTechniques 
c) Bio-medicalInstrumentation 

III d) GreenChemistry 

e) HerbalMedicine 

f) M-Marketing 

 

 

OUTCOMES: 

 

 PO1-To acquaint a student with conventional as well as contemporary areas in the discipline 

ofCommerce. 

 PO2-Toenableastudentwellversedinnationalaswellasinternationaltrends. 

 PO3-To enable thestudents 

forconductingbusiness,accountingandauditingpractices,roleofregulatorybodiesincorporateandfinancial 

sectorsnatureofvariousfinancialinstruments. 

 PO4-Toprovidein- 

depthunderstandingofallcoreareasspecificallyAdvancedAccounting,InternationalAccounting,Manage 

ment,SecurityMarketOperationsandBusinessEnvironment,ResearchMethodologyandTaxplanning. 
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 PO5-Serveasahumanresourceneededforindustry,consultancy, education, service,research, 

publicadministration,insuranceandmanagement. 

 PO6-Understandfinancial and marketing both localand international issues andresponsibilities of 

abusinessorganization. 
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SEMESTER-I 

 

PRIST UNIVERSITY, 

THANJAVURM.COM 

COURSECODE COURSETITLE L T P C 

20261SEC11 MarketingResearchandConsumerBehavior 6 0 0 4 

 

AIM  

 ToplanforMarketingResearchandtopredictthebehaviour of aconsumer atthemarketplace. 

OBJECTIVES 

I. ToascertainMarketingResearchaidsandtheirimpacts. 
II. Toplanforanewproductpricing,marketingpolicyandstrategy. 

III. Toidentifythedifferenttypesofconsumersandtheirbehaviour. 
UNIT–I 

Introduction:Marketingresearch–AnIntroduction–Problem,discoveryandformulation– 
Marketingresearchprocess- Scientificmethod–Researchdesign –experimentaldesign. 

UNIT–II 

Data Collection and Data analysis: primary data – secondary data collection – Server method and  

itsadministration – Questionnaire design- Attitude measurement and scaling techniques -  

observationmethod-Sampling concepts – Selecting a sample – processing of collected dataTabulation  

ofdata –Dataanalysisandinterpretation-PresentationofResearchproject 

UNIT–III 

Product Research – Advertising Research- Motivation Research- Sales control Research- 
EthicalissuesinMarketingResearch–Futureof marketingResearch. 

UNIT–IV 

Consumer Behaviour: Introduction of Consumer Behaviour – Consumer Research – Family – 
Women Consumers – Rural Consumers – Special Area Consumers market segmentation- 

Consumersneeds and Motivation – Consumer Personality – Consumer Perception- the process of learning 

ConsumerBehaviour. 
Employability 

UNIT–V 

Thenatureofconsumerattitudes–Modelsofconsumerbehavior–Groupdynamicsandconsumer  
reference groups – Communication, Advertising and Consumer buying behavior – the familyand life style  

marketing – Culture, Social class and consumer behavior – Consumer protection –Consumerprofiling– 

Digitalmarketing 

OUTCOME 
 Thisspecializationlaysthenecessarygroundworkforanoverallsuccessfulmarketingstrategy 
 Knowledgerequiredtounderstandthestate 

ofyourproductbeforeapproachingthemarketstrategy 

 Interpretdevelopmentofmarketingresearch 
 Identifythemajor influencesinConsumer Behaviour 
 TheoryofConsumerbehaviourandrelatesittothepracticeofmarketing. 
 Demonstratehowknowledgeofconsumerbehaviourcanbeappliedtomarketing. 

REFERENCE BOOKS 

1. MarketingResearch– Dr.D.D.Sharma 
2. ConsumerBehaviour-Dr.S.L.Gupta 
3. MarketingResearchand ConsumerBehavior–M.S.Raju 

4. MarketingResearchandConsumer Behavior- Dr.DominiqueXardel 
5. ConsumerBehaviour–SumitraPal 

 

 

SEMESTER-I 
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PRIST UNIVERSITY, 

THANJAVURM.COM 

COURSECODE COURSETITLE L T P C 

20261SEC12 HumanResourceManagement 6 0 0 4 

AIM 

ToconsidertheimplicationsofdiversityforthedevelopmentandsynthesisofspecificHuman 
ResourcePolicyarea. 

 

OBJECTIVES 

I. Toidentifytheobjectivesofrecruitingandselectingadiverseworkforceasanimportantorganizationalgo 
al. 

II. Toadopt suitableperformanceappraisal methods,promotionpoliciesetc. 

UNIT–I 

Meaning – Nature and scope, characteristics – Functions – Objectives of organization of 

HumanResource department – HRM- Revaluation and Development of HRM – Role Qualification and 

qualitiesofH.R.Manager–HRM- HumanResourcePlanning. 
UNIT–II 

Recruitment – Sources and Techniques of Recruitment- Selection , Placement and Induction – 
Interviews–Training–PrincipalMethods- Steps- Evaluationof TrainingPerformance. 

UNIT–III 

Human Resource Development (HRD) – Management Development programmes – 

performanceAppraisal–Counseling–ManagerialAppraisal. 

UNIT–IV 

Promotion – Transfer – demotion and discipline – Compensation – Career Planning – 
CareerDevelopment–Absenteeism–Managingchange–ResistanceandApproachestoOrganizationchange. 

UNIT–V 

JobEvaluation–Advantagesand Problemsofjobevaluation-WagesandSalaryAdministration 
– Bonus–FringeBenefits–MotivationandMotivationtheories–Leadership–Morale–Communication 

– JobSatisfaction. 

 

Employability 

OUTCOME 
 Contributetothedevelopment,implementation,andevaluationofemployee 

recruitment,selection,andretentionplansandprocesses 

 Develop,implement,andevaluateemployeeorientation,training,anddevelopment programs. 
 Understandingofthebasicconcepts, functionsandprocessesofHRM 

 Developaselectionandinterviewingprogram 
 Knowformalize,DesignandevaluatevariousRecruitment andPlacement policies. 
 Usemethodsofcollectingjobanalysisinformation. 

 

REFERENCE BOOKS 

1. K.Davies–PersonnelandHumanResource Management. 
2. L.M.Prasad,C.B.Memoria–HumanResourceManagement. 
3. P.Subbarao–EssentialofHumanManagementandIndustrialrelations. 

4. C.S.VenkataramanandB.K.Subtava–PersonnalManagementand HumanResources. 
5. Dr.L.M.Prasad–HumanResourceManagement. 
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SEMESTER-I 

 

PRIST UNIVERSITY, 

THANJAVURM.COM 

COURSECODE COURSETITLE L T P C 

20261SEC13 ServicesMarketing 5 0 0 4 

AIM 

TofocustheOrganizationsofferingsocialservicesincludinghealthcenterscommunication 

organizations,educationalinstitutions 

OBJECTIVES 

I. Tostudythetotalqualitymanagementinmaintainingandimprovingthequalityofservices. 
II. Toknowthetourismandotherservicemarketingactivities. 

UNIT–I 

Introduction–Reasonsforgrowthinservicesector–Roleofservicesin aneconomy–distinction between 

goods and services – Classification of services – Marketing Management process forServicemarketing. 

UNIT–II 
Development of service marketing mix – Components in the mix – People –Process – 

Physicalevidenceinmanagingdemandandsupply. 

UNIT–III 

Managing service quality –Dimensions and measurement of service quality– gap analysis –Total 

Quality Management – Guidelines for managing service competition – Globalization of services- 

Challenges to global service marketers – Typical international services Barriers to international 

marketingservices. 

UNIT–IV 

Marketing ofInsurance Services – Users – Benefits – Formation of marketing mix for 

insuranceproducts – Tourism – Marketing mix for tourism, Hotel – Market segmentation for hotels- 

Marketing mixforhotels. 

UNIT–V 

Hospitals: Marketing of Health care- Types of Hospitals- Marketing mix for health care, 

Personalcare: Marketing mix for personal care, Education marketing-Literacy – The concept- Marketing 

mix foradult,elementary,secondaryandhigher education. 

Employability 
OUTCOME 

 Focusesonservices, 

servicedesign,andserviceinnovation,withtheaimofdevelopingempathyforcustomersandu 
nderstandingthecustomerexperience 

 Strategiesthatsupportbroadermarketingdecisions. 

 Developanunderstandingoftherole ofrelationshipmarketingandcustomerservice 
 Demonstrateknowledgeoftheextendedmarketingmixforservices. 
 Exhibitthecapabilitytoworkeffectivelywithinateamenvironment. 
 DevelopandjustifymarketingplanningandControlSystems. 

 

REFERENCE BOOKS 

1. S.M.Jha–ServicesMarketing 
2. VasanthiVenugopal-ServicesMarketing 
3. B.Balaji–ServicesMarketingFurthermoreManagement 
4. ValarieAZeithaml- ServicesMarketing 

5. Dwayne D.Gremler –ServicesMarketing 

6. MaryJoBitner–ServicesMarketing 
7. AjayPandit–ServicesMarketing 
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SEMESTER-I 

 

PRIST UNIVERSITY, 

THANJAVURM.COM 

COURSECODE COURSETITLE L T P C 

20261SEC14 AdvancedCostManagement 6 1 0 4 

 

AIM 

Toprovideinformationtocostmanagementtoserveasaguideformakingdecisionsforabetter 

futureofthebusiness. 
OBJECTIVES 

I. Tousecostingdataformakingdecisions. 
II. Tolearnmoderncostmanagementconcepts. 

 
 

and opportunity cost – Objectives of a costing- System – Implementation of Costingsystem–Essentialsof 

goodcostingsystem. 

UNIT–II 

Marginal costing – Distinction between Marginal Costing and Absorption Costing – Break 

EvenAnalysis-Cost–Volume–Profitanalysis–Variousdecisions–makingproblems. 

UNIT–III 

Costing of Service Sector – Cost units – Transport Costing- Operating Cost of Cinema Houses – 

HotelOperatingCosting. 

Employability 

UNIT–IV 

StandardCostingand Varianceanalysis. 

UNIT–V 

BudgetaryControl –FlexibleBudgets–PerformanceBudget–ZerobasedBudget. 

OUTCOME 

 Studyofdecisionmakingandperformanceevaluationtechniquesinmanagementaccounting 
 Understanddecisionmakingandperformanceevaluationtechniquesin 

managementaccounting. 

 Inmoderncompetitivebusinessenvironment,suitablebusinessdecisionmakingisverycrucial 
 Identify relevant information for decision making purposes in order to produce 

financialanalysesforarangeofdecisionssuchasproduct- 

mix,pricing,outsourcingandspecialorders. 

 Usestandardcoststoprepare budgetsforplanningandcontrolpurposes. 

 Understandtheprinciplesofstandardcosting. 

REFERENCE BOOKS 

1. A.Murthy&S.Gurusamy– CostAccounting 

2. CharlesT.HorgrewandGeoge Foster-CostAccountingaManagerialEmphasis 

UNIT–I 

Self-StudyUnit:Costconceptsindecisionmaking-Relevantcost-Differentialcost–Incremental cost 
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SEMESTER-I 

PRIST UNIVERSITY, 

THANJAVURM.COM 

COURSECODE COURSETITLE L T P C 

20261DSC15A Elective–I-AstrategicManagement 
5 0 0 4 

AIM 

Tounderstandtheimportanceofstrategicmanagementinmodernbusiness. 
 

OBJECTIVES 

I. Toconsidercorporate strategyformulationatthebusinessleveltohavecompetitiveadvantages. 
II. TostudysituationalandSWOTanalysis. 

III. Tofocusonstrategyformulationandevaluation. 

UNIT–I 

Business Policy and strategicmanagement– Conceptualization –Features of Strategy – 
StrategyandTactics- Corporate,BusinessandFunctional levelsof Strategy. 

UNIT–II 
EnvironmentalScanningofAnalysis-Features-MethodsofEnvironmentalanalysisandForecasting-  
ExternalandInternalEnvironment–SWOTanalysis. 

UNIT–III 
CorporateAppraisal-Process–MethodsAndTechniquesused–Internalanalysis-  Comparativeanalysis–

CorporateCapability. 

UNIT–IV 
CorporateStrategyformulation-Implementation-ExpansionthroughIntegration–VerticalIntegration-  

Diversification - Mergers - Takeovers – Acquisition – Joint venture-Divestment Strategy – 

LiquidationStrategy. 

UNIT–V 
StrategyEvaluationandControl-StrategicControl–Types– 

DifferencesBetweenStrategicandoperationalcontrol -Evaluationfor StrategicandOperationalControl. 

Employability 

 

OUTCOME 

 ThecoursehelpedthestudentstogainknowledgeincorporatestrategyformulationandSWOTanalysis. 
 Understandthebasicconceptsandprinciplesofstrategicmanagementanalysetheinternalandexternalen 

vironmentof business 

 Developandprepareorganizationalstrategies thatwillbeeffectiveforthecurrentbusinessenvironment 

 Devisestrategicapproachestomanagingabusinesssuccessfullyinaglobalcontext. 
 Integrateandapplyknowledgegainedinbasiccoursestotheformulationandimplementationofstrategy 

fromholisticandmulti-functionalperspectives. 

 

REFERENCE BOOKS 

1. MichealProter-CompetitiveStrategy,Competitiveadvantage. 
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SEMESTER-I 

PRIST UNIVERSITY, 

THANJAVURM.COM 

COURSECODE COURSETITLE L T P C 

20261DSC15B Elective-I–BOrganizationalBehaviour 
5 0 0 4 

AIM 

TolearnabouttheIndividualandGroupbehaviourinanOrganization. 

 

OBJECTIVES 

I. TostudytheapproachesandcharacteristicsofOrganizationalBehaviour. 
II. ToknowtheLeadershipStylesandLeadershipTheory. 

III. TohighlighttheimportanceofMotivationinanOrganization. 

UNIT–I 

Introduction: Concept and meaning of OB – Nature of OB – Role of OB – Approaches to OB – 

Characteristicsof OB. 

UNIT–II 

Individual Behavior – Perception – Personality – Meaning and Definition of perception –  

NatureofPerception–ImportanceofPerception–PerceptionProcess–StagesintheDevelopmentofPersonality– 

NatureofPersonality–GroupDynamics–TypesofGroups. 
UNIT–III 

Leadership – Meaning and Definitions – Nature and Characteristics of Leadership – 

LeadershipStyles (or) Types of Leadership – Functions – Importance of Leadership – Successful 

Leadership –LeadershipTheory. 

UNIT–IV 

Authority – Elements and Characteristics – Types of Authority – Nature of Accountability – 

Delegation of Authority – Elements of Delegation – Principles of Delegation –Types of Delegation – 
Importanceof Delegation. 

UNIT–V 

Motivation–MeaningandDefinitionofmotivation–Nature–Types–ImportanceofMotivation – 

Theories of Motivation – Features of Theory Z – Motivational Techniques –Limitations ofMBO– 

ImplementationofMBO–JobEnrichment. 

Employability 

 

OUTCOME 

 Examinethedifferencesandsimilaritiesbetweenleadership,power, andmanagement 

 Impact thata company'sstructure anddesigncanhave onitsorganizationalbehavior 
 Impactofcultureonorganizationalbehavior 

 Analyzemanagementissuesasrelatedtoorganizationalbehavior 
 Examinechallengesofeffectiveorganizationalcommunication 
 Evaluateethicalissuesasrelatedtoorganizationalbehavior 
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SEMESTER-II 

PRIST UNIVERSITY, 

THANJAVURM.COM 

COURSECODE COURSETITLE L T P C 

20261SEC21 QuantitativeTechniquesFor DecisionsMaking 5 1 0 4 

AIM 

TounderstandQuantitativetoolsandtheirapplicationsinbusinessproblems. 

OBJECTIVES 

I. Tomakethestudentstolearnthevarioustechniquesofstatisticsusedinbusinessfortakingdec 

isions 

II. Tostudytheoryofprobability,testingofhypothesisandlinearProgramming 

 

 

 
quantitative Techniques correlation analysis – Simple – partial and multiple, Regressionanalysis– 

Timeseries.. 

UNIT–II 

Probability – Elements of probability – Theorems of probability – Theoretical distributions – Binomial–

Poison–Normaldistribution. 

UNIT–III 

Definition of Hypothesis – Types of Hypothesis – Type I Error –Type II Error –t test – F test – 

ANOVA –Chi- Squaretest. 

 skill development 

 

 

 

UNIT–IV 

Transportation problem –Initial Basic feasible solutions by North West Corner rule 

Minimizationmethod – Maximization method – Vogel’s approximation method –Optimization test by 

Modi method –Assignmentmethods. 

UNIT–V 

Linear programming – Basic Concepts and notation –Linear programming formulation – 

Solutionthroughgraphicmethods,SimplexMethod(Simpleproblem) 

OUTCOME 

 Employbasicstatisticalmethodstodecisionmaking 

 Understandhowtoapplybasicmodelsandtheoriesinbusiness 
 Solve managementproblemseffectively 

 Usesoftware toolstomodeldecisionproblems. 
 Clearlyidentifyanotherwiseunstructuredbusinessproblemanditscomponents 

 Employeffectivetechniquesforaddressingthemajorchallengespresented 
 Provideasolutiontothedecisionprocess 

MeaningofQuantitativeTechniques–RoleofQuantitativeTechniques-Advantagesandlimitations of 

UNIT–I 
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SEMESTER-II 

 

 

PRIST UNIVERSITY, 

THANJAVURM.COM 

COURSECODE COURSETITLE L T P C 

20261SEC22 Total QualityManagement 5 0 0 4 

 

AIM: 

Continualimprovementofbusinessoperations.Itstrivestoensureallassociatedemployeeswork 

towardthecommongoalsofimprovingproductorservicequality,aswellasimprovingtheproceduresthatareinpla 

cefor production. 

OBJECTIVES 

1. TounderstandtheconceptofQuality 

2. TounderstandtheImplicationofQualityonBusiness 

3. ToImplement QualityImplementationPrograms 

4. TohaveexposuretochallengesinQualityImprovementPrograms 

UNIT-I 

Total Quality Management (TQM): Elements – TQM in global perspective – Global bench marking – 

Business process reengineering – Global standards – ISO 9000 series – Environmental QS 14000- 

Qualitymanual–BarrierstoTQM. 

 

UNIT-II 

Total Quality Management and Leadership: Implementing TQM – Market choices – Meeting  

customerrequirements – Maintaining competitive advantage – Core competence and strategic alliances for 

 
Qualityawards:JapaneseDemingAward,USMalcolmBaldrigeNationalQualityAward&IndianGoldenPeacoc  

kNationalQualityAward. 

 

UNIT-III 

Quality Management Tools for Business Applications: Principles and Applications of Quality  

FunctionDevelopment – Failure Mode and Effect Analysis – Taguichi Techniques – Seven old QC  

Tools – SevenNew Management Tools – Statistical Quality Control Techniques (only Theory and no  

Problems) –MistakeProofing–Benchmarking –8DMethodology 

 skill development 
 

 

 

UNIT-IV 

Quality Imperatives for Business Improvement: Dimensions of Quality - Reliability Prediction Analysis – 

Total Productive Maintenance – Costs of Quality – Business Process Reengineering – Process  

CapabilityAnalysis–QualityAssuranceandISO9000Certification–ISO9001:2000.40 

–Qualityreview,recognitionandreward– ensuringquality 
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UNIT-VTQM Implementation Strategies: Organizational Structure and Mindset of Individuals – Motivationalaspects  
of TQM – Change Management Strategies – Training for TQM – TQM Road Map – QualityImprovementIndex– 

SixSigmaconcept. 

 

 

 

OUTCOMES: 

 Givenaproductoraservicetype,thestudentmanagerwillbeabletoenumerateandjustifythedimension 

sof productqualityor servicequalityfor thesame 

 Giventhequalitygurus(Deming/Juran/Taguchi/Crosby),the studentmanagerwillbe 
abletojustifytheirphilosophies/contributionsinQualityManagement. 

 Given a quality problem/ failure mode, the student manager will be able to identify causes 

andsubcausesoftheeffect/problemdrawandjustifyIshikawaDiagram. 

 Fora giventypeoforganization, thestudentmanagerwillbeabletoenlistandjustifythe 

fourlevelsofbenchmarkingand/or enlistandbriefsevenstepbenchmarkingmodel 

 The student manager will be able to differentiate between common and special cause 

ofvariation and/ or differentiate between attributes and variables and/ or construct and 

writeformulaefor controlchartsforvariablesandattributes. 
 Criticallyappraisetheorganisational,communicationandteamworkrequirementsforeffectivequali 

tymanagement 

REFERENCEBOOKS: 

1. TotalQualityManagement –DaleH.Besterfieldetal-PearsonEducation. 

2. QualityControlandTotalQualityManagement–P.L.Jain - TataMcGrawHill. 

3. TotalQualityManagement–PoornimaM.Charantimath–PearsonEducati 
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SEMESTER-II 

 

PRIST UNIVERSITY, 

THANJAVURM.COM 

COURSECODE COURSETITLE L T P C 

20261SEC23 AdvancedManagement Accounting 5 1 0 4 

AIM 

Toenablethemanagementtoperformitsmanagerialfunctionsmoreeffectivelyandefficiently. 

 

OBJECTIVES 

I. Togainexpertknowledgeinrespectofmanagementaccounting. 

II. Tohave sufficientinformationfortakingvitalmanagerialdecisions. 

III. Tohelpthe managementinplanning, coordination,communicatingandcontrolling. 

UNIT–I 

Nature and  scope  of  Management  Accounting-  Objectives  and  Functions-  Distinction  

ofManagementAccounting 

-Merits/UsesofManagementAccounting–Limitations–FunctionsofManagementAccounting. 

UNIT–II 

FinancialStatementAnalysis–Ratioanalysis–RevenueStatementandFinancialStatementanalysis-  

Preparationof FundflowstatementandCashflowstatement. 

UNIT–III 

Working Capital management: Meaning andImportance and Advantages- Factors determiningthe 

working capital requirement – Estimates of working capital requirement – Financing of workingcapital– 

NewtrendsinFinancingof workingcapitalbyBank. 

Employability 

UNIT–IV 

Marginal costing and differential costanalysis–Managerial applications of Marginalcosting- 

Decisionsinvolvingalternativechoices. 

UNIT–V 

Capital budgeting – Importance of capital budgeting- Factors influencing capital 

expendituredecisions–DifferentmethodsofCapitalbudgeting. 

 

OUTCOME 

 Activitybasedapproachestomanagementandcostanalysis 

 Analysisofcommoncostsinmanufacturingandserviceindustry 
 Techniquesforprofit improvement,cost reduction,and valueanalysis 
 Throughputaccounting 

 Targetcosting;costascertainmentandpricingofproductsandservices 
 PricingDecisions 
 BudgetsandBudgetaryControl 
 Evolution of standards, continuous -improvement; keeping standards meaningful and 

relevant;varianceanalysis 

betweenFinancialAccountingandManagementAccounting–Tools andTechniques 
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REFERENCE BOOKS 

1. T.S.Raddy&Dr.HariPrasadReddy–ManagementAccounting 

2. Sharma &Gupta-ManagementAccounting 

3. S.N.Maheswari-ManagementAccounting 

4. Khan& Jain-ManagementAccounting 
5. R.Ramachandran&R.Srinivasan-ManagementAccounting 
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PRIST UNIVERSITY, 

THANJAVURM.COM 

SEMESTER-II 

COURSECODE COURSETITLE L T P C 

20261SEC24 SecurityAnalysisandPortfolioManagement 5 1 0 5 

AIM 

Itaimsatprovidinganin-depthknowledgeofthetheoryandpracticeofportfoliomanagement. 
Important theories, techniques, regulations and certain advancements in theory of investment will 

becovered with an aim of helping the participants make soundinvestment decisions in the context 
ofportfolioinvestment 

OBJECTIVES 

I. Understandthevariousalternativesavailableforinvestment. 

II. Learn to measure risk and return. Find the relationship between risk and return. Value the 

equitiesandbonds. 

III. Gainknowledgeofthe variousstrategiesfollowedbyinvestmentpractitioners. 

UNIT-I 

Investment –Meaning- Nature and Scope – objectives – Speculation – Gambling – 

investmentprocess – Financial System in India – Risk & Return – Measurement of Risk & Return -  

Nature-scope-ElementsofInvestment-Approachestoinvestmentanalysis- Securities-types-Features. 

UNITII 

Investment alternatives and strategies: Financial investment - Non financial investment - 

Inboundand outbound investments – Sources of Investment Information - valuation of fixed income 

securities andvariableincomesecurities(excludingDerivatives). 

UNITIII 

FundamentalAnalysis:Economic–Industryandcompanyanalysis–Sourcesofinformationfor 

Analysis 

Employability 

UNITIV 

Technical Analysis – Types of charts – Dow Theory, Elliott wave theory, Odd-lot  

Theory,BreadthofMarket,RelativeStrengthAnalysis–MovingAverageanalysis-  

EfficientMarketHypothesis.UNITV 

Portfolioanalysis&Management:Portfolioriskandreturn–Diversification-Markowitzmodel  

– Sharpemodel:Singleindexmodel–CAPM–Arbitragepricingtheory. 

OUTCOME 

 Exploredtodifferentavenuesofinvestment. 

 Equippedwiththeknowledgeofsecurityanalysis. 

 Applythe conceptofportfoliomanagementforthebetterinvestment. 
 Invest inlessriskandmore returnsecurities. 
 The course helped the students to developing an understanding of the changing 

domesticand global investment scenario in general and Indian capital market in particular 

withreferencetoavailabilityofvariousfinancialproductsandoperationsofstockexchanges 
REFERENCE BOOKS 
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1. Security Analysis and Portfolio Management :S.Kevin, PHI Learning Pvt Ltd, New Delhi. 

2. SecurityAnalysisandPortfolioManagement:V.A.Avadhani,HimalayaPublishingHouse,Mumbai. 

2. Security Analysis and Portfolio Management :PunithavathyPandian, Vikas Publishing House 

PvtLtd,NewDelhi. 

3. InvestmentManagement:L.Natarajan,MarghamPubliction,Chennai. 

4. InvestmentManagement:Bhalla, Tuteja,S.Chand&SonsPublisher,NewDelhi. 
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SEMESTER-II 

PRIST UNIVERSITY, 

THANJAVURM.COM 

COURSECODE COURSETITLE L T P C 

21261DSC25A Elective-II–A-CorporateLegalFrameWork 
5 0 0 4 

AIM 

Tounderstandthefundamentalprinciplesoflegalandregulatoryframeworkofcorporate 
business. 
OBJECTIVES 

I. Tofamiliarizethestudentstounderstandtheprovisionsofcorporate laws. 

II. ToStudytheproblemsinvolvingissuesincorporatelaws. 
III. Toknowtheimplicationsofotherrelevantlawsinthecorporatemanagement. 

UNIT–I 

Company; Definition – kinds of companies – Lifting of corporate veil – Pre- Incorporation – 

MemorandumofAssociation–Incorporationofacompany–LegalPositionof aPromoters. 

UNIT–II 

Membership of companies – Definition – Meeting of the Board of Directors – Kinds of meeting – 

Quorum–powersof theChairman –Dutiesof thechairman–Minutesof meeting. 

UNIT–III 

Environmental legislation - legal and regulatory frame work – Procedures for obtaining 

variousEnvironment clearances – functions of Environment Tribunal – Environment Authority – 

EnvironmentAudit. 

UNIT–IV 
Consumer Protection Act - Genesis of the law – Objects of consumer protection – Definition – 

Rights of consumer protection Act- Nature andScopeof Remedies –Indemnity andGuarantee – 

Bailmentandpledge. 

UNIT–V 

InsuranceAct,1938–InsuranceRegulatory&DevelopmentAct,1999–InsurancesectorReforms – 

IRDA (Investment) Regulations 2000 – IRDA Guidelines for Insurance Brokers Securities 
andExchangeBoardof IndiaSEBIAct,1992–SEBIGuidelines. 

OUTCOME 

 Thestudentsarenowfamiliarizedwiththeprinciplesoflegalandregulatoryframeworkofcorporatebusin 
ess.

 In this course an attempt is made to introduce the students to certain important legal aspects 

ofbusiness.

 Thecourseisdividedintofourmodulesdealingwithformationofcontract,breachofcontractand its 

remedies; competition; formation of companies and its management; and disputeresolution.
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REFERENCE BOOKS 

1. K.C.MISHRA–LegalandRegulatoryAspectsofInsurance. 

2. K.C.GARG–CompanyLaw. 

3. N.D.KAPOOR– Elementsofmercantilelaws. 

4. N.D.KAPOOR–LegalandRegulatoryframeworkofbusiness. 
5. N.K.SENGUPTA–Environment &Management 

 

] 
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SEMESTER-II 

 

PRIST UNIVERSITY, 

THANJAVURM.COM 

COURSECODE COURSETITLE L T P C 

20261DSC25B Elective-II-B-RetailManagement 
5 0 0 4 

AIM: 

Tofamiliarizestudentswiththedecisionsinvolvedinrunningaretailfirmandtheconceptsand 

principlesformakingthose decisions. 

 

OBJECTIVES 

1. Tofamiliarizestudentswiththedecisionsinvolvedinrunningaretailfirm 

andtheconceptsandprinciplesfor makingthosedecisions. 

2. Tointroducethe ScopeandsignificanceofRetailindustry,TrendsandChallenges. 

3. TocomprehendknowledgeonallareasofRetailbusinessoperations. 
 

 

&Definition,Retailformatsandtypes,RetailingChannels,RetailIndustryinIndia,Importanceofretailing,changi  

ngtrendsinretailing. 

UNITII: 

UnderstandingtheRetailConsumer:  

Retailconsumerbehavior,FactorsinfluencingtheRetailconsumer,Customerdecisionmakingprocess,Typesof  

decisionmaking,Marketresearchforunderstandingretailconsume 

UNITIII: 
 

itsbenefits,Kindsofmarkets,DefinitionofRetailstrategy,Strategyforeffective market segmentation, 

Strategiesforpenetrationofnewmarkets,Growthstrategies,Retailvaluechain. 

Employability 

UNITIV: 
 

locations,Factorsdeterminingthelocationdecision,Stepsinvolvedinchoosingaretaillocations,Measurementof  

successoflocation 

UNITV: 

UNITI: 

IntroductiontoRetailing: Concept of retailing, Functions of retailing, Terms 

RetailMarketSegmentationand Strategies:MarketSegmentationand 

RetailLocationSelection:ImportanceofRetaillocations,Typesof retail 
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Merchandisebuying,AnalyzingMerchandiseperformance 

 

 

OUTCOMES: 

 The rolethatretailingplaysinthedistributioncomponentofthemarketingmix 

 Understandingoftheconceptofsocialresponsibilityandtheroleitplaysinretailing 
 Aware of the moral and ethical dilemmas that face the retailing industry in today’s 

businessenvironment 

 Development andunderstandingofimplementingaretail strategy. 

 Understandingoftheincreaseduseoftechnologyinthefieldofretailing 

 Identifykeyroleswithinretailbusinesses 

 

REFERENCEBOOKS: 

 

1. RetailManagement,MichaelLevy&BartonAWeitz,TataMcGrawHill 

2. RetailingManagement,GibsonCVedamani,JaicoPublishingHouse,Mumbai 
3. RetailStrategies-understandingwhy weshop,Jim,JaicoPublishingHouse,Mumbai 
4. RetailManagement,DunneLusch, 

Factors Merchandising, of Management: Meaning Merchandise 

planning, Merchandise Manager, Merchandising influencingMerchandising,Functionsof 
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SEMESTER-II 

PRIST UNIVERSITY, 

THANJAVURM.COM 

COURSECODE COURSETITLE L T P C 

20261RMC26 ResearchMethodology 4 0 0 3 

AIM 

Togiveanexposuretodevelopmentofresearchquestionsandthevariousstatisticalmethods 

suitabletoaddressthemthroughavailableliterature,withbasiccomputationaloperators. 

 

OBJECTIVES 

I. Tounderstandtheapproachestowardsandconsumersingoodresearch. 
II. Toidentifyvariousstatisticaltoolsusedinresearchmethodology 

III. Toappreciateandcomposethemanuscript forpublication 

UNIT–I 

INTRODUCTION: Research – Importance and its types – research approaches – process – 
problem formulation – development of Hypothesis – Research design – Determining the sample design – 

Collectingdata –Analysisof data–Identifyingresearchproblem. 

UNIT–II 
MEASUREMENT AND ITS TECHNIQUES : Measurement in research and its problems – 

meaning of scaling – Tests of sound measurement – Types of scaling – Techniques of measurements – 

Attitude scales – Summed rating scale – Equal appearing Interview scale - Cumulative scale – 
Ratingscale–ScaleconstructingTechniques–Timeseriesanalysis–ProjectionTechniques. 

UNIT–III 

DATA COLLECTION AND HYPOTHESIS: Classification of data – Sources of data – 

Collectionofprimaryandsecondarydata–Questionnairemethod–GuidelinesforQuestionnairedesign 
– Interview technique – Observation Techniques – Processing of Data – Editing – Coding – Tabulation – 

Interpretationofdata–Formulationof Hypothesis–Testof Hypothesis. 

UNIT–IV 
STATISTICAL TECHNIQUES: Statistical Techniques – Quantitative and  

qualitativetechniques – Measures of central Tendency – Arithmetic mean , Median and Mode – Standard  

deviation –Karl pearson’s coefficient of correlation – Regression – Chi Square test – Conditions for  

applying chi-squaretest–ANOVA –Spearman’sRankCorrelation. 

UNIT–V 

INTERPRETATION AND REPORT WRITING :Interpretation – Techniques  
ofInterpretation – Significance of Report Writing – Different steps in Writing report – Layout of  

researchreport – types – oral presentation – mechanics of writing a research report – precautions for  

writingresearchreports–Roleof computersinResearch. 

Employability 
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OUTCOME 

 Demonstrateknowledgeofresearchprocesses(reading,evaluating, anddeveloping) 
 Performliteraturereviewsusingprintandonlinedatabases 

 Identify,explain,compare,andpreparethekeyelementsofaresearchproposal/report 
 Selectanddefine appropriateresearchproblemandparameters 

 Prepareaprojectproposal(toundertake aproject) 

 Understandsome basicconceptsofresearchanditsmethodologies 

REFERENCE BOOKS 

1. BusinessResearchMethods–Dr.T.N. SrivastavaandMrs. ShailajaRego 
2. BusinessResearchmethods–AlanBrymanandEmmabell 

3. ResearchMethodology–R.PanneerSelvam 
4. ResearchMethodsIndian–DonaldH.McburneyandTheresa 
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SEMESTER-III 

 

PRIST UNIVERSITY, 

THANJAVURM.COM 

COURSECODE COURSETITLE L T P C 

20261SEC31 ProjectPlanningand Control 5 1 0 5 

AIM 

Tounderstandtheissuesrelatingtoprojectmanagementandcontrol. 

 

OBJECTIVES 

I. Toknowtheinfrastructureforprojectsandprojectfinancing. 

II. Toconductprojectappraisal. 
III. Tounderstandthepurposesof aprojectreport. 
IV. To highlight the role of the exiting project administrative 

setup 

V. .UNIT–I 

MeaningandDefinitionofproject–projectmanagement-anoverview–TheprojectIdentification – 

Formulation of projects – project planning – stages of Life cycle of a project – systemapproachof aproject. 

UNIT–II 

Prefeasibility andpostconception studies –projectfeasibility studies andconsiderations – 

DetailedprojectReportassubmittedtothefinancialInstitutions. 

UNIT–III 
Project appraisal –various methods of appraising aproject, Financial appraisal– 

Technicalappraisal–socioeconomicappraisal –Managerialappraisal. 

UNIT–IV 
Project financing – sources and patterns of finance – public sector financing – Role of 

Taxplanninginproject. 

UNIT–V 

Project cost estimation and control – Role of the cost accountant in project management – 

Roleand Leadership of the project managers – Structure and Team Building of project organization – 
Bestpractices. 

 skill development 

 

 

 

OUTCOME 

 UnderstandtheHowSubcontractAdministrationandControlispracticedintheIndustry. 
 Understandthecontractmanagement,ProjectProcurement,ServicelevelAgreementsandprod 

uctivity 

 Applytheriskmanagement planandanalysetheroleofstakeholders. 
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 AnalysethelearningandunderstandtechniquesforProjectplanning, 

schedulingandExecutionControl. 

 Understandtheconceptualclarityabout project organization 

 Understandprojectcharacteristicsandvariousstagesofaproject 

 

 

REFERENCEBOOKS 

1. Dr. P.C. K. Rao–projectmanagementandcontrol.–SultanChand&Sons 

2. B.M.Patel–projectmanagement–Vikas 

3. RajdeepRoy–Entrepreneurship 

4. Dr.Radha–EntrepreneurialDevelopment–PrsanaPublication 
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SEMESTER-III 

PRIST UNIVERSITY, 

THANJAVURM.COM 

COURSECODE COURSETITLE L T P C 

20261SEC32 AdvancedCorporateAccounting 5 2 0 5 

AIM 

Togaincomprehensive understandingofallaspectsrelatingtoAdvancedcorporateaccounting. 

OBJECTIVES 

I. ToknowtheimportanceofHumanResourcesaccounting,inflationaccountingandGovernmentaccounti 

ngincorporatebusinesses. 

II. Tolearntheholding,bankingandInsurancecompaniesaccountinginnewformats. 

III. Topractice public utilitiesaccounting. 

 

UNIT–I 

Selfstudyunit:HumanResource Accounting–InflationAccounting–GovernmentAccounting. 

 

UNIT–II 

Holdingcompaniesaccounting–consolidatedBalancesheetofholdingcompanies 

. 

UNIT–III 
BankAccounts (NewFormat)–profitandLoss account–BalancesheetaspertheGuidelines ofRBI– 

classificationof advances- Provisionfor advances. 

Employability 

UNIT–IV 

Insurancecompanies Accounts –New Format- Life InsuranceRevenue accounts with  
schedulessurplusandvaluationbalancesheet–FireandMarineRevenueaccountswithschedules. 

 

UNIT–V 

Double Accountssystem(or)AccountsofElectricitycompaniesandpublicutilities. 

 

OUTCOME 

 CriticallyanalysebotholderandnewerMAmethodsandtheireffectsinorganisations 
 KnowledgeandunderstandingaboutMAissues,includingitsproblemsanddifficulties 
 Partinthedesignanduseofthemanagementaccountingsysteminorganisations 
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 UpdatedconcerningthemorerecentdevelopmentinMAandtheemergenceofnewmethods 

 MoreadvancedlevelcomparedtothebasicknowledgeacquiredontheBachelorlevel 
 Exposuretothecompanyfinalaccounts 

 

REFERENCE BOOKS 

1. T.S.Reddy&Dr.A.Murthy.CorporateAccounting 

2. S.P.Jain&K.L.Narang–AdvancedAccounting. 

3. R.RamachandranandR.Srinivasan–CorporateAccounting. 

4. M.C.Shukla andT.S.Grewal–AdvancedAccounts. 
5. S.P.Iyengar–Advanced AccountancyVol.–II. 
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SEMESTER-III 

PRIST UNIVERSITY, 

THANJAVURM.COM 

COURSECODE COURSETITLE L T P C 

20261SEC33 BrandManagement 5 2 0 5 

AIM: 

Theaimofbrandinga productorserviceisthe sameeverywhere inthe world. ... 

OBJECTIVE: 

I. Createidentificationandbrandawareness. 

II. Guaranteeacertainlevelofquality,quantity,andsatisfactionofaproductorservice. 

III. Helpinthepromotionof theproduct. 

UNITI 

Brand- concept – Evolution, perspectives, anatomy, types of brand names, brand  

nameassociations, BrandsVsProducts, AdvantagesofBrandstoconsumers&firms.Brandelements: 

Components&choosingbrandelements, Brandingchallenges&opportunities. 

UNITII 

Brand positioning – Basic concepts – alternatives – risks – Brands & consumers – Strategies  

forpositioningthebrandfor competitiveadvantage–Pointsof parity–Pointsof difference- 

Buyingdecisionperspectivesonconsumerbehaviour,Buildingastrongbrand–Method&implications. 

UNITIII 

Brand Image, image dimensions, brand associations & image, Brand identity – 

perspectives,levels,andprisms.ManagingBrandimage–stages–functional,symbolic  

&experientialbrands.BrandEquity–SourcesofEquity.BrandEquitymodels,Brandaudits.BrandLoyalty&  

cultbrands. 

UNITIV 
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Leveraging Brands – Brand extensions, extendibility, merits & demerits, Line extensions,  

linetrap – Co-branding & Licensing Brands. Reinforcing and Revitalisation of Brands – need,  

methods,Brand Architecture – product, line, range, umbrella & source endorsed brands. Brand  

PortfolioManagement. 

UNITV 

Brand valuation – Methods of valuation, implications for buying & selling brands. Applications – 

Branding industrial products, services and Retailers – Building Brands online. Indianisation of  

Foreignbrands&takingIndianbrandsglobal–Issues&Challenges. 

Employability 
 
 

 

 

OUTCOMES: 

I. Understandkeyprinciplesofbranding. 

II. Explainbrandingconceptsandideasintheirownwords. 

III. Understandandconductthemeasurementofbrandequityandbrandperformance. 

IV. Practicallydevelopabrand,includingpositioningandcommunication. 

 

 

REFERENCEBOOKS: 

 

1. KevinLane Keller,StrategicBrandManagement,PHI/Pearson, NewDelhi 

2. Kapferer,StrategicBrandManagement,KoganPage,NewDelhi. 

3. HarshVarma, BrandManagement,ExcellBooks,NewDelhi. 

4. Majumdar,ProductManagementinIndia,PHI. 

5. Sengupta,BrandPositioning,TataMcGrawHill. 

6. Rameshkumar,ManagingIndianBrands,Vikas. 

7. Chandrasekar,ProductManagement,Himalaya. 

8. A Anandan&Prasanna Mohan Raj – Brand Management – 

VijayNicoleImprintsPvt.Ltd.,Chennai 
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SEMESTER-III 

PRIST UNIVERSITY, 

THANJAVURM.COM 

COURSECODE COURSETITLE L T P C 

20261DSC34A Elective-III–A-IndianFinancialSystem 
5 0 0 4 

AIM 

Tofamiliarize withtheoverall functioningofIndianFinancialsystem. 

OBJECTIVES 

I. Togainknowledgeonfinancialandcapitalmarket 

II. Tounderstandtheimportanceofprimaryandsecondarymarketsofsharesandsecurities 
III. ToknowthefunctioningofvariousfinancialinstitutionalinIndia 

UNIT–I 
Indian Financial System – Financial Markets participantsand instruments – Money market – 

Commercial banks – Call money markets – Treasury Bill Market – commercial Bills market and 

BillRediscountingscheme(BRs)–Certificateof Deposits(CDs)andCommercialpapers(Cps) 

UNIT–II 
New issuesmarkets –Functionandissuemechanism–Newissuemarkets–Operations– 

Reformsandinvestor Protection 

UNIT–III 
StockExchange–Operations–Reforms insecondarymarketandinvestorprotection– 

overthecounterexchangeof India- Depositories 

UNIT–IV 

ExportImportBankofIndia–UnitTrustofIndia–MutualfundsinIndia–Insurancecompanies– 

venturecapitalfundsinIndia–SeedCapital 

UNIT–V 
National Housing Bank – National Bank for Agriculture and Rural development – Non – 

Bankingcompanies–Factoringcompanies–SecuritizationandAssetsReconstructioncompanies. 

 skill development 

 

 

OUTCOME 

 Knowledge, understandingandskillsinthearea 

ofinternationalfinancialrelationsandtollsforitsimplementation 

 Knowledgeandunderstandingofcharacteristics, activities, 
principlesandspecificsofinternationalfinancialrelations 
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 Abilitytosummarize andcriticallyevaluate 

resultsobtainedbyresearchersinthefieldofinternationalfinancialrelations 

 Ability to analyze and use various sources of information and data in the field and 
makeassessment 

 Usemethodsinthefieldofinternationalfinanceinpractice 

 Economic essence 
andcurrencyclassifications:theconceptofcurrencyanditsbasicclassification;characteri 

sticsof currencies. 

REFERENCEBOOKS 

1. P.N. Varshney&D.K.Mittal –sultanchand&sons, IndianFinancialSystem 
2. H.R.Machiraju–IndianFinancialSystem 

3. Gordon, Natrajan–FinancialMarket&Services 
4. Dr. S.Gurusamy–Financialservices&Market 

5. B.Santhanan–FinancialServices. 
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SEMESTER-III 

PRIST UNIVERSITY, 

THANJAVURM.COM 

 

COURSECODE COURSETITLE L T P C 

20261DSC34B Elective -III-B-InternationalMarketing 
5 0 0 4 

AIM 

ItdealsWithWhy,When,What,Where,andHowof globalMarketing? 

OBJECTIVES 

I. ToknowalldatadevelopmentsandpoliciesforInternationalmarketing. 
II. Tostudytherole ofglobalmarketingmix. 

III. Toidentifyglobalmarketingissues. 

UNIT–I 
Framework of International Marketing – Basis of International Trade – Recent Trends in worldTrade– 

ForeignTradeandeconomicgrowth–TrendsinIndia’sforeignTrade– InstitutionsInfrastructureforExportpromotioninIndia– 

IndianTradepolicy–ExportAssistance. 

UNIT–II 

Indentifying Foreign Markets – Productplanning for export – Pricing for exports market entryand 

overseas distribution system – distribution Logistics for exports promoting products internationally – 

OverseasmarketResearch–Marketingplanfor export. 

UNIT–III 

NewTechniquesinInternationalmarketingTermsofpaymentsandexportfinance–Management of 

risks in International marketing – Global marketing of services – Multinational and 

theirroleinInternalmarketingstateTradinginIndia. 

UNIT–IV 
Legal Dimensions of International Marketing – Export Documents and procedure – Outward 

FDIflowIndiaandIndianmultinationals. 

UNIT–V 
Issues relating to Globalization – Major Drivers – Status and implications of Globalization- 

GlobalizationandIndianeconomy–GlobalfinancialInstitutionsandIndianeconomy. 

Employability 

OUTCOME 
 Havedevelopedanunderstandingofmajorissuesrelatedtointernationalmarketing

 Have developed skills in researching and analyzing trends in global markets and 

inmodernmarketingpractice
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 Beabletoassessanorganization'sabilitytoenterandcompeteininternational markets.
 Thecoursehelpedthestudents 

tolearntheimportanceofInternationalMarketingandtheroleofexportingassistingInstitutions.

 An overview of social, political, legal, technological, economic, 

behavioral,ethical,andinternationalaspectsofmarketing

REFERENCE BOOKS 

1. Dr.R.L.VarshneyandB.Bhattacharya–InternationalMarketingManagement. 

2. P.SubboRao–InternationalBusiness. 
3. RathorB.S.andRathorJ.S. –ExportMarketing. 
4. BalagopalT.A.S.–ExportMarketing. 

5. FrancisCherunilam–International Trade andExportManagement 
6. Dr.D.C.Kappor–Export Management 
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SEMESTER-III 

 

PRIST UNIVERSITY, 

THANJAVURM.COM 

 

CourseCode CourseTitle L T P C 

20211OEC OpenElective-WritingfortheMedia 4 0 0 2 

Aim: 

 Toequipstudentstoenterintotherealmofmassmedia. 

Objective: 

 Tocomprehendtheintricaciesofmassmedia 

 Toknowaboutthebarrierstomasscommunication 

 Tounderstandthefunctionof massmedia 

 Tolearnthedifferentkindsof news 

 Toenhancethedifferentkindsof writingfor media 

Outcome: 

 Understandtheintricaciesof massmedia 

 Learntowriteforthemedia 

 

UNIT-I 
Mass communication- Barriers to mass communication and mass culture- Function of mass media -  

Mediaeffects,Qualitiesof mediamen. 

UNIT-II 

News- Hard and soft news- Expected and unexpected news- Box news- Follow up news-Scoop- Filters-  

Humanintereststories- Recognizingandevaluationnews. 

UNIT-III 

Newsand views-Newsanalysis,Editorial,Columns,Article,Middlereviews,Letters-Features. 
UNIT-IV 

Reporting-Crime,Court,Election,Legislature,Sports, Development Investigative,Interpretativedepth. 

UNIT-V 

Writing for Media-Inverted pyramid style-Feature style-TV/Broadcast, New style writing  
TV/RadioDocumentaries-WritingAdvertisements-Practical 

 

ReferenceBook:- 
Author Title ofthebook Edition/Year Publisher 
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Susan 

JohnHogenberg 

M.JamesNeal 

Journalism 

ProfessionalJournalism 

NewsWritingand Reporting 

 

2012 

 

 

SurjeetPublication 

M.VKomath The Journalist’sHandbook 

D.SMehta MassCommunication&Journalism 

 
 

 

 
 

 

 
 

 

SEMESTER-III 

 

PRIST UNIVERSITY, 

THANJAVURM.COM 

CourseCode CourseTitle L T P C 

20212OEC OpenElective-ApplicableMathematicalTechniques 4 0 0 2 

OpenElective - 

ApplicableMathematicalTechniquesObjectives: 

 TounderstandthebasicconceptofInterpolation.

 ToenhancetheknowledgeaboutAssignmentProblems,ReplacementProblems,Deci 

sionAnalysisandGameTheory.

Outcomes: 

 StudentsusingORtechniquesinbusinesstoolsfordecisionmaking

 StudentsdevelopAssignment problemandReplacement problems

 Understandtheconceptofdecisionanalysisandgametheory

 Studentsgetstheknowledgeaboutinterpolation

 

UnitI 

Interpolationwithunequalintervals:Newton’s,Lagrage’s,andinverseinterpolation 

 

UnitII 

AssignmentProblems 

UnitIII 

ReplacementProblems 

 

UnitIV 

DecisionAnalysis 

UnitV 

GameTheory 

 

References 

UnitI,“ 
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SEMESTER-III 

 

PRIST UNIVERSITY, 

THANJAVURM.COM 

CourseCode 
 

BIOMEDICALINSTRUMENTATION 

L T P C 

20213OEC 4 0 0 2 

 

Aim: 

 TounderstandtheconceptsandapplicationofelectronicInstrumentationintheMedicalfield.

Objective: 

 Understandingbasicprinciplesandphenomenaintheareaofmedicaldiagnosticinstrumentation,

 Theoreticalandpracticalpreparationenablingstudentstomaintainmedicalinstrumentation

 

UNIT–I:BIOELECTRICSINGNALSANDELECTRODES 

Fundamentalsofmedicalinstrumentation–Sourcesofbiomedicalsignals–  

basicmedicalinstrumentation – Intelligent medical instrumentation system – Origin of Bio electric signals  

– RecordingElectrodes – Silver – Silver chloride electrodes – Electrodes for ECG – Electrodes for EEG – 

Electrodesfor EMG. 

UNIT–II: RECORDINGSYSTEMANDRECORDERS 

Basicrecordingsystem–Generalconsiderationforsignalconditions–Preamplifiers–Biomedical signal 

analysis technique – main amplifier and driver stage – Writing systems – direct writingrecorders – the ink 

jet recorders – Electrocardiograph, Electroencephalograph – Electromyography 

andotherBiomedicalrecorders. 

UNIT–III:MEASUREMENTANDANALYSISTECHNIQUES 
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Electro cardiography – measurements of Blood pressure- measurements of Bloodflow andcardiac 

output, Respiratory therapy Equipment – Origin of EEG – Action Potentials of the brain – 

evokedpotentials–Placementof electrodes–Recordingsetup –Analysisof EEG. 

UNIT–IV:MAGNETIC RESONANCEAND ULTRASONICIMAGILGSYSTEMS 

PrinciplesofNMRImagingsystem–ImagereconstructionTechniques–BasicNMRcomponents – 

Biological efforts of NMRImaging – Advantages of NMR Imaging System – DiagnosticultraSound– 

Physicsofultrasonicwaves–meticalultrasound–basicpulse–echoapparatus,A –Scan 

– echocardiograph(Mmode). 

UNIT–V:ADVANCEDBIOMEDICALSYSTEMS 

Pacemakers – Need for Cardiac pacemaker – External Pace makes – Implantable Pace makers – 

recent developmentin Implantable Pacemakers– Pacing system Analyzer – Defibrillator– Pacer – 

Cardioverter – Physiotherapy and electro therapy equipment – High frequency heat therapy – short 

wavediathermy–microwaveandultrasonictherapy–painreliefthroughelectricalsimulation. 

OUTCOMES: 

 Define basicmedicaltermsandphysicalvaluesthatcanbehandledbymedicalinstrumentation, 

 Describe methods and implementation of electrical and nonelectrical medical 

parametersdiagnostic, 

 demonstratemeasuringofbasicmedicalparameters, 

 Calculate basicparametersofthe equipmentforusinginelectrodiagnostic andelectrotherapy, 

 Apply safety standards and select disposal method and procedures for electrical 

diagnosticequipment. 

BooksforStudy 

1. R.S Khandpur, Handbook of Biomedical instrumentation, Tata McGraw Hill publishing 

companyLimited.NewDelhi,(2003).(UnitI,II,IV&V) 

2. LestlieCromwell,FredJ.Weibell,ErichA.Pfeiffer,Biomedicalinstrumentationandmeasurements,PHI 

,NewDelhi.(Unit-III) 
 

 

BookforReference 

1.M.Arumugam,BiomedicalInstrumentation,Anuradha Agencies, Kumbakonam(2000) 

2087



 

SEMESTER-III 

PRIST UNIVERSITY, 

THANJAVURM.COM 

CourseCode CourseTitle L T P C 

20214OEC OpenElective- GREENCHEMISTRY 4 0 0 2 

 

Objectives: 

To learn about the environmental status, public awareness in evolution, principles involved 

ingreen chemistry, bio-catalytic reactions, global warming and its control measures, availability of 

greenanalyticalmethods. 

UnitI -Introduction 

Introduction-Current status of chemistry and the Environment-Evolution of the  

Environmentalmovement:Publicawareness-DilutionisthesolutiontopollutionPollutionprevention. 

UnitII -Principles 

Green Chemistry – Definition – Principles of Green Chemistry - Why is this new area  

ofChemistry getting to much attention - Why should chemist pursue the Goals of Green Chemistry -  

Therootsof innovation–Limitations. 

UnitIII-BioCatalyticReactions 

Green Chemistry Using Bio Catalytic Reactions – Introduction - Fermentation and  

Biotransformations-ProductionofBulkandfinechemicalsbymicrobialfermentationAntibiotics–Vitamins 

- Biocatalysessynthesisofindustrialchemicalsbybacterialconstructs-FutureTends. 

UnitIV -GreenHouseEffect 

Greenhouse effectandGlobalWarming–Introduction-Howthe greenhouse effectisproduced 

- Majorsourcesofgreenhouse gases-EmissionsofCO2-Impactofgreenhouse effectonglobalclimate 

- Control and remedial measures of green house effect - Global warming a serious threat -  

Importantpoints. 
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UnitV-GreenAnalyticalMethods 

Future trends in Green Chemistry - Green analytical methods, Redox reagents, Green  

catalysts;Green nano-synthesis, Green polymer chemistry, Exploring nature, Biomimetic, Proliferation  

of solvent-lessreactions;Non-covalentderivatization,Biomassconversion,emissioncontrol 

Outcomes: 

 Tounderstandtheenvironmentalstatusandevolution. 

 ToknowaboutthePollutionanditspreventionmeasures. 

 Tofamiliarizethegreenchemistry. 

 Tolearnaboutthebio-catalyticreactions. 

 Tounderstandaboutthevitaminsandantiobiotics. 

 

References: 

1. IntroductiontoGreenChemistry–M.RayanandM.Tinnesand 

2. NewTrendsinGreenChemistry–V.K.Ahluw 
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SEMESTER-III 

PRIST UNIVERSITY, 

THANJAVURM.COM 

CourseCode CourseTitle L T P C 

20217OEC OpenElective–HerbalMedicine 4 0 0 2 

 

Aim: 

 Beabletoadviseandeducateeffectivelytocreateacomprehensivewellnessplanincorporatingherbal,die 

taryandlifestylerecommendationsintegratingself-awarenessandlessonsofnature

Objective 

 Possessknowledgeoftraditionalherbalsystemsaswellasanunderstandingoftheprinciplesandpractice 
sof modernWesternherbalism

 Demonstratetheabilitytocriticallyanalyzeherbalresearchandcontributetothecurrentbodyofherballit 

erature

 Knowhowtointegrateknowledgeofrawmaterials,formulation,andherbalpharmacyforproduc 
tdevelopmentpurposes

 Knowhowtoeffectivelyeducateindividualsandgroupsaboutherbs

 Beable todemonstratebasic skillsinherbidentification,harvesting, andpreparation

 Beabletoaddresspotentialsafetyconcernsincludingherb-druginteractions

Outcomes 

 Accurately gather information regarding past and current health status while 
differentiatingbetweenphenomenaandtheclient’sinterpretationofphenomena

 Synthesizethe aboveinformationtocreateacomprehensive 
assessmentofhealthinputsandprocesses

 Workwithclientstodevelopindividualizedgoalsandaplanforhealthandwellness

UnitI 

Tribalmedicine–methodsofdiseasediagnosisandtreatment–Plantsinfolkreligion–Aeglemarmelos,  

Ficusbenghalensis, Curcuma domestica,CyanodondactylonandSesamumindicum. 

UnitII 
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Traditional knowledge and utility of some medicinal plants in Tamilnadu – Solanum 

trilobatum,Cardiospermum halicacabum,Vitex negundo,Adathoda vasica, Azadirachta indica, 

Gloriosasuperba,Ecliptaalba,AristolochiaindicaandPhyllanthusfraternus. 
 

UnitIII  

 

Plants in day today life – Ocimum sanctum,Centella asiatica, Cassiaauriculata, Aloe 

vera.Nutritive and medicinal value of some fruits (Guava, Sapota, Orange, Mango, Banana, 

Lemon,Pomegranate)andvegetables-Greens(Moringa,SolanumnigrumCabbage). 
 

UnitIV  

 

Allergens – types – sources – active principles – Chemical nature – Cell modifiers – Lectins – 

mutagens,teratogens–Allergicreactionswithknownexamples. 
 

UnitV  

 

Cardiovasculardiseases–bloodpressure–cardiacdrugsofplantorigins–alkaloids,anticoagulants– 

basicmechanismofaction.Pulmonary/respiratorydisorders–asthma–bronchitis–commoncold – 

allergy–romplants. 
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References 

1. Tribalmedicine –D.C.Pal&S.K.JainNayaPrakash,206,BidhanSarani,Calcutta,1998 

2. ContributiontoIndianethnobotany– 

S.K.Jain,3rdedition,Scientificpublishers,B.No.91,Jodhpur,India.2001 

3. AManualofEthnobotany–S.K.Jain,2ndedition,1995. 

4. Kumar, N.C., An Introduction to Medical botany and Pharmacognosy. Emkay Publications, 

NewDelhi.1993. 

5. Rao,A.P.Herbsthatheal.DiamondPocketBooks(P)Ltd.,NewDelhi,1999 
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SEMESTER-III 

 

PRIST UNIVERSITY, 

THANJAVURM.COM 

 

CourseCode CourseTitle L T P C 

20222OEC OpenElective–M-Marketing 4 0 0 2 

 

OBJECTIVES 

 UnderstandMobileBusinessstrategies. 

 TounderstandMobilemarketingtoolsandtechniques. 

 ToknowMobiletechnologies. 

UNITI Introduction 

Mobile Marketing Campaign, Fortune 500 and Mobile Marketing, consumers engagement  

withmobile,Terminologies. 

UNITIIBusinessesVsmobilemarketing 

classicmistakesinmobilemarketing,layingfoundationforsuccessfulmobilemarketingcampaign,unde  

rstandingtechnologybehindmobilemarketing–Android,iOS,WindowsPhone. 

UNITIII 

Strategic thinkingaboutMobilemarketingcampaign, Mobile MarketingTools–settingupmobile 

website for different firms, using SMS, MMS and apps to drive customers to business and 

otherwaystoattractcustomers. 

UNITIVLocationBasedMarketing 
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LBS, NFC, Bluetooth and LBA, 2D codes, Tablet, Other Mobile Applications, Business 

Firmsconnecting to customers using Mobile – case study, Mobile Marketing for B2B companies, Mobile 

E-commercetoDriveRevenue. 

UNITVMobilePayments 

PresentandFutureMobileTechnology, MobileApplicationDevelopment. 

OUTCOMES 

 UponCompletionofthecourse,thestudentsshouldbeableto: 

 Analyzevariousmobilemarketingstrategies. 

 MarketMobilebasedApplications. 

 Applyvarioustoolsinmobilemarketing. 

REFERENCEBOOKS: 

1. Go Mobile: Location Based Marketing, Apps, Mobile Optimized Ad Campaigns, 

2DcodesandotherMobileStrategiestoGrowyourBusiness,JeanneHopkins,JamieTurner,Joh 

nWiley&SonsInc.,2012. 

2. M-Commerce,PaulSkeldon,CrimsonPublishing,2012. 

3. M-Commerce Technologies,ServicesandBusinessModels,NormanSadeh,Wiley2002. 

4. MobileCommerce,Opportunities,ApplicationsandTechnologiesofWirelessBusiness,Paul 

Mary,TomJell,CambridgeU 
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SEMESTER-IV 

PRIST UNIVERSITY, 

THANJAVURM.COM 

COURSECODE COURSETITLE L T P C 

20261SEC41 IncomeTaxLawandTaxPlanning 5 1 0 5 

AIM 

TogainknowledgeofthebasicprinciplesunderlyingthesubstantiveprovisionsoftheIncome 

TaxLawandtheirapplications. 
OBJECTIVES 

I. Tocompute IncomeofanIndividualundervariousHeadsofIncome. 

II. TolearntheprovisionsrelatingtoTaxexemptionsandTaxdeductions. 
III. Togainknowledgeon TaxPlanning. 

UNIT–I 

Direct and Indirect Taxes in India –Charge of Income Tax –Computation of total income and 

taxLiability – Income as per Sec2 (24) –Assessment year – Previous year – Residential Status and 
IncidenceofTax–Basisof charge- ExemptionsIncomeunderSec10,11,12,13and13A. 

UNIT–II 

Income under the Head Salaries –Definition of the Head ‘Salaries’ – Features of salary- 

Receiptsincluded under Salaries –Different forms of Salaries –Computation of Taxable salaries – 

Allowances –Different types- Perquisites – Different types – Valuation of perks Different types of 
Provident Funds –TaxPlanning –Deductionsunder Sec80C. 

UNIT–III 

Income under the Head House Property – charge on Annual Value –Exempted Incomes of 

HouseProperty- Computation of Income from House Property – Let out House- Annual Value-Gross 

AnnualValue- Gross Annual Value of self occupied house property- Deductions allowed– Tax Planning – 
InterestonHousingLoanmaximumlimit. 

 skill development 

 

 

UNIT–IV 

Incomes under the Head Profits and Gains of Business or Profession –Meaning of Business 

andProfession –Business Income and Professional Income- Computation of Profits and Gains of business 

orProfessions–AdmissibleandInadmissibledeductions –Exemptionsfor TaxPlanning. 
UNIT–V 

Income under Capital Gains – Capital Assets- Exempted Assets-Transfer of Assets- Short 
termandLongtermCapitalGains-ApplicationofCostInflationIndex–ExemptedCapitalGains-Taxable 
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CapitalGains-TaxPlanninginCapitalGaining–IncomefromOtherSources– 

TaxableIncomefromOtherSources-GeneralIncome andSpecificIncome-causalIncome–Deductions– 
TaxPlanning. 

OUTCOME 

 FileITReturnonindividualsbasis 

 Computethetotal Income andDefinetaxcomplicaciesandstructure. 
 Inordertofamiliarizethedifferentknow-howandheadsof incomewithitscomponents 

 Ithelpstobuildanideaaboutincomefromhousepropertyasaconcept 
 Makethestudentsfamiliarizeswiththeconceptofdepreciationanditsprovisions 
 Itgive more ideaabouttheincomefrombusinessorprofession 

REFERENCE BOOKS 

1. IncomeTaxAct,1961asamendeduptolate. 

2. Dr.VinodK.Singhania–StudentsGuidetoIncomeTax 
3. T.S.Reddy&Y.HariPrasadReddy–IncomeTaxLawandPractice 

4. T.N.Manoharan–Students,HandBookonIncomeTaxLaw. 
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SEMESTER-IV 

PRIST UNIVERSITY, 

THANJAVURM.COM 

COURSECODE COURSETITLE L T P C 

20261SEC42 InternationalBusiness 6 0 0 5 

AIM 

TounderstandtheimportanceoftheGlobalBusinessandthefunctionsofmultinational 

corporations. 
OBJECTIVES 

I. TolearnlatestavailableinformationanddataonInternationalBusiness. 

II. Toexplainthevariousmethodsofentrytoforeignmarket. 

III. TostudytheroleofmultinationalcorporationintheGlobalcontext. 

UNIT–I 

InternationalBusiness:Anoverview–EvolutionofInternationalbusiness–DriversofGlobalization– 

InfluencesofInternationalbusiness–StagesofInternationalization–Differencesbetween domestic business 

and International business – International business Approaches – Modes ofentry – Goals of International  
business – Advantages of International business – Problems of Internationalbusiness. 

UNIT–II 

InternationalBusinessEnvironment:Introduction–Socialandculturalenvironment– 

Technologicalenvironment–Economicenvironment–Politicalenvironment–Legalenvironment.  UNIT–

III 

Modes ofEnteringInternationalBusiness:Introduction–Modes ofentry–Exporting,Licensing 
,Franchising,Contractmanufacturing,Managementcontracts,turnkeyprojects,foreigndirectinvestment , Joint 

ventures – comparison of Different modes of entry – Functional Alliances – managingconflictsituations– 

Break–Upof–Alliances.. 
Employability 

UNIT–IV 

ForeignDirectInvestment:Meaning–InternationalInvestmentTheories–FactorsInfluencingFDI – 

Reasons for FDI – costs and benefits of FDI – Trends in FDI – Foreign Direct Investment in India.UNIT–  

V 
Multinational Corporations: Definitions and concepts – Factors that contributed for the  

growthofMNCs–AdvantagesandDisadvantages–controloverMNCs–OrganizationalstructureofMNCs– 

2097



Relationshipbetweenheadquartersandsubsidiaries–MNCsinIndia–TheIndianisationofTransnationals.. 

OUTCOME 

 HavedevelopedanunderstandingofmajorissuesrelatedtointernationalBusiness 
 Have developed skills in researching and analyzing trends in global markets and in 

modernmarketingpractice 

 Anorganization’sabilitytoenterandcompeteininternationalmarkets. 

 DevelopskillsinresearchingandanalyzinginternationalBusinessopportunities 
 DevelopahighlevelofanalyticalskillsandcriticalthinkinginaninternationalBusinesscontext 
 Explainthemaininstitutionsthatshapetheglobalmarketplace; 

 

REFERENCE BOOKS 

1. FrancisCherunilam–InternationalBusinessTextandCases 
2. Dr.R.L.Varshney&Bhattacharya–InternationalMarketingManagement 
3. P.SubbaRao–InternationalBusiness. 
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SEMESTER-IV 

 

PRIST UNIVERSITY, 

THANJAVURM.COM 

COURSECODE COURSETITLE L T P C 

20261SEC43 Co-operationinIndiaandAbroad 6 0 0 5 

AIM 

Tounderstandthebasicprinciplesofco-operationandtheirapplicationsinIndiaandAbroad. 

 

OBJECTIVES 

I. Tostudythefunctioningvariousco-operativeorganizationinIndia. 
II. Togainknowledgeaboutco-operativemovementinforeigncountries. 

UNIT–I 

Meaning andDefinitions of Co-operation – reformulatedprinciples of ICA- Co-operative as aVia – 

Media between capitalism and Communism –Evolution of Co-operative thought –Co-operativethoughtof 
Raiffeisen,RobertOwen-RochdalePioneers. 

 

UNIT–II 

EvolutionofCo-operativemovementinIndia–Pre-independence–Postindependence-Co-operation  

during five year plans. Co-operative Agricultural Credit –Short term credit structure – 
PrimaryAgriculturalCo-operativebanks-CentralCo-operativeBanks–StateCo-operativeBank. 

 

UNIT–III 

Long –term credit structure –Working of Primary and State Co-operative Agricultural and 

RuralDevelopment Bank –NABARD and NCDC- Non-Agricultural credit –Urban Banks –Employees 
creditsocieties–HousingCo-operatives. 

 

UNIT–IV 

Objects –working and problems of marketing co-operatives- Consumer Co-operatives, 

IndustrialCo-operatives-Co-operative farming andmilk-Co-operatives –State aid and Co-operative 
education andtraining–StateCo-operativeUnionandNationalCo-operativeUnion.. 

UNIT–V 

Co-operative Movement in Foreign Countries: England, Germany, Denmark and Japan, Impact 

ofGlobalizationonCo-operatives. 

 

 skill development 
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OUTCOME 

 KnowaboutthecompanylawintheAbroad. 
 Understandtheuseofthememorandumofassociationandarticleofassociationina 
 company, theyalsolearnfromthiscourse 

 DevelopProfessionalsinthefiledofCo-operation,Co-operativelawandManagement. 
 Promotequalified,Skilledand professional 

manpowertomanagetheaffairsoftheCooperativeInstitutions. 
 Enhance the Knowledge base of the in-service Personnel on the subject Co-operation, Co- 

operativelawandCo-operativeManagement. 

 Enablethein-servicepersonneltodevelopskillsonCo-operativeManagementTechniques 

REFERENCE BOOKS 

1. B.S.Mathur–Co-operationinIndia 

2. Hajeela–Co-operationinIndiaandAbroad 
3. TamilnaduJournalofCo-operation 
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SEMESTER-IV 

PRIST UNIVERSITY, 

THANJAVURM.COM 

COURSECODE COURSETITLE L T P C 

20261DSC44A Elective-IV–A-CustomerRelationshipManagement 
5 0 0 4 

AIM: 

Theaims ofour CustomerRelationshipManagementtrainingcoursearetoteachyouhow 

OBJECTIVES: 

I. TofacilitatesthestudentstounderstandtheprocessofCRM,implementationofCRMstrategiesandcus 

tomizationof services. 

II. To understand your role in achieving good customer relationship management 

withacustomerand/or stakeholders.... 

III. Tounderstandtheskillstocommunicatewithandinfluencecustomers&stakeholders. 

UNITI 

IntroductionandSignificance-CRMEmergingConcepts; NeedforCRM;CRMApplications;CRM 

Decisions; The Myth of Customer Satisfaction; CRM Model; Understanding Principles ofCustomer 

Relationship; Relationship Building Strategies; Building Customer Relationship Management  

byCustomer Retention; Stages of Retention; Sequences in Retention Process; Understanding Strategies  

toPreventDefectionandRecoverCustomers. 

UNITII 

CRM Process: Introduction and Objectives - an Insight into CRM and e-CRM/ online CRM;  

TheCRM cycle - Assessment Phase; Planning Phase; The Executive Phase; Modules in CRM, 4C's of  

CRMProcess; 
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CRMProcessforMarketingOrganization;CRMAffiliationinRetailingSector;Keye-CRMfeatures. 

UNITIII 

CRM Architecture: IT Tools in CRM; Data Warehousing - Integrating Data from different 

phaseswith Data Warehousing Technology; Data Mining: - Learning from Information Using Date 

MiningTechnology 

like OLAP etc.; Understanding of Data Mining Process; Use of Modelling Tools; Benefits of  

CRMArchitectureinSales&Productivity;RelationshipMarketingandCustomerCare,CRMOverInternet. 

Employability 

UNITIV 

CRM Implementation:Choosingtheright CRM Solution;Framework  

forImplementingCRM:aStep-by-StepProcess:FivePhasesof CRMProjects 

UNITV 

Development of Customizations; Beta Test and Data Import; Train and Retain; Roll out 

andSystem Hand-off; Support, System Optimization and Follow-up; Client/Server CRM Model; Use of  

CRMinCallCentersusingComputerTelephonyIntegration(CTI);CTIFunctionality;IntegrationofCRMwithE  

RPSystem.CaseStudies 

OUTCOMES: 

 CriticallyreviewandinterpretthetheoreticalaspectsofCRM 

acrossthemainareasofsales,servicesandmarketing;

 Exhibit creative and technical practical professional skills and justify the strategy adopted 

withreferencetospecifiedbriefs.

 Toroundoutourdiscussionofmarketinginformationandresearch, we needtoaddone 
moreimportanttooltothemix:customerrelationshipmanagement(CRM)systems.

 Theseincreasinglyprevalent systemsarethe 

centerpieceinhowmanyorganizationsmakesenseofandmanagemarketingdataaboutcurrentandpros 

pectivecustomers.

 A basic understanding of CRM systems can help you recognize their potential for 

helpingorganizationsusemarketinginformationmoreeffectively.

 

REFERENCEBOOKS: 

1. Mohammed,H.Peeruanda 

Sagadevan(2004).CustomerRelationshipManagement.VikasPublishingH 

ouse,Delhi. 

2. Paul Greenberge(2005).CRM- 

EssentialCustomerStrategiesforthe21stCentury.TataMcGrawHill. 

3. William,G.Zikmund,RaymundMcLeodJr.;FayeW. Gilbert(2003). 

CustomerRelationshipsManagement.Wiley. 
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COURSECODE COURSETITLE L T P C 

20261DSC44B IV-B-InternationalFinancialManagement 
5 0 0 4 

AIM: 

Tolearnthefinancefunctionintheinternationalcontext. 
OBJECTIVES: 

I. Tounderstandtheinternationalmonetarysystem 
II. TostudyforeignexchangemanagementinIndia. 

III. Toknowtheworkingcapitalmanagementinamultinationalcontext. 

UNIT-I 

Thefinancefunction in the international context–TheBalance of Payments– 

Internationalmonetarysystem–Functionsoffinancialmanagement– 

Challengesofinternationalfinancialmanagement. 
UNIT-II 

The foreign exchange market structure and the participants-Types of transactions-Meaning 

ofCurrency-Dealing–Exchangerate–Forwardrates- Exchangeratecomputation. 

UNIT-III 

WorkingCapitalManagement inamultinationalContext–ShorttermBorrowingandInvestment 

– CentralizedVsDecentralizedcashmanagement–Cashtransactions– 

EquityFinancingintheinternationalmarkets–AccountsreceivableandInventorymanagement. 

UNIT-IV 

Long term borrowing in international capital markets –The major market segment – 

Internationalleasing–Foreigndirectinvestmentsbymultinationals- CapitalBudgeting. 

UNIT-V 
Internationalprojectappraisal–ReviewofNPVapproach–Adjustedpresentvalue-Framework 

– Project appraisalintheinternationalcontext–Exchange rateriskandcost ofCapital –Jointventures. 

Employability 

OUTCOME: 

 Understandinternationalcapitalandforeignexchange market. 
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 Identifyandappraise investment opportunitiesintheinternationalenvironment. 

 Identifyriskrelatingtoexchangeratefluctuationsanddevelopstrategiestodealwiththem 
 Identifyandevaluateforeigndirectinvestment andinternationalacquisitionopportunities 
 Developstrategiestodealwithothertypesof countryrisksassociatedwithforeignoperations 

 Expresswellconsideredopiniononissuesrelatingtointernationalfinancialmanagement. 

 

REFERENCEBOOKS: 

1. Jaiswal–DoingBusinessonInternatE-Commerce,GalgotiaPublicationsinNewDelhi. 

2. Ravilalakota&Andrew,B.Whinston,FrontiersofElectronicCommerce,AdditionWesley. 
3. Dr.R.L.VarshneyandDr.S.Bhashyam- InternationalFinancialManagement. 

4. AlanC.Shapire–MultinationalFinancialManagement 
5. JeffMadura– InternationalFinancialManagement–SouthwestPublications. 
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PRIST UNIVERSITY, 

THANJAVURM.COM 

RESEARCHINTEGRATEDCURRICULUM 

 

 

The relationship between teacher and learner is completely different in higher education 

fromwhat it is in school. At the higher level, the teacher is not there for the sake of the student; both have 

theirjustification in the serviceof scholarship.For thestudents who aretheprofessionals of 

thefuture,developing the ability to investigate problems, make judgments on the basis of sound evidences, 

takedecisions on a rational basis and understand what they are doing and why is vital. Research and 

inquiry isnot just for those who choose to pursue an academic career. It is central to professional life in 

the twenty-firstcentury. 

It is observed that the modern world is characterized by heightened levels of complexity 

anduncertainty.Fluidity,fuzziness,instability,fragility,unpredictability,indeterminacy,turbulence,andchang 

eability, contestability: these are some of the terms that mark out the world of the twenty-firstcentury. 

Teaching and research is correlated when they are co-related. Growing out of the research onteaching- 

research relations, the following framework has been developed and widely adopted to 

helpindividualstaff;courseteamsandwholeinstitutionsanalyzetheircurriculaandconsiderwaysofstrengthenin 

gstudentsunderstandingof andthroughresearch.Curriculacanbe: 

Research–Led:Learningaboutcurrentresearchinthediscipline 

Herethe curriculum focus is to ensurethatwhatstudents learn clearly reflects 

currentandongoingresearchintheirdiscipline.Thismayincluderesearchdonebystaff teachingthem. 

Research–Oriented:Developingresearchskillsandtechniques 
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Here the focus is on developing student’s knowledge of and ability to carry out the 

researchmethodologiesandmethodsappropriatetotheirdiscipline(s) 

Research–Based:Undertakingresearchandinquiry 

Here the curriculum focus is on ensuring that as much as possible the student learns in 

researchand or inquiry mode (i.e. the students become producers of knowledge not just consumers). The 

strongestcurricula form of this is in those specialundergraduate programmes forselectedstudents, 

butsuchresearchandinquirymayalsobemainstreamedforallormanystudents. 

 

 

Research-Tutored:engaginginresearchdiscussions 

Herethefocusisonstudentsandstaffcriticallydiscussingongoingresearchinthediscipline. 

Allfourwaysofengagingstudentswithresearchandinquiryare validandvaluable 

andcurriculacanandshouldcontainelementsof them. 

Moreover,thestudentparticipationinresearchmaybeclassified 

as,Level1:PrescribedResearch 

Level 2: Bounded 

ResearchLevel 3: Scaffolded 

ResearchLevel4:SelfactuatedR 

esearch 

Level5:OpenResearch 

TakingintoconsiderationtheabovementionedfactsinrespectofintegratingresearchintotheM.Comcurriculum,thefo 

llowingResearchSkillBasedCoursesareintroducedinthecurriculum. 

 

Semester RSB Courses Credits 

I ResearchLedSeminar 1 

II ResearchMethodology 3 

II ParticipationinBoundedResearch 2 

III Design Project/ Socio Technical 

Project( ScaffoldResearch) 

4 

IV ProjectWork 12 
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Blueprintforassessmentofstudent’s performancein ResearchLedSeminarCourse 

⚫ InternalAssessment: 40Marks 

⚫ SeminarReport (UG)/Concept Note(PG) :5X4=20 Marks 

⚫ SeminarReviewPresentation : 10Marks 

⚫ Literature Survey : 10Marks 

⚫ SemesterExamination: 60Marks 

(EssaytypeQuestionsset bytheconcernedresourcepersons) 
 

 

Blueprintforassessmentofstudent’sperformanceinSocioTechnicalProject 

⚫ ContinuousInternalAssessmentthroughReviews: 40Marks 

⚫ ReviewI : 10Marks 

⚫ ReviewII : 10Marks 

⚫ ReviewIII : 20Marks 

⚫ Evaluationof SocioTechnicalPracticumFinalReport: 40Marks 

⚫ Viva-VoceExamination: 20Marks 

⚫ Total: 100Marks 

Blueprint for assessment of student’s performance in Research Methodology 

CoursesContinuousInternalAssessment: 20Marks 

⚫ ResearchTools(Lab) : 10Marks 

⚫ Tutorial: 10Marks 

ModelPaperWriting: 40Marks 

 Abstract: 5 Marks 

 Introduction: 10Marks 

 Discussion: 10Marks 

 Reviewof Literature: 5Marks 

 Presentation: 10Marks 

SemesterExamination: 40Marks 

Total: 100Marks 
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SCHOOL OF COMEMRCE AND MANAGEMENT 

 

DEPARTMENT OF BUSINESS MANAGEMENT 

  

1.1.3 

Number of courses having focus on employability/ entrepreneurship/ skill 

development during the year 
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ResearchIntegratedCurriculum 

 
The relationship between teacher and learner is completely different in higher 

educationfrom what it is in school. At the higher level, the teacher is not there for the sake of the 

student,bothhavetheirjustificationintheserviceofscholarship.Forthestudentswhoaretheprofessional 

s of the future, developing the ability to investigate problems,make judgments onthe basis of 

sound evidences, take decisions on a rational basis and understand what they aredoing and why 

is vital. Research and inquiry is not just for those who choose to pursue anacademic 

career.Itiscentraltoprofessionallifeinthe twenty-firstcentury. 

It is observed that the modern world is characterized by heightened levels of 

complexityanduncertainty.Fluidity,fuzziness,instability,fragility,unpredictability,indeterminacy,t 

urbulence, and changeability, contestability: these are some of the terms that mark out the 

worldofthetwenty-firstcentury.Teachingandresearchiscorrelatedwhentheyareco-related.Growing 

out of the research on teaching- research relations, the following framework has beendeveloped 

and widely adopted tohelp individual staff, course teams and whole institutionsanalyse their 

curricula and consider ways of strengthening students understanding of and 

throughresearch.Curriculacanbe: 

Research –Led:Learningaboutcurrent researchinthediscipline 

Here the curriculum focus is to ensure that what students learn clearly reflects current 

andongoing research intheirdiscipline.Thismayincluderesearchdonebystaffteaching them. 

Research–Oriented:Developingresearchskills andtechniques 
 

Here the focus is on developing student’s knowledge of and ability to carry out 

theresearchmethodologiesandmethods appropriatetotheirdiscipline(s) 

Research–Based:Undertakingresearchandinquiry 

Here the curriculum focus is on ensuring that as much as possible the student learns 

inresearchandorinquirymode(i.e.thestudentsbecomeproducersofknowledgenotjustconsumers). 

The strongest curricula form of this is in those special undergraduate programmesfor selected 

students, but such research and inquiry may also be mainstreamed for all or manystudents. 
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Research-Tutored:engaginginresearchdiscussions 

Herethefocusisonstudentsandstaffcriticallydiscussingongoingresearchinthediscipline. 

 
Allfourwaysofengagingstudentswithresearchandinquiryarevalidandvaluableandcurricula 

canandshouldcontainelements ofthem. 

Moreover,thestudentparticipationinresearchmaybeclassifiedas,Level 

1:PrescribedResearch 

Level 2: Bounded 
 

ResearchLevel 3: Societal 

ResearchLevel 4: Self actuated 

ResearchLevel5:OpenResearch 

Taking into consideration the above mentionedfacts in respect of integrating researchinto 

the BBA 2020 Curriculum,the following Research Skill Based Courses are introduced inthe 

BBA2020Curriculum. 

 

Semester RSB Courses Credits 

II ResearchLedSeminar 1 

III ResearchMethodology 3 

V ParticipationBoundedResearch 2 

VI ProjectWork 4 
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Blueprintforassessmentofstudent’sperformanceinResearchLedSeminarCourse 
 

⚫ InternalAssessment: 40Marks 

⚫ SeminarReport(UG)/ConceptNote(PG) 

⚫ Seminar ReviewPresentation 

⚫ Literature Survey 

⚫ Semester Examination: 

:5X4=20Marks 
 

:10Marks 
 

:10Marks 

60Marks 

 

(EssaytypeQuestions setbytheconcernedresourcepersons) 
 

Blueprint for assessment of student’s performance in Research Methodology 

CoursesContinuousInternalAssessment: 20Marks 

⚫ ResearchTools( Lab): 10Marks 

⚫ Tutorial: 10Marks 

ModelPaperWriting: 40Marks 
 

 Abstract: 5 Marks 

 Introduction: 10Marks 

 Discussion: 10Marks 

 Review ofLiterature: 5Marks 

 Presentation: 10 Marks 

SemesterExamination: 40Marks 
 

Total: 100Marks 
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BACHELOR OF BUSINESS ADMINISTRATION 

CourseStructure-2020 
 

CourseCode CourseTitle L T P C 

SEMESTERI 

20110AEC11/ Tami– I/Advanced English-I/Hindi-I/ French-I  
4 

 
0 

 
0 

 
2 

20111AEC11/ 
20132AEC11/ 

20135AEC11 

20111AEC12 EnglishI 4 0 0 2 

20160SEC13 PrinciplesofManagement 5 0 0 3 

20160SEC14 ManagerialEconomics 5 0 0 3 

20160AEC15 BusinessCommunication 5 0 0 4 

20160AEC16 BusinessMathematicsandStatistics 4 0 0 3 

Total 27 0 0 19 

AUDIT COURSE 

201LSCIC IndianConstitution - - - 2 

201LSCUV UniversalHumanValues - - - 2 

SEMESTERII 

20110AEC21/  
TamilII/ HindiII/ Advanced EnglishII 

 
4 

 
0 

 
0 

 
2 20131AEC21/ 

20111AEC21 

20111AEC22 EnglishII 4 0 0 2 

20160SEC23 FinancialAccounting 5 0 0 3 

20160SEC24 OrganizationalBehavior 5 0 0 3 

20160AEC25 BusinessEnvironment 5 0 0 4 

20160AEC26 ManagementInformationSystem 4 0 0 3 
RESEARCHSKILLBASEDCOURSE 

20160RLC27 ResearchLedSeminar 0 0 0 1 
 Total 27 0 0 18 
 AUDIT COURSES     

201LSCCS CommunicationSkills 0 0 0 2 

201SSCBE BasicBehavioralEtiquette 0 0 0 2 

 

 

 

 

 

 

 EMPLOYABILITY 
 SKILL DEVELOPMENT 
 ENTREPRENEURSHIP 
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SEMESTERIII 

20110AEC31/  

TamilIII/ HindiIII/ AdvancedEnglishIII 
 

4 
 

0 
 

0 
 

2 20131AEC31/ 

20111AEC31 

20111AEC32 EnglishIII 4 0 0 2 

20160SEC33 ManagementAccounting 4 0 0 3 

20160SEC34 MarketingManagement 4 0 0 3 

20160AEC35 BusinessLaw 5 0 0 4 

20160AEC36 HumanResourceManagement 4 0 0 3 
RESEARCHSKILLBASEDCOURSE 

20160RMC37 ResearchMethodology 2 0 0 2 
 Total 27 0 0 20 

AUDIT COURSES 

201LSCOA Officeautomation 0 0 0 2 

SEMESTERIV 

20110AEC41/  

TamilIV/ HindiIV/ Advanced EnglishIV 
 

4 
 

0 
 

0 
 

2 20131AEC41/ 

20111AEC41 

20111AEC42 EnglishIV 4 0 0 2 

20160SEC43 TotalQualityManagement 5 0 0 3 

20160SEC44 CostAccounting 4 0 0 3 

20160AEC45 RetailManagement 4 0 0 4 

20160AEC46 IndustrialRelationsand Labour Law 4 0 0 3 

201ENSTU47 EnvironmentalStudies 2 0 0 2 

Total 27 0 0 20 

 AUDITCOURSE     

201LSCLS LeadershipandManagementSkills 0 0 0 2 

201SSCAQ General AptitudeandQuantitativeAbility 0 0 0 2 

SEMESTERV 

20160SEC51 FinancialManagement 6 0 0 5 

20160SEC52 ServicesMarketing 5 0 0 3 

20160SEC53 ProductionandOperationsManagement 5 0 0 3 

20160SEC54 GlobalBusinessManagement 6 0 0 4 

20160DSC55 DisciplineSpecificElective–I 5 0 0 3 

RESEARCHSKILL BASEDCOURSE     

20160BRC56 ParticipationBoundedResearch 0 0 0 1 
 Total 27 0 0 20 
 AUDITCOURSE     

201ACLSPSL ProfessionalSkills 0 0 0 2 

SEMESTERVI 

20160SEC61 BusinessPolicyandStrategicManagement 5 0 0 4 

20160SEC62 EntrepreneurialDevelopment 6 0 0 5 

20160SEC63 LogisticsandSupplyChainManagement 5 0 0 4 

20160DSC64 DisciplineSpecificElective–II 5 0 0 3 

201 OEC(2 
DigitCourse 

Nae) 

OpenElective 4 0 0 2 
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20160PRW66 ProjectWork 0 0 0 4 

20160PEE ProgrammeExit Exam 0 0 0 2 
 

 

 Total 25 0 0 24 
 AUDITCOURSE     

201SSCIM InterviewSkillsTrainingandMockTest 0 0 0 2 

201LSCCE CommunityEngagement 0 0 0 1 

TotalCredits-Programme 116 

TotalCredits -AuditCourses 20 
 

 

 

Semester ElectiveNo CourseCode CourseTitle 

V I 
20160DSC55A Advertisingandsalesmanship 

20160DSC55B InvestmentManagement 

VI II 
20160DSC64A CustomerRelationshipManagement 

20160DSC64B TallyPrime 
 

 

 

 

 

 

 

 

DisciplineSpecificElectiveCourses 

OpenElective Courses 

 

 

 

Semester CourseCode CourseTitle Department 

 
 

VI 

20111OEC Journalism English 

20114OEC Foodand Adulteration Chemistry 

20116OEC Wild lifeconservation Microbiology 

20120OEC E-Learning Computerscience 

20161OEC BankingServices Commerce 
 

 

 

 
 EMPLOYABILITY 
 SKILL DEVELOPMENT 
 ENTREPRENEURSHIP 
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AuditCourses&AuditCoursesonSoftSkills 
 
 

Semester ElectiveNo CourseCode CourseTitle 

I 
I 201LSCIC IndianConstitution 

II 201LSCUV UniversalHumanValues 

II 
I 201LSCCS CommunicationSkills 

II 201SSCBE BasicBehavioralEtiquette 

III I 201LSCOA Officeautomation 

IV 
I 201LSCLS LeadershipandManagementSkills 

II 201SSCAQ General AptitudeandQuantitativeAbility 

V I 201ACLSPSL ProfessionalSkills 

VI 
I 201SSCIM InterviewSkillsTrainingandMockTest 

II 201LSCCE CommunityEngagement 

 

 

 

 

 
 EMPLOYABILITY 
 SKILL DEVELOPMENT 
 ENTREPRENEURSHIP 
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SEMESTER-I 
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CourseCode CourseTitle L T P C 

20110AEC11 Tamil-I 4 0 0 2 
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CourseCode CourseTitle L T P C 

20111AEC11 ADVANCEDENGLISH-I 4 0 0 2 

 

Aim: 

 ToimprovetheknowledgeofEnglish 

Objective: 

 Tofamiliarizewiththeglossaryterms,figuresofspeech 

 Toimprovevocabulary 

 Tolearnhowtoeditand proofread 

 Toknowthecomparisonandcontrastandcauseandeffectforms 

 Tounderstandtheimpact ofthespeechesoffamouspeople 

Outcome: 

 Developvocabulary 

 Readandcomprehendliterature 

 

UNIT–I 

GlossaryofgrammartermsF 

igures ofspeech 

 

UNIT–II 

ForeignwordsandphrasesBritisha 

ndAmericanVocabulary 
 

UNIT–III 

Speechesoffamouspeople: 

MahatmaGandhi-AbrahamLincoln-SwamiVivekananda-JohnF. Kennedy 

 

UNIT– IV 

Editing 

Proofreading 

 

UNIT–V 

Comparisonandcontrast 

Cause andeffect 

 

References: 

EnglishGrammar -Wren and 

MartinEnglishGrammarandComposition -RadhakrishnaPillai 

EssentialsofBusiness Communication -RajendraPal&J.SKorlahalli 

SultanChand&SonsE 

nglishfor writersandtranslators -RobinMacpherson 

TechnicalCommunication -Meenakshi Sharma & Sangeetha 

SharmaTheWorld’sGreatSpeeches - 

SudhirKumarSharmaGalaxyPublishersEnglishWorkBook-I&II - 

JewelcyJawahar 
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Coursecode CourseTitle L T P C 

20111AEC12 ENGLISH-I 4 0 0 2 
 

Aim: 
 ToacquaintstudentswithlearningEnglishthroughliterature 

 

Objective: 
 ToimproveEnglishdelightfullythroughsimplepoems, essays 

 Tothrowlight onfiction 

 Toreadandcomprehendliterature 

 

Outcome: 
 Readandcomprehendliterature 

 
UNIT–I 

TheArt ofReading -LinYutang 

AnEco-FeministVision -ArunaGnanadason 

 

UNIT–II 

The MerchantofDeath -NandaKishoreMishra&JohnKennet 

She SpokeforallNature -Youngworld‘TheHindu’ 

 

UNIT–III 

BecauseI couldnot Stopfor Death - 

EmilyDickinsonStoppingbyWoodsona SnowyEvening - 

RobertFrost 

 

UNIT–IV 

Enterprise -NissimEzekiel 

Lovepoemforawife -A.KRamanujam 

 

UNIT–V 

OliverTwist -CharlesDickens 

 

References:- 

TheArtofReading/ExperiencingPoetry. -S.MurugesanandDr.K.Chellappan 

EmeraldPublishers 
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CourseCode CourseTitle L T P C 

20160SEC13 PRINCIPLESOFMANAGEMENT 5 0 0 5 
 

AIM:To enhanceproductionandproductivity,decreasecostof 

productionandmaximizeprosperitybothforemployerandemployeeshavingcommoninterests. 
 

OBJECTIVE:    To familiarize the students to the basic concepts of management in order to 

aidin understanding how an organization functions, and in understanding the complexity and 

wide varietyofissuesmanagersfaceintoday’sbusinessfirms. 

 

COURSE OUTCOMES 

               1.  Evaluate the global context for taking managerial actions of planning, organizing and controlling. 

               2.  Assess global situation, including opportunities and threats that will impact management of an organization. 

                      3. Integrate management principles into management practices. 

               4.  Assess managerial practices and choices relative to ethical principles and standards. 

               5. Specify how the managerial tasks of planning, organizing, and controlling can be executed in a variety of   

circumstances. 

 

 
PREREQUISTE:Introductiontothemanagementprocess,emphasizingplanningandstrategy,andorganization 

albehavior,directionandcontrolincludingleadership,motivation,teambuilding,managementinformationsy 

stems. 

UNIT–I 

Organization - Management – Importance – concepts- Nature – functions- Role of managers- 

Management and administration – Evolution of management thought – Modern 

managementapproaches –MBO–MeritsandDemerits. 

UNIT–II 

Nature and purpose of planning – Planning process - types of plans - strategies – Types 

ofstrategies–DecisionMaking-Types -Process-Rationaldecisionmaking process. 

UNIT–III 

Natureandpurposeoforganizing-Organizationstructure–Processoforganization– Departmentalization–
Spanofcontrol–Delegationofauthority,responsibility–Accountability 

–Centralizationanddecentralization- SelectionandRecruitment. 

UNIT– IV 

Directing – Principles – Elements – Motivation, Theories of motivation: Maslow, 

Herzberg,Vroommodels–Communication-Hurdlestoeffective communication 

UNIT–V 

Control–Controlling–Needforcontrol–Controlprocess–Controltechniques.Leadership - 
leadership theories – Styles– Managerialgrid.Co-ordination–meaning– need – types. 
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Employability 

References: 

 L.M.Prasad–SultanChand&Sons. 

 T.M.Ramasamy–HimalayaPublishingHouse. 

 P.C.Tripathi,P.N.Reddy –TataMcGraw–HillPublishingHouse. 

2124



16  

CourseCode CourseTitle L T P C 

20160SEC14 MANAGERIALECONOMICS 5 0 0 5 
 

MANAGERIALECONOMICS 

AIM: Economics is inevitable to business and hence to teach basic of economics to students 

ofBusinessAdministration 
 

COURSEOBJECTIVES 

1. Toeducatethestudentsto understand thefundamentalsofeconomics 

2. Tounderstandtheapplicationofeconomics inbusinessdecisions 

3. TofamiliarizetheStudentswitheconomictools forbusinessanalysis. 
                  
                       COURSE OUTCOMES 
                        1. Apply the knowledge of the mechanics of supply and demand to explain working of markets  
                          2. Describe how changes in demand and supply affect markets  
                          3. Understand the choices made by a rational consumer  
                         4. Explain relationships between production and costs  
                            5. Define key characteristics and consequences of different forms of markets 
 
 

PREREQUISITE:A minimumlevelknowledgetounderstandandapplicationsofEconomics 

 

SYLLABUS 

UNITIIntroduction–Natural&ScopeofManagerialEconomics– 

SignificanceofManagerialEconomics. 
 

UNIT II Demand Analysis – Basic Concepts and Tools for Analysis of Demand – 

Demandforecasting. 
 

UNITIIICostConceptsandCostAnalysis–ProductionFunction–CostPrice–OutputRelations. 
 

UNIT IV Price and Output Decisions under different Market Structures Perfect Competition – 

Monopoly – Monopolistic Competition – Oligopoly – Pricing Policy – Pricing Methods 

andApproaches –ProductLine Pricing–Price Forecasting. 
 

UNIT V National Income-definition,measurement– Factors – difficultiesin measurement.GDP- 

NDP-Businesscycle-phases–Inflation- 

typesandcontrolmeasures.ManagerialEconomicsintheContextofGlobalization. 

 

TEXTBOOK 

1.Dr.SankaranS.,“ManagerialEconomics”,MarghamPublications,2099. 

 

References: 

1. Varshney&Maheswari,“ManagerialEconomics”,SultanChand&Sons,2007.2.VictorL.Mote 

&SamuelPaul,“Managerialeconomics”,Tata McGraw-HillEducation,2077 

 

Employability 
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CourseCode CourseTitle L T P C 

20160AEC15 BUSINESSCOMMUNICATION 4 0 0 4 
 

 

COURSE OBJECTIVES  

     To provide an overview of Prerequisites to Business Communication. To put in use the basic mechanics of    

Grammar. To provide an outline to effective Organizational Communication. To underline the nuances of Business 

communication. To impart the correct practices of the strategies of Effective Business writing. 

 

COURSE OUTCOMES 

 To be familiar with the complete course outline/Course Objectives/Learning Outcomes/ Evaluation Pattern & 

Assignments  

 To participate in an online learning environment successfully by developing the implication-based 

understanding of Paraphrasing, deciphering instructions, interpreting guidelines, discussion boards & 

Referencing Styles.  

 To demonstrate his/her ability to write error free while making an optimum use of correct Business Vocabulary 

& Grammar.  

 To distinguish among various levels of organizational communication and communication barriers while 

developing an understanding of Communication as a process in an organization. 

 To draft effective business correspondence with brevity and clarity. 

 

PREREQUISITE: Prerequisites to Business Communication- Introduction to Blended Learning & Blackboard. 

Nuances of Academic writing will be discussed which is a prerequisite to Blended Learning. 

 

              UNITI 

Introduction–Definition,Characteristicsandneedforcommunication– 

Importanceofeffectivecommunication–Process,PrinciplesofCommunication-Barriersofcommunication. 

UNITII 

Means of communication – Oral and Written Communication – Flow of Communication – Types 

ofCommunication–NonVerbalCommunication. 

UNITIII 

Introduction to Business Correspondence – Structure Layout – Letters of Enquiries, Offers, 

QuotationsandTenders–Orders,itsexecutionandCancellationLetters–SalesLetters. 

UNITIV 

Bank Correspondence – Letter between banker and customer, Letter between Head office and 

BranchOffice, Letter between Customer and banker. Insurance Correspondence – Fire, Marine, General 

and LifeInsurance.ExportandImportCorrespondence. 

UNITV 
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Reports- Structure and Layout – Business Report Writing – Reports by Individuals, Committees, 

PressReports, Market Reports – Proposal Writing. Technology – Aided Business Communication – 

Internet, E-Mail,Web-basedCommunication,ITTrendsinCommunication. 

Employability 

References: 

 ManagerialCommunication–V.P.Michael –HimalayaPublishingHouse 
 BusinessCommunication-HomaiPradhan,D.S.Bhande–HimalyaPublishinghouse. 
 BusinessCommunication-KSundar,AKumaraRaj-VijayNicole 
 BusinessCommunication-Kathiresan–Dr,Radha–PrasanaPublishers. 
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CourseCode CourseTitle L T P C 

20160AEC16 BUSINESSMATHEMATICSANDSTATISTICS 2 2 0 4 

 

Aim:Tolearntheconcepts, 

applicationsandmethodsofmathematicsandstatisticsusefulforBusinessoperations.  

                     COURSE OUTCOMES  

 Describe and discuss the key terminology, concepts tools and techniques used in business statistical analysis  

 Critically evaluate the underlying assumptions of analysis tools 

 Understand and critically discuss the issues surrounding sampling and significance  

 Discuss critically the uses and limitations of statistical analysis 

 Solve a range of problems using the techniques covered  

 

                       Prerequisite:Thelearnershould haveElementaryknowledge      in mathematic and 

statistics. UNIT-IFUNDAMENTALSOFBUSINESSMATHEMATICS 

Arithmetic - Ratios and Proportions - Simple and Compound interest including application 

ofAnnuity- Set theory and simple application of Venn diagram- Mathematical reasoning – 

basicapplication 

UNIT–IIINTRODUCTIONTOSTATISTICS 

Meaning and scope of statistics, uses of statistics in business, statistical data – primary 

andsecondary–classificationofdata–frequencydistribution–Diagrammatic presentation. 

UNIT–IIIMEASURESOFCENTRALTENDENCYANDDISPERSION 

Mean, Median, Mode, Mean Deviation - Quartiles and Quartile Deviation - Standard Deviation - 

Co-efficientofVariation,CoefficientofQuartileDeviation UNIT–

IVCORRELATIONANDREGRESSION 

Scatter diagram -Karl Pearson’s Coefficientof Correlation - Rank Correlation - 

Regressionlines,Regressionequations,Regressioncoefficients 

UNIT– VINDEX NUMBERS&TIMESERIESANALYSIS 

IndexNumbers-UsesofIndexNumbers-MethodsofconstructionofIndexNumbers-Problems 

involved in construction of Index Numbers - Time Series Analysis – Components ofTime series 

– Methods of computing time series - Moving Average Method - Method of LeastSquares. 

SkillDevelopmentandEmployability 
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TEXTBOOKS 

 StatisticalMethods – S.P.Gupta

 FundamentalsofStatistics–D.L.Elhance

 BusinessMathematicsandStatistics–NGDasand JKDas.

References: 
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 EconomicsandBusinessStatistics –M.Sivathanupillai

 ElementsofStatistics –B.N.Asthana

 Schaum’soutlineofStatistics– MurrayRSpiegeland LarryJ.Stephens

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTERII 
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CourseCode CourseTitle L T P C 

20110AEC21 Tamil-II 4 0 0 2 
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CourseCode CourseTitle L T P C 

20111AEC21 ADVANCEDENGLISH-II 4 0 0 2 
 

Aim: 

 ToimprovetheknowledgeofEnglish 

Objective: 

 Tounderstandtheformatofe-mail,faxandmemos 

 Towriteitinerary,checklist,invitation,circular,instruction,recommendations 

 Tounderstandtheimpactofthebiographiesoffamouspeople 

Outcome: 

 Developwritingskill 

 Readandcomprehendliterature 

 

UNIT–I 

E- 

mailFa 

xMem 

os 
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UNIT–II 

Itinerary 

Checklist 
 

UNIT–III 

Invitation 

Circular 

 

UNIT– IV 

InstructionRecom 

mendations 
 

UNIT–V 

Biographiesoffamouspeople: 

MotherTeresa-MadamCurie-CharlesChaplin-VikramSarabhai 

 

References: 

EnglishGrammar -Wren and 

MartinEnglishGrammarandComposition -RadhakrishnaPillai 

TechnicalCommunication - 

MeenakshiSharma&SangeethaSharmaInspiringLives -MaruthiPublishers 

EnglishWorkBook-I&II -JewelcyJawahar 
 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

CourseCode CourseTitle L T P C 

20111AEC22 ENGLISH-II 4 0 0 2 
 

Aim: 

 Toacquaintlearnerswithdifferenttrendsofwriting 

Objective: 

 Toempower studentstoacquirelanguageskillsthroughliterature 

 Toenablethestudentstoappreciateliterature 

 Todeveloptheconversationalskillsthroughoneactplays 

Outcome: 

 Readandcomprehendliterature 

 

UNIT–I 

Ecology -A.K.Ramanujan 

Gift -AliceWalker 
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TheFirstMeeting -SujataBhatt 

 

UNIT–II 

Fueled -MarcieHans 

Asleep -Ernst Jandl 

Buyingandselling -KhalilGibran 

 

UNIT–III 

TheEnd oflivingand TheBeginning ofSurvival - 
ChiefSeattleMyWood -E.M.Forster 

TheMeetingofRaces -RabindranathTagore 

 

UNIT–IV 

TheRefugee -K.A.Abbas 

IHave a Dream -MartinLutherking 

ThosePeopleNextDoor -A.G.Gardiner 

 

UNIT–V 

MarriageisaprivateAffair -ChinuaAchebe 

TheFortuneTeller -KarelCapek 

Proposal -AntonChekov 

 

References:- 

GatheredWisdom -GowriSivaramanEmeraldPublishers 
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CourseCode CourseTitle L T P C 

20160SEC23 FINANCIALACCOUNTING 2 3 0 5 

AIM: The Basic purpose of this course is to develop an insight of postulates, principles 

andtechniquesofaccounting,andutilizationoffinancialaccountinginformationforplanning,decision- 

makingandcontrol. 

COURSE OUTCOMES · 

 Understand the process of recording and classifying the business transactions and events ·  

 Understand the financial statements, viz., Profit and Loss Account, Balance Sheet, and cash flow 

statement of a sole proprietor. · 

 Understand the role of IFRS/Ind-AS in accounting discipline. · 

 Understand and Analyse the financial statements from different the perspective of different stakeholders 

using ratio analysis. · 

 Understanding of financial distress or bankruptcy prediction and how to analyse management quality 

means the concept of beyond balance sheet. 

 

 

               PreRequisite:TheLearnershouldhaveintroductoryknowledgeaboutaccounting. 
 

UNIT–I 

Introduction to Financial Accounting – Definition, Meaning, Nature, Objectives and Uses 

ofAccounting–AccountingConcepts,PrinciplesandConventions–BooksofAccounts- 
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BranchesofAccounting–Differencesbetweenvariousbranchesofaccounting. 

SkillDevelopment 

UNIT–II 

BookKeeping–SingleEntrySystemofBookKeeping–DoubleEntrySystemofBookKeeping– 

RecordingofTransactions–Journal –Subsidiarybooks–Ledger–TrailBalance. 

UNIT–III 

Final Accounts – Manufacturing account– Trading account– Profit and Loss account and 

Balance   Sheet 

UNIT–IV 

Depreciation Accounting: Introduction, Meaning of Depreciation, Causes for Depreciation, Need 

forDepreciation, Computation of the Amount of Depreciation, Depreciation on Additions to Fixed 

Assets,MethodsofDepreciation,CalculationofDepreciationundervariousmethods. 

UNIT-V 

Consignment- Meaning, features of consignment transaction, distinction between 

consignmentand sale, Joint venture - Meaning, features, difference between joint venture and 

partnership,jointventureandconsignment. 

 
TextBook: 

 Advanceaccounting–S.P.JainandK. L.Narang–Kaliyani Publisher.

 PrinciplesofAccounting–FinneryH.A.MillerHEPrenticeHall

 PrinciplesofFinancialAccounting–S.N.Maheshwari
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CourseCode CourseTitle L T P C 

20160SEC24 ORGANIZATIONALBEHAVIOUR 5 0 0 5 
 

AIM:Toprovidebasicknowledgeonvariousmodelsoforganizationalbehavior,Toexposethemtotheconceptso 
fmotivationandgroupdynamics,Tohelpthemacquireinterpersonalskills. 

 

OBJECTIVES  

To help the students to develop cognizance of the importance of human behaviour.  To enable students to 

describe how people behave under different conditions and understand why people behave as they do. To 

provide the students to analyse specific strategic human resources demands for future action. To enable 

students to synthesize related information and evaluate options for the most logical and optimal solution such 

that they would be able to predict and control human behaviour and improve results.  

 

COURSE OUTCOMES  

 Demonstrate the applicability of the concept of organizational behavior to understand the behavior of 

people in the organization. 

 Demonstrate the applicability of analyzing the complexities associated with management of individual 

behavior in the organization. 

 Analyze the complexities associated with management of the group behavior in the organization.  

 Demonstrate how the organizational behavior can integrate in understanding the motivation (why) 

behind behavior of people in the organization. 

 

 
              PreRequisite:TheLearnershouldhavebasicinterpersonalskill andHumanbehaviour 

UNIT-I 
OrganizationalBehaviour–Concept –Nature-Models-Othersimilarfieldsofstudy– 
DisciplinescontributingtoOrganizationalBehaviour -IndividualBehaviour–Perception. 
UNIT-II
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Personality–Definition-Determinants-GroupDynamics– 
FormalandInformalGroups,GroupNorms,GroupCohesiveness,GroupBehaviourandGroupDecision– making. 

Employability 
UNIT-III 
Leadership–Concept–QualitiesofeffectiveLeadership–LeadershipStyles-DefinitionofPower– 
TypesofPower-Sourcesofpower–PowerandPolitics. 
UNIT-IV 
Definitionof Authority–Characteristics–Types of Authority- Organizationalconflict,sourceofconflicts 
– Typesofconflicts–Jobfrustrationand causes. 
UNIT-V 
Motivation–Concept–Nature–significance- Theoriesof Motivation–Maslow’sneed hierarchytheory 
– McGregor’sTheoryXandTheoryY–HerzbergTwoFactorTheory-StressManagement–Concept-Sources- 
Effectsofstress-ManagementofStress. 
TEXTBOOK: 
OrganizationalBehaviour–L.M.PRASAD 

References: 

 OrganizationTheoryandBehaviour–V.S.P.RAO&D.S.Narayana 
 OrganizationalBehaviour-UmaSekaran 
 OrganizationalBehaviour-K.Aswathappa 
 StephenP.Robins,OrganisationalBehavior,PHILearning/PearsonEducation, 11th edition,2008. 
 FredLuthans,OrganisationalBehavior,McGrawHill,11thEdition,2001 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CourseCode CourseTitle L T P C 

20160AEC25 BUSINESSENVIRONMENT 4 0 0 4 
 

AIM:Toenablethelearnertounderstandthevariousbusinessandeconomicenvironments 

inachangingbusiness scenario. 

OBJECTIVES 

To enable students to evaluate business and its environment. To enable students to understand business and society. To enable 

students to discuss the contemporary issues in business. To enable students to examine and evaluate business in International 
Environment. 

COURSE OUTCOMES 

Students would be acquainted with business objectives, dynamics of business and environment, various types of business 
environment and its analysis. 

Students would recall and relate various concepts like business ethics, ethical dilemmas, corporate culture and ethical climate. 

They would also be acquainted about development of various acts applicable to business in India. 
Students would describe and discuss Corporate Social Responsibility, Corporate Governance and Social Audit. 
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Students would be acquainted with various strategies of Global Trade. They would also discuss Foreign Trade in India, Foreign 

Direct Investments and its implications on Indian Industries. 

               

              UNIT-I 

Businessenvironment-concept-significance-factors-environmentalinfluenceonbusiness. 

UNIT-II 

Social and cultural environment- demographic trend- Indian social structure- impact on business- 

interplayofvarious systems.
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UNIT-III 

Politicalenvironment-directiveprinciplesofstatepolicy-centre-staterelations-impactonbusiness- 

economicenvironment-sectorsofeconomyandtheirsignificance-agriculture,industry-service- 

multinationalcorporations-meaning-importance- advantages- weakness. 

UNIT-IV 

Technological environment- choice of technology- problems in selecting appropriate technology- 

importancetobusiness-socialresponsibility-meaning-importance- 

responsibilitytowardsvariousinterestgroups. 

Employability 

UNIT-V 

Economicplanninganddevelopment-governmentandplanning- 

industrialpoliciesandpromotionschemes-governmentpolicyandSSI. 

 
References: 

 FrancisCherunilam-‘BusinessEnvironment’. 

 Aswathappak,‘EssentialsofBusinessEnvironment’. 

 HavgVK, ‘EconomicEnvironmentofBusiness’. 

 AmarchandD,GovernmentandBusiness. 
 

 

 

 

 

 

 
 

 

 

 

 

 

 
CourseCode CourseTitle L T P C 

20160AEC26 MANAGEMENTINFORMATIONSYSTEM 4 0 0 4 

 

MANAGEMENTINFORMATIONSYSTEM 

AIM: Theobjectiveofthiscourseistohelpthestudentacquirethebasicknowledgeofinformation 

system so as to enable them to make more efficient use of information for decisionmaking. 

PreRequisite: TheLearnershouldhaveelementaryknowledgeaboutinformationsystems 
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COURSE OBJECTIVES  

To describe the role of information technology and decision support systems in business and record the current  

issues with those of the firm to solve business problems. To introduce the fundamental principles of computer- 

based information systems analysis and design and develop an understanding of the principles and techniques used 

.To enable students understand the various knowledge representation methods and different expert system 

 structuresas strategic weapons to counter the threats to business and make business more competitive.  

COURSE OUTCOMES  

1. Relate the basic concepts and technologies used in the field of management information systems;  

2. Compare the processes of developing and implementing information systems.  

3. Outline the role of the ethical, social, and security issues of information systems. 

4. Translate the role of information systems in organizations, the strategic management processes, with the implications 

for the management. 

 5. Apply the understanding of how various information systems like DBMS work together to accomplish the 

information objectives of an organization. 

 

 

            UNIT-I 

ManagementinformationSystem-Anoverview-concept-evolutionandelementofMIS-definition- 

characteristics and basic requirementof MIS- structure- computerized MIS- pre- 

requisitesofaneffectiveMIS. 

UNIT-II 

System analysis and design-An overview- System study- System design- 

developmentandimplementation. 

UNIT-III 

Computers and its effect on MIS- Limitations- MIS and DSS- MIS and information 

resourcemanagement- executive information artificial intelligence and expert system- MIS in 

Indianorganizations-recentdevelopmentsininformationtechnology. 

UNIT-IV 

Computers and communication- An overview- the information technology- concept of 

globalvillage-communication channels-communicationnetworks- local area networks-wide 

areanetworks-videoconferencing. 

UNIT-V 

Client/servercomputingcommunicationservers-digitalnetworks-ERPsystems-inter- 
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organizationalinformationsystems-valueaddednetworks-networkingE-commerceandinternet- 

applicationofinternetandwebsitemanagement. 

Employability 

References: 

 O’Brien,JamesA,Management InformationSystems. 

 Sadogopans,Management informationSystem,PHI. 

 Lucas,ManagementinformationSystem. 

 Sen,ManagementinformationSystem. 
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SEMESTER III 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

CourseCode CourseTitle L T P C 

20110AEC31 Tamil-III 4 0 0 2 
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CourseCode CourseTitle L T P C 

20111AEC31 ADVANCEDENGLISH-III 4 0 0 2 
 

Aim: 

 ToimprovetheknowledgeofEnglish 

Objective: 

 To familiarizewiththeorgansofspeechand the descriptionand classificationofspeech 
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sounds 

 Tounderstandconsonant cluster,syllable,wordaccent andintonation. 

 Toknowhowtointerpretgraphics 

 Towriteslogansandadvertisements 

Outcome: 

 UnderstandPhonetics 

 Developwritingskill 

 

UNIT–I 

The organs of 

speechClassificationofspeechs 

oundsVowelsandDiphthongs 

 

UNIT–II 

ConsonantsCons 
onantcluster 

 
UNIT–III 

SyllableWor 

d 

accentIntona 

tion 

 

UNIT– IV 

Idiom 

Interpretationofgraphics 

 

UNIT–V 

Slogan 

writingWritingadverti 

sement 
 

References: 

EnglishGrammar -Wren and 

MartinEnglishGrammarandComposition -RadhakrishnaPillai 

TechnicalCommunication - 

MeenakshiSharma&SangeethaSharmaAtextbookofPhoneticsforIndianStudents- 

T.B.Balasubramaniyan 
 

 

 

 

 

 

 

 

 

 

 

 
 
 

CourseCode CourseTitle L T P C 
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20111AEC32 ENGLISH-III 4 0 0 2 
 

Aim: 
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 ToacquaintstudentswithlearningEnglishthroughliterature 

Objective: 

 Tosensitizestudentstolanguageusethroughprescribedtext 

 Todeveloptheconversationalskillsthroughoneactplays 

Outcome: 

 Readandcomprehendliterature 

 

UNIT–1 

TheDoctor’sWorld -R.K.Narayan 

ThePostmaster -RabindranathTagore 

PrincessSeptember -E.SomerestMaugham 

 

UNIT–II 

ThePrice ofFlowers -PrabhatKumarMukhopadhyay 

The OpenWindow -Saki 

TheModelMillionaire -OscarWilde 

 

UNIT–III 

MyBrotherMyBrother -NorahBurke 

UneasyHomeComing - WillF. Jenkins 

Resignation -Premchand 

 

UNIT–IV 

TheReferee - 

W.H.Andrews&GeoffreyDreamerTheCaseoftheStolenDiamonds - 

FarrellMitchell 

 

UNIT–V 

TheDearDeparted - 
StanleyHoughtonThePrincessand theWoodCutter- 

AlanAlexanderMilne 

 
References:- 

NineShortStories -Steuart H.KingBlackie BooksOne- 

ActplaysofToday -T.Prabhakar EmeraldPublishers 
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CourseCode CourseTitle L T P C 

20160SEC33 MANAGEMENTACCOUNTING 2 3 0 5 

 

AIM:To helpstudentsunderstandthenatureandscopeofmanagementaccounting.Gainknowledge in 
 

OBJECTIVES 

To help students to explain basic concepts, importance & functions of Management Accounting. 

To help the students to illustrate the format of Vertical Financial Statements, analysis and 

interpretations of Financial Statement. To enable students to calculate the various ratios and 

interpret it. To enable students to prepare Cash flow statements using Indirect method. 

COURSE OUTCOMES 

 Students would explain the significance of basic concept, importance & functions of 

Management Accounting. 

 Students would illustrate the Vertical format of financial statements, and also tools of 

financial analysis such as Trend Analysis, Comparative Analysis and Common Size 

Statement. 

 Students would calculate the various ratios and would be able to discuss the significance 

and use of the various ratios. 

 Students would be able to prepare cashflow statements using Indirect method. 

 Students would calculate the estimated working capital requirement of the entity. 
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the preparation of financial statement analysis, fund flow and Cash flow 

analysis.Utilizethemanagement toolsandtechniquestotake appropriatefinancialdecisions.
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Prerequisite:The LearnerShould have Elementary knowledge aboutfinancial 

accountingreportsandstatements. 
 

UNIT–I 

Management accounting – Meaning, Objectives, Nature and Scope of Management accounting – 

Utilityandlimitationsofmanagementaccounting. 
 

UNIT–II 

 
Profitability,Liquidity,SolvencyandTurnoverratio. 

 

Employability 
 

UNIT–III 

Fund flow analysis – concept of funds – sources and uses of funds –managerial uses of fund 

flowanalysis -constructionoffundflow statement. 
 

UNIT–IV 

Cash flow analysis – Distinct of Cash flow from fund flow -utility of Cash flow statement – 
ConstructionofCashflowstatement. 

 

UNIT–V 

Marginal Costing: Meaning,Features,Advantages,Limitations,Absorption costing Cost– 

Volume – Profit Analysis: Contribution, Break even analysis, Profit Volume Ratio, Margin 

ofsafety 

References: 

 ManagementAccounting –S.N.MAHESWARI,SultanChand&Sons. 

 ManmohanandSN. Gopal-PrincipleofManagementAccounting 

 GuthmannH. G.AnalysisofFinancialStatements, NewDelhi. 

 AnthonyR.N.Management Accounting–Text andCases. 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 
CourseCode CourseTitle L T P C 

20160SEC34 MARKETINGMANAGEMENT 5 0 0 5 
 

AIM:Toexposestudentstomarketingconceptsandtrendsinthemarket.Topromotetheabilityto 

Financial StatementAnalysis–ComparativeStatements–CommonSizeStatementsRatioAnalysis – 

significance, Uses and limitations – Computation of various ratio – 
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relate consumer behaviour and market trends. To make students realize the relationship 

betweenmarketingchannels andcorrespondingstrategies. 

 

COURSE OBJECTIVES  

To understand the concepts of marketing management To learn about marketing process for 

different types of products and services  To understand the tools used by marketing managers in 

decision situations To understand the marketing environment  

COURSE OUTCOMES  

 Students will demonstrate strong conceptual knowledge in the functional area of 

marketing management.  

 Students will demonstrate effective understanding of relevant functional areas of 

marketing management and its application.  

 Students will demonstrate analytical skills in identification and resolution of problems 

pertaining to marketing management. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PreRequisite:Thelearnershouldhaveelementaryknowledgeaboutmarketandmarketingconcepts. 
 

UNIT - I Market and Marketing: Distinction between marketing and selling - Types of market – 

Concepts–Functions-Marketingmanagement–Objectives–Importance-MarketingEnvironment- 

MarketingInformationSystem. 
 

Employability 

 

UNIT - II Market Segmentation: Criteria of effective segmentation – Benefits – Bases for 

marketsegmentation-Factorsinfluencingconsumerbehavior–Buyermotives–Buying process. 

 

UNIT - III Marketing Mix - Product planning and development – Productmix decisions – 

Newproduct development – Product life cycle and strategies - Pricing – Meaning – Influencing 
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factors –Objectives –Pricingmethods. 

 

UNIT - IV Marketing channels -Need and importance – Classification – Types of Intermediaries – 

Wholesalers – Functions – Retailers – Functions - Physical distribution – Elements of 

physicaldistribution(logistics) 

 

UNIT - V Promotion mix - Personal selling –Process - Advertising – Objectives – Types - 

Salespromotion–Objectives –Salespromotionmethods,publicityandpublicrelations. 

 

TEXTBOOK: 

1. RamaswamyandNamakumari,MarketingManagement3/eRevisedMacMillanILtd 

 

References: 

1. PhilipKotler,MarketingManagement,PrenticeHallofIndia. 

2. PhilipKotlerandArmstrong,MarketingManagement 

3. Saxena, MarketingManagement,TataMcGrawHillPub 

4. Pillai&Bhagavathi, ModernMarketing 

5. Sherlekar,MarketingManagement 

6. VarshneyRLandGuptaSL,Marketing Management 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

CourseCode CourseTitle L T P C 
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20160AEC35 BUSINESSLAW 4 0 0 4 

OBJECTIVES: 

 To enlightenthestudentsonthe basicprinciplesandlegalaspectsofbusinesslaws. 

 Topromotetheunderstandingofvariouslegislationsrelatingtobusiness. 

 Tomakethemacquireknowledgeonthelegalaspectsinthebusinessenvironment. 
                COURSE OUTCOMES:  

On completion ofthiscourse,learnerswillbeableto:appreciatetherelevanceofbusinesslawtoindividualsandbusinesses and the role of 

law in an economic, political and social context.  
Identify the fundamental legal principles behind contractual agreements. 

Examine how businesses can be held liable in tort for the actions of their employees. 

Understand the legal and fiscal structure of different forms of business organizations and their responsibilities as an employer.  

Acquire problem solving techniques and to be able to present coherent, concise legal argument. 

 

 

         Prerequisite 

StudentsmusthaveknowledgeofBasicbusiness legislationsandconcepts 

UNIT–I 

ContractAct–Definition,Classification–EssentialsofaContract–OfferandAcceptance– Consideration–

ContractualCapacity–FreeConsent–LegalityofObject. 

UNIT-II 

PerformanceofContract–ModesofDischargeofContract–RemediesforBreachofContract. 

UNIT-III 

LawofAgency–Modeofcreation-AgencybyRatification–Sub-AgentandSubstitutedAgent- 

TerminationofAgency. 

Employability 

UNIT-IV 

SaleofGoodsAct–Definition–ConditionsandWarranties–TransferofProperty–Performance ofContractofSale–

RightsofanUnpaidSeller. 

UNIT-V 

Partnership–Definition-Essentials-Rights,dutiesandLiabilitiesofpartners-Typesofpartnership- 

Dissolutionofpartnership. 

References: 

1. ElementsofMercantileLaw- N.D.KAPOOR. 

2. PrinciplesofMercantileLaw–B.N.TANDON. 

3. Mercantile Law–DAVAR. 

4. BusinessLaw–PILLAI&BHAGAVATHI. 

5. MercantileLaw–M.C.SHUKLA. 
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CourseCode CourseTitle L T P C 

20160AEC36 HUMANRESOURCEMANAGEMENT 4 0 0 4 
 

AIM: To support programs for improving organizational effectiveness by developing policies 

insuch areas a knowledge management, talent management and generally creating a great place 

towork. 

 

OBJECTIVE: To provide knowledge about management issues related to staffing, 

training,performance, compensation, human factors consideration and compliance with human 

resourcerequirements. 

 

COURSE OUTCOMES 

 To develop the understanding of the concept of human resource management and to understand its 
relevance in organizations.  

 To develop necessary skill set for application of various HR issues.  

 To analyze the strategic issues and strategies required to select and develop manpower resources.  

 To integrate the knowledge of HR concepts to take correct business decisions. 

 

 

 

 

 

 

 

 

 

UNITI 

Human Resource Management - Introduction and Importance - Evolution – objectives of 
Humanresourcemanagement– roleofHumanresourcemanagement-Humanresourcepolicies. 

 
UNITII 

Objectives-ImportanceofHRP-processofHRP–Jobanalysis-JobDescription-JobSpecification- 

Recruitment-SourcesofRecruitment-Selectionprocess–RetentionofEmployees 
 

UNITIII 

Training andDevelopment - Training Process - Methods of Training - Need - Evaluation 

ofTraining programmes – Concept of Performance appraisal - methods of Performance 

Appraisal-RatingErrors-Grievances–causesanditsfunctions –Career Planning- career 

management. 
 

Employability 

 
UNITIV 

ConceptsandComponents-Compensationplans–Rewards–Motivation–Theoriesofmotivation– 
EmployeeWelfare-KindsofRetirement. 

 

UNIT V Factors influencing industrial relations - State Interventions and Legal Framework - 
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Role of Trade unions - Collective Bargaining - Workers' participation in management- 

timemanagement. 

 
References: 

1. Decenzo&Robbins,Personnel/HumanResourceManagement,3rded.,JohnWiley&Sons(Pvt. 

)Ltd. 

2. PersonnelManagement–C.BMamoria. 

3. HumanResourcesManagement–Ashwathappa. 
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CourseCode CourseTitle L T P C 

20160RMC37 RESEARCHMETHODOLOGY 3 0 0 3 
 

AIM: To create a basic appreciation towards research process and awareness of various 

researchpublication 

 

OBJECTIVES: 

 Tounderstandthestepsinresearchprocessandthesuitablemethods. 

 Toidentifyvariousresearchcommunicationsandtheirsalientfeatures 

 To carryoutbasicliteraturesurveyusing thecommondata-bases 

 

OUTCOME: Ability to carry out independent literature survey corresponding to the 

specificpublicationtypeand assessbasiccomputationalframeworksusedinmathematicalresearches. 

 

PREREQUISITES: Basic computer skills for working in window-environment & 

ConceptualKnowledge onbasicmatrices 

 

UNITI 

Research in Management: An Introduction – Definition, meaning and nature – Scope and 

objectsofResearch.Types ofResearch 

UNITII 

Research Design – Defining Research Problem and Formulation of Hypothesis – 

ExperimentalDesigns.-Samplingandtypes ofsampling 

UNITIII 

Research Process – Steps in the process of Research, Data Collection and Measurement: 

SourcesofSecondarydata–MethodsofPrimarydatacollection–Questionnaireconstruction. 
 

Employability 

UNITIV 

DatapresentationandAnalysis–DataProcessing–MethodsofStatisticalanalysisandinterpretation of 

Data – Testing of Hypothesis and theory of inference- correlation and regressionanalysis, 

UNITV 

Reportwritingandpresentation–stepsinReportwriting-typesofreports–FormatsofReports 

–PresentationofaReport. 

 

References: 

1. C.R.Kothari:ResearchMethodology, WileyEasternLtd, NewDelhi 
2. P.Saravanavel,ResearchMethodology,KitabMahal,Allahabad. 

3.O.R.Krishnaswami :MethodologyofResearchinSocialScience 

4. D.Amarchend:ResearchMethodsinCommerce 
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SEMESTER IV 
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CourseCode CourseTitle L T P C 

20110AEC41 Tamil-IV 4 0 0 2 
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CourseCode CourseTitle L T P C 

20111SEC41 ADVANCEDENGLISH-IV 4 0 0 2 
 

Aim: 

 ToimprovetheknowledgeofEnglish 

Objective: 

 Tofamiliarizewiththeobjectivesandtypesofinterview 

 To knowthetypesofquestionsandansweringtechniques 

 Topreparereviewsand proposals 

 Tolearnthegrammaticalforms 

 To understandthe meaning ofa poemandwritethe content 

 Towriteforandagainstatopic 

 Todrawaflowchart 

 Towritedefinitions 

Outcome: 

 Developcommunicativeskill 

 Readandcomprehendliterature 

 

UNIT–I 

Interviews Objectives, types, ten success factors, ten failure factors - Planning and preparation – 

Presentation–Typeofquestions–Answeringtechniques. 
 

UNIT–II 

Flowchart 

Proposals 
 

UNIT–III 

Discourse 

markersReview 
 

UNITIV 

Grammaticalforms 

Paraphrasing 

 

UNIT–V 

Definition 

Writing forandagainstatopic. 

 

References: 

EnglishGrammar -Wren and 

MartinEnglishGrammarandComposition -RadhakrishnaPillai 

EssentialsofBusinessCommunication - 

RajendraPal&J.SKorlahalliSultanChand&SonsTechnicalCommunication - 

MeenakshiSharma&SangeethaSharma 

Englishfor writersandtranslators - 

RobinMacphersonEnglishWorkBook-I&II -JewelcyJawahar 
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CourseCode CourseTitle L T P C 

20111AEC42 ENGLISH-IV 4 0 0 2 

Aim: 

 ToacquaintstudentswithlearningEnglishthroughliterature 

Objective: 

 Tointroducelearnerstothestandardliterarytexts 

 Toimpartwisdomthroughmorallysoundpoemsandessays 

 TointroduceShakespearetonon-literaturestudents 

Outcome: 

 Readandcomprehendliterature 

 

UNIT–I 

Howtobe aDoctor -StephenLeacock 

MyVisionsforIndia - 

A.P.J.AbdulKalamWoman,not theweaker sex - 

M.K.Gandhi 

 

UNIT–II 

MyLastDuchess -RobertBrowning 

TheToys -CoventryPatmore 

I,too -LangstonHughes 

 

UNIT–III 

TheBestInvestmentIevermade- 
A.J.CroninTheVerger -W.SMaugham 

AWillingSlave -R.K.Narayan 

 

UNIT–IV 

Macbeth 

AsYou LikeIt 

 

UNIT–V 

Henry 

IVTempe 

st 
 

References: 

EnglishforEnrichment - 

.DevarajEmeraldPublishersSelectedScenesfromShakespeareBook I&II - 

EmeraldPublishers 
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CourseCode CourseTitle L T P C 

20160SEC43 TOTALQUALITYMANAGEMENT 5 0 0 5 
 

OBJECTIVE: Tolearnthequalityphilosophiesandtools inthemanagerialperspective. 

COURSE OUTCOMES 

 To realize the importance of significance of quality  

 Manage quality improvement teams  

 Identify requirements of quality improvement programs 

UNITI 

Quality – vision,mission and policy statements.CustomerFocus– customerperception ofquality, 

Translating needs into requirements, customer retention. Dimensions of product andservice 
quality-Costofquality. 

 

Employability 

 

UNITII 

Overview of the contributions of Deming, Juran Crosby, Taguchi techniques – Introduction 

tolossfunction.ConceptsofQualitycircle,Japanese 5S principlesand8Dmethodology 

 

UNITIII 

Meaning and significance of statistical process control (SPC) – construction of control charts 

forvariablesandattributed.–Sixsigma- 

conceptsofprocesscapability.Totalproductivemaintenance(TMP).BusinessprocessImprovement(B 

PI)–principles,applications,reengineeringprocess,benefitsandlimitations. 

 

UNITIV 

Quality functions development (QFD) – Benefits, Voice of customer, House of quality 

(HOQ),QFD process. Failure mode effect analysis (FMEA) –FMEA stages, Process and 

documentation.SevenTools (old&new)-Benchmarking. 

 

UNITV 

Introduction to IS/ISO 9004:2000 – quality management systems – guidelines for 

performanceimprovements.Quality Audits.TQM culture– quality council,motivation,recognition 

andreward.TQMframework,benefits,awarenessandobstacles. 

 

References: 

 DouglasC.Montgomory,IntroductiontoStatisticalQualityControl,WileyStudentEdition,4th 

Edition,WileyIndia PvtLimited,2008. 

 PoornimaM.Charantimath,TotalQualityManagement,PearsonEducation,FirstIndianReprin 

t2003. 

 Indian standard – quality   management systems – Guidelines for 

performanceimprovement(FifthRevision),BureauofIndianstandards,Ne 

w Delhi. 
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CourseCode CourseTitle L T P C 

20160SEC44 COSTACCOUNTING 2 3 0 5 
 

COURSE OBJECTIVES 

 
To understand the basic accounting concepts and conventions of accounting. To know how the transactions are entered in 
Double entry book keeping system and various books of accounts. To Prepare the final accounts of an organization and to 

examine the financial data. 

 

 

COURSE OUTCOMES 

 Developing the ability to use accounting concepts and principles.  

 Understanding the nature and purpose of financial statement.  

 Demonstrating the ability to use a basic accounting system to create (record, classify and summarize) 

the business transactions.  

 Applying the use of the fundamental accounting equation to analyze the effect of business transactions 

on an organization. 

 

 

            UNIT–I 
 

Meaning and scope of cost account – Relationship of cost accounting and Financial account – 

cost analysis – concept and classification – element of cost method – preparation of cost 

sheet,tenderandquotation. 

 

UNIT–II 
 

Purchasing of material -Procedure and documentation involved in purchasing – requisition 

forstore – maximum stock levelmaximum level reorder level economic ordering quantity 

perpetualinventory – Bin card – ABC Analysis control over wages – scarp and spoilage. 

Inventoryrecordsmethodofvaluingmaterial. 

Employability 

 
UNIT–III 

 

Overhead –Classificationofoverhead–allocationandabsorptionofoverhead. 
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UNIT–IV 

 

Process costing – Losses – normal process loss – abnormal loss – abnormal gain – Job casting – 

contractcosting. 

 

UNIT–V 
 

Reconciliationofcostsand Financialaccounts–Budgetarycontrol. 
 

References: 

AdvanceCostAccounting–JainandNarange–KalyaniPublishing. 
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CourseCode CourseTitle L T P C 

20160AEC45 RETAILMANAGEMENT 4 0 0 4 
 

Objectives:Togainin-depthknowledgeaboutRetailmanagementpractices inRetailIndustry. 

COURSE OUTCOMES 

 Understand the functions of retail business and various retail formats and retail channels.  

 Understand the difference between Retail and Manufacturing Supply Chain 

 Understand, key drivers of retail supply chain and how to select a retail store location 

 Analyze Retail Market and Financial Strategy including product pricing.  

 Integrate the various Supply Chain partners and how to collaborate with them 

 

 

Prerequisite:StudentsshouldhavemindsetofsettingRetailoutlets.Studentsmusthaveknowledge onbasicretailingconcepts 

UnitI: 

Introduction to Retailing: Concept of Retailing-Functions of Retailing-Terms and Definition 
ofRetailing-RetailingChannels-ImportanceofRetailing-RetailindustryinIndia. 

 
 

Employability 

UnitII: 

Understanding the Retail consumer:Retail consumerBehaviour-Factors influencing 

retailconsumer-CustomerdecisionmakingProcess-TypesofDecisionMaking. 

UnitIII: 

Retail Location Selection: Retail Location-Importance- Types-Factors determining the 

locationofretailoutlets-Steps involvedinchoosingthe retaillocations 

UnitIV: 

Retail Space Management and Marketing: Retail Space Management-Store layout and design- 

VisualMerchandising-Promotionsstrategy-RelationshipMarketingStrategies-CRM-POPdisplays 

UnitV: 

EmergingTrendsinRetailing:ApplicationofITtoRetailing-RetailEquity-TechnologyinRetailing- 
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RetailingthroughtheInternet 

References: 

 Sivakumar,RetailMarketing,ExcelBooks, FirstEdition,2007. 

 RamakrishnanandY.R.Srinivasan,IndianRetailingTextandcases,OxfordUniversityPress,2008. 

 SwapnaPradhan,RetailManagement-TextandCases,TataMcGrawHill,3rdEdition,2009. 

 Dunne,Retailing,CengageLearning,2ndEdition,2008 

 Ramkrishnan andY.R.Srinivasan,Indian RetailingTextandCases,OxfordUniversityPress, 
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2008 

 Dr.JaspreetKaur,CustomerRelationshipManagement,Kogent solution. 
 

 

 
 

 

 

 

 

 

CourseCode CourseTitle L T P C 

20160AEC46 INDUSTRIALRELATIONSANDLABOURLAWS 4 0 0 4 

 

COURSE OBJECTIVE: 

 The course aims at providing fundamental knowledge and exposure to the industrial relations and related aspects 

prevailing in industries and to familiarize the students with various Labour Legislations applicable to businesses.  

 

 COURSE OUTCOMES 

 Describe fundamental concepts and nature of Industrial Relations 

 To understand the nature and role of trade unions for workers and industries. 

 To study the relevance of collective bargaining and its impact on employee-management relations.  

 To understand industrial disputes and ways to resolve them. 

 To apply various industrial legislations in business. 

 

 

 

 

 

 

 

 

UNIT–I 
 

Industrial Relations – Concept – Definition – Significance – Objectives – Scope – Approaches – 

Principles of good Industrial Relations – Role of state Employers and Unions – Labour and 

theconstitution–ConstitutionalFramework. 

UNIT–II 
 

International Labour Movement – International Confederation of Free Trade Unions (ICFTU) – 

ILO–Origin,history,Objectives andFunctions. 

UNIT-III 
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Industrial Disputes – Meaning – Causes – Forms – Machinery – Joint Consultation – WorksCommittee–

Conciliations–EmployeeDiscipline– 

GrievanceHandlingworkersparticipationinManagementCollectiveBargaining– WageAdministration–

WageRegulationMachinery. 

UNIT–IV 
 

FactoriesAct,2048–Objects–Provisionsrelatingtohealth,WorkersCompensationAct,2023 

– Objects – Employer’s Liability for compensation – Employee’s state Insurance Act, 2048 – Objects–

RegistrationofFactoriesandestablishments–TheESIcorporation–StandingCommittee– Offencesandpenalties–

Miscellaneous Provisions. 

Employability 
 

UNIT–V 
 

Industrial Disputes Act 2047 – Objects – Authorities for settlement – Lockouts – Lay-Off – 

Strikes–Retrenchment–TransferandClosure–TradeUnionAct,2026–Objects–Registration– 

Rightsand LiabilitiesofRegisteredTrade Unions–Procedure–Penalties. 
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References: 
 

 KapoorN.D.–IndustrialLaws 
 

 ShuklaM.C.–IndustrialLaws 
 

 

 

 
 

 

 

 

 

 

 

 

 
 

CourseCode CourseTitle L T P C 

201ENVTSTU ENVIRONMENTALSTUDIES 1 0 0 1 

 

UNIT–I: 

The MultidisciplinaryNatureofEnvironmental Studies 

UNIT–II: 

NaturalResources:Renewableand Non-RenewableResources 

UNIT–III: 

Ecosystems 

UNIT– IV: 

BiodiversityanditsConservation 

UNIT– V: 

EnvironmentalPollution 

UNIT– VI: 

SocialIssuesandtheEnvironment 

UNIT–VII: 

Human Population and the 

Environment.SkillDevelopment 

andEmployability 

UNIT–VIII: 

Fieldwork 

References: 

EnvironmentalStudies–K.Kumaraswamy,A.AlagappaMoses,M.Vasanthy 

(BharathidasanUniversity–Tiruchirappalli) 
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SEMESTER V 
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CourseCode CourseTitle L T P C 

20160SEC51 FINANCIALMANAGEMENT 4 1 0 5 
 

 

COURSE OBJECTIVES - Provide an in-depth view of the process in financial management of 

the firm .Develop knowledge on the allocation, management and funding of financial resources. 

Improving students’ understanding of the time value of money concept and the role of a financial 

manager in the current competitive business scenario. Enhancing student’s ability in dealing 

short-term dealing with day-to-day working capital decision; and also longer-term dealing, which 

involves major capital investment decisions and raising long-term finance. 

 COURSE OUTCOMES  

 Explain the concept of fundamental financial concepts, especially time value of money.  

 Apply capital budgeting projects using traditional methods.  

 Analyze he main ways of raising capital and their respective advantages and 

disadvantages in different circumstances  

 Integrate the concept and apply the financial concepts to calculate ratios and do the capital 

budgeting 
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UNIT–I 

ConceptofFinance,CorporateFinance,FinanceFunctionsandotherfunctions.Structuresofthe 

Financial System. Financial Management – Meaning, functions and Objectives of 

FinancialManagement-FinancialPlanningandForecastingofshorttermandlongterm 
 

.UNIT– II 

Financing Decision Sources of funds - Capital Structure - Theories of capital structure -Factors 
affecting capital structure - Leverage - Operating, Financial and combinedleverage- 

Costofcapital-Costsofindividualcomponentsofcapital-WeightedAverage costofcapital. 

 

UNIT–III 

Investment Decision Capital Budgeting Process - Techniques of investment appraisal: 

Paybackperiod; Accounting Rate of Return - DCF Techniques - Net present value, Profitability 

Index andInternalRateofReturn 
 

UNIT–IV 

WorkingCapitalDecisionMeaning-Natureofworkingcapital-Classificationandsignificance of 

working capital - financing of Working capital - Component of working capital,Cash,Short- 

termmarketable securities-ManagementofCashandReceivables. 
 

SkillDevelopment 

 

UNIT–V 

DividendDecisionTheories of Dividend-Determinants ofdividend-DividendPolicy - 

Dividendpoliciesinpractice 
 

References: 

 M.Y.KhanandP.K.JainFinancialmanagement,Text,ProblemsandcasesTataMcGraw 

Hill,6thedition,2011. 

 2.M.PandeyFinancialManagement,Vikas PublishingHousePvt.Ltd.,10thedition,2012. 
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 REFERENCES 

 PrasannaChandra,FinancialManagement, 9thedition, TataMcGrawHill,2012. 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

CourseCode CourseTitle L T P C 

20160SEC52 SERVICESMARKETING 5 0 0 5 

 

OBJECTIVES:Toenablestudentsknowthevariousconceptsofservicesmarketing.Tounderstandthes 

trategiesformanagingandmarketingof services 

anddevisestrategiesformarketingservicesintheliberalizedbusinessenvironment. 

COURSE OUTCOMES 

1. Understand the Concept of Services and intangible products  

2. Discuss the relevance of the services Industry to Industry  

3. Examine the characteristics of the services industry and the modus operandi  

4. Analyse the role and relevance of Quality in Services 

5. Visualise future changes in the Services Industry 

 

 

 

 

 

 

 

 

2172



64  

Prerequisites: Students must have basic Marketing Knowledge and Mindset. Students 

shouldhaveskillofserviceattitude 

UNIT–I 

Introduction–Definition–Distinguishingfeatureof service–Serviceoffer–Serviceencounter 

–Servicebuyingprocess. 

UNIT–II 

Relationship marketing and customer loyalty – Managing knowledge – Service positioning andTargeting–

Servicequality. 

SkillDevelopment 

UNIT–III 

Marketing plans for services – Marketing planning process – Marketing strategy formulation – 

Resource allocation andmonitoring– Marketing planning and services – customerfocusedservices 

–service quality–Improvingservicequality–customerretention. 

UNIT– IV 

Pricing of service – promoting service – Internal Marketing – Managing – capacity – 

Managingthe marketingeffort–Marketingprocess-Positionanalysis. 
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UNIT– V 

Marketingofservices–Bank–Marketing–InsuranceMarketing–HospitalMarketing–Telecommunicationservices– 

Education–Marketing. 

 

References: 

 PrinciplesofServiceMarketing–AdrianPalmar (McgrowHillInternational) 

 MarketingofserviceStrategiesforgrowth– 

S.S.Vernekar,SandeepGoel,B.PBhardwaj(DeepandDeepPublication) 

 Advtanpayne,ServicesMarketingRavisshankar,ServicesMarketing 

 ChiristropherH.LovelockandJochenWirtz,ServicesMarketing,PearsonEducation,New 

Delhi,7thedition,2011. 

 Hoffman,MarketingofServices,CengageLearning,1stEdition,2008. 
 
 

 

 

 

 

 

 

 

 

 

 

 

CourseCode CourseTitle L T P C 

20160SEC53 PRODUCTIONANDOPERATIONSMANAGEMENT 5 0 0 5 
 

OBJECTIVES:Toenablestudentsunderstandthenatureandimportanceofproductionmanagementco 

mprehend the principles and areas of application of shop floor management 

andknowtheoperationsand skillsneededformajordecisionsin materialmanagement. 

 

COURSE OUTCOMES 

 At the end of the course the students can apply the concept of operations management in 

manufacturing and service sector and will be able to plan and implement production and 

service related decisions.  

 At the end of the course the student will be able to plan production schedules and plan 

resources (material and machine) required for production  

 At the end of the course the students can design maintenance schedules in manufacturing 

units, identify and propose material handling equipments and implement industrial safety 

rules  
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Prerequisite:StudentsmusthaveinterestandKnowledgeofProductionandsequenceofoperations.Stu 

dentsthosewhoare havingIndustrialKnowledge 
 

UNIT–I 

Definition of production managements – Scope of production Managements – Functions 

andResponsibilitiesofproductionmanager–Evolutionofproductionmanagement. 
 

Employability 

 

UNIT–II 

Production planningandControl:Definition of planning–scope of planning–Productionplanning of 

control (PPC). Importance methods or Types of production – Continuous 

productionsystems(CPS)–Intermittentproductionsystem(IPS) 

 

UNIT–III 

Plant Location: Definition of Plant location, Steps, Factors affecting the location of a plant – 

variousfactors involvedinthelocation 

2175



67  

UNIT–IV 

PlantLayout:DefinitionPlantLayout,Objectiveofplantlayout– 

Types,Principles,Factorsinfluencingplantlayout. 
 

UNIT–V 

Material Handing: Definition of material handling – Importance – Objective – Principles – 

Typesofmaterialhandling–Inventorycontrol–Factoraffectinginventorycontrol 

 
References: 

 OperationalManagement–C. S.V. Murthy(HimalayaPublishingHouse 

 ProductionandOperationsManagement–B.S.GOYEL. 

 ProductionandOperationsManagement–PANNERSELVAM, PrenticeHallofIndia 

 MaterialManagement–M.M.VARMA. 

 ProductionManagement–Saravanavelsumathi 
 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 
CourseCode CourseTitle L T P C 

20160SEC54 GLOBALBUSINESSMANAGEMENT 5 0 0 5 
 

OBJECTIVES: 

Tomakestudents 

 Understandthefundamentalconceptsofinternationaltrade 

 ComprehendbasicprinciplesoftofMNCsand 

 AcquirebroadknowledgeonGlobalLiberalizationandWTOAgreements. 
 

COURSE OUTCOMES 

 Understand the basic concepts of advertisements & the way thesadvertisements 

are created.  

 Acquire knowledge about the type of media used and planning/ scheduling of 

media.  

 Understand the ethics to be practiced in advertising. 

 Identify the concept and role of Sales management 

 Understand the hiring process of sales force management and role of 

technology in sales. 
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UNIT–I 

InternationalBusiness:Anoverview–TypesofInternationalBusiness–DomesticandInternational 

Business – Economic and Political Environment - Cultural Environment - 

RecentWorldTradeandForeignInvestmentTrends. 
 

Employability 

 

UNIT-II 

Indian Export Performance – Problems in export trade – Export promotion in India – 

Exportpromotion incentives – EPZ & FTZ – 100% EOU – Export Houses – Star Export Houses - 

TradingHouses –StarTradingHouses–SuperStarTradingHouses. 

 

UNIT-III 
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GATT–UruguayRoundNegotiation-WTO–GATS–TRIMS- TRIPS–Agreement- DisputesettlementunderWTO–

TariffBarriers. 

 

UNIT– IV 

MNC-Meaning–DominanceofMNCs–MNCsandInternationalTrade-Models–MNCsinIndia. 

 

UNIT–V 
GlobalizationofBusiness–RecentTrends-ImplicationandImpact–PolicyOptions- 

LiberalizationandIntegrationwiththeGlobalEconomy –Impact ofPrivatizationinIndia. 

 

References: 

1.Francis Cherunilam: ‘International Business’ (EEE), PHI – New Delhi – 

20042.(Chapters5,9,20,24&26) 

3. InternationalBusiness–ByRakeshMohanJoshi,OxfordUniversityPress,Chennai. 

4. VictorLuisAnthuvan–Issues inGlobalization. 

5. InternationalBusiness –ByDonaldABallandothers,IndiaEdition,TATAMcGrawHill. 

6. InternationalBusiness–S.Shajahan, MacmillanIndiaLtd.,Chennai. 

7. InternationalBusiness–JustinPaul, PHILearningPvt.Ltd. NewDelhi. 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
CourseCode CourseTitle L T P C 

20160DSE54A ADVERTISINGANDSALESMANSHIP 3 0 0 3 
 

Objective:To improvetheknowledgeandcompetencyofadvertising andto 

havetheknowledgeofsalesmanship 
 

COURSE OUTCOMES 

 Analyze the role of events in image building 

 Explain all the steps of planning and organizing an event 

 Plan and organize events 

 Discuss ways of strategic marketing and media planning for events 

 Demonstrate knowledge and ability to identify risk areas, evaluate safety measures 
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Prerequisite:StudentsmusthaveknowledgeofMarketingandsalesprocess 

UNIT–I 

Advertising:Advertisingandsalesmanship–roleofimportance– Planningforadvertisementcommunicationprocess–
FormalandInformal. 

 

UNIT–II 

AIDA’sformulas-Advertisingscopeandfunction–needforAdvertisingclassification– 

Advertisementplanningandorganizationethicalissueinadvertising. 

Employability 
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UNIT–III 

Advertisingmedia–RoleofMedia–TypesofMedia–MeritsandDemerits– 

MediaresearchEvaluationandeffectiveness ofadvertising. 
 

UNIT– IV 

TheAdvertisingBudget-AdvertisingAgencies–Advertisementcopy–Kinds-Advertisingmix. 
 

UNIT–V 

Selling asa career-Historyofselling-Characteristicsofa goodsalesmanandsales 

 

References: 

 AdvertisingPrinciplesproblemsandCases –Charles.J.Dirkson. 

 AdvertisingmanagementConcept–ManendraMohan 

 Salesmanship-Sathyanarayanan 

 SalesmanshipandPublicity-J.S.K.Patel 
 

 

 

 

 
 

CourseCode CourseTitle L T P C 

20160DSE54B INVESTMENTMANAGEMENT 3 0 0 3 

Objective: 

 ToenablethestudentstoacquireknowledgeofInvestmentmanagement 

 Onsuccessfulcompletionofthiscourse,thestudentsshouldhaveunderstood 

 InvestmentavenuesSecurityanalysis 

 

UNITI 

Concept of investment - importance. Features of Investment, Speculation - Forms of investment - 

Bank deposits, Post office schemes, Government Securities, Mutual fund schemes, 

Providentfunds,Companydeposits-Realestate,Gold&silver. 

 

UNITII 

InvestmentInstruments-Capital marketinstruments, Money marketinstruments, Derivatives- 

Futures&Options.Shares–types&features.Debentures-nature&types. 

Primarymarket - RoleofNIM,methodsoffloatingnewissues. 
 

UNIT111 

Secondarymarket-functions,BombayStockExchange,NationalStockExchange– 

tradingpractices,securitymarketindicators.Return-Risk–kinds.Role ofSEBI. 
 

Employability 

UNITIV 

Securityanalysis- Fundamentalanalysis:economic,industryandcompanyanalysis. 
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TechnicalAnalysis, DowTheory,typesofCharts,importantchartpatterns. 

 

UNITV 

EfficientMarkettheory.RandomWalkTheory,weakform,semistrongform&strongform.PortfolioAn 

alysis:Markowitztheory–Portfoliomanagement. 
 

References: 

1. PreethiSingh-InvestmentManagement 

2. BhallaG.S-.InvestmentManagement 

3. FrancisCherunilam-InvestmentManagement 

4. Dr.Avadhani-InvestmentManagement 
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SEMESTER VI 
 

 

 

 

 
 

 

 

 

CourseCode CourseTitle L T P C 

20160SEC61 BUSINESSPOLICYANDSTRATEGICMANAGEMENT 5 0 0 5 
 

 

Objectives:Tocreatean awarenessof theimportanceof strategicapproach 

tomanagerialsituationsandissuesinthe contextofglobalizationandliberalizationtrends 

COURSE OUTCOMES 
 Critically analyse the internal and external environments in which businesses operate and assess their 

significance for strategic planning.  
 Apply understanding for the theories, concepts and tools that support strategic management in 

organizations.  
 Build understanding of the nature and dynamics of strategy formulation and implementation processes at 

corporate and business level.  
 Enhanced ability to identify strategic issues and design appropriate courses of action 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

UNIT–I 
 

Theconcept ofstrategypolicy,planning,evolutionstrategy,philosophyofstrategy. 
 

Employability 

 
UNIT–II 

 

StrategyAlternatives:SWOTAnalysis,Environmentanalysis–Strategyformulation–Environmental 

scanning and Industry Analysis, Social responsibility- Strategy formulation –Business Strategy- 

Corporate StrategyDiversion Strategy portfolio Analysis – BCG growth /Strategychoice– 

Developmentofpolicies. 
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UNIT–III 
 

Strategy implementation – Organization design, Structure, relationships, Leadership– 

controlprocess, performance. Organisational resource analysis, matching opportunities and 

resourcesstrategyandvalues,socialresponsibilities ofmanagements. 

UNIT–IV 
 

Stabilitystrategy–Growth–Retrenchment–Turnaround Strategy– Diversification. 

 

UNIT–V 
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MergersandAcquisition–Amalgamation–JointVenture –ERP–ERPPackage. 

 
References: 

 

 P. SubbaRao–HimalayaPublishingHouse. 
 

 V.P.Michael. 
 

 AZHARKAZMI–TataMcGraw-Hill 
 

 K-Balasubramaniyam,S.UshaPriya–GIGOPublication. 
 

 

 

 
 

 
 

CourseCode CourseTitle L T P C 

20160SEC62 ENTREPRENEURIALDEVELOPMENT 5 0 0 5 
 

AIM: Todevelop and strengthen entrepreneurial quality andmotivation in students and 

toimpartbasicentrepreneurialskillsandunderstandingtorunabusinessefficientlyandeffectively. 
 

 

OBJECTIVES  

The concept of entrepreneurship, types, functions and approaches of entrepreneur. The aspects of 

entrepreneurial mindset and personality. The business opportunities and to equip the learners with 

process of project formulation and appraisal. The role of venture capitalists and the legal 

challenges in entrepreneurship development. Strategic perspectives in entrepreneurship.  

          

             COURSE OUTCOMES:  

 Summarize the concept of entrepreneurship to acquire entrepreneurial skills.  

 Explore new vistas of entrepreneurship in the twenty-first century environment to 

establish new business opportunities.  

 Evaluate entrepreneurial mindset and personality of each individual helping to detect 

difficulties and propose a timely solution.  

 Define and comprehend the concept of entrepreneurial motivation in order to assist 

anyone achieving their personal objectives.  

 Recognize the entrepreneurial mindset for giving value to the company. 
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UNITI 

 
ctingEntrepreneurialGrowth. 

 

Employability 

 

UNITII 

ENTREPRENEURALENVIRONMENTBusinessEnvironment-Roleof Family andSociety 

- Entrepreneurship Development Training and Other Support Organisational Services - 

Centraland State Government Industrial Policies  and Regulations - International Business. 
 

UNITIII 

BUSINESS PLAN PREPARATION Sources of Product for Business - Prefeasibility Study - 

Criteria for Selection of Product - Ownership - Feasibility Report Preparation and 

EvaluationCriteria. 
 

UNITIV 

FINANCING AND ACCOUNTING Need – Sources of Finance, Term Loans, Capital 
Structure,Financial Institution, Management of working Capital, Costing, Break Even Analysis,  

Taxation –Income Tax,ExciseDuty–Sales Tax. 

 

UNITV 
SUPPORT TO ENTREPRENEURS Sickness in small Business – Concept, Magnitude, 

Causesand Consequences, Corrective Measures – Business Incubators – Government Policy for 

SmallScale Enterprises – Growth          Strategiesin smallindustry – 

Expansion,Diversification,JointVenture,MergerandSubContracting 

ENTREPRENEURSHIP Entrepreneur–TypesofEntrepreneurs– 

DifferencebetweenEntrepreneurandIntrapreneurEntrepreneurshipinEconomicGrowth,FactorsAffe 
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References: 

 Khanka. 

S.S.,“EntrepreneurialDevelopment”S.Chand&Co.Ltd.,RamNagar,NewDelhi,2013. 

 DonaldFKuratko,“Entreprenuership–Theory, 

ProcessandPractice”,9thEdition,Cengage Learning2014. 

 Tendon,C:EnvironmentandEntrepreneur;CliughPublications,Allahabad. 

 SinerADavid:EntrepreneuralMegabuks;JohnWileyandSons,New York. 

 SrivastavaS.B:APracticalGuideto IndustrialEntrepreneurs;SultanChand andSons,New 

Delhi. 
 

 

 

 

 

 

 

 

 
 

 

 

CourseCode CourseTitle L T P C 

20160SEC63 LOGISTICSANDSUPPLYCHAINMANAGEMENT 5 0 0 5 
 

Objectives:Toexplainbasictheory andtechniques of Logistics andSupply 

ChainandtoexaminetheissuesandproblemsfacedinachangingandcompetitiveBusinessEnvironment 

 

COURSE OUTCOMES 

 

 Understand the fundamentals of elements and functions of supply chain, role of drivers 

and demand forecasting. 

 To apply various techniques of inventory management and their practical situations.  

 Analyze how supply chain decisions related to facility location can be applied to various 

industries and designing the supply chain. 

 How various warehousing management system and transportation can be practiced in 

various industries 

 How logistics and supply chain strategies can create value generation and utilise IT 

applications 

 

 

 

 

 

 

 

Prerequisite: Students should have transportation and operational process knowledge. 

Studentsmusthavebasic documentationinBusiness. 

 

UNITI 

INTRODUCTION-Defininglogisticsandsupplychainmanagement-GrowthandDevelopment- 
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Componentsofsupplychain-Importanceofsupplychainstrategies-SCMPerformance. 
 

UNITII 

 
in bestpractices 

 

Employability 

UNITIII 
CUSTOMERRELATIONSHIPMANAGEMENT-CustomerRelationshipManagement- 
outboundlogisticsresourceplanningandManagement-QuickresponsesysteminManufacturing. 

 
UNITIV 

LOGISTICS AND SUPPLY CHAIN PERFORMANCE -Management of Inbound logistics- 

Supply chain cases, Role of a managerin supply chain –Supply chain performance drivers,Value 

ofSupplychainandimprovement 

 

UNITV 

CURRENTTRENDS-Supplychainrelationships–Supplychaincostanalysis–Issuesin 

LOGISTICS MANAGEMENT - Logistics-Functions, Objectives-Managementof 

Materialsflow in supply chain-Warehouse and Materials storage-Material Handling-Benchmark 
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GlobalSupplychain-ELogistics-ESCM-Reverse Logistics-GlobalLogistics 

 

References: 

1. BowersoxDonaldJ. LogisticsManagement- 

“TheintegratedsupplyProcess”TataMcgrawhill,2000. 

2. R.P.MohantyandS.G.Deshmukh,“SupplychainManagement”,Biztantra,2005 

3. Coyleetal.,TheManagementofBusinessLogistics,ThomsonLearning,7thEdition,2004. 

4. AilawadiCSathish&RakeshSingh,Logistics Management,PHI, 

2005.3.BloombergDavidJetal.,Logistics,PrenticeHallIndia,2005. 

5. PierreDavid, InternationalLogistics,Biztantra,2003. 
6. RonaldH.Ballou, 

BusinessLogisticsandSupplyChainManagement,PearsonEducation,5thEdition,2007 
 

 

 

 

 

 

 

 

 
CourseCode CourseTitle L T P C 

20160DSC64A CUSTOMERRELATIONSHIPMANAGEMENT 3 0 0 3 
 

Objective:ToimproveandenhancerelationshipwithcustomerandBusiness.Toinculcatethehabitinti 

mate relationshipwithtargetcustomer 
 

COURSE OUTCOMES 

 Understand the basic concepts of Customer relationship management.  

 To understand marketing aspects of Customer relationship management.  

 Learn basics of analytical Customer relationship management. 

 Understand basics of operational Customer relationship management. 

 

 

 

 

 

 

 

 
Prerequisite:Studentsmusthavetheattitudeofcustomerisourbusiness.Students 

shouldthinkthatcustomerisjobprovider 

 

UnitI 
IntroductiontoCustomer SupportProduct&Customer– Overview -ImportanceofaCustomer- 
Consumerbehaviour 

 

UnitII 

CustomersupportMethodologyCustomerCentricapproach-ExternalLayersVsInternal Layers 

- NeedofCustomer SupportMethodologiesfor Customer Support. 
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Employability 

 

Unit III 

IntroductiontoERPIntroduction:ERP-AnOverview-Enterprise-AnOverview-BenefitsofERP- 
ERPandRelatedTechnologies 

 

UnitIV 
CRMBasicsCRM–Meaning&Definition-DimensionsofCRM-NatureofCRM-GoalsofCRM- 

Advantages ofCRM 

 

UnitV 

ImplementationofCRM–Acomprehensivemodel- 

DevelopingCRMvisionandstrategyManagementsupport 
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References: 

1. Balasubramaniyan,K.,EssenceofCustomerRelationshipManagement,learnTechpress 

2. ForSugar-CRM&MicrosoftDynamicCRM -ReferInternet 

3. KaushikMukerjee –CRM–PHI. 

4. M.PeeruMohamed–CRM-Vikas 
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

COURSECODE COURSETITLE L T P C 

20161DSC64A TALLYPRIME 3 0 0 2 
 
 

AIM 

Todeveloptheknowledgeregardingtheconceptsoffinancialaccountinginstudentsthat 

isusedforlearningtomaintainaccounts. 
 

OBJECTIVES 

ToimpartpracticalknowledgeinTALLYandensuresthatfinanceforthecompanyisalwaysinor 

derandis correctatallgivenpoints oftime. 

UNIT–I 

TALLY–IntroductiontoTallyPrime–DifferencebetweenTallyPrimeandTallyERP9 

–NewFeaturesinTallyPrime 
 

UNIT–II 

CompanyCreation–ChartofAccounts 
 

UNIT–III 
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InventoryMasterandInventoryVouchersinTally 
 

UNIT–IV 

PayrollMasterinTally 
 

UNIT–V 
 

ReportsinTally 
 

OUTCOME 

Studentsareable 

togetplacementsindifferentofficesaswellascompaniesinAccountsdepartmen 

ts. 

REFERENCEBOOKS 
 

1. LearnTallyPrime–GauravAgarwal 
 

 

 

 

 

 
 

CourseCode CourseTitle L T P C 

20114OEC OPENELECTIVE:FOODANDADULTERATION 4 0 0 2 

 
 

UNIT-IINTRODUCTIONTOFOODCHEMISTRY 

Introduction to Food Chemistry- Water (Structure of water and ice, 

Physical constants of water,Types of water, Water activity) Composition 

of Food- Carbohydrates, Proteins, Lipids, Vitamins&Minerals. 

 

UNIT- IIFOODPIGMENTS 

Introduction- classification, types of food pigments- chlorophyll, 

Carotenoids, Anthocyanins,Flavanoids. 

 

UNIT–IIIFOODPRESERVATION 

Introduction- 
Importance,principleandTypes.Highandlowtemperaturespreservation- 
Pasteurization-Sterilization-Canning-Freezing-Refrigeration. 

 
UNIT–IVFOODADDITIVES 

introduction- 

antioxidants,sequestrants,preservatives,nutrientsupplement,emulsifiers,sta 

bilizers andthickeningagents,bleachingandmaturingagent, 
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sweeteners,humectants andanti 

-cakingagents,coloringand flavoringsubstance. 

 

UNIT-VFOODADULTERATION 

Types of adulterants- intentional and incidental adulterants, methods of 

detection. Detection ofcommon food adulterants in Spices, Grains, Coffee, 

Tea, Oil fats, Food colours and Milk. Healthhazardsandrisks. 
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ResearchIntegratedCurriculum 

 
The relationship between teacher and learner is completely different in higher education from what 

itisin school.Atthe higherlevel,the teacherisnot there for the sake of thestudent,both have theirjustification in 

the service of scholarship. For the students who are the professionals of the future, developingthe ability to 

investigate problems, make judgments on the basis of sound evidences, take decisions on arational basis and 

understand what they are doing and why is vital. Research and inquiry is not just for 

thosewhochoosetopursueanacademiccareer.It iscentraltoprofessionallifeinthe twenty-firstcentury. 

Itisobservedthatthemodernworldischaracterizedbyheightenedlevelsofcomplexity 

anduncertainty.Fluidity,fuzziness,instability,fragility,unpredictability,indeterminacy,turbulence,andchangeabi 

lity, contestability: these are some of the terms that mark out the world of the twenty-first century.Teaching 

and research is correlated when they are co-related. Growing out of the research on teaching-research 

relations, the following framework has been developed and widely adopted to help individual staff,course 

teams and whole institutions analyse their curricula and consider ways of strengthening 

studentsunderstandingofandthroughresearch.Curriculacanbe: 

Research–Led:Learningaboutcurrent researchinthediscipline 

Here the curriculum focus is to ensure that what students learn clearly reflects current and 

ongoingresearchintheirdiscipline.Thismayinclude researchdonebystaffteachingthem. 

Research–Oriented:Developingresearchskills andtechniques 

Herethefocusisondevelopingstudent’sknowledgeofandabilitytocarryouttheresearchmethodologiesand 

methodsappropriatetotheirdiscipline(s) 

Research–Based:Undertakingresearchandinquiry 

Here the curriculum focus is on ensuring thatas much as possible the studentlearns in research andor 

inquiry mode (i.e.the students become producers of knowledgenot justconsumers).The strongestcurricula 

form of this is in those special undergraduate programmes for selected students, but such 

researchandinquirymayalsobemainstreamedforallormanystudents. 

Research-Tutored:engaginginresearchdiscussions 

Herethefocusisonstudentsandstaffcriticallydiscussing ongoingresearchinthediscipline. 

 
All four ways of engaging students with research and inquiry are valid and valuable and curricula 

canandshouldcontainelements ofthem. 

Moreover,thestudentparticipationinresearchmaybeclassifiedas, 
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Level 1: Prescribed 
 

ResearchLevel 2: Bounded 
 

ResearchLevel 3: Societal 

ResearchLevel 4: Self actuated 

ResearchLevel5:OpenResearch 

TakingintoconsiderationtheabovementionedfactsinrespectofintegratingresearchintotheMBA2020 

Curriculum,thefollowing ResearchSkillBased Coursesareintroducedinthe curriculum. 

 

Sem RSB Courses Credits 

I ResearchLedSeminar 1 

II ResearchMethodology 3 

II ParticipationinBoundedResearch 2 

III ParticipationinSocietalResearch 4 

IV ProjectWork 12 

 

 
Blueprintforassessmentofstudent’sperformanceinResearchLedSeminarCourse 

 

⚫ InternalAssessment:  40Marks 

⚫ SeminarReport(UG)/ConceptNote(PG) 

⚫ SeminarReviewPresentation 

⚫ Literature Survey 

:5X4=20Marks 
 

:10Marks 
 

:10Marks 

 

⚫ SemExamination : 
 

60Marks 

(EssaytypeQuestions setbytheconcernedresourcepersons) 

 

 

Blueprintforassessmentofstudent’sperformanceinSocioTechnicalProject 

⚫ ContinuousInternalAssessmentthroughReviews: 40Marks 
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⚫ ReviewI : 10Marks 

⚫ ReviewII : 10Marks 

⚫ Review III : 20 Marks 

⚫ Evaluation ofSocio TechnicalPracticumFinalReport: 40Marks 

⚫ Viva-VoceExamination: 20Marks 

⚫ Total: 100Marks 

Blueprint for assessment of student’s performance in Research Methodology 

CoursesContinuousInternalAssessment: 20Marks 

⚫ ResearchTools( Lab): 10Marks 

⚫ Tutorial: 10Marks 

ModelPaperWriting: 40Marks 
 

 Abstract: 5 Marks 

 Introduction: 10Marks 

 Discussion: 10Marks 

 Review ofLiterature: 5Marks 

 Presentation: 10 Marks 
 

SemExamination: 40Marks 
 

Total: 

 
 

100Marks 
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MASTEROFBUSINESSADMINISTRATIONCURR 

ICULUM(2020ONWARDS) 

PRISTSCHOOLOFBUSINESS-PGMBA- REGULATION2020 

Sem 

no 

Paper 

No 
Subject Code Subject Title L T P C 

 

I 1 20260SEC11 Management Concepts 5 0 0 3  

I 2 20260SEC12 Organizational Behaviour 5 0 0 3  

I 3 20260SEC13 Accounting for Managers 5 0 0 4  

I 4 20260SEC14 Economics for Managers 5 0 0 3  

I 5 20260SEC15 Legal Aspects of Business 5 0 0 3  

I 6 20260SEC16 Statistics for Managers 5 0 0 4  

I 7 20220SEC01 Managerial Skill Development- Lab 0 0 1 1  

I 8 20260RLC18 Research Led Seminar 0 0 0 1  

   Total 30 0 1 22  

II 1 20260SEC21 Financial Management 5 0 0 4  

II 2 20260SEC22 Human Resources Management 5 0 0 3  

II 3 20260SEC23 Marketing Management 5 0 0 3  

II 4 20260SEC24 Production & Operations Management 5 0 0 3  

II 5 20260RMC25 Research Methodology 5 0 0 3  

II 6 20260SEC26 Strategic Management 5 0 0 3  

II 7 202SSCAS Technical, General Aptitude and Skill set Development 0 0 2 2  

II 8 20260BRC28 Participation in Bounded Research 0 0 0 2  

   Total 30 0 1 23  

III 1 20260SEC31 International Business Environment 6 0 0 3  

III 2 20260SEC32 Operations Research 6 0 0 4  

III 3 20260SRC33 Design/Socio-Technical Project 0 0 0 2  

III 4 20260E-3- Elective1 4 0 0 3  

III 5 20260E-3- Elective2 4 0 0 3  

III 6 20260E-3- Elective3 4 0 0 3  

III 7 20260E-3- Elective4 4 0 0 3  

III 8 20260E-3- Elective5 4 0 0 3  

   Total 30 0 0 24  

IV 1 20260SEC41 Entrepreneurial Development 5 0 0 4  

IV 2 20260E-4- Elective6 5 0 0 3  

IV 3 20260E-4- Elective7 5 0 0 3  

IV 4 20260PRW44 Project Work 0 0 0 10  

IV 5 202SSCIM Interview Skills Training and Mock Test 0 0 0 2  

IV 6 20260PEE Programme Exit Exam 0 0 0 2  

 Total 15 0 0 24  

   
TotalCredits 

 

 

 

 

 

 

 

 

 

 

 

 
4 

    

93 
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III Sem (Marketing)  

Sem Paper no Subject code Subtitle Credit 

III 1 20260EA33 Consumer Behavior 3 

III 2 20260EA34 Integrated Marketing Communication 3 

III 3 20260EA35 Brand Management 3 

III 4 20260EA36 Retail Management 3 

III 5 20260EA37 Sales Management 3 

III 6 20260EA38 Services Marketing 3 

III 7 20260EA39 Industrial Marketing 3 

III Sem (Human Resource)  

Sem Paper no Subject code Subtitle Credit 

III 1 20260EB33 Knowledge Management 3 

III 2 20260EB34 
Organizational Development &Change 

management 
3 

III 3 20260EB35 Performance Management 3 

III 4 20260EB36 Labor Legislations 3 

III 5 20260EB37 Compensation Reward Management 3 

III 6 20260EB38 Cross Culture Management 3 

III 7 20260EB39 Conflict and Negotiation Management 3 

III Sem (Finance)  

Sem Paper no Subject code Subtitle Credit 

III 1 20260EC33 
Security Analysis and Portfolio 

Management 
3 

III 2 20260EC34 Derivatives Management 3 

III 3 20260EC35 Project Finance 3 

III 4 20260EC36 Financial Services and Institutions 3 

III 5 20260EC37 International Finance 3 

III 6 20260EC38 Insurance and Risk Management 3 

III 7 20260EC39 Corporate Finance 3 

III Sem (Logistics and Supply chain)  

Sem Paper no Subject code Subtitle Credit 

III 1 20260EE33 Purchasing and Procurement Management 3 

III 2 20260EE34 Material Management 3 

III 3 20260EE35 Inventory Management 3 

III 4 20260EE36 Supply Chain Management 3 

III 5 20260EE37 Logistics Management 3 

III 6 20260EE38 Custom House Practice And Legalities 3 

III 7 20260EE39 Expor tTrade And Documentation 3 

III Sem (Hospital Management)  

Sem Paper no Subject code Subtitle Credit 

III 1 20260EH33 Management Of Hospital Services 3 

III 2 20260EH34 Operations Management In Health Care 3 

III 3 20260EH35 
Marketing Management Of Hospital And 

Health Care Services 
3 

III 4 20260EH36 
Community Health and Management of 

National Health Programmes 
3 

III 5 20260EH37 
Management of Clinical and Super Specialty 

Services in Hospitals 

3 

3 

III 6 20260EH38 Patient Care Management 3 

III 7 20260EH39 Health Related Laws and Ethics 3 

III Sem (Productions and Operations) 

Sem Paper no Subject code Subtitle Credit 

III 1 20260ED33 Project Management 3 

III 2 20260ED34 Planning and control of operations 3 
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III 3 20260ED35 Technology Management 3 

III 4 20260ED36 Logistics Management 3 

III 5 20260ED37 Supply Chain Management 3 

III 6 20260ED38 Business Process Reengineering 3 

III 7 20260ED39 Material Management 3 

III Sem (International Business) 

Sem Paper no Subject code Subtitle Credit 

III 1 20260EF33 International Marketing 3 

III 2 20260EF34 International Human Resource Management 3 

III 3 20260EF35 Cross Cultural Management 3 

III 4 20260EF36 
Global Logistics and Supply Chain 

Management 
3 

III 5 20260EF37 
International Trade Procedures and 

Documentation 
3 

III 6 20260EF38 International Strategic Management 3 

III 7 20260EF39 
Global Business Ethics and Corporate 

Governance 
3 

III Sem (Systems) 

Sem Paper no Subject code Subtitle Credit 

III 1 20260EG33 Software Engineering 3 

III 2 20260EG34 Software Project Management 3 

III 3 20260EG35 Relational Database Management Systems 3 

III 4 20260EG36 E-Business Technology Management 3 

III 5 20260EG37 Data Warehousing& Data Mining 3 

III 6 20260EG38 Knowledge Management 3 

III 7 20260EG39 Enterprise Resource Planning 3 

III Sem (Tourism) 

Sem Paper no Subject code Subtitle Credit 

III 1 20260EI33 Tourism Principles ,Policies and Practices 3 

III 2 20260EI34 Tourism Products of India 3 

III 3 20260EI35 Destination Planning and development 3 

III 4 20260EI36 Travel agency and Tour operations 3 

III 5 20260EI37 Hospitality Management 3 

III 6 20260EI38 Indian culture and Heritage 3 

III 7 20260EI39 Tourism Marketing 3 

III Sem (Agribusiness) 

Sem Paper no Subject code Subtitle Credit 

III 1 20260EJ33 Agribusiness Environment and Policy 3 

III 2 20260EJ34 Agricultural Marketing Management 3 

III 3 20260EJ35 Farm Business Management 3 

III 4 20260EJ36 Management of Agribusiness Cooperatives 3 

III 5 20260EJ37 Food Retail Management 3 

III 6 20260EJ38 
Management of Agricultural Input 

Marketing 
3 

III 7 20260EJ39 Agri Supply Chain Management 3 
 

IV Sem (Marketing) 

Sem Paper no Subject code Subtitle Credit 

IV 1 20260EA42  Customer Relationship Management 3 

IV 2 20260EA43  International Marketing 3 

IV 3 20260EA44  Rural Marketing 3 

IV Sem (Human Resource) 

Sem Paper no Subject code Subtitle Credit 

IV 1 20260EB42  Industrial Relation 3 

IV 2 20260EB43  Training & Development 3 
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IV 3 20260EB44 Talent Management 3 

IVSem(Finance) 

Sem Paper no 
Subject 

code 
Subtitle Credit 

IV 1 20260EC42 Micro Finance 3 

IV 2 20260EC43 Strategic Financial Management 3 

IV 3 20260EC44 Merchant Banking and Financial Services 3 

IV Sem (Logistics and Supply chain) 

Sem Paper no 
Subject 

code 
Subtitle Credit 

IV 1 20260EE42 Quality Management 3 

IV 2 20260EE43 Air Cargo Logistics Management 3 

IV 3 20260EE44 Shipping And Ocean Freight Logistics Management 3 

IV Sem (Hospital Management) 

Sem Paper no 
Subject 

code 
Subtitle Credit 

IV 1 20260EH42 Medical Tourism 3 

IV 2 20260EH43 
Hospital Architecture, Planning, Design and 

Maintenance 
3 

IV 3 20260EH43 Hospital Waste Management 3 

IV Sem ( Productions and 
Operations) 

Sem Paper no 
Subject 

code 
Subtitle Credit 

IV 1 20260ED42 Maintenance Management 3 

IV 2 20260ED43 Service and Operation Management 3 

IV 3 20260ED44 Product Design 3 

IV Sem (International Business) 

Sem Paper no 
Subject 

code 
Subtitle Credit 

IV 1 20260EF42 
Management Of International Developmental 

Organizations 
3 

IV 2 20260EF43 Merger and Acquisitions 3 

IV 3 20260EF44 International Financial Management 3 

IV Sem (Systems) 

Sem Paper no 
Subject 

code 
Subtitle Credit 

IV 1 20260EG42 Information Storage &Management 3 

IV 2 20260EG43 Cloud Computing 3 

IV 3 20260EG44 Decision Support System And Intelligent Systems 3 

IV Sem (Tourism) 

Sem Paper no 
Subject 

code 
Subtitle Credit 

IV 1 20260EI42 Ecotourism 3 

IV 2 20260EI43 Event Management 3 

IV 3 20260EI44 E-Tourism 3 

IVSem (Agribusiness)  

Sem Paper no 
Subject 

code 
Subtitle Credit 

IV 1 20260EJ42 Agriculture Economics 3 

IV 2 20260EJ43 Agricultural and Micro-Finance 3 

IV 3 20260EJ44 New Trends and Developmenting Agri-Sector 3 
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SEMESTER-I 
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SEM ONE NATURE CORE L P T C  

COURSECODE 20260SEC11 4 0 0 3  

 

MANAGEMENTCONCEPTS  

COURSEOBJECTIVE:Tofamiliarizethestudentstothebasicconceptsofmanagementinordertoaidin 

understanding how an organization functions, and in understanding the complexity and wide variety of 

issuesmanagersfaceintoday’sbusinessfirms. 

 

COURSEOUTCOME:Givesexposuretothepracticeofmanagementincontemporary 

organizationsfromaconceptual,analyticalperspective.Createabilitytoanalyzeandunderstandmanagementas 

wellas exploring 
anddeveloping their ownpersonalphilosophyofmanagement. 

 

UNITIINTRODUCTIONTOMANAGEMENTOrganization-Management-Roleofmanagers- 

Evolutionofmanagementthought-Organizationandtheenvironmentalfactors-Managingglobally- 

StrategiesforInternationalbusiness. 

 

UNIT II PLANNING Nature and purpose of planning- Planning process- Types of plans- Objectives- 

Managing by Objective (MBO) strategies- Types of strategies – Policies – Decision Making- Types 

ofdecision Decision making process- Rational decision making process- Decision making under 

differentconditions. 

 

UNIT III ORGANISING Nature and purpose of organizing- Organization structure- Formal and 

informalgroups/organization-Lineandstaffauthority-Departmentation-Spanofcontrol- 

Centralizationanddecentralization-Delegationofauthority-Staffing-SelectionandRecruitment-Orientation- 

Careerdevelopment-Careerstages-Training-Performance appraisal 

 

UNITIVDIRECTINGManagingpeople-Communication-Hurdlestoeffectivecommunication- 

OrganizationcultureElementsandtypesofculture-Managingculturaldiversity. 

 

UNIT V CONTROLLING Process of controlling- Types of control- Budgetary and non-budgetary 

controltechniques Managing productivity- Cost control- Purchase control- Maintenance control- Quality 

controlPlanningoperations. 

 

Employability 

 

TEXT/REFERENCES 

1. AndrewJ.Dubrin,EssentialsofManagement,ThomsonSouthwestern,9thedition,2012. 

2. SamuelC.CertoandTervisCerto,Modernmanagement:conceptsandskills,Pearsoneducation,12thedition,2012 

. 

3. HaroldKoontzandHeinzWeihrich,Essentialsofmanagement:AnInternational&LeadershipPerspective,9thed 

ition,Tata McGraw-HillEducation,2012. 

4. CharlesW.LHillandStevenLMcShane,‘PrinciplesofManagement,McGrawHillEducation,Special 
IndianEdition, 2007. 
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SEM ONE NATURE CORE L P T C  

COURSECODE 20260SEC12 4 0 0 3  

 

ORGANIZATIONALBEHAVIOUR  

COURSEOBJECTIVE:Toprovideanoverviewoftheoriesandpractices inorganizationalbehavior in 
individual,groupandorganizationallevel. 

 

COURSEOUTCOME:Students willhaveabetterunderstandingofhumanbehaviorinorganization. They 
willknowtheframeworkformanagingindividualandgroupperformance. 

 

UNIT I FOCUS AND PURPOSE Definition, need and importance of organizational behaviour– 

Natureandscope–Framework–Organizationalbehaviourmodels. 
 

UNIT II INDIVIDUAL BEHAVIOURPersonality – types – Factors influencing personality – Theories – 

Learning–Typesoflearners–Thelearningprocess–Learningtheories–Organizationalbehaviourmodification. 

Misbehaviour – Types – Management Intervention. Emotions - Emotional Labour – EmotionalIntelligence – 

Theories. Attitudes – Characteristics – Components – Formation – Measurement Values.Perceptions– 

Importance–Factorsinfluencingperception–InterpersonalperceptionImpressionManagement.Motivation– 

Importance–Types –Effectsonworkbehavior. 

 

UNITIIIGROUPBEHAVIOUROrganizationstructure–Formation–Groupsinorganizations–Influence – 

Group dynamics – Emergence of informal leaders and working norms – Group decision makingtechniques– 

Teambuilding-Interpersonalrelations–Communication–Control. 

 

UNIT IV LEADERSHIP AND POWERMeaning – Importance – Leadership styles – Theories – 

LeadersVsManagers–Sourcesofpower–Powercenters–PowerandPolitics. 

 

UNIT V DYNAMICS OF ORGANIZATIONAL BEHAVIOUR Organizational culture and climate – 

Factors affecting organizational climate – Importance. Job satisfaction – Determinants – Measurements – 

Influence on behavior. Organizational change – Importance – Stability Vs Change – Proactive Vs 

Reactionchange–thechangeprocess–Resistancetochange–Managingchange.Stress–WorkStressors– 

PreventionandManagementofstress–BalancingworkandLife.Organizationaldevelopment–Characteristics– 

objectives–.OrganizationaleffectivenessDeveloping Gendersensitiveworkplace. 

 

Employability 

 

TEXT/REFERENCES 

1. StephenP.Robins,OrganisationalBehavior,PHILearning/PearsonEducation, 11thedition,2008. 

2. FredLuthans, OrganisationalBehavior,McGraw Hill, 11thEdition, 2001. 
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SEM ONE NATURE CORE L P T C  

COURSECODE 20260SEC13 4 0 1 4  

 

ACCOUNTINGFORMANAGERS  

COURSEOBJECTIVE:Toacquaintthestudentswiththefundamentalprinciplesoffinancial,cost&ManagementA 
ccounting.Enablethestudentstotakedecisionsusingmanagementaccountingtoolsandto 
exposesthestudentstovariousconceptsandprinciplesofaccountingformakingefficientdecisions. 

 

COURSEOUTCOME:Studentwouldbeabletoknowtheaccountingsystemscarriedoutinanorganization 
and its utilization for the betterment of an organization through analysis of financial statements and cash 

flowanalysis.Studentwouldbenefitbybeing abletostudy,understand andanalysefinancialstatements. 

 

UNIT – I Financial Accounting: Introduction to Financial, Cost and Management Accounting- 

Generallyacceptedaccountingprinciples,PreparationofJournal,LedgerandTrialBalance. 
 

UNIT–IICompanyAccounts:MeaningofCompany-MaintenanceofBooksofAccount-StatutoryBooks 

- Preparation of Final Accounts – Provisions relating topreparation of final accounts – Profitand 

lossaccountandBalancesheet 

Introduction-types of shares: Issue of Shares at par, Premium and at Discount - Forfeiture and Reissue 
ofShares-Rightsissue-Recordingoftransactionsrelatingtoissue ofshares. 

Issue and Redemption of Debentures - Redemption out of profits – sinking fund method  / Recording 

oftransactionsrelatingtoissueandredemptionofdebentures,UnderwritingofIssueofShares(SimpleProblems) 

 

UNIT – III Management Accounting: Analysis of Financial Statements – Ratios , Comparative 

Statement,CommonSizeBalanceSheet,Cash flowStatement,FundFlowStatement ,Trend Analysis. 

 

UNIT – IV Cost Accounting: Cost Accounts - Classification of manufacturing costs - Accounting 

formanufacturingcosts.CostAccountingSystems:Jobordercosting-Processcosting-ActivityBasedCosting- 

Costing and thevaluechain-Target costing-Marginalcostingincluding decision making 

 

UNIT – V Budgeting and Budgetary control: Budgetary Control – Meaning and Concepts - Preparation 

ofVariousBudgets,VarianceAnalysis–Material,LabourandOverhead. 
SkillDevelopment andEmployability 

 

TEXT/REFERENCES 

M.Y.Khan&P.K.Jain,ManagementAccounting,TataMcGrawHill, 2004. 

R.Narayanaswamy,FinancialAccounting–Amanagerialperspective,PHILearning,NewDelhi,2008. 
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SEM ONE NATURE CORE L P T C  

COURSECODE 20260SEC14 4 0 0 3  

 

ECONOMICSFORMANAGERS  

COURSEOBJECTIVE:Tomakethestudentsawareofthevariouseconomictheoriesandprinciples-To 
equipthemwiththerequiredtoolsandtechniques forimprovingtheirdecisionmakingskills. 

 

COURSEOUTCOME:The studentmusthavemicroandmacro-economicperspectivetounderstandthe 
underpinningofmanagement. 

 

UNIT – I Nature and scope of Managerial Economics- Managerial Economics and other disciplines – 

Basicconcepts, Tools and Techniques of analysis–The Role of Managerial Economists – Analysis of Demand 

andSupply. 

 

UNIT – II Theory Production Functions - Laws of Production – Economies of scale – Cost Concepts - Cost- 

Output Relationship–RevenueAnalysis-Objectivesofthefirm–Breakevenanalysis–Uses 

 
UNIT – III Market Morphology – Monopolistic Competition – Features – Product Differentiation – 

SourcesofProductdifferentiation–Equilibriumoutputandpricedeterminationofafirm–SellingcostVsProduction 

cost – Oligopoly – Features – kinked demand curve – Behavior of   oligopolistic market – 

Priceleadership,PriceWars,collusion,cartelandmarketshare. 

 

UNIT–IVPricingPolicies–Objectives-PricingMethods 

 

UNIT – VMarket Economy – Market mechanism – Government and Market Economy – Failures of 

MarketMechanism - Need for Government intervention - Cases of state intervention- role of Government – 

Tools ofIntervention – Fiscal and Monetary policy – Redefining the role of Government in a mixed economy 

–Knowledge Basedeconomy–Features ofK-Economy. 

 

SkillDevelopment 

 

TEXT/REFERENCES 
 

1. Varsheney.R.L.,andMaheswari,K.L.,ManagerialEconomics.,SultanChand&Sons. 

2. D.M Mithani., Managerial Economics – Theory and Applications, Edition 2014, Himalaya 

PublishingHouse. 

3. GuptaG.S.,ManagerialEconomics,TataMcGrawHill. 

4. Riggs,J.L.,ManagerialEconomics,McGrawHill. 

5. Peterson, HCandW.C.Lewis,ManagerialEconomics,Prentice-HallofIndia. 
6. Datt&Sundharam“IndianEconomy”,GauravDutt&AshwiniMahajan.,71stEditionSChand 
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SEM ONE NATURE CORE L P T C  

COURSECODE 20260SEC15 4 0 0 3  

 

LEGALASPECTSOFBUSINESS  

COURSEOBJECTIVE:TocreatetheknowledgeofLegalperspectiveanditspracticestoimprovisethe 
business. 

 

COURSEOUTCOME:Legalinsightwillbeestablishedinthebusinesspracticesaccording tothesituationof 
changingenvironment. 

 

UNIT - I: The Contract Act, 1871 Nature and classification of contracts - Essential elements of a 

validcontract - Offer and Acceptance - Consideration - Capacities of Parties -Provisions relating to free 

consent,void agreements - Provisions relating to performance and discharge of contract- Breach of contract- 

Meaningandremedies. 
 

UNIT - II: Contract Act, 1872 Contracts of Indemnity - Meaning, nature - Right of Indemnity Holder 

andIndemnifier- Contracts of Guarantee - Meaning, Nature and Features - Types of Guarantee - 

Provisionsrelating to various types of Guarantee - Agency - Agentand Principal - Creation of Agency - 

ClassificationofAgents-RelationshipbetweenPrincipalandAgent- 

Rights,DutiesandLiabilitiesofAgentandPrincipal 

–TerminationofAgency 

 

UNIT - III: Sales of Goods Act, 1930 Contract for Sale of Goods - Meaning - Essentials of a Contract 

ofSale -Formalities of a Contract of sale-Provisions relating toconditions andWarranties-Provisionsrelating to 

performance of Contract of Sale - Rights of Unpaid -Seller – Rules as to delivery of goods - 

PatentsAct;Conceptualunderstandingofpatents,copyrights,trademarks anddesigns 

 

UNIT - IV: The Negotiable Instruments Act, 1881Negotiable Instruments - Meaning, 

Characteristics,Types, Parties – Holder and holder in Due Course - Negotiation and Types of Endorsements - 

Dishonour ofNegotiable Instrument-NotingandProtest-LiabilityofpartiesonNegotiable Instrument. 

 

UNIT - V: The Companies Act, 1956 and The Information Technology Act, 2000 Company - 

Definition,Meaning, Features and Types of companies - Incorporation of a company - Memorandum of 

Association,Articles of Association and Prospectus- the information technology act, 2000; Digital Signature - 

DigitalSignature Certificate- Electronic Governance-Electronic Records - Certifying Authorities -Penalty 

&Adjudication. 
SkillDevelopment 

 

TEXT/REFERENCES 

1. ElementsofMercantileLaw–N.D.Kapoor. 

2. MercantileLaw–Maheswari&Maheswari. 

3. Mercantile Law–S.M.Shukla. 
4. PathakandAkhileshwar,“LegalAspectsforBusiness”,3rdEdition,TataMcGraw– 

HillPublishingCompanyLtd,2007. 

5. Tulsian,“Businesslaw”,2ndEdition,TataMcGraw-HillPublishingCompanyLtd., 2000. 
6. Goel,“Businesslaw”,WileyIndiaPvt.Ltd,2007. 
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SEM ONE NATURE CORE L P T C  

COURSECODE 20260SEC16 4 0 1 4  

 

STATISTICS FORMANAGERS  

COURSEOBJECTIVE:ThiscoursemainlydealswiththeuseofStatisticalconceptsintheresolutionofmanagerialdeci 
sionproblems.Assuchthecoursewilldealnotonlywithsomeofthetheoreticalconceptsin 
Statisticsbutwillalsobeconcernedwiththeirapplication. 

 

COURSE OUTCOME: Students will achieve statistical literacy and will be able to find ways to move 

beyondthe-whatofstatistics tothehowandwhyofstatistics. 

 

UNIT - I Fundamental of Statistics Statistics – Definition, Types. Types of variables – Organising data - 

Descriptive Statistics –mesures of central tendency –measures of dispersion; Skewness & Kurtosis– 

Frequencydistribution –Histograms–Polygons-Definitionofrandomvariable. 

 

UNIT - II Fundamentals of Probability Basic definitions and rules for probability, conditional 

probabilityindependence of events, Baye’s theorem, and random variables, Probability distributions: 

Binomial, Poisson,UniformandNormaldistributions. 

UNIT - III Sampling Distribution and Estimation Introduction to Sampling Distributions - 

SamplingDistribution of Sample Mean and Sample Proportion - Application of Central Limit Theorem - 

SamplingTechniques - Estimation and Confidence Intervals - Point and Confidence Interval Estimates for 

PopulationParametersofLarge-Sample andSmallSamples-DeterminingtheSample Size. 

EMPLOYABILITY 

 

UNIT - IV Testing of Hypothesis Hypothesis Testing - General Procedure for Hypothesis Testing- Errorsin 

Hypothesis Testing – One Sample and Two Sample Tests for Means and Proportions of Large Samples (Z- 

Test) - One Sample and Two Sample Tests for Means of Small Samples (T-Test), (F-test)for two 

samplestandarddeviations.ANOVAoneandtwo wayclassification. 

UNIT - V Non-Parametric Methods The Chi-Square Test - Statistic - Applications of Chi-Square Tests - 
TestofIndependenceofAttributes-GoodnessofFit-TheoryofCorrelationandRegression:Meaningof 

Correlation and regression – Principles of Least squares – Simple Linear Regression – Simple correlation – 

Co-efficient–RankCorrelationTime SeriesAnalysis-VariationsinTime Series. 
TEXT/REFERENCES 

1. RichardI.LevinandDavidS.Rubin,“StatisticsforManagement”,7thEdition,PearsonEducation,1998./Pre 

nticeHallofIndiaPvt.Ltd,2001. 

2. TNSrivastavaandShailajaRego,“StatisticsforManagement”,1stEdition,TataMcGraw- 

HillPublishingCompanyLtd.,2007. 

3. S.P.Gupta,“StatisticalMethods”,7thEdition,S.ChandandCo.Ltd.,2004. 

4. AndersonandSkini,“StatisticsforBusinessandEconomics”,9thEdition,CengageLearning 

5. MathematicsforManagers-M.Raghavachari,TMH 

6. StatisticsforManagement-Levinetal(PHI)3.BusinessStatistics - 

Saha(Central)IntroductiontoStatisticsforBusiness-JohnFraund. 
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SEM ONE NATURE PRACTICAL L P T C  

COURSECODE 20220SEC01 0 2 0 1  

 

MANAGERIALSKILLDEVELOPMENT  

COURSEOBJECTIVE:Thiscoursewillfocuson overallPersonalityDevelopmentofstudentsby enhancing 

theircommunicationskills,shapingtheirattitudesandbehavioursandultimatelypreparingthemforcorporateroles. 

 

COURSE OUTCOME: Learners are able to speak confidently and effortlessly in different contexts – 

informaland formal. They can be think on feet’ even in difficult circumstances. To get into the habit of 

expressthemselvesindifferentgenresofwritingfromcreativetocriticaltofactual writing.Thestudentwillbeable 
tomanagecommunicationintheorganizationanddevelopinterpersonalrelationships. 

 

UNITI:Selfintroduction–NewsReading –StoryTelling –Etiquettesfor Managers – 

ReviewsofArticles,MoviesandBooks 
 

UNITII: RolePlay– Debate– GroupDiscussions–PaperPresentation–MockInterview 

 

UNITIII: CorporateWriting, CreativeWriting, ReportWriting, PreparingPressNotes. 

 

UNITIV:CaseStudies– 

AnalyzingandpresentingCases,PosterMaking,FramingAdvertisements,Slogans,Captions. 
 

UNITV:UseofComputer&Technology(MSWord,Powerpoint)(UsingInternetasatoolforeffectiveManagement) 

EMPLOYABILITY 
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SEM TWO NATURE CORE L P T C  

COURSECODE 20260SEC21 3 0 1 4  

FINANCIALMANAGEMENT  

 

COURSEOBJECTIVE::FacilitatestudenttounderstandtheoperationalnuancesofaFinanceManager 
Comprehendthetechniqueofmakingdecisionsrelatedtofinancefunction 

 

COURSEOUTCOME:Learnerscanrecall andunderstandIndianfinancial systems.Evaluatetheinvestments 
projectsandcompanies.Preparecapitalbudgetandappropriations.Decideuponthecapitalstructureandworkingcapitalbudgetin 

gdecisions.Takedecisiononhigherdividendpayoutorlowerdividendpayout. 

 

UNIT – I: Introduction of Financial Management:Concept of Finance,Corporate 

Finance,FinanceFunctionsandotherfunctions.Structures of theFinancialSystem.FinancialManagement– 

Meaning,functions and Objectives of Financial Management- Financial Planning and Forecasting of short 

term andlongterm–timevalueofmoney –riskandreturn. 
 

UNIT – II: Financing Decision Sources of funds - Relative merits and demerits, Capitalization - 

UnderCapitalization and Over Capitalization- Capital Structure -theories of capital structure - Factors 

affectingcapital structure - Financing decision in practice - leverage - Operating, Financial and combined 

leverage -Costofcapital-Costsofindividualcomponents ofcapital-WeightedAverage costofcapital. 

 
UNIT – III: Investment DecisionNature and Significance of InvestmentDecision - Estimation of cashflows 

- Capital Budgeting Process - techniques of investment appraisal: Pay back period; Accounting Rate ofReturn 

- DCF Techniques - Net present value, Profitability Index and Internal Rate of Return - 

InvestmentappraisalpracticesinIndiancompanies. 
 

UNIT–IV:WorkingCapitalDecisionMeaning-Natureofworkingcapital-Classificationandsignificance of 

working capital - financing of Working capital - Component of working capital, Cash, Short- 

termmarketablesecurities-ManagementofCashandReceivables 

 

UNIT – V: Dividend Decision Management of Profits - Meaning and Significance - Theories of Dividend - 

Determinants ofdividend - Dividend Policy - Dividend policies in practice - Legal aspects of Dividends – 

Bonusshares–stocksplits. 

 
Employability 

 

TEXT/REFERENCES 

1. M.Y.KhanandP.K.JainFinancialmanagement,Text,Problemsandcases TataMcGrawHill,6thedition,2011. 
2. M.PandeyFinancialManagement, VikasPublishingHousePvt.Ltd.,10thedition, 
2012.REFERENCES 

1. AswatDamodaran, CorporateFinanceTheoryandpractice,JohnWiley&Sons,2011. 

2. JamesC. Vanhorne–FundamentalsofFinancialManagement–PHILearning, 11thEdition, 2012. 

3. Brigham,Ehrhardt,FinancialManagementTheoryandPractice,12thedition,CengageLearning2010. 

4. PrasannaChandra,FinancialManagement,9thedition,TataMcGrawHill,2012. 

5. Srivatsava, Mishra, FinancialManagement,OxfordUniversityPress, 2011 
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SEM TWO NATURE CORE L P T C  

COURSECODE 20260SEC22 4 0 0 3  

 

HUMANRESOURCEMANAGEMENT  

COURSEOBJECTIVE:Toprovideknowledgeaboutmanagementissuesrelatedtostaffing,training, 
performance,compensation,humanfactors considerationandcompliancewithhumanresourcerequirements. 

 

COURSE OUTCOME: Understanding of importance of Human Resource Management Understanding 

ofconceptsandpracticesofHumanResourceManagementDesigningstrategiesinHumanResourceManagementAb 

ilitytotakeupactivitiesinHumanResourceManagement.Basicknowledgeabout 

prevailinglegislationsrelatedtolabour 

 

UNIT–I:HRRoles andFunctionsHumanResourceManagement-Introduction andImportance-Evolution- 

DifferencebetweenPersonnelManagementandHRM–HRfunctions-Structureof HRDepartment– 

Role,DutiesandresponsibilitiesofHRmanager-HRDSystem–HRStrategiesandorganisationalStrategies. 
 

UNIT - II: Human Resources planning and recruitment Objectives-Importance-HRP Process- 

ManpowerEstimation-Job analysis-Job Description-Job Specification - Recruitment-Sources of Recruitment- 

SelectionProcess-PlacementandInduction-RetentionofEmployees-meritrating–promotion– transfers– 

jobenlargement–jobenrichment–jobrotation. 

 
UNIT–III:TrainingandDevelopmentandperformanceappraisalTrainingandDevelopment-Training 
Process and Methodology - Need and objectives - Training procedure - Methods of Training -Evaluation of 

Training programmes Performance Management System - Definition, Concepts and Ethics- 

DifferentmethodsofPerformanceAppraisal- RatingErrors-Competencymanagement–CareerPlanning. 

 
UNIT – IV: Compensation Management Concepts and Components-Compensation Plan – Reward – 

Motivation - job evaluation - Fringe benefits and services - Employee Welfare – retirement /Separation - 

KindsofRetirement- 

Resignation,Discharge,Dismissal,Suspension,Retirement,Layoff,VoluntaryRetirement/SeparationSchemes,G 

oldenhandshake. 

 
UNIT – V: Industrial Relations Factors influencing industrial relations - State Interventions and 

LegalFramework - Role of Trade unions - Collective Bargaining - Workers' participation in management- 

timemanagement–Corporate SocialResponsibility. 

 
Employability 

 

TEXT/REFERENCES 

1. Decenzo&Robbins,Personnel/HumanResourceManagement,3rded.,JohnWiley&Sons(Pvt.)Ltd. 

Anne-wil Harzing & Joris Van Ruvoss eveldt(eds.), International Human Resource Management - 

Sage Publications,NewDelhi. 

2. BiswajeetPatanayak,HumanResourceManagement,PHI,NewDelhi 

3. LuisR.Gomez,Mejia,BalkinandCardy,ManagingHumanResourcesPHI,NewDelhi. 

4. Rudrabasavaraj,DynamicsofPersonnelAdmn.HimalayaPublishingHouse,Mumbai 
5. PersonnelManagement–C.BMamoria 
6. HumanResourcesManagement–Ashwathappa 
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SEM TWO NATURE CORE L P T C  

COURSECODE 20260SEC23 4 0 0 3  

 

MARKETINGMANAGEMENT  

COURSEOBJECTIVE: TounderstandfundamentalconceptsofMarketinginModernMarketingPractices  

COURSEOUTCOME:knowledgeofanalyticalskillsinsolvingmarketingrelatedproblems,awarenessof 
marketingmanagementprocess 

 

UNIT I Marketing: Meaning – Concept & its types –Functions and organisation – Marketing Planning– 

Coreconceptsofmarketing(suchasNeed,Want,Demand,CustomerValue,Exchange,Customer&Consumer, 

Customer Satisfaction, Customer Delight, Customer Loyalty, Marketing v/s Market,Sellingversus 

Marketing). Concept of Marketing Myopia - Marketing Segmentation and Consumer Behaviour – 

MarketingResearch 

 

UNIT IIProduct Characteristics – Classification – Product Differentiation – Product Hierarchy – Co- 

Branding –Packaging–Labeling–Warranties&Guarantees– New ProductDevelopment 
 

UNIT III Understanding Pricing – Setting the Price – Types of Pricing Strategies – Initiating & 

RespondingtothePriceChanges 
 

UNIT IV Role of Marketing Communication – Components of Promotion (Advertising, Sales 

Promotion,Personal Selling,PublicRelations– 

BasicConcepts),DirectMarketing(DirectMail,Catalogue,TeleMarketing), 

 
UNIT V Importance of Marketing Channels – Functions – Channel Design – Channel Management – E- 

Commerce – Marketing Practices – Retailing – Types & Recent Trends – Wholesaling – Market Logistics – 

ManagingSales Force. 

 
Employability 

 

TEXT/REFERENCES 

1. PhilipKotler,KevinLane,AbrahamKoshy-MarketingManagement–ASouthAsianPerspective- 

Pearson/Prentice HallIndiaLtd 

2. RajanSaxena–MarketingManagement-TataMcGrawHill 

3. Ramaswamy&Namakumary-MarketingManagement-GlobalPerspective-IndianContext-MacMillonIndia 

Ltd 
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SEM TWO NATURE CORE L P T C  

COURSECODE 20260SEC24 3 0 1 3  

 

PRODUCTIONANDOPERATIONS MANAGEMENT  

COURSEOBJECTIVE:Toprovideabroadintroductiontothefieldproductionandoperationsmanagementandexplai 
ntheconcepts,strategies,toolsandtechniquesformanagingthetransformationprocessthatcan 
leadtocompetitiveadvantage. 

 

COURSE OUTCOME:Thestudentswouldhavelearned aboutvariousconceptsrelatedto theproductionand 

operationsmanagement.Alsounderstoodthedecisionroleandresponsibilitiesofoperationsfunctionvis-à- 

visotherfunctionsinanorganization. 

 

UNIT–I:INTRODUCTIONOFPRODUCTIONANDOPERATIONSMANAGEMENTProduction& 
Operations Management – Meaning, Scope, Functions, Relationship between POM & other functional 

areasof Management – Effect of Time Element on POM. Classification of Production Systems – Intermittent, 

Jobshop,Batch,Continuous,Flow andMassProductionSystems. 

 
UNIT–II:PRODUCTIONPLANNINGANDCONTROLProductionPlanning&Control–Preplanning 

– Fore Casting – Scheduling -Dispatching – Routing – Expediting-Plant Location – Factors Influencing 

PlantLocation, Importance of Environmental Health & Safety factors in deciding the location of plant- 

CostFactor –- Plant Layout – Principles, Flow Patterns, Types of Plant Layout -Capacity Planning – Types 

ofCapacity, Capacity Decision, Capacity Planning Strategies- Manufacturing Model, P & Q Systems, MRP-I 

&MRP-II. 

 
UNIT–III:DESIGNOFPRODUCT,PROCESSANDWORKSYSTEMSProductDesign–Influencing 
factors, Approaches, Legal, Ethical and Environmental issues. Process – Planning, Selection, Strategy, 

MajorDecisions. Work Study– Objectives, Procedure. Method Study and Motion Study. Work Measurement 

andProductivity–MeasuringProductivityandMethods toimprove productivity. 

 
UNIT–IV:SCHEDULINGANDPROJECTMANAGEMENTProjectManagement–SchedulingTechniques, 

PERT, CPM; Scheduling- work centers – nature, importance; Priority rules and techniques,shop floor 

control; Flow shop scheduling – Johnson’s Algorithm – Gantt charts; personnel scheduling inservices. 

 
UNIT-V:MATERIALSMANAGEMENTMaterialsManagement,ComponentsofMaterialsManagement- 

Materials Planning, Inventory Control, Purchase Management, Stores Management. InventoryManagement- 

InventoryDecisions,ModelsofInventory-ABCAnalysis,XYZAnalysisand JIT. 

 
Employability 

 

TEXT/REFERENCES 

1. OperationsManagementForCompetitiveAdvantage,Chase,Jacobs,Aquilano,Agarwal,11th 

Edition,TMH. 

2. ProductionAndOperationsManagement, S.N.Chary, 3rdEdition, TMH 

3. OperationsManagement, Russell, TaylorIii,4thEdition, PHI 

4. ProductionAndOperationsManagement,Chunawalla,Patel,HPH 

5. ProductionAndOperationsManagementConcepts,Models,Behavior, AdamJr.Ebert,PHI. 
6. ModernProduction/OperationsManagement,Buffa,Sarin,8thEdition,Wiley 
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SEM TWO NATURE CORE L P T C  

COURSECODE 20260RMC25 3 0 1 3  

 
RESEARCHMETHODOLOGY 

AIM:Togiveanexposuretodevelopmentof researchquestionsandthevariousstatisticalmethodssuitabletoaddress 

themthroughavailableliterature,withbasiccomputationaloperators. 

OBJECTIVES:Tounderstandtheapproaches towards 

andconstraintsingoodresearch.Toidentifyvariousstatistical tools used in research methodology. To appreciate 

and compose the manuscript for publication 

OUTCOME:Abilitytodevelopresearchquestionsandthevariousresearchstrategies,andcompileresear 

chresultsinterms ofjournalmanuscripts. 

PREREQUISITES: ResearchMethodologycourseinUGlevelorequivalentknowledge. 

Unit I: INTRODUCTION Research – Importance and its types – research approaches – process – 

problemformulation – developmentof hypothesis – Research design – determining the sample design – 

collectingdata –analysis ofdata–identifyingresearchproblem. 

Unit II: Measurement and its techniques Measurement in research and its problems – meaning of scaling – 

tests of sound measurement – types of scaling- Techniques of measurement – Attitude scales – 

summatedrating scale – Equal appearing Interview scale– cumulative scale – Rating scale – Scale 

constructingTechniques-Timeseries analysis-ProjectionTechniques 

Unit III: DATA COLLECTION AND HYPOTHESIS Classification of data – sources of data – 

collectionof primary and secondary data – Questionnaire method – Guidelines for Questionnaire design – 

Interviewtechnique –Observation techniques – Processing of data – Editing – Coding – Tabulation – 

Interpretation ofdata –Formulationofhypothesis–Testofhypothesis. 

Unit IV: Statistical Techniques Statistical Techniques-Quantitative and qualitative techniques- Measures 

ofCentral Tendency – Arithmetic mean, Median and Mode- Standard deviation – Karl Pearson’s coefficient 

ofcorrelation – Regression – Chi-square test –conditions for applying chi-square test – ANOVA – 

Spearman’sRankCorrelation. 

Unit V : INTERPRETATION AND REPORT WRITING Interpretation – Techniques of Interpretation – 

Significance of Report Writing- Different steps in writing report – layout of research report – types – 

oralpresentation – mechanics of writing a research report – precautions for writing research reports – Role 

ofcomputersinResearch. 

Employability 

RecommendedTextbook: 1.BusinessResearchmethodsByDr.T.N.SrivastavaandMrs.ShailajaRego–

TataMcgrawHill.CoChennai– Email:mark_pani@mcgraw.hill.com 
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mailto:mark_pani@mcgraw.hill


1. BusinessResearchmethods,AlanBrymanandEmmabell–OxfordUniversitypress.chennai.Email 

:v.anand@oup 

2. Researchmethodology,ByR.PanneerSelvam,philearningIndiaPVTLtd.,NewDelhi.Email:phi@phindia.com 

3. Academicwriting,AguideformanagementstudentsandResearchers,ByMathukuttyM.MonippallyandBadrinar 

ayananShankarPawar–www.sagepublications.com 

4. ResearchmethodsIndianEditionByDonaldH.McburneyandTheresa– 

Cengage(learning.Email:sriram.b@cengage.com) 
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SEM TWO NATURE CORE L P T C  

COURSECODE 20260SEC26 4 0 0 3  

 

STRATEGICMANAGEMENT  

COURSEOBJECTIVE:Toprovideanintegratedviewofthefunctionalareasandtoacquaintthestudentswiththestrate 
gicmanagementprocess.Focusestocriticallyexaminethemanagementoftheentireenterprise 
fromtheTopManagementviewpoints. 

 

COURSE OUTCOME: Create knowledge and understanding of management policies and strategies within 

achanging context to meet stakeholderinterests information systems to learn from failure key tools 

andtechniquesfortheanalysisanddesignofinformationsystems,includingtheirhumanandorganisationalas 

wellastechnicalaspects. 

 

UNIT-IINTRODUCTIONTOSTRATEGICMANAGEMENTStrategicManagementandCompetitiveness- 

Technology and Technology– Stakeholders in business – Vision, Mission and Purpose –Business definition, 

Objectives and Goals – Strategic Business unit (SBD); Functional level strategies - 

CorporateGovernanceandSocialresponsibility 
 

UNIT- 

IIENVIRONMENTALANALYSISTheExternalEnvironment:Opportunities,Threats,CompetitionandCompe 

titorAnalysis.ExternalEnvironmentalAnalysis,SegmentsoftheExternalEnvironment, Porters 5 Force Model, 

The internal Environment: Resource, Capabilities, Competencies 

andCompetitiveadvantages.Analyzinginternalorganization-BuildingCoreCompetencies- 

ValueChainAnalysis,Outsourcing. 

 
UNIT-III:STRATEGIESThe generic strategic alternatives– 

Stability,Expansion,RetrenchmentandCombination strategies - Business level strategy- Strategy in the Global 

Environment-Corporate Strategy-Vertical Integration-Diversification and Strategic Alliances- Building and 

Restructuring the corporation-Strategic analysis and choice - Environmental Threatand Opportunity Profile 

(ETOP) - OrganizationalCapability Profile - Strategic Advantage Profile - Corporate Portfolio Analysis - 

SWOT Analysis - GAPAnalysis-McKinsey's7sFramework-GE 9CellModel–Distinctivecompetitiveness- 

Selectionof matrix 

-BalanceScoreCard 
 

UNIT-IV STRATEGY IMPLEMENTATION & EVALUATION The implementation process, 

Resourceallocation, Designing organisational structure-Designing Strategic Control Systems- Matching 

structure andcontroltostrategy-ImplementingStrategicchange-Politics-PowerandConflict- 

Techniquesofstrategicevaluation&control-casestudy 

 
UNIT-VSTRUCTUREANDCONTROLSStructureandControlswithOrganizations- 

OrganizationalStructureandcontrols,EvolutionaryPatternsofstrategyandorganizationalstructure.LeadershipImp 

licationsforStrategy-EntrepreneurialImplicationsforStrategy– FunctionalStrategies. 
 

Employability 

 

TEXT/REFERENCES 

1. StrategicManagement ConceptsAndCases,Thompson,Strickland,TMH. 

2. StrategicManagementAnIntegratedApproach,Hill,Jones,6thEdition,IndianAdaptation,Biztantra. 

3. StrategicManagement 

ConceptsAndCases,David,12thEdition,PHI.4.BusinessEnvironmentForSt 

rategicManagement,Aswathappa,HPH 
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SEM TWO NATURE PRACTICAL L P T C  

COURSECODE 20220SEC02 0 2 0 1  

 

DATAANALYSIS(MS-EXCEL LAB)  

COURSEOBJECTIVE:Thecourseaims istounderstandMSExcelforapplyingstatisticaltools.  

COURSEOUTCOME:LearningOutcome:Thelearningoutcomeisthatthestudentsshouldbeableto: 
Analysethedatatodrawinferencefordecisionmaking.Understandapplicationofstatisticalmeasuresofcentraltenden 

cy.UnderstandapplicationofANOVA.Analyse trends.Testhypotheses. 

 

1. TabulationofDatainexcel(Creating MasterTableand SubTable) 

2. FormulasandFunctions 

3. FiltersandSortandValidationLists,DatafromExternalSources. 

4. DataAnalysisUsingChartsandGraphs(PivotTable&Charts) 

5. Time Value ofMoney 

6. Measureofcentraltendency:mean,median,mode, 

7. Measureofdispersion:variance,standarddeviation,Coefficientofvariation. 

8. Correlation,regressionlines. 

9. t-test 

10. F-test 

11. ANOVAonewayclassification, 

12. Chisquaretest,independenceofattributes. 

13. Timeseries:forecastingMethodofleastsquares, 

14. Movingaveragemethod 

 

TEXT/REFERENCES 
 

1. GlynDavis&BrankoPecar“BusinessStatistics UsingExcel”OxfordUniversityPress,2012. 

2. DPApte:StatisticalTools for ManagersUSINGMSEXCEL,Excel, 2012. 

3. DavidMLevine,David.F.Stephan&KathrynA.Szabat,Statistics for Managers–UsingMSExcel,PHI,2015. 

4. BruceBowerman, BusinessStatistics inPractice,TMH,5/e2012. 

5. Shelly,MSOffice,2007,Cengage,2009. 

6. Ajai.S.Gaur,SanjayaS.Gaur,StatisticalMethodsForPracticeandResearch, Response,2009 
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SEM THREE NATURE CORE L P T C  

COURSECODE 20260SEC31 4 0 0 3  

 

INTERNATIONALBUSINESSENVIRONMENT  

COURSEOBJECTIVE:Tofamiliarizethestudentstothebasicconceptsofinternationalbusiness 
management 

 

COURSEOUTCOME:Studentswouldbefamiliarwithglobalbusinessenvironment,globalstrategicmanagementpra 
cticesandgetacquaintedwithfunctionaldomainpractices.Theywouldbefamiliarwith 
conflictssituationsandethicalissues inglobalbusiness. 

 

UNIT-I Nature and scope of internationalbusiness-Growing relevance of international business- 

Types,Importance of international business. Business environment- internal and external environment. 

EconomicandpoliticalEnvironment-EconomicrolesofGovernment-Demographicenvironment- 

Culturalenvironment. 
 

UNIT-IIInternationalEconomicInstitutions-IMF,WorldBank,UNCTAD,UNIDO,GATT,WTO- 

organizationalStructure,objectives andfunctions 
 

UNIT-IIIInternationalTrade-Theories-AdamSmith,DavidRicardo,Hecksher-Ohilin,andLeontiefParadox. 

Government influence on trade-protectionism. Exim policy of India-Export promotion-incentives-SEZ- 

objectivesofSEZ.-BoPvs BoT-ComponentsofBoP. 

 
UNIT IV MNCs- Benefits to host country-problems of MNCs –MNCs in India. Transfer of technology- 

levels,channels-methodsoftechnologytransfer-Internationalinvestments- 

Significanceandtypesofinternationalinvestments-FDI,FII-factors affectingFDI-Cross-borderM&As. 

 

UNIT-V Globalisation and business –Features of globalization-essential conditions for globalization- 

foreignmarket entry strategies-Pros and cons of Globalisation.Global competitiveness-determinants and its 

pillars-ITrevolutionandBusiness Environment. 

 
Employability 

 

TEXT/REFERENCES 

FrancisCherunilam,”InternationalBusinessEnvironment”,HimalayaPublishingHouseMumbai,  
4th 

Edition 
K.Aswathappa,”EssentialsofBusinessEnvironment-Text,Cases&Exercises”,HimalayaPublishingHouse, 
Mumbai,12thRevisedEdition. 
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SEM THREE NATURE CORE L P T C  

COURSECODE 20260SEC32 3 0 1 4  

 

OPERATIONSRESEARCH  

COURSE OBJECTIVE: To learn the concepts of operations research applied in business decision 
makingusing Operations Research Models. To facilitate the students to find out optimal solution for 

transportationandassignmentproblemsandtoempowertoequipwiththeskillsofdecisionmakingusingquantitative 
techniques 

 

COURSEOUTCOME:Tofacilitatequantitativesolutionsinbusinessdecisionmakingunderconditionsofcertainty,ri 
skanduncertainty.Developmathematicalmodels usingvarious techniquesforsuccessfulproject 

implementation. 

 

UnitIScopeandapplicationsofOperationResearchinmanagerialdecision-making-Decision-makingenvironments: 
Decision-makingundercertainty,uncertaintyandrisk situations;UsesofDecisiontree. 

 
UnitIILinearprogramming:Mathematicalformulationsof LPModelsforproduct- 

mixproblems;graphicalandsimplexmethodofsolvingLPproblems;sensitivityanalysis;duality 

Transportationproblem:VariousmethodoffindingInitialbasicfeasiblesolutionandoptimalcost- 

Assignmentmodel:Algorithmanditsapplications 

 
UnitIIIGameTheory:Conceptofgame;Two-personzero-sumgame;PureandMixedStrategyGames;Saddle Point; 

Odds Method; Dominance Method and Graphical Method for solving Mixed Strategy 

GameSequencingProblem:JohnsonsAlgorithmfornJobsandTwomachines,nJobsandThreeMachines,Twojobsan 

dmMachines Problems. 

Employability 

 
UnitIVQueuingTheory:CharacteristicsofM/M/IQueuemodel;ApplicationofPoissonandExponentialdistributioni 

nestimating 

 

ArrivalRateandServiceRate;ApplicationsofQueuemodelforbetterservicetothecustomers 

ReplacementProblem:Replacementofassetsthatdeterioratewithtime,replacementofassetswhichfailsuddenly. 

 
UnitVProjectManagement:Rulesfordrawingthenetworkdiagram,ApplicationofCPMandPERT 

techniquesinprojectplanningandcontrol;CrashingandresourcelevelingofoperationsSimulationanditsusesinQueui 

ngtheory&MaterialsManagement 

 

TEXT/REFERENCES 

1) Vohra-QuantitativeTechniquesinManagement(TataMcGraw-Hill,2ndedition),2003. 

2) PeterCBell-ManagementScience/OperationsResearch(Vikas) 

3) Kothari-QuantitativeTechniques(Vikas),1996,3rded. 

4) AkhileshKBandBalasubramanyamS- QuantitativeTechniques(Vikas) 

5) TahaHamdy- OperationsResearch-AnIntroduction(Prentice-Hall,7thedition),1996,5thed. 
6) JKSharma-OperationsResearch(Pearson) 
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SEM FOUR NATURE CORE L P T C  

COURSECODE 20260SEC41 4 0 0 4  

 

ENTREPRENEURIALDEVELOPMENT  

COURSE OBJECTIVE: Theobjectiveofthiscourseistofamiliarizethestudentswiththegroundrealitiesof 
starting&managingtheirownEntrepreneurialventures. 

 

COURSEOUTCOME:Studentswillgainknowledgeandskillsneededtorunabusiness.Givesrequired 
competenciestorunthesuccessfulenterprise.Preparedtobecomeanentrepreneur. 

 

UNIT I INTRODUCTION TO ENTREPRENEURSHIPUnderstanding the Meaning of 

Entrepreneur;CharacteristicsandQualitiesofanEntrepreneur;ClassificationofEntrepreneurs;FactorsInfluencing 

Entrepreneurship;EntrepreneurialEnvironment;EntrepreneurialGrowth;ProblemsandChallengesofEntrepreneu 

rs;EntrepreneurialScenarioinIndia 
 

UNIT II ENTREPRENEURSHIP FEASIBILITY ANALYSIS Starting an Enterprise; Idea 

Generation;IdentificationofBusinessOpportunities;MarketEntryStrategies;MarketingFeasibility;FinancialFeas 

ibilities;PoliticalFeasibilities;EconomicFeasibility;SocialandLegalFeasibilities;TechnicalFeasibilities;Manage 

rialFeasibility,LocationandOtherUtilitiesFeasibilities 

 
UNIT III LAUNCHING OF SMALL BUSINESS Business plan – Meaning, Scope and Need; 

Businessplan Formats; Project report preparation and presentation; Project appraisal; Why some business 

plan fails?MSMEs, Financial supportbanks,institutions and agencies; Venture capital; Governmentschemes 

andPolicies 

Entrepreneurship 
 

UNITIVDEVELOPMENTOFSMALLBUSINESSRoleofGovernmentandotherAgenciesinPromoting Small 

Business - Preventing Sickness and Rehabilitation of Business Units- Incentives, SubsidiesandGrants - 

TrainingforEffective ManagementofsmallBusiness. 

 
UNITVWOMENENTREPRENEURSWomenEntrepreneursProblems&ProspectsinWomen 

Entrepreneurships, Role of Government in Promoting Women Entrepreneurs.Development of Self 

HelpGroups,StepstakenbyGovernmentinPromotingSHGs.. 

 

TEXT/REFERENCES 

1.SmallScaleIndustriesAndEntreprenerurship,Vasant 

Desai,HPH.2.EntrepreneurialDevelopment,JayshreeSuresh,Margham. 

3. EntrepreneurshipNewVentureCreation, Holt,PHI. 
4. EntrepreneurshipInTheNewMillennium,Kuratko,Hodgetts,SouthWesternCengageLearning. 

5. Entrepreneurship,Histich,Peters,6thEdition,TMH. 

 

 

SEM FOUR NATURE PROJECT L P T C  

COURSECODE 20260PRW44 0 0 0 10  
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SEM THREE NATURE ELECTIVE L P T C  

COURSECODE 20260EA33 3 0 0 3  

 

CONSUMERBEHAVIOUR  

COURSEOBJECTIVE: Thebasicobjectiveofthiscourseistodevelopanunderstandingabouttheconsumer 

decisionmakingprocessanditsapplicationsinmarketingfunctionoffirms. 

 

 COURSEOUTCOME  

 Able to explain the basic concepts and models of consumer behavior.Able to analyze the effects of 

psychological, socio-cultural and demographic factors on the consumer decision process with their results.Able 

to distinguish the relationship between consumer behavior and marketing practices.Able to define the 

importance of consumer behavior for businesses 

 Able to compare the relationship between consumer behavior and other disciplines. 

 

 

UNIT I Introduction - Scope & importance, the consumer research process, quantitative and 

qualitativeresearch. Marketsegmentation: Importance anduse - Application of Consumer behaviour 

principlestostrategic marketing - Theories of Consumer Behaviour - Consumer decision: Process approach - 

Factorsinfluencingconsumer decisionmaking, Segmentation,Psychographics&VALS;DiffusionofInnovations 
 

UNIT – IIConsumer Motivation & Perception - Consumer needs and motivation, Psychographics - 

Rationalvsemotionalmotives.Dynamicnatureofmotivation.Motivationalresearch.Personalandpsychological 

influences - Product and Service Positioning, Perceived price, quality and risk - 

ConsumerAttitudeformationandChangeConceptofattitude,Attitude formation, 

 

UNIT – IIISociocultural Influences Socializations, Family Buying decision, Family Lifecycle, 

SocialClass,LifestyleProfiles,Culture,Sub-culture,MeasurementofCulture,Culturalaspectsofemergingmarkets, 

Cross Cultural Consumer Behaviour– Communication -Influences on Consumer behavior, 

Highandlowinvolvement-Pre-purchaseandpost-purchase behavior. 

 
UNIT – IVConsumer Decision Making Process: Consumer Decision making process, 

Comprehensivemodels of consumer decision making. New Product purchase and repeat purchase - Problem 

Recognition -Typesofconsumerdecisions,typesofProblemRecognition,Utilizing problemrecognitioninformation 

 
UNIT – VConsumer Behaviour Applications: Consumer Behaviour applicable to Profit and Non 

ProfitService Organizations, Societal Marketing Concept,Government Policy and Consumer Protection, 

IndianConsumerandMarketingOpportunitiesinIndia-Consumerism,consumerprotection,consumerrightand 

consumereducation,legalconsideration.E-Buyingbehavior 
Employability 

 

TEXT/REFERENCES 

1. Consumer Behavior – Leon Schiffman, Leslie Lazar Kanuk – Pearson / PHI, 
8/e2.ConsumerBehavior–Hawkins,Best,Coney–TMH,9/e,2004 

3.Customer Behavior – A Managerial Perspective – Sheth, Mittal – 

Thomson,4.Conceptual Issues In Consumer Behavior Indian Context – S Ramesh 

Kumar, Pearson5.ConsumerMarketdemographicsinIndia–EditedbyS.L.Rao 
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SEM THREE NATURE ELECTIVE L P T C  

COURSECODE 20260EA34 3 0 0 3  

 

INTEGRATEDMARKETINGCOMMUNICATION  

COURSE OBJECTIVE: Due to ever increasing business dealings the subject of International Marketing 

hasgainedutmostimportance inrecent times.Theworldthesedays,indeed hasshrunkand 

foreignmarketshaveparticularlybecomeimportantespeciallyforadevelopingcountrylikeIndia.Themajor 

objectiveofthis 
courseisto provideanexposuretotheareaofMarketingintheInternationalperspective. 

 

COURSEOUTCOME Students create and manage these promotional tools to successfully execute a business' 
strategic plan. 

 

Unit I: Introduction Integrated Marketing Communication - Concept, Process, Communication Mix, 

IMCplans- Overview of advertising management; Advertising and IMC process - Advertising Agency - 

Choosinganadvertisingagency;Advertisingplanningandresearch;Advertisinggoals- 

Advertisingbudget;;Advertisingdesign;Advertisingmediaselection. 

UnitII:SalesPromotionThescopeandroleofsalespromotion;Types,PlanningSalesPromotionProgrammes;Consu 

merorientedsalespromotion;Tradeorientedsalespromotion;Coordinatingsalespromotionandadvertising;Person 

alSelling, Role, AdvantagesandDisadvantages, PersonalSellingSkills. 

Unit III: Public Relations, Publicity and Corporate Adverting Public RelationsPublicity and 

Corporateadverting; Public Relations functions; Creating positive image building activities; Preventing or 

reducingimage damage;sponsorshipandeventmarketing;RoleofinternetinPR. 

Employability 
 

UnitIV:SocialandEthicalAspectsofAdvertisingandPromotionRegulationsofAdvertisingandPromotion in 

India, regulation of other Promotional Areas, Social Implications of Advertising, Moral andEthical Issues in 

Advertising; Advertising to children, Advertising controversial products, Social Aspects ofAdvertising. 

Unit V:EvaluationMonitoring andControlMeasuring theeffectivenessofpromotionalprogram; 

Conductingresearchtomeasureadvertisingeffectiveness;Testingprocess;Establishingtheprogramformeasuring 
the advertisingeffects;Measuringthe effectivenessofotherprogramelements. 

 

TEXT/REFERENCES 

1. GeorgeBelch,MichaelBelch&KeyoorPurani,Advertising&Promotion- 

AnIntegratedMarketingCommunicationsPerspective,TMH,LatestEdition. 

2. KrutiShahandAlanD’Souza,Advertising&Promotions:AnIMCperspective,TMH,LatestEdition. 
3. TerenceA.Shimp,Advertising &Promotion: AnIMCapproach,CengageLearning,Latest Edition. 

 

2232



 

 
 
 
 
 
 
 
 
 
 
 

 
32 

2233



 

SEM THREE NATURE ELECTIVE L P T C  

COURSECODE 20260EA35 3 0 0 3  

 

BRANDMANAGEMENT  

COURSEOBJECTIVE:Theobjectiveofthiscourseistointroducestudentstothebasicscope,benefitsand 
typesofbrands;andunderstandthestepsinvolvedindesigninganappropriatebrandfortheorganization. 

 

COURSEOUTCOME –   Evaluate the feasibility of a new brand launch.Develop and execute a new brand 

launch plan.Evaluate the performance and situation of a brand for the purpose of recommending future 

strategies.Measure the value of a brand to an organization using industry standard methods.Develop a 

communication strategy which integrates all communication elements – traditional and interactive. 

 

 

UNITIIntroductionConceptofBrand, SignificanceofBrandingforConsumersandforFirms, 

BrandingChallenges & Opportunities, Concept of Brand Equity, Cost based, Price based and Customer 

based BrandEquity. 
 

UNIT II Brand Strategies Strategic Brand Management process – Building a strong brand – 
Brandpositioning – Establishing Brand values – Brand vision – Brand Elements – Branding for Global 

Markets –Competingwithforeignbrands. 

 
UNIT III Planning and Implementing Brand Marketing Programs Choosing brand elements to 

buildbrand equity, Options and tactics for Brand, New perspectives on marketing, 

Integratingmarketingcommunication to build brand equity, Conceptualizing the leveraging process, Co- 

branding, CelebrityEndorsements 

 

Employability 

UNITIVMeasuringandInterpretingBrandPerformanceThebrandvaluechain,Designingbrandtrackingstudies, 

Capturingcustomermindsetthroughquantitativeresearchtechniques 
 

UNIT V Growing and Sustaining Brand Equity Brand architecture, Brand hierarchy, Designing 

brandstrategy, New products, Brand extensions- advantage and disadvantage, Reinforcing brands, 

Revitalizingbrands,Brandfailures. 

 

TEXT/REFERENCES 

1. StrategicBrandManagement-KevinLane Keller 

2. Branding Concepts&Process-DebashishPati 

3. MarketingManagement-PhilipKotler 

4. SuccessfulBranding-PranKChoudhary 

5. BrandPositioningStrategies forCompetitiveAdvantage-SubratoSenGupta 

6. StrategicBrandManagement-Caperer 
7. BehindPowerfulBrands-Jones 
8. ManagingIndianBrands-S. RameshKumar 
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SEM THREE NATURE ELECTIVE L P T C  

COURSECODE 20260EA36 3 0 0 3  

 

RETAILMANAGEMENT  

COURSEOBJECTIVE:Theobjectiveofthiscourseisto introducestudentstothebasicscope,benefitsand 
typesofretailers;and understandthestepsinvolvedindesigning anappropriateretailorganizationstructure. 

 

COURSEOUTCOME Understand the functions of retail business and various retail formats and retail channels. 
Understand the difference between Retail and Manufacturing Supply Chain Understand, key drivers of retail supply 
chain and how to select a retail store location Analyze Retail Market and Financial Strategy including product pricing.  

 

UNIT I INTRODUCTION An overview Retailing – Channels of Distribution, Functions of 

Retailers,EvolutionofRetailing–GlobalRetailScenario–IndianRetailScenario– 

EmergingTrendsandOpportunitiesinRetailIndustry- 

economicandtechnologicalInfluencesonretailmanagement–ClassificationofRetailers– 

NonTraditionalRetailClassifications. 
 

UNIT II RETAIL FORMATS Organized and unorganized formats – Different organized retail formats – 

Characteristicsofeachformat–Emergingtrendsinretailformats–MNC'sroleinorganizedretailformats. 
 
UNIT III RETAIL ADMINISTRATION Choice of retail locations - internal and external atmospherics – 

Positioning of retail shops  – Building retail store Image - Retail service quality management – Retail 

SupplyChainManagement–RetailPricingDecisions.Merchandisingandcategorymanagement– 

HumanResourcesManagement–InformationSystem-Buying. 

 

UNIT IV RETAIL SHOP MANAGEMENT Visual Merchandise Management – Space Management – 

Retail Inventory Management – Retail accounting and audits - Retail store brands – Retail advertising 

andpromotions–RetailManagementInformationSystems-Onlineretail–RoleofCommunicationinRetailing 

–MethodsofRetailCommunication. 

 
UNITVRETAILSHOPPERBEHAVIOURUnderstandingofRetailshopperbehavior– 
ShopperProfileAnalysis– Shopping DecisionProcess-Factorsinfluencing retailshopperbehavior– Complaints 

Management-RetailsalesforceManagement–ChallengesinRetailing inIndia. 
Skill developement 

 

TEXT/REFERENCES 

1. MichaelHavy,Baston,AweitzandAjayPandit,RetailManagement,TataMcgrawHill,SixthEdition,2007 

2. Ogden,IntegratedRetailManagement,Biztantra,India,2008. 

3. PatrickM.DunneandRobertFLusch,Retailing,ThomsonLearning,4thEdition2008. 

4. ChetanBajaj, RajnishTowandNidhiV.Srivatsava, RetailManagement,OxfordUniversityPress, 2007. 

5. SwapnaPradhan,RetailManagement-TextandCases,TataMcGrawHill,3rdEdition,2009. 

6. Dunne,Retailing,CengageLearning,2ndEdition,2008 
7. RamkrishnanandY.R.Srinivasan, IndianRetailingTextandCases, OxfordUniversityPress2008 

8. Dr.JaspreetKaur,CustomerRelationshipManagement,Kogentsolution. 
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SEM THREE NATURE ELECTIVE L P T C  

COURSECODE 20260EA37 3 0 0 3  

 

SALESMANAGEMENT  

COURSEOBJECTIVE:Thepurposeofthispaper istoacquaint 
thestudentwiththeconceptswhicharehelpfulindevelopingasoundsalespolicyandinorganizingandmanagingsales 
forceandmarketing 
channelsandtoimparttheknowledgeaboutsalesmanagementprocedure,andactivities. 

 

 COURSEOUTCOME - Develop a plan for organizing, staffing and training a sales force.Know the distinction 

between the skills required for selling and sales management.Identify the key factors in establishing and 

maintaining high morale in the sales force.Develop an effective sales compensation plan.Evaluate the 

performance of a sales person. 
 

 

UNIT – I Sales Management - Nature, Meaning, Evolution and Scope, Objectives of Sales Department 
,Sales as a function of Marketing Management , Theories of Selling – Buyer Seller Dyads, AIDAS 

Theory,Right Set of Circumstances Theory, Buying Formula Theory, Behavioral EquationTheory of the 

SalesManagement-SalesPlanning,Strategicroleofsalesmanagement 

 
UNIT – II Selling Process - Prospecting, Planning the Sales call, Selecting the Presentation Method, 

Makingthe Sales - Personal Selling - Presentation, Handling Sales Objections, Closing the Sale, Follow up. 

Role ofRelationshipMarketinginPersonalSelling,ValueAddedSelling 

 
UNIT – III Nature of Sales Management positions - Functions of Sales Executives - Qualities of 

EffectiveSalesExecutives-RelationshipwithTopManagement- 

ManagementofSalesforce,Recruitment&Selection, Training and Evaluation, Compensating Sales Force - 

Supervision of Salesmen; Motivating SalesPersonnel;Sales Meetings andSalesContests 

Skill developemnt 
 

Unit IV Channel Intermediaries – Wholesaling and Retailing; Logistics of Distribution; Channel 

PlanningOrganisational Patterns in Marketing Channels; Managing Marketing Channels; Marketing Channel 

PoliciesandLegalIssues- WarehouseManagement-WarehouseFunctions,Processes, 

OrganizationandOperations 
 

UnitVInformation System andChannel Management,AssessingPerformanceof 

MarketingChannelsincludingsalesforce;InternationalMarketingChannels 

 

TEXT/REFERENCES 

1. SalesManagement-RichardRstillEdwardW.Cundiff 

2. Strategiesforselling-GeraldA.Michaelson 

3. SalesManagementHandbook–ForsythPtrick 
4. Valueadded selling-TomReilly 

5. BuildingaWinning SalesTeam– GiniGraham&Scott 
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SEM THREE NATURE ELECTIVE L P T C  

COURSECODE 20260EA38 3 0 0 3  

 

SERVICESMARKETING  

COURSEOBJECTIVE: 

Theobjectiveofthecourseistodevelopanunderstandingofservicesandservicemarketingwithemphasison 
variousaspectsofservicemarketing which makeitdifferentfromgoods 
marketing. 

 

COURSEOUTCOME - Understand the Concept of Services and intangible products 2. Discuss the relevance of the 
services Industry to Industry 3. Examine the characteristics of the services industry and the modus operandi 4. Analyse 
the role and relevance of Quality in Services 5. Visualise future changes in the Services Industry 

 

UNITIIntroduction- 

Definition,DifferencesbetweenServicesandGoods,TangibilitySpectrum,DistinctiveCharacteristicsofServices, 

,ClassificationofServices,CategoriesofServiceProviders,Marketing Implications of Service Characteristics, 

Services Marketing Mix – People, Physical Evidence &Process.. 
 

UNIT II Assessing service market potential - Classification of services – Expanded marketing mix – 

Marketsegmentation, targeting and positioning - Service Life Cycle – New service development – Service 

BluePrinting – GAP’s model of service quality – Measuring service quality – SERVQUAL – Service 

Qualityfunctiondevelopment-Customerperception,Customersatisfaction,Tolerancezone. 
 

UNITIIIPhysicalEvidenceandServicescapeMeaning,TypesofServicescapes,StrategicRolesofServicescape,G 

uidelinesforPhysicalEvidenceStrategy,StrategicRolesofServicescape-InternalMarketing, Service-Profit 

Chain, Emotional labor, Customers' role in service delivery, Customer as a co-producer. 

 
UNITIVPositioningofservices–Designingservicedelivery System,ServiceChannel– 

Pricingofservices,methods – Servicemarketing triangle-IntegratedServicemarketing communication 

Skill developemnt 

 
 

UNITV Applications&StrategiesofServiceMarketing:Marketing ofserviceSector‐FinancialServices, 

TourismServices,EducationServices,Informationservices(ITES), HealthServices, HealthTourismServices- 

CRMinServiceSector. 

 

TEXT/REFERENCES 

SUGGESTEDREADINGS: 

1. ServicesMarketing- Zeithaml,Bitner,Gremler&Pandit, TMGH,4thed. 

2. ServicesMarketing-ChristopherLovelock 

3. ServicesMarketing -Rampal&Gupta 
4. EssenceofServicesMarketing- ArdianPayne 
5. ServicesMarketing-HelenWoodruffe 
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SEM FOUR NATURE ELECTIVE L P T C  

COURSECODE 20260EA39 3 0 0 3  

 

INDUSTRIALMARKETING  

COURSEOBJECTIVE: The first part deals with industrial marketing and especially on strategc industry analysis, 
understanding organizational buying behavior and management of market channels. The second part offers and 
introduction to major theories and trends within international business.  

 

COURSEOUTCOME: The course is given at the 4th year in the MTIØT program and is mandatory in the first year of 
the MIENTRE program and aims to contribute to objective 2.2 in the MTIØT objective that requires: "Knowledge ...in 
line with a masters student in business administration in comparable international studies". The course should give 
general knowledge on industrial marketing, internationalization, international management and international business. 

 

Unit I Introduction to Business marketing - Organizational buyer- Buyer Behaviour- Business marketing 

andConsumermarketing-Businessproducts-OrganizationalbuyingProcess- 

ClassificationofIndustrialCustomersandIndustrialProducts,IndustrialMarketingEnvironment 
 

UnitIIStrategiesforcustomerrelationshipmanagementforbusinessmarkets-Strategicplanning-Relationship 

marketing- Managing buyer-seller relationship-Measuring customer profitability - Methods offorecasting 

demand-Components of Business models-Strategic resources of business marketing - 

CustomerSatisfactionManagementandMeasurement,CustomerLoyalty 

 
Unit III Managing products- Innovation & new product development- Business-to-Business brand- 

Productpositioning- Management of innovation-Steps in New product development- Delivering effective 

customersolutions-Business-servicemarketing-Servicequality-Servicepackages-Productlineplanning. 

 
Unit IV Marketing Strategies Industrial Markets - Product, Price, Promotion and Distribution. 

MarketingResearchforIndustrial Products-Marketingstrategy forIndustrialFirms–Developing& 

EvaluatingStrategies –EffectiveimplementationofStrategies. 

 
Unit V Managing channels- B2B in ecommerce platform & SCM- Pricing strategies: Business 

marketingchannels-CostsofLogistics-B2B logisticalmanagement- 

PricingBusinessproductsacrosstheirlifecycle-Competitivepricingtactics- MarketingCommunications- 

advertising&salespromotion-Personalselling- 

Performancemeasurement. 
Skill developemnt 

 

TEXT/REFERENCES 

1. ElectronicCommerceTechnologies&Applications,BhaskarBharat,TMH 

2. E-CommerceAnIndianPerspective,JosephP.T.,PHI 

3. E–Commerce:StrategyTechnologies&Applications,Whiteley,David, TMH 

4. IndustrialMarketingManagementM. Govindarajan,VikaspublishingHousePVTLtd. 
5. IndustrialMarketingbyMILINDT.Phadtare - PHI learningPVT Ltd., 
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SEM FOUR NATURE ELECTIVE L P T C  

COURSECODE 20260EA42 3 0 0 3  

 

CUSTOMER RELATIONSHIPMANAGEMENT  

COURSE OBJECTIVE: The paper is designed to impart the skill based knowledge of Customer 

RelationshipManagement.Thepurposeofthesyllabusistonotjustmakethestudentsawareoftheconceptsandpractic 

esofCRMin modernbusinessesbutalsoenablethemtodesignsuitablepracticesandprogramsforthe 
companytheywouldbeworking. 

 

COURSEOUTCOME - Understand the basic concepts of Customer relationship management. To understand 
marketing aspects of Customer relationship management. Learn basics of analytical Customer relationship management. 
Understand basics of operational Customer relationship management 

 

UNIT I INTRODUCTION Definitions - Concepts and Context of relationship Management – Evolution - 

Transactional Vs Relationship Approach – CRM as a strategic marketing tool – CRM significance to 

thestakeholders. 
 

UNITIIUNDERSTANDINGCUSTOMERSCustomerinformationDatabase –CustomerProfileAnalysis 

- Customer perception, Expectations analysis – Customer behavior in relationship perspectives; individualand 

group customer’s-Customerlife timevalue– SelectionofProfitable customersegments. 

 
UNIT III CRM STRUCTURES Elements of CRM – CRM Process – Strategies for Customer acquisition – 

Retentionand Preventionofdefection–ModelsofCRM–CRMroad mapforbusinessapplications 

Skill developement. 
 

UNIT IV Mechanics of CRM Strategic CRM planning process – Implementation issues – CRM Tools- 

Analytical CRM–Operational CRM–Call centermanagement–Role of CRMManagers-e CRMSolutions– Data 

Warehousing– DataminingforCRM–an introductionto CRMsoftware packages. 

 

UNIT V Managing Networks for CRM Business Networks, Network Position, Supplier 

Networks,Distribution Networks, Management of Networks, Supplier Relationships, Product Development, 

SupplierAccreditationProgrammes,ProcessAlignment,EProcurement,PartnersinValueCreation,Benchmarking 

Partners,CustomerAdvocacyGroups, Sponsors,PartnersinValueDelivery. 

 

TEXT/REFERENCES 

1. G.Shainesh,Jagdish,N.Sheth,CustomerRelationships ManagementStrategicPrespective,Macmillan2005. 

2. AlokKumaretal,CustomerRelationshipManagement :Conceptsandapplications,Biztantra,2008 

3. H.PeeruMohamedand A.Sahadevan,CustomerRelationManagement,VikasPublishing2005. 

4. JimCatheart,TheEightCompetenciesofRelatioshipselling,MacmillanIndia,2005. 

5. Assel,ConsumerBehavior,CengageLearning,6thEdition. 

6. Kumar,CustomerRelationshipManagement-ADatabaseApproach,WileyIndia,2007. 

7. FrancisButtle,CustomerRelationshipManagement:Concepts&Tools,Elsevier,2004. 
8. Zikmund.CustomerRelationshipManagement,Wiley2012. 

9. G.Shainesh,J.JagdishNSeth.CustomerRelationshipManagement 
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COURSECODE 20260EA43 3 0 0 3  

 

INTERNATIONALMARKETING  

COURSEOBJECTIVE:Thecoursehasbeendevelopedsoastoacquaintthestudentswithenvironment, 
procedural,institutionalanddecisionalaspectsofInternationalMarketing. 

 

 COURSEOUTCOME - Classify strategies for entering export markets from extant knowledge and 

research.Apply core theoretical concepts in international marketing to find practical solutions to constraints of 

small businesses. 

 

 

UNITIINTRODUCTIONNatureandscopeofInternationalMarketing,KeyissuesinInternationalMarketing.- 

BusinessPracticesandEthics,Cultural ,Political,andLegalEnvironment,MinimizingEnvironmentalRisk. 

 
UNITIIPOLICYFRAMEWORKANDPROCEDURALASPECTS BalanceofPayment-India’s 

Export – Import policy – Exim Policy – promotional measures - Export oriented Units – Deemed Exports - 
Export-ImportDocumentation–KindsofDocuments–Principal ExportDocuments–Auxiliarydocuments 

– Documents in Import Trade – Export Documentation and procedures - Demand Estimation – GDP – 

Producerconsumertarget–Marketsegmentation. 

 
UnitIIIPLANNINGFORINTERNATIONALMARKETINGMarketingResearch,MarketingInformation 

Sources, Marketing Information System, Market Analysis Foreign Market Entry Strategies –Exporting, 

Licensing, Joint Ventures, Strategic Alliances, Acquisitions Franchising, Assembly Operations 

,ManagementContracts,TurnkeyOperations,FreeTradeZones 

 
UNIT IV INTERNATIONAL MARKETING DECISIONS Developing an International Product 

Line,Foreign Product Diversification, International Branding Decisions, International Packaging, 

InternationalWarranties and Services. International Pricing Strategy - International Promotion Strategies- 

Promotion Mix-InternationalSalesNegotiations- 

PatternsofGlobalAdvertising,GlobalAdvertisingRegulations,Advertising Media, International Channels of 

Distribution- Retailing in International Scenario, InternationalPhysical Distribution - Technological 

Influences in international Marketing-Current trends in internationalMarketing. 

Employability 
 

Unit-V IMPLEMENTING GLOBAL MARKETING STRATEGIESNegotiation with customers 

andselectionmethod,E-Marketing channelsorganization&controllingoftheglobalmarketing programme. 

 

TEXT/REFERENCES 

1. VarshneyR.L.andBhattacharya,B–InternationalMarketingManagement(SultanChand&Sons) 

2. PhilipB. CateoranadJohnM.Hess:InternationalMarketing. 

3. Alexender C.Stanley:HandbookofInternationalMarketing. 

4. JohnFayerwearther:InternationalMarketing 

5. DavidCarson:InternationalMarketing 
6. PhilipKotler:MarketingManagement 
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COURSECODE 20260EA44 3 0 0 3  

 

RURALMARKETING  

COURSEOBJECTIVE:TheobjectiveofthiscourseistoexplorethestudentstoRuralMarketing 

environmentsothattheycanunderstandconsumer'sandmarketingcharacteristicsofthesameforunderstanding and 

contributing to theemerging challengesintheupcoming globaleconomic scenario. 

 

COURSEOUTCOME: Understand the scope, growth, importance of rural marketing and rural environment. 2. Know 
the concept of rural marketing research and examine the differences between rural, semi –urban and urban markets. 3. 
Identify the classification of rural consumer based upon the economic status and rural consumer behavior. 4. Examine 
the rural marketing segmentation, the significance and problems of regulated markets. 5. Analyze classification of 
markets and the role of regulated markets on marketing of agricultural products. 

 

UNIT I Introduction of Rural marketing –Evolution of Rural Marketing in Indian and Global Context- 

Definition- Nature, Evolution, Scope-Characteristics and potential of Rural Marketing - Importance of 

RuralMarketing- Factors affecting Rural Marketing- Rural Vs Urban Marketing- Structure of Rural 

Marketing –RecentTrendsinRuralMarketing. 
 

UNIT II Rural Marketing Mix: Product Decisions, Pricing Decisions, Promotion Decisions, 

Distribution,ChannelManagement,Relationship ManagementPhysicalDistribution,Salesforcemanagement 
 

UnitIIIRuralMarketingresearch-ConsumerBehaviour-segmentationofruralmarket-Newproductdevelopment- 

Productlife cycleandRuralMarketingStrategies 
 

UNIT IV Product / Service Classification in Rural Marketing - Brand Management in Rural Marketing- 

Fostering Creativity&Innovation inRuralMarketing--SalesforceManagementinRuralMarketing. 

Employability 

 
UNIT V Retail & IT models in Rural Marketing-CSR and Marketing Ethics in Rural Marketing- 

ConsumerEducation & Consumer Methods in Promotion of Rural Marketing- Advertisement & Media Role in 

RuralMarketingPromotionMethods. e-RuralMarketing-CRM&e-CRMinRuralMarketing-AdvancedPractices 

inRuralMarketing-SocialMarketing-NetworkMarketing-GreenMarketing 

 

TEXT/REFERENCES 

1. Badi&Badi:RuralMarketing,HPH. 

2. RuralMarketing – Dogra,Ghuman–TMH 

3. RuralMarketing– K.Ramakrishnan–Pearson 

4. RuralMarketing–Kashyap,Raut– Biztantra 
5. RuralMarketing– T.P.Gopalaswamy–Vikas 
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SEM THREE NATURE ELECTIVE L P T C 

COURSECODE 20260EB33 3 0 0 3 

 

SUBJECTTITLE:KNOWLEDGEMANAGEMENT 
 

OBJECTIVE: 

Thegoal of 

thecourseistopreparestudentsobecomefamiliarwiththecurrenttheories,practices,toolsandtechniquesinknowledge 

management(KM),andtoassiststudentsinpursuingacareerintheinformation 

sectorforprofitandnotforprofitorganizations.Inaddition,studentswilllearntodeterminetheinfrastructurerequireme 

ntstomanagetheintellectualcapitalinorganizations. 

 
COURSE OUTCOMES 

Use a framework and a clear language for knowledge management concepts;  Describe how valuable individual, group 

and organizational knowledge is managed throughout the knowledge management cycle; Define the different knowledge 

types and explain how they are addressed by knowledge management; Describe the major roles and responsibilities in 

knowledge management implementations;  Identify some of the key tools and techniques used in knowledge management 

applications. 

 

 

Unit-I:The KnowledgeEconomy:Data–Information-Knowledge,Attributesof KnowledgeasanEconomic 

Resource – Knowledge Capital Vs Physical Capital - Types of Knowledge - Scope of 

KnowledgeManagement-BuildingKnowledgeSocieties. 
 

Unit-II: KnowledgeManagementandInformationTechnology:Roleof Information 

TechnologyinKnowledge Management Systems, Knowledge Management Tools and Knowledge Portals – 

KnowledgeOrganization&ManagingKnowledgeWorkers 

 
Unit-III: The Knowledge Process: Knowledge Management Systems Life Cycle - Stages of KM 

Process,KnowledgeCreation&KnowledgeArchitecture–KnowledgeCapturingTechniques– 

KnowledgeCodification–TransferringandSharingKnowledge. 

 

Unit-IV: Implementation of Knowledge Management: Business Intelligence and Internet Platforms, 

KM&theIndianexperience,NetBankinginIndia– RoleofKnowledgeManagementinOrganizationalRestructuring–

The Mystique ofa LearningOrganization - ManagementofIntellectualProperty. 

Skill developemnt 

 
Unit- 
V:FutureofKnowledgeManagementandIndustryPerspective:KnowledgeManagementinManufacturingand 
serviceindustry,ChallengesandFutureofKnowledgeManagement-Measuresfor 
meetingtheChallengesofKM - BusinessEthicsandKM. 
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SUGGESTEDREADINGS: 

1. Mattison:WebWarehousing&KnowledgeManagement,TataMcGraw-Hill,2009 

2. BecerraFernandez:KnowledgeManagement:AnEvolutionaryView,PHI,2009 

3. Fernando:KnowledgeManagement,Pearson,2009 

4. B.RathanReddy:KnowledgeManagement,Himalaya,2009 
5. MadanMohanRao, LeadingwithKnowledge, TataMc-GrawHill, 2011 
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SEM THREE NATURE ELECTIVE L P T C 

COURSECODE 20260EB34 3 0 0 3 

 

SUBJECTTITLE:ORGANIZATIONALDEVELOPMENTANDCHANGEMANAGEMENT 
 

OBJECTIVE: 
Theobjectiveofthispaperistopreparestudentsasorganizationalchangefacilitatorsusingtheknowledge 
and techniquesofbehavioralscience. 
 

COURSE OUTCOMES 

 

Gaining knowledge about organizational development process. How to change and develop organizations. Better 

understanding of the change management model.  Skills needed to develop an action plan for the development process. 

Better understanding of change resistance and how to handle it. 
 

 

Unit I: Organizational Development Concept – OD Models - Characteristics of OD – OD Components - 

ProcessandMethodsofManagingOrganizationDevelopment 
 

Unit II: OD Interventions: Nature of OD interventions – Team Interventions, Personal, Interpersonal 

&Group Process Interventions – Comprehensive Interventions – Structural Interventions – Problems in 

ODInterventions,Resistance–individual&organizational. 

 
Unit V: Benefits of OD - OD Consultant: Role, Skills and Dilemmas – Success and Failures of OD - 

SpecialApplicationsofOD-IssuesinOD–FutureofOD&NewPerspectives. 

 

UnitIV:PerspectivesonChange–HowpeopleexperienceChange-TypesofChanges–Forcesfor Change 

– Need for Change - Change Process – Seven phases of Change - - organisational culture and change - 

Factorsinfluencingorganisationalchange–Managingchangefromgenderprespective. 

 
Unit V: Model of Organisational change, causes of failure of changes, organization changes and 

processconsultation,Managerandthechange,Internal andexternal agentofchange-ChangeAgentsandtheirRole 

- Contemporary Issues in Organisational Change - Managing resistance to change, effective 

implementationofchange. 
Skill developemnt 

 

SUGGESTEDREADINGS: 

1. W.L.French&CHBell:OrganizationDevelopment,Prentice HallofIndia/PearsonEducation. 

2. SPRobbins:OrganizationalBehaviour,PrenticeHallofIndia 

3. UdaiPareek : Understanding OrganizationalBehaviour,OUP 

4. NilakantandRamnarayan:ManagingOrganisationalChange, ResponseBooks 

5. K.Harigopal:ManagementofOrganizationalChange, ResponseBooks. 
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SEM THREE NATURE ELECTIVE L P T C 

COURSECODE 20260EB35 3 0 0 3 

 

SUBJECTTITLE:PERFORMANCEMANAGEMENT  

OBJECTIVE: 
Theobjectiveofthiscourseistohelpthestudentsgainunderstandingofthefunctionsofperformance 
managementsystemintheorganizationandprovidethemtoolsandtechniquestobeusedinappraisingtheperformance 

of the employees. 

 
COURSE OUTCOMES 

 Define performance management and offer several examples of how a good performance 

management system can improve an organization's results. 

 Outline the importance of connecting an employee's daily tasks to an organization's mission, vision, 

values, and business goals. 

 
 
 
 

 
 
 

 
 

2256



UNIT-I 

Introduction, Role of performance in organization, Dimensions of Performance, Relevance of objectives 

inorganizations,Organizational & individual performance,Performance management & human 

resourcesmanagement,PerformanceManagementProcess–PerformanceManagement & 

PerformanceAppraisal. 
 

UNIT-II 

Performance planning, Performance analysis, KPAs, Components of Performanceplanning, Objectives 
ofperformanceanalysis,ProcessofPerformanceanalysis- 

Implementationprocess,Factorsaffectingimplementation-Pitfallsinimplementation- 

Experiencesinperformancemanagement-Traditionalpractices,Recentapproaches- 
BalanceScorecardapproachtoPMS- Benchmarkingprocess. 

 

UNIT-III 

Purpose of Performance Appraisal, Who can Appraise, Performance appraisal factors, Pros & Cons 
ofAppraising,AppraisalMethodsonthebasisofapproaches–Ranking–ForcedDistribution–PairedComparison– 

CheckList–CriticalIncident–GraphicRatingScale–BARS–MBO–HumanResourceAccounting - 360 degree 

Feedback– Definition & Uses of 360 degree feedback– Rationale for 360 degreefeedback— 

Scopeofapplicationinvariousindustries–Advantageanddisadvantageof360degreefeedback. 

Employability 

 

UNIT-IV 

Significance of review, Process of performance review, Performance rating, Rating Errors, Reducing 

ratersbias, Performance review discussions, Objectives,Requisites, Process, Role of mentoring, Coaching 
inperformancereviewdiscussions. 

 
UNIT-V 

Essentialsof Good Performance Management System - Appraisals & HR Decisions, Reward systems &legal 

issues in PMS, Managing team performance – Role of Technology in Performance Management -Concept of 

Potential Appraisal –Requirements for an Effective Potential Appraisal system - 
PerformanceAppraisalandPotentialAppraisal. 

SUGGESTEDREADINGS: 

1. “PremChadha”, PerformanceManagement, Macmillan, 2008. 
2. “T.V.Rao”, PerformanceManagement& AppraisalSystems,ResponseBooks,2007. 
3. “HermanAguinis”,PerformanceManagement,Pearsoneducation,2008. 

4. “PeterWard”,360DegreeFeedback,Jaicopublishinghouse,2006. 

5. “DewakarGoel”,PerformanceAppraisal&CompenstionManagement,PHI,2008. 
6. “B.D.Singh”, Compenstion&RewardManagement, ExcelBooks,2007. 
7. “R.K.Sahu”,PerformanceManagementSystem, ExcelBooks, 2007. 
8. “Srinivas.R.Kandula”, PerformanceManagement”, PHI,2006. 

9. EditedbyFrancesNEale,HandbookofPerformanceManagement,JaicoPublishing, 2008. 
10. “MicjaelArmstrong&AngelaBaron”,PerformanceManagement,JaicoPublishing,2007. 
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SEM THREE NATURE ELECTIVE L P T C 

COURSECODE 20260EB36 3 0 0 3 

 

SUBJECTTITLE:LABOURLEGISLATIONS  

OBJECTIVE: This course will help the student to get exposure on Industrial Law. Understand the 

relationsship between the employee, employer, union and government and to have awareness of various 

industriallawsrelatingtoemployees. 

 

COURSE OUTCOMES 

Students will know the development and the judicial setup of Labour Laws. They will learn the salient 

features of welfare and wage Legislations also to integrate the knowledge of Labour Law in General HRD 

Practice. 

 

UNITI 

FactoriesAct,1948-IndustrialDisputeAct,1947 
 

UNITII 

IndustrialEmployment(StandingOrder)Act,1946-EmployeeProvidentFund&MiscellaneousAct,1952 

-TradeUnion Act,1926 
 

UNITIII 

PaymentofWagesAct,1936-MinimumWagesAct,1948-EmployeeStateInsuranceAct,1948 
 

UNITIV 
 

Payment ofBonusAct,1965 -PaymentofGratuityAct,1972 
 

UNITV 

WorkmenCompensation Act,1923-MaternityBenefitAct,1961-TheApprenticeAct,1961 
Employability 

 

References: 

1. N.D.Kapoor(2006),IndustrialLaw,Himalayapublishers 
 

2. S.C.Srivastava(2009),IndustrialRelationsandLabourLaws,Vikas 

 

2259



 
 
 
 
 
 
 
 
 

45 

2260



 

SEM THREE NATURE ELECTIVE L P T C 

COURSECODE 20260EB37 3 0 0 3 

 

SUBJECTTITLE:COMPENSATION& REWARDMANAGEMENT 
 

 
OBJECTIVE: 

The course is designed to promote understanding of issues related to the compensation and rewarding 

humanresourcesintheorganizationsandtoimpartskillsindesigninganalyzingandrestructuringrewardmanagement 

systems,policiesandstrategies. 

 

COURSE OUTCOMES 

Recognize how pay decisions help the organization achieve a competitive advantage.  Analyze, integrate, and 

apply the knowledge to solve compensation related problems in organizations. 

 

UNITI: 

Wage concepts, Theories of Wages, Importance, Wage Policy, Criteria for Wage Fixation, Techniques 

ofWageDetermination.WageFixation Machinery, WageDifferentials,andChallenges of Remuneration.Impact 

of compensation and employees benefit on organizational effectiveness; Economic and 

Behavioralissuesincompensation. 

 

UNITII: 

Role of compensation in organization, Determination of Inter and Intra-industry Compensation 

Differentials,InternalandExternalEquityinCompensationSystems.Factorsinfluencingcompensationlevels,comp 

ensationasmotivationaltool,compensationpolicy. 

 

UNITIII: 

Conventional reward methods and their inadequacies. Developing reward strategy – skill based pay, 

broadbanding,teambasedpay,paymentbyresults,andperformancerelatedpay,variablecompensation.Compensati 

on for executives and R&D staff. Reward structure in new industries (BPO, IT, 

Hospitality,Tourism,etc.),MNCsand otherorganizations.Remunerationplanandbusinessstrategy. 

 
UNITIV: 

Profit sharing, payment of bonus. Understanding Different Components of Compensations Packages 

likeFringe Benefits, Incentives and Retirement Plans, Compensation Practices of Multinational Corporations 

andStrategicCompensationSystems.Understandingtoolsindesigning,improvingandimplementingcompensation 

packages 
Employability 

 

UNITV: 

Law relating to payment of wages and bonus in India. Statutory Provisions Governing Different 

Componentsof Reward Systems- Working of Different Institutions Related to Reward System like Wage 

Boards, PayCommissions,Roleoftradeunionsincompensationmanagement. 

 

SUGGESTEDREADINGS: 

1. Milkovich, Compensation,TataMcGraw-HillPublishingCompanyLtd.,NewDelhi,2008. 

2. B.D.Singh, CompensationandRewardManagement, ExcelBooks,NewDelhi,2006. 

3. Hendorson,Richard,I:CompensationManagement:RewardingPerformance,PHI 

4. Henderson,CompensationManagementin aKnowledgeBasedWorld,Pearson 

Education,NewDelhi,9thEdition. 
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SEM THREE NATURE ELECTIVE L P T C 

COURSECODE 20260EB38 3 0 0 3 

 

SUBJECTTITLE:CROSSCULTURALMANAGEMENT 
 

OBJECTIVE: 

Theobjectiveofthiscourseistodevelopadiagnosticandconceptualunderstandingoftheculturalandrelatedbehavioral 

variablesinthemanagementofglobalorganizations. 

 

COURSE OUTCOMES 

 Increase their behavioral effectiveness in interactions with people from other cultures; 

 Develop insights about the role of leadership to bridge across different cultures and create 

synergies; and, 

 Deepen self-awareness as a continuously-learning individual in a multi-cultural global system. 
 

 

Unit-1:IntroductionDeterminantsofCultureFacetsofcultureLevelsofCultureNationalCulturaldimensions in 

the business context The influence of National Culture on business culture. Business Cultures:EastandWest. 
 

Unit-2: Cultural Dimensions and Dilemmas:Value orientations and Dimensions Reconciling 
culturaldilemmasCulture andStylesofManagement:Managementtasksandculturalvalues. 

 

Unit-3: Culture and Organizations: Culture and corporate structures Culture and Leadership Culture 

andStrategyCulturalchangeinOrganizations-Culture andmarketingCulturalDiversity. 
Employability 

 
Unit- 4: Culture and Communications: Business communication across cultures Barriers to 
interculturalcommunicationNegotiatingInternationally. 

 
Unit-5: Cross Cultural Team Management: Working with International teams Groups processes 

duringinternationalencountersConflictsandculturaldifferenceUnderstandinganddealingwithconflictsDevelopin 
gInterculturalrelationships. 

 

References 

Marie-joelle Browaeys and Roger Price: Understanding Cross-Cultural Management, Pearson, 

2010.DavidC.Thomas:CrossCulturalManagement,2/e,SagePublications,2008. 

NigelHoldon,CrossCulturalManagement:KnowledgeManagementPerspective,PenticeHall,2001.Parissa 

Haghirian:MultinationalandCrossCulturalManagement,Routledge,2010. 
RichardMead:InternationalManagement-CrossculturalDimension, 3/e,Blackwell, 2005. 
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SEM FOUR NATURE ELECTIVE L P T C 

COURSECODE 20260EB39 3 0 0 3 

 

SUBJECTTITLE:CONFLICTANDNEGOTIATIONMANAGEMENT 
 

OBJECTIVE: 
Thecourseplantodevelopanunderstandingofconflictdynamicsandtheartandscienceofnegotiation.Onthecompletio 

nofsyllabus,studentswillbeinapositiontoanswertherolethatcanbeplayedbyconflict 

resolutiontechniquessuchas mediation. 

 

COURSE OUTCOMES 

 Students will recognize the nature of conflict and its impact on interpersonal relationships and 

organizations.Students will demonstrate the role of communication in generating productive conflict outcomes 

and to use communication skills effectively in a rage of specific conflict situations. 

 

 

UNITI: 

Conflict: concept, definition – sources of conflict - individual differences - power and influence - 

Changingview of conflict at work - Role of conflict in organizations - Conflict and organizational culture – 

transitionsinConflictthought-ConflictProcess. 

 

UNITII: 

Types & Levels of conflict: Functional Vs Dysfunctional Conflict- Individual & Group Level 

Conflict;OrganizationlevelConflict;Preventing&Resolvinginterpersonalconflictandintergroupconflict- 

Coalitions - Conflict resolution, Superior/subordinate interactions and conflict resolution - ethics in 

conflictresolution-leadershipapproachestoconflictsituation-managerialapproachestoconflict. 

 
UNITIII: 

Meaning and definition of stress, link between conflict and stress, sources of stress, distress vs 

eustress,consequencesofstress, measures 

individualsandorganizationscanadoptforeliminatingormanagingstress. 
Employability 

UNITIV: 

Negotiations: meaning, definition and importance of negotiation, concept of bargaining and exchange, 

typesof bargain. Approaches towards effective negotiation - Negotiation process - Negotiation as an approach 

toconflictmanagement. 

. 

UNITV: 

NegotiationsStrategies-Integrativebargaining-Targetsandaspirations-Contingentcontracts– 

Trustandrelationships-IssuesinNegotiations-Developingnegotiatingskills-Negotiationsimulations-inbasket 

exercises. 

 

SUGGESTEDREADINGS: 

1. Lewicki,Saunders,Barry,Negotiation,TMGH. 

2. EireneRout,NelsonOmika, CorporateConflictManagement–Concepts&Skills, PHI. 

3. Subbulakshmi,ConflictResolutionTechniques,ICFAIUniversityPress.Bar 

baraCorvette,ConflictManagement,PearsonEducation. 
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SEM FOUR NATURE ELECTIVE L P T C 

COURSECODE 20260EB42 3 0 0 3 

 

`SUBJECTTITLE:INDUSTRIALRELATIONS  

OBJECTIVE: 

This course will help the student to get exposure on Industrial Relations. Understand the 

relationsshipbetweentheemployee,employer,unionandgovernment. 

 

 

UNIT IIndustrial Revolution – IR Concept, Importance & Scope – Factors affecting IR – 

ApproachestoIR–IRPolicyPreIndependence&PostIndependence–ILO- 

ChangingScenarioofIndustrialunrest 

UNIT IITrade Union Movement in India – Aim, objectives, structure and governing of 

tradeunions - Theories of trade unionism - Disputes – Impact – Causes – Strikes – lockouts - 

layout –Prevention-Industrialharmony-GovernmentMachinery–Conciliation–Arbitration– 

Adjudication-Grievanceprocedure 

UNIT IIILabour Welfare works – concepts, need, importance, scope & Features – Approachesto 

Labour Welfare – Worker’s Education – Concept, Objectives – Workers Education in India – 

LevelsofWorkers Education –Workers Training 

UNIT IVCollective Bargaining – Concept, Features, Importance – Principles of 

CollectiveBargaining–FormsofCollectiveBargaining– ProcessofNegotiationduringBargaining 

Employability 

UNIT VWorker’s Participation in Management – Concept, Objective – Forms of participation – 

Levelsofparticipation– FunctionsofJointCouncil– Conditionnecessaryfor effectiveworking 

ReferencesBooks 

1. DynamicsofIndustrialRelations,Memoria,Memoria&Gankar(2008),HimalayaPublishingHous 

e 

2. IndustrialRelationsinIndia,RatanSen(2010)MacMillan 

3. IndustrialRelationsEmerging Paradigms,B.D.Singh(2010),ExcelBooks 
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SEM FOUR NATURE ELECTIVE L P T C 

COURSECODE 20260EB43 3 0 0 3 

 

SUBJECTTITLE:TRAININGANDDEVELOPMENT 
 

OBJECTIVE: 

The objective of this course is to help the students gain understanding of the objectives of training in 

theorganization and provide them tools and techniques to be used in training the employees. This paper 

willattempttoorientthestudentstotailorthemselvestomeetthespecificneedsoftheorganizationsintraining 
anddevelopmentactivities. 

 

Unit I – Training – Concept – training and development- training and HRD – Scope – Objectives – 

Importance of training–Problems of training–Role and responsibilities of training–Technology inTraining- 

Futuretrendsintraining. 
 

UnitII–TrainingProcess-AnalysisofTrainingNeeds–Organizationalanalysis:Task,Person,Requirement 

Analysis – Methods and Techniques of TNA – why conduct TNA – When to conduct TNA – 

GatheringTNAdata–TNAProcess–TNAApproaches. 

 
UnitIII ––ImportantConsiderations whiledesigning training–Factors affecting trainingdesign –Constraints in 

design – budgeting for training – types of cost involved in training – Developing TrainingObjectives – types 

of training objectives - Designing the training programme, training implementation,training policyand 

plan,typesoftraining,trainingmethods&itsadvantagesanddisadvantages. 

 
Unit IV- Logistical and Physical Arrangements – Implementation of Training - Tips for trainer for 

effectiveimplementation – Evaluation –Types of evaluation instruments, evaluation design & techniques, 

trainingaudit–ClassroomManagement–TrainingPolicy. 

Skill developement 

 
Unit V - The need & importance of management development - Approach to management development - 

Sources of knowledge and skills - Special needs of Technical Managers, Strategies to develop 

TechnicalManagers-TrainingforExecutiveLevelManagement– SelfDevelopment–CareerManagement. 

 

SUGGESTEDREADINGS: 

1. B.Janakiraman,TrainingandDevelopment,Biztantra,NewDelhi,2008. 

2. EmployeeTraining AndDevelopment-RaymondNoe 

3. EveryTrainersHandbook-DevendraAgochia 

4. 360DegreeFeedback, CompetencyMappingAndAssessmentCentre-RadhaSharma 
5. TrainingAndDevelopment-S.K.Bhatia 

 

 
. 
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SEM FOUR NATURE ELECTIVE L P T C 

COURSECODE 20260EB44 3 0 0 3 

 

 

SUBJECTTITLE:TALENTMANAGEMENT 

 

OBJECTIVE: This course will help the student to get exposure on Talent management. Understand the 

howto acquire talent employees and how to retain such employees in the organization for effective 

performanceandachievementofgoals. 

 

COURSE OUTCOMES 

Understand and explain talent Management practices in India and Global level. 

• Understand and explain How to Acquire and retain talent. 

• Understand the interplay between various aspects of Talent Acquisition, retention and development of talent. 

• Understand and appreciate the role manager to manage talent 

 

 

Unit 1: Introduction to Talent Management: Overview, History, Scope and Need of Talent Management, Source 

ofTalent Management, Tools for Managing Talent Role of HR in Talent Management, Role of the HR Manager, 

TalentManagementProcess 

Unit   2:   Building   Blocks for Talent Management:E, Talent Management System , Effective Talent 

ManagementSystem,BuildingBlocksofEffectiveTalentManagementSystem,CriticalSuccessFactorstoCreateTalentMana 

gementSystem,KeyElementsof TalentManagementSystem. 

Unit3:ApproachestoTalentManagement:DevelopingaTalentManagementStrategy,MappingBusinessStrategies and 

Talent Management Strategies Talent Management and Organisational Environment - Shaping Talent 

PlanningandDevelopingValues,PromotingEthicalBehaviour 

Skill developement 

 
Unit 4: Talent Planning, Acquisition, Engagement and Retention: Talent Planning, Objectives of Talent 

Planning,Steps in Strategic Talent Planning, Talent Acquisition, Recruiting Process, Talent Engagement and 

Retention,EmployeeEngagementandRetention,ImprovingEmployeeRetention 

Unit 5: Compensation and reward strategies for Effective Talent Management:Sustainable Talent 

Managementand Reward Model,StrategicCompensation plan forTalentEngagement,TalentManagementand 

CorporateRestructuring; Corporate Reconstruction, Timing the Corporate Reconstruction, Organisational Issues and 

TalentManagementChallenges 
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References: 
 

1. Cheese, Peter,Robert JThomasandElizabethCraig,TheTalent PoweredOrganization,KoganPageLtd. 

2. Stringer, Hank & Rusty Rueff, Talent Force: A New Manifesto for the Human Side of Business, Pearson 

Education,PrenticeHallUpperSaddleRiver,NewJersey 

3. Lawyer III, Edward E, Talent: Making People your Competitive Advantage, Dave Ulrich, JosseyBass, A 

WileyImprint 

4. Phillips, Jack J, Lisa Edwards, Managing Talent Retention, An ROI Approach, Pfeiffer, A Wiley Imprint 6. 

David,Tony, Maggie Cutt, Neil Flynn, Peter Mowl and Simon Orme, Talent Assessment, Gower Publishing Ltd.,  

HampshireLtd. 
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SEM THREE NATURE ELECTIVE L P T C  

COURSECODE 20260EC33 3 0 0 3  

 

SUBJECTTITLE:SECURITYANALYSISANDPORTFOLIOMANAGEMENT 
 

OBJECTIVE: 

TheobjectiveofthiscourseistoimpartknowledgetostudentsregardingthetheoryandpracticeofSecurity 
Analysisand togivethestudentsan in-depthknowledgeofthetheoryand practiceofPortfolioManagement. 
 

COURSE OUTCOME 

To provide a theoretical and practical background in the field of investments.  Designing and managing the bond as well 

as equity portfolios in the real word.  Valuing equity and debt instruments.  Measuring the portfolio performances. 
 

 

UNIT–I:IntroductiontoInvestmentandSecurities 

Introduction to Securities – Types of Securities - Investment Process – Investment Alternatives – 

SecuritiesMarkets - Stock Exchanges and its Functions – Functions and guidelines of SEBI. Risk Return: 

SecurityReturns-RiskMeasurements–PicturingRiskandReturn. 

 
UNITIIIFUNDAMENTALANALYSIS 

EconomicAnalysis–EconomicforecastingandstockInvestmentDecisions–Forecastingtechniques.Industry 

Analysis : Industry classification, Industry life cycle – Company Analysis Measuring Earnings –Forecasting 

Earnings–AppliedValuationTechniques–GrahamandDoddsinvestorratios. 

 
UNITIVTECHNICALANALYSIS 

Fundamental Analysis Vs Technical Analysis – History of Technical Analysis – Technical Tools – 

Dowtheory -Trend Models- Market Indicators – Efficient Market Theory : Basic Concepts – The Random 

WalkTheory. 

Employability 
UNIT–III: ValuationofSecurities 

Valuation of Bonds: Bond VS Debenture- Classification of Bonds – Time Value Concept – Methods of 

BondReturn and Valuation- Bond Value Theorems –Convexity –Immunisation – Valuation of Equity: Return 

onEquity–Various ModelofEquityValuation. 

 
UNIT–5:PortfolioManagement 

Portfolio Management: Definition – Selection of portfolio – Markowitz model – Sharp Index Model – 

CapitalAssetPricing Theoryand ArbitragePricing Model– PortfolioEvaluation– PortfolioRevision. 

 

SUGGESTEDREADINGS: 

1. Fischer,DonaldE.andJordan,RonaldJ.:SecurityAnalysisandPortfolio Management,PHI,NewDelhi 

2. Bhall,V.K.:InvestmentManagement–SecurityAnalysisandPortfolio Management,S.Chand,NewDelhi 

3. Alexander,GordonJ.andSharpe,WilliamF.:FundamentalsofInvestments:EnglewoodCliffs,Prenti 

ce HallInc,NewJersey 

4. Elton,EdwinJandGruber,MartinJ.:ModernPortfolioTheoryandInvestmentAnalysis,JohnWiley,New 

York. 

5. Amling,Frederic:Investment,EnglewoodCliffs,PrenticeHall,NewJersey 
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SEM THREE NATURE ELECTIVE L P T C  

COURSECODE 20260EC34 3 0 0 3  

 

SUBJECTTITLE:DERIVATIVESMANAGEMENT 
 

OBJECTIVE: 

Togiveanin-depthknowledgeofthefunctioningofderivativesecuritiesmarket. 

 

COURSE OUTCOME Students will be able to analyze the risks in different financial markets. Acquire ability 

to selection of various options and then can apply them to specific markets.  Student will be able to strategically 

manage the financial derivatives. 
 

 

UNITIINTRODUCTION 

Derivatives – Definition – Types – Forward Contracts – Futures Contracts – Options – Swaps – 

Differencesbetween Cash and Future Markets – Types of Traders – OTC - Derivative Market - Economic 

functions ofderivative market. 

 

UNITIIFUTURES CONTRACT 

Specifications of Futures Contract - Margin Requirements – Contract Size - Market Quotes - Hedging 

usingFutures – Types of Futures Contracts – Delivery Options – Relationship between Future Prices, 

ForwardPricesandSpotPrices. 

 
UNITIIIOPTIONS 

Definition – Exchange Traded Options, OTC Options – Option Pricing Models – Call and Put Options – 

American and European Options – Option payoff, options on Securities, Stock Indices, Currencies 

andFutures . 

 

UNITIVSWAPS&ForwardContract 

Definition of SWAP – Types of SWAP - Interest Rate SWAP – Currency SWAP – Role of 

FinancialIntermediary –Valuation of Interestrate SWAPs and Currency SWAPs– Forward Contract– 

ForwardPricing 

 
UNITVDERIVATIVESININDIA 

Evolution of Derivatives Market in India – Regulations & Framework – Derivative Trading – 

CommodityFutures - Determination of the Fair Value of Futures and Options Prices, Interactions between 

Spot EquityTradingandTradinginDerivatives.IndexOptionsandFutures,ConstructinganIndex. 

Employability 

 

SUGGESTEDREADINGS: 

1. Chance, DonM;AnIntroductiontoDerivatives;DrydenPress,InternationalEdition 

2. ChewLillian:ManagingDerivativeRisk,JohnWiley,NewJersey 

3. Das,Satyajit:Swap&DerivativesFinancing,Probes 

4. Hull,J.RobertW:UnderstandingFuturesMarkets,PrenticeHall, NewDelhi 

5. Kolb,RobertW:UnderstandingFuturesMarkets,PrenticeHallInc, NewDelhi 

6. Kolb, Robert:FinancialDerivatives,NewYorkInstituteofFinance,NewYork 

7. Marshall, JohnandV.K. Bansal:FinancialEngineering– 
ACompeteGuidetoFinancialInnovation,Prentice HallInc,NewDelhi 

8. ReportofProf.L.C.Gupta,CommitteeonDerivativesTrading 
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9. ReportofProf.J.C.Verma,CommitteeReportonDerivativesTrading. 
 

 

SEM THREE NATURE ELECTIVE L P T C  

COURSECODE 20260EC35 3 0 0 3  

 

SUBJECTTITLE:PROJECTFINANCE 
 

OBJECTIVE: 

Theobjectiveofthecourseistoprovidetothestudentsaspecializedknowledgeofthetechniquesofevaluatingproposedi 

nvestmentsandtoacquaintthemwiththeproblemsencounteredinthedecisional 

processpertainingtocapitalinvestmentsoftheproject. 

 

 
COURSE OUTCOME 
Understand project finance, process, structures, participants and their interests  Discuss types of project finance and 

cooperation  Value projects and forecast cash flows with detailed sensitivity analysis Analyse potential financing 

opportunities for project finance and evaluate forms of financing 

 

 

UNITI: 

BasicsofProjectFinance:CharacteristicandmajorelementsofProjects,ProjectPlanningandControl,- 

Macroeconomicassumptions-projectcostsandfunding 

 

UNITII: 

SourcesofFinance:Sourcesoffinanceforprojects-FinancialInstruments-Performanceindicatorsforprojects- 
project cashflows-Appraisalandvalidityof financingprojects-FinancialEngineering 

 
UNITIII: 

Project Risk Management: Project Risk - Identification –Types of Project Risks - Risk Analysis and Transfer - 

understandingriskmeasurementtechniques. 

EMPLOYABILITY 

 
UNITIV: 

ContractManagement:Introduction–PreparationofTender-InitialevaluationofTender- 

Preparationofpromoter'sbids-projectconditions-IncentivesandPenalties-LegalAspectsandagreements. 

 
UNITV: 
Projectfeasibilityanalysis:capitalbudgeting-projectevaluation-projectplanning-Toolsused foranalyzing 

thefeasibilityofa project-projectappraisalprocess-CPMandPERT. 

 

SUGGESTEDREADINGS: 

1. K.Nagarajan:ProjectManagement,NewAgeInternationalPublication,NewDelhi 

2. GoelB.B.:ProjectManagement 

3. AlbertLester:ProjectPlanningandControl, Butterworth&Co.(Publication)Ltd.,London 

4. MohsinM.:ProjectPlanningandControl,Vikas,NewDelhi 
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SEM THREE NATURE ELECTIVE L P T C  

COURSECODE 20260EC36 3 0 0 3  

 

SUBJECTTITLE:FINANCIALSERVICESANDINSTITUTIONS 
 

OBJECTIVE: 

This course provides an understanding of the following fund-based and fee-based financial services 

offeredby financial intermediaries such as non-banking finance companies, banks and financial institutions. 

Thiscoursewillalsofocusonissuesconcerningthefinancial managementoffinancialintermediaries. 

 

COURSE OUTCOME 

Enable the students to understand the practical applications of statistical techniques. Develop the skills to 

understand the relationship among different variables. Develop the skills to calculate simple and Compound 

Interest. 

 

 

UNIT 1 Evolution of Financial Services –Indian Financial System – Types of Financial System – 

FinancialMarkets- Operational Effectiveness – of Financial Market – Money Market – Money Market 

Instruments –CapitalMarkets–CapitalMarketInstruments. 

 

UNIT – I: Non-Banking Financial Companies: Meaning – Features- Role of NBFC in India- 

LEASINGAND HIRE PURCHASING-Legal Aspects of Hiringand Leasing-Types of Leasing.-Rights of 

Hirer andHire –Purchase-AccountingTreatmentofLeases-Lease Vs.Hire Purchasing 

 
UNIT–III:Financial Institutions:Roleoffinancial Institutioninfinancialmarkets-DevelopmentBanking 

Institutions - IDBI, IFCI, ICICI, IRBI,NABARD, SIDBI, and EXIM Bank - Objectives, 

operations,schemesoffinancing 

 
UNIT–IV:InternationalMarketandFinancialServicesInternationalFinancialInstitutions- 

InternationalMonetaryFund,AsianDevelopmentBank,WorldBank.InternationalFinancialMarket,InternationalF 

inancialAssets andServices 

 
UNIT–V:CreditRating:CreditRatingsystem– 

GrowthfactorsCRISILRatingsforshortterminstrumentsCreditratingprocess 
Skill development 

 

SUGGESTEDREADINGS: 

1. FinancialServicesByDr.S.GurusamyTMH. 

2. FinancialServices,ByNaliniPRAVATRIPATHY,PHIlearningPVT ltd., 

3. Financialmarkets,Institutions&ServicesbyNKGuptaandMonikaChopra– 

AnebooksPvtLtd.,www.anebooks.com 

4. FinancialservicesM.YKhan,TMH. 

5. FinancialmarketsandInstitutionsbyJeffMadura,IndiaEdition,Cengage learning. 

6. FinancialservicesandsystemByK.SasidharanandAlexK. Mathews,TMH. 

7. FinancialServicesS.MohanandR. Elangovan,ByDeepandDeeppublication. 
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SEM THREE NATURE ELECTIVE L P T C  

COURSECODE 20260EC37 3 0 0 3  

 

SUBJECTTITLE:INTERNATIONALFINANCE 
 

OBJECTIVE: 

Togivethestudentsanoverallviewoftheinternationalfinancialsystem–instrumentsandmarkets. 

 

 COURSE OUTCOME   Students shall have a fair understanding of the international financial tactics 

including the international trade, international investment scenario and various kinds of 

exposures.Students will be aware of the different kinds of foreign exchange management techniques 

including hedging, currency arbitrage, etc.They will be in a position to manage multinational working 

capital in an efficiently and effectively. 

 Students will also understand & manage the risks that MNCs have to deal with. 

 

 

 

 

UnitI 

International Financial Management: An overview, Importance, nature and scope, International 

BusinessMethods, Recent changes and challenges in IFM - History of Global Monetary Systems - Evolution 

andpracticesinForeignExchangeMarkets-InternationalFinancialInstitutions 

 
UnitII 

Fundamentals of Foreign Exchange – Parity theory and conditions – Factors affecting determination 

ofExchange rate–Various exchangeratetypes. 

 
Unit III 

Exposure and Risk Management - hedging – speculation – arbitrage - internal and external techniques 

ofhedging–derivatives –meaning–significance–types. 

 
UnitIV 

Regulatory Framework for International Finance - Short term financial management in a global set-up – 
treasuryfunctions –InternationalTaxation –Double TaxationAvoidanceAgreement 

 
UnitV 

Global capital Markets: Issues, investors, intermediaries. Disintermediation, Deregulation, 

Securitization,Globalization. Various methods of raising resources by borrowers in International markets. 

Types of 

Bonds,FloatingRateNotes(FRNs),DeepDiscountBonds,ZeroCouponBonds,DualCurrencyBonds,Equityrelated 

Bonds.ProcedureforBondsIssues. 

Skill developement 
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SUGGESTEDREADINGS: 

1. Shaprio,Alan.C.:MultinationalFinancialManagement,PrenticeHall,NewDelhi 

2. Apte,P.G.:InternationalFinancialManagement,TataMcGrawHill,NewDelhi 

3. Buckley,Adrian:MultinationalFinance,PrenticeHall,NewDelhi 

4. Eitman,D.K. andA. I.Stenehill:MultinationalBusinessCashFinance,AddisonWesley,NewYork 

5. Henning,C.N.,W.PggotandW.H.Scott:InternationalFinancialManagement,McGrawHill,Internat 
ionalEdition. 

6. Levi,MauriceD.:InternationalFinance,McGrawHill,InternationalEdition 

7. Rodrigues,R.M.andE.E.Carter:InternationalFinancialManagement,PrenticeHall,InternationalEdition 

8. Yadav, SurendraS,P. K. JainandMaxPeyrard:ForeignExchangeMarkets, MacMillion, NewDelhi 

9. Zeneff,D.andJ.Zwick:InternationalFinancialManagement,PrenticeHall,InternationalEdition. 
10. Sharan:InternationalFinancialManagement,PHI, NewDelhi 
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SEM THREE NATURE ELECTIVE L P T C  

COURSECODE 20260EC38 3 0 0 3  

 

SUBJECTTITLE:INSURANCEANDRISK MANAGEMENT 
 

OBJECTIVE: 

Toprovidethebasicsofinsurancecontractsandtoexplainthevarioustypesofinsurancepolicies. 

 

COURSE OUTCOME 

Evaluate the growth and Development of Insurance Business.  Understand the working and functioning of the 

Insurance Sector.  Study the inter-relationship between Insurance & Risk Management.  Analyze the Role of 

Insurance Business Intermediaries.  Obtain an overview of Regulatory Framework of Insurance Sector 

 

 

UNIT–I:IntroductiontoInsurance: 

Insurance-PrinciplesofInsurance-InsuranceContracts–ObjectivesofInsuranceContracts– 

Elementsofavalid contract– CharacteristicsofInsuranceContracts.benefitsand costofinsurancesystem 

 

UNIT–II: TypesofInsurance: 

Classification of Insurance- LifeInsurance - Principles - Products - General Insurance – Principles ofgeneral 

insurance – General Insurance Products (Fire, Motor, Health). Insurance Pricing – Insurance 

Market&Regulation–Solvencyregulation. 

 

UNIT– IIIRiskManagement: 
Risk - Types of Risk – Objectives of risk management – Sources of risk – Risk Identification – 

Measurementofrisk.Understandingthe costofrisk-the evolutionofenterpriseriskmanagement. 

 
UNIT–IV: RiskManagementTechniques: 

Risk Avoidance – Loss Control – Risk retention – risk transfer – Value of risk Management –Pooling 

anddiversification of risk - Options – Forward contracts – Future contracts – SWAPS – Hedging – 

Optimalhedgesfortherealworld. 

Skill developement 

 
 

UNITVInsuranceasaRiskManagement Technique 
InsurancePrinciples–Policies–InsuranceCost&FairPricing –Expectedclaimcosts–Contractual 
provisionsthat limit InsuranceCoverage. 
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SUGGESTEDREADINGS: 

1. DR.P.K.GUPTA:InsuranceandRiskManagement,1stedition,HimalayaPublishingHouse. 

2. DR.P.K.GUPTA:FundamentalsofInsurance, 1stedition,HimalayaPublishingHouse. 

3. C.GopalaKrishnan:InsurancePrinciples&Practice,SterlingPublishersPvt.Ltd.,NewDelhi.4..Geo 

rgeG.R.Lucas,RalphH.Wherry: INSURANCE,Principlesand Coverages,U.S.A. 

5. Prof. 

K.S.N.MurthyadK.V.S.Sarma:ModernLawofInsuranceInIndia,N.M.TripathiPvt.Ltd.,Bombay. 

6. P.S.Palande,R.S.Shah,M.L.Lunawat:InsuranceInIndia,SagePublications,NewDelhi. 
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SEM FOUR NATURE ELECTIVE L P T C  

COURSECODE 20260EC39 3 0 0 3  

 

SUBJECTTITLE:CORPORATEFINANCE  

OBJECTIVE: 

StudentwillacquireNuancesinvolvedinshorttermcorporatefinancing,Goodethicalpractices 

 

COURSE OUTCOME -Students are able to calculate the cost of capital, to analyze empirical data that 

determines risk factors; to build long-term and short-term financial models, describing the company's growth; 

to understand the principles of the credit policy of the company, the relationship of long-term and short-term 

decisions and their impact on the company’s value; to perform the company’s valuation based on different 

approaches. 

 

 

 

UNITIINDUSTRIALFINANCE 

Indian Capital Market– Basic problem of Industrial Finance in India. Equity – Debenture financing – 

Guidelines from SEBI, advantages and disadvantages and cost of various sources of Finance - Finance 

frominternationalsources,financingofexports–roleofEXIMbankandcommercialbanks– 

Financeforrehabilitationofsickunits. 

 

UNITIISHORTTERM-WORKINGCAPITALFINANCE 

Estimating working capital requirements – Approach adopted by Commercial banks, commercial paper- 

Public deposits andintercorporateinvestments. 
 

UNITIIIADVANCEDFINANCIALMANAGEMENT 

Appraisal of Risky Investments, certainty equivalent of cash flows and risk adjusted discount rate, 

riskanalysis in the context of DCF methods using Probability information, nature of cash flows, 

Sensitivityanalysis;Simulationandinvestmentdecision,Decisiontree approach in investmentdecisions. 

Skill developement 

 
 

UNITIVFINANCINGDECISION 

Simulation andfinancing decision -cash inadequacy and cash insolvency-determining the probability 

ofcashinsolvency-FinancingdecisionintheContextofoptionpricingmodelandagencycosts-Inter-dependence 

ofinvestment-financingandDividenddecisions. 

 
UNITVCORPORATEGOVERNANCE 

CorporateGovernance- SEBIGuidelines- CorporateDisastersandEthics-CorporateSocialResponsibility- 

StakeholdersandEthics-Ethics,ManagersandProfessionalism. 
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TEXTBOOKS 

1. RichardA.Brealey,StewatC.MyersandMohanthy,PrinciplesofCorporateFinance,TataMcGrawHill,9thEditio 

n,2011 

2. I.M.Pandey,FinancialManagement,VikasPublishingHousePvt.,Ltd.,12thEdition,2012. 

 

REFERENCES 

1. BrighamandEhrhardt, CorporateFinance- AfocusedApproach, CengageLearning,2ndEdition, 2011. 

2. M.YKhan,IndianFinancialSystem, TataMcGrawHill,6thEdition,2011 

3. Smart,Megginson,andGitman,CorporateFinance,2ndEdition,2011. 
4. KrishnamurthyandViswanathan, AdvancedCorporateFinance,PHILearning,2011. 
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SEM FOUR NATURE ELECTIVE L P T C  

COURSECODE 20260EC42 3 0 0 3  

 

SUBJECTTITLE:MICROFINANCE  

Objectives:To enablethestudentstounderstandtheprinciples,practicesandapplicationinMicroFinance. 

 

COURSE OUTCOME. 

1. The participants would get a good understanding on the functioning of the various Micro finance models which are 

existing in India as well as abroad. 

2. It seeks to develop an understanding about the MFIs and their changing role in developing the sector and how Micro 

Finance is being marketed in the economy. 

 

 

 

UNITIIntroduction:Evolution:ImpactandImportance:MicroFinancialServices:StepsInitiatedinDevelopmentof 

Microfinance 

UNIT II Role of Regulatory body in Micro finance: Rural Credit system: Self Help groups (SHG): What  

isSHG: Features of SHG: Objectivity of SHG: Role of SHG in Micro finance: Self Help group 

promotinginstitutions(SHPI):FormationofSHG:CreditLinkage 

UNITIIIMicroFinanceServices:WeakerSections:SHG-BankLinkage:BanksandFinancialIntermediaries:SHG- 

Thrift,credit,andOtherFinancialServices 

Skill developement 

 

 
UNIT IVFormation and developmentof Micro Services.MicroFinance Institutions: Role of 

MFIindevelopingMicroFinance:EnhancingInstitutionalFinance 

UNITVMicroFinanceandRuralDevelopment:MicroCreditInstitutions:NonGovernmentOrganization 

(NGO).Prospects of MicroFinance: RBI Rolein Regulating: Bank’s Rolein MicroFinance: Growth 

ofMicroFinance: DevelopmentofMicroFinance: CreditPlans: CreditSchemes: socialBanking. 

 

ReferenceBooks 

1. Microfinanceandpovertyreductionbysusanjohnsonandbrenrogaly–Oxfam1997 
 

2. Indian microfinance-the challengesofrapidgrowth-byprabughate–Sage2007 
 

3. Microfinancehandbook-byjonnaledger wood–Ebook 
 

4. Commercialbanksinmicrofinance-bymalcolmharperandsukhwindersingharoroa–TeriPress2005. 
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SEM FOUR NATURE ELECTIVE L P T C  

COURSECODE 20260EC43 3 0 0 3  

 

SUBJECTTITLE: STRATEGICFINANCIALMANAGEMENT  

Objectives:To equipthestudentswithnecessarystrategicknowledgeandskillsreceivedtoevaluatediscussionsorcapi 

talrestructuring,mergers andacquisitions. 

 

COURSE OUTCOME 

Learners will recognize the current market scenario and upgrade the skills and knowledge of long-term sustainability. 

Learners will absorb changing scenario in Banking Sector and provide guidance towards choosing banking as a career 

option and also study made on financial management in banking sector. Learners will realize the contemporary issues 

related to financial management. 

 

UNIT I Sale of existing assets and making discussions on complex investment opportunities and 

managingrisk-Financial planning- Analyzing Financial Performance – Approaches to Financial Planning – 

Short-termFinancialPlanning 

UNITIIStrategicAlliances-OwnershipRestructuring-LeveragedBuyouts-SellOffs- 

LeveragedRecapitalizations-DistressRestructuring-Merges&Acquisitions-FinancialFrameWork- 

MergerasaCapitalBudgetingDecision-LegalandTaxAspects-PostMergerIntegrationIssue, 

UNITIIIAcquisition/TakeoverCodes-Techniques–DefensiveStrategies- CrossBoarder Deals 

Employability 

UNIT IV Corporate Sickness- The Magnitude- Different interpretation of Sickness- Causes- Turnaround- 

Turnaround Types-BasicApproaches-SurgicalVs.Human– PhasesinTurnaroundManagement- 

UNITVStrategyandCostManagement-StrategyFormulationandCostSystemDesign-AlternateStrategies- 
ObjectivesofCostManagementSystems-BrokenCostSystem-CausesandRemedies-Costof 
Quality-ActivityBasedCostingprinciples-TargetCosting. 
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ReferenceBooks 

1. Sharplin,‘StrategicManagement,McGrawHill. 
 

2. WestonJ.Fred&E.F. Brigham,‘ManagerialFinance’, DrydonPress 
 

3. JamesC. VanHorne, ‘FinancialManagementandPolicy’, PrenticeHallofIndia 
 

4. M.Y.Khan, ‘FinancialServices’,TataMcGrawHill-3rdEdition 
 

5. RichardA.BrealeyandStewatC.Myers,‘PrinciplesofCorporateFinance’,TataMcGrawHill.  
 

6. PradipM.Khandwalla,‘InnovativeCorporateTurnarounds’,SagaPublications 
 

7. G.PJakhotiya,‘StrategicFinancialManagement’,VikasPublications 
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SEM FOUR NATURE ELECTIVE L P T C  

COURSECODE 20260EC44 3 0 0 3  

 

SUBJECTTITLE:MERCHANTBANKINGANDFINANCIALSERVICES  

OBJECTIVES:To enablestudenttoUnderstandthemodesofissuingsecurities,Acquireandfinancialevaluationtech 

niqueofleasingandhirepurchase. 

 

COURSE OUTCOME 
To impart knowledge regarding the components of Indian Financial System. • To provide in depth understanding of 
different avenues of financial system viz. capital markets, banking, insurance, mutual funds & other related services. • 
To enable the students to understand the role & functioning of regulatory bodies in financial sector  

 

UNITI MERCHANTBANKING 

Introduction – An Over view of Indian Financial System – Merchant Banking in India – 

RecentDevelopmentsandChallengesahead–InstitutionalStructure–FunctionsofMerchantBank- 

LegalandRegulatoryFramework–RelevantProvisionsofCompaniesAct-SERA-SEBIguidelines-FEMA,etc.- 

RelationwithStockExchanges andOTCEI. 

 

UNITIIISSUEMANAGEMENT 

RoleofMerchantBankerinAppraisalofProjects,Designing CapitalStructureand Instruments– 
Issue Pricing– Book Building– Preparation of Prospectus Selection of Bankers,Advertising Consultants,etc. - 

Role of Registrars –Bankers to the Issue, Underwriters, and Brokers. – Offer for Sale – Green ShoeOption – 

E-IPO, Private Placement – Bought out Deals – Placement with FIs, MFs, FIIs, etc. Off - ShoreIssues.– 

IssueMarketing– AdvertisingStrategies– NRIMarketing– PostIssueActivities. 

 

UNITIIIOTHERFEEBASEDSERVICES 

Mergers and Acquisitions – Portfolio Management Services – Credit Syndication – Credit Rating – 

MutualFunds-Business Valuation. 
 

UNITIVFUNDBASEDFINANCIALSERVICES 

LeasingandHirePurchasing–BasicsofLeasingandHirepurchasing –FinancialEvaluation. 
EMPLOYABILITY 

 
UNITVOTHERFUNDBASEDFINANCIAL SERVICES 

ConsumerCredit–CreditCards–RealEstateFinancing –BillsDiscounting –factoringandForfaiting– 
VentureCapital. 
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TEXTBOOKS 

1. M.Y.Khan,FinancialServices,TataMcGraw-Hill,12thEdition,2012 

2. NaliniPravaTripathy,FinancialServices, PHILearning, 2011. 
 
REFERENCES: 

1. Machiraju,IndianFinancialSystem,VikasPublishingHouse,2ndEdition,2010. 

2. J.C.Verma, AManualofMerchantBanking,BharathPublishingHouse, NewDelhi, 

3. VarshneyP.N.&MittalD.K., IndianFinancialSystem,SultanChand&Sons,NewDelhi. 

4. Sasidharan,FinancialServicesandSystem,TataMcgrawHill,NewDelhi,2ndEdition,2011. 
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SEM THREE NATURE ELECTIVE L P T C  

COURSECODE 20260ED33 3 0 0 3 

 

 
SUBJECTTITLE:PROJECTMANAGEMENTO 

 

OBJECTIVE: 
Thiscoursefocusesonprojectmanagementmethodologythatwillincreasetheabilityofstudents to 

initiate and manage projects more efficiently and effectively. Also they will learn 

keyprojectmanagementphasesthroughaninnovative model. 

 

COURSE OUTCOME 

Assumes responsibility as a professional practitioner of project management, applying PM 

principles and practices while maintaining high standards of practice, making ethical 

judgments and decisions in a respectful, and sustaining professional standing through a 

commitment to life-long learning 
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UNITIINTRODUCTION TOPROJECTMANAGEMENT 

ProjectManagement–Definition–Goal- 

Lifecycles.ProjectSelectionMethods.ProjectPortfolioProcess–ProjectFormulation.Project 

Manager–Roles-ResponsibilitiesandSelection 

– ProjectTeams. 

 
UNITIIPLANNINGANDBUDGETING 

The Planning Process – Work Break down Structure – Role of Multidisciplinary teams. 

BudgettheProject– 

Methods.CostEstimatingandImprovement.Budgetuncertaintyandriskmanagement. 

 
UNITIIISCHEDULING&RESOURCEALLOCATION 

PERT & CPM Networks - Crashing – Project Uncertainty and Risk Management – Simulation – 

GanttCharts –Expediting aproject–Resourceloading andleveling.Allocatingscarce resources 

– Goldratt’sCriticalChain. 

 

UNITIVCONTROLANDCOMPLETION 
The Plan-Monitor-Control cycle – Data Collecting and reporting – Project Control – 

Designingthe controlsystem.ProjectEvaluation,AuditingandTermination. 

 
UNITV PROJECTORGANISATION & CONFLICTMANAGEMENT 

Project Management Information System: Computer based tools, features of PMIS, using 

projectmanagementsoftware, (MS Projects). Project Evaluation,Reporting & Termination: 

Projectreviews&reporting,closingthecontract. 

SUGGESTEDREADINGS: 

1. CliffordGrayandErikLarson, ProjectManagement,TataMcGrawHillEdition, 2005. 

2. JohnM.Nicholas,ProjectManagementforBusinessandTechnology-Principlesand 
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Practice,SecondEdition,PearsonEducation, 2006. 

3. GidoandClements,SuccessfulProjectManagement,SecondEdition,ThomsonLearning,2003. 

4. HarveyMaylor,ProjectManagement,ThirdEdition,PearsonEducation,2006. 

SEM THREE NATURE ELECTIVE L P T C  

COURSECODE 20260ED34 3 0 0 3 

 

 
SUBJECTTITLE:PLANNING&CONTROLOFOPERATIONSO 

 

OBJECTIVE: 

This course is designed to acquaint the student with the methods of planning and control 

forOperations.Ithelpstoidentifyanddiscussforecasting modelsinthequalitativeandquantitativeareas. 

 

COURSE OUTCOME 

Identify the elements of operations management and various transformation processes to enhance 

productivity and competitiveness. Analyze and evaluate various facility alternatives and their capacity 

decisions, develop a balanced line of production & scheduling and sequencing techniques in operation 

environments Develop aggregate capacity plans and MPS in operation environments.. Plan and implement 

suitable materials handling principles and practices in the operations. Plan and implement suitable quality 

control measures in Quality Circles to TQM. 

 

 

UNIT-I 
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Planning & Control of Operations:  Need, Functions - Routing, Scheduling, shop loading 
anddispatch, follow up. Relations with other departments, Routing-Process layout indicating flow 

Chartofmaterialfrommachinetomachine.Dispatchinproductioncontrol-documentation. 

 
UNIT-II 

Demand Forecasting: Forecasting as a planning tool, Why do we forecast, Forecasting 

timehorizon, Design of forecasting systems, Developing the logic of forecasting, Sources of 

data,Models for forecasting, Extrapolative methods using time series, Causal methods of 

forecasting,Accuracyofforecasts,Usingtheforecastingsystem. 

 

UNIT-III 

Aggregate Production Planning: Planning Hierarchies in operations, Aggregate 

Productionplanning, Need for Aggregate Production planning, Alternatives for managing demand, 

Alternativesfor managing supply, Basic strategies for aggregate production planning, Aggregate 

productionplanningmethods,MasterProductionScheduling. 

 

UNIT-IV 

Resources Planning: Dependent Demand Attributes, Planning a framework - the basic 

buildingblocks: Multiple levels in products, Product Structure, The Bill of Materials, Time 

phasing of therequirements, Determining the Lot Size, Incorporating Lead time information, 

Establishing 

theplanningpremises.MRPLogic,UsingtheMRPsystem,CapacityRequirementsplanning,Manufact 

uring Resources Planning (MRP II), Enterprise Resource Planning (ERP), 

ResourcePlanninginservices. 

 
UNIT-V 
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Scheduling of Operations: Need for Scheduling, Scheduling - Alternative terms, Loading 

ofmachines,SchedulingContext,SchedulingofFlowShops,SchedulingofJobShops,Input- 

OutputControl,OperationalControlIssuesinMassproductionsystems. 

 
 

 
SUGGESTEDREADINGS: 

1. OperationsManagement:TheoryandPracticebyBMahadevan,Pearson,2ndEdition. 

2. OperationsManagementbyTerryHill,Palgrave,2ndEdition 

3. ThefundamentalsofProductionPlanning andControlbyStephenChapman,Pearson,1stEd. 

SEM THREE NATURE ELECTIVE L P T C  

COURSECODE 20260ED35 3 0 0 3 

 

 SUBJECTTITLE:TECHNOLOGYMANAGEMENTO  

OBJECTIVE: 

Thiscoursehelpstounderstandthedynamicsoftechnologicalinnovationandbefamiliarwithhowtoform 

ulatetechnologystrategies. 

 

o COURSE OUTCOME- Apply Measurement And Analytical Tools To Improve Process Systems 

o Apply Measurement And Analytical Tools To Increase The Quality Of Products And/Or Services 

o Provide Leadership, Guidance, And Assistance To Coworkers When Implementing Changes 

o Understand The Financial And Legal Workings Of Organizations. 
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UNIT-I 

Introduction 

Definition, Characteristics of Technology, Role and Importance of Management of Technology - 

TechnologicalEnvironment-LevelsofEnvironment- 

ChangesintheTechnologicalEnvironment,MajorDevelopmentsinTechnologicalEnvironment. 

 

UNIT-II 

InnovationManagement:ConceptofInnovation;inventionandcreativity,Driversandprocessofinnov 

ation - Classification of innovation management of innovation. Technology Evolution - 

Technologyprogression,Technologychangeagents,Evolutionarycharacteristicsoftechnologicalcha 

nge - Drivers of Change in Value Chain, Modes of Value Chain Configuration, Value 

ChainConfigurationandOrganizationalCharacteristics 

 
UNIT-III 

TechnologicalForecasting:MeaningofTechnologyforecasting,usesofTechnologyforecasting,Tech 

nologyforecastingtechniques:ExploratoryandNormative:technique;Processandapplication of 

techniques like Delphi, Growth Curves, S- curve, Pearl Curve, Gompertz curve 

:RelevanceTree,MorphologicalAnalysis,MissionFlowDiagram 

 

UNIT- IV 

TechnologyandCompetition 
CompetitiveConsequencesofTechnologicalChange,TechnologicalCharacteristicsofCompetitive 

Domains, Dynamics of Change in Competitive Domains - Technology Intelligence - 

TechnologyStrategy 
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UNIT-V 

TechnologyandOrganizationalIssues:TechnologicalchangeandIndustrialRelations,Technology 

Assessment and Environmental Impact Analysis Integration of People and 

Technology,OrganizationalandPsychologicalFactors,OrganizationalStructure. 

 
SUGGESTEDREADINGS: 

1. Managing 
TechnologyandInnovationforCompetitiveAdvantage,V.K.Narayanan,PearsonEducation. 

2. ManagingTechnology–TheStrategicView,LowellW.Steele, McGrawHill. 

SEM THREE NATURE ELECTIVE L P T C  

COURSECODE 20260ED36 3 0 0 3  

 

SUBJECTTITLE:LOGISTICSMANAGEMENT 
 

OBJECTIVE: 

Theobjectiveofthis courseis togettheexposureof 

logisticsmanagementandtounderstandtherelationshipbetweenthelogisticsandpackaging. 

 

COURSE OUTCOME 

      learn logistics concepts and basic activities 

   Know the history of Logistics. 

   Define basic logistics activities. 

  Associate logistics activities with other business activities. 
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UNIT-I:Introduction toLogisticsandCompetitiveStrategy 

Definition and Scope of Logistics – Functions and Objectives – Customer Value Chain – 

ServicePhases and Attributes – Value Added Logistics Services – Role of Logistics in 

CompetitiveStrategy. 

 
UNIT- II:WarehousingandMaterialsHandling 

Warehousing Functions – Types – Site Selection – Decision Model – Layout Design – Costing – 

Virtual Warehouse. Material Handling equipment and Systems – Role of Material Handling 

inLogistics. Material Storage Systems – Principles – Benefits – Methods. Automated 

MaterialHandling. 

 

UNIT-III:PerformanceMeasurementandCosts 

PerformanceMeasurement– 

Need,System,LevelsandDimensions.InternalandExternalPerformanceMeasurement.LogisticsAud 

it.TotalLogisticsCost–Concept,AccountingMethods.Cost– 

Identification,TimeFrameandFormatting. 

EMPLOYABILITY 

 
 

UNIT- IV:TransportationandPackaging 

Transportation System – Evolution, Infrastructure and Networks. Freight Management – 

RoutePlanning–Containerization.ModalCharacteristics,Inter– 

ModalOperatorsandTransportEconomies. Packaging– Design considerations, Material and Cost. 

Packaging as Unitization –ConsumerandIndustrialPackaging. 

 
UNIT- V:CurrentTrends 
LogisticsInformationSystems–Need,CharacteristicsandDesign.E-Logistics–Structureand 
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Operation. Logistics Resource Management. Automatic Identification Technologies. 

WarehouseSimulation. Reverse Logistics – Scope, Design and as a Competitive Tool. Global 

Logistics –OperationalandStrategicIssues.Strategic Logistics Planning. 

SUGGESTEDREADINGS: 

1. DouglasMLambertetal,FundamentalsofLogisticManagement, McGrawHill, 1997. 
2. SopleVinodV,LogisticsManagement– 

TheSupplyChainImperative,PearsonEducation,IndianReprint2004. 

3. RonaldHBallou,BusinessLogisticManagement,PHI,2005. 

4. BenjaminSBlanchand,LogisticEngineeringandManagement,PearsonEducation,2009. 

5. BloombergDavidJetal.,Logistics,PrenticeHallIndia,2005. 
 

 

 

 

 

 

 

 
 

 
 

SEM THREE NATURE ELECTIVE L P T C 

COURSECODE  20260ED37  3 0 0 3 

 

 

SUBJECTTITLE:SUPPLYCHAINMANAGEMENT 

 

 

 

COURSE OUTCOME 

Develop a sound understanding of the important role of supply chain management in today’s  

business environment. Become familiar with current supply chain management trends Understand 

 and apply the current supply chain theories, practices and concepts utilizing case problems and  

problem-based learning situations 

OBJECTIVE: 

Theobjectiveofthiscourseistogettheexposureofsupplychainmanagementandto 

understandtherelationship betweentheprocurementandsupplychain management. 

UNIT- I: Introduction 
 
 

SupplyChainDrivers.Overview ofSupplyChainModelsandModelingSystems. 
 

UNIT-II:StrategicSourcing 

In-sourcing and Out-sourcing – Types of Purchasing Strategies. Supplier Evaluation, 

Selectionand Measurement. Supplier Quality Management. Creating a world class Supply Base. 

WorldWide Sourcing. 
 

UNIT- III:SupplyChainNetwork 

Distribution Network Design – Role, Factors Influencing, Options, Value Addition. Models 

forFacility Location and Capacity Location. Impact of uncertainty on Network Design. 

NetworkDesign Decisions Using Decision Trees. Distribution Center Location Models. Supply 

ChainNetworkOptimizationModels. 

EMPLOYABILITY 

 
 

SupplyChain–Fundamentals,Importance,DecisionPhases,ProcessView.Supplier–Manufacturer – 

Customer Chain. Drivers of Supply Chain Performance. Structuring 
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UNIT-IV:PlanningDemand,InventoryAndSupply 

Overview of Demand Forecastingin the Supply Chain. Aggregate Planningin the SupplyChain. 

Managing Predictable Variability. Managing Supply Chain Cycle Inventory. 

UncertaintyintheSupplyChain– 

SafetyInventory.DeterminationofOptimalLevelofProductAvailability.CoordinationintheSupplyC 

hain. 

 

UNIT- V:CurrentTrends 

E–Business–FrameworkandRoleofSupplyChainine-BusinessandB2BPractices.Supply 
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ChainITFramework.InternalSupplychainmanagement.FundamentalsofTransactionManagement. 

Supply Chain in IT Practice. Supplier Relationship Management. 

InformationSystemsDevelopment.PackagesinSupplyChain– 

eSRM,eLRM,eSCM.SupplyBaseManagement. 

 

SUGGESTEDREADINGS: 

1. SunilChopraandPeterMeindi,SupplyChainManagement– 
StrategyPlanningandOperation,PearsonEducation,ThirdIndianReprint,2004. 

2. Monczkaetal.,PurchasingandSupplyChainManagement,ThomsonLearning,Secondeditio 

n,SecondReprint,2002. 

3. Shapiro JeremyF,ModelingtheSupplyChain,2ndEdition,ThomsonLearning,2002. 

4. JanatShah, SupplyChainManagementTextandCases,Pearson2009 
5. RPMohantyandSGDeshmukh,SupplyChainManagementTheoryandPractices,Biztantra,2 

009. 

 

SEM THREE NATURE ELECTIVE L P T C  

COURSECODE 20260ED38 3 0 0 3 

 

SUBJECTTITLE:BUSINESSPROCESSREENGINEERING 
 

OBJECTIVE: 

Theobjectivesofthiscoursearetoacquaintthestudentwithunderstandingprocessorientationinbusiness 

managementanddevelopskillsandabilitiesinre-engineeringandbusinessprocess 

foroptimumperformance. 

 

COURSE OUTCOME 

Understanding various BPR methodologies and their applications. Understanding the critical success 

factors for implementing BPR. Appreciate various alternative techniques of BPR – TQM, Work Study, 

Benchmarking and their applications. Basic understanding of ISO standard 9001:2015, IACBE and their 

applications in education and industry. Analyze and integrate issues and challenges of applying 

tools/techniques of Information Technology for BPR and learn to apply them in the industry. 
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UNIT-I 

Introduction to Business Process Reengineering (BPR): Definition of business process- 

History, Basics,Definition,EmergenceofBPR,Theneedforreengineering,BenefitsofBPR,Roleof 

leader & manager, Breakthrough reengineering model, BPR guiding principles, Business 

processreengineering&performanceimprovement,KeytargetsofBPR. 

UNIT-II 

BPR in ManufacturingIndustry:Introduction,Enablers of BPR in 

manufacturingAgileManufacturing,LeanManufacturing,JIT,CollaborativeManufacturing,Intellige 

ntManufacturing,ProductionPlanning,Productdesign&development. 

UNIT-III 

BPR&InformationTechnology:Introduction,RelationshipbetweenBPR&InformationTechnolog 

y, Role of Information Technology in reengineering, Role of IT in BPR (with 

practicalexamples), Criticality of IT in business process, BPR tools & techniques, Enablers of 

processreengineering,ToolstosupportBPR,FutureroleofITinreengineering. 

UNIT-IV 

BPR implementation methodology: Reasons of implementation of BPR, Necessary 

attributes,BPRteamcharacteristics,BPRmethodology,DifferentphasesofBPR,BPRmodel,Commonst 

epstobetakenforBPRimplementation,Stepsofprocessreengineering,OrganizationalredesignusingBP 

R, Impact of BPR on organizational performance, Performance measures of BPR, 

Businessprocessreengineeringprojectmanagement, 

EMPLOYABILITY 
 

UNIT-V 
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 SuccessfactorsandManagingbarriersofBPR:Reengineeringsuccessfactors,Criticalsuccessfactor 

s of BPR, Reasons for BPR project failure & success, Reengineering drives cause manychanges- 

Potentialprojectimplementationsuccess,Risksassociatedwithbusinessprocessreengineeringprojects 

,Businessprocessreengineeringimplementationbarriers,InformationTechnologybarriers,Aframewo 

rkforbarriermanagement. 

 

 SUGGESTEDREADINGS: 

1. BusinessProcessReengineeringbyRadhakrishnan,Balasubramanian,PHI,EasternEconom 
yEdition,2008. 

2. BusinessProcessReengineeringbyJayaraman,GaneshNatrajanandRangaramanujan,TMGH 

. 

3. BusinessProcessReengineering andChangeManagementbyDey,Biztantra 

  

 SEM THREE NATURE ELECTIVE L P T C  

 COURSECODE 20260ED39 3 0 0 3 

  

  

SUBJECTTITLE:MATERIALSMANAGEMENT 

 

 OBJECTIVE: 
Tounderstandtheworkingofamaterialsmanagementdepartment,Aspects ofStoresmanagement,Wareh 

ousingmanagementandmaterialrequirementplanning. 

 

COURSE OUTCOME 
Identifying the scope for integrating materials management function over the logistics and supply chain 
operations. Integrate the organization wide materials requirement to develop an overall plan (MRP). 
Identify, study, compare, and evaluate alternatives, select and relate with a good supplier. Apply various 
purchasing method and inventory controlling techniques into practice. Analyzing the materials in storage, 
handling, packaging, shipping distributing and standardizing. 
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 UNIT – IDynamics of material management , Level of material management, Scope,Objective, 

Importance–Integratedmaterialmanagements–Systemapproachtomaterialmanagements 

UNIT–IIWarehousingmanagement,purchasingcycle,materialshandling 
 

UNIT– 

IIIVendorrating,contractmanagement.Legalaspectsofbuyingsparepartsmanagement,materialrequir 

ementplanning,. 

EMPLOYABILITY 

 

UNIT – IV Capacity management, Forecasting, Product & Processes, Just-in- 

timemanufacturing,TQM,Incoming,Materialquality. 

UNIT–VCost- 

effectiveness&performancemanagement,materialmanagement,Informationsystem,stores 

management,materialmanagement 
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 Referencebooks 

1. J.R.TonyArnold&StephenN.Chapman,IntroductiontoMaterialsManagement,PearsonEducation 

Inc,2001. 

2. P.Gopalakrishnan,PurchasingandMaterialsManagement, TataMcGrawHill 

PublishingCompanyLimited,NewDelhi,2001. 

3. P.Gopalakrishnan&M.Sundaresan,MaterialManagementanIntegratedApproach,Prentice 

–HallofIndiaPrivateLimited,NewDelhi,2001. 

4. A.K.Datta,MaterialsManagement,InventoryControlandLogistics,JaicoPublishinghouse,Mumb 

ai,2001. 

5. A.K.Datta,Materials ManagementProcedures,TextandCases, Prentice- 

HallofIndiaPrivateLimited,NewDelhi,2001. 

6. P.Gopalakrishnan&A.K.Banergi,MaintenanceandSparePartsManagement,PrenticeHallofIndi 

aPrivateLimited,NewDelhi,2001 

  

 SEM FOUR NATURE ELECTIVE L P T C  

 COURSECODE 20260ED42 3 0 0 3  

  

  

SUBJECTTITLE:MAINTENANCEMANAGEMENT 

 

 OBJECTIVE: 

Toenablethestudentstounderstandtheprinciples,practices andapplicationsinMaintenanceManageme 

nt. 

 

COURSE OUTCOME  

 

To present modern basic maintenance theory, especially related to industrial challenges within 

terminnology, maintenance management, concepts, indicators, CMMS, modern analyses within 

maintenance and maintenance optimization. 
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 UNIT – I Objectives, Importance of Maintenance- Roles and responsibilities of 

maintenanceprofessionals 

UNIT–IISafetymanagement-Productivityandmaintenance.Scheduledmaintenance– 

preventivemaintenance–predictivemaintenance–plannedmaintenance– 

correctivemaintenanceroutinemaintenance– 

inspection,lubrication,calibrationandmaintenancequality. 

UNIT–IIITypicalcausesofBDM-disadvantages-maintenanceasaperspectiveofasset 

EMPLOYABILITY 
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 management- Total Productive Management –Contract maintenance – Breakdown history 

andothermaintenancerecords 

UNIT – IV Technical and financial factors for replacement – Methods of replacement 

analysissalvagingspareparts procurement 

UNIT–Vwarehousingandlogisticsmanagement.Emergingtrendsinmaintenancemanagement – 

Global scenario-Indian experience – need for maintenance training – Managingobsolescence. 

 

 References: 

1. MaintenanceandsparesPartsmanagement– 

PGopalakrishnan&AKBanerji.Prentice HallofIndia,2007 

2. IndustrialEngineering andManagement-OPKhanna.DhanpatRai&Sons,2008 

  

 SEM FOUR NATURE ELECTIVE L P T C  

 COURSECODE 20260ED43 3 0 0 3  

  

  

SUBJECTTITLE:SERVICEOPERATIONSMANAGEMENT 

 

 OBJECTIVE: 

Tohelpunderstandhowserviceperformancecanbe improved bystudyingservicesoperationsmanagement 

 

  

COURSE OUTCOME 

Implement statistical methods and management techniques to monitor, control and improve service processes of 

an organisation. Propose solutions with which a service organisation can improve its operations and achieve 

sustainable competitive advantage. 
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UNIT I INTRODUCTION Services – Importance, role in economy, service sector – growth; Nature of services – 

Service classification , Service Package, distinctive characteristics , open-systems view; Service Strategy – 

Strategicservice vision, competitive environment, generic strategies, winning customers; Role of information 

technology; stagesinservicefirmcompetitiveness;Internetstrategies–Environmentalstrategies. 

UNITII SERVICEDESIGN New Service Development–Designelements–Service Blue-printing -processstructure – 

generic approaches –Value to customer; Retail design strategies – store size – Network configuration 

;ManagingServiceExperience–experience economy,keydimensions;VehicleRoutingandScheduling 

UNITIII SERVICE QUALITY Service Quality-Dimensions,Service Quality GapModel;MeasuringServiceQuality – 

SERVQUAL- Walk-through Audit; Quality service by design - Service Recovery - Service Guarantees;Service 

Encounter – triad, creating service orientation, service profit chain; Front-office Back-office Interface – 

servicedecoupling. 

UNITIVSERVICEFACILITYServicegaps–behaviour-environmentaldimensions–framework;Facilitydesign 

– nature, objectives, process analysis – process flow diagram, process steps, simulation; Service facility layout; 

ServiceFacility Location – considerations,facility location techniques– metropolitan metric,Euclidean,centre of 

gravity,retailoutletlocation,locationsetcoveringproblem 

UNIT V MANAGING CAPACITY AND DEMAND Managing Demand – strategies; Managing capacity – 

basicstrategies, supply management tactics, operations planning and control; Yield management; Inventory 

Management inServices– Retail Discounting Model, Newsvendor Model; Managing Waiting Lines –Queuing systems, 

psychology ofwaiting;Managingforgrowth-expansionstrategies,franchising,globalization. 

SKILL DEVELOPEMNT 

 

TEXTBOOKS 

1. JamesA.Fitzsimmons,ServiceManagement– 

Operations,Strategy,InformationTechnology,TataMcGraw-Hill–5thEdition2006. 

2. RichardMetters,KathrynKing- 
Metters,MadeleinePullman,SteveWaltonSuccessfulServiceOperationsManagement,South- 

Western,CengageLearning,2ndEdition 

REFERENCES 

1. CengizHaksever,BarryRender,RobertaS.Russell,RebertG.Murdick,ServiceManagementandOperations,Pea 

rsonEducation–SecondEdition. 
2. RobertJohnston,GrahamClark,ServiceOperationsManagement,PearsonEducation,2ndEdition,2005. 

 

 

SEM FOUR NATURE ELECTIVE L P T C  

COURSECODE 20260ED44 3 0 0 3 

 

SUBJECTTITLE:PRODUCTDESIGN 
 

OBJECTIVE: 

TohelpUnderstandtheapplicationofstructuredmethodstodevelopaproduct.Studentgains 

knowledgeonhowaproductisdesignedbasedontheneedsofacustomer. 

 

COURSE OUTCOME 

 Use the Product Design and Development Process, as a means to manage the development of an 

idea from concept through to production. 

 Employ research and analysis methodologies as it pertains to the product design process, meaning, 

and user experience. 2322



 Apply creative process techniques in synthesizing information, problem-solving and critical 

thinking. 
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UNITIINTRODUCTION:DefiningProduct,Typesofproducts.Productdevelopment– 

characteristics, duration and cost, challenges. Development Process: Generic Process- Adapting 

toproducttypes.Evaluation –decaycurve–costexpenditurecurve. 

UNITIIPRODUCTPLANNING:ProductPlanningProcess–Steps.Opportunityidentification 

–breakdownstructure-productdevelopmentcharter.ProductLifeCycle.TechnologyLifeCycle 

- Understanding Customer Needs - Disruptive Technologies- Product Specification - 

ConceptGeneration–Activity-Steps-Techniques. 

UNIT III PRODUCT CONCEPTSelection – Importance, Methodology, concept 

Screening,Concept Scoring. Concept Testing. Product Architecture- Definition, Modularity, 

implication,Establishment,DelayedDifferentiation,PlatformPlanning. 

UNITIVINDUSTRIALDESIGNANDDESIGNTOOLSIndustrialDesign,DesignforManufacturi 

ng-Value Engineering-Ergonomics-Prototyping-Robust Design- Design for X-failureratecurve- 

productusetesting-CollaborativeProductdevelopment-Productdevelopmenteconomics- 

scoringmodel-financialanalysis. 

UNIT V PATENTS Defining Intellectual Property and Patents, Patent Searches and 

Application,Patent Ownership and Transfer, Patent Infringement, New Developments and 

International PatentLaw. 

SKILL DEVELOPMENT 

 
TEXTBOOKS 

1. KarlT.Ulrich,StevenD.Eppinger,AnitaGoyalProductDesignandDevelopment,TataM 

cGraw–Hill,FourthEdition,reprint2009. 

2. KennethB.Kahn, NewProductPlanning, Sage,2010. 

 

REFERENCES 

1. A.K.ChitaleandR.C. Gupta,ProductDesignandManufacturing,PHI,2008. 

2. DeborahE.Bouchoux,IntellectualPropertyRights, Delmar,CengageLearning,2005. 

3. Anil Mital. Anoop Desai, Anand Subramanian, Aashi Mital, Product Development, 

Elsevier,2009. 

4. MichaelGrieves, ProductLifeCycleManagement,TataMcGrawHill, 2006. 

5. Kerber,RonaldL,Laseter,TimothyM.,StrategicProductCreation,Tata-McGrawHill,2007. 
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ANDSUPPLY 

CHAINMANAG 

EMENT 

SEM THREE NATURE ELECTIVE L P T C  

COURSECODE 20260EE33 3 0 0 3  
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SUBJECTTITLE: PURCHASINGANDPROCUREMENTMANAGEMENT 
 

OBJECTIVE: 
Theobjectiveofthismoduleistoprovidethestudentswithagoodknowledgeonpurchasefunctionoftheorganization,m 

aterialplanning,source selectionandnegotiationtechniques. 

 

COURSE OUTCOME 

 
Understand the basic concepts of Purchasing & Supplier Relationship Management. To understand the purchasing 
integration for competitive advantage Learn the basics of strategic sourcing & it’s the issues, challenges & strategies in 
developing a World Class Supply Base: Supplier Evaluation and Development Understand basics of strategic sourcing 
process & its application 

 

UNIT I The role of Purchase in business, Objectives, Relationship of purchasing department with 

OtherDepartments,ProfitCentreConcept,PartnershipSourcing,NetworkSourcing,Benchmarking,BuyingDecisi 

on Models, Purchasing MarketResearch, Role of Information Technology in Purchasing and 

thePortfolioofPurchasingSkills. 

UNIT II  Materials  Planning,Materials  Codification:Evolution  of 

Codes,Classification,Methodology,Advantages. Standardization: Definition, Specification, Advantages, 

Techniques.  Value Analysis: Concept,Organization forValue 

Analysis,Application,Techniques,StepsforValueAnalysis. 

UNIT III Supply Sources: Importance of Source Selection, Vendor Development & Maintenance, 

VendorRating,CompetitiveBidding,SelectingtheSource.PricingPrinciples:EconomicConsiderationinDetermin 

ing the Right Price, Price Analysis, Discounts. Cost Analysis: Elements of Affecting Costs, 

SourcesofCostData,Direct&IndirectCosts,TargetCosting. 

UNIT IVPurchasing capital equipment–contractbuying,retailbuying,engineering andconstructioncontracting, 

state and institutional purchasing, international buying, negotiations. Purchasing 

Environment:ChangesinEnvironmentalConditions,Strategic PurchasingManagement. 

SKILL DEVELOPMENT 

 

 
UNIT V Negotiation: Objectives, Process, Techniques, Price Negotiation Contract Management. 
ImportSubstitution Public Buying Traffic: Transportation Cost, Shipping Terms, Modes of Transportation, 
Loss andDamage ofFreight,Demurrage,TransportationStrategyandCostreduction. 

 

SUGGESTEDREADINGS: 

1. Dobler&Burt:Purchasing&SupplyManagement 

2. P.GopalaKrishan:Purchasing&MaterialsManagement 

3. L.N.Aggarwal&ParagDiwan: Management &ProductionSystems 
4. N.G.Nair:Production&OperationsManagement 
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SEM THREE NATURE ELECTIVE L P T C  

COURSECODE 20260EE34 3 0 0 3  
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SUBJECTTITLE:MATERIALMANAGEMENT 
 

OBJECTIVE: 

The aims of the course are to make the students familiar, understand and realize the importance of 

effectivematerialsmanagement toan organization’s survival and profitability.Also, they learn about the 

majoractivitiesofmaterialsmanagementandlinkagesbetweenoneanother. 

 

COURSE OUTCOME 
Identifying the scope for integrating materials management function over the logistics and supply chain operations. 
Integrate the organization wide materials requirement to develop an overall plan (MRP). Identify, study, compare, and 

evaluate alternatives, select and relate with a good supplier. Apply various purchasing method and inventory 

controlling techniques into practice. Analyzing the materials in storage, handling, packaging, shipping distributing and 
standardizing. 

 

UNITI:Materialmanagement:objectives,evolution,strategies,functionsofmaterialmanagement,organizationstr 

ucturesinmaterialmanagement,roleofmaterialmanagementtechniquesinimprovedmaterialproductivity. 

UNIT II: Material planning: objectives, material requirement planning, manufacturing resource 

planning,JIT production planning, strategicmaterial planning,material control: acceptance, 

sampling,inspection,make or buy decisions, economic analysis, break even analysis, breakeven point theory, 

whether to add ordropaproductline,productexplosion. 

UNITIII:Purchasing: importanceofgoodpurchasingsystem,organizationofpurchasingfunctions,purchase 

policy and procedures, responsibility and limitations, purchasing decisions, purchasing role in newproduct 

development, role of purchasing in cost reduction, negotiations and purchase, purchasing 

research:identification of rightsources of supply,vendor rating,standardization,vendor certification 

plans,vendorandsupplyreliability,developingnewsourceofsupply. 

UNIT IV: Cost reduction: cost control v/s cost reduction, price analysis, material cost reduction 

techniques,variety reduction, cost reduction and value improvement, techniques of cost control, standard 

costing, costeffectiveness,costanalysisformaterialmanagement,materialflow costcontrol. 

SKILL DEVELOPMENT 

 

 
UNIT V: Inventory Management: Stages; Selective Control; Demand Forecasting; Lead time; Safety 

Stock;FixedQuantity ReorderSystem;FixedPeriodReorderSystem; Inventory 

Valuation.WarehousingandTransportation:WarehouseLocation; Transportation;Receiving,Issuing and Store 
Keeping. 

 

SUGGESTEDREADINGS: 

1. MaterialsManagement,Gopalkrishna&Sudarsan,TMH 

2. MaterialsManagement-Procedures,Texts&Cases,A.K.Dutta,Pearson 

3. HandBookofMaterialsManagement– GopalKrishnan–PHI 
4. InventoryControland Management–Waters–Wiley 

5. Procurement Principles&Mgt.–Bailey/Farmer/Crocker/Jessop–Pearson 
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SEM THREE NATURE ELECTIVE L P T C  

COURSECODE 20260EE35 3 0 0 3  
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SUBJECTTITLE:INVENTORYMANAGEMENT 
 

OBJECTIVE: 

Theobjectiveofthismoduleistoprovidethestudentswithagoodknowledgeoncorporatebusinesscommunicationcha 

nnel,hierarchyandthe reportwritingmethodologies. 

 

COURSE OUTCOME 

comprehend the dynamics of inventory management’s principles, concepts, and techniques as they relate to the entire 

supply chain (customer demand, distribution, and product transformation processes), 2. understand the methods used by 

organizations to obtain the right quantities of stock or inventory, 3. familiarize themselves with inventory management 

practices. 

 

 

 

UnitIInventory– InventoryManagement-InventoryControl-Importance&ScopeofInventoryControl- 
TypesofInventory-CostsAssociatedwithInventory–Organizationalsetupforinventorymanagement. 

 
UnitIISelectiveInventoryControl-EconomicOrderQuantity-SafetyStocks -InventoryManagementSystems 

-ForecastingTechniques-MaterialRequirementPlanningandexecution–RatioAnalysisonInventory- 

ProfitMargin. 

 
Unit III Manufacturing Planning (MRP-II) - Just in Time (JIT) - Work in Process Inventories - Make or 

BuyDecisions: Concept of outsourcing, Factors influencing Make Or Buy Decisions - Trends in Make Or 

BuyDecisionsincontextofcorecompetency. 

 
UnitIVPurposeofInventory-Goods–TypesofGoods-FinishedGoodsInventories- 

GeneralManagementofInventory–Stocks–TypesofStocks–TrackingthePaperLife. 

SKILL DEVELOPMENT 

 
 

Unit V Spare Parts Inventories - Use of Computers in Inventory Management - Evaluation of Performance 

ofMaterialsFunction-Criteriaandmethodologyofevaluation. 

 

SUGGESTEDREADINGS: 

1. InventoryManagement:ByBose&DChandra,1stedition. 

2. SridharaBhat,InventoryManagement,2ndedition. 

3. Zipkin, FoundationsofInventoryManagement,McGrawHill1stedition. 
4. SeetharamaLNarasimhan,DennisWMcLeavy,PeterJBillington,ProductionPlanningandInventoryContro 
l,PrenticeHallofIndia 

5. J.R.TonyArnold,StephenNChapman,Introductiontomaterialsmanagement,PrenticeHallofIndia3rdedit 

ion. 
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COURSECODE 20260EE36 3 0 0 3  
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SUBJECTTITLE:SUPPLYCHAINMANAGEMENT 
 

OBJECTIVE: 
Attheendofthesubject,the students willbeabletoanalyzeanexistingsupplychainofacompany,applyvarioussupplych 

ainmanagementconcepts,andimprovethesupplychainanddesignanefficientsupply 

chaininalignmentwiththestrategicgoalsofthecompany. 

 

COURSE OUTCOME 

 Develop a sound understanding of the important role of supply chain management in today’s business 

environment 

 Become familiar with current supply chain management trends Understand and apply the current supply 

chain theories, practices and concepts utilizing case problems and problem-based learning situations 

 Learn to use and apply computer-based supply chain optimization tools including the use of selected 

state of the art supply chain software suites currently used in business 

 

 

UNITITheconceptofSupplyChainManagement-TheSupplyChainRevolution-Extendedorganization-Integrative 

Management – Responsiveness – Financial Sophistication – Globalization - Digital BusinessTransformation. 

UNIT II Building Blocks of a Supply Chain Network – Performance Measures – Decisions in the 

SupplyChain World – Models for Supply Chain Decision-making – Economic Order Quantity Model – 

ReorderPointModel. 

UNIT III Supply Chain Process - Supply Chain Planning – Supply Chain Facilities Layout– 

CapacityPlanning–InventoryOptimization –DynamicRoutingandScheduling. 

UNIT IVE-procurement–E-Logistics–InternetAuctions–E-Markets- 

EcommerceadvantagesanddisadvantagesforSCM–EDI–Exchanges,hubs andmarketplaces–ERP. 

UNIT V Evolution of world class supply chains - Global Supply Chain Integration- Supply Chain Security- 

InternationalSourcing. 

SKILL DEVELOPMENT 

 

SUGGESTEDREADINGS: 

1. SupplyChainLogisticsManagement-Bowersox,Closs &Cooper–McGraw-Hill,2ndIndianed. 

2. WorldClassSupplyManagement-Burt,Dobbler,Starling,TMGH,7thed. 

3. DesigningandManagingthesupplychain-DavidSimchi,Levi&PhilipKaminski,McGraw- 

HillCompaniesInc.,2000. 

4. Y.NarahariandS.Biswas.SupplyChainManagement:ModelsandDecisionMaking. 

5. RamGaneshanandTerryP.Harrison.AnIntroductiontoSupplyChainManagement. 
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COURSECODE 20260EE37 3 0 0 3  
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SUBJECTTITLE:LOGISTICSMANAGEMENT 
 

OBJECTIVE: 
Thecourseoutlinesthehistorical 

backgroundofLogisticsManagement.Itreconsiderstopreparestudentstoacquireknowledgeandskillsthatleadthemt 

ofillmanagementandanalysisinpositionsthatwillenable 
themtofocusontheprocessesand systemsofLogisticsManagement. 
 

COURSE OUTCOME 

 learn logistics trends 

 Know the third, forth and fifth party logistics. 

 Explain the reverse logistics concept. 

 Know the relationship between logistics and supply chain. 

 Know the global logistic concept. 

 

 

UNIT I Logistics – Objectives, Components, Significance - The Logistical Value Proposition- The Work 

OfLogistics-Logistical Operating Arrangements - Supply Chain Synchronization – Logistic fields - The 

QualityImperative -Procurement– Manufacturing– LogisticsOutsourcing– LogisticsAutomation. 

UNIT II Inventory Functionality and Definitions - Inventory Carrying Cost - Planning Inventory - 

ManagingUncertainty-InventoryManagementPolicies-InventoryManagementPractices. 

UNITIIIStrategicWarehousing-WarehousingOperations -Warehousing OwnershipArrangements-Warehouse 

Decisions. 

EMPLOYABILITY 

UNIT IV Transport Functionality, Principles and Participants - Transportation Service - 

TransportationEconomic andPricing-TransportAdministration –Documentation. 

UNIT V Packaging Perspectives - Packaging For Materials Handling Efficiency – Principles of 

MaterialHandlingSystem-MaterialsHandlingEquipments–SafetyIssues. 

 

SUGGESTEDREADINGS: 

 
1. Harrison, A. and R van Hoek (2005). Logistics Management and Strategy (2nd Edition) 

PrenticeHall. 

2. Muller,M.(2003),Essentialsofinventorymanagement,AmericanManagementAssociation,NY10019 
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SUBJECTTITLE:CUSTOMHOUSEPRACTICEANDLEGALITIES  

OBJECTIVE: 

Thesubjectdealswith thebusinesstransactionwith theCustomsandCentral Exciseforsuccessfullyexecuting an 

Import or Export transaction. This deal with various rules and regulations and schemes adoptedby the Indian 

Customs as per the directions of the Ministry of Finance and provides an opportunity for 

thestudenttogetajobopportunityinaCUSTOMHOUSEAGENCY. 

 

COURSE OUTCOME 
Explain the concepts in custom clearance in international business with respect to foreign trade CO2. Apply the current 

custom clearance phenomenon and to evaluate the global business environment in terms of economic, social and legal 

aspects CO3. Analyse the principle of international business and strategies adopted by firms to for exporting products 
globally CO4. Integrate concept in custom clearance concepts with functioning of global trade 

 

UNIT I:Role of Customs - Powers of Customs - Custom House Agent - Custom house agents duties - 

Licensing of Custom House Agents - Restrictions of Custom House Agents - Customs Power to bring 

aceiling on the License - Temporary and regular license - Customs Power to Advise fees chargeable 

byCustomHouseAgent. 

UNIT II:Import Bill Processing - Important Papers for filing Bill of Entry - Apprising - Open Inspection - 

Payment of Duties - Out of Charge - Clearance of goods - payment of duties - Duty exemption - Bonding 

ofCargo-Exbonding. 

UNITIII:ExportBills-ImportantpapersforfilingShippingBills-FactoryStuffing-PortorCFS Stuffing 
- Supervision by Customs - Sealing and print out - Custom officer overtime - Importance of Shipping Bill - 

ComparisonofShippingBillwithMate'sReceiptandBillsofLading. 

EMPLOYABILITY 

 

UNITIV:DutiesandObligations-LiabilitiesofCustomhouseagents-CustomhouseagentandInformation 
Technology - ICE GATE and On line filing of Bills - Records to be maintained by CustomHouse Agents . 

UNIT V: Custom House Licensing - Certification and Qualifications to become a Custom House Agent - 

Rule8-GCard-IdentitytoenterCustomHouses-PowerofCustomstocanceltheLicenseofaCHA-Draw backs 

andDuties-SupportofCHAtoImporters andExporters. 

 

SUGGESTEDREADINGS: 

1.HandBookofProcedureofEximPolicy1997-2002. 
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SUBJECTTITLE: EXPORTTRADEANDDOCUMENTATION 
 

OBJECTIVE: 
TheobjectiveofthismoduleistoprovidethestudentswithagoodknowledgeonExporttrade,typesoftrades,formalitiesf 

ortrade,legalities ofexporttrade andthe documentationprocessofit. 

 

COURSE OUTCOME 
Explain the concepts in trade documentation in international business with respect to foreign trade Apply the current 
business phenomenon and to evaluate the global business environment in terms of economic, social and legal aspects 

Analyse the principle of international business and strategies adopted by firms to expand globally Integrate concept in 
international business concepts with functioning of global trade 

 

Unit I Exporting Preliminary Consideration -Generation of Foreign enquiries, obtaining local quotation 

&offeringtooverseasbuyersscrutinizingexportorder,openingL/Cbybuyers-ExportControlsandLicenses 

–Patent,TradeMark,CopyRightRegistrations–ConfidentialityandNDA. 

UnitIIExportSales–SellingandPurchasing-Consignment-Leases–MarineandAirCausalityInsurances 

- Export Finance - Forex - Major currencies, Exchange rates, relations & impact - Export costing and 

pricing&Incoterms –ExportLicense–ImportLicense. 

Unit III Export Packaging - Preparation of pre shipment documentation – Methods ofTransportation – 

Country of Origin Marking- Inspection of Export consignment - Export by Post, Road, Air & Sea - 

ClaimingforExportbenefits andDutydrawbacks. 

EMPLOYABILITY 

 

 
Unit IV Shipment & Shipping documents - Complicated problems in shipments & negotiation of 

shippingdocumentations - Corporate marketing strategies - 100% EOU & Free trade zone - Deemed Export – 

IsolatedSalesTransactions. 

Unit V Acts for export/import - Commencement - Customs Formalities - Export Documentation - Export 

ofServices - Export of Excisable Goods - Import Documentation - Clearance - 100% export oriented units - 

customshouseagents-importofdifferentproducts-import/exportincentives -importlicensesetc. 

 

SUGGESTEDREADINGS: 

1. ExportandImportProceduresandDocumentations–ThomasE JohnsonandDonnaLBade 

–4thEdition. 

2. ExportImportProcedures-Documentationand 

Logistics,Publisher:NewAgeInternational,ShriC RamaGopal,CharteredAccountant. 

3. ExportImportManagement,JustinPaul&RajivAserkar. 
4. ExportManagement,PKKhurana 
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SUBJECTTITLE: QUALITYMANAGEMENT 
 

OBJECTIVE: 

The objective of this module is to provide the students with a good knowledge and importance of 

qualityconcept, quality culture, quality control and organizations for quality. It also incorporates the 
Managerial reasoningandanalyzinginordertoderiveanappropriatecourseofactionbyfocusingqualityinproducts 

andservices. 

 

COURSE OUTCOME 
To realize the importance of significance of quality Manage quality improvement teams Identify requirements of quality 
improvement programs 

 

UNITIQuality- 

Concepts,RoleofQualityinChangingBusinessConditions,ContributionsofDeming,Juran,PhilipCrossby,Kaizenan 

dContinuousImprovement,TradeoffbetweenQualityCostsandSchedules,QualityCostsanditsAnalysis,LifeCycle 

Costs,QualityProblemsandCauses. 
 

UNIT II Pareto Analysis, Ishikawa Cause and Effect Diagnosis. Quality Control - Control of Quality, 
qualitycontroltechniques,StatisticalProcessControl,ControlCharts,AcceptanceSampling. 

 

UNIT III Strategic Quality Management, Quality Management in Marketing, Quality Management in 

Designing,QualityManagementinManufacturing,QualityManagementinSuppliers, QualityManagementSystem. 

EMPLOYABILITY 

 

UNIT IV Total Quality Management - Concepts, Organization for Quality, Developing a Quality 

Culture.QualityCertification-QualityAssurance,ISO9000SeriesConceptsandProcedure– 

SixSigma,CertificationRequirements–StandardsforQuality. 

 
UNITVIntroductiontoBenchmarking–QualityFunctionDeployment–QualityCircle–QualityAwards. 

 

SUGGESTEDREADINGS: 

1. Juran,J.M.&Gryna,P.M.QualityPlanningz&Analysis 

2. JamesEvansandWilliamMLidsay,TheManagementandControlofQuality,ThomsonLearning,5thedition,2002. 

3. NarayanaVandNSSreenivasan,QualityManagement-ConceptsandTasks,NewAgeInternational,1996. 
4. ShailendraNigam, TotalQualityManagement,ExcelBooks,NewDelhi. 

5. Feigenbaum.A.V.“TotalQualityManagement,McGraw-Hill,1991 
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SUBJECTTITLE: AIRCARGOLOGISTICSMANAGEMENT  

OBJECTIVE: 

The objective of this module is to provide the students with a good knowledge of airfreight 

operations,services and management that can support them in various business functions and roles such as 

operations,customerservice,accountmanagementandsales. 

 

COURSE OUTCOME 
Understand concept of freight forwarding and air cargo. 2. Understand the process involved in air cargo management. 3. 

Quote the rates for transfer to air cargo from origin to the destination. 

 

 

Unit I Introduction to Airline Industry - History - Regulatory Bodies - Navigation systems – Air 

TransportSystem– Management –Operations – Civil Aviation - Safety and Security - Aircraft operator’s 

securityprogram – ICAO security manual - Training and awareness – Rescue and fire fighting - Industry 

regulations -FutureoftheIndustry. 

Unit II Introduction to Air Cargo: Aviation and airline terminology - IATA areas - Country – Currency– 
Airlines - Aircraft lay out - different types of aircraft - aircraft manufacturers - ULD - International 

AirRoutes-Airports-codes –Consortium–Hub&Spoke–Process Flow. 

Unit III Standardization in Logistics - Air freight Exports and Imports - Sales & Marketing , 

Environment,MarketingResearch,StrategiesandPlanning,Audits,Segmentation,SWOT,MarketingManagement 

Control,Consigneecontrolledcargo–Salesleads–RoutingInstructions-Customerservice, Futuretrends.. 

EMPLOYABILITY 

 

 
Unit IV Advices – Booking - SLI – Labeling – Volume/ Weight Ratio – Shipment Planning - TACT – 

AirCargoRatesandCharges-Cargooperations-CargoOperationsprocess-Customsclearance. 

UnitV AirFreightForwarding:AirfreightExports andImports-Special Cargoes-Consolidation-Documentation - 
Air Way Bill (AWB) – Communication – Handling COD shipments – POD –Conditions ofcontract- 
Dangerous(DGR)orHazardous goods. 

 

SUGGESTEDREADINGS: 

1. AirtransportlogisticsbySimonTaylor (Hampton) 

2 Aircargodistributions:amanagementanalysisofitseconomicandmarketing 

benefits/[by]PaulJacksonandWilliamBrackenridge (GowerPress) 

3 Airfreight:operations,marketingandeconomics/(by)PeterS.Smith(Faber) 
4 4thPartyCyberLogisticsforAirCargobySungChi-Chu(Boston:Kluwer 

AcademicPublishers)5AcceleratedLogisticsbyMarkWang(Santa MonicaCA) 

6. Airports;someelementsofdesignsandfuturedevelopment-JohnWalterwood 

7. FundamentalofairtransportmanagementbyP.S.Senguttavan. 

8. OxfordATLAS-OXFORDPUBLISHING 
9. Aviationcentury:wingsofchange-Aglobalsurvey-Ratandeep singh-jainbook 
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SUBJECTTITLE:SHIPPINGANDOCEANFREIGHTLOGISTICSMANAGEMENT 
 

OBJECTIVE: 

The objective of this module is to provide the students with a good knowledge of ocean freight 

operations,services and management that can support them in various business functions and roles such as 

operations,customerservice,accountmanagementandsales. 

 

COURSE OUTCOME 
Analyse issues in International sourcing and trade and take a strategic view of the global business environment 

impacting International supply chains Apply analytical techniques to arrive at cost effective solutions to meet SC 
requirements of efficiency and responsiveness. Decide optimal financing options for International trade Manage 

International Logistics & Supply chain partners and service providers Deploy knowledge of regional and international 

trading blocs in solving problems of International logistics 

 

UnitIShippingindustryandbusiness-descriptionofaship.Usesofashiporafloatingvessel.Classification of ship 

(route point) (cargo carried) - superstructure - tonnages & cubics - drafts & load lines -flag registration - 

Different types of cargo. (packaging, utility or value). Trimming - Cleansing -Unitizedcargo. 

Unit II Stevedoring, Lighterage Services and Security - Port trusts -operational unit - services – Seaports – 

VesselOperations–pilotage-Stevedoring-DockLabourBoards-charges–AutomatedContainerHandling- 

securityatportsandharbors.Role ofsecurityagencies-lighterage services. 

Unit III Shipping Lines - Hub & Spoke - Process flow - Advices – Booking - Containerization – Containers – 

Containernumbering-Processflow -Shipping Sales – Leads– Quotations-CustomerService. 

Unit IV Operations - Volume / Weight calculations - Shipment Planning basics – Preparing & 

loadingcontainers–Typesofcontainerservices-FCL-Consolidation–LCL- 

AdvancedScientificshipmentplanning–Containerde-stuffing. 

EMPLOYABILITY 

 

 
Unit V Documentation - Bill of Lading basics – MBL - HBL – CY – CFS - Advanced learning in Bills 

ofLading - Sea Way bill - Combined transport - MTO – Multimodal Transport Document (MTD) - Invoicing 

-Release of cargo- Cross Trade & Documentation - Conditions of Contract– Managing Key Accounts –Trade 

LaneDevelopment–Consortium. 

 

SUGGESTEDREADINGS: 

1. Carriageofgoodsbysea / JohnF.Wilson(Harlow: Longman). 

2. Containerization/(by)J.R.Whittaker(Hemisphere;Wiley) 

3. Theeconomicsoftrampshipping/(by)B.N.Metaxas.(AthlonePress) 

4. ShippingandLogisticsManagementbyYuenHaLun, KeeHungLai,TaiChiuEdwinCheng(Springer) 
5. GettingtheGoods:Ports,Labor,andtheLogisticsRevolutionbyEdnaBonacichandJakeB.Wilson(Cornell 
UniversityPress) 

6. OceanFreightsand CharteringbyCyrilFrederickHardyCufley(Adlard ColesNautical) 

7. LogisticsandDistributionManagementbyAlanRushton, PhilCroucher&PeterBaker(CILT) 
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SUBJECTTITLE:INTERNATIONALMARKETING  

Objectives:Tounderstandtheprinciples&conceptsinMarketing,toprovidetheknowledgeofmarketing 

managementintheinternationalperspectivetodevelopmarketingstrategiesforthedynamicinternationalmarkets. 

 

COURSE OUTCOME 

 Demonstrate interactive communications skills 

 Demonstrate use of information technology 

 Obtain an understanding of the globalization context for business 

 Apply critical thinking skills to complex business problems 

 Be able to use analytic skills in addressing business problems 

 

 

Unit 1: International Marketing: Scope and Significance of International Marketing, the strategic 

importanceof international marketing, Differences between international and domestic marketing. Need for 

internationaltrade,trendsinforeigntrade.Internationalmarketenvironment- 

BusinessCustomsinInternationalMarket. 
 

Unit2:Canalisingandtargetinginternationalmarketopportunities:regionalmarketCharacteristics,Marketingintra 

nsitionaleconomiesandthirdworldcountries,internationalmarketsegmentationandtargeting. International 

Market Entry Strategies: Indirect Exporting, Domestic Purchasing, Direct Exporting,Foreign Manufacturing 

Strategies Without Direct Investment, Foreign Manufacturing Strategies With 

DirectInvestment.EntryStrategies ofIndianFirms. 

 
Unit 3: International product management: International product positioning, Product saturation Levels 

inglobal Market, International product life cycle, Geographic Expansion Strategic Alternatives. New 

productsinIntentionalMarketing,Productandculture,brandsinInternationalMarket. 

EMPLOYABILITY 

 

Unit 4: International Marketing Channels: channels Distribution Structures, Distribution Patterns, 

Factorseffecting Choice of Channels, the Challenges in Managing An international Distribution Strategy 

SelectingForeignCountryMarketintermediaries.Themanagementofphysicaldistributionofgoods. 

 
Unit 5: Pricing and Promotion for international Markets: Environmental influences on Pricing 

Decisions,Grey Market goods, Transfer pricing, Global Pricing Policy Alternatives. Global Advertising and 

brandy,selectinganadvertisingagency.Personalselling,SalesPromotion,PublicRelationsandPublicity,Sponsorsh 

ip Promotion.Export Policy Decisions of a firm,EXIM policy of India.Export costing andpricing,Export 

proceduresandexportdocumentation.ExportassistanceandincentivesinIndia. 

 

Text Books 

1. PhilipKotler,(2010),MarketingManagement-TheSouthAisanPerspective, Pearson 

2. warrenJ. keegan(2010):GlobalMarketingManagement’PearsonEducation 

ReferenceBooks: 

1) SvendHollensen(2010):GlobalMarketing:ADecision-OrientedApproach-3rdEdition,PearsonEducation. 

2) Ramasamy,Namakumari(2010)MarketingManagement,McMillanPublishers 

3) Saxena:MarketingManagement(TataMcGraw-Hill) 
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SUBJECTTITLE: INTERNATIONALHUMANRESOURCEMANAGEMENT  

Objectives:ToprovideinsightfromInternationalHumanResource Management(IHRM)togive anoverview 

andthepracticalimplicationsofoperatingacrossnationalbordersinthepursuitofcorestrategiccompetences,the 

 

 

 
COURSE OUTCOME  

Human Resource Management (HRM) is to give students the knowledge, understanding and key skills that 

are required by today's HR professionals and to enable students to effectively contribute to dynamic 

organisations. 
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managementofglobalorganizational valuesandculture,andthecompetitionfortalent.  

Unit-1:Introduction and Overview-Global MarketContext-Key Perspective in Global Workforce Management-Cultural 

Foundations of International Human resource Management- Understanding culture-Major models of NationalCulture- 

final Caveats on Culture and Global Workforce Management- Changes and challenges in the Global LaborMarket- 
Globalization-TechnologicalAdvancement- change in labourforce Demographicsand Migration- 

Emergingonthecontingentworkforce- Offshoresourcing- globalworkforceManagementchallenges. 
 

Unit-2: The key role on International HRM in Successful MNC Strategy-Knowledge Transfer-Global 

Leadershiptraining and Development-Strategic Control Needs-Competitive strategy of Multinational corporations- 

Structuring forOptimalglobalPerformances- 

LinkingHumanResourcemanagementpracticestoCompetitiveStrategyandOrganization Structure- Paradigm Shift of 
international Human Resource Management form contingency model toProcessDevelopment. 

 

Unit-3:Global Human Resource Planning From strategy to Decision about work Demand and labour supply 
ExternalEnvironment Scanning- Job Design for Meeting global Strategy work demand HR planning for the Long term- 

GlobalStaffing: GeneralActorsAffecting Global Staffing-Global Recruitmentof Human Resources-Global 

selectionofHumanResources. 

 

Unit-4:Global workforce Training and Development : Strategic role of Training and Development in the global 
MarketPlace- Fundamental concepts and principles for Guiding global Training and Development- Training imperative 

for theglobal workforce- Managing International Assignments- Expatriate Preparation, Foreign Assignment an 

Repatriation-InternationalAssignments considerationsforSpecialExpatriates-NewandFlexibleInternationalAssignments. 

EMPLOYABILITY 

 

Unit-5: Global workforce performance Management: Performing Management Process- Important consideration 

forGlobal Performance Management-Planning and Implementing Global Performance Appraisal- Compensation for 
aGlobalworkforce-ManagingCompensationonaglobalScale:FundamentalPractices-KeycompensationforExpatriates, 

HCN s and TNC s Global Employee Relations- current ER issues-Influence of MNC s and Union onGlobalER. 

 

References: 

1. CharlesMVanceandYongsunpaik,Managing Globalworkforce,PHI,2009. 

2. MarkE.Mendenhall, GaryR.Oddou, GunterK.Stahl,ReadingandCases inInternational 

3. HumanResourceManagement,Routledge,FourthEdition,2007. 

4. TonyEdwardsandChrisRees:InternationalHumanResourceManagement,Pearson,2009. 

1. BhatiaS.K.2005.InternationalHumanResourceManagement:AGlobalPerspective:racticesandStrategie 

sforCompetitive Success,DeepandDeepBookPublishers,New Delhi, 

2. Dessler,G.2005.HumanResourceManagement(10thEd.),PrenticeHallPublishingCompany 
Limited, 
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SUBJECTTITLE: CROSSCULTURALMANAGEMENT  

Objectives:Toprovideathoroughunderstandingoftheimpactofaninternationalcontextonmanagementpracticesbas 
edonculture.Toexplainandevaluateframeworksforguidingculturalandmanagerialpractice 

ininternationalbusiness. 

 

COURSE OUTCOME 

 Develop an in-depth understanding of the nature of societal culture and its multiple dimensions, and 

enhance their ability to analyze the influence of culture on behaviour, particularly with respect to 

management; 

 Enhance their situational awareness and critical thinking through exposure to many examples of cross-

cultural interaction in different cultures, organizations, and management situations; 

 Increase their behavioral effectiveness in interactions with people from other cultures; 

 

 

Unit-1:IntroductionDeterminantsofCultureFacetsofcultureLevelsofCultureNationalCulturaldimensions in 

the business context The influence of National Culture on business culture. Business Cultures:EastandWest. 
 

Unit-2: Cultural Dimensions and Dilemmas:Value orientations and Dimensions Reconciling 

culturaldilemmasCulture andStylesofManagement:Managementtasksandculturalvalues. 

 
Unit-3: Culture and Organizations: Culture and corporate structures Culture and Leadership Culture 
andStrategyCulturalchangeinOrganizations-Culture andmarketingCulturalDiversity. 

 
Unit- 4: Culture and Communications: Business communication across cultures Barriers to 

interculturalcommunicationNegotiatingInternationally. 

 
Unit-5: Cross Cultural Team Management: Working with International teams Groups processes 

duringinternationalencountersConflictsandculturaldifferenceUnderstandinganddealingwithconflicts 
DevelopingInterculturalrelationships. 

EMPLOYABILITY 

 

References 

Marie-joelle Browaeys and Roger Price: Understanding Cross-Cultural Management, Pearson, 

2010.DavidC.Thomas:CrossCulturalManagement,2/e,SagePublications,2008. 

NigelHoldon,CrossCulturalManagement:KnowledgeManagementPerspective,PenticeHall,2001.Parissa 
Haghirian:MultinationalandCrossCulturalManagement,Routledge,2010. 

RichardMead:InternationalManagement-CrossculturalDimension, 3/e,Blackwell, 2005. 

Text Books 

1. HelenDeresky,InternationalManagement:ManagingacrossBordersandCultures,5th 

Edition,PearsonEducation,2009 

2. RichardM.Hodgetts&FredLuthans,(2005),InternationalManagement,3rdEdition,TataMcGrawHillPublicati 
ons,NewDelhi, 

ReferenceBooks: 
1.Hodgetts,R.,M.,&LuthansF,(2005),InternationalManagement,TataMcGrawHillPublications,NewDelhi. 

Hill, C. (2007)InternationalBusiness:CompetingintheGlobalMarketplace. (6thed)TataMcGraw-Hill. 
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SUBJECTTITLE:GLOBALLOGISTICSANDSUPPLYCHAINMANAGEMENT 
 

Objective:The courseprovidestheanalyticalframeworkforunderstandingthelogisticmodelsandsupplychaintechni 

quesinaninternationalperspective. 

 

COURSE OUTCOME 
Analyse issues in International sourcing and trade and take a strategic view of the global business environment impacting 

International supply chains. Apply analytical techniques to arrive at cost effective solutions to meet SC requirements of 

efficiency and responsiveness. Decide optimal financing options for International trade Manage International Logistics & 

Supply chain partners and service providers Deploy knowledge of regional and international trading blocs in solving 

problems of International logistics 

 

 

UNIT I Logistics Management: Concepts – Importance – Elements of the logistic System – Marketing 

andlogisticmix– Logisticsandmarketinginterface– Value-chain and productionefficiency. 
 

UNIT II Shipping Industry: Types of ships – Shipping systems: linear, Tramp, conference, chartering, 

Balticfreight exchange – Shipping intermediaries: agent , forwarder, brokers and others – containerization – 

typesofcontainers–ICDs –CFS–CONCOR. 

 
UNIT III Air Transport: Air transport – Air freight – IATA – Cargo handling – Designing the 

InternationalInformationsystem–systemmodules–DistributionandTransportation. 
 

UNIT IV Supply chain: Definition – scope andimportance of supply chain – supply chain drivers andmetrics 

- efficient and responsive supply chain - Designing supply chain network: Distribution network – 

Factorinfluencingdistribution-Transportationdecisioninsupplychainmanagement 
 

UNIT V Forecasting and planning in supply chain management – Pricing in supply chain management- 

RoleofITinsupplychainmanagement-co-ordinationinsupplychainmanagement. 

EMPLOYABILITY 

 

Text Books 

1.ChopraSandPMeindl“Supplychainmanagement:Strategy, planningandoperations” 
 

DavidP, “InternationalLogistics”Biztantra,NewDelhi, 2006. 

ReferenceBooks: 

1. DonaldJBowersoxDaviJClass”LogisticsManagement,TataMc.GrawHill,NewDelhi. 

2. DavidStewart,”InternationalSupplychainManagement”,Cengagepublications,2008. 
 

3. RejiIsmail,“LogisticsManagement”ExcelBooks, 2008. 
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SUBJECTTITLE:INTERNATIONALTRADEPROCEDURESANDDOCUMENTATION  

Objectives:It givesanunderstandingontheIndia’stradePositionintheWorldandthevarioustrade 

proceduresinvolvedinaninternationalbusiness.Itgivesaninsighttothevariousdocumentsrequiredfortrading. 

 

COURSE OUTCOME 
Explain the concepts in trade documentation in international business with respect to foreign trade Apply the current 
business phenomenon and to evaluate the global business environment in terms of economic, social and legal aspects 
Analyse the principle of international business and strategies adopted by firms to expand globally Integrate concept in 
international business concepts with functioning of global trade 

 

UNIT I International Trade: Need and importance of International Trade – Recent Trends in World Trade – 

Leading players – India’s Foreign Trade – Commodity composition and Destination – India’s position 

inWorldmerchandise trade andservices–India’sForeignTrade Policy. 
 

UNIT II Export Procedure: Starting an export firm – Selection of an export product – Market selection – 

Buyer selection - Registration procedure with Sales Tax, Central Exercise and various Boards and councils – 
Eximcode number–Elements ofexportcontract-Incoterms –TermsofpaymentandLetterofCredit. 

 
UNITIIIExportDocumentation:Typesofdocuments–Transport, NegotiationandInsurancedocuments. 

 
UNIT IV Export Finance: Sources of Finance - Role of commercial bank, EXIM Bank, ECGC and others – 

Export promotion Schemes – Insurance for Export – Types – export credit insurance – Risk Management – 

Typesofrisks–mitigationmethods. 

 
UNIT V Import Procedure and Documentation: Global sourcing – Types of global procurement – Tender – 
Negotiation – Contract and others – Customs regulations and import clearance formalities – Types of 

importlicenses-ExportPromotionCapitalGoodsScheme(EPCG)license-Dutyexemptionscheme– 

DutyEntitlementPassBookScheme(DEPBS)-Importformalitiesfor100%EOUsandSEZs-ImportRisk 

Management.. 

EMPLOYABILITY 

 

Text Books 

1. AseemKumar“ExportandImportManagement”, ExcelBooks,2007 

2. DavidStewart,”InternationalSupplychainManagement”,Cengagepublications,2008 
 

ReferenceBooks: 

1. JeevanandamC “ForeignExchange:Practices Conceptsandcontrol”SultanchandPublications, 2002. 

2. ForeignTradePolicy:HandbookofExportProcedureandAnnualoftheMinistryofCommerce,GovernmentofInd 

ia. 

3. ExportandImport Manual,NabhiPublications,NewDelhi. 
4. WorldDevelopmentIndicator,WorldBankPublication 
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SUBJECTTITLE:INTERNATIONALSTRATEGICMANAGEMENT 
 

Objectives:Theobjectiveof 
thecourseistofamiliarizetheparticipantswiththeconcepts,toolsandtechniquesofinternationalstrategicmanagement 
soastoenablethemdevelopanalyticalandconceptual 
skillsandtheabilitytolookatthetotalityofsituations. 
 

COURSE OUTCOME 
Understand the basic concepts and principles of strategic management analyse the internal and external environment of 

business  Develop and prepare organizational strategies that will be effective for the current business environment  
Devise strategic approaches to managing a business successfully in a global context 

 

UNIT I Concept, Characteristics and Dimensions of Strategic Management – Emergence of 

InternationalStrategic Management (ISM) – Logic and process of Internationalization – Forces necessitating 

the adoptionofISMconceptbyMNC’saswellasIndianCompanies–Corporateglobalstrategy 
 

UNIT II Nature, components and significance of environmental scanning – Corporate capability analysis – 

Diagnosing industry globalization potential – Building global market participation – Competition in 

globalindustries 

 

UNIT III Core competencies – Significance of core competence concept in strategy making – Value 

ChainAnalysis – Significance of value chain analysis in strategy making – Balanced Scorecard to link 

today’sactionwithtomorrow’sgoals 

EMPLOYABILITY 

 

UNIT IV Setting corporate objectives in MNC’s – External and internal forces interacting with 

corporateobjectives ¬– Identifying strategic alternatives – Stability strategy – Growth and diversification 

strategy –Merger,acquisitions andretrenchment 
 

UNIT V Choice of corporate strategy : CIT, CASCADE and PORTFOLIO MODELS – Formulating 

genericcompetitive strategy–Implementingcorporate strategy–Strategic controlandoperationalcontrol 

 

Text Books 

1.JohnA.Pearce&RichardBRobinson.StrategicManagementAITBSPublication. 

ReferenceBooks: 

1.Azhar Kazmi, Business Policy, Tata McGraw-Hill Publishing Co Ltd, New 

Delhi,2.Srivastava, Management Policy and Strategic Management, Himalaya Publishing 

Co.3.Porter.M,CompetitiveStrategyTechniquesforAnalyzingIndustriesandcompetitors,The 

FreePress,NewYork. 

4.ThompsonandStrickland,StrategicManagement– 

ConceptsandCases,TataMcGrawHill,NewDelhi. 
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SUBJECTTITLE:GLOBALBUSINESSETHICS& CORPORATEGOVERNANCE 
 

Objectives: The course is to sensitize the students to issues pertaining to sustainable development 

andbusinessethicsandenabledevelopmentandbusinessethicsandenablethemtounderstandtheimplicationsofvario 

usstatutoryandpolicyguidelinesconcerningcorporategovernanceforactualbusinessdecision 
making. 
 

COURSE OUTCOME 

Comprehend the relationship between ethics, morals and values in the workplace. 

Analyze and understand various ethical philosophies to explain how they contribute to current management 

practices.Critically apply understanding of ethics of real–world contexts and gather and analyse information by 

way of undertaking a research project on a topic relevant to business ethics. 
 

 

UNIT IBusiness Ethics – trans-cultural Human Values in Management Education – Relevance of Values 
inManagement–Need for valuesinGlobalChange–IndianPerspective–Valuesfor Global managers 

 

UNIT II Ethical Dilemma – Ethical decision making – Ethical Reasoning – Benefits of managing ethics 

inwork place – Organization Ethics Development System - Organizational Couture – Ethics Tools – Cdoe 

ofethics–Guidelinesfordevelopingcodeofethics–Value basedleadership 

 

UNITIIIWorkethics–workculture–Ethicaltheories–EthicalValues–Environmentalethics- 

EnvironmentalManagement-EnvironmentalManagementSystem-EnvironmentalLaws-ConsumerProtection 

 
UNITIVCorporateGovernance–Meaning–Code ofCorporateGovernance–AuditCommittee–Corporate 

Excellence – Role of IndependentDirectors – protection of Stakeholders – Corporate SocialResponsibility – 

Changing Role of Corporate Boards with chaining times –Corporate GovernanceforMarketcapitalism 

EMPLOYABILITY 

 

UNIT V Indian Ethos in Management – Principles – Approaches – Role of Gita – Karma Yoga – 

WisdomManagement–QualityofWorkLife–StrategiesforWorkLifeBalance 

 

Text Books 

1.JohnRBoatright,(2007),EthicsandtheconductofBusiness- 

DorlingKindersley(India)PvtLtdNewDelhiforPearsonEducation,ThirdImpression 

 

ReferenceBooks: 

1. Chakraborty,S,K.,ManagementbyValues,OxfordUniversitypress 

2. Balasubramanian,R.,CorporateGovernace,IIMBanagalore 

3. LauraP.Hartman,PerspectivesinBusinessEthics,TataMcGrawHill 

4. Bhatia,S.K.,BusinessEthicsandCorporateGovernance 

5. BowieNorman,BusinessEthics,PrenticeHall 

6. LauraPHartman,PerspectivesinBusinessEthics-TataMcGrawHill, NewDelhi 
7. OCFerrell,JohnPaulFrederich,LindaFerrell;BusinessEthics–EthicalDecisionMaking&Cases,- 
Biztantra,NewDelhi. 
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SUBJECTTITLE:MANAGEMENTOFINTERNATIONALDEVELOPMENTORGANIZATIONS 
 

Objectives: The course is to sensitize the students to issues pertaining to sustainable development 

andbusiness ethics and enable developmentand business ethics and enable them tounderstand the 

implicationsofvariousstatutoryandpolicyguidelinesconcerningcorporategovernanceforactualbusinessdecision 
making. 
 

COURSE OUTCOME 

Explain the role of incentives in political behaviour and economic performance .Discuss what stable 

institutional constellations comprise, how they come about, and under which conditions they perish.Map the 

links from incentive systems to micro and macrolevel economic performanceCompare and contrast why certain 

organisations are better suited to certain types of services and/or environments than others 

 

 

Unit-1:InternationalDevelopmentOrganizations(IDO)Nature,ScopeandFunctionsgovernment/Non- 

governmentIDOs(UNESCO,UNIDO,DFID,UNAID,IMF,UNDP,DEEP)-IDOs&Specific 

DevelopmentAreas(Health,Education,HIV&AIDS,Disability,RightsandEmpowerment,WomenEmpowerment 

,ChildRights,Environment,Energyconservation,etc.)-legalandPoliticalfactors. 
 

Unit-2:AssistanceandfundingtoIDOs:Prerequisites,Regulations andFormalitiestoavailfundingtoIDOs 

-InternationalaidflowsILO,UNESCO,UNDP,UNESCAP,UN- 

HABITAT,UNAID,USAID,DFIDandotherInternationalNGOs. 

 
Unit-3: Evaluation of Performance Based on parameters such as: Economic planning logical Framework- 

FinancialandEconomicAnalysis-ProcessofDocumentation-Socialaudit-MonitoringandEvaluation- 

Accountability-EstimationofWelfare,PovertyInequality-EconomicGrowth-Ethicaland Socialissues 

 
Unit-4:CooperationandCollaborations:RoleofNationsPolicies- 

RoleofInternationalGovernmentorganizations,NGOs,INGOs,MNCs 

EMPLOYABILITY 

 

Unit-5: FunctionalStrategies:Inspecificissues pertainingtoHR,MarketingManagementandFinance-Casestudies. 

 

References: 

IDOsWebsites 

Patton, MichaelQuinn:Utilization- FocusedEvaluationTheNewCenturyText,3rdEdition,Sage, 

2008.MaggieBlack: NoNonsenseguideto InternationalDevelopment,NewInternationalist,2006. 

PaulHoy:Playersand IssuesinInternationalAid,Kumarianpress,1998. 
DavidLewis:TheManagementofNon-GovernmentDevelopmentOrganizations,Routledge,2001. 
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SUBJECTTITLE:MERGERSANDACQUISITIONS 
 

Objectives: The course is to sensitize the students to issues pertaining to sustainable development 

andbusinessethicsandenabledevelopmentandbusinessethicsandenablethemtounderstandtheimplicationsofvario 

usstatutoryandpolicyguidelinesconcerningcorporategovernanceforactualbusinessdecision 
making. 
 

COURSE OUTCOME 

Understanding of different types of mergers and acquisitions and the process involved in executing their 

deals.Develop an ability to understand factors influencing the valuation of a business and different methods 

used in Business Valuation. 

Basic understanding about regulatory environment of mergers and acquisitions in India. 
 

 

Unit-I: Introduction to Mergers and Acquisitions: Participants in Mergers and Acquisitions 

CommonMotivationsandImpactofMergersandAcquisitionsChallengestowardssuccessfulMergersandAcquisiti 

ons. Take over Tactics: Alternative Takeover Tactics Alternative Takeover decision Prebid andPostbid. 
 

Unit II: Regulatory Issues in Mergers: Federal Security Laws Insider Trading Laws Antitrust laws 

StateRegulationseffectingMergersandAcquisitionsRegulatedindustriesEnvironmentalLawsLabourandBenefit 

Law. 

 
UnitIII:DevelopingBusinessandAcquisitionPlans:PlanningBasedApproachforMergersandAcquisitions 

Building Business Plan Building Mergers and Acquisitions plan The Search and 

ScreeningProcessNegotiationsImplementingPostClosingEvaluation. 

EMPLOYABILITY 

 
 

UnitIV:Integration:Mergers,AcquisitionsandBusinessAlliances:TheRoleofIntegrationinsuccessfulmergers 

andAcquisitionsIntegrationasa processIntegrating BusinessAlliances. 

 
Unit V: Shared Growth and Shared Control Strategies:Motivations for Business Alliances 

CriticalSuccess Factors for Business Alliances Strategic and Operational Plans Strategic and Operational 

PlansBusinessAlliancesDeal Structuring.AlternativeExitandRestructuringStrategies-Motivators forExiting 

BusinessesDivestitutesSpinoffsand Splitups-Equity CarveoutsVoluntaryLiquidations. 

 

References: 
DonaldDePamphilis:Mergers,AcquisitionsandotherRestructuringActivities,2/e,AcademicPress,2003.J.Fred 

Weston,Chung andHoag: Megers,Restructuring andCorporateControl,PHI,2000. 

KamalghoshRay:MergersandAcquisitions,PHI,2010MarkCh 

omas;MergersandAcquisitions,Viva,2009. 
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SUBJECTTITLE:INTERNATIONALFINANCIALMANAGEMENT 
 

OBJECTIVE:Togivethestudents anoverall viewoftheinternationalfinancialsystem –instruments and markets. 

 

COURSE OUTCOME 

Apply appropriate formats and technologies to financial communication.  Analyse, apply and evaluate 

information within the global financial environment of foreign exchange to solve problems and make 

informed decisions. 

 

UnitI 

International Financial Management: An overview, Importance, nature and scope, International 

BusinessMethods, Recent changes and challenges in IFM - History of Global Monetary Systems - Evolution 

andpracticesinForeignExchangeMarkets-InternationalFinancialInstitutions 

 

UnitII 
Fundamentals of Foreign Exchange – Parity theory and conditions – Factors affecting determination 

ofExchange rate–Various exchangeratetypes. 

 
Unit III 

Exposure and Risk Management - hedging – speculation – arbitrage - internal and external techniques 

ofhedging–derivatives –meaning–significance–types. 

 
UnitIV 

Regulatory Framework for International Finance - Short term financial management in a global set-up – 

treasuryfunctions –InternationalTaxation –Double TaxationAvoidanceAgreement 

EMPLOYABILITY 

 
 

UnitV 

GlobalcapitalMarkets:Issues,investors,intermediaries.Disintermediation,Deregulation,Securitization,Globaliza 

tion.VariousmethodsofraisingresourcesbyborrowersinInternationalmarkets.TypesofBonds, 

FloatingRateNotes(FRNs),DeepDiscountBonds,ZeroCouponBonds,DualCurrencyBonds,EquityrelatedBonds.P 
rocedureforBondsIssues. 

 

SUGGESTEDREADINGS: 

1. Shaprio,Alan.C.:MultinationalFinancialManagement,PrenticeHall,NewDelhi 

2. Apte,P.G.:InternationalFinancialManagement,TataMcGrawHill,NewDelhi 

3. Buckley,Adrian:MultinationalFinance,PrenticeHall,NewDelhi 

4. Eitman,D.K.andA.I.Stenehill:MultinationalBusinessCashFinance,AddisonWesley,NewYork 

5. Henning,C.N.,W.PggotandW.H.Scott:InternationalFinancialManagement,McGrawHill,Internat 

ionalEdition. 

6. Levi,MauriceD.:InternationalFinance,McGrawHill,InternationalEdition 

7. Rodrigues,R.M.andE.E.Carter:InternationalFinancialManagement,PrenticeHall,InternationalEdition 

8. Yadav, SurendraS, P. K. JainandMaxPeyrard:ForeignExchangeMarkets, MacMillion, NewDelhi 

9. Zeneff,D.andJ.Zwick:InternationalFinancialManagement,PrenticeHall,InternationalEdition.10.Sh 

aran:InternationalFinancialManagement,PHI,NewDelhi 
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SUBJECTTITLE: SOFTWAREENGINEERING  

OBJECTIVE: 

Thiscourseaimstounderstandthesoftwareengineeringandapplytheknowledgeofadisciplinedapproach 
tothedevelopmentofsoftwareandtothemanagementofthesoftwareproductlifecycle. 
 

COURSE OUTCOME 

 How to apply the software engineering lifecycle by demonstrating competence in 

communication, planning, analysis, design, construction, and deployment 

 An ability to work in one or more significant application domains 

 Work as an individual and as part of a multidisciplinary team to develop and deliver quality software  

 

 

Unit–I OVERVIEW OFSOFTWAREENGINEERING 

Softwareengineeringasdiscipline,Softwareprocesses,Softwareprojects,Requirementsengineeringprocesses,Sys 

temmodels,Software prototyping,andFormalspecification. 

 
Unit–II SOFTWAREDEVELOPMENTMODELS 
Software Life Cycle, Waterfall model, Spiral model, Incremental Development, Evolutionary 

Development,Re-use orientedDevelopment. 

 
Unit–III SOFTWAREDESIGN 

Architectural design, Distributed Systems architecture, OO design, Real-time software design, Design 

withreuse, User Interface design. Software Metrics: software process and project metrics, technical metrics 

forsoftware. 

 

Unit–IV SOFTWAREQUALITY 

VerificationandValidation, Softwaretesting, Criticalsystemsvalidation, CMMandPCMMconcepts. 

EMPLOYABILITY 

 
Unit–V SOFTWAREMANAGEMENT 

Managingpeople,Softwarecostconstruction,QualityManagement,Processempowerment.LegacySystems,Softw 

are change,Softwarere-engineering,ConfigurationManagement. 

 

SUGGESTEDREADINGS: 

1. Roger S.Pressman:SoftwareEngineering–A Practitioner’sApproach–Tata McGrawHill –IVedition. 

2. Sommerville,Ian:SoftwareEngineering,AddisonWesley. 

3. S.A.Kelkar,SoftwareProjectManagement,PHI 

4. CarloGhezzi, MehdiJazayeri, DinoMandrioli–FundamentalsofSoftwareEngineering–PHI. 

 

2381



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
98 

2382



 

SEM THREE NATURE ELECTIVE L P T C  

COURSECODE 20260EG34 3 0 0 3  

 

SUBJECTTITLE:SOFTWAREPROJECTMANAGEMENT  

OBJECTIVE: 

This course gives an overview of software project management and the project planning. It also covers 

theStep Wise framework in project planning. It also imparts knowledge to the students on how to evaluate 

andassesstheprojectsand tofind thecostofthe projectusing costbenefitevaluationtechniques. 

 

UnitISYSTEMANALYSIS&DESIGN 

Overview of system analysis & Design : Introduction to differentmethodologies & Structured systemanalysis 

– Details of SDLC approach – E.R. diagrams – DFD concepts – Data dictionary concepts. Structurecharts– 

modularprogramming–I/O&filedesignconsideration. 

 

UnitIISYSTEMIMPLEMENTATION 

System implementation & maintenance: Implementation Strategies – SW / HW selection & procurement – 

Control&security–issuesofdesigning&implementingon-linesystems–datacommunicationrequirements– 

selectionissues 

 
UnitIIIPROJECTDEVELOPMENT&DATABASEDESIGN 

IntroductiontoDatabasetechnologies&CASEtoolswithspecificpackages–overviewof relationalmodel 
– Database creation – SQL command – Normalization – designing forms & reports – using CASE tools 

forsystem analysis & design-case studies – Cost / benefit analysis – project & resource planning – design 

&developmenttesting&documentation. 

 
UnitIVSOFTWAREPROJECTMANAGEMENT 

Software project management: challenges & opportunities – changing technologies & approaches – 

choicedevelopmentofmethodologies&technicalplatforms,projectmanagementtechniques– 

monitoring7measurementofprogress. 

EMPLOYABILITY 

 
 

Unit VSOFTWAREPROJECTMANAGEMENT 

Software projectmanagement–elements,costestimation,manpowerplanning,Software &ProductMetrics 

– Qualityassurance&control–standards&documentation–testing–implementation–training–technology 

management–quality standards–certificate–handlingmultipleprojects,issuesof sharedevelopment. 

 

SUGGESTEDREADINGS: 

1. SoftwareEngineeringPrinciplesandpracticebyWamanS.JawadekarTataMcgrawHillCo.–Chennai. 

2. WalkerRoyce,‘SoftwareProjectManagement‘-AunifiedFramework,PearsonEducationAsia,New 

Delhi2000. 

3. SoftwareProjectManagementbyS.A.Kelkar,PHIlearningIndiaPVTLtd., 

4. Softwareprojectmanagement(2volumesset)byProf.SN.SinghandSL.Gupta– 

GlobalIndiapublicationsPVTLtd.,New Delhi. 
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SUBJECTTITLE:RELATIONALDATABASEMANAGEMENTSYSTEMS  

OBJECTIVE: 

ThiscoursehelpsthestudentstounderstandtherolesandtechnologyofdatabasesfortheInternetandWorldwideWeb.T 
hisalsohelpstounderstandtherolesofdatabaseadministrationintheenterpriseandbe 

abletoperformcommondatabaseadministrationfunctions. 

 

COURSE OUTCOME 
Identify the different project contexts and suggest an appropriate management strategy. Practice the role of professional 

ethics insuccessful software development. Identify and describe the key phases of project management.  Determine an 

appropriate project management approach through an evaluation of the business context and scope of the project. 
 

 

UNIT–IIntroduction 

Basic concepts of Database – purpose of database - characteristics of database; roles of database 

manager,databaseadministratoranddatabaseusers.Databasesystems,conceptsandarchitecture.Distributeddataba 

ses-structureanddesign. 

 
UNIT– IIData Models 

Data models, schema and instances. E-R models – E-R diagram. Hierarchical model, relational model, 

objectorientedmodel,objectrelationalmodel –comparisonofmodels. 
 

UNIT–IIIDatabasesystemandquerylanguages 

Relational model, Languages and system, structure of relational database, modifying the database. 

Relationalcommerciallanguage–SQL.RelationaldatabasemanagementsystemORACLE/DB2. 

 

UNIT-IVRelationalDatabasedesign 

Normalization process – First, second, Third, Fourth normal forms. Mapping relational data to files, 

datadictionarystorage. 

EMPLOYABILITY 

 
 

UNIT–VDatabaseSecurity 
Databaseintegrity,security,concurrency,recovery,client/serverarchitecture. 

 

SUGGESTEDREADINGS: 

1. Leon.A,DatabaseManagement Systems,‘BPBpublications’,Delhi,1997. 

2. Date.C.J.,AnintroductiontoDatabaseSystems, 7thedition, PearsonEducationAsia. 

3. NaveenPrakash,Introductionto DatabaseManagement,TMH, 1993. 
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SUBJECTTITLE:E-BUSINESSTECHNOLOGY ANDMANAGEMENT  

OBJECTIVE: 

Thiscoursewillhelpthestudentstorecognizeandunderstandwaysofusingdigital 

technologiestoimproveintraandinter- 

organizationalprocesses;andtoanalyzetheimpactthatelectroniccommerceishavingand 

willlikely haveonkeysectorsoftheeconomy 
andassessthestrategicimplicationsthisanalysisholdsforanorganization. 
 

COURSE OUTCOME 
 
 understand the issues around defining ‘technology’, ‘innovation’ and ‘innovation management’ 

 recognise the diversity of types of innovation, innovators and innovation settings 

 understand the nature and extent of technological change and innovation 

 critically assess and explain key current issues in our understanding of innovation as a field of study. 
 

 

UNIT-I 

Introduction to E-Business: Overview of E-Business; Information Services; Interpersonal 

Communication;Shopping Services; Virtual Enterprises. E-Commerce: Origin and Need of E-Commerce; 

Factors affecting E-Commerce; Business dimension and technological dimension of E-Commerce; Internet 

as an E-Commerceenablerhandlingbusiness transactions. 

 

UNIT- II 

E-commerce business models. Consumer oriented ecommerce – etailing and models - Marketing on web – 

advertising, e-mail marketing, e-CRM; Business oriented ecommerce – E-Government, SCM; Web 

Auctions,Virtualcommunities andWebportals.MobileCommerce. 

 

UNIT-III 

EDI: EDI application in business development; EDI technology; EDI as a re-engineering tool; Financial 

EDI.E-Commerce and retailing: On-line retail industry dynamics; On-line mercantile models from 

customerperspective;Managementchallengesinon-lineretailing 

SKILL DEVELOPMENT 

 
UNIT-IV 

Handlingpayments:ElectronicFundTransferSystem,DigitalTokenandnotationalbasedelectronicpayment 

system, smart card, credit card and emerging financial instruments. E payments - Characteristics ofpayment 

of systems, protocols, E-cash, E- check and Micro payment systems. E-Commerce and 

Banking:changingdynamicsinbankingindustry;ManagementIssuesinonlinebanking. 

UNIT-V 

IndianPerspective:BenefitsofE-Commerce;DrawbacksandlimitationsofE-Commerce;Majorrequirements in E- 

Business; Emerging trends and technologies in E-Business; From E-Commerce to E- 

Business;Websecurity:Introduction;Firewalls andtransactionsecurity. 

 

SUGGESTEDREADINGS: 

1. HentryChan&el,E-Commerce–fundamentalsandApplications,WileyIndiaPvtLtd,2007. 

2. GaryP. Schneider, Electroniccommerce, Thomsoncoursetechnology, Fourthannualedition,2007. 

3. Bharat Bhasker, Electronic Commerce – Frame work technologies and Applications, 3rd Edition. 
TataMcGrawHillPublications,2008. 

4. Krishnamurthy-E-CommerceManagement:Text andCases(Vikas) 
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SUBJECTTITLE: DATAWAREHOUSINGANDDATAMINING  

OBJECTIVE: 

Thiscoursehelpsthestudentstounderstandthe overallarchitecture ofadatawarehouseand 

Techniquesandmethodsfordatagatheringanddatapre-processingtools.Thedifferentdataminingmodels 

andtechniqueswillbediscussedinthiscourse.Datamininganddatawarehousingapplicationswillalsobeexplored. 

 
COURSE OUTCOME 

 Analyzing Dimensionality. Reduction. Feature Subset Selection.Understanding. Discretization and. Analyzing 

Similarity – Basics and Dissimilarity.Understanding. Association Rules. 

 Understanding APRIORI. principal, support and. 

 

 

UNIT-I 

Data – Types of Data - Data warehousingconcepts– differencebetween operational system 

anddatawarehousesystem-Applicationsofdata warehouse–Benefitsofdata warehousingsystems-Metadata. 
 

UNIT-II 

Data warehousing methodology - Data warehousing process - Data warehouse architecture - Designing 

datawarehouse. 
 

UNIT-III 

Data mining concepts – Integration of a Data Mining System with a Data Warehouse - Benefits of 

datamining systems - Data Mining Functionalities - Interestingness of patterns - Classification of Data 

MiningSystems. 

 
UNIT-IV 

Data mining process - Data mining techniques – Data mining tools - Data mining applications - Issues in 

datamining. 

 
UNIT-V 
WebDataMining – AssociationRuleMining 
SKILL DEVELOPMENT 

 

SUGGESTEDREADINGS: 

1.G.K.Gupta,IntroductiontoDataMiningwithCaseStudies,EasterEconomyEdition,PrenticeHallIndia,2006. 

2. McLaren&McLaren:DataWarehousingandDataMining, TataMcGraw-Hill,NewDelhi, 2003. 

3. AlexBersonandStephenJ.Smith,“DataWarehousing,DataMining&OLAP”,TataMcGraw– 

HillEdition,TenthReprint2007. 
4. JiaweiHanandMichelineKamber,“DataMiningConceptsandTechniques”,SecondEdition,Elsevier, 
2007. 
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SUBJECTTITLE:KNOWLEDGEMANAGEMENT  

OBJECTIVE: 

Thegoalofthecourseis topreparestudentstobecomefamiliarwiththecurrenttheories,practices,tools 

andtechniquesinknowledgemanagement(KM),andtoassiststudentsinpursuingacareerintheinformation 

sectorforprofitandnotforprofitorganizations.Inaddition,studentswilllearntodeterminetheinfrastructurerequireme 

ntstomanage theintellectualcapitalinorganizations. 
 

COURSE OUTCOME 

Use a framework and a clear language for knowledge management concepts; • Describe how valuable individual, group 

and organizational knowledge is managed throughout the knowledge management cycle; • Define the different 

knowledge types and explain how they are addressed by knowledge management; • Describe the major roles and 

responsibilities in knowledge management implementations; 

 

Unit-I:The KnowledgeEconomy:Data–Information-Knowledge,Attributesof KnowledgeasanEconomic 

Resource – Knowledge Capital Vs Physical Capital - Types of Knowledge - Scope of 

KnowledgeManagement-BuildingKnowledgeSocieties. 
 

Unit-II: KnowledgeManagementandInformationTechnology:Roleof Information 

TechnologyinKnowledge Management Systems, Knowledge Management Tools and Knowledge Portals – 

KnowledgeOrganization&ManagingKnowledgeWorkers 

 
Unit-III: The Knowledge Process: Knowledge Management Systems Life Cycle - Stages of KM 

Process,KnowledgeCreation&KnowledgeArchitecture–KnowledgeCapturingTechniques– 

KnowledgeCodification–TransferringandSharingKnowledge. 

 
Unit-IV: Implementation of Knowledge Management: Business Intelligence and Internet Platforms, 

KM&theIndianexperience,NetBankinginIndia– 

RoleofKnowledgeManagementinOrganizationalRestructuring–The Mystique ofa LearningOrganization - 

ManagementofIntellectualProperty. 

SKILL DEVELOPMENT 

 

Unit- 

V:FutureofKnowledgeManagementandIndustryPerspective:KnowledgeManagementinManufacturing 

and service industry, Challenges and Future of Knowledge Management- Measures 

formeetingtheChallengesofKM-Business EthicsandKM. 

 

SUGGESTEDREADINGS: 

Mattison:WebWarehousing&KnowledgeManagement, TataMcGraw-Hill, 2009 

2. BecerraFernandez:KnowledgeManagement:AnEvolutionaryView,PHI, 2009 

3. Fernando:KnowledgeManagement,Pearson,2009 

4. B.RathanReddy:KnowledgeManagement,Himalaya,2009 

5. MadanMohanRao, LeadingwithKnowledge, TataMc-GrawHill, 2011. 
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SUBJECTTITLE:ENTERPRISERESOURCEPLANNING  

OBJECTIVE: 

TounderstandaboutERPsystems,ERP softwareandmodules,ImplementationofERP,andEmergingtrends onERP. 
 

OUTCOMES  

 1. Make basic use of Enterprise software, and its role in integrating business functions  

2. Analyze the strategic options for ERP identification and adoption. 

 3. Design the ERP implementation strategies.  

4. Create reengineered business processes for successful ERP implementation 
 

 

UNIT–I: Introduction 

Overview of Enterprise Systems – Evolution – Risks and Benefits – Fundamental Technology – Issues to 

beconsiderinPlanningDesignandImplementationofCrossFunctionalIntegratedERPSystems. 

 

UNIT–II: ERPSolutionsandFunctionalModules 

Overview of ERP Softwares – SAP – Baan – IFS – Oracle – People Soft – Comparison of ERP 

software,Overview of ERP Modules – Sales and Marketing, Accounting andFinance, Materials and 

ProductionManagement.Business Process Reengineeringconcepts. 

 

UNIT–III: ERPImplementation 

Planning Evaluation and selection of ERP Systems – Implementation Life Cycle – ERP 

implementation,Methodology and Frame Work – Training – Data Migration. People Organization in 

Implementation –Consultants,Vendors andEmployees. 

 

UNIT–IV: PostImplementation 

Maintenanceof ERP–Organizational andIndustrial Impact; SuccessandFailurefactorsof 

andERPImplementation.MeasuringERP Benefits–BalancedScoreCardMethod–ABCDChecklist. 

SKILL DEVELOPMENT 

UNIT– V: EmergingTrendsonERP 

Extended ERP Systems – CRM, SCM, Business Analytics – Future Trends in ERP Systems – Web 

Enabled,WirelessTechnologies. 

 

SUGGESTEDREADINGS: 

1. AlexisLeon, ERPDemystified, secondEditionTataMcGraw–Hill,2006. 

2. JaganNathanVaman,ERPinPractice,TataMcGraw–Hill,2008 

3. MahadeoJaiswalandGaneshVanapalli, ERPMacmillanIndia, 2006. 

4. VinodKumarGragandN.K.Venkitakrishnan,ERP–ConceptsandPractice,PrenticeHallofIndia,2006. 

5. MarySumner, EnterpriseResourcePlanning,4thedition, PearsonEducation. 

6. K.Balasubramaniyan,S.Ushapriya&K.Hema,EnterpriseResourcePlanning:Emergingconcepts&cases 
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SUBJECTTITLE:INFORMATIONSTORAGEANDMANAGEMENT  

OBJECTIVE: 

Thiscoursehelps 

tolearnandunderstandthestoragemanagement,virtualizationtechnologies,infrastructureandstoragesecurity. 

 

OUTCOMES 

CO1: Design business continuity plan.  

CO2: Select a local replication technology to provide data backup. 

 CO3: Distinguish different remote replication technologies. 

 CO4: Discuss security issues and mitigate them.  

CO5: Select appropriate storage management software. 

 

UnitI 

Review data creation and the amount of data being created and understand the value of data to a 

business,challenges in data storage and data management, Solutions available for data storage, Core elements 

of a datacenter infrastructure, role of each element in supporting business activitiesIntelligent Storage system 

–IntroductiontoFlashDrives. 

 
UnitII 

Hardwareandsoftwarecomponentsofthehostenvironment,Physicalandlogicalcomponentsofaconnectivity 

environment, Major physical components of a disk drive and their function, logical constructs ofa physical 

disk, access characteristics - Concept of RAID and its components - Storage Area Networks –Attached 

Storage: Benefits, components – NAS Protocol & Implementation – File level Virtualization – 

ObjectbasedandUnifiedStorage:Devices andcomponents. 

 

Unit III 

List reasons for planned/unplanned outages and the impact of downtime, Impact of downtime. 

Differentiatebetween business continuity (BC) and disaster recovery (DR) - Backup and Recovery – Local 

Replication:Technologies–BackupinNASEnvironments–Dataduplication–Remotereplication. 

 
UnitV 

Information security, Critical security attributes for information systems, Storage security domains, List 

andanalyzes the common threats in each domain, Virtualization technologies – Security implementations 

inStorage Networking. 

SKILL DEVELOPMENT 
 
UnitV 

ManagingStorageinfrastructure-StorageinfrastructureManagementActivities&Challenges– 

IdealsolutionsforStorageInfrastructure management–Storagetiering. 

 

SUGGESTEDREADINGS: 

1. G.Somasundaram,AlokShrivastava,”InformationStorageandManagement”,EMCEducation 
Services,WileyPublishing,Inc,Edition2010. 

2. RobertSpalding,“StorageNetworks:TheCompleteReference”,TataMcGrawHill,Osborne,2003. 

3. MarcFarley,“BuildingStorageNetworks”,TataMcGrawHill,Osborne.2001. 

4. MeetaGupta,StorageAreaNetworkFundamentals,PearsonEducationLimited, 2002. 
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SUBJECTTITLE: CLOUDCOMPUTING  

COURSEOBJECTIVE:Tounderstandbasicsofcloudcomputingforbusinessmanagement 

 

OUTCOMES 

 Explain the core concepts of the cloud computing paradigm: how and why this paradigm shift came about, the 

characteristics, advantages and challenges brought about by the various models and services in cloud computing. 
 Apply the fundamental concepts in datacenters to understand the tradeoffs in power, efficiency and cost. 

 Identify resource management fundamentals, i.e. resource abstraction, sharing and sandboxing and outline their 

role in managing infrastructure in cloud computing. 

 Analyze various cloud programming models and apply them to solve problems on the cloud. 

 

 

UNIT I INTRODUCTION: Introduction to Cloud Computing, Evolution - Cloud Computing, 

Hardware,Internet and Software, Virtualization, Web Services on Cloud, Infrastructure-as-a-Service, 

Platform-as-a-Service,Software-as-a-Service,BuildingCloudNetwork. 

UNIT II IMPLEMENTATION AND CONTROL Privacy and its relation to Cloud-based 

InformationSystems, Security in the Cloud, Common Standards in the Cloud, End-User Access to the Cloud 

Computing,legalandethicaldimensions. 

UNITIIICLOUDCOMPUTINGFORMANAGERSCentralizingEmailCommunications– 

CollaboratingonSchedules,To-DoLists,ContactLists–onlineCommunitydevelopment– 

onlinecollaborationtoolsforprojects–CloudComputingforbusiness. 

UNITIVAPPLICATIONSOFCLOUDSERVICESApplications–OnlinePlanningandTaskManagement – 

Event Management – CRM- Cloud service development tools -word processing, 

databases,storingandfilesharingoncloud. 

SKILL DEVELOPMENT. 

UNITVVIRTUALOFFICEMANAGEMENTWeb-basedcommunicationtools–WebMailServices– 

WebConferenceTools–SocialNetworksandGroupware– 

collaboratingviablogsandWikis;IBM,AmazonEc2,Google AppsforBusiness,Salesforce.com,Ramco-On- 
Demand 

 

TEXTBOOK 

1. JohnW.RittinghouseandJamesF.Ransome,“CloudComputingImplementation,ManagementandSecurity”,20 

10,CRCPress,Taylor&FrancisGroup,Boca RatonLondonNew York. 

2. KumarSaurahb,CloudComputing–Insightsintonewera infrastructure,WileyIndia,2ndEdition,2012 

 

REFERENCES 

1. MichaelMiller,CloudComputing:Web-BasedApplicationsThatChangetheWayYouWorkandCollaborate 
Online,Que Publishing,2009 

2. HaleyBeard,CloudComputingBestPracticesforManagingandMeasuringProcessesforOn- 
demandComputing,Applicationsand DataCentersintheCloud withSLAs,EmereoPtyLimited,July2008. 

3. AlfredoMendoza,“UtilityComputingTechnologies,Standards,andStrategies”,ArtechHouseINC,2007 

4. BunkerandDarrenThomson,“DeliveringUtilityComputing”, 2006, JohnWiley&SonsLtd. 

5. GeorgeReese,“CloudApplicationArchitectures”,O’reillyPublications,2009. 
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SEM FOUR NATURE ELECTIVE L P T C  

COURSECODE 20260EG44 3 0 0 3  

 

SUBJECTTITLE:DECISIONSUPPORTSYSTEM ANDINTELLIGENTSYSTEMS  

OBJECTIVE:TounderstandthecomponentsofDSSandIS.Toknowtheappropriatemodeltobeusedfora problem 

 

OUTCOMES 
• Apply techniques of IDSS (e.g. artificial neural networks, machine learning, rule-based systems, etc.) and validate IDSS 
techniques to solve a complex industrial problem 
. • Identify decision factors, models, and analysis of intelligent decision support systems (IDSS) to support a smart 
production system.  
• Appraise the frameworks of IDSS.  
• Design a knowledge-based system for a smart production system. 

 

 

UNIT I INTRODUCTION Management Support systems, Decision making, Models, DSS Overview, 

Data,Model,KnowledgeManagementsystem. 
 

UNIT II DATA AND MODEL MANAGEMENT SYSTEMSData Collection, Data Warehousing, 

DataMining,Datavisualization,Modeling,Staticanddynamic,Optimization,Heuristic,Simulation,Multidimensio 

nalmodeling. 

 
UNITIIIGSS,ENTERPRISEDSS,KMSGroupsupportsystem,Technologies,EnterpriseDSS,Knowledgemana 

gementmethods,Technologies,Tools. 

 

UNIT IV KNOWLEDGE BASED DSS Artificial Intelligence, Expert System, Knowledge Acquisition 

andvalidation,Knowledgerepresentation,Inferencetechniques. 

SKILL DEVELOPMENT 
 

UNIT V ADVANCED INTELLIGENT SYSTEMS Neural Computing, Fuzzy Logic, Intelligent 

Agents,Implementation,Integration,IntelligentDSS. 

 

TEXTBOOK 

1.Efraim TurbanandJay E.Aronson,DecisionSupportSystem 

andIntelligentSystems,PrenticeHallInternational,9thEdition2010 

REFERENCES 

1. JanakiramanV. SandSarukesiK,DecisionSupportSystems,PrenticeHallofIndia,6thPrinting 2006 
2. Lofti,DecisionSupportSystemandManagement,McGrawHillInc,InternationalEdition,NewDelhi1996. 

3. Marakas,DecisionSupportSystem,PrenticeHallInternational,PaperbackEdition,NewDelhi,2003 
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SEM THREE NATURE ELECTIVE L P T C  

COURSECODE 20260EH33 3 0 0 3  

 

SUBJECTTITLE:MANAGEMENTOFHOSPITALSERVICES  

OBJECTIVE: 

Toenablethestudentsgaininsightsintovariousaspectslikeimportance,functions,policiesandprocedures, 

equipping,controlling,co- 

ordination,communication,staffing,reportinganddocumentationofbothclinicalandnonclinicalservicesinahospital 

 
OUTCOMES  

CO1: Describe the health systems of various Countries including India 

CO2: Discuss and learn public health care system in India 

CO3: Develop, implement and manage various public health programs 

CO4: Critically analyze the various components of health care delivery system in India 

. 

 

Unit- I Overview: Hospital operations management, role and decisions, Difference of hospital 

operationsfromotherserviceandmanufacturingorganizations. 
 

Unit – II Out Patient Services: Overview of the department, day care, accident and emergency 

services,physicalmedicineandrehabilitation,occupationaltherapyunit,physiotherapydepartment.InPatientServ 

ices: Ward design (general & specialized), critical care services – ICU, CCU, NICU, , medical 

services,surgicalservices – operationtheater,nuclearmedicine,burnunit,nursing servicesand administration. 

 
Unit – III Specialty Services: Pediatrics, OBG & GYN,ENT, Ophthalmology, Orthopedic, 

Psychiatry,Anesthesia, Dental. Super-specialty Services: Cardiology, Thoracic Surgery, Neurology, 

Neurosurgery,Nephrology-Dialysis Unit,TransplantationServices 

SKILL DEVELOPMENT 

. 

Unit– 
IVHospitalAcquiredInfection:SourceandControl,ModerntrendsinHospitalAdministration,DisasterManageme 
nt,InformationSystems,Telemedicine. 

 
Unit–VDisasterManagementServices:BasicsofdisastermanagementandMasscasualtiesComponents of 

disaster plan : pre-hospital and hospital, Disaster alertness in HospitalDisaster 

managementplanningandimplementation,Severityofillnessamongstdisastervictimsandriskassess-Disaster 

preparedness- Policies & procedures for general safety, fire safety procedure for evacuation, disaster 
planandcrisismanagement. 
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SUGGESTEDREADINGS: 

1. Kunders,G.D.(2002)-DesigningforTotalQualityinhealthcare, PrismBooksPvt.Ltd., Bangalore. 

2. Kunders,G.D.(2004)-FacilitiesPlanning andArrangementinHealthcare,PrismBooksPvtLtd.Bangalore. 
3. DaviesLlewellynR& macaulayHMC(1995)- 

HospitalPlanningandAdministration,JaypeeBrothers,NewDelhi. 

4. Sakharkar,BM(1998)-PrinciplesofHospitalAdministration&Planning-jaypeePublishersNewDelhi. 

5. Goel,SL(2001Vol1-4)-HealthcareSystemsandManagement,DeepandDeepPublications,NewDelhi 

6. SrinivasanAV(2002)-Managingamodernhospital, ResponseBooks,NewDelhi 

7. SharmaKR,SharmaYashpal(2003)-AhandbookonHospitalAdministration,DurgaPrinters,Jammu 
8. Sharma,Madhuri(2003)-EssentialsforHospitalSupportiveServices,JaypeeBrothers,NewDelhi 

9. Tabish,SyedAmin-HospitalPlanning,OrganizationandManagement 
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SEM THREE NATURE ELECTIVE L P T C  

COURSECODE 20260EH34 3 0 0 3  

 

SUBJECTTITLE:OPERATIONSMANAGEMENTINHEALTHCARE  

OBJECTIVE: 

Givesunderstandingaboutvariousoperationsrelatedtohospital administrationsuchaspurchaseprocedures 

ofhealthcareequipmentsandmaterials,storemaintenance,qualitymanagementandconductionofhealthcareevents 

 

OUT COMES  
• Explore the challenges and opportunities for improving healthcare operations; 

 • Develop an understanding of the systems of care and how they translate into operational strategies and activities;  

• Understand the relationship between business strategy and operations (or the lack thereof); 

 • Explore methods and tools for problem solving and decision making in healthcare operations; 
 

 

Unit I HOSPITAL PURCHASE MANAGEMENT: Objectives and Elements of Purchasing- 

PurchasingSystem- Purchase Cycle- Purchase methods and Procedures; Planning and Selection of 

Equipment- Purchase,InspectionandInstallation;ImportofEquipment 
 

UnitIIHOSPITALSTORESMANAGEMENT:PlanningConsiderationofStores-InspectionandVerification 

of Materials- Storage of Materials-Codification and Standardization-Value Analysis- InventoryControl- 

Economic Order Quantity (EOQ), Distribution of Materials- Condemnation and Disposal; 

HospitalWastesManagement 

 

Unit III HOSPITAL MATERIALS AND MAINTENANCE MANAGEMENT: Functions of 
MaterialsManager- Information Systems for Materials Management; Policy and Procedures-Equipments 

Types andCharacteristics; Records,Responsibilities-Levelsof Maintenance; EquipmentUtilization 

andOperation-EquipmentRepairandMaintenance-EquipmentAudit 

EMPLOYABILITY 

 
Unit IV QUALITY ASSURANCE IN HOSPITALS: Patient safety and satisfaction, Patient 

feedbacksystem, Job Description of Quality Manager- Quality Steering Committee- Quality Council, Quality 

Audit;Quality Teams: Task Force, Quality Circle- ISO Certification; BS Mark, Accreditation: JCI, Quality 

AwardsScheme -MBNQA;NABH,Sixsigmain hospitals;Obstaclesto Practice Quality inHospitals 

 
UnitV 

HEALTHPROGRAM/EVENTMANAGEMENT:Healthcareprograms,campaignsandcamps;Program need 
analysis, Planning / Pre project phase (CPM & PERT Analysis), Execution phase – 

Manpowerandqualityservice deliveryrequirements,Postprojectimpactanalysis 

 

SUGGESTEDREADINGS: 

1. DonnaDeeprose,Project Management,CapstonePublishing,Oxford,2007 
2. H.Kerzner,ProjectManagement:ASystemApproachtoPlanning,SchedulingandControlling,WileyEasternpub 

lication,2008 

3. ShaktiGuptaandSunilKant,HospitalStoresManagement:AnIntegratedApproachJaypeePublications,New 

Delhi,India,2010 

4. WHO,MaintenanceandRepairofLaboratory, Diagnostic,ImagingandHospitalEquipment,2006 

5. WilsonCRM,HospitalWideQualityAssurance, Saunderspublication,2005 

6. HughC. H.Kogh, TotalQualityManagementinHealthCare, LongmanPublication,2008 

7. RogerEllisandDorothyWhittington,QualityAssuranceinHealthCare– 

AHandBook,EdwardAinoidpublication,1998 
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COURSECODE 20260EH35 3 0 0 3  

 

SUBJECTTITLE:MARKETINGMANAGEMENTOFHOSPITALANDHEALTHCARESER 

VICES 

 

OBJECTIVE: 

Givesbetterunderstandingaboutthewaystomarkethealthcareservices.Givesviewaboutthemarketing 
mixforhealthcareservices 
 

OUTCOMES  

CO101: Students will have an idea of the overall Managerial Functions which can be applied in any organizational set up 

Basics of Hospital Administration  

CO103: Students will have a general idea about the fundamentals of hospital administration Health Economics 

 CO105: Students will have the complete understanding about micro and macroeconomics Basics of Medical Sciences  

CO107: Students will have a basic understanding of structure & functions of various organ system of a human body. 

Students will have basic knowledge on various aspects of community medicine 

 

Unit I APPLICATION OF MARKETING IN HEALTHCARE Concept of Marketing-Importance 

ofMarketingtoHealthcareOrganizations-ChallengesinPracticingMarketinginHealthcareIndustry-Marketing 

Intelligence, Information and Research System- Marketing Organization: Chart, 

FulltimeStaffandHiringConsultants 
 

Unit II MARKETING MIX DECISIONSProduct(Service) Decisions- Nature and Characteristics 

ofServices- Marketing Approaches to New Services Development- Pricing Decisions - Place Decisions - 

PromotionDecisions-AdvertisinginHealthcareIndustry-MarketingStrategies-ServicePortfolioStrategy 

- Market Expansion Strategy - Target Market Strategy - Price Quality Strategy- Competitive 

PositioningStrategy. 
 
UnitIII SOCIAL MARKETINGStepsin SocialMarketing- 

Cognitive,Action,BehaviorandValueChanges,Mediain social Marketing,Social media sources; Social Events 

and Printed sources; Onlinesources;Roleofsocialmarketinginhealthcare 

 
Unit IV PUBLIC RELATIONS Introduction to Public Relations, Classification of Public from 

HealthcareMarketing Perspective, Identifying the Relevant Publics- Measuring Images and Attitude of the 

RelevantPublic-EstablishingImageGoalsfortheKeyPublics- 

DevelopingCostEffectivePublicRelationsStrategies- 

ImplementingActionsandEvaluatingResults;HealthServicePublicRelationsOfficer- 

ChangingRoleandResponsibilitiesofHealthService PRO. 

 
Unit V COMMUNITY OPINION SURVEYS AND MARKET RESEARCH Market research – 

ModelQuestionnaire used in Healthcare Services; Public Relations Tools and Materials: Written and 

Audiovisual;Media:News,Events,SpeechesandTelephoneInformationServices;Dataanalysis;Researchreportpr 

eparationandpresentation;Decisionmakingbasedonmarketresearch. 

EMPLOYABILITY 

 

SUGGESTEDREADINGS: 

1. PhilipKotlerandRobertaN.Clarke,MarketingforHealthcareOrganizations,PrenticeHall Publication,2009 

2. RogerSilver,HealthServicePublicRelations,RadcliffeMedicalPressLtd.,2010 

3. JohnF.O’Malley,HealthcareMarketingSalesandServices:AnExecutiveCompanion,HealthAdministrationPr 

ess,2011 

4. G.D.Kunder,How to MarketYourHospital Without Selling Your Philosophy,Prism Books Pvt. Ltd.,2000 
5. PhilipKotler,JoelShalowitz,MD,MBA, RobertJ. Stevens,StrategicMarketingForHealthCare 

Organizations:BuildingACustomer-DrivenHealthSystem,JohnWileyandSonsInc.,Jossey–BassPublication,2008 
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SEM THREE NATURE ELECTIVE L P T C  

COURSECODE 20260EH36 3 0 0 3  

 

SUBJECTTITLE: 

COMMUNITYHEALTHANDMANAGEMENTOFNATIONALHEALTHPROGRAMMES 

 

OBJECTIVE: 

AftercompletionofcommunityhealthandmanagementofNationalhealthprogramsmodule,studentswillbeabletorec 

ognizeandidentifytheelementsindesigningthestrategiesforhealthcaredeliveryfor 

community. 
 

OUTCOMES  

 To appreciate the Educational heritage of India. 

 To understand the nature of Education as a discipline and it's correlation with other disciplines. 

 To comprehend the basic features of Indian Constitution and it's implication in Education. 

 Critically examine the pivotal issues of contemporary India. 

 Analyse vision, aims of education, and recommendations of various commissions after independence in 

shaping the present educational system of India. 

 Evaluate the basic concepts/issues of Education with reference to NCF (2005) and NCFTE(2009). 

 

 

UNIT – I Concepts in Health and Disease – Introduction of medicine, public health and community 

health;Definition of health:the determinants and relative concept; Agent – Host – Environmental factors in 

healthanddisease,indicesusedinmeasurementofhealth,levelsofprevention;Epidemiologyofcommoncommunica 

ble diseasesandchronicnon-communicable diseasesandcondition. 
 

UNIT – II Health care delivery system in India: Introduction, Demography and Family Planning; 

Maternalandchildhealth;Urbanhealth;Occupationalhealth;Mentalhealth;Communitygeriatrics;EssentialMedici 

nesandCounterfeitMedicines. 

 
UNIT – III Health Education: Definition, approach in health education, methods, barrier to 

effectivecommunication,principlesofhealtheducation;InternationalHealthRegulationsandInternationalclassific 

ationofdiseases, 

 
UNIT – IV International Health agencies and organizations:WHO, UNICEF, UNOP, World 
Bank,UNFPA,CARE,IHO,Notifiable diseases. 

EMPLOYABILITY 

 

UNIT– 

VNationalHealthPrograms:Objectives,strategy,achievements,criticalanalysis;Cancerscreeningandnational 

cancercontrol program,NationalAIDSControl program 

andNACO,Nationalleprosyeradicationprogram,Universalimmunizationprogram,Nationalvectorbornediseasec 

ontrolprogram, RNTCP, RCH, National Program forcontrol of blindness, National Health Policies, 

NationalPopulationPolicy,NationalRuralHealthMission. 

 

SUGGESTEDREADINGS: 

1. K.Park:Park’sTextbookofPreventiveandsocialMedicine,M/sBanarsidasBhanotPublishers 

2. AnnLindstrand,HansRosling: AnIntroductoryTextbook,GlobalHealth 

3. A.B.Christie:InfectiousDiseases-EpidemiologyandClinicalPractice,ChurchillLivingstone. 
4. RameshwariPandya:Health, FamilyPlanningandNutritioninIndia, NewCenturyPublications. 

5. S.L.Goel:HealthCarePoliciesandProgrammes,DeepandDeepPublications. 

 

2408



 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
112 

2409



 

SEM THREE NATURE ELECTIVE L P T C  

COURSECODE 20260EH37 3 0 0 3  

 

SUBJECTTITLE:MANAGEMENTOFCLINICALANDSUPERSPECIALTYSERVICESINHOSPITAL 

S 

 

OBJECTIVE: 

Thiscourseisaimedatdevelopingawarenessamongstudentsregardingconceptoflocation,layoutandtheinfrastructur 

eandstaffrequirements.Theywouldbeabletoenumerategeneralproceduresandpoliciesand 

proceduresfollowedineachofthese. 

 

OUTCOMES  

CO1: Describe the health systems of various Countries including India 

CO2: Discuss and learn public health care system in India 

CO3: Develop, implement and manage various public health programs 

CO4: Critically analyze the various components of health care delivery system in India 

CO5: Apply various principles of planning and management in implementing health projects and 

programmes. 

 

 

UNIT – I Hospital Management Of Clinical Services (Medical + Ancillary): Detailed 

Management,Layout,Designof-OPDServices,EmergencyServices,ClinicalLaboratories,Radiological 

Services,OperationTheatres. 
 

UNIT–II Overviewof ManagementLayout&Designof:Radiation Therapy 

department,NuclearMedicine,LabourandDeliverySuite,PhysicalTherapy,PulmonaryMedicine,CathLab.;Equip 

mentPlanning,utilizationsurveyofsuper-specialtyserviceequipment. 

 
UNIT – III Clinical services-3: Operation theatre – Intensive care units – Hospital acquired infections – 

Sterilization–Nursingservices–Wardmanagement. 

EMPLOYABILITY 

 

UNIT–IVNursingServices:DetailedLayout,Design&Managementof:GeneralNursingUnitincluding general 

wards and private rooms, Intensive Care Units; Decision making in nursing profession:Nurse-Patient 

relationship, health education to patients; Pediatric Nursing Unit, Obstetric Nursing Unit,Psychiatric 

NursingUnit,IsolationRooms,ICU/CCU,NewbornNursery. 

 
UNIT–VEmergingareasinHospitalServices:AlternativeandComplimentarymedicine,Palliative 

medicine,promotiveHealthcare,homehealthcare;RehabilitationandDe-addiction– 

Roleofhospitals,dutiesandresponsibilities ofclinicalandparaclinicalstaff. 
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SUGGESTEDREADINGS: 

1. B.M.Sakhankar:PrinciplesofHospitalAdministration&Planning,JayPeePublications. 

2. G.D.Kunders:Hospitals-FacilitiesPlanningandManagement,TataMcGrawHill. 

3. JaydeepDasGupta:HospitalAdministrationandManagement–AComprehensiveGuide,JayPeePublications. 

4. ShaktiKumarGupta,SunilKant,RChandreshakhar:ModernTrendsinPlanningandDesigningofHospitals- 

Principles&Practice,JayPeePublications. 

5. A.V.RamasastriSrinivasan:ManagingaModernHospital, ResponseBooks. 
6. ShaktiGupta,SunilKant:HospitalandHealthcareAdministration, JaypeePublications. 
7. J.ChristopherFarmer:HospitalEmergencyManagementGuidebook,JCIResource. 
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SEM THREE NATURE ELECTIVE L P T C  

COURSECODE 20260EH38 3 0 0 3  

 

SUBJECTTITLE: PATIENTCAREMANAGEMENT  

OBJECTIVE:Tounderstandtheprocessesanddetailsrelatedtoeffectivepatientcareandtofurtherincrease 

thesatisfactionlevels ofpatients 

 

OUTCOMES  

CO1: Describe the health systems of various Countries including India 

CO2: Discuss and learn public health care system in India 

CO3: Develop, implement and manage various public health programs 

CO4: Critically analyze the various components of health care delivery system in India 

CO5: Apply various principles of planning and management in implementing health projects 
and programmes. 

 

Unit I Patient centric management: Concept of patient care, Patient-centric management, Organization 

ofhospital departments, Roles of departments/managers in enhancing care, Patientcounseling& 

Practicalexamplesofpatientcentricmanagementin hospitals.Patientsafetyandpatientriskmanagement. 
 

UnitIIQualityinpatientcaremanagement:Definingquality,Systemsapproachtowardsquality,Towards a 

quality framework, Key theories and concepts, Models for quality improvement & Variations inpractice. 

 
Unit III Patient classification systems and the role of case mix: Why do we need to classify 

patients,Types of patient classification systems, ICD 9 (CM, PM), Casemix classification systems, DRG, 

HBG,ARDRG,CasemixinnovationsandPatientempoweringclassificationsystems. 

 
Unit IV Medical ethics & auditory procedures: Ethical principals, Civic rights, Consumer protection 

act,CPA,Guideline of the CPA,Patientcomplaints powers & procedures of the districtforum,State andNational 

commission, Role of supreme court, Patient appeals, Autopsy, Tort liability, Vicarious liability,Medical 

negligence, Central & state laws, Use of investigational drugs, Introduction/need & procedures formedical 

audit, Audit administration & Regulating committees. Confidentiality and professional secrecy,ethics of trust 

and ethics of rights – autonomy and informed consent, under trading of patient rights –universalaccessibility– 

equityandsocialjustice,humandignity. 

 

Unit V Patient Medical Records: Policies & procedures for maintaining medical records. e-records, 

legalaspectsofmedicalrecords,itssafety,preservationandstorage. 

EMPLOYABILITY 
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SUGGESTEDREADINGS: 

1. GoelSL&KumarR.2004.HospitalCoreServices:HospitalAdministrationofthe21stCentury.DeepDeepPu 
blications PvtLtd:NewDelhi 

2. GuptaS&KantS.1998.Hospital&HealthCareAdministration:AppraisalandReferralTreatise.Jaypee:New 
Delhi 

3. HarrisMG&Assoc.2003.ManagingHealthService:Concepts&Practices.Maclennan+Petty:Sydney 

4. KellyDL.2006.EncyclopaediaofQualityManagementinHospitals&HealthCareAdministration.Vol1- 
6.PentagonPress:Chicago 

5. KilpatrickAO&JohnsonJA.1999.HandbookofHealthAdministration&Policy.MarcelDekkesInc:NewY 

ork 

6. KumarA.2000.EncyclopaediaofHospitalAdministration&Development:VolumeI.AnmolPublicationsL 

td:NewDelhi. 
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SEM FOUR NATURE ELECTIVE L P T C  

COURSECODE 20260EH39 3 0 0 3  

 

SUBJECTTITLE: HEALTHRELATEDLAWSANDETHICS  

OBJECTIVE: 

ToUnderstandLawsrelatingtoHealthservices,Legalreports, License,RiskManagement. 

 

OUTCOMES  

1. Demonstrate systematic knowledge of the substantive law relevant to a range of key areas of 

healthcare law; 

2. Demonstrate systematic knowledge of major western traditions in bioethics and key ethical 

principles relevant to the provision of 

healthcare; 
 Demonstrate a critical understanding of how these different traditions and principles apply to current key 
issues in healthcare law; 

 

UNIT–I: 

Laws relating to Hospital formation: Promotion-Forming society-The Companies Act-Law of Partnership- 

ASample ConstitutionfortheHospital-The TamilNaduClinicsAct. 

 

UNIT–II: 

Laws relating Purchases and funding: Law of contracts-Law of Insurance-Export Import Policy-FEMA- 

ExemptionofIncome Tax forDonations-TaxObligations:FilingReturnsandDeductionsatSource. 
 

UNIT–III: 

Laws pertaining to Health: Central Births and Deaths Registration Act, 1969- Recent amendments – 

MedicalTerminationofPregnancyAct,1971–InfantMilkSubstitutes,FeedingBottlesandInfantFoodAct,1992. 
 

UNIT– IV: 

LawspertainingtoHospitals:TransplantationofHumanOrgansAct,1994–Pre-natalDiagnosticTechniques 

(Regulation and Prevention of Misuse) Act, 1994 – Medical Negligence – Medico Legal Case –Dying 

Declaration-MCIact on medical education. The Biomedical Waste (Managementand Handling)Rules- 

RadiationSafetySystem. 

 

UNIT– V: 

Lawspertaining toManufactureand saleofDrugs:Drugsand CosmeticsActs,1940– Pharmacy Act,1948– 

Drugs and Magic Remedies (Objectionable Advertisement) Act, 1954 – Poison Act, 1919 – Legislation 

forTobaccocontrol. 

EMPLOYABILITY 

 

SUGGESTEDREADINGS: 

1. TheLawofHealthCareAdministrations–StuartShowalter 

2. DynamicsofIndustrialRelations–C.B.Memoria 
3. Industriallaws– N.D.Kapoor 
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SEM FOUR NATURE ELECTIVE L P T C  

COURSECODE 20260EH42 3 0 0 3  

 

SUBJECTTITLE:MEDICALTOURISM  

OBJECTIVE: 

TounderstandtheSignificanceofMedicalTourism,Roleofgovernment,Communicationformedical 

tourists. This will enable students to learn effects of medical tourism in nation’s economy, Pricing of 

MedicalServices,Emerging trends onMedicalTourism. 

 
COURSE OUTCOME 

 Define the basic concepts related to medikal tourism 

 Have information about intermediary institutions and organizations in medical tourism 

 Discuss medical tourism practices in Turkey and the World 

 Explain digital transformation in the field of health 

 

 

Unit–I 

Introduction to Medical Tourism – History – Evolution of Medical Tourism – Scope of Medical Tourism – 

Importance-MedicalTourismProcess. 

 

Unit–II 

MedicalTourism Destinations–National&InternationalDestinations- 

TravelRetailingandLogisticsforHealthTourism. 

 

Unit-III 

MarketingConceptsandStrategies-HospitalityandHotelIndustrylinkages- SpaandWellnessTourism. 
 

Unit-IV 

MedicalTourism-Ethical,Legaland SocialConcerns-MedicalTourism-Issues&Challenges. 

EMPLOYABILITY 

 
 

Unit–V 

QualityStandardsinMedicalTourism-MedicalTourism-TheFutureofHealthServices–InternationalHealthcare 

Accreditation. 

 

SUGGESTEDREADINGS: 

1. Milica 

Z.,BookmanKarlaR.Bookman,MedicalTourisminDevelopingCountries,PalgraveMacmillantm20 

07. 

2. RajPruthi,MedicalTourism inIndia ,ArisePublishers&Distributors,2006. 

3. RNCOS,OpportunitiesinMedicalTourisminIndia(2007), RNCOSE-ServicesPvt.Ltd.,2006. 

4. MichaelD.HoromitzJeffreyA. Rosensweig, MedicalTourism– 

HealthCareinTheGlobalEconomy(Trends),AmericalCollegeofPhysicianExecutive,2007. 
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SEM FOUR NATURE ELECTIVE L P T C  

COURSECODE 20260EH43 3 0 0 3  

 

SUBJECTTITLE:HOSPITALARCHITECTURE,PLANNING,DESIGNANDMAINTENANCE  

OBJECTIVE: 

TounderstandtheSignificanceofMedicalTourism,Roleofgovernment,Communicationformedical 

tourists. This will enable students to learn effects of medical tourism in nation’s economy, Pricing of 

MedicalServices,Emergingtrends onMedicalTourism. 

 

COURSE OUTCOME 

At the end of the course, the students sttall have acquired knowledge of the process involved in addressing a 

design problem with emphasls on slte planning. 

 

UNIT – I: Hospital as a system: Definition of hospital – classification of hospitals – changing role 

ofhospitals –role ofhospitaladministrator–hospitalasa system–hospital&community. 

UNIT – II: Planning: Principles of planning – regionalization - hospital planning team – planning process – 

size of the hospital – site selection – hospital architect – architect report – equipping a hospital –interiors 

&graphics–construction&commissioning–planningforpreventinginjuries–electricalsafety 

UNIT–III:Technicalanalysis:Assessmentofthedemandandneedforhospitalservices–factorsinfluencing hospital 

utilization – bed planning – land requirements – project cost – space requirements –hospitaldrawings 

&documents-preparingprojectreport. 

UNIT–IV:Hospitalstandardsanddesign:Buildingrequirement–Entrance&AmbulatoryZone–DiagnosticZone– 

IntermediateZone–Critical zone–ServiceZone–Administrativezone–ListofUtilities 

– Communication facility – Biomedical equipment Voluntary & Mandatory standards – General standards – 

Mechanical standards – Electrical standards – standard for centralized medical gas system – standards 

forbiomedicalwaste. 

EMPLOYABILITY 

 
UNIT – V: Facilities planning: Transport – Communication – Food services – Mortuary – 

Informationsystem–Minorfacilities–others. 

 

REFERENCEBOOKS 

1. DesigningfortotalQualityinHealthCare-G.D.Kunders 

2. ModernTrendsinPlanningandDesigningofhospitals–GuptaS.K.SunilKantChandraShekhar.RSatpathy 

3. HospitalandNursingHomesPlanning, Organisations&Management-SyedAminTabish 

4. Hospitals,FacilitiesPlanningandManagement-G.D.Kunders 
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SEM FOUR NATURE ELECTIVE L P T C  

COURSECODE 20260EH44 3 0 0 3  

 

SUBJECTTITLE: HOSPITALWASTEMANAGEMENT  

Objective:TheObjectiveof 

theCourseistofamiliarizethelearnerwiththeimportance,techniquesandtheproceduresinvolvedinthemanagemento 

fHospitalWaste. 

 

COURSE OUTCOME 

 Learn basic concepts of solid waste management, beginning from source generation to waste disposal in a system of 

municipality organizational structure. 

• Develop understanding on various technological applications for processing of waste and their disposals in various 

ways. 

• Acquire knowledge on waste to energy productions in the perspectives of sustainable development. 

• Apply basic concepts in hazardous waste management and integrated waste management for urban areas. 

 

UNIT-1:Hospital Hazards:Meaning–Types–Physical–Biological Mechanical–Psychological – 

ItsImpactonEmployees–Preventivemeasures. 
 

UNIT-2: HospitalHazardsManagement:Meaning–Need–Principles–Purpose. 

 

UNIT-3: Control of Hospital Acquired Infection: Types of Infection – Common Nosocomial Infection 

andtheirCausativeAgents–PreventionofHospitalAcquiredInfection–RoleofCentral SterileSupplyDepartment– 

InfectionControlCommittee–Monitoring andControlorCross-Infection–StaffHealth. 

 

UNIT-4:BiomedicalWasteManagement:Meaning–CategoriesofBiomedicalwastes–Disposalofbiomedical 

waste products – Incineration and its importance – Standards for Waste Autoclaving, 

MicroWavingandDeepBurial–Segregation–Packaging–Transportation–Storage. 

 

UNIT-5: Human Waste Disposal and Sewage Disposal: Diseases carried from excreta – Sanitation barrier – 

Methods of Excreta disposal – Sewage wastes:Meaning – Composition –Aims of Sewage disposal – 

DecompositionofOrganicMatter–ModernSewageTreatment–Drawbacksofimproperdisposalofwastes 

–Solidand liquid. 

EMPLOYABILITY 

 

ReferenceBooks: 1.Sharma–
HolisticapproachtoHospitalWasteManagementpublishedbyDept.ofHospitalAdministration– 
AIIMS,NewDelhi,2006. 
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SEM THREE NATURE ELECTIVE L P T C  

COURSECODE 20260EI33 3 0 0 3  

 

SUBJECTTITLE:TOURISMPRINCIPLES,POLICIESANDPRACTICES 
 

OBJECTIVE: 

TorealizethepotentialoftourismindustryinIndia.TounderstandthevariouselementsofTourismManagementandfa 
miliarize withthe Tourismpoliciesinthe nationalandinternationalcontext. 
 

COURSE OUTCOME 
Analyze, understand, and innovate the deliverables of tourism sector Create competitive edge to destinations through 

managerial skills Acquire entrepreneurial skill sets Possess vibrant interpersonal qualities Possess learning acumen 

 

Unit- I Tourism; an overview: Elements, Nature and Characteristics - Typology of Tourism - 

ClassificationofTourists-Tourismnetwork-Interdisciplinaryapproachestotourism- 

HistoricalDevelopmentofTourism-Majormotivationsanddeterrentstotravel. 

Unit-IITourismIndustry;StructureandComponents:Attractions-Accommodation-Activities-Transportation - 

F&B - Shopping - Entertainment- Infrastructure and Hospitality - Emerging areas oftourism- 

Rural,Eco,Medical,MICE,Literary,Indigenous,Wellness,Film,Golf,etc.,-IdealsofResponsibleTourism- 

Alternate Tourism -CaseStudiesonInternationalTourism. 

Unit-IIITourismImpacts-TourismAreaLifeCycle(TALC)-Doxey'sIndex– DemonstrationEffect-Push 

and Pull Theory - Tourism System - Mathieson and Wall Model & Leiper's Model - Stanley Plog's Model 

ofDestination Preferences - Demand and Supply in tourism - Tourism regulations - Present trends in 

DomesticandGlobaltourism-MNC'sinTourism Industry. 

Unit-IV Tourism Organizations: Role and Functions of World Tourism Organization (WTO), Pacific 

AsiaTravel Association(PATA) , World Tourism &Travel Council (WTTC) – Ministry of Tourism, Govt. 

EMPLOYABILITY 

ofIndia,ITDC,DepartmentofTourism,Govt.ofPuducherry,FHRAI,IHA,IATA,TAAI,IATO. 

Unit-VOverviewofFiveYearPlanswithspecialreferencetoEleventhFiveYearPlanforTourism 

Development and Promotion, National Action Plan, National Tourism Policy – Code of conduct for safe 

andSustainableTourismforIndia. 

 

TEXTBOOKS 

1. CharlesR.Goeldner&BrentRitchie,J.R.(2006),Tourism,Principles,Practices,Philosophies,JohnWileyandS 

ons,NewJersey. 
2. BhatiaA.K.(2001),InternationalTourismManagement,SterlingPublishers,NewDelhi. 

REFERENCES 

1. PageJ.Stephen&BruntPaul(2007),Tourism-AModernSynthesis,ThomsonPublishers,London. 

2. ChuckY.Gee,JamesC.Makens&DexterJ.L.Choy(1989),TheTravelIndustry,VanNostrandReinhold,NewY 

ork. 

3. RayYouell(1998),Tourism-anintroduction,AddisonWesleyLongman,Essex. 

4. GhoshBishwanath(2000),TourismandTravelManagement, 

VikasPublishingHouse,NewDelhi. 
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SEM THREE NATURE ELECTIVE L P T C  

COURSECODE 20260EI34 3 0 0 3  

 

SUBJECTTITLE:TOURISMPRODUCTSOFINDIA 
 

OBJECTIVE: 

 TostudythevastTouristresourcesofIndia; 

 Toconceptualizeatouritinerarybasedonvarietyofthemes;and Toidentify 

andmanage emergingtouristdestinations. 

COURSE OUTCOME 

Understand fundamentals of tourism from the management, marketing and financial perspectives.  

understand the concepts of travel and tourism, the framework of the system, types and form of 

tourism as well as the impacts of tourism.  describe the different types tourism resources of India, 

their importance in tourism and management. 
 
Unit - I Tourism products: Definition, Types and unique features - Tourism resources of India – 
Natural,Sociocultural,DiversitiesinLandform&Landscape-OutstandingGeographicalfeatures- 
Climate,Flora&Fauna. 

 
Unit-IINaturalresources:Wildlifesanctuaries-Nationalparks-Biospherereserves- 

MountainTouristResourcesandHillstations-Islands-Beaches-Caves&DesertsofIndia. 

 
Unit-IIIMajortourismcircuitsofIndia: InterStateandIntra-StateCircuits-ReligiousCircuits- 

HeritageCircuits-WildlifeCircuits.Casesofselectdestinations-Kerala,Rajasthan&Goa. 
 
Unit - IV Manmade resources: Adventure sports - Commercial attractions - Amusement Parks - 
Gaming - Shopping - Live Entertainments - Supplementary accommodation - House boats - 
Tree houses - Home stays - Tourism by rail - Palace on wheels - Deccan Odyssey & 
Goldenchariot. 

 
Unit - V Emerging Tourism Destinations of India: Ecotourism - Rural Tourism - Golf Tourism - 
WineTourism-CampingTourism-MedicalTourism-MICETourism-PilgrimageTourism. 

EMPLOYABILITY 

 

TEXTBOOKS 
1. S.P.Gupta(2002),CulturalTourisminIndia,IndraprasthaMuseumofArt 

andArchaeology,NewDelhi. 

 
REFERENCES 

 

1. StephenBall(2007),EncyclopedeaofTourismResourcesinIndia,B/H. 

2. ManojDixit(2002),Tourismproducts,NewRoyalBookCo.Lucknow. 

3. NormanDouglas.Ed.(2001),SpecialInterestTourism, 

4. John Wiley & Sons,Australia.SarinaSingh(2008),LonelyPlanet India. 
5. RobinetJacob(2007),IndianTourismProducts,AbhijeetPublications,Delhi. 
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SEM THREE NATURE ELECTIVE L P T C  

COURSECODE 20260EI35 3 0 0 3  

 

SUBJECTTITLE:DESTINATIONPLANNINGANDDEVELOPMENT 
 

OBJECTIVE: 

• Tofacilitatethe assessmentofthe tourismpotentialofa destinationandprepare tourism 
developmentplanaswellasmarketingtechniques; 

• Tofamiliarizewiththedestinationbrandingpractices;and 

• Tointroduceadvancedanalysisandresearchinthefieldofdestinationdevelopment. 

COURSE OUTCOME 

To understand the basic terminologies of tourism destination planning and development ➢➢ To develop conceptual 

clarity about the fundamental concepts of destination planning and development ➢➢ To identify the steps involved in 

tourism planning process ➢➢ To know the importance of destination planning and development 

 

 

Unit-1 Destination Development - Types of destinations, Characteristics of destinations - Destinations 

andproducts-DestinationManagementSystems-Destinationplanningguidelines- Destination SelectionProcess- 

TheValuesofTourism. 
 

Unit-IIDestinationPlanningProcessandAnalysis-NationalandRegionalTourismPlanningandDevelopment- 

Assessmentoftourismpotential-PlanningforSustainableTourismDevelopment-Contingency Planning - 

Economic, Social, Cultural and Environmental considerations - Demand and  supplymatch- 

Designandinnovations. 

 
Unit-IIIDestinationImageDevelopment-AttributesofDestinations:Person'sdeterminedimage,Destination 

determined image, measurement of destination image - Destination branding perspectives andchallenges- 

CreatingtheUniqueDestinationProposition-Placebrandinganddestinationimage- 

Destinationimageformationprocess;unstructuredimage-Productdevelopmentandpackaging- 

Destinationbrandingandthe web-Case Studyof Puducherryasabrand. 

 
Unit-IV Destination Promotion and Publicity - Six 'A's framework for tourism destinations - The 

dynamicwheel of tourism stakeholders - Destination Marketing Mix - Destination Competitiveness - 

DistributionChannels-MarketingCommunicationandStrategies. 

 
Unit-V Institutional Support: Public Private Partnership (PPP) - National Planning Policies for 

DestinationDevelopment-WTOGuidelinesforPlanners-Roleofurbancivicbodies:Townplanning-Characteristics 

ofrural tourism planning- Environmental Management Systems - Destination Vision- The focus of 

TourismPolicy:thecompetitivesustainabledestination- DestinationMapping(practicalassignment). 

EMPLOYABILITY 

 

TEXTBOOKS 

1.C.Gunn(2002),TourismPlanning:Basic, ConceptsandCases,CognizantPublication. 
 

REFERENCES 

1. NigelMorgan,AnnettePritchard&RogerPride(2001),Destinationbranding:CreatingtheUniqueProposition,B 

utterworthandHeinemann. 

2. RichardW.Butler(2006),theTourismAreaLifeCycle:ApplicationsandModifications,ChannelViewPublicatio 

ns. 

3. Claire,HavenTang&EleriEllisJones(2005),TourismSMEs,ServiceQualityandDestinationCompetitiveness, 

CABIPublishing. 
4. ShaliniSingh,DallenJ.Timothy&RossKingstonDowling(2003),TourisminDestinationommunities, 
CABIPublishing 
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SEM THREE NATURE ELECTIVE L P T C 

COURSECODE 20260EI36 3 0 0 3 

 

SUBJECTTITLE: TRAVELAGENCYANDTOUROPERATIONS 

OBJECTIVE: 

 Tounderstandthesignificanceoftravelagencyandtouroperationbusiness; 

 Toknowthecurrenttrendsandpracticesinthetourismandtraveltradesector; 

 Todevelopadequateknowledgeandskillsapplicabletotravelindustry. 

 

COURSE OUTCOME 

 defines travel and tourism concepts. 

 defines differences between travel and torism concepts. 

 explains historical development of travel and tourism concepts. 

 lists factors which are effective in the definition of travel. 

 

UNIT-ITravel Trade - Historical Perspectives - Emergence of Thomas Cook and 

AmericanExpress Company - Types of Tour Operators - Wholesale and Retail Travel Agency 
business -Linkages and Integration with the Principal Service Providers - the Changing 

ScenarioofTravelTrade. 
 

UNIT-IITravelAgencyandTourOperationBusiness-FunctionsofTravelAgency-Settingupafull- 
fledged Travel Agency -Sources of Income of a travel agency -Diversification ofBusiness - 
Travel Insurance, Forex, Cargo & MICE - Documentation - IATA Accreditation - 

RecognitionfromGovernment. 

 
UNIT-III Itinerary Planning & Development - Meaning, Importance and Types of Itinerary - 
Resources and Steps for Itinerary Planning - Do's and Dont's of Itinerary Preparation – 
TourFormulation and Designing Process - FITs & Group Tour Planning and Components – 
SpecialInterestTours(SITs). 

 
UNIT-IV Tour Packaging & Costing - Importance of Tour Packaging - Classifications of 

TourPackages - Components of Package Tours - Concept of costing - Types of costs – 

Componentsof tour cost - Preparation of cost sheet - Tour pricing - Calculation of tour price - 

Pricingstrategies-TourpackagesofThomasCook,SOTC,Cox&KingsandTCI. 

EMPLOYABILITY 

 

UNIT-VRoleandResponsibilityofTravelTradeAssociations:Objectives- 

RolesandfunctionsofUFTAA,PATA,ASTA,TAAI,IATO,ATAOI,ADTOI,IAAI,FIYTO,TAFI. 
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TEXTBOOKS 
1. Chand,M.(2002),TravelAgencyManagement:AnIntroductoryText,AnmolPublicationsPvt.Lt 

d.,NewDelhi. 

2. Negi.J(2005),TravelAgencyOperations:ConceptsandPrinciples,Kanishka,NewDelhi. 

REFERENCES 

1. Holloway,J.C.(2002),TheBusinessofTourism,PrenticeHall,London,pp.220-279. 
2. Roday.S,Biwal.A&Joshi.V.(2009),TourismOperationsandManagement,OxfordUniversityPre 

ss,NewDelhi,pp-164-296. 

3. Goeldner,R&Ritchie.B(2010),Tourism,Principles,PracticesandPhilosophies,JohnWiley&Son 

s,London. 
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SEM THREE NATURE ELECTIVE L P T C 

COURSECODE 20260EI37 3 0 0 3 

 
 

SUBJECTTITLE:HospitalityManagement 

OBJECTIVE: 
• Tounderstandtheessentialsofhospitalityindustry; 

• Tofamiliarizewithresortandeventmanagement;and 

• Todoprojectworkintheaboveareas. 

 

COURSE OUTCOME 

    Identify and apply business concepts and skills relevant to the operational areas of hospitality 

management.Describe and apply the fundamental principles of leadership and model the behavior 

of effective leaders. 

 
UNIT-I Introduction to Hospitality Industry: Classification of Hotels - Star Rating of Hotels - 
Classification on the basis of size, Location, Clientele, Duration of stay, level of Service- 
Classification on the basis of ownership - Alternative Accommodations - Hotel Tariff Plans - 
TypesofGuestRooms. 

 
UNIT-II Hotel Organization: Need for Organizational -Organizationalcharts,majordepartments 
of a hotel - Front Office, Housekeeping, Food and Beverage Service Departments,Food 
Production, Engineering and Maintenance, Accounts, Human Resource, Security, 
SalesandMarketing,Purchaseetc.. 

 
UNIT-III Room Reservations: Registration - Allotment of rooms - Stay, Departure – 
HandlingFIT-GIT-GuestServices-VariousGuestServices-Handlingguestmail-MessageHandling 

- Custody and control of keys - Guest paging - Safe deposit locker, left 

luggagehandling,wakeupcall,HandlingGuestComplaints. 

EMPLOYABILITY 

 
 

UNIT-IVEvaluatinghotelPerformance:MethodsofMeasuringHotelperformance–Occupancy 
ratio - Average Daily rate, Average Room rate per guest - Rev PAR - Market shareIndex- 
EvaluationofhotelbyGuest. 

 
UNIT-VYield Management: Elements of yield management, Measuring yield in the 
Hotelindustry,benefitsofyieldManagement,Challengesorproblemsinyieldmanagement. 
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TEXTBOOKS 

1. JagmohanNegi(1997),ProfessionalHotelManagement,S.Chand,NewDelhi 

2. G.Raghubalan&SmriteeRagubalan:HotelHousekeepingoperationsandManagement. 

 
REFERENCES 

 

1. JagmohanNegi,HotelsforTourismDevelopment,S.Chand,NewDelhi. 

2. JatashankarRTewari(2009),HotelfrontofficeoperationsandManagement,Oxfordpublication 

NewDelhi. 

3. GrayandLigouri(2000),HotelandMotelManagement andOperations,PHI,NewDelhi. 

4. SudheerAndrews(2009),HotelFrontOfficeTrainingManual,TataMcGrawHill,Bombay. 

5. JohnCousinsDavidFoskett&CaileinGillespie(2002),FoodandBeverageManagement,Pears 

onEducation,England. 
6. Arthur&Gladwell,HotelAssistantManager(Londoncommunicate,Barril,Jenkins) 
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SEM THREE NATURE ELECTIVE L P T C 

COURSECODE 20260EI38 3 0 0 3 

 

 

SUBJECTTITLE:INDIANCULTUREANDHERITAGE 

OBJECTIVE: 

 TostudytherichnessanddiversityofIndianculture; 

 To evaluatethecontemporarytrendsofIndiaculture;and 

 Toacknowledgeand appreciatetheco-existenceofdifferentculturaland 

religiouspracticesofIndia. 

COURSE OUTCOME 

         Students will have developed a better understanding of important issues 

related to gender in contemporary India.   

Unit - I Glimpses of Indian cultural history - Pre and Post Vedic periods - Ancient 
IndianLiteratures - Sacred Literature - Secular Literature - Ancient Society & Culture - 
Ashramas -VarnaSystem-Purushartha-Indianvs.WesternCulture. 

 
Unit - II Religions of India-Religious Shrines & Centers - Hindu, Buddhist, Jain, Sikh, Muslim, 
Christianandothers-BasicTenets-IndianVsWesternPhilosophy. 

 
Unit-IIICulturalHeritage-Ayurveda,Yogaandmeditation-PerformingArts:DanceForms 

-Music-Vocal&Instruments-FolkArts-IndianPaintingsandSculpture. 

EMPLOYABILITY 

 
 

Unit - IV Architectural Heritage - Rock cut Architecture - Buddhist Architecture - Gandhara 
&Mathura Schools of Art - Hindu Temple Architecture - Indo-Islamic Architecture - 
ModernArchitecture-Forts,PalacesandHavelies. 

 

Unit-VMuseumsandArtGalleries-FairsandFestivals-IndianCuisine-TraditionalArtsandCrafts- 

WorldHeritagesitesinIndia -ProblemsandProspectsofCulturalTourisminIndia. 

TEXTBOOKS 

1.Basham.A.L(1988),TheWonderthatwasIndia,RupaandCom,Delhi 

 

REFERENCES 

 
1. S.P.Gupta(2002),CulturalTourismin 

India,IndraprasthaMuseumofArtandArchaeology,NewDelhi. 

2. Hussain.A.K(1987),TheNationalCultureofIndia,NationalBookTrust,NewDelhi.3.RobinetJ 

acob(2007),IndianTourismProducts,Abhijeetpublications. 

4. SurendraSahai(2006),IndianArchitecture:HinduBuddhistandJain,PrakashBooks. 

5. TheGazetteofIndia:HistoryandCulture,Vol.2,publicationdivision,MinistryofInfor 

mationand Broadcasting,GovernmentofIndia,1988. 
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 SEM FOUR NATURE ELECTIVE L P T C  
COURSECODE 20260EI39 3 0 0 3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

126 

 

SUBJECTTITLE:TourismMarketing 

OBJECTIVE: 
• Toexposethestudentsto conceptsandcomponentsofmarketing; 

• Toacquaintthemwithtourismspecificmarketingskills;and 

• Tofamiliarizethemwiththecontemporarymarketingpractices. 

 

COURSE OUTCOME 

Understand the concept of tourism, basic about tourism industry. access and appropriately disseminate 

accurate and detailed product knowledge and destination information about different types of tourist.  

develop ongoing professional development strategies and plans to enhance industry knowledge and 

leadership skills for tourism industry sectors. 

Unit IEvolution of Marketing - Marketing for Tourism - The Tourism Product - Features 

ofTourismMarketing- MarketingFunctions-MarketResearch-TourismMarketingMix. 
 

Unit II Understanding the Market and the Consumer- Marketing Environment– 
ConsumerBehaviour - Buyer Decision Process - Demand Forecasting - Market Segmentation - 
Targeting -MarketPositioning. 

 
Unit III The 4 P's of Marketing : Product Designing - Branding and Packaging - New 

ProductDevelopment- 

ProductLifeCycle:Price:StrategiesandApproaches;Place:ChannelsofDistribution,  Promotion: 

Advertising - Sales Promotion - Publicity - Personal Selling; Other 
P's:People,PhysicalEvidenceandProcess. 

 
Unit IV Marketing of Tourism & Related Activities - Trends in Tourism Marketing – Marketing 
ofDestinations, Airlines, Hotels, Resorts, Travel Agencies, Events and other Tourism sub - 
sectorsandproducts. 

 
UnitVDevelopingMarketingSkillsforTourism-SelfMotivation-TeamBuilding- 
PersonalityDevelopment-Creativity&Innovation-InnovativeProductsinTourism- 
InternationalPerspectiveandContemporaryTrends. 

TEXTBOOKS 

1. ManjulaChaudhary(2010),TourismMarketing,OxfordUniversityPress,NewDelhi. 
 

REFERENCES 

 
1. KotlerPhilip(2006),MarketingManagement,PHI,Delhi. 

2. StantonWilliam. J(1999),FundamentalsofMarketing,McGrawHill,NewYork. 

3. RobinetJacob(2007),IndianTourismProducts,Abhijeetpublications. 

4. Neelamegham.S(1998),MarketinginIndia:Cases&Readings,Vikas,NewDelhi. 
5. RamasamyVS&Namakumar.S(1990),MarketingManagement:Planning&Control,Macmill 

an,NewDelhi. 
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SEM FOUR NATURE ELECTIVE L P T C 

COURSECODE 20260EI42 3 0 0 3 

 

SUBJECTTITLE:ECOTOURISM 

OBJECTIVE: 

 Tounderstandthesignificanceofecotourism; 

 Tocomprehendthetheoriesandpracticesofecotourism; 

 To befamiliarwiththemodelecotourismprojects;and 

 Tousethetheoreticalknowledgetomangeecotourismresources. 

 

COURSE OUTCOME 

Understand the concept of tourism, basic about tourism industry.  CO2: access and appropriately 

disseminate accurate and detailed product knowledge and destination information about different types of 

tourist.  CO3: develop ongoing professional development strategies and plans to enhance industry 

knowledge and leadership skills for tourism industry sectors 

 

UNIT-IFundamentalsofEcology-BasicLaws&ideasinEcology-FunctionandManagement 

of Ecosystem-Biodiversity and its Conservation-Pollution-Ecological Foot Prints - 

RelationshipbetweenTourism&Ecology. 
 

UNIT-IIEcotourism-Evolution,Principles,TrendsandFunctionsofEcotourism–MassTourism Vs 

Ecotourism -Typology of Eco-tourists - Ecotourism Activities & Impacts - 

WesternViewsofEcotourism-QubecDeclaration2002 -KyotoProtocol1997 -OsloDeclaration2007. 

 

UNIT-III Ecotourism Development - Sustainable Ecotourism - Resource Management - Socio- 

economicDevelopment-EcotourismPolicies,PlanningandImplementation-Eco-friendlyFacilities 

and Amenities - Carrying Capacity - Alternative Tourism -Responsible ecotourism- 

EcotourismProgramming. 

 
UNIT-IV  ConservationofEcotourism-ProtectedAreaManagementthroughEcotourism- 

stakeholderEngagement-CommunityParticipation-TypesofParticipation,IssuesandChallenges- 

EcotourismProjects-CaseStudiesonPeriyarNational  Park,ThenmalaEco-Project, Similipal 

Ecotourism Project, Sunderban Ecotourism Project, Kaziranga National Park,Run of Kutch, 

Nandadevi Biosphere Reserve, Corbett National Park, Gulf of  Mannar, 

KrugerNationalPark,SouthAfrica. 

 
UNIT-V Ecotourism Development Agencies- Role of the International Ecotourism Society – 
theUNWTO,UNDP,WWF-DepartmentofForestandEnvironment-GovernmentofIndia, 
ATREE,EQUATIONS. 

EMPLOYABILITY 
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TEXTBOOKS 

1.Fennel,D.A.(1999),Ecotourism-AnIntroduction,RoutledgePublication. 
 

REFERENCES 

1. Weaver,D.(2001),theEncyclopediaofEcotourism,CABIPublication. 

2. Fennel,D.A.(2002),EcotourismPolicyandPlanning,CABIPublishing,USA. 

3. SukantaKChaudhury,Cultural,EcologyandSustainableDevelopment,Mittal,New Delhi. 

4. RalfBuckley(2004),EnvironmentImpactsofEcotourism,CABI,London. 

5. RameshChawla(2006),EcologyandTourismDevelopment,Sumit International,NewDelhi. 
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SEM FOUR NATURE ELECTIVE L P T C 

COURSECODE 20260EI43 3 0 0 3 

 

SUBJECTTITLE:EventManagement 

OBJECTIVE: 

TofamiliarizethestudentswiththeessentialsofEventManagement;To 

understand thepotentialofMICEand EventTourism;and 

Toenablethestudentstotakeupprojectworkintheaboveareas.. 

COURSE OUTCOME 

Analyze the role of events in image building 

Explain all the steps of planning and organizing an event 

Plan and organize events 

Discuss ways of strategic marketing and media planning for events 

Demonstrate knowledge and ability to identify risk areas, evaluate safety measures 
 

UNIT IIntroduction to Events: Scope - Nature and Importance - Types of Events – 
Uniquefeaturesandsimilarities-PracticesinEventManagement-Keystepstoasuccessfulevent. 

 
UNIT II TheDynamicsofEventManagement:EventPlanningandorganizing–ProblemSolving and 
Crisis Management - Leadership and Participants Management - Managing PeopleandTime- 
SiteandInfrastructureManagement. 

UNIT III 

IntroductiontoMICE:PlanningMICE,ComponentsoftheConferenceMarket,Characteristics of 

Conferences and Conventions, MICE as a supplement to Tourism, the natureand demand of 
Conference markets- The Economic and Social significance of 

Conventions,processofConventionManagement. 
 
UNIT IV EventMarketing-Customer care - Marketing equipments and tools- Promotion,Media 
Relations and Publicity - Event Co-ordination - Visual and Electronic Communication -Event 
Presentation - Event Evaluation - Case Studies of events of National and Internationalimportance. 

 
UNIT V Travel Industry Fairs - Benefits of Fairs - ITB, WTM, BTF, TTW, FITUR, KTM, 

IITM,CII-Events,PATATravelMart. 

EMPLOYABILITY 
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TEXTBOOKS 

1. LeonardH.Hoyle(2002),EventMarketing,JohnWileyandSons,NewYork. 

2. AntonShone&BrynParry(2002),SuccessfulEventManagement,CengageLearning. 

 

REFERENCES 
 

1. BhatiaA.K.(2001),EventManagement,SterlingPublishers,NewDelhi. 

2. DavidC.Watt(1998),EventManagementinLeisureandTourism,Pearson,UK. 

3. JoeGoldBlatt(1997),SpecialEvents- 

BestPracticesinModernEventManagement,JohnWileyandSons,NewYork. 
4. AvrichBarry(1994),EventandEntertainmentMarketing,Vikas,NewDelhi. 

5. PanwarJ.S.(1998),MarketingintheNewEra,Sage,NewDelhi. 
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SEM FOUR NATURE ELECTIVE L P T C 

COURSECODE 20260EI44 3 0 0 3 

 

SUBJECTTITLE:E-TOURISM 

OBJECTIVE: 

 Tounderstandemergingbusiness models intourismandtravelindustry; 

 TostudytheimpactofInformationTechnologyontourismandtravelsector; 

 To explorethescopeofentrepreneurshipintheemerging e-tourismbusiness 

 

 

COURSE OUTCOME 

Analyze the various components of Tourism and to describe how they coincide each other. PO2: Depicts the 

interrelationship between travel, tourism and hospitality industries. PO3: Develop leadership skills and to 

provide necessary Managerial, Communicative, IT, product and Resource skills to effectively handle 

Tourism activities. 

 

Unit- I IntroductiontoE-tourism,HistoricalDevelopment- 

Electronictechnologyfordataprocessingandcommunication- 
Strategic,TacticalandoperationaluseofITinTourism. 

 
Unit - II Global Distribution System: History & Evolution - GDS & CRS - Levels of 
CRSParticipation - Hotel Distribution System - Cases of Amadeus - Galileo, World Span, 
Sabre,Abacus-ChangingBusinessmodelsofGDS. 

 
Unit - III Typologies of E-tourism: Business models - Business to Business (B2B) - Business 
toConsumer (B2C) - Consumer to Business (C2B) - Consumer to consumer (C2C) - Business 
toEmployees(B2E)-&BusinesstoGovernment(B2G). 

 
Unit- IV Payment Systems in E-tourism - Payment Gateway - Billing and Settlement Plan (BSP) - 
SecurityIssuesandCertification-FutureofE-tourism-TravelBlogs-E-marketingandpromotion of 
Tourism Products - Challenges for conventional business models & Competitivestrategies. 

 

Unit - VAmadeus Practical - Hands on Amadeus Software - Searching - Building, 

Retrieval,Display&CancelofPNR-Faredisplay-Itinerarypricing-Issuanceoftickets. 

EMPLOYABILITY 
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TEXTBOOKS 

1. SheldonP.(2002),TourismInformationTechnology,CABI. 

2. InkpenG.(2000),InformationtechnologyforTravelandTourism,AddisonWesley. 

 

REFERENCES 

1. BuhalisD.(2004),Etourism:InformationTechnologyforStrategicTourismManagement,Prentic 

eHallIndia. 

2. PoonA.(1998),Tourism,TechnologyandCompetitiveStrategies,CABI. 
3. RayportJ.F.&JaworskiB.J.(2002),IntroductiontoEcommerce,McGraw-Hill.4.Malvino 
A.P(1995),ElectronicPrinciples,McGraw-Hill. 
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 SEM THREE NATURE ELECTIVE L P T C  
COURSECODE 20260EJ33 3 0 0 3 

  

SUBJECTTITLE:AGRIBUSINESSENVIRONMENTANDPOLICYOB 
 

OBJECTIVE: 
To expose learners to the environment in which the agri-business is conducted. Focus will be 

onunderstandingmicroandmacroenvironmentalforcesandtheirimpactonagri-business. 

 
COURSE OUTCOME 
 

Understand the fundamentals of management with reference to agribusiness. 

Acquaint with various functional areas of agribusiness 

Study the managerial functions and its applications with reference to agribusiness 

Learn the concepts and process of Planning and Organizing 
Provides knowledge about the Staffing, Directing and Control 

 
UNIT I Role of agriculture in Indian economy; problems and policy changes relating to 

farmsupplies, farm production, agro processing, agricultural marketing, agricultural finance etc. in 

thecountry. 

 

UNITIIStructure of Agriculture-Linkages amongsub-sectors of theAgribusiness sector;economic 

reforms and Indian agriculture; impact of liberalization, privatization and 

globalizationonAgribusiness sector. 

 
UNIT III Emerging trends in production, processing, marketing and exports; policy controls 

andregulationsrelatingtotheindustrialsectorwithspecific referencetoagroindustries. 

 

UNIT IV Agribusiness policies- concept and formulation; and new dimensions in Agri 

businessenvironmentandpolicy. 

 

UNITV Agriculturalpriceandmarketing policies;publicdistributionsystemandotherpolicies. 

SuggestedReadings 
Adhikary M. 1986. Economic Environment of Business. S. Chand & 

Sons.Aswathappa 

K.1997.EssentialsofBusinessEnvironment.HimalayaPubl.FrancisCherunila 

m2003.BusinessEnvironment.Himalaya Publ. 
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SUBJECTTITLE:AGRICULTURALMARKETINGMANAGEMENTO 
 

BJECTIVE: 
To expose learners to the environment in which the agri-business is conducted. Focus will be 

onunderstanding micro and macro environmental forces and their impact on agri-business. 

Theobjective of this course is to give the students an understanding of concept, various 

policies,strategiesand decisionsrelating tomarketing that can bedeveloped byagribusinessfirms. 

UNIT I Meaning and scope, agricultural marketing and economic development; 
Agriculturalmarket structure – meaning, components and dynamics of market structure; 

marketing strategy –meaning & significance, formulation of marketing strategy; agribusiness 

marketing 

environment,designofmarketingmix,marketsegmentationandtargeting,determinantsofconsumer’sb 

ehaviour. 

 

UNITIIProductmanagement-productmanagementprocessanddecisions,newproductdevelopment – 

significance and classification of new product, stages and estimation of demand ofnew 

product;productlifecycle. 

 
UNIT III Pricing policies and practice for agribusiness - determinants of price, objectives 

ofpricingpolicies andpricingmethods. 

 

UNITIVPromotionalmanagement- 

advertisingplanningandexecution;salespromotion;gradingandstandardization. 

 

UNIT V Distribution management - storage and warehousing and transportation management 

foragriculturalproducts;marketingagencies/intermediaries– 

rolesandfunctions;distributionchannelsinvolvedinagribusiness. 

SuggestedReadings 

Acharya SS & Agarwal NL. 2004. Agricultural Marketing in India. 4th Ed. Oxford & 

IBH.KohlsRL&UhjJN.2005.Marketingof Agricultural Products.9thEd.PrenticeHall. 

KotlerP.2002.MarketingManagement–Analysis,Planning,ImplementationandControl.PearsonEdu. 

KrishnamacharyuluC&RamakrishanL.2002.RuralMarketing.PearsonEdu. 

RamaswamyVS&NanakumariS.2002.MarketingManagement.2ndEd.MacMillanIndia. 
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SUBJECT TITLE: FARM BUSINESS 
 

MANAGEMENTOBJECTIVE: 
Toacquaintthestudentswiththebasicprinciplesoffarmmanagementdealingwiththeanalysisoffarmres 

ources havingalternativeswithintheframeworkofresource restrictions. 

 

COURSE OUTCOME 
Understand the fundamentals of management with reference to agribusiness. 

Acquaint with various functional areas of agribusiness 
Study the managerial functions and its applications with reference to agribusiness 

Learn the concepts and process of Planning and Organizing 

 
UNIT   I   Nature,   scope,   characteristics   and role of   farm   business   management;   farm 
managementdecisions;farmmanagementproblems. 

 

UNITIIPrinciplesoffarmmanagementdecisions–principleofvariableproportion,costprinciple, 

principle of factor substitution, law of equi-marginal returns, opportunity cost principle,etc. 

 

UNIT III Tools of farm management and farm business analysis - farm planning and 

budgeting;Farmrecordsandaccounts,typesandproblemsinfarmrecordsandaccounts,networthstateme 

nt,farmefficiencymeasures. 

 

UNITIV Management offarmresources– Land,Labour,Farmmachinery,Farmbuilding,etc. 

 

UNIT V Risk and uncertainty in farming -sources of uncertainty in farming, management 

strategyto counteract uncertainty and decision making process in farm business management 

under risksanduncertainty. 

SuggestedReadings 

HeadyEO&JensenH.1960.FarmManagementEconomics.PrenticeHall. 
JohlSS&KapoorTR. 

1973.FundamentalsofFarmBusinessManagement.KalyaniPubl.KahlonAS&Singh 

K.1992.EconomicsofFarmManagement inIndia.Allied Publ. 

PandaSC.2007.FarmManagement&Agricultural Marketing.KalyaniPubl. 
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SUBJECTTITLE:MANAGEMENTOFAGRI BUSINESSCOOPERATIVES 

OBJECTIVE: 

Toacquaintthestudentswiththebasicprinciplesoffarmmanagementdealingwiththeanalysis 
offarmresourceshavingalternativeswithintheframeworkofresourcerestrictions. 
 

COURSE OUTCOME 

The Agri-Business Management assumes greater significance in the context of new economic regime & 

globalization of the Indian Agriculture & food industry. The Programme is structured so that core courses 

are taught and the field experience is provided enabling the students to understand and appreciate the 

various problems involved in Food and Agribusiness Management. 

UNIT I Cooperative administration- a global perspective, ecology of cooperative 

administration,cooperative sectorandeconomic development. 
 

UNIT II Cooperative management- nature, functions and purpose of cooperatives – 

procurement,storage, processing, marketing, process of cooperative formation, role of leadership 

in cooperativemanagement. 

 

UNIT III The state and cooperative movement, effects of cooperative law in management, 

longrange planningforcooperative expansion,policymaking. 

EMPLOYABILITY 

 
 

UNIT IV Human resource management, placement and role of board of directors in 

cooperativemanagement. 
 

UNIT V Overview of agribusiness cooperative– credit cooperatives, cooperative 

marketing,dairycooperative;financingagribusinesscooperative. 

SuggestedReadings 

AkmatJS.1978.NewDimensionsofCooperativeManagement. HimalayaPubl. 

House.AnsariAA.1990.CooperativeManagementPatterns.AnmolPubl. 
SahAK.1984.Professional ManagementfortheCooperatives.VikasPubl.House. 
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SUBJECTTITLE: FOODRETAILMANAGEMENT 
 

Objective The objective of this course is to assist students in understanding the structure 
andworkingoffoodmarketingsysteminIndia,toexaminehowthesystemaffectsfarmers,consumers and 

middlemen and to illustrate the response of this dynamic marketing system totechnological,socio- 

cultural,politicalandeconomicforcesovertime. 

 
COURSE OUTCOME 
Understand the functions of retail business and various retail formats and retail channels. Understand the 

difference between Retail and Manufacturing Supply Chain Understand, key drivers of retail supply chain 

and how to select a retail store location? Analyze Retail Market and Financial Strategy including product 

pricing. Integrate the various Supply Chain partners and how to collaborate with them. 
 
UNIT I Introduction to International Food market, India’s Competitive Position in World 
FoodTrade, Foreign Investment in Global Food Industry, Retail management and Food Retailing, 

TheNature of Change in Retailing, Organized Retailing in India, E-tailing and Understanding 

foodpreference of Indian Consumer, Food consumption and Expenditure pattern, Demographic 

andPsychographicfactorsaffectingFoodPatternofIndianConsumer. 

 
UNIT II Value Chain in Food Retailing, Principal trends in food wholesaling and retailing, 

foodwholesaling,foodretailing,thechangingnatureoffoodstores,variousretailingformats,competition 

and pricing in food retailing, market implications of new retail developments, valuechain and 

value additionsacrossthe chainin foodretail,foodservicemarketing. 

 
UNIT III 4 P’s in Food Retail Management, Brand Managementin Retailing, 

Merchandisepricing,PricingStrategiesusedinconventionalandnon- 

conventionalfoodretailing,Publicdistributionsystem,Promotionmixforfoodretailing,Managementof 

salespromotionandPublicity,AdvertisementStrategiesforfoodretailers. 

 
UNIT IV Managing Retail Operations, Managing Retailers’ Finances, Merchandise buying 

andhandling,MerchandisePricing,Logistics,procurementofFoodproductsandHandlingTransportatio 

nofFoodProducts. 

 
UNIT V Retail Sales Management Types of Retail Selling, Salesperson selection, 

Salespersontraining,Evaluation andMonitoring,CustomerRelationshipManagement, 

ManagingHumanResourcesinretailing,LegalandEthicalissuesinRetailing. 

SuggestedReadings 

Berman & Evans. 2008. Retail Management: A Strategic Approach. 10th Ed. Prentice Hall 

ofIndia. 

Cox.2006. Retailing:AnIntroduction.5thEd.PearsonEdu. 

LevyM& WeitzBW.2004.RetailingManagement.5thEd.McGrawHill 
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SUBJECTTITLE: MANAGEMENTOFAGRICULTURALINPUTMARKETING 
 

Objective The objective of   this   course is togive the students   an   understanding of 
Different marketingconceptandmarketingsystemincontextofagriculturalinputs. 

 

COURSE OUTCOME 

 Understand and appreciate the structure and working of the agricultural marketing system in 

 Learn how agriculture marketing system affects the farmers, consumers and intermediaries. 

 Develop strategies through which the dynamic marketing system will respond to create a 

win-win situation for all the 

 Appreciate the possible changes in the agriculture input, output and food market because of 

pandemic Covid 19 and need for the appropriate 

 
UNIT I   Agricultural   input   marketing   –   meaning   and   importance;   Management   of 
distributionchannels for agricultural input marketing; Agricultural Inputs and their types – farm 
and non-farm,role ofcooperative,public andprivate sectorsinagriinputmarketing. 

 
UNIT II Seed- Importance of seed input; Types of seeds- hybrid, high yielding and quality 

seeds;Demand and supply of seeds; Seed marketing channels, pricing, exportimport of seeds; 

Role ofNSCandStateSeedCorporation. 

 
UNITIIIChemicalFertilizers-Production,export- 

import,supplyofchemicalfertilizers,Demand/consumption,Pricesandpricingpolicy;subsidyonfertili 

zers;marketingsystem– 

marketingchannels,problemsindistribution;RoleofIFFCOandKRIBCOinfertilizermarketing. 

 
UNITIVPlantProtectionChemicals-Production,export/import,consumption,marketingsystem 

–marketingchannels;Electricity/DieselOil- 
marketinganddistributionsystem;pricingofelectricityforagricultureuse;subsidyonelectricity. 

 
UNIT V Farm Machinery- Production, supply, demand, Marketing and distribution channels 

offarmmachines;Agro- 

industriesCorporationandmarketingoffarmmachines/implements/Equipments. 

SuggestedReadings 
Acharya SS & Agarwal NL. 2004. Agricultural Marketing in India. 4th Ed. Oxford & 

IBH.BroadwayAC&BroadwayArifA.2003.ATextBookofAgri- 

BusinessManagement.Kalyani.SinghAK&PandeyS.2005.RuralMarketing.NewAge. 

SinghSukhpal2004.RuralMarketing-FocusonAgriculturalInputs.VikasPubl.House. 
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SUBJECTTITLE: AGRISUPPLYCHAINMANAGEMENT 

Objective The course introduces students to the concepts and processes of agricultural 

supplychain management, framework for structuring supply chain drivers; network designs, 

demandforecasting,inventoryplanning,sourcing decisionsand ITenablementofsupplychain. 

 

COURSE OUTCOME 
Understand the fundamentals of elements and functions of supply chain, role of drivers and demand 

forecasting. To apply various techniques of inventory management and their practical situations.  Analyze 

how supply chain decisions related to facility location can be applied to various industries and designing the 

supply chain. How various warehousing management system and transportation can be practiced in various 

industries 

 

 

 

 
+U++N+I+T++I++S+u+p+p+l+y+ Chain:  Changing  Business  Environment;  SCM:  Present  Need;  Conceptual 
Modelof Supply Chain Management; Evolution of SCM; SCM Approach; Traditional Agri. 

SupplyChainManagementApproach;ModernSupplyChainManagementApproach;Elements 

inSCM. 

 
UNIT II Demand Managementin Supply Chain:Types of Demand,Demand Planning 

andForecasting;OperationsManagementinSupplyChain,BasicPrinciplesofManufacturingManagem 

ent. 

 
UNITIIIProcurementManagementinAgri.Supplychain:PurchasingCycle,TypesofPurchases,Contr 

act/CorporateFarming,ClassificationofPurchasesGoodsorServices,Traditional  Inventory 

Management, Material Requirements Planning, Just in Time  (JIT), 

VendorManagedInventory(VMI). 

 
UNIT IV Logistics Management: History and Evolution of Logistics; Elements of 

Logistics;Management;DistributionManagement,DistributionStrategies;PoolDistribution;Transpor 

tation Management; FleetManagement; ServiceInnovation; Warehousing; 

PackagingforLogistics,Third-PartyLogistics(TPL/3PL);GPSTechnology. 

 
UNIT V Concept of Information Technology: IT Application in SCM;  Advanced Planning 

andScheduling;SCMinElectronicBusiness;RoleofKnowledgeinSCM;PerformanceMeasurement 

and Controls in Agri. Supply Chain Management- Benchmarking: introduction,conceptandforms 

ofBenchmarking. 

SuggestedReadings 

AltekarRV. 

2006.SupplyChainManagement:ConceptsandCases.PrenticeHallofIndia. 

Monczka R, Trent R & Handfield R. 2002. Purchasing and Supply 

ChainManagement.ThomsonAsia. 

vanWeeleAJ.2000.PurchasingandSupplyChainManagementAnalysis,Plan 
ningandPractice.Vikas Publ.House. 
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SUBJECTTITLE: AGRICULTUREECONOMICS 

Objective:Basicobjectiveofthiscourseis 
toimpartknowledgeaboutcurrentIndianagriculture,policiesandchangeswhichhavetakenplaceinthepos 

tindependenceperiodwithaspecialfocus 
uponproblemsbeingfacedinthelightofchallengesoffoodsecurityandsustainableagriculture. 
 
COURSE OUTCOME 

 
Able to acquire knowledge and analytical skills in addressing the issues of agricultural marketing. 
Enhancing expertise in improving the performance of the marketing institutions and the players in 
marketing of agricultural commodities. 

UNIT-IRoleandimportanceof AgricultureinEconomicDevelopment,Features of IndianAgriculture, 

Causes of low productivity, Socio-cultural and Institutional constraints, Suggestivemeasures for 

improving Agricultural Productivity, Brief review of agricultural development underthe 

Fiveyearplans,ProblemsofIndianAgriculture 
 

UNIT-II Land reforms: Meaning, Need and objectives, Measures contemplated to achieve 

theobjectives of land reforms, Abolition of Intermediaries, Tenancy Reforms, Reorganisation 

ofAgriculture,RuralDevelopmentProgrammesanditsimpactonRuralDevelopmentandAgriculturalde 

velopment,MNREGA,BharatNirman 

 
UNIT-III Agricultural Labour: Definition, causes of growth, conditions and problems, 

measuresfor improvement, Farm size and Efficiency, Food Security and Public Distribution 

System, FoodSecuritySystemAct2013 

EMPLOYABILITY 

 

UNIT-IV Modern Technology Vs Institutional Reforms. New agricultural technology and 

FarmMechanisation,Choiceofappropriatetechnologyinagriculture.GreenRevolution- 

concept,impactandscope,Agriculture andeconomic reforms. 

 

UNIT-V:AGRICULTUREANDGLOBALIZATION Internationaltradeinagricultural 

commodities- 

RoleofWorldTradeOrganization;Issuesinliberalizationofdomesticandinternationaltradeinagricultur 
e-ImpactofWTO onIndianagriculture 

SuggestedReading: 

1. MishraandPuri:IndianEconomy,(LatestEdition)HimalayaPublishingHouse,NewDelhi 

2. RuddarDuttandK.P.M.Sundaram:IndianEconomy,(LatestEdition)S.Chand&Co.,New 

Delhi 

3. MinistryofFinance, Govt.ofIndian:EconomicSurvey,variousissues 

4. EconomicandPoliticalWeekly,SelectedArticles 

6.MinistryofAgriculture,Govt.ofIndia,"Indian AgricultureataGlance 2012" 
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SUBJECTTITLE:AGRICULTURALANDMICRO-FINANCE  

Objective:Objective:TofamiliarizestudentswiththeAgriculturalFinancialSystem,MicrofinanceSys 

temandtoolsandtechniquesused forbettermanagementdecisions. 

 

COURSE OUTCOME 
Understand the fundamentals of management with reference to agribusiness. 

Acquaint with various functional areas of agribusiness 
Study the managerial functions and its applications with reference to agribusiness 

Learn the concepts and process of Planning and Organizing 

Provides knowledge about the Staffing, Directing and Control. 

 
 

UNIT-I Need and Importance of Agriculture Finance, Essential Features of Agriculture 

creditsystem, Agricultural credit Structure in India. Non-institutional financing for Agriculture, 

Meritsand Demerits. Management of Agri-Finance: View point of Borrower and lender. 

EconomicfeasibilityTestsofFarmcreditproposal(ThreeR’sofcredit&FourC’sofCredit). 

 
UNIT-II Methods and mechanics of Lending to Agriculture, Role and functions of NABARD 

forAgriculture Finance Role of Commercial Bank and Agricultural Finance, Regional Rural 

BanksandRuralFinance,Its viability,Problems andchallenges 

 
UNIT-III Multi-agency Approach to agricultural Finance, Problems of Over dues of 

Agriculturalloans.MeasurestoovercometheProblemofoverdues.PublicFarmFinancingSchemes:Fin 

ancing of Bio-Gas Plant, Financing of Paultry Development, Financing of Dairy 

Development,FinancingofCustomsServicesUnits,FinancingofMinorIrrigationSchemes 

 

UNIT- 

IVMicrofinance:ConceptandRevolution,Grameenexperiment.GrowthanddevelopmentofMicro- 

financeinBungladesh,Worldwithoutpoverty-ViewsofMuhammadYunus. Microfinance and SHGs 

in India and its importance for socio- economic development ofpoorfamilies. 

 

UNIT-V Microfinance and women empowerment.Role of NABARDin linking SHGs 

withBanks,Growth andDevelopment.SGSYandSHGs.Roleof MFIs(Non- 

BankingFinancialInstitutions)in expandingmicro-creditfacilities for the poorest of poor in 

thecountry. TheseMFIs include SKS microfinance, SHARE, BASIX, etc. Some case studies on 

microfinance andAgriculture Finance. 

SuggestedReadings: 

1. S.S.M.Desai:Agriculture&RuralBankinginIndia,HPH 

3. Pension:AgriculturalFinance, TataMcGrowHill 

4. Bauman.IDieslam&EC:CapitalandCreditNeeds inChangingAgriculture,PHI 

5. RaisAhmed:Micro- FinanceandWomenEmpowerment.MittalPub. NewDelhi 

6. MalcolmHarper:PracticalMicro-Finance-ATrainingGuideforSouthAsia 

7. K.G.Karmakar,Rural andSelfHelpGroupsMicrofinanceNeedsandconceptsinIndia,SAgaPub. 
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SUBJECTTITLE: NEWTRENDSANDDEVELOPMENTINAGRI-SECTOR 

Objective:Objective:TofamiliarizestudentswiththeAgriculturalFinancialSystem,MicrofinanceSys 

temandtoolsand techniquesused forbettermanagementdecisions. 

 
COURSE OUTCOME 

Enable students to gain knowledge on  agricultural marketing, challenges and prospects for improving agricultural marketing 

system  Gain skills to analyze Marketing Functions, Market Information and IntelligenceImparting knowledge of themarketing 

efficiency and agricultural prices 

Learn the Markets and Market StructureProvide the platform to the students ofMarketing of Agricultural Inputs. 

 

 

 

 
UNITIAgribusinessManagement 

ConceptofE-agribusiness,Need&importanceofE-agribusiness,DifferentmodelsinE- 

agribusiness,MicrofinancewithspecialreferencetoSHGs. 

 

UNITIIGreenhouse/Polyhousetechniques 

Basic concept of Green house / Polyhouse, Constructing Green House / Polyhouse, 

DifferentcommerciallyimportanthorticulturalandotherplantsgrowninGreenHouse/Polyhouse,Impor 

tance &futurescopeofthetechnique. 

 

UNIT III PlantTissue cultureBasic concept, scope & importance of planttissue 

culture,Fundamental technique followed in tissue culture, Major crop plants exploited in tissue 

culturetechnique. Biodiesel sector Basic concept of biodiesel, Different crop plants used in 

biodiesel,Benefits of biodieselin comparison tocrude diesel 

/petrol,Manufacturingbiodiesel,Algalbiodiesel. 

 

UNIT IV Managerial aspects in Food Processing Industry Organization of a food 

processingunit: Different department involved in a food processing company and importance of 

coordinationin those departments etc. Importance of production, marketing & distribution aspects 

in foodprocessing sector. Management of Agro Processing Industry Factors to be considered 

whileestablishingfoodprocessingplantincludinggovernmentnorms&requirements,Actualprocessing 

of Agri-produce intofinal products, Utilization of byproducts in agroprocessingindustry 

 

UNITV WaterManagement: 

Sourcesofwaterandwaterrequirementofcrops,irrigationwateruseefficiencyMicro- 

irrigationsystems,economicuseofwaterWaterconservationmeasures,rainwaterharvesting,gullypluggi 

ng,contourbunding,terracing,checkingrun-offwaterWatersheddevelopmentprogrammes, problems 

of water management, water pollution and strategies to overcome themReferenceBooks 

1. “CommercialAgri-enterprises-StrategyAchievementandFutureprospects”, S.N. 

Misra,Deep&DeepPulications, NewDelhi. 

2. IndianAgriculture&Agri-businessmanagement,Dr.Smita Diwse,KrishiResourceManagementNetwork 

3. B.Misra,G.C.Kar,S.N.Misra,2004,”AgroIndustriesandEconomicDevelopment,Avisionofthe21stCentury”,Deep&D 

eepPublicationsPvt.Ltd.,NewDelhi 

4. DairyTechnology,BySukumarDe,TataMC GrewHillsPublication,NewDelhi 
5. Foodbiotechnology,SNTripathy,DominantPublishersandDistributors,NewDelhi 

6. WaterResourcesbyMinistryofAgriculture,Govt.ofIndia 

7. PrinciplesofSoilConservationandWaterManagement byH.R.ArakeriandRoyD. 
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___________________________________________________________________

________ 

SCHOOL OF ARTS AND SCIENCE 

DEPARTMENT OF CHEMISTRY 

B.Sc CHEMISTRY – REGULATION 2020 

COURSE STRUCTURE 

                                                                          SEMESTER – I  

COURSE CODE COURSE TITLE L T P C 

20110AEC11/   

20111AEC11/ 

20132AEC11/ 

20135AEC11 

Tamil – I /   

Advanced English – I  / 

Hindi – I /                                                                     

French-I                                                                       

4 0 0 2 

20111AEC12 English – I  4 0 0 2 

20114AEC13 General Chemistry - I 6 0 0 4 

20114AEC14L Volumetric Analysis Lab 0 0 3 2 

20112AEC15A (OR) 

20114AEC17 

Calculus and Fourier Series 5 0 0 4 

General and Applied Botany –I 6 0 0 6 
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20112AEC16A (OR) 

20114AEC18L 

Algebra and Trigonometry 4 0 0 3 

General Botany Lab –I 0 0 3 2 

201INDCONS Indian Constitution 0 0 0 0 

201LSCUV Universal Human Values - - - 2 

                                                                       

Total 
29 0 06 19 

SEMESTER - II 

 

20110AEC21/   

20111AEC21/ 
20131AEC21/ 

20135AEC21 

Tamil – II /   

Advanced English – I I / 
Hindi – II /                                                                     

French-II                                                                       

 

4 

 

0 

 

0 

 

2 

20111AEC22 English – II 4 0 0 2 

20114AEC23 General Chemistry - II 6 0 0 4 

20114AEC24L Organic Analysis Lab 0 0 3 2 

20112AEC25A (OR) 

20114AEC29A 

ODE, PDE and Laplace Transform 5 0 0 4 

General and Applied  Botany –II 6 0 0 6 

20112AEC26A 

20114AEC20L 

Analytical Geometry in Vector Calculus 4 0 0 3 

General Botany Lab –II 0 0 3 2 

20114RLC27 Research Led Seminar  _ _ _ 1 

20LSCCS Communication Skills - - - 2 

201SSCBE Basic Behavioral Etiquette - - - 2 

                                                                     

Total                                      
29 0 06 22 

SEMESTER – III 

20110AEC31/   

20111AEC31/ 

20131AEC31/ 
20135AEC31 

Tamil – III /   

Advanced English – II I / 

Hindi – III /                                                                     
French-III                                                                       

 

4 

 

0 

 

0 

 

2 

20111AEC32 English – III 4 0 0 2 

20114AEC33 General Chemistry - III 5 0 0 4 

20114AEC34L Physical Chemistry Lab - I 0 0 3 2 

20113AEC35 Physics - I  6 0 0 5 

20113AEC36L Physics Lab - I 0 0 3 2 

20114RMC37 Research Methodology 2 0 0 2 

201ACLSOAN Office automation - - - 2 
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Total  
21 0 06 21 

SEMESTER - IV 

20110AEC41/   

20111AEC41/ 

20131AEC41/ 

20135AEC41 

Tamil – IV /   

Advanced English – IV / 

Hindi – IV /                                                                     

French-IV                                                                       

 

4 

 

0 

 

0 

 

2 

20111AEC42 English-IV 4 0 0 2 

20114AEC43 General Chemistry - IV 5 0 0 4 

20114AEC44L Physical Chemistry Lab - II 0 0 3 2 

20113AEC45 Physics - II 6 0 0 5 

20113AEC46L Physics Lab - II 0 0 3 2 

201ENVTSTU Environmental Studies  2 - - 2 

201LSCLS  Leadership and Management Skills - - - 2 

201SSCAQ General Aptitude and Quantitative Ability - - - 2 

 
                                                                      

Total                                                                                                                                                            
21 0 06 23 

                                                                           SEMESTER - V 

20114AEC51 Inorganic Chemistry - I 
5 0 0 4 

20114AEC52 Organic Chemistry - I 
4 1 0 3 

20114AEC53 Physical Chemistry - I 
4 1 0 4 

20114AEC54L 
Inorganic Qualitative Analysis Lab 0 0 3 2 

20114AEC55L 
Gravimetric Analysis Lab 0 0 3 2 

20114DSC56_ Discipline Specific  Elective -I 
5 0 0 3 

20114BRC57 Participation in Bounded Research  
- - - 1 

201_SEC05_ Skill Based Elective - V - - - 2 

 

                                                                        

Total 
18 02 06 21 

SEMESTER - VI 
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20114AEC61 Inorganic Chemistry - II 4 1 0 4 

20114AEC62 Organic Chemistry - II 5 0 0 5 

20114AEC63L Industrial Chemistry Practical 0 0 3 2 

20114AEC64L Domestic Products Preparation - Practical 0 0 3 2 

20114DSC65_ Discipline Specific  Elective - II  5 0 0 3 

201_ _OEC66_ Open Elective    4 0 0 2 

20114PRW67 Project Work  0 0 0 4 

201LSCCE Community Engagement - - - 1 

201SSCIM Interview Skills Training and Mock Test - - - 2 

20114PEE Programme Exit Examination 0 0 0 1 

 Total 
18 01 06 26 

 

Total Credits of the Program 132 

                            

 

 

 

 

 

 

 

 

 

                              DISCIPLINE SPECIFIC ELECTIVE COURSES -I 

Semester 
Elective 

No. 
Course Code Course Title 

           

        V 

 

        I 

20114DSC56A 

20114DSC56B 

a)  Pharmaceutical Chemistry          
b)  Agricultural Chemistry 

           

                              DISCIPLINE SPECIFIC ELECTIVE COURSES –II 

Semester 
Elective 

No. 
Course Code Course Title 

 

       VI 

 

       II 

20114DSC66A 

20114DSC66B 

a)  Polymer Chemistry               

b)  Nano Science    

                                            

 

                                           OPEN ELECTIVE COURSES 

Semester    Course 

code 

                                            Course Title 
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      VI 

20110OEC Tamil  Ilakkiya Varalaru 

20111OEC Journalism 

20112OEC Development of Mathematical Skills 

20113OEC Instrumentation 

20116OEC Wildlife Conservation 

20120OEC E-Learning 

20120OEC Web Technology 

20161OEC Banking Service 

                                          

 

 

 

 

 

 

 

 

 

 

                                          SKILL BASED ELECTIVE COURSES 

Semester 
Skill Based 

Elective 
Course Code Course Title 

I I 20120SEC01AL 

20160SEC01B 

a) Package Lab - I         

b) Effective Communication 

II II 20120SEC02AL 

20160SEC02B 

a) Package Lab - II       

b) Self Development 

III III 20120SEC03AL 

20160SEC03B 

a) Package Lab - III  

b) Interpersonal Relations and 
Social  

    Responspilities 

IV IV 20120SEC04AL 

20160SEC04B 

a) Package Lab - IV 

b) Etiquette and Interviewing 

Skills 

V V 20120SEC05AL 
20160SEC05B 

a)  Package Lab - V 
b) Leadership Skills and Body  

    Language 

VI VI 20120SEC06AL 

20160SEC06B 

a) Package Lab - VI  

b) Life Skills and other Skills 

                                                                        

                                                RESEARCH BASED COURSES 

Semester Course Code Course Title 

2468



       II 20114RLC27 Research Led Seminar 

      III 20114RMC37 Research Methodology 

       V  20114BRC57 Participation in Bounded 

Research 

                                                          

                                                      

 CREDIT DISTRIBUTION 

 

SEMESTE

R 

  AEC   SEC   DSC   OEC RESEARC

H 

OTHER

S 

 

TOTA

L 

I 20 03    01 23 

II 20 03   01  23 

III 18 03   03  24 

IV 20 03    01 23 

V 20 03 04  02  28 

VI 14 03 04 02 05 02 31 

TOTAL 108 18 8 2 11 03 152 

 

 

 

 

 

SEMESTER – I 

COURSE 

CODE 
COURSE TITLE L T P C 

  20110AEC11                                    Tamil – I  4 0 0 2 

தமிழ்  -1 

                பாடத்திட்டம் 

இளங்கலை: பருவம் 1 – பிரிவு –1     முதை் பருவம் - தாள் - 1 

இக்காை இைக்கியம், செய்யுள், சிறுகலத, இைக்கணம், 

இைக்கிய வரைாறு மனப்பாடப்பகுதி 

அைகு – 1 

பாரதியார ்ததெபக்திப் பாடை்கள் சுதந்திரப் சபருலம சுதந்திரப் 

பயிர ்  சுதந்திர ததவியின் துதி சதாண்டு செய்யும் அடிலம  

பாரதிதாென் வீரத்தாய் 

அைகு – 2 

சுரதா – நை்ை தீரப்்பு  கண்ணதாென் - கந்தை் துணியின் கலத 

பட்டுக்தகாட்லட கை்யாணசுந்தரம் - நண்டு செய்த சதாண்டு – 

காைம் ெரியிை்தை   மு.தமத்தா – வாலழயடி வாலழ வாலி – தாய் 

அைகு – 3 2469



சிறுகலத - இளதவனிற் குறிப்புகள் - திருலவயாறு பாைகுமார ்

அைகு – 4 

இைக்கணம்  எழுத்து  மனப்பாடப்பகுதி  

அைகு – 5 

இைக்கிய வரைாறு  சிறுகலத, புதினம், நாடகம், உலரநலட, 

கவிலத,புதுக்கவிலத 

 

     தாள் - 1 

ஒப்பலடவு – மதிப்சபண் 40 

பாடதச்தாடரப்ுலடய கட்டுலர – 20 மதிப்சபண் 

ஆத்திெச்ூடி – 20 மதிப்சபண் 

அறம் செய விரும்பு, ஆறுவது சினம், இயை்வது கரதவை், ஈவது 

விைக்தகை், உலடயது விளம்தபை், ஊக்கமது லகவிதடை், எண் 

எழுத்து இகதழை்,ஏற்பது இகழ்ெச்ி, ஐயம் இட்டு உண், ஒப்புரவு 

ஒழுகு, ஓதுவது ஒழிதயை்,ஓளவியம் தபதெை், கண்டு ஒன்று 

சொை்தைை், ஞயம்பட உலர, இடம்பட வீடு எதடை், இணக்கம் 

அறிந்து இணங்கு, தந்லத தாய்ப்தபன்,நன்றி 

மறதவை்,பருவத்தத பயிரச்ெய், இயை்பு அைாதன 

செதயை்,வஞ்ெகம் தபதெை்,இளலமயிை் 

கை்,அனந்தை்ஆதடை்,கடிவது மற,கீழ்லம அகற்று,குணமது 

லகவிதடை்,சகடுப்பது ஒழி, தகள்வி முயை்,ொன்தறார ்இனத்து 

இரு, தொம்பித்திரிதயை். 

 

(தமற்;கண்ட தலைப்புகளிை் ஏததனும் ஒன்றனுக்கு கவிலத( மரபு 

அை்ைது புதுக்கவிலத) கலத,கட்டுலர,நாடகம் எழுதி வரெ ்

செய்து ெரிப்பாரத்்து மதிப்சபண் வழங்கிடவும்) 

 

 

 

 

 

 

COURSE CODE COURSE TITLE L T P C 

  20111AEC11 Advanced English-I 4 0 0 2 

 

Aim:  

To improve the knowledge of English  

Objective: 

To familiarize with the glossary terms, figures of speech 

To improve vocabulary  2470



To learn how to edit and proof read 

To know the comparison and contrast and cause and effect forms  

To understand the impact of the speeches of famous people 

Outcome:  

Develop vocabulary 

Read and comprehend literature 

 

UNIT –I  

Glossary of grammar terms  

Figures of speech  

UNIT – II  

Foreign words and phrases 

British and American Vocabulary 

UNIT – III  

Speeches of famous people:  

Mahatma Gandhi-Abraham Lincoln-Swami Vivekananda-John F. Kennedy 

UNIT – IV  

Editing  

Proof reading  

UNIT – V  

Comparison and contrast  

Cause and effect  

 

 

References: 

English Grammar                                       -Wren and Martin 

English Grammar and Composition       -Radhakrishna Pillai 

Essentials of Business Communication     -Rajendra Pal &J.S Korlahalli Sultan Chand 

& Sons  

English for writers and translators             -Robin Macpherson 

Technical Communication                          -Meenakshi Sharma & Sangeetha Sharma 

The World’s Great Speeches                     - Sudhir Kumar Sharma Galaxy Publishers 

English Work Book-I&II                           -Jewelcy Jawahar 

 

 

 

COURSE CODE COURSE TITLE L T P C 

        20111AEC12 English-I 4 0 0 2 

Aim:  

To acquaint students with learning English through literature 2471



Objective: 

To improve English delightfully through simple poems, essays  

To throw light on fiction 

To read and comprehend literature 

Outcome:  

Read and comprehend literature 

 

UNIT –I 

The Art of Reading                                                - Lin Yutang 

An Eco-Feminist Vision                                        -Aruna Gnanadason 

UNIT – II 

The Merchant of Death                                -Nanda Kishore Mishra & John 

Kennet      

She Spoke for all Nature                      -Young world ‘The Hindu’ 

UNIT –III 

Because I could not Stop for Death         -Emily Dickinson 

Stopping by Woods on a Snowy Evening        -Robert Frost 

UNIT –IV 

Enterprise             -Nissim Ezekiel 

Love poem for a wife                                            -A.K Ramanujam 

UNIT –V 

Oliver Twist                                                           -Charles Dickens 

 

References:-  

The Art of Reading/ Experiencing Poetry, S.Murugesan and Dr.K.Chellappan, 

Emerald Publishers 

 

 

 

COURSE 

CODE 
COURSE TITLE L T P C 

  20114AEC13                         General Chemistry - I 6 1 0 5 

 

Aim:  

To study about the theoretical and molecular models of chemical compounds. 

 

Objective: 

To provide a broad foundation in chemistry that stresses scientific reasoning and 

analytical problem solving with a molecular perspective. 

To expose the students to a breadth of experimental techniques using modern 2472



instrumentation. 

Outcome: 

The student will learn the laboratory skills needed to design, safely conduct and 

interpret chemical research. 

The student will acquire a foundation of chemistry of sufficient breadth and depth to 

enable them to understand and critically interpret the primary chemical literature. 

 

UNIT – I 

 Basic concepts in organic chemistry -Electron displacement effects – Inductive, 

electrometric and mesmeric effects, resonance, hyperconjugation and steric effects. 

Homolytic and heterolytic fission of carbon - carbon bonds. Reaction intermediates: 

- free radicals, carbocations, carbocations, carbones, nitrenes and arynes - their 

stability. 

 

UNIT II 

Standard solution - primary and secondary standards solution, Types of titrimetric 

reactions - redox and precipitation titrimetric reactions. Indicators - effect of change 

in pH - neutralization – mixed and fluorescent indicators. Halogen family 

comparative study of halogens and their compounds- unique nature of fluorides and 

Oxides and oxyacids of halogens - preparation and properties 

 

UNIT III 

Nomenclature of organic compounds  - IUPAC naming of simple and substituted 

Aliphatic, aromatic and alicylic compounds_Alkanes :  Mechanism  of free radical 

substitution in alkanes. Petroleum-thermal and catalytic process of cracking 

Synthetic petrol - Fischer, Tropsch and Bergtus processes, flash point, fire point, 

smoke point, knocking, octane number 

 

UNIT IV 

Liquid State: Liquid crystals classification, structures Properties and 

applications. Colloidal State: Size of colloidal particles-gold number- peptisation, 

stability of colloids, coagulation and protection. Reverse Osmosis and desalination 

of sea water. Electrophoresis and endosmosis. 

 

UNIT V 

Solid state: Nature of the solid state - seven crystal systems - Bravais lattice unit cell, 

law of rational indices (Weiss indices), Miller indices, symmetry) elements in 

crystals (for cubic system) 

X-Ray diffraction by crystals — derivation of Bragg's equation – Bragg method - 

Crystal structure of NaCI, KCI, ZnS, CsCl determination of Avogadro number 2473



 

 

 

 

References: 

 

R.D. Madan, J.S.Tiwari and G.L.Mudhara, A Text book of First Year 

B.Sc.Chemistry, S.Chand&Co. 

G.S.Manku, Theoretical Principles of Inorganic Chemistry, Tata McGraw Hill, New 

Delhi. 

Paula Yaukanis Bruice- Organic Chemistry, Prentice Hall. 

J.D.Lee,Concise Inorganic Chemistry, 5th Edition, Blackwell Science Ltd, Oxford, 

2002. 

B.S.Bahl and Arun Bahl, Advanced Organic Chemistry, S.Chand and Co., New Delhi. 

B.R.Puri and Sharma, Principles of Physical Chemistry. 

 

 

 

 

COURSE CODE COURSE TITLE L T P C 

20112AEC15A  Calculus and Fourier Series 4 0 0 4 

Aim: 

To equip the students with basic differentiation, integration and Fourier series. 

Objectives: 

This course is designed to give students, basic elementary calculus to allow them to 

tackle to solve Fourier series problems.  

Outcomes: 

By the end of this course, the student should solve the differentiation, integration and 

Fourier series. 

Unit – I  

Leibnitz theorem (Proof not needed) and its applications – curvature and radius of 

curvature in Cartesian only (Proof not needed) – total differential coefficient (Proof 

not needed) – Jacobians of two & three variables – Simple problems in all these. 

Unit – II 

Reduction formula (when n is a +ve integer) for (i) 

∫
𝑏

𝑎

𝑒𝑎𝑥𝑥𝑛𝑑𝑥  

∫
𝑎

𝑠𝑖𝑛𝑛𝑥 𝑑𝑥 

2474



∫
𝑎

𝑐𝑜𝑠𝑛𝑥 𝑑𝑥 

∫
𝑥

0

𝑒𝑎𝑥𝑥𝑛𝑑𝑥 

∫
0

𝑠𝑖𝑛𝑛𝑥 𝑑𝑥 

without proof ∫0
𝑠𝑖𝑛𝑛𝑥𝑐𝑜𝑠𝑛𝑥 𝑑𝑥 and illustrations 

Unit – III 

Beta and Gamma functions 

Unit – IV 

Evaluation of double and tripe integrals in simple cases – changing the order and 

evaluating of the double integration (Cartesian only) 

Unit – V 

Definition of Fourier series – Finding fourier coefficients for a given periodic function 

with period 2𝜋 and with period 2l – use of odd and even functions in evaluating 

fourier coefficients – half range sine and cosine series. 

Reference: 

 

Calculus – T.K.M. Pillai 

Trigonometry & Fourier series – T.K.M. Pillai. 

 

 

 

COURSE CODE COURSE TITLE L T P C 

20112AEC16A  Algebra and Trigonometry 4 0 0 4 

 

Aim: 

To study Algebra and Trigonometry to solve various applications in chemistry. 

Objectives: 

This course is designed to give students, the student should know the algebra and 

trigonometry. 

Outcomes: 

By the end of this course, the student should solve the algebra and Trigonometry 

concepts to solve the problems. 

Unit – I  

Binomial, Exponential & Logarithmic series (Formulae only) – Summation 

Unit – II 

Nonsingular, symmetric, skew symmetric, orthogonal, Hermitian, skew Hermitian 

and unitary matrices – Characteristics equation, eigen values, eigen vector – Cayley 2475



Hamilton’s theorem (proof not needed) Simple application only.  

Unit – III 

Expansion of sinn𝜃, cosn𝜃, tann(n being a positive integer) – Expansion of 

𝑠𝑖𝑛𝑛𝜃, 𝑐𝑜𝑠𝑛𝜃, 𝑠𝑖𝑛𝑛𝜃 𝑐𝑜𝑠𝑚𝜃 in a series of sines and cosines of multiples of 𝜃 (𝜃 – 

given in radius) Expansion of sin𝜃, cos𝜃 and tan𝜃 in terms of powers of 𝜃 (only 

problems in all the above) 

Unit – IV 

Euler’s formula for ei𝜃 – definition of hyperbolic functions – formulae involving 

hyperbolic functions – relation between hyperbolic and circular function – 

expansion of sinhx, coshx, tanhx in power of x. 

Unit – V 

Expansion of inverse hyperbolic function – sinh-1x, cosh-1x and tanh-1x -  Separation 

of real and imaginary parts of sin(x+iy), cos(x+iy), tan(x+iy), sinh(x+iy), 

cosh(x+iy), tanh(x+iy) 

References: 

1. T.K.M. Pillai, T.Natarajan, K.S. Ganapathi, Algebra, Vol I. S.Viswanathan 

Pvt.Ltd., Chennai – 2004 

2. S.Narayanan, T.K.M.Pillai, S.Viswanathan Pvt.Ltd. & Vijay Nicole imprint Pvt. 

Ltd. 2004. 

 

 

 

COURSE 

CODE 
COURSE TITLE L T P C 

  20114SEC14L                     Volumetric Analysis Lab 0 0 3 2 

 

 

Strong acid vs strong base. 

Weak acid vs strong base. 

Estimation of ferrous sulphate. 

Estimation of oxalic acid. 

Estimation of copper. 

Estimation of potassium dichromate. 

Estimation of potassium permanganate. 

Estimation of Ca by EDTA. 

 

Employability/Entrepreneurship/Skill development 
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COURSE 

CODE 
COURSE TITLE 

L T P C 

201INDCONS  Indian Constitution 1 0 0 1 

 

Objectives: 

1. To make the students understand about the democratic rule and parliamentarian 

administration  

2. To appreciate the salient features of the Indian constitution  

3. To know the fundamental rights and constitutional remedies  

4. To make familiar with powers and positions of the union executive ,union 

parliament and the supreme court .  

5. To exercise the adult franchise of voting and appreciate the electoral system of 

Indian democracy. 

 

Learning Out comes: 

1. Democratic values and citizenship training are gained 

2. Awareness on fundamental rights are established  

3. The function of union government and state government are learnt 

4. The power and functions of the judiciary are learnt thoroughly 

5. Appreaciation of democratic parliamentary rule is learnt 

 

Unit I::The making of Indian constitution  

The constitution assembly organization –character -work salient features of the 

constitution- written and detailed constitution -socialism –secularism-democracy 

and   republic. 

 

Unit II: Fundamental rights and fundamental duties  of the citizens 

Right of equality -right of freedom- right against exploitation -right to  freedom of 

religion- cultural and educational rights -right to constitutional remedies -

fundamental duties . 

 

Unit III: Directive principles of state policy 

Socialistic principles-Gandhi an principles-liberal and general principles -differences 

between fundamental rights and directive principles 

 

Unit IV: The union executive, union parliament and Supreme Court  

Powers and positions of the president -qualification _method of election of president 

and vice president -prime minister -Rajya  Sabah -Lok Sabah .the supreme court -

high court -functions and position of supreme court and high court  

 2477



Unit V: State council -election system and parliamentary democracy in India.  

State council of ministers -chief minister -election system in India-main features 

election commission-features of Indian democracy. 

 

References: 

1) Palekar.s.a. Indian constitution government and politics, ABD publications, India 

2) Aiyer, alladi  krishnaswami, Constitution and fundamental rights 2055. 

3) Markandan.  k.c.directive  Principles in the Indian constitution 2066. 

4) Kashyap. Subash c, Our parliament ,National book trust , New Delhi 2089 

 

 

 

SEMESTER – II 

COURSE 

CODE 
COURSE TITLE L T P C 

   20110AEC21 Tamil – II 4 0 0 2 

 

தமிழ் பாடத்திட்டம்  இளங்கலை : பருவம் -2 

தாள் - 2 

செய்யுள் - பக்தி இைக்கியம், சிற்றிைக்கியம், இைக்கணம், 

இைக்கிய வரைாறு.மனப்பாடப்பகுதி 

அைகு-1 

திருஞானெம்பந்தர ் ததவாரம் -இடரினும் தளரினும் – பதிகம்  

திருநாவுக்கரெர ் ததவாரம் - அன்னம் பாலிக்கும் திை்லை – 

பதிகம் திருவாெகம் - தகாயிற் திருப்பதிகம் 

திருமந்திரம் - 25, 85, 139,238,250,252,270,724,2104,2716 திருஅருட்பா – 

சதய்வமணி மாலை 1,8,9 

அைகு-2 

நம்மாழ்வார ் - 1 பாசுரம்- திருவாய்சமாழி –எம்சபருமானுக்கு 

ஆட்படுதை் இன்பதம 

சபரியாழ்வார ் - 1 பாசுரம் - திருப்பை்ைாண்டு – தாைப்பருவம் 

நாெச்ியார ்திருசமாழி -10 பாடை்கள்- ஆறாம் திருசமாழி 

அைகு-3 

சிற்றிைக்கியம் , முக்கூடற்பள்ளு- வளலம, செழுலம மதுலர 

மீனாட்சியம்லம பிள்லளத்தமிழ்- தாைப்பருவம்-

ஐந்துபாடை்கள் 

அைகு-4 

இைக்கணம் சொை் மனப்பாடப்பகுதி 

அைகு-5 

2478



இைக்கிய வரைாறு லெவ, லவணவ இைக்கியங்கள் 

சிற்றிைக்கியம்.பள்ளு பிள்லளத்தமிழ் பரணி 

தாள் -2 

ஒப்பலடவு – மதிப்சபண் 40 

பாடதச்தாடரப்ுலடய கட்டுலர 20 மதிப்சபண் 

சகான்லற தவந்தன் 20 மதிப்சபண் 

அன்லனயும் பிதாவும் முன்னறி சதய்வம், இை்ைறம் அை்ைது 

நை்ைறம் அன்று, ஊருடன் பலகக்கின் தவருடன் சகடும்,ஏவா 

மக்கள் மூவா மருந்து,ஒளவியம் தபசுதை் ஆக்கத்திற்கு அழிவு, 

அஃகமும் காசும் சிக்கனத்ததாடு,கற்சபனப்படுவது 

சொை்திறம்பாலம,கிட்டாதாயின் சவட்சடன மற,கீதழார ்

ஆயினும் தாழ உலர,குற்றம் பாரக்்கின் சுற்;றம் இை்லை, கூர ்

அம்பு ஆயினும் வீரீயம் தபதெை், சகடுவது செய்யின் விடுவது 

கருமம், லகப்சபாருள் தன்னின்,சமய்ப்சபாருள் 

கை்வி,சீலரத்ததடின் ஏலரத்ததடு, சுற்றத்திற்கு அழகு சூழ 

இருத்தை்,சூதும் வாதும் தவதலன செய்யும்,தெமம்புகினும் 

யாமத்து உறங்கு, தொம்பர ் என்பவர ் ததம்பித்திரிவர,் தந்லத 

சொை்மிக்க மந்திரம் இை்லை, தாயிற் சிறந்தது ஒரு தகாவிலும் 

இை்லை, திலரகடை் ஓடியும் திரவியம் ததடு, தீராக் தகாபம் 

தபாராய் முடியும், ததாழதனாடும் ஏழலம தபதெை்,நாசடங்கும் 

வாழக் தகசடான்றும் இை்லை,நீரகம் சபாருந்திய ஊரகத்து இரு, 

பாதைாடு ஆயினும் காைம் அறிந்து உண், லபயெ ் சென்றாை் 

லவயம் தாங்கும், மருந்தத ஆயினும் விருந்ததாடு உண், 

முற்பகை் செய்யின் பிற்பகை் விலளயும், தமழிெ ் செை்வம் 

தகாலழபடாது. 

(தமற்;கண்ட தலைப்புகளிை் ஏததனும் ஒன்றனுக்கு கவிலத( மரபு 

அை்ைது புதுக்கவிலத) கலத,கட்டுலர,நாடகம் எழுதி வரெ ்

செய்து ெரிப்பாரத்்து மதிப்சபண் வழங்கிடவும்) 

 
 
 

COURSE CODE COURSE TITLE L T P C 

  20111AEC21 Advanced English-II 4 0 0 2 

 

Aim:  

To improve the knowledge of English  

Objective: 

To understand the format of e-mail, fax and memos 

To write itinerary, checklist, invitation, circular, instruction, recommendations 

To understand the impact of the biographies of famous people 2479



Outcome:  

Develop writing skill 

Read and comprehend literature 

 

UNIT –I  

E-mail, Fax, Memos  

UNIT – II  

Itinerary, Checklist 

UNIT – III  

Invitation, Circular  

UNIT – IV  

Instruction, Recommendations 

UNIT – V  

Biographies of famous people: 

Mother Teresa-Madam Curie-Charles Chaplin-Vikram Sarabhai  

References: 

English Grammar                                       -Wren and Martin 

English Grammar and Composition  -Radhakrishna Pillai 

Technical Communication                          -Meenakshi Sharma & Sangeetha Sharma 

Inspiring Lives                                           -Maruthi Publishers 

English Work Book-I&II                           -Jewelcy Jawahar 
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COURSE 

CODE 
COURSE TITLE 

L T P C 

   20111AEC22 English-II 4 0 0 2 

 

Aim: 

To acquaint learners with different trends of writing 

Objective: 

To empower students to acquire language skills through literature 

To enable the students to appreciate literature 

To develop the conversational skills through one act plays 

Outcome:  

Read and comprehend literature. 

 

UNIT – I 

Ecology                                       -A.K. Ramanujan     

Gift                                        -Alice Walker 

The First Meeting                                      -Sujata Bhatt 

 

UNIT –II 

Fueled                                                   -Marcie Hans 

Asleep                                                   -Ernst Jandl 

Buying and selling                                                 -Khalil Gibran 

 

UNIT –III 

The End of living and The Beginning of Survival - Chief Seattle 

My Wood                                                              - E.M.Forster 

The Meeting of Races                                      - Rabindranath Tagore 

 

UNIT – IV 

The Refugee                                                               -K.A. Abbas 

I Have a Dream                                       -Martin Luther king 

Those People Next Door                                     -A.G. Gardiner 

UNIT – V 

Marriage is a private Affair                                     -Chinua Achebe 

The Fortune Teller                                                      -Karel Capek 

Proposal                                       -Anton Chekov 

 

References:-  

Gathered Wisdom                                                      -GowriSivaraman EmeraldPublishers 

 2481



 

COURSE 

CODE 
COURSE TITLE L T P C 

  20114SEC23 General Chemistry -II 6 1 0 5 

 

Aim: 

Develop an appreciation of chemistry and its application in daily life. 

 

Objective: 

To teach students to analyze data from experiments or from other sources.  

To acquire students a readiness in becoming responsible citizens in a changing world. 

 

Outcome: 

Students will be skilled in problem solving, critical thinking and analytical reasoning 

as applied to scientific problems. 

Students will be able to explore new areas of research in both chemistry and allied 

fields of science and technology. 

 

UNIT I 

Alkynes: Acidity of acetylene, formation of acetylides, addition of water with HgSO4 

catalyst, addition of hydrogen halides and halogens, oxidation, ozonolysis and 

hydroboration (mechanisms).  

Cycloalkanes: Preparation using Wurtz's reaction, Dieckmann's ring closure and 

reductions of aromatic hydrocarbons. Substitution and ring opening reactions. 

Baeyer's strain theory and theory of stainless rings. 

 

UNIT II 

Quantum numbers - principal, Azimuthal, magnetic and spin quantum numbers and 

their significance - Pauli exclusion principle - Hund's rule - Aufbau principle, (n+1) 

rule, stability of half-filled and fully filled orbitals - inert pair effect. 

 

UNIT III 

Quantum theory: Bohr's model of atoms. Bohr's theory of hydrogen and spectral lines. 

Limitations of Bohr model. Somerfield’s extinction. Photoelectric effect and 

Compton Effect. Debroglie's equation and verification (Davisson and Germer expt) 

 

UNIT IV 

Chemical Kinetics: Rate of reactions, rate laws, rate constant, order and molecularity 

of reactions. Rate equations for zero, first, second and third order reactions. 

Derviation of rate constant for Zero, first and second order reactions. Fractional 2482



order reactions. Examples- Half-life period, Pseudo first order reactions. 

 

UNIT V  

Polymerization: Types- free radical, cationic and anionic polymerizations with 

mechanisms. 

Preparation of polymers - addition polymers (PE, PVC, Teflon and PS)-Condensation 

polymers (Nylon6.6, tereylene) - synthetic rubbers (Buna, Butyl rubber, SBR, 

neoprene) - natural rubber. 

 

References: 

S.S.Dara — A Text Book of Environmental Chemistry and Pollution 

Control- S.Chand and Co. 

D.N.Bajpai — Advanced Physical Chemistry — S.Chand and Co. 

Bruce H.Mahan, University Chemistry, Narosa Publishers, New Delhi, 2089. 

R.T.Morrison and R.N.Boyd, Organic Chemistry, 6th Edition. 

I.L.Finar Organic Chemistry , Volume I 

R.D.Madan, Advanced Inorganic Chemistry.  

Puri and Sharma, Text Book of Physical Chemistry. 

 

 

COURSE 

CODE 
COURSE TITLE  L T P C 

  20114SEC24L                  Organic  Analysis Lab  0 0 3 2 

 

A study of the reactions of the following organic compounds,: 

Carbohydrate,  

Amide,  

Aldehyde,  

Ketone,  

Acid,  

Phenol. 

 

The students may be trained to perform the specific reactions like tests for elements 

(nitrogen only) aliphatic or aromatic saturated or unsaturated and functional group 

present and record their observations. 

 

Preparation (Single stage) involving  

Nitration,  

Hydrolysis  

Bromination.  2483



 

Employability/Entrepreneurship/Skill development 

 

 

 

COURSE CODE 
COURSE TITLE L T P C 

20112AEC25A 
 ODE, PDE and Laplace 

Transform 
4 0 0 4 

Aim: 

To study the Ordinary Differential Equations, Partial Differential Equations and 

Laplace Trans for my to solve mathematical applications in chemistry. 

Objectives: 

This course is designed to give students, the student should know the Differential 

Equations and Laplace Transform. 

Outcomes: 

By the end of this course, the student should solve the ODE, PDE and LAPLACE 

TRANSFORM concepts to solve the problems. 

UNIT I:  

Ordinary differential equations of first order but of higher degree- Equations solvable 

for x and y – solvable for dy/dx, clairaut’s form (simple case only)- homogeneous 

linear  differential equation(Variable coefficients), variation of parameter. 

UNIT II:  

Formation of partial differential equation by eliminating constants and by eliminating 

of arbitrary functions- definition of general, particular and complete solution – 

singular integral(Geometrical meaning not required) solution of first order equations 

in the slandered forms f(p,q=0, f(x,p,q)=0, f(z,p,q)=0 f1(x,p=f2(y,p) 

z=(x,p+yq=f(p,q).  

UNIT III:  

Lagrange’s method for solving Pp + Qq = R where p,q,r functions of X, Y, Z- 

(geometrical meaning is not needed)- (only problem in all the above- No proof 

needed for any formula ) Cherpit’s method  The four standard forms.  

UNIT IV:  

Laplace Trnsforms- Definitions-  

L(eat) L(cosat), L(sinat), L(tn) where n is a positive integer – Basic theorem inlaplace 

(transform only) L (e -st cosbt), L(e-st sinbt), L[e-st f(t)]-L[F(t), L[f(t)], L[f’(t)] 

UNIT V:  

Inverse Laplace transform related to the above standard forms- solving second order 

ODE with constant coefficients using  laplace transforms and simultaneous equation, 

variable coeffiecients. Fourier series: Periodic functions — Dirichlet conditions 

(Without Proof) Odd and Even functions change of interval — Half range series.  2484



References: 

1. S. Narayanan – differential equations 

2. T.K.M Pillai & S.Naranyanan- calculus 

3. M.L.Khanna- differential  calculus 

 

COURSE 

CODE 
COURSE TITLE L T P C 

20112AEC26A Analytical Geometry in Vector Calculus 4 0 0 4 

  

Aim: 

To study analytical geometry in vector calculus for the application in Chemistry.  

Objectives: 

This course is designed to give students; the student should know and solve the 

analytical geometry in vector calculus. 

Outcomes: 

By the end of this course, the student should solve problems of analytical Geometry 

in vector calculus. 

UNIT – I 

Vector differentiation – velocity & acceleration vectors- Gradient of a vector 

directional derivative  - Init normal vector- tragent plane 

Unit- II 

Divergence- Curl – Solenoidal & Irrotational  vector- Double operators – Properties 

connecting grad, div & curl of a vector. 

Unit –III 

Vector integration –Line integrals – Conservative force field – Scalar field- Scalar 

potential- work done by d Force- Surface integrals – Volume integrals. 

Unit –IV 

Gauss divergence theorem , Stoke’s theorem (statement, application & verification 

only) 

Unit –V 

Equation of sphere – Target plane – plane section of a sphere – Finding the centre & 

radius of the circle of integration – sphere through the circle of integration (only 

problem in all above) 

Reference: 

T.K. Manickavasagem Pillai, Analytical Geometry (3D) & Vector calculus, Neq 

Gamma Publishing House, 2091 

SEMESTER – III 

COURSE 

CODE 
COURSE TITLE  L  T  P  C 

2485



   20110AEC31 Tamil –III   4 0 0   2 

 

தமிழ் 

      பாடத்திட்டம் 

  இளங்கலை : பருவம் மூன்று- 

   தாள் – 3  செய்யுள் - காப்பியங்கள், இைக்கணம்,இைக்கிய 

வரைாறு, மனப்பாடப்பகுதி 

அலகு-1 

சிைப்பதிகாரம்-வழக்குலர காலத மணிதமகலை-ஆதிலர 

பிெல்ெயிட்ட காலத சீவகசிந்தாமணி-நாட்டுவளம் 10 

பாடை்கள் 

அலகு-2 

சபரியபுராணம்- சமய்ப்சபாருள் நாயனார ் புராணம்  

கம்பராமாயணம்-வாலி வலதப்படைம் 

அலகு-3 

சீறாப்புராணம் - கரம் சபாருத்து படைம் இதயசுகாவியம் - 

மலழப்சபாழிவு 

அலகு-4 

இைக்கணம் யாப்பு மனப்பாடப்பகுதி 

அலகு-5 

இைக்கிய வரைாறு காப்பியங்கள் ஐஞ்சிறுகாப்பியங்கள் 

புராணங்கள், இதிகாெங்கள் 

 தாள் - 3 

ஓப்படைவு – மதிப்பபண் 40 

பாைத்பதாைர்புடையக் கைட்ுடர 20 மதிப்பபண் 

சவற்றி தவற்லக 20 மதிப்சபண் 

எழுத்து அறிவித்தவன் இலறவன் ஆகும், கவ்விக்கு அழகு கெடற 

சமாழிதை், செை்வரக்்கு அழகு செழுங்கிலள தாங்குதை், 

மன்னவரக்்கு அழகு செங்தகாை் முலறலம, லவசியரக்்கு அழகு 

வளர ்சபாருள் ஈட்டை், உழவரக்்கு அழகு உழுது ஊண் விரும்பை், 

மந்திரிக்கு அழகு வரும் சபாருள் உலரத்தை், தந்திரிக்கு அழகு 

தறுகண் ஆண்லம, உண்டிக்கு அழகு விருந்ததாடு உண்டை், 

சபண்டிரக்்;கு அழகு எதிர ் தபொதிருத்தை்,அறிஞரக்்கு அழகு 

கற்றுணரந்்து அடங்கை், வறிஞரக்்கு அழகு வறுலமயிை் 

செம்லம, சபரிதயார ்எை்ைாம் சபரிதயாரும் அை்ைர.்சிறிதயார ்

எை்ைாம் சிறியரும் அை்ைர,்அடினும் ஆவின் பாை் தன் சுலவ 

குன்றாது, சுடினும் செம்சபான் தன்சனாளி சகடாது, 

அலறக்கினும் ெந்தனம் தன் மனம் மாறாது சபருலமயும் 

சிறுலமயும் தான் தர வருதம, அறிவுலட ஒருவலன அரசும் 

விரும்பு, யாலனக்கு இை்லை தானமும், தருமமும்,பூலனக்கு 2486



இை்லை தவமும் தலயயும், ஞானிக்கு இை்லை இன்பமும் 

துன்பமும் , அெெ்மும் நாணமும் அறிவிதைாருக்கு இை்லை, 

நாளும் கிழலமயும் நலிந்ததாருக்கு இை்லை,  தகளும் கிலளயும் 

சகட்தடாருக்கு இை்லை,உலடலமயும் வறுலமயும் ஒரு வழி 

நிை்ைா,இரந்ததாரக்்கு ஈவதும் உலடதயார ் கடதன,பழியா 

வருவது சமாழியாது ஒழிவது, சுழியா வருபுனை் இழியாது 

ஒழிவது, துலணதயாடு அை்ைது சநடுவழி தபாதகை்.  

 

(தமற்;கண்ட தலைப்புகளிை் ஏததனும் ஒன்றனுக்கு கவிலத( மரபு 

அை்ைது புதுக்கவிலத) கலத,கட்டுலர,நாடகம் எழுதி வரெ ்

செய்து ெரிப்பாரத்்து மதிப்சபண் வழங்கிடவும்) 

 

 

 

COURSE CODE COURSE TITLE L T P C 

   20111AEC31 Advanced English-III 4 0 0 2 

 

Aim:  

To improve the knowledge of English  

Objective: 

To familiarize with the organs of speech and the description and classification of 

speech sounds 

To understand consonant cluster, syllable, word accent and intonation. 

To know how to interpret graphics 

To write slogans and advertisements 

Outcome:  

Understand Phonetics 

Develop writing skill 

 

UNIT –I  

The organs of speech, Classification of speech sounds , Vowels and Diphthongs 

UNIT –II  

Consonants, Consonant cluster  

UNIT – III 

Syllable, Word accent, Intonation 

UNIT – IV  

Idiom, Interpretation of graphics 

UNIT – V  

Slogan writing, Writing advertisement  

 2487



References: 

English Grammar                                             -Wren and Martin 

English Grammar and Composition             -Radhakrishna Pillai 

Technical Communication                                -Meenakshi Sharma & Sangeetha 

Sharma 

A text book of Phonetics for Indian Students  -T.B. Balasubramaniyan     

 

 

COURSE CODE COURSE TITLE   L  T   P  C 

    20111AEC32 English-III   4   0   0   2 

 

Aim: 

To acquaint students with learning English through literature 

Objective: 

To sensitize students to language use through prescribed text 

To develop the conversational skills through one act plays 

Outcome:  

Read and comprehend literature 

 

UNIT – 1 

The Doctor’s World             - R.K. Narayan 

The Postmaster             - Rabindranath Tagore 

Princess September            - E.Somerest Maugham 

UNIT – II 

The Price of Flowers             -Prabhat Kumar Mukhopadhyay 

The Open Window             -Saki 

The Model Millionaire            -Oscar Wilde 

UNIT –III 

My Brother My Brother            - Norah Burke 

Uneasy Home Coming                     - Will F. Jenkins 

Resignation             - Premchand 

UNIT –IV 

The Referee                                      -W.H. Andrews & Geoffrey Dreamer 

The Case of the Stolen Diamonds    -Farrell Mitchell 

UNIT – V 

The Dear Departed             -Stanley Houghton 

The Princess and the Wood Cutter   -Alan Alexander Milne 

References:-  

Nine Short Stories                         -Steuart H.King  Blackie Books 

One-Act plays of Today                    -T.Prabhakar  Emerald Publishers 2488



 

 

COURSE CODE COURSE TITLE L T P C 

   20114SEC33 General Chemistry - III 5 0 0 5 

Aim:  

To acquaint with the knowledge  of nature of metals and its characters. 

Objective:  

The student will acquire a foundation of chemistry of sufficient breadth and depth to 

enable them to understand and critically interpret the primary chemical literature. 

The student will learn the laboratory skills needed to design, safely conduct and 

interpret chemical research. 

Outcome: 

Students will be skilled in problem solving, critical thinking and analytical reasoning 

as applied to scientific problems. 

Students will be able to clearly communicate the results of scientific work in oral, 

written and electronic formats to both scientists and the public at large. 

UNIT I 

Alkali and alkaline earth metals:  

Comparative study of alkali and alkaline metal compounds (oxides, halides, 

hydroxides, carbonates, sulphates). Diagonal relationship between lithium and 

magnesium, lithium aluminium hydride and sodium borohydride — preparation, 

properties and uses. Coinage metals: Comparative study of coinage metals. Zinc 

Group metals: Comparative study of Zinc group metals. Galvanization, existence of 

mercurous ion and Hg2+ principles of qualitative analysis -solubility product, 

principles of elimination of interfering radicals, common effect, reactions including 

spot tests in qualitative analysis. 

UNIT II 

Inner transition elements:  

Lanthanides—occurrence—electronic configuration — oxidation sates, magnetic 

properties, complexation behaviour. Actinides —occurrence — electronic 

configuration — oxidation states, magnetic properties and complexation behavior. 

Lanthanide contraction. Chemistry of thorium and uranium — occurrence, 

extraction and uses. Mineral wealth of India —minerals found in India. Steel and 

alloy steels — Heat treatment of steel. 

UNIT III 

Aromatic hydrocarbons and Aromaticity:  

Structure and stability of benzene ring — resonance in benzene — delocalized π 

electron cloud in benzene. Aromaticity — Huckel's Rule — examples — benzene, 

naphthalene, anthracene, furan, pyrrole, thiophene and ferrocene. Electrophilic 

substitution reactions in aromatic compounds. General mechanism of electrophilic 2489



substitution reactions — Nitration, sulphonation , halogenation, Friedel-Crafts 

alkylation and acylation reactions — nuclear and side chain halogenations. 

 

 

UNIT IV 

Polynuclear hydrocarbons-  

Napthalene and anthracene — isolation, properties, structure and uses. Aromatic 

nucleophilic substitution — Benzyne mechanism and intermediate complex 

formation mechanism — effect of substituents on reactivity. 

UNIT V 

Magnetic properties of matter- magnetic flux- magnetic permeability —magnetic 

susceptibility. diamagnetism, paramagnetism, ferro and anti-ferro magnetism — 

Curie temperature. Determination of magnetic susceptibility —Buoy's method — 

number of unpaired electrons. Application to structural problems K3Fe (CN) 6, 

K4Fe (CN) 6 and Ni (Co) 4. 

 

References: 

P.L.Soni & Mohankatyal, Text Book of Inorganic Chemistry 20th Revised edn., 

Sultan Chand 2092. 

R.B.Puri & L.R.Sharma, "Principles of Inorganic Chemistry," Sultan Chand, 2089. 

P.L.Soni & H.M.Chawla "Text book of Organic Chemistry' Sultan Chand & Sons 

2094, Delhi. 

K.S.Tewari, S.N.Mehrotra and N.K.Vishnoi, "A Text book of Organic Chemistry". 

M.K.JAIN," Organic Chemistry", Shoban Lal Nagin Chand and Co. 

B.R.Puri,L.R.Sharma and Madan S.Pathania, "Principles of Physical Chemistry" 

Shoban Lal Nagin Chand and Co., Delhi. 

Vogel's "Text Book of Quantitative Chemical Analysis" E.L.B.S. 

R.D.Madan, "Modern Inorganic Chemistry". 2087, S.Chand & Company Ltd. 

P.L.Soni,"Text book of Organic Chemistry, Sultan Chand & Co., New Delhi. 

 

 

 

COURSE 

CODE 
COURSE TITLE  L  T   P   C 

  20114SEC34L                    Physical  Chemistry Lab - I  0  0  3   3 

 

Kinetics – Acid hydrolysis of Easter – (Methyl acetate)  

                                                                    – (IN HCL & 0.5N HCL) 

Kinetics – Acid hydrolysis of Easter – (Ethyl acetate))  

                                                                    – (IN HCL & 0.5N HCL) 2490



Determination of molecular weight of substance by Rast method  

Determination of (CST) of phenol – water system 

Effect of impurities on CST 

Determination of molecular weight of substances by Transition  

 Temperature method. 

 

Employability/Entrepreneurship/Skill development.  

 

 

COURSE 

CODE 
COURSE TITLE L T P C 

  20113AEC35 Physics  - I  5  0   0   4 

Aim: 

The course presents an introduction to the physics of the objects whose sizes span 

from atomic dimensions to macroscopic, human scale dimensions, and beyond: 

atoms, molecules, gases, liquids, and solids.  

The aim is to show how the properties of macroscopic bodies can be derived from the 

knowledge that matter is made up from atoms. 

Objectives: 

Recognize the difference between physical and chemical properties 

Distinguish between extensive and intensive properties 

Outcomes: 

On completion successful students will be able to demonstrate an understanding of: 

1. The relationships between physics on the atomic scale and the properties of matter. 

2. The roles played by microscopic states of system, their numbers and their 

accessibility. 

3. Techniques for finding appropriate averages to predict macroscopic behavior. 

 

Unit I: Mechanics  

Center of gravity of a solid hemisphere – Hollow hemisphere – Solid cone. Stability 

of floating bodies – Meta center – Determination of Meta centic height of a ship. 

 

Unit II: Sound 

Simple harmonic motion – comparison of two simple harmonic motion – A long 

straight line – At right andle to each other Lissa Hou’s figures and their application 

– Acoustics of buildings reverberation – reverberation fire Sabines formula – 

conditions for good acoustics. 

Deciber – phon – Intensity measurements by hotwire microscope method. 
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Unit III: Properties of matter 

Diffussion:  Fick’s law – Coefficients of diffusion – experimental determination of 

coefficient of diffusion – application. 

Osmosis: Laws of osmic pressure Berkely and Hartly method of determining osmotic 

pressure – elimination of boiling and depression of freezing point – application. 

 

Unit IV 

Thermal Physics: Newton’s law of cooling – Verification – specific heat capacity of 

liquid by cooling – bomb calorie meter. 

 

Conduction:  Coefficeint of thermal conductivity – good and bad conductor – Stefan’s 

law of radiation -  Solar constant – Angstorm’s phyro heliometers – temperature of 

the sun. 

 

Unit V 

Optics: Electro magnetic spectrum – spectral response of human eye – UV and IR 

spectroscopy 

Raman effect – experimental arrangement – application of Raman effect. 

Fiber optic communication: Introduction – optic fiber – numerical aperture – coherent 

bundle – fiber optic communication system and its advantage – multimode optic 

sensors. 

Reference: 

 

Sound , Saigal, S-Chand & co. 

Properties of matter, D.S.Matur. 

Heat and Thermodynamics, Brijal Subramaniyam. 

Optics, Brijal Subramaniyam. 

Static, Hydrostatics and Hydrodynamics, Nrayanamoorty & Nagarathinam. 

 

 

 

COURSE 

CODE 
COURSE TITLE L T P C 

20113AEC36L   Physics Lab - I   0  0   3   3 

 

 

List of Experiments 

Semi-conductor diode characteristics  

Surface tension – Drop weight method 

Meter Bridge – Determinations of resistance 2492



Post office Box – Resistance 

Non-uniform Bending – Young’s modulus  

Potentiometer – Voltmeter calibration 

Sonometer – Verification of laws 

 Spectrometer – Determinations of refractive index  

Bridge Rectifier  

Basic Logic Gates – Discrete components 

 

 

COURSE CODE COURSE TITLE L T P C 

  20114RMC37 Research Methodology  3   0   0  3 

 

AIM: 

To create a basic appreciation towards research process and awareness of various 

research publication  

OBJECTIVES: 

To understand the steps in research process and the suitable methods. 

To identify various research communications and their salient features 

To carry out basic literature survey using the common data-bases 

To give exposure to standard laboratory precautions and best practices for 

experimental work 

To provide orientation for basic mathematical computation useful in basic research 

OUTCOME: 

Ability to carry out independent literature survey corresponding to the specific 

publication type and  assess basic experimental as well as conceptual set up. 

PREREQUISITES: 

Basic mathematical and experimental skills and exposure to window-based computer 

operation system. 

 

UNIT I: Introduction to Research Methodology 

Meaning of research – Objectives of research – Types of research – Significance of 

research – Research approaches    

 

UNIT II: Research Methods 

Research  methods versus  methodology  – Research  and  scientific  method  – Criteria  

of  good  research  – Problems encountered by researchers in India. 

 

UNIT III: Literature Survey  

Articles – Thesis –  Journals – Patents – Primary sources of journals and patents – 2493



Secondary sources – Listing of titles – Abstracts – Reviews – General treatises – 

Monographs. 

 

 

 

 

UNIT IV: Database Survey  

Database search – NIST – MSDS – PubMed –  Scopus – Science citation index – 

Information about a specific search. 

 

UNIT V: Laboratory Safety  

General  guidelines.  Hygiene  – Eye,  foot,  skin  and  hand  protection  – Safety  rules 

Equipment  protection  – Respiratory  protective  equipment  – safety  equipment  – 

Leaking  

compressed  gas  cylinders  – electrical  safety.  Fire  – fire  extinguishers.   

 

References: 

1. C. R. Kothari, Research Methodology, New Age International Publishers.  New 

Delhi, 2004. 

2. R.A Day and A.L. Underwood, Quantitative analysis, Prentice Hall, 2099. 

3. D.G Peters, J.M. Hayes and G.M. Hefige, A brief introduction to Modern chemical 

analysis. 

4. R. Gopalan, Thesis writing, Vijay Nicole Imprints Private Ltd., 2005. 

5. R. Gopalan,  P.  S.  Subramanian  and  K.  Rengarajan,  Elements  of  Analytical  

Chemistry, Sultan Chand and Sons, New Delhi, 2005. 

 

COURSE CODE COURSE TITLE   L   T   P  C 

20120SEC03AL Packages Lab-III    0   0   2   1 

       

Packages Lab-III (Power Point) 

Create a slide show presentation for a seminar (choose your own topics) 

Enter the text in the outline view 

Create Non-bulleted and bulleted text 

Create a slide show presentation for a science exhibition  

Create Non-bulleted and bulleted text 

Apply appropriate text attributes 

Create slide show presentation for an invitation 

Insert an object from a bitmap file 

Apply appropriate text attributes 

Rotate the object to 45 degree 2494



Apply shadow to the object 

Create a slide show presentation to display percentage of marks in each semester for 

all students   

Use bar chart (x-axis: semester; y-axis: % of marks) 

Use different presentation template and different transition effect for each slide 

Use different text attributes in each slide 

Create a slide show presentation for a shop advertisement to be open shortly 

Create a slide show presentation to display percentage of sales  in each quarter for the 

any vendor using bar chart (x-axis: Quarter; y-axis: % of sales) 

Create a slide show presentation for a tourists places 

Create  a slide for calendar using appropriate text attributes and insert an object from 

a bitmap file 

 

 

COURSE CODE COURSE TITLE  L  T  P  C 

   20111SEC03L Communicative English-III  0   0  2  1 

 

Aim:  

To acquaint with the basic grammar  

Objective:  

To familiarize with the clauses and phrases 

To learn the different degrees of comparison 

To change a sentence from active to passive and vice versa 

To know where to use punctuations 

To frame sentences   

To know the features, process, forms and barriers of communication  

Outcome: 

Understand grammar 

 

UNIT –1 

Clauses  

Phrases 

UNIT –II 

Degrees of comparison 

UNIT –III 

Active and Passive 

UNIT –IV 

Communication 

Characteristics -Process -Forms - Barriers  

UNIT –V 2495



Punctuation 

Forming sentences 

 

References:- 

A Practical English Grammar                         -A.J Thomson and A.V. Martinet 

English Grammar                                            - Wren and Martin      

Technical Communication                               -Meenakshi Sharma & Sangeetha 

Sharma 

 

 

 

SEMESTER – IV 

COURSE 

CODE 
COURSE TITLE  L  T   P  C 

   20110AEC41 Tamil–IV   4    0   0   2 

 

பாடத்திட்டம் 

         இளங்கலை : பருவம் -4 

                     தாள் - 4 

செய்யுள்- ெங்க இைக்கியம், இைக்கணம்,இைக்கிய வரைாறு-

மனப்பாடப் பகுதி 

அலகு-1 

எட்டுதச்தாலக நற்றிலன – குறிஞ்சி 356,முை்லை-242, பாலை-397 

குறுந்சதாலக-2,18,25,58,67,69,135,167,283,373 ஐங்குறுநூறு- 

சிறுசவண் காக்லகப் பத்து 

அலகு-2 

கலிதச்தாலக-பாலை 34,குறிஞ்சி-51,சநய்தை்-133 அகநானூறு - 

36,147,332 

புறநானூறு- 34,203,189,235,279 

அலகு-3 

முை்லைப்பாட்டு திருக்குறள்-ஐந்து அதிகாரம்- அறம் 2,சபாருள் 

2,இன்பம் -1 

வான்சிறப்பு,அழுக்காறாலம,இலறமாட்சி,கூடாநட்பு,காதற்சி

றப்புலரத்தை் 

அலகு-4 

இைக்கணம் அணி மனப்பாடப்பகுதி 

அலகு-5 2496



இைக்கிய வரைாறு எட்டுதச்தாலக பத்துப்பாட்டு 

அறஇைக்கியங்கள் 

                                                           ஒப்படைவு மதிப்பபண்-40 

பாடதச்தாடரப்ுலடய கட்டுலர 20 மதிப்சபண் பாரதியார,் 

பாரதிதாென் புதிய ஆத்திெச்ூடி 20 மதிப்சபண் 

பாரதியார ்

அெெ்ம் தவிர,்ஆண்லம தவதறை்,இலளத்தை் இகழ்ெச்ி,உடலிலன 

உறுதி செய்,எண்ணுவது உயரவ்ு,ஏறுதபாை் நட,ஐம்சபாறி ஆட்சி 

சகாள்,ஒற்றுலம வலிலமயாம்,காைம் அழிதயை்,கீதழாருக்கு 

அஞ்தெை்,குன்சறன நிமிரந்்து நிை்,சகாடுலமலய எதிரத்்து நிை், 

சிலதயா சநஞ்சு சகாள்,செய்வது துணிந்து செய், தீதயாருக்கு 

அஞ்தெை்,சபரிதினும் சபரிது தகள்,லவயத்தலைலம 

சகாள்,யாலரயும் மதிதத்ு வாழ் 

பாரதிதாசன் 

காற்றிலனத் தூய்லம செய்,குற்ற நிலனவு தீர,்தலளயிலனக் 

கலளந்து வாழ் தூய நீராடு, சதருசவை்ைாம் மரம் வளர,்லதக்க 

இனிதுலர,சதான்லம மாற்று,நிiiவினிை் சதளிவு சகாள், 

நீனிைம் உன் இை்ைம்,தபாரத் ் சதாழிை் பழகு,மாறுவது 

இயற்லக, லவயம் வாழ வாழ். 

(தமற்;கண்ட தலைப்புகளிை் ஏததனும் ஒன்றனுக்கு கவிலத( மரபு 

அை்ைது புதுக்கவிலத) கலத,கட்டுலர,நாடகம் எழுதி வரெ ்

செய்து ெரிப்பாரத்்து மதிப்சபண் வழங்கிடவும்) 

 

 

 

 

 

 

 

 

 

COURSE CODE COURSE TITLE   L  T  P  C 

   20111AEC41 Advanced English-IV   4  0  0  2 

 

Aim:  

To improve the knowledge of English  

2497



Objective: 

To familiarize with the objectives and types of interview  

To know the types of questions and answering techniques  

To prepare reviews and proposals 

To learn the grammatical forms 

To understand the meaning of a poem and write the content 

To write for and against a topic 

To draw a flowchart 

To write definitions 

Outcome:  

Develop communicative skill 

Read and comprehend literature 

 

UNIT –I  

Interviews  

Objectives, types, ten success factors, ten failure factors - Planning and preparation –

Presentation– Type of questions – Answering techniques. 

UNIT – II 

Flowchart 

Proposals 

UNIT – III  

Discourse markers 

Review 

UNIT IV  

Grammatical forms 

Paraphrasing 

UNIT –V  

Definition  

Writing for and against a topic. 

 

References: 

English Grammar                                          -Wren and Martin 

English Grammar and Composition          -Radhakrishna Pillai 

Essentials of Business Communication        -Rajendra Pal &J.S Korlahalli Sultan 

Chand & Sons  

Technical Communication                             -Meenakshi Sharma & Sangeetha 

Sharma 

English for writers and translators                -Robin Macpherson 

English Work Book-I&II                              -Jewelcy Jawahar 
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COURSE CODE COURSE TITLE    L   T   P  C 

    20111AEC42 English-IV    4   0   0   2 

 

Aim: 

To acquaint students with learning English through literature 

Objective: 

To introduce learners to the standard literary texts  

To impart wisdom through morally sound poems and essays  

To introduce Shakespeare to non-literature students 

Outcome:  

Read and comprehend literature 

 

UNIT –I 

How to be a Doctor        -Stephen Leacock 

My Visions for India       -A.P.J. Abdul Kalam 

Woman, not the weaker sex      -M.K. Gandhi  

UNIT –II 

My Last Duchess       -Robert Browning 

The Toys         -Coventry Patmore 

I, too         -Langston Hughes 

UNIT –III 

The Best Investment I ever made-A.J.Cronin 

The Verger                                   -W.S Maugham 

A Willing Slave       -R.K.Narayan  

UNIT –IV 

Macbeth,  As You Like It 

UNIT –V 

Henry IV, Tempest 

References:-  

English for Enrichment                                          -.Devaraj  Emerald  Publishers 

Selected Scenes from Shakespeare Book I &II      -EmeraldPublishers 

 

 

 

 

COURSE CODE COURSE TITLE   L  T  P  C 

    20114SEC43 General Chemistry - IV   6  0  0  6 

 

Aim:  2499



To acquaint with the  knowledge  of nature of metals and its characters. 

Objective:  

The student will acquire a foundation of chemistry of sufficient breadth and depth to 

enable them to understand and critically interpret the primary chemical literature. 

The student will learn the laboratory skills needed to design, safely conduct and 

interpret chemical research. 

Outcome: 

Students will be skilled in problem solving, critical thinking and analytical reasoning 

as applied to scientific problems. 

Students will be able to clearly communicate the results of scientific work in oral, 

written and electronic formats to both scientists and the public at large. 

UNIT  I 

TRANSITION METALS AND THEIR COMPOUNDS - Group study of Titanium, 

Vanadium, Chromium, Manganese and Iron. Metallurgy and uses of V, W and Mo. 

Comparison of lanthanides and actinides and their position in the periodic table. 

Elements with atomic number 104 and 105; preparation and their position in the 

periodic table. Chemistry of Thorium and Uranium — occurrence, ores, extraction 

and uses. 

 

UNIT II 

BIOLOGICALLY IMPORTANT COORDINATION COMPOUNDS — 

Chlorophyll, Hemoglobin, Vitamin B 12 — their structure, application (Structure 

elucidation is not required). Metal carbonyls — Mono and poly nuclear carbonyls 

of Ni, Fe, Cr, Co and Mn — synthesis, reactions, structure and uses. Nitrosyl 

compounds — classification, preparation, properties and structure of nitrosyl 

chloride and sodium nitroprusside. 

UNIT III 

ALIPHATIC NUCLEOPHILIC SUBSTITUTIONS — mechanism of SN1, SN2, and 

SNii reactions, effect of solvents, leaving groups, nucleophiles and structure of 

substrates. 

Elimination reactions — Hoffmann and Saytzeff s eliminations — cis, trans 

eliminations. Mechanism of El and E2 reactions. Relative reactivity of ethyl, vinyl, 

allyl and benzyl halides. 

UNIT IV 

POLYHYDRIC ALCOHOLS: Ethylene glycol, glycerol - properties including 

oxidation using periodic acid and LTA. 

Unsaturated alcohols: Thioalcohols — preparation, properties and uses of ethyl 

mercaptan. Ethers- Methods of preparation of aliphatic and aromatic ethers — 

reactions of ethers — 1,4-dioxane — preparation and uses — Epoxides — 

Preparation and reactions. Thioethers — Preparation and uses. 2500



UNIT V 

Thermodynamics: system and surrounding — isolated, closed and open systems — 

homogeneous & heterogeneous systems, State of the system, intensive and extensive 

variables. Thermodynamic process — cyclic processes, reversible and irreversible, 

isothermal and adiabatic processes — state and path functions, concept of heat and 

work. First law of thermodynamics — statements, definition of internal energy (U), 

enthalpy (H), heat capacity. Relation between Cp and Cv; 

References: 

R.D.Madan, G.D.Tuli and S.M. Malik , Selected Topic in Inorganic Chemistry , 

S.Chand & Co., New Delhi 

J.D.Lee , Concise Inorganic Chemistry , E.L.B.S., 4th Edn. 

R.B. Puri & L.R.Sharma , Principles of Inorganic Cheipistry ,Sultan Chand. 

I.L. Finar , Organic Chemistry , Volume I , E.L.B.S. London. 

V.S.Parmar & Chawla , Principles of Reaction Mechanisms in Organic Chemistry.  

P.L.Soni , Text Book of Organic Chemistry. 

Gurdeep Raj , Advanced Physical Chemistry. 

Rajaram and Kuriacose , Thermodynamics for Students ofChemistry. 

Puri and Sharma , Principles of Physical Chemistry. 

Samuel Glasstone , Thermodynamics 

 

 

COURSE 

CODE 
COURSE TITLE  L   T   P   C 

20114SEC44L                   Physical Chemistry Lab - II  0   0   3   3 

Conductometeric Experiments 

Cell constant 

Equivalent conductance 

Verification of on- Sager equation 

Acid- base titrations 

Precipitation titrations 

Potentiometric Experiments: 

FAS vs KMnO4  

KI Vs KMNO4  

FAS VS K2Cr2O7  

KI Vs K2Cr207 

Determination of solubility of silver salts. 

 

 

COURSE 

CODE 
COURSE TITLE   L   T   P  C 

2501



  20113AEC45 Physics- II   5   0   0  5 

Aim: 

To develop a basic understanding of electric and magnetic fields in free space using 

the 

Integral forms of Maxwell&#39;s laws. 

 

Objectives: 

Describe the electric field and potential and related concepts, for stationary charges.  

 

Calculate electrostatic properties of simple charge distributions using 

Coulomb&#39;s law, 

Gauss&#39;s law and electric potential. 

Outcomes: 

Describe the magnetic field for steady currents and moving charges. 

Calculate magnetic properties of simple current distributions using Biot-Savart and 

Ampere&#39;s Laws. 

Describe electromagnetic induction and related concepts, and make calculations using 

Faraday and Lenz&#39;s laws. 

Describe the basic physical content of Maxwell&#39;s laws in integral form. 

 

Unit I: Electrostatics 

Coulomb’s law-Gauss theorem, its application Field due to an infinite long plane, 

Sphere and Cylinder- Mechanical force on the surface of a charged conductor – 

Electrostatics energy in The Medium – Capacitors – Principles of a capacitor – 

Capacity of a capacitor – Capacity of an Isolated sphere and cylinder – Energy of a 

charged capacitor – Sharing charges and loss of energy. 

Unit II: Electricity 

Kirchoff’s law’s and their applications to Wheatstone’s network – condition for 

bridge balance – Carey Forster’s bridge – Laws of electromagnetic Induction – 

Expression for induced EMF – Self and Mutual Induction – Self Inductance of a 

Solenoid – Mutual inductance of a solenoid Inductor – Coefficient of coupling – 

Determination of coefficient of self induction by Raleigh’s method 

Unit III: Atomic Physics 

Atom models –  Summerfield’s and Vector atom Models – Pauli’s exclusion principle 

– various quantum numbers and quantization of orbits. 

X-rays – Continuous and Characteristic X-ray – Mosle’s Law and its importance 

Bragg’s Law – Miller indices – Determination of Crystal structure by Laue’s Powder 

photograph method. 

 

Unit IV: Nuclear Physics 2502



Nucleus – Nuclear size  – charge  – Mass and spin – Liquid drop and Shell models. 

Nuclear Radiations and their properties, particle accelatior – Betatron and Proton 

Synchrotron, Particle Detectors – Cloud Chamber and Bubble Chambers. Four types 

of reactions – Elementary particles and their classifications 

 

Unit V: Digital Electronics 

Decimal – Binary – Octal and Hexa Decimal number systems and their Mutual 

conversions – ‘s and 2’s complement of a Binary number and Binary arithmetic 

(Addition, Subraction, Multiplication and Division) – Binary subtraction by 1’s and 

2’s complement methods – Basic logic gates – AND, OR, NOT, NOR, NAND and 

EXOR gates – NAND & NOR as universal building gates – Boolean algebra – Laws 

of Boolean algebra – De-Morgan’s Theorems – Their verifications using truth table. 

 

Reference: 

Magnetism and Electricity – Khare and Srivastave – AtmaRam and sons – New Delhi 

Modern Physics – Murughesan – S.Chand and co 

Digital principles and their applications – Malvino and Leach – Tata McGraw Hill 

Hand Book of Electronics – Gupta and Kumar – Pragati Prakasan  

Ancillary Physics II – A Sundaraveluswami 

 

 

 

 

COURSE 

CODE 
COURSE TITLE  L  T   P  C 

  20113AEC46L Physics Lab - II  0   0   3   2 

 

List of Experiments 

Figure of merits of Galvanometer 

Potentiometer – Ammeter calibration 

Carey Forster Bridge  

Viscosity of Liquid – Poiseulle’s flow method 

Lee’s Disc – Thermal conductivity  

Specific capacity of a liquid  

Spectrometer – Wavelength determination using Grating 

Meter Bridge verification of serial and parallel connections of resistance wires 

Logic Gates – IC Version 

Zener Diode characteristics  
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COURSE CODE COURSE TITLE   L   T   P   C 

     201ENVTSTU Environmental Studies   1   0   0   1 

 

Aim: 

To study about the awareness of environmental pollution and its issues. 

Objectives: 

Creating the awareness about environmental problems among people. 

Imparting basic knowledge about the environment and its Ancillary problems. 

Developing an attitude of concern for the environment. 

Motivating public to participate in environment protection and environment 

improvement. 

Acquiring skills to help the concerned individuals in identifying and solving 

environmental problems. 

Striving to attain harmony with Nature.  

Learning Outcomes: 

Students who graduate with a major in environmental science will be able to: 

Understand the principles of ecology and environmental issues that apply to air, land, 

and water issues on a global scale; 

Develop critical thinking and/or observation skills, and apply them to the analysis of 

a problem or question related to the environment; 

Demonstrate ecology knowledge of a complex relationship between predators, prey, 

and the plant community; 

Apply their ecological knowledge to illustrate and graph a problem and describe the 

realities that managers face when dealing with complex issues; and 

Understand how politics and management have ecological consequences. 

 

 

Nature of Environmental Studies  

Definition, scope and importance.  

Multidisciplinary nature of environmental studies  

Need for public awareness.  
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Natural Resources and Associated Problems.  

Forest resources: Use and over — exploitation, deforestation, dams and their effects 

on forests and tribal people.  

Water resources: Use and over — utilization Of surface and ground water, floods, 

drought, conflicts over water, dams benefits and problems.  

Mineral resources: Usage and exploitation. Environmental effects of extracting and 

using mineral resources.  

Food resources: World food problem, changes caused by agriculture effect of modern 

agriculture, fertilizer — pesticide problems.  

Energy resources: Growing energy needs, renewable and non — renewable energy 

resources, use of alternate energy sources. Solar energy, Biomass energy, Nuclear 

energy.  

Land resources: Solar energy, Biomass energy, Nuclear energy, Land as a resource, 

land degradation, man induced landslides, soil erosion and desertification,  

 

 

 

 

 

Ecosystems  

Concept of an ecosystem.  

Structure and function of an ecosystem.  

Producers, consumers and decomposers.  

Energy flow in the ecosystem.  

Ecological succession.  

Food chains, food webs and ecological pyramids.  

Introduction, types, characteristics features, structure and function of the following 

ecosystem:  

a) Forest ecosystem, b) Grassland ecosystem, c) Desert ecosystem,  

d) Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries).  

 

4. Biodiversity and its conservation 

Introduction — Definition: genetic, species and ecosystem diversity. 

Bio — geographical classification of India.  

Value of biodiversity: consumptive use, productive use, social, ethical, aesthetic and 

option values.  

India as a mega — diversity nation.  

Western Ghat as a biodiversity region.  

Hot— spot of biodiversity.  

Threats to biodiversity habitat loss, poaching of wildlife, man — wildlife conflicts.  2505



Endangered and endemic species of India.  

Conservation of biodiversity: In — situ and Ex — situ conservation of biodiversity.  

Environmental Pollution  

Definition: Causes, effects and control measures of: Air pollution, Water pollution, 

soil pollution, Marine pollution, Noise pollution, Thermal pollution, Nuclear 

hazards.  

Solid waste Management: Causes, effects and control measures of urban and 

industrial wastes. Role of a individual in prevention of pollution.  

 

Social Issues and the Environment  

Disaster management: floods, earthquake, cyclone, tsunami and landslides.  

Urban problems related to energy Water conservation, rain water harvesting, 

watershed management  

Resettlement and rehabilitation of people; its problems and concerns.  

Environmental ethics: Issue and possible solutions.  

Global wanTling, acid rain, ozone layer depletion, nuclear accidents and holocaust.  

Wasteland reclamation.  

Consumerism and waste products.  

7. Environmental Protection  

 

From Unsustainable to Sustainable development.  

Environmental Protection Act.  

Air (Prevention and Control of Pollution) Act.  

Water ( Prevention and control of Pollution) Act.  

Wildlife Protection Act.  

Forest Conservation Act.  

Population Growth and Human Health, Human Rights. 

 

8. Field Work  

 

Visit to a local area to document environmental assets — River / Forest / Grassland 

/ Hill / Mountain.  

or 

Visit to a local polluted site — Urban / Rural I lad Listrial / Agricultural.  

or  

Study of common plants, insects, birds. 

or  

Study of simple ecosystems -— ponds, river, hill slopes, etc.  
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COURSE 

CODE 
COURSE TITLE  L  T   P  C 

  20114SEC51 Inorganic Chemistry - I   5   0   0   5 

Aim: 

To know about the details of co-ordination compounds and natute of metals. 

Objective: 

To know about ligand types and their different methods of coordination 

To know about isomerism in transition metal complexes. 

To know some basic Chemistry of first row transition metal ions. 

Outcome: 

Able to tell the name of orbitals by recognizing shapes of orbitals.  

Able to calculate bond order of different molecules. 

The bonding models, structures, reactivities, and applications of coordination 

complexes, boron hydrides, metal carbonyls, and organometallics 

UNIT - I 

Coordination Compounds: Types of ligands. IUPAC nomenclature. Theories of 

coordination compounds — Werner, Sidgwick, valence bond, crystal field, 

molecular orbital and ligand field theories. 

UNIT- II 

Isomerism — stability of complexes — factors affecting the stability of complexes. 

Unimolecular and bimolecular nucleophilic substitution reactions in octahedral and 

square planar complexes — Trans effect. Application of coordination compounds - 

Detection of potassium ions, separation of copper and cadmium ions. Estimation of 

nickel using DMG and aluminium using oxime. Structure of EDTA and its 

complexes. Complexometric titrations — principles and applications. 

UNIT — III 

Metallic state: Packing of atoms in metal (BCP,CCP(FCC),HCP).Theories of metallic 

bonding — electron gas, Pauling and band theories. Structure of alloys — 

substitutional and interestitial solid solutions — HUME Rothery ratios. Ionic Bond, 

crystal structure and advanced covalent bonding: Radius ratio rules — Calculation 

of some limiting radius ratio values for C.N.3(planar triangle), C.N.4 (tetrahedral) 

& C.N.6 (octahedral). 

UNIT — IV 

Binary compounds — hydrides, borides, carbides and nitrides —classification, 

preparation, properties and uses. Organometallic compounds of alkenes and 

cyclopentadienes. 2508



UNIT - V 

Group Theory and it's Applications: Symmetry elements —symmetry operations — 

mathematical group of multiplication tables, point group of simple molecules (H2, 

HCl, CO2, H2O, BF3 and NH3). 

References: 
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R.D.Madan, G.D.Tuli and S.M.Malik, Selected Topics in Inorganic Chemistry, S. 

Chand & Co., New Delhi 

J.D.Lee, Concise Inorganic Chemistry, E.L.B.S., 4th Edn. 

Jeffery et al., Vogel Text Book of Inorganic Quantitative Analysis, Longman.  

Cotton and Wilkinson, Advanced Inorganic Chemistry, 5th edn 

 

 

COURSE 

CODE 
COURSE TITLE  L  T   P  C 

  20114SEC52 Organic Chemistry - I  5  0   0   5 

Aim: 

To know about the organic molecules and its reactivity. 

Objective: 

To know about isomerism types and their different reactivity. 

To detail about carbonyl compounds and its reactions. 

To know some basic acids and its derivatives  . 

Outcome: 

Describe bonding models and appreciate how these impact on the properties of a 

simple molecule. 

Understand the importance  of stereo isomerism and carbonyl compounds on a 

molecule structure and reactivity. 

 

UNIT – I: STEREOISOMERISM - I 

Stereoisomerisms — definition — optical and geometrical isomerism —classification 

of optical isomerism — optical activity — observed and specific rotation — 

conditions for optical activity in solid, liquid and gaseous phases —criteria for 

optical activity. Asymmetric center chirality's — achiral molecule — meaning of + 

and — and D and L notations — elements of symmetry —racemisation — methods 

of racemisation (by substitution and tautomerism) —resolution — methods of 

resolution (mechanical separation, seeding, biochemical and conversion to 

diasteroisomers) — asymmetric synthesis partial and absolute asymmetric synthesis 

— Walden inversion, Vant Hoff rule of superposition —m Freudenberg's rule of 2509



shift. Notations for optical isomers — Cahn — Ingold — Prelog rules — 

R.S.Notations for optical isomer with one asymmetric carbon — erythro and threo 

representions. Fischer projections, Sawhorse, Newman projections - representation 

of molecules with two asymmetric carbon atoms. 

UNIT- II: STEREOISOMERISM - II 

Optical activity in compounds containing no asymmetric cabons -biphenyls, allenes 

and spiranes. Optical activity on symmetric system (lactic acid, dissymmetric system 

(1,2- trans cyclopropane dicarboxylic acid). Geometrical isomerism — cis, —trans, 

syn and anti and E — Z notations-geometrical isomerism in maleic and fumaric acids 

and in unsymmetrical ketoximes — methods of distinguishing geometrical isomers 

(dipole moment, dehydration, heat of hydrogenation, cyclisation , melting points) — 

methods of determining the configuration of geometrical isomers no details 

required).Geometrical and optical isomerism in three member rings. 

UNIT III: REACTIONS OF CABONYL COMPOUNDS 

Carbonyl polarization - reactivity of carbonyl group — acidity of α-hydrogen. 

Mecanisms of aldol, Perkin, Knovenagal and benzoin condensations. Mechanisms 

of Clasien, Reformatsky, Wittig and Cannizaro reactions. Mechanisms of reduction 

(sodium borohydride, LiA1H4 ,Wolff — Kishner and MPV reductions) — 

mechanisms of haloform rection and Michael addition and Oppenauer oxidation. 

Photochemistry of carbonyl compounds — Norrish I and II Types. Problem's and 

conversion wherever applicable. 

UNIT IV: ACIDS AND ACID DERIVATIVES 

Ionization of carboxylic acids — acidity constant- comparison of acid strengths of 

substituted halo acids — acid strengths of substited benzoic acids Hammmet 

equation. Hell — Volhard — Zeliniski reaction. Dicarboxylic acids — preparation 

and properties of oxalic, malonic, succinic, glutaric and adipic acids, unsaturated 

acids and hydroxy acids. malonic acid, acetoacetic esters — characteristics of 

reactivities of methylene group — synthetics uses of malonic and acetoacetic esters. 

Tautomerism — definition — keto-enol tautomerism (identification, acid and bases 

catalysed interconversion mechanisms. Preparations - amido — imido and — acnitro 

tautomerisms). Nucleophillic acyl substitutions, acid — base hydrolysis of ester, 

hydrolysis of amides and trans esterification. 

UNIT  V: HETEROCYCLIC COMPOUNDS 

Aromatic characteristics of heterocyclic compounds. Preparation, properties and uses 

of furan, pyrrole, & thiophene. Synthesis and reactions of pyridine and piperidine 

— comparative basic characters of pyrrole, pyridine and piperidine with amines. 

Synthesis and reactions of Quinoline , isoquinoline and indole with reference to 

Skraup, Bischer Napieralski and Fischer indole synthesis . Structural elucidation of 

pyridine, quinoline and isoquinolines. 
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COURSE 

CODE 
COURSE TITLE   L  T   P  C 

  20114SEC53 Physical Chemistry – I   4  1   0  4 

Aim: 

To know about the physical properties of molecules and its reactivity. 

Objective: 

To understand different properties of molecular structure.  

 To understand the basic features of spectroscopy. 

To know some basic acids and its derivatives  . 

To knowledge about thermodynamics and its applications. 

Outcome: 

Able to recognize different regions for thermodynamics.  

 

Able to explain the concept of thermochemistry.  

 

Able to explain the concept and applications of surface chemistry. 

 

UNIT- I  THERMOCHEMISTRY:  

Internal energy and enthalpy changes in chemical reactions. Relation between   E and   

H. Relation between enthalpy of reaction at constant volume (qv) and at constant 

pressure(qp). Thermochemical equations, laws of thermochemistry — Hess's law 

and its applications. Standard states — standard enthalpy of formation, enthalpy of 

combustion, enthalpy of neutralization, integral and differential heats of solution and 2511



dilution. Bond dissociation energy — its calculation from thermobhemical data, 

temperature dependence of    H - Kirchoff s equation. 

UNIT - IISECOND LAW OF THERMODYNAMICS:  

Need for the law, different statements of the law- concept of entropy. Entropy as a 

state function —entropy as a function of P,V and T. Entropy changes in phase 

changes —entropy of mixing. Gibbs and Helmholtz functions. Gibbs function (G) 

and Helomholtz function (A) as thermodynamic quantities-    A and     G as criteria 

for thermodynamic equilibrium and spontaneity — variation of   A and   G with P,V, 

T- Gibbs- Helmholtz equation and their applications —Maxwell's relations. 

UNIT  - III 

APPLICATIONS OF II LAW OF THERMODYNAMICS:  

Equilibrium constants and free energy change. Thermodynamic derivation of law of 

mass action. Equilibrium constants in terms of pressure and concentration —NH3, 

PC15, CaCO3. Thermodynamic interpretation of LeChatlier's principle. 

(concentration, temperature, pressure and addition of inert gases). Equilibrium 

between different phases — system of variable composition —partial molar 

quantities — chemical potential of component in an ideal mixture — Gibbs - Duhem 

equation — variation of chemical potential with T,P,S and X(mole fraction). 

Reaction isotherm — vant Hoff's equation — vant Hoff's isochore - Clapeyron 

equation and Clausius Clapeyron equation —Applications. 

UNIT - IV 

THIRD LAW OF THERMODYNAMICS:  

Need for the law. Nernst heat theorem, third law of thermodynamics — statement and 

concept of residual entropy. Evaluation of absolute entropy from heat capacity data. 

Exception to third law.(ortho & para hydrogen, CO2,N20 and ice). Thermodynamic 

properties of real gases — fugacity — definition, calculation (real gases) and 

variation of fugacity with temperature, pressure and composition (Duhem-Margules 

equation). 

UNIT - V 

SURFACE PHENOMENA:  

Adsorption and free energy reaction relation at interphase — physisorption and 

chemisomtion — potential energy diagram- Lannord-Jones plot— Langmuir, BET 

isotherm — surface area determination-heats of adsorption, determination — 

adsorption from solutions — Gibbs adsorption isotherm. Activity and activity co-

efficient—definitions. experimental determination of activity and activity 

coefficients of non-electrolytes — activities in electrolytic solutions — 

determination of activity coefficient of electrolytes by freezing points. 

 

Reference: 

B.R.Puri & Sharma, Principles of Physical Chemistry.  2512



P.L.Soni, Textbook of Physical Chemistry.  
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B.S.Bahl, G.D.Tuli & Arun Bahl, Essentials of Physical Chemistry, S.Chand & Co., 
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Samuel Glasstone, Thermodynamics for Chemists. 

R.L.Madan, G.D.Tuli, Simplified Course in Physical Chemistr, S.Chand & Co., New 

Delhi(2099). 

Rajaram and Kuriacose, Thermodynamics for Students of Chemistry. 

P.W.Atkins, Physical Chemistry, ELBS, Oxford Univ. Press, 2098. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

COURSE CODE COURSE TITLE   L   T   P C 

   20114SEC54L            Inorganic Qualitative Analysis Lab   0   0   3   3 

 

Analysis of a mixture containing two cations and two anions of which one will be an 

interfering ion.  

Semimicro methods using the conventional scheme with hydrogen sulphide may be 

adopted. 

Cations: Pb, Co, Cd, Fe, Al, Zn, Cu, Ni, Sr, Mg and Sb. 

Anions: Sulphide, bromide, chromate, arsenate, fluoride, oxalate, chloride, carbonate 

and sulphate. 
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COURSE CODE COURSE TITLE   L  T   P  C 

   20114SEC55L                    Gravimetric Analysis Lab   0   0   3   3 

 

Estimation of: 

Barium as barium chromate 

Nickel as nickel dimethylglyoxime complex. 

Lead as lead chromate. 

Calcium as calcium oxalate. 

Lead as lead sulphate. 

  

 

 

 

COURSE 

CODE 
COURSE TITLE   L  T   P   C 

20114DSC56A 
Discipline Specific Elective: I  

Pharmaceutical Chemistry 

  5  0   0   4 

Aim:  

To develop  pharmaceutical knowledge to the learners. 

Objectives: 

Imparting basic knowledge about the drugs.   

Developing knowledge about pharmacy. 

 

Learning Outcomes: 

Students who graduate with a major in Pharmaceutical Chemistry will be able to: 

Understand the principles of Pharmaceutical Chemistry. 

 

To know the knowledge about antiseptic and anaesthetics. 

 

To have employability. 

UNIT I 

ALKALOIDS — general methods of extraction from a plant source, colour reaction 

and detection — morphine and quinine with special refrence to structure relationship 

(SAR) and uses. Chemistry of sulphonamides — sulphapyridine phthalyl 

sulphathiazole — sulpha furazole and protosil —preparation and uses — vitamins 

— classification of vitamins — vitamin A,B 1 and B2, ascorbic acid — their 

synthesis, estimation and uses. 

UNIT II 

ENZYMES — characteristics — classification — composition and biological 

functions — composition of blood and blood plasma — analysis of serum proteins 2514



— functions of plasma proteins — osmotic regulation — functions of hemoglobin, 

transport of oxygen and maintenance of pH of blood — analysis of hemoglobin in 

blood — Rh factor — blood pressure — normal, high and low and to control — 

diagnostic test for sugar, salt and cholesterol in serum —medically important 

compounds of Al, P, As and Fe — their preparation and applications. 

UNIT III 

SYNTHESIS OF HETEROCYCLICS - drugs derived from — pyridine derivatives 

— triphenyl amine and mepyramine — quinoline derivatives — chloroquine and 

primaquine — pyrimidines — urides and barbiturates. Antibiotics — 

pharmacological action — structural elucidation — synthesis and rises of 

chloramphenicol and penidillin. 

UNIT IV 

ORGANIC DIAGNOSTIC AGENTS — x-ray contrast media (radiopaques) sodium 

diatrizolate,— evan's blue — indigocarmine — methylene blue — histamine — 

pentagastrin — xylose and sodium benzoate — clinical estimation of proteins, 

glucose, urea, blood, cholesterol and hemoglobin — analgesic — classification — 

narcotic analgesics — morphine and derivatives — totally synthetic analgesic — 

pethidine and methadones — antipyretic analgesics — salicylic acid derivatives, 

indolyl derivatives and p-aminophenol derivatives —synthetic — action and uses. 

UNIT  V 

ANAESTHETICS— preparation and uses of general and local gaseous anaesthetics 

—ether, vinylether, methoxy flourane, halogenated hydrocarbons like choloroform, 

halothane, tricholoethylene, ethyl chloride, cyclopropane, nitrous oxide. 

Thiopentane sodium, methohexitone and propanoid- local anahetics- cocaine and its 

derivatives. Antiseptic and disinfectants- phenols and related compounds, organic 

mercurials- dyes, cationic surface active agents, chloramine-T, chlorhexidine, 

diqualinium chloride. Preservatives, antioxidants, coloring, flavoring and 

sweetening agents, emulsifying agents-and suspending agents- ointment bases- 

disintegrating agents. 

References: 

H.S1ingh and Kapoor K.V. Vallabh Prakashan, Organic Pharmaceutical Chemistry, 

New Delhi. 

Bently and Drivers, Pharmaceutical Chemistry. 

Allion Chidambaram, Pharmaceutical Chemistry. 

Chatwal, Organic Pharmaceutical Chemistry. 

S. Jayshree Ghosh, Pharmaceutical Chemistry, Chand & Co. 

Chatwal, Inorganic Pharmaceutical Chemistry. 
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COURSE 

CODE 
COURSE TITLE  L  T   P   C 

20114DSC56B 
Discipline Specific Elective: I  

 Agricultural Chemistry 

 5  0   0   4 

Aim:  

To develop  agricultural  knowledge to the learners. 

Objectives: 

Imparting basic knowledge about the soil nature.   

Developing knowledge about fertilizers and pesticides. 

 

Learning Outcomes: 

Students who graduate with a major in Agricultural Chemistry will be able to: 

Understand the principles of Agricultural Chemistry. 

 

To know the knowledge about nutrients  and its importance. 

 

To have employability. 

UNIT-I 

DEFINITION OF SOIL-SOIL composition.Soil Physical properties-soil separates 

and particle size distribution-soil texture and structure —Bulk density, particle 

density, pore space, soil air, soil temperature, soil water , soil consistence-

significance of physical properties to plant growth.Soil chemical properties — soil 

colloids —Inorganic colloids — clay minerals — amorphous — Ion exchange 

reactions —organic colloids — soil organic matter-Decomposition-Humus 

formation —significance on soil fertility, soil reaction —Biological properties of 

soil —nutrient availability. 

UNIT-II 

FERTILIZER — definition-fertilizer recommendation based on soil testing-

Nitrogenous fertilizers — Effect of Nitrogen on plant growth and development 

.Phosphate fertilizers — Effect of phosphorous on plant growth and development.-

super phosphate & Bone meal .Potassium fertilizers — function of Potassium on 

plant growth. Secondary and micronutrient fertilizers — complex and mixed 

fertilizer- sources. Manufacture, properties and reactions in soils. 

Biofertilizersnitrogen fixing biofertilizer- rhizobium, azospirillum- Phosphate 

Mobilizing. 

 

 

UNIT-III 

ORGANIC MANURES —Agricultural, industrial and urban Wastes — prepartion of 

enriched farm yard manures — Zinc enriched organics. Green manures-green leaf 2516



manure-bulky organic and concentrated organic manures -compost — enriched farm 

yard manures, oil cakes, bone meal, fish meal, guano poultry manures- Fertilizer use 

efficiency —integrated nutrient management. Preparation of slow release fertilizer-

compatability of fertilizers —fertilizers Blending- preparation of different fertilizer 

mixtures — fertilizer prescription for different soils and crops. 

UNIT - IV 

PEST MANAGEMENT AND CONTROL .PESTICIDES — formulations — 

emulsifiable concentrate, water miscible liquids, wettable powders, dusts, granules 

, classification of pesticides — mode of action — characteristics — uses — fate of 

pesticides in soil and plants — impact of pesticides on environment — safety 

measures in the analysis of pesticides. 

Insecticides — plant products — Nicotine, pyrethrum, rotenone, petroleum oils. In 

organic pesticides — Arsenical fluorides, borates. Organic pesticides — organo 

chlorine compounds — D.D.T , B.H.C, methoxychlor, chloredane, endousulfon. 

UNIT - V 

FUNGICIDES-inorgnic-sulphur compounds-copper compounds- Mercuic 

compounds-organic- dithio carbamates – dithane M.boredeaux mixture Herbicidies: 

Inorganic herbidea- Arsenical compounds Boron compound- cyanamide- cyanides 

and thiocyanates, chlorates and sulphamates. Organic herbicides & Nitro – 

compounds- chlorinated compound – urea herbicides, Alachlor. 

REFERENCES: 

1.N.C Brady , the Nature and properties of soils Eurasia pudishinghouse,(P)  

Ltd 9th Ed.2084 

2. Biswas,T.D.and Mukeherjee S.K.2087 Text book of soil science.  

3.A.J.Daji(2070) A Text book of soil science-Asia publishing house,Madras.  

4.Donahue,R.LMiller,R.W.and shuckluna,J.C.2087.soils-An introduction to soils and 

plant Growth —Prentice Hall of India (p) Ltd, NewDelhi. 

5. Colling,G.H.2055,Commercial Fertilizers-McGraw Hill Publishing Co., New york. 

 

 

 

 

 

 

 

 

COURSE 

CODE 
COURSE TITLE   L  T  P  C 

20114SEC61 Inorganic Chemistry - II   5  1  0   5 

Aim: 2517



To develop knowledge about inorganic metals and its characteristics. 

Objective: 

To know the differences between transition elements and main group elements.  

To know about ligand types and their different methods of coordination.  

To know about isomerism in transition metal complexes 

Outcome: 

Able to write electronic configuration of given atomic number.  

Able to tell the name of orbitals by recognizing shapes of orbitals.  

Able to calculate bond order of different molecules. 

UNIT I 

NUCLEAR CHEMISTRY: Introduction—composition of nucleus and nuclear 

forces, nuclear stability — o/p ratio, mass defect, binding energy, packing fraction 

and magic numbers, shell and drop models. Isotopes —detection and separation. 

Isotopic constitution of elements and whole number rule-deviation of atomic 

weights from whole numbers-isobars, isotones and isomers. 

UNIT — II 

RADIOACTIVITY: Discovery, detection and measurements (Wilson cloud 

chamber). Radioactive emanations-disintegration theory — decay — group 

displacement law — rate of disintegration — half-life and average life —

Radioactive series. Nuclear transformations — uses of projectiles, nuclear reactors. 

Applications of radio isotopes — carbon dating — radioactive waste disposal - 

radiolysis of water and hydrated electron. 

UNIT — III 

X-RAY CRYSTALLOGRAPHY: Solid state-difference between point groups and 

space groups — screw axis — glide planes. Crystal symmetry elements-crystal 

classes-crystal systems-unit cell, Bravais lattices, Asymmetric unit space group-

equivalent positions — relations between molecular symmetry and crystallographic 

symmetry — basic concepts. The concept of reciprocal lattice and its application. 

X-ray diffraction by single crystal — structure factor — systematic absences. 

Determination of  pace group — heavy atom method. Neutron diffraction — 

elementary treatment. Comparison of X-ray diffraction, electron diffraction — basic 

principles. 

 

 

UNIT — IV 

SOME SPECIAL CLASSES OF COMPOUNDS: Clathrates-examples and 

structures. Interstitial compounds and non-stoichiometric compounds. Silicones-

composition, raw materials, manufacture, structures, properties and uses. Metal 

alkyls, co-ordination polymers and phosphonitrilic polymers. Silicates — 

classification into discrete anions, one, two and three dimensional structures with 2518



typical examples. Composition, properties and uses of beryl, asbestos, talc, mica, 

zeolites and ultramarines. 

UNIT-V 

FOSSIL FUELS:- Varieties of coal and petroleum- petroleum refineries in India. 

Gaseous fuels-natural, gobar, coal, water, semiwater and producer gases, liquefied 

petroleum  gas (LPG). Safety matches, fire-works and explosives, paints and 

varnishes. Effluents and their treatment (dye, cement, tannery, distillery units). 

 

 Reference: 

P.L. Soni, Mohan Katyal, Text Book of Inorganic Chemistry, 20th Revised Edn., 

Sultan  

         Chand. 

Esmarch S.Gilreath, Fundamental Concepts of Inorgaic Chemistry, International 

Edn.,  

        Mc-Graw-Hill Kogakusha, Ltd.,  

Gurdeep Chatwal and M.S.Yadu, Co-ordination Chemistry, First Edn., Himalaya  

         Publishing House. 

B.R.Puri and L.R.Sharma, Principles of Inorganic Chemistry, ShobanLal Nagin 

Chand  

           and Co.,  

Cotton and Wilkinson, Advanced Inorganic Chemistry, 5th Edn.,  

R.D.Madan, Modern Inorganic Chemistry, 

S.Glasstone, Source Book on Atomic Energy, 3rd Edn., East West Press. 

 

 

 

 

 

 

COURSE 

CODE 
COURSE TITLE  L  T   P   C 

   20114SEC62 Organic Chemistry – II  5  1   0   5 

Aim: To study about the organic and bioorganic molecules and its characteristics.  

Objective: 

Structural theory, Lewis structures, isomers, basic resonance theory. 

Atomic, molecular, and hybrid orbitals, covalent bonding, shapes of molecules. 

Polarity of molecules and bonds. 

Outcome: 

Students will have a firm foundation in the fundamentals and application of current 

chemical and scientific theories including those in Organic Chemistry.  2519



Able to study of biomolecules and its activity. 

UNIT — I 

NITROCOMPOUNDS AND AMINES : Conversion of nitrobenzene to ortho-,    

para- and meta- dinitrobenzenes. TNT - aromatic nitro compounds —reduction in 

neutral, acidic and alkaline media. Relative basic characters of aliphatic and 

aromatic amines. Ring substitution in aromatic amines, diazotisation and its 

mechanism. Synthetic applications of diazonium salts, diazomethane and 

diazoacetic ester — preparation, structure and their synthetic uses. Phenylene 

diamines, sulphanilic acid, sulphanailamide, saccharin, chloromine-T, diamide — 

preparation, properties and uses of urea and thiourea. 

UNIT — II 

AMINOACIDS AND PROTEINS: Classification of aminoacids. Essential and non- 

essential amino acids. Preparation of L — amino acids, properties and reactions. 

Zwitter ions, isoelectric points, peptide synthesis. Structure determinations of 

polypeptides - end group analysis. Proteins-classification based on physical and 

chemical properties based on physiological functions. Primary and secondary 

structures of proteins. Helical and sheet structures (elementary treatment only) - 

denaturation of proteins. Nucleic acid-structures of nucleobases — adenine, 

guanine, thiamine, uracil and cytosine-nucleosides- nucleotides- polynucleotides - 

types of nucleic acids — DNA and RNA — biological functions. 

 

UNIT—III 

CARBOHYDRATES: Classification, constitution of glucose and fructose. Reactions 

of glucose and fructose - oxazone formation, mutarotation,  and its mechanism, 

cyclic structure, pyranose and furanose forms. Determination of ring size, formulas, 

configuration of monosaccharide. Epimerisation, chain lengthening and chain 

shortening 

UNIT—IV 

MOLECULAR REARRANGEMENTS: Classification (anionotrophics, 

cationotrophic) Intermolecular and intramolecular. Pinacol- Pinacolone 

rearrangement (Mechanism, Evidences for carbonium ion intermediate formation — 

Migratory aptitude)Beckmann, Benzidine, Hofmann, Curtius, Benzilic acid 

rearrangements (mechanisms only) Clasien Rearrangement(sigmatrophic 

rearrangement) — Evidence for intamolecular nature and allylic carbon attachment 

paraclasien rearangernnent, cope and oxycope rearrangements , Fries rearrangement 

(Two mechanisms). 

 

UNIT — V 

NATURAL PRODUCTS: Terpenes, gerenial, nerol, menthol, and 𝛼 - terpinol 

Alkaloids — geneeral and methods of isolation and general methods of structural 2520



determination of conine, piperine and nicotine. Vitamins — thiamine, riboflavin, 

pyrodxine and ascorbic acid occurrence and biological importance. Structural 

elucidations of pyridoxine and ascorbic acid. 

 

REFFERENCES: 

1.   P.L. Soni and H.M. Chawla, Text Book of Organic Chemistry',27th Edn., 

Sultan    Chand 2097. 

 2. V.S.Parrnar and H.M.Chawla, Principles of Reaction Mechanisms in Organic 

Chemistry, 27th Edn., Sultan Chand 2098. 

Subash. Chandra Rastogi, Satis Kumar, Agarwala Ashok Kumar 'Sharma , Chemistry 

of Natural Products, Vol.I & II., 1St Edn.2074-75. 

Ernest L Elliel, Stereochemistry of Cabon Compounds, Tata Mc-Grave Hill 

Publishing company Ltd., 20th Edn., 2095 

M. K.Jain, Organic Chemistry, Shoban Lal Nagin Chand and Co., 12 th Edn. 

 

COURSE CODE COURSE TITLE 
 L   T  P  C 

20114AEC63L Industrial Chemistry Practical 0 0 3 2 

 

1. Estimation of glucose in food samples. 

2. Determination of dissolved oxygen in water.  

3. Determination of Chemical Oxygen Demand (COD)  

4. Determination of Biological Oxygen Demand (BOD)  

5. Estimation of phosphoric acid in superphosphate fertilizer. 

6. Determination of alkali content in antacid tablet using Hcl. 

7. Estimation of Calcium in Calcium ammonium nitrate fertilizer. 

8. Testing of turmeric powder, milk and mustard oil for adulterants. 

9. Determination of total permanent and temporary hardness of water using EDTA.  

10. Measurement of chloride, sulphate and salinity of water samples by simple titration   

      method. (AgNO3 and potassium chromate)  

 

 

Suggested Readings  

1. E. Stocchi: Industrial Chemistry, Vol-I, Ellis Horwood Ltd. UK.  

2. P. C. Jain, M. Jain: Engineering Chemistry, Dhanpat Rai & Sons, Delhi.  

3. B. K. Sharma: Engineering Chemistry, Goel Publishing House, Meerut 

4. A. K. De, Environmental Chemistry: New Age International Pvt, Ltd, New Delhi.  

5. S. M. Khopkar, Environmental Pollution Analysis: Wiley Eastern Ltd, New Delhi. 

6. S. C. Bhatia: Chemical Process Industries, Vol. I & II, CBS Publishers, New Delhi.  

7. J. A. Kent: Riegel’s Handbook of Industrial Chemistry, CBS Publishers, New Delhi.  

8. S. S. Dara: A Textbook of Engineering Chemistry, S. Chand & Company Ltd. New Delhi.  
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9. O. P. Vermani, A. K. Narula: Industrial Chemistry, Galgotia Publications Pvt. Ltd., New 

Delhi.  

10. R. Gopalan, D. Venkappayya, S. Nagarajan: Engineering Chemistry, Vikas Publications, 

New Delhi.  

11. W. D. Kingery, H. K. Bowen, D. R. Uhlmann: Introduction to Ceramics, Wiley Publishers,  

New Delhi.  

12. R.M. Felder, R.W. Rousseau: Elementary Principles of Chemical Processes, Wiley 

Publishers, New Delhi.  

 

 

 

 

 

 

 

 

COURSE CODE COURSE TITLE 
 L   T  P  C 

20114AEC64L Domestic Products Preparation - Practical 0 0 3 2 

 

1. Preparation of enamels. 

2. Preparation of shampoo.  

3. Preparation of face cream. 

4. Preparation of hair remover. 

5. Preparation of talcum powder. 

6. Preparation of Aspirin and its analysis. 

7. Preparation of Magnesium bisilicate (Antacid). 

8. Preparation of nail polish and nail polish remover. 

9. Preparation of simple organophosphates, phosphonates and thiophosphates 

10. To calculate acidity/alkalinity in given sample of pesticide formulations as per BIS 

specifications.  

 

Suggested Readings  

1. R. Cremlyn: Pesticides, John Wiley. 

2. E. Stocchi: Industrial Chemistry, Vol -I, Ellis Horwood Ltd. UK.  

3. B.K. Sharma: Industrial Chemistry, Goel Publishing House, Meerut.  

4. P.C. Jain, M. Jain: Engineering Chemistry, Dhanpat Rai & Sons, Delhi. 
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5. G.L. Patrick: Introduction to Medicinal Chemistry, Oxford University Press, UK.  

6. Hakishan, V.K. Kapoor: Medicinal and Pharmaceutical Chemistry, Vallabh Prakashan, New 

Delhi.  

7. William O. Foye, Thomas L., Lemke , David A. William: Principles of Medicinal Chemistry, 

B.I. Waverly  Pvt Ltd. New Delhi. 

 

 

 

 

 

 

 

 

 

 

 

COURSE CODE COURSE TITLE 
 L  T  P  C 

20114DSC65A Discipline Speci fic Elective:II                             

Nano Science 
5 0 0 3 

 

Aim: To study about the importance and applications of  Nano science. 

Objective: 
 To foundational knowledge of the Nanoscience and related fields.  

 To make the students acquire an understanding the Nanoscience and Applications.  

 To help them understand in broad outline of Nanoscience. 

Outcome: 

 Learn about the background on Nanoscience  

 Understand the synthesis of nanomaterials and their application and the impact of 

nanomaterials on environment  

 Apply their learned knowledge to develop Nanomaterial’s. 

 

UNIT I: 

 INTRODUCTION AND HISTORY  

Background to nanotechnology - scientific revolutions –atomic structure-atomic size – bottom 

up/top down nanotechnology-chemical reactivity-Incremental nanotechnology-Evolutionary 

nanotechnology-Radical nanotechnology-Emergence of nanotechnology-Challenging in 

nanotechnology-Misnomers and misconception of Nanotechnology.  

 

UNIT II:  2523



EVOLUTION AND GROWTH OF NANOSYSTEM  

Basic problems and limitations - opportunities of nano scale -evolution of band structures and 

Fermi surface. Nanoparticles through homogeneous and heterogeneous nucleation-Growth 

controlled by surface and diffusion process- Oswald ripening process - influence of reducing 

agents-solid state phase segregation- grain growth and sintering precipitation in solid 

solutionhume rothery rule.  

 

UNIT III:  

NANOMATERIALS AND CLASSIFICATIONS  

Carbon Nanotubes (CNT) - Metals (Au, Ag, Pd, Cu) - Metal oxides (TiO2, CeO2, ZnO, MgO) - 

Semiconductors (Si, Ge, CdS, ZnSe). Classifications of nanomaterials-zero dimensional-

onedimensional-two dimensional-three dimensional nanostructures- Quantum dots-Quantum 

wireQuantum well-semiconductors and ceramics.  

 

UNIT IV: SPECIAL NANOMATERIALS  

Carbon fullerenes-fullerene derived crystals- carbon nanotubes. Micro and Mesoporous 

materialOrdered mesoporous materials-Random mesoporous materials-crystalline microporous 

materials.Core/Shell structures-Metal oxide structures-Metal polymer structures-Intercalation 

compounds-nanograined materials.  

 

UNIT V: MATERIALS STRUCTURE AND PROPERTIES  

Space lattice and unit cells, crystal system, Symmetry operation, Structures of common metallic, 

Semiconductor ceramic and superconductor materials, Miller Indices, Packing fractions, 

Formation of dangling bonds-atom like behavior of nanomaterials-physicochemical properties. 

Optical properties of nanomaterials-semiconductor-metal nanoparticles-Electrical and electronic 

propertiesThermal properties-Ferro electric properties-mechanical and magnetic properties. 

Reference: 

1.Introduction to Nan science, By Gabor L. Hornyak, Joydeep Dutta, H.F. Tibbals, Anil Rao  

2. Introduction to Nanoscience and Nanotechnology, By Chris Binns 

 3. Foundations of Nanotechnology, Volume Two: Nanoelements Formation and .,    

    By Sabu Thomas, Saeedeh Rafiei, Shima Maghsoodlou, Arezo Afzali  

4. Nanocomposite structures and dispersions, By Ignac Capek  

5. Morphology Control of Materials and Nanoparticles: Advanced Materials ..., edited by Yoshio 

Waseda, Atsushi Muramatsu 

 6. Nanomaterials: Synthesis, Properties and Applications, Second Edition, edited by A.S 

Edelstein, R.C Cammaratra  

7. Nanomaterials: New Research, By B. M. Caruta. 
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COURSE CODE COURSE TITLE  L  T  P  C 

20114DSC65B 
Discipline Speci fic Elective:II                             

Polymer Chemistry 5 0 0 3 

Aim: To develop   knowledge about polymers to the learners. 

Objectives: 

 Imparting basic knowledge about the different types of polymers.   

 Developing knowledge about production and advantages of polymers. 

 

Learning Outcomes: Students who graduate with a major in Polymer Chemistry will be able to: 

 Understand the principles of Polymer Chemistry. 

 To know the knowledge about various techniques of polymers  and its importance. 

 To have employability. 

 

UNIT — I 
Basic concepts- an introduction of polymers and macromolecules. Natural and synthetic 
polymers. Molecular forces and chemical bonding polymers. Classification of polymers-
addition and condensation polymers. General methods of preparation of polymers. 
Polymerisation through functional groups, multiple bonds and ring opening. Polymerisation 
techniques- bulk, solution, suspension and emulsion polymerization. 

UNIT—II 

Copolymerisation- homo and copolymers. Block copolymers and graft copolymers. 
Kinetics of free radical and cationic polymerization reactions. Mean kinetic chain length, 
degree of polymerization. Inhibition and retardation. 
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UNIT — III 

Thermoplastic and thermosetting resins. Constituents of plastics, fillers, dyes, pigments, 
plasticizers, lubricants and catalysts. Acrylics, polyvinyl and cellulose derivatives of 
thermoplastic resins. Silicone resins, epoxy resins, phenolic resins and alkyl resins of 
thermosetting resins. 

UNIT — IV 
Nylon 66, terylene, viscose rayon, polyesters —definition and polymer requirement. 
Polymers of acrylic acid, methacrylic acid and poly acrylates. 

UNIT — V 

Polymer structure- linear, branched and cross-linked polymers- isotactic, sydiotactic and 
atactic. Properties- melting point, glassy state, glass tranisition temperature. Thermal 
analysis of polymers, thermal high energy radiation, oxidative and hydrolytic polymer 
degradation. 

             REFERENCES :  

1. Introduction to Polymers by R. J. Young and P. A. Lovell.  
2. Polymer Chemistry: An Introduction” by Malcolm P. Stevens.  
3. Polymer Chemistry” by B.K. Sharma.  
4. Introductory Polymer Chemistry ” by G.S. Misra.  
5. Textbook of polymer Science-FW Billmeyer  
6. Introduction of Polymer Chemistry, R.P. Seymour Mc-Graw Hill, New 

York,  

7. Polymer Science, V.R. Gowrikar, N. V. Viswanathan,Wiley Eastern Ltd.  

 

 

 

 

 

COURSE CODE COURSE TITLE  L  T   P  C 

201LSCCE Community Engagement - - - 1 

a) Objectives: 

• To  develop an appreciation of rural culture, life-style and wisdom amongststudents 

• To learn about the status of various agricultural and rural development 

programmes 

• To understand causes for rural distress and poverty and explore solutions for the same 

• To apply classroom knowledge of courses to field realities and thereby improve quality 

of learning 

b) Learning outcomes: 

After completing this course, student will be able to 

• Gain an understanding of rural life, culture and social realities 

• Develop a sense of empathy and bonds of mutuality with local community 

• Appreciate significant contributions of local communities to Indian society and 

economy 

• Learn to value the local knowledge and wisdom of the community 

• Identify opportunities for contributing to community’s socio-economic 

improvements 

c) Contents 

Divided into four Modules, field immersion is part of each Unit 

2526



S. 

No. 
Module Title Module Content Assignment Teaching/ 

Learning 

Methodology 

No. of 

Classes 

1 Appreciation 

of Rural 

Society 

Rurallifestyle, rural 

society, caste and 

gender relations, 

rural values 

with respect to 

community, nature 

and resources, 

elaboration of “soul 

of India lies in 

villages’ (Gandhi), 

rural infrastructure 

Prepare a map 

(physical, visual 

or digital) of the 

village you visited 

and write an essay 

about inter-family 

relations in that 

village. 

- Classroom 

discussions 

 
- Field visit** 

 
- Assignment Map 

2 

 

4 

 

2 

2 Understanding 

rural economy 

& livelihood 

Agriculture, 

farming, 

landownership, 

water 

management, 

animal husbandry, 

non-farm 

livelihoods and 

artisans, rural 

entrepreneurs, 

rural markets 

Describe your 

analysis of rural 

h o u s e h o l d 

economy, its 

challenges and 

possible pathways 

to address them 

- Field visit** 

 
- Group 

discussions in class 

- Assignment 

3 

 
4 

 
1 

3 Rural 

Institutions 

Traditional rural 

organisations, 

Self-help Groups, 

Panchayati raj 

institutions 

(Gram Sabha, 

Gram Panchayat, 

Standing 

Committees), local 

civil society, local 

administration 

How effectively 

are Panchayati 

raj institutions 

functioning in the 

village? What 

would you suggest 

to improve their e 

f f e c t i v e n e s s ? 

Present a case 

study (written or 

audio-visual) 

- Classroom 

 
- Field visit** 

 
- Group 

presentation of 

assignment 

2 

 
4 

 
2 
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4 Rural 

Development 

Programmes 

History of rural 

development 

in India, current 

national 

programmes: 

Sarva Shiksha 

Abhiyan, 

Beti Bachao, 

Beti Padhao, 

Ayushman 

Bharat, Swatchh 

Bharat, PM 

AwaasYojana, 

Skill India, 

Gram Panchayat 

Decentralised 

Planning, 

NRLM, 

MNREGA, etc. 

Describe the 

benefits received 

and    challenges 

faced in the 

delivery of one 

of these 

programmes in     

the     rural c o m 

m u n i t y ; give 

suggestions 

about improving 

implementation 

of the 

programme for 

the rural poor. 

- Classroom 

 

- Each student 

selects one program 

for field visit** 

 

- Written 

assignment 

2 

 

4 

 

 

2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

COURSE CODE COURSE TITLE   L  T  P C 

201SSCIM  Interview Skills Training and Mock Test - - - 2 

 

Objectives: 

Preparing for your job interview could very well be one of the most important moments of your 

career. 

Learning Outcomes: 

Prepare for the interview. 

Know common interview questions and questions to ask your future employer. 2528



Describe body language and its impact on the interview. 

Course Goals  

Lesson One: Interview Preparation 

Lesson Two: Common Interview Questions 

Lesson Three: What Employers Want 

Lesson Four: Attitude and Effort 

Lesson Five: Body Language 

Lesson Six: Research 

Lesson Seven: The Mock Interview 

Lesson Eight: Phone Interviews 

Lesson Nine: Behavioral Interviews 

Lesson Ten: Closing the Interview 

Lesson Eleven: Thank You Notes 

Revised content 

 

 

COURSE CODE COURSE TITLE   L  T  P C 

20114PEE Programme Exit Examination 0 0 0 1 

 

UNIT - I   

General Reasoning:  Analytical Reasoning, Syllogisms, Analogies, Directions, Coding-Decoding, 

Classification Alphabet Series, Symbols and Notations, Similarities and Differences, Number 

Series, Blood Relationships Arrangements, Statements, Data Sufficiency, Non-verbal Reasoning, 

Visual Ability, Graphical Analysis Data Analysis 

General Aptitude: Simplifications, Number System, Average, Algebra, PercentageTime & Work 

Simple & Compound Interest, Time & Speed, HCF, LCM Problems, Area, Profit & Loss, Bar 

Graph, Pictorial Graph, Pie Chart Ratio & Proportion, Permutation & Combination 

UNIT - II Inorganic Chemistry 

General Chemistry: periodic trends, electronic structure, acid-base theory and reactions, balancing 

equations, stoichiometry, oxidation states and nuclear chemistry. 
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Structure and bonding: Lewis diagrams, molecular geometries and VSEPR concept, valence bond 

description and hybridization, bond energies, van der Waals radii of the elements, molecular 

orbitals and intermolecular forces  

Metallic and ionic substances: lattice structure, lattice energies, theory of metallic bonding, 

conductors, semiconductors, superconductors and liquid crystals. 

Chemistry of the main group elements: physical and chemical properties of the elements and their 

compounds, and occurrences and recovery. 

Chemistry of the transition elements: electronic structures, physical and chemical properties of the 

elements and their compounds, occurrences and recovery, coordination chemistry, including 

ligands, stereochemistry, nomenclature, bonding, spectroscopy, thermodynamic and kinetic 

aspects. 

Special topics: bioinorganic chemistry, catalysis, environmental chemistry, organometallic 

chemistry, including effective atomic number rule, bonding and reactions 

Unit - III  Organic Chemistry 

Molecular structure: bonding, Lewis structures, orbital hybridization, resonance, aromaticity, 

stereochemistry, conformational analysis, acid base properties, IUPAC nomenclature, IR, NMR, 

UV/visible spectroscopy and mass spectrometry. 

Functional groups: preparation and reactions of alkanes, alkenes, alkynes, dienes, alkyl halides, 

alcohols, thiols, ethers, sulfides, epoxides, aromatic compounds, aldehydes, ketones, amines, 

carboxylic acids and their derivatives. 

Reaction mechanisms: electrophilic substitutions and eliminations, nucleophilic substitutions and 

additions, nucleophilic addition-eliminations, cycloadditions, and radical reactions, catalysis, 

reaction coordinate diagrams, thermodynamic and kinetic control, stereochemistry of reactions, 

relative reactivities, relative stabilities and reactive intermediates (carbocations, carbanions, 

radicals, carbenes, enols, enolates, etc.)  

 

Biochemistry: carbohydrates, amino acids, peptides, proteins, lipids, alkaloids, pharmaceuticals, 

nucleotides and nucleic acids, glycoproteins, polysaccharides, terpenes and steroids  

Special topics: catalysis, organometallic chemistry, polymers and rearrangements 

Unit - IV Physical Chemistry 

Thermodynamics: first, second and third laws; equilibrium constants; spontaneity; LeChatelier’s 

principle; thermochemistry; mixing; phase equilibria; colligative properties; electrochemistry and 

statistical thermodynamics  

Kinetics: kinetic theory of gases, ideal and real gas equations and properties, rate laws, rate 

constants, half-life, reaction mechanisms, enzyme kinetics, activated complex theory, collision 

theory, photochemistry and solution dynamics. 
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Quantum chemistry and applications: classical experiments, principles of quantum mechanics, 

atomic and molecular structure, molecular spectroscopy 

Unit -V Analytical Chemistry 

Experimental design and data acquisition: accuracy and precision, random and systematic error, 

standard deviation, confidence limits, calibration, detection limits, sensitivity and significant 

figures  

Homogeneous equilibria: acid-base equilibria and titrations, redox reactions and titrations, 

electrochemical cells and complexometric titrations  

Heterogeneous equilibria: gravimetric analysis, solubility and chemical separations  

Solutions: concentration terms, ionic strength and activity, standardizations and primary standards  

Instrumental methods: Beer’s law, spectroscopic methods, chromatographic methods, 

radiochemical methods, electrolysis, potentiometry and lasers 
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M.Sc. CHEMISTRY SYLLABUS – REGULATION 2019 
 
 

 

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _  

SCHOOL OF ARTS AND SCIENCE 

DEPARTMENT OF CHEMISTRY 

M.Sc CHEMISTRY – REGULATION 2019 

COURSE STRUCTURE 

 

 
M.Sc. Graduate Attributes 

 
 Domain knowledge

 Investigative

 Critical thinking

 Resourceful and Responsible

 Effective Communication

 Ethical and Moral values

M.Sc. Programme Educational Objective – PEO 

 
 PEO1-To demonstrate broad knowledge of descriptive Chemistry. 

 PEO2-To impart the basic analytical and technical skills to work effectively in the 

various fields of chemistry. 

 PE03- To motivate critical thinking and analysis skills to solve complex chemical 

problems, e.g., analysis of data, synthetic logic, spectroscopy, structure and 

modeling, team-based problem solving, etc. 

 PEO4-To demonstrate an ability to conduct experiments in the above sub- 

disciplines with mastery of appropriate techniques and proficiency using core 

chemical instrumentation and modeling methods. 

 PEO5-To demonstrate the ability to perform accurate quantitative measurements 

with an understanding of the theory and use of contemporary chemical 

instrumentation, interpret experimental results, perform calculations on these 

results and draw reasonable, accurate conclusions. 

 PEO6-To develop skills in quantitative modeling of static and dynamic chemical 

systems. 

 PEO7-To develop laboratory competence in relating chemical structure to 

spectroscopic phenomena. 

 PEO8-To demonstrate the ability to synthesize, separate and characterize 

compounds using published reactions, protocols, standard laboratory equipment, 

and modern instrumentation. 
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M.Sc Pragramme Outcome –PO 

• PO1-Think critically and analyze chemical problems. 

• PO2-Present scientific and technical information resulting from laboratory 

experimentation in 

both written and oral formats. 

• PO3-Work effectively and safely in a laboratory environment. 

 PO4-Use technologies/instrumentation to gather and analyze data. 

• PO5-Work in teams as well as independently. 

• PO6-Apply modern methods of analysis to chemical systems in a laboratory setting. 

 

M.Sc Course -C 

 
 C1-Organic Chemistry-I 

 C2-Inorganic Chemistry-I 

 C3-Physical Chemistry-I 

 C4-Research Led Seminar 

 C5-Organic Chemistry-II 

 C6-Inorganic Chemistry-II 

 C7-Physical Chemistry-II 

 C8-Research Methodology 

 C9-Participation in Bounded Research 

 C10-Organic Chemistry-III 

 C11-Inorganic Chemistry-III 

 C12-Physical Chemistry-III 

 C13- Participation in Scaffold Research 

 C14-Project Work 

2534



 

M.Sc Curriculum Mapping 

 
Programme Educational Objectives Vs Programme Outcome 

 

Programme Outcome-PO 

Programme Educational 

Outcome - PEO 

PO1 PO2 PO3 PO4 PO5 PO6 

PE01      

PE02       

PE03      

PE04      

PE05       

PE06      

PE07      

PE08      

 

 
 

M.Sc Curriculum Mapping 

Programme Outcome vs Courses Outcome 

 

Programme Outcome-PO 

Courses Outcome-CO 

PO1 PO2 PO3 PO4 PO5 PO6 

CO1   * *  * 

CO2  *  * * * 

CO3 * *   *  

CO4   * *  * 

CO5   * *  * 

CO6  *  * * * 

CO7 * *   *  

CO8  * *  *  

CO9 * *   * * 

CO10  * * *  * 

CO11  *  * *  

CO12 * *  * *  

CO13  * * * *  

CO14  * * * * * 
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M.Sc. CHEMISTRY SYLLABUS – REGULATION 2019 
 

 

 

 

 

 

 
 

 

SCHOOL OF ARTS AND SCIENCE 

DEPARTMENT OF CHEMISTRY 

M.Sc CHEMISTRY – REGULATION 2019 

COURSE STRUCTURE 

 

SEMESTER - I 

COURSE CODE COURSE TITLE L T P C 

 19214SEC11  Organic Chemistry-I 5 0 0 4 
 

 19214SEC12  Inorganic Chemistry-I 5 0 0 4 
 

 19214SEC13  Physical Chemistry-I 5 0 0 4 
 

 19214SEC14L  Organic Chemistry Lab-I 0 0 5 2 
 

 19214SEC15L  Inorganic Chemistry Lab-I 0 0 5 2 
 

 19214DSC16_  Discipline Specific Elective-I 5 0 0 4 
 

19214RLC17 Research Led Seminar - - - 1 

 Total 20 0 10 21 

 
SEMESTER - II 

 19214SEC21  Organic Chemistry-II 4 0 0 4 
 

 19214SEC22  Inorganic Chemistry-II 4 0 0 4 
 

 19214SEC23  Physical Chemistry-II 4 0 0 4 
 

 19214SEC24L  Organic Chemistry Lab-II 0 0 5 2 
 

 19214SEC25L  Inorganic Chemistry Lab-II 0 0 5 2 
 

 19214DSC26_  Discipline Specific Elective-II 5 0 0 4 
 

19214RMC27 Research Methodology 3 0 0 2 

19214BRC28 Participation in Bounded Research - - - 2 

 Total 20 0 10 24 

SEMESTER - III 

 19214SEC31  Organic Chemistry-III 5 0 0 5 
 

 19214SEC32  Inorganic Chemistry-III 5 0 0 5 
 

 19214SEC33L  Physical Chemistry Lab-I - 0 5 3 
 

 19214SEC34L  Physical Chemistry Lab-II - 0 5 3 
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19214DSC35_ Discipline Specific Elective-III 5 0 0 4 

192_ _ OEC36 Open Elective 4 0 0 2 

19214SRC37 Participation in Scaffold Research (Design and 

Societal Project) 

- - - 2 

 Total 19 0 10 24 

SEMESTER - IV 

19214SEC41 Physical Chemistry-III 6 1 0 6 

19214SEC32 Industrial Chemistry 6 1 0 5 

19214DSC43_ Discipline Specific Elective-IV 5 0 0 4 

19214PRW44 Project - - - 10 

      

19214PEE Programme Exit Examination - - - 2 

 Total 17 2 0 27 

 
Total Credits of this Program 

   
96 
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DISCIPLINE SPECIFIC ELECTIVE COURSES –I 

 

Semester 
Elective 

No. 
Course Code Course Title 

 
 

I 

 
 

I 

19214DSC16A a) Environmental Chemistry 

19214DSC16B b) Supramolecular Chemistry 

 
 

DISCIPLINE SPECIFIC ELECTIVE COURSES –II 

 

Semester 
Elective 

No. 
Course Code Course Title 

 
II 

 
II 

19214DSC26A a) Special Topics in Chemistry 

19214DSC26B 
b) Macromolecules as Engineering 

Materials. 

 
 

DISCIPLINE SPECIFIC ELECTIVE COURSES –III 

 

Semester 
Elective 

No. 
Course Code Course Title 

 
III 

 
III 

19214DSC35A a) Medicinal Chemistry 

19214DSC35B 
b) Green Organic Synthesis: 

Principles and Applications 

 

 
 

DISCIPLINE SPECIFIC ELECTIVE COURSES –IV 

 

Semester 
Elective 

No. 
Course Code Course Title 

 
IV 

 
IV 

19214DSC43A a) Nano Chemistry 

19214DSC43B 
b) Material Chemistry 
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OPEN ELECTIVE COURSES 

 

Semester Course Code Course Title 

 

 

 

 
III 

19211OEC Writing for the Media 

19212OEC Applicable Mathematical Techniques 

19213OEC Biomedical Instrumentation 

19215OEC Herbal Medicines 

19220OEC M-Marketing 

19261OEC Financial Service 

19280OEC Counselling and Psychology 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
CREDIT DISTRIBUTION 

 

SEMESTER SEC GEC DSE RESEARCH OTHERS TOTAL 

I 19  04 01  24 

II 19  04 05  28 

III 19 03  02  24 

IV   04 10 02 16 

TOTAL 57 03 12 18  92 
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SEMESTER – I 

 
COURSE CODE COURSE TITLE L T P C 

    19214SEC11   Organic Chemistry – I 5 0 0 5 

 
Aim: 

 To acquaint students with learning Organic Chemistry. 

Objective: 

 To sensitize students to learn Important components of Organic Chemistry. 

 
Outcome: 

Having successfully completed this module you will be able to: 

 Recognise many functional groups and their reactivity 

 Set up glassware and apparatus to conduct experiments in Organic Chemistry. 

 Interpret data from a range of physical techniques to characterise Organic 

componds. 

 Present the results of a practical investigation in a concise manner. 

 Recognise many fundamental bond forming reactions and how to apply them in 

synthesis 
 

Unit - I 

Bonding, Structure & Aromaticity 
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Hybridization with reference to carbon compounds-Shapes of simple organic molecules- 

bond angle and bond length in organic molecules. Electronegativity of atoms and groups.  

Dipole moments of molecules-Applications of dipole moment to study the properties of 

organic molecules. Polarity of solvents. Hydrogen bonding-Inter and Intramolecular 

hydrogen bonding. Electronic Effects-Inductive, resonance and hyperconjucative effects  

and their influence-rules of resonance. Tautomerism. Steric effects. Aromatic character- 

Huckel's rule and applications-Craig's rule and applications-Consequences of aromaticity 

– non-alteration in bond length-Resonance energy from heat of hydrogenation, heat of 

combustion and Huckel's MO calculation, antiaromatic compounds. 

 

Unit - II 

Essentials of Organic Stereochemistry 

Principles of symmetry-concept of chirality. Molecular symmetry and chirality. 

Newmann, Sawhorse, Fischer and Wedge representations and their interconversions. 

Types of molecules exhibiting optical activity. Configurational nomenclatures of acyclic  

and cyclic molecules: cis-trans and E,Z – and D, L; R, S; erythro and threo; syn and anti; 

endo and exo. Stereochemistry of molecules with axial chirality-atropisomerism – 

biphenyls-allenes, spiranes and analogues. Helicity and chirality. Topocity and 

prostereoisomerism- Diastereotopic ligands and faces. Resolution –methods of 

Resolution. Conformations six membered ring systems and their optical activity. 

Quantitative correlation between conformation and reactivity- Winstein-Eliel equation 

 

Unit - III 

Reactive Intermediates Methods of Determining Reaction Mechanisms 

Carbocations, Carbanions, Carbenes and Nitrenes – Generation and stability of reactive 

intermediates. Correlation of reactivity with structure of reactive intermediates. Free 

radicals – Configurations – Identification by chemical and spectral methods –  Free radical 

halogenation - NBS. Types of reactions: Homolytic and Heterolytic cleavages of bonds. 

Thermodynamic and kinetic aspects, Hammond’s postulate, isotope effects. Energy profile 

diagrams –Intermediate versus transition state, Product analysis and its importance, 

Crossover experiments, Kinetic methods, Stereochemical studies, Isotopic and substituent 

effects 

Unit - IV 

Nucleophilic Substitutions in Aliphatic and Aromatic Substrates 

SN1 and SN2 mechanisms-effect of substrate structure, leaving group, attacking 

nucleophile and solvent polarity-neighbouring group participation-substitution at vinylic 

and allylic carbons and reactivity. Ambient nucleophiles and substrates. Hydrolysis of  

esters-mechanisms. Selected reactions-Von-Braun, Dieckmann, Williamson. SNAr 

mechanism- SN1 (Aromatic) mechanism with evidences - Benzyne mechanism - Effect of 

substrate structure, leaving group, attacking nucleophile and solvent. 

 

Unit -V 

Heterocycles 

Nomenclature of heterocycles having not more than two hetero atoms such as oxygen, 

nitrogen and sulphur. Synthesis, reactivity and applications of the following heterocycles: 

Pyrazoles, Oxazoles, Pyridazines, Pyrimidine and Pyrazines. 

employability/Entrepreneurship/Skill development 

2541



REFERENCES 

1. March J, Advanced Organic Chemistry, Fourth Edition, John-Wiley and Sons, New 

York (1992). 

2. Sykes P, Guide Book to Mechanism in Organic Chemistry, Sixth Edition, ELBS with 

Longmann (1997). 

3. Eliel E L, Stereochemistry of Carbon Compounds, Tata-McGraw Hill Publishing 

Company, New Delhi (1998). 

4. Finar, I.L, Organic Chemistry Volume 2, Sixth Edition, ELBS with Longmann, 

Singapore (1997). 

5. Nasipuri D, Stereochemistry of Carbon Compounds, Second Edition, New-Age 

International Publishers, New Delhi (1996). 

6..Kalsi P.S, Stereochemistry – Conformation and mechanism. Wiley Eastern Limited. 

7. Kalsi P.S., Stereochemistry and mechanism through solved problems. Second New 

Age Iunternational Publishers. 

8. Nasipuri D., Stereochemistry of Organic Compounds., New Age International 

Publishers. 

9. Mukherji S.M. and Singh S.P., Organic Reaction Mechanism, Macmillan India. 
 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 
COURSE CODE COURSE TITLE L T P C 

    19214SEC12   Inorganic Chemistry – I 5 0 0 4 
 
 

Aim: 

 To acquaint students with learning Inorganic Chemistry 

Objective: 

 To learn Important Concepts of Inorganic Chemistry 

 
Outcome: 

 Having successfully completed this module you will be able to: 

 . 

 Present the results of a practical investigation in a concise manner. 

 Recognise many fundamental bond forming reactions and how to apply them in 

synthesis 

 

Unit - I 
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theory - experimental evidence for pi bonding. 
 

 

Unit - II 
 

 

 

(oct) and Ni2+ (oct) complexes. 
 

 

spin cross over phenomena. 
 

 

Unit - III 
 

 

 

 

 

 

 

mechanisms - mixed valent complexes. 
 

 

Unit - IV 
 

 

 

 

 

 

 

geometrical isomerism in octahedral complexes - coordination number seven and eight. 

Unit - V 

18 electron rule - EAN rule - theories of coordination compounds - valence bond theory 

- crystal field theory  - splitting of d orbitals in different symmetries - crystal field 

stabilization energy - factors affecting the magnitude of 10 Dq - evidence for crystal field 

stabilization - spectrochemical series - site selection in spinels - tetragonal distortion from 

octahedral symmetry - Jahn-Teller distortion - molecular orbital theory  - octahedral 

complexes - tetrahedral and square planar complexes - pi bonding and molecular orbital 

Term states of dn ions - electronic spectra of coordination compounds - selection rules - 

band intensities and band widths - energy level diagrams of Orgel and Tanabe - Sugano - 

spectra of Ti3+, V3+, Ni2+, Cr3+, Co2+, Cr2+ and Fe2+ - calculation of 10Dq and B for V3+ 

Magnetic properties of  coordination  compounds  -  change in magnetic properties  of 

complexes in terms of spin orbit coupling - temperature independent paramagnetism - 

Substitution reactions in square planar complexes - the rate law for nucleophilic 

substitution in a square planar complex - the trans effect - theories of trans effect - 

mechanism  of  nucleophilic  substitution  in  square  planar  complexes  -  kinetics  of 

octahedral  substitution  -  ligand  field  effects  and  reaction  rates  -  mechanism  of 

substitution in octahedral complexes  - reaction rates influenced by acid and bases - 

racemization  and  isomerization  -  mechanisms  of  redox  reactions  -  outer  sphere 

mechanisms  -  excited  state  outer  sphere  electron  transfer  reactions  -  inner  sphere 

Structure  of  coordination  compounds  with  reference  to  the  existence  of  various 

coordination numbers - complexes with coordination number two  - complexes with 

coordination number three - complexes with coordination number four - tetrahedral and 

square planar complexes - complexes with coordination number five - regular trigonal 

bipyramidal and square pyramidal - site preference in trigonal bipyramidal complexes - 

site preference in square planar complexes - isomerism in five coordinate complexes - 

coordination number six - distortion from perfect octahedral symmerty - trigonal prism - 
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structural prediction of organometallic clusters. 

employability/Entrepreneurship/Skill development 
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COURSE CODE 

COURSE TITLE L T P C 

    19214SEC13   Physical Chemistry – I 5 0 0 4 

 

Aim: 

 The aim of this course is to provide a core for future studies in chemistry and 

aspects of Physical Chemistry . 

Objective: 

 To learn the importance of Physical Chemistry. 

 
Outcome: 

 Having successfully completed this module you will be able to: 

Inorganic  chains  -  rings  -  cages  and  clusters  -  catenation  -  heterocatenation  - 

intercalation chemistry - one dimensional conductor - isopolyanions - heteropolyanions - 

borazines - phosphazenes - phosphazene polymers - ring compounds of sulphur and 

nitrogen - homocyclic inorganic systems - cages - boron cage compounds - metal clusters 

- dinuclear clusters - trinuclear clusters - tetranuclear clusters - hexanuclear clusters - 
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 Determine rate constants and half-life for 0, 1st and 2nd order reactions from 

experimental datasets. 

 Understand and apply the Boltzman distribution and its effect on the observed 

spectraintegrate most functions encountered in chemical practice. 

 Solve separable first-order ordinary differential equations. 

 

UNIT -I 

Classical Mechanics 

Symmetry of space and its relation to conservation laws-Conservation theorems - 

conservation of linear momentum, angular momentum and energy-Equations of motion - 

Newtonian, Lagrangian, Hamiltonian- Definition of classical mechanics, quantum 

mechanics and relativistic mechanics- Assumptions of classical mechanics. Classical wave 

equation- Conversion of classical wave equation into Schroedinger wave equation- Failure 

of Classical mechanics-Black body radiation-Photoelectric effect-Heat capacity of substances-

Hydrogen atom spectrum. 

 

UNIT- II 

Mathematics for Quantum Chemistry 

Functions - definition, classification-Linearly dependent and independent functions, odd 

and even functions-Inner product - normalization - orthogonality - ortho normal functions-

Kronecker delta - Eigen functions - need for normalization. Operators - Linear, angular 

momentum, energy operators-Linear and non-linear operators. Hermitian operators and 

their properties- Proof for Hermicity of linear, angular, position and Hamiltonian 

operators-Commutator of operators-Commutation relation among angular momentum 

operators Lx, Ly, Lz- Vectors - vector space - Euclidean space, Hermitian space, Hilbert 

space. 
 

 

 

 

 

 

 

 
 

 

UNIT - III 

Basic Quantum Chemistry 

Wave - particle dualism-Compton effect-Uncertainty principle and its applications- 

Postulates of quantum mechanics-Setting up Schrodinger wave equation and solving for 

particle in a 1D and 3D box, Harmonic oscillator, Rigid rotor, Hydrogen atom-Hydrogen 

atomic orbitals-Analytical and graphical representations-Radial probability distribution 

function-Orthogonality of 1s, 2s, 2p orbitals- Many electron atom – one electron orbital 

and one electron potential, Pauli’s exclusion principle, Slater’s determinant. 

UNIT -IV 

Fundamentals of Statistical Thermodynamics 

Permutations and combinations-Combinatory rule – probability theorems. Microstates, 

macrostates-Methods of counting microstates of distinguishable and indistinguishable 

particles-Heat capacity of solids-Einstein and Debye models-Maxwell-Boltzmann 

statistics-Phase space-Thermodynamic probability-Statistical equilibrium. Derivation of 
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M.B. statistics-Relationship between entropy and probability-Statistical meaning of third 

law of thermodynamics. 

 

UNIT -V 

Applications of Statistical Thermodynamics 

Partition functions -Translational, rotational and vibrational partition functions of diatomic 

molecules-Translational, rotational and vibrational partition functions of poly atomic 

molecules-Electronic partition function-Derivation of thermodynamic quantities E, S, A, 

H, G, K and Cp, Cv using partition function-Sackur-Tetrode equation- Quantum statistics. 

Bose Einstein statistics-Behaviour of helium at low temperature-Fermi Dirac statistics. 

employability/Entrepreneurship/Skill development 
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COURSE CODE 

COURSE TITLE L T P C 

   19214SEC14L   Organic Chemistry Lab – I 0 0 5 3 
 

Aims: The organic laboratory class consists of a series of experiments designed to be 

completed in either one or two sessions. A written report discussing notable features of  

each experiment and the significance of the data is to be carried out each week. The course 

is designed to illustrate and reinforce concepts covered in the lecturebased part of the 

course. The students will be introduced to key synthetic techniques and will regularly 

employ spectroscopic techniques to examine the outcome of experiments. 
 

Objectives: To perform seven experiments that have been divided into 3 topics: 
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Functional group interconversions, carbon-carbon bond formation / enolate chemistry, and 

electrophilic aromatic substitution. To take part in spectroscopy workshops that will 

demonstrate further topics in spectroscopy and the use of spectroscopic techniques in the  

characterisation of organic compounds. To learn new synthetic techniques: distillation 

under reduced pressure, reactions involving continuous removal of water and preparative 

chromatography. To gain experience in the identification and characterisation of unknown 

products using 1H NMR spectroscopy, 13C NMR spectroscopy, IR spectroscopy and mass 

spectrometry. To introduce the concept of multi-step organic synthesis. 
 

ORGANIC CHEMISTRY LAB – I 

 

Qualitative analysis of an organic mixture containing two components. 

a) Pilot separation 

b) Bulk separation 

c) Analysis 

d) Derivatization 
 

 

Preparation of Organic compounds (Single stage) 

  a) Glucose pentaacetate from glucose(acetylation) 

  b) Resorcetophenone from resorcinol (acetylation) 

  c) Benzophenoneoxime from benzophenone (addition) 

  d) p-Benzoquinone from hydroquinone (oxidation) 

  e) Phenyl-azo-2-napthol from aniline(diazotization). 

employability/Entrepreneurship/Skill development 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 
 

 
COURSE CODE 

COURSE TITLE L T P C 

  19214SEC15L   Inorganic Chemistry Lab – I 0 0 5 3 
 

Aims: 

The inorganic laboratory class consists of a series of experiments designed to be completed 

in either one or two sessions. A written report discussing notable features of each 

experiment and the significance of the data is to be carried out each week. The course is 

designed to illustrate and reinforce concepts covered in the lecture-based part of the course. 

To equip students with the basic skills and expertise required to carry out 
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careful and precise procedures in the modern practical chemistry laboratory whilst 

providing experiments that illustrate and support the lecture course. To train students in 

the art of good scientific report writing and in the use of spectroscopic techniques for the 

structural elucidation of inorganic compounds. To encourage student to become more 

aware of the risks and hazards associated with careful laboratory work and to assess risks 

and methods for minimizing them. 
 

Objectives: 

Analytical Experiments: 

(1) To be familiar with the use of pipettes, burettes and analytical balances. To be able to  

transfer quantitatively liquids and solids. 

(2) To be familiar with the techniques of gravimetric analysis, complexometric titration, 

colorimetry and atomic absorption spectrometry for the analysis of inorganic compounds. 

(3) To learn about gases in the environment and how to analyse for concentrations of gas  

components via spectrophotometry and IR spectroscopy. In modern analytical chemistry 

instrumental methods are replacing traditional titration and gravimetric methods. 

Nevertheless, a good grasp of the basic techniques is essential in all forms of instrumental 

analysis. 

Among these techniques are: 

(a) the ability to make up a standard solution 

(b) the ability to make careful measurements 

(c) an appreciation of errors and significant figures. 
 

INORGANIC CHEMISTRY LAB – I 
 

 

1. Qualitative analysis: Qualitative analysis employing semi-micro methods and spot 

tests of mixtures of common cations and ions of the following less familiar 

elements. Molybdenum, tungsten, selenium, tellurium, cerium, thorium, titanium,  

zirconium, vanadium, uranium and lithium. 

 

2. Colorimetry: Colorimetric estimations of copper, nickel, iron and chromium using 

  photoelectric colorimeter. 
 

 

3.  Industrial analysis: (i) Analysis of two of the following alloys: brass, bronze, 

stainless steel, solder type metal. (ii) Analysis of any one of the following: 

cement, glass, ultramarine. 

 

4. Titrimetry: Complexometric titrations involving estimations of calcium, 

magnesium, nickel, zinc and hardness of water. 

 

5. Quantitative analysis: Quantitative analysis involving volumetric and gravimetric 

estimations of at least four mixtures of cations. 

2548



6. Preparation of inorganic complexes: About six preparations involving different 

techniques selected from the following. 

(i) Potassium tris(oxalato)aluminate 

(ii) Nickel ammonium sulphate 

(iii) Tris(thiourea)copper(I) chloride 

(iv) Potassium tris(oxalato)ferrate 

(v) Hexamminecobalt(III) chloride 

(vi) Ammonium hexachloro stannate(IV) 

(vii) Tetrammine copper(II) sulphate 

(viii) Cis and trans bis(glycinate) copper. 

employability/Entrepreneurship/Skill development 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
COURSE CODE 

COURSE TITLE L T P C 

19214DSC16A Discipline Specific Elective - I 

Environmental Chemistry 
5 0 0 4 2549



Aim: To learn the important of Environmental Chemistry. 

 
Objective: 

 Creating the awareness about environmental problems among people.

 Imparting basic knowledge about the environment and its Ancillary problems.

 Developing an attitude of concern for the environment.

 Motivating public to participate in environment protection and environment 

improvement.

 Acquiring skills to help the concerned individuals in identifying and solving 

environmental problems.

 Striving to attain harmony with Nature.

Outcomes: 

Students who graduate with a major in environmental science will be able to: 

 Understand the principles of ecology and environmental issues that apply to air, 

land, and water issues on a global scale;

 Develop critical thinking and/or observation skills, and apply them to the analysis  

of a problem or question related to the environment;

 Demonstrate ecology knowledge of a complex relationship between predators, 

prey, and the plant community;

 Apply their ecological knowledge to illustrate and graph a problem and describe 

the realities that managers face when dealing with complex issues; and

 Understand how politics and management have ecological consequences.

UNIT – I 

Pollution 
 

 

 

 

 

 

monitoring – control. 

UNIT – II 

Water Pollution 
 

 

 

 

pestisides - endosulfan and related case studies. 

UNIT – III 

Water Treatment 
 

 

 

Environmental pollution - structure of atmosphere - biogeological cycles - oxygen - 

nitrogen – carbon – phosphorous – sulphur - biodistribution of elements - air pollutions - 

reactions in atmosphere - primary pollutants - air quality standards - analysis of CO, 

nitrogen  oxides,  sulphur  oxides,  hydrocarbons  and  particulate  matter  -  particulate 

pollution  -  control  methods  -  vechicular  pollution  -  green  house  effect and  global 

warming - climatic changes – ozone - photochemical smog - acid rain - sampling - 

Hydrosphere: Water pollution - hyrological cycle - chemical composition - sea water 

composition - water quality criteria for domestic and industrial uses - BIS and WHO 

standards - ground water pollution - surface water pollution - lake and river water - 

eutrophication - marine pollution - water pollutants - biodgradeability of detergents – 

Principles  of  water  and  waste  water  treatment  - aerobic and anaerobic treatment  - 

industrial waste water treatment  - heavy metal pollution  - hard water  - softening - 

purification  of  water  for  drinking  purposes  -  water  treatment  for  industrial  use  - 2550



 

elements. 

UNIT – IV 

Water Analysis 
 

 

 

 

electrodes - neutron activation analysis. 
 

 

UNIT – V 

Soil Pollution: 
 

 

 

analysis - radioactive pollution - disposal of radioactive waste. 

employability/Entrepreneurship/Skill development 
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COURSE CODE COURSE TITLE L T P C 

19214DSC16B 
Discipline Specific Elective - I 

Supramolecular Chemistry 
5 0 0 4 

 

Aim: 

electrodialysis - reverse osmosis - other purification methods - chemical speciation of 

Color - odor - conductivity - TDS - pH - acidity - alkalinity - chloride - residual chlorine - 

hardness - trace metal analysis - elemental analysis - ammonia - nitrite - nitrate - fluoride 

- sulphide - phosphate - phenols - surfactants - BOD - COD - DO - TOC - nondispersive 

IR  spectroscopy  -  anode  stripping  -  ICP  -  AES  -  Chromatography  -  ion  selective 

Soil humus - soil fertility - inorganic and organic components in soil - acid - base and ion 

exchange reactions in soils - micro and macro nutrients - wastes and pollutants in soil - 

introduction to geochemistry - solid waste management - treatment and recycling soil 
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 To focuses on non-covalent bonding interactions of molecule.

Objective: 

 To explain the chemical reactions and molecular rearrangements of non-covalent 

bond molecules.

 To forces include hydrogen bonding ,metal coordination, van der waals forces, pi- 

pi interactions and electrostatic effects.

Outcome: 

 Understand the reactivity of non-covalent bonding molecules.

 Develop the interaction and nature of organic solvents to others.

 

UNIT- I 

Definition of supramolecular chemistry: Nature of binding interactions in 

supramolecular structures: ion-ion, ion-dipole, dipole-dipole, hydrogen bonding, cation-π, 

anion- π, π- π, and van der Waals interactions. 
 

UNIT -II 

 
hemicarcerands. 

 

UNIT- III 

Host-Guest interactions: pre-organization and complimentarity, lock and key analogy. 

Binding of cationic, anionic, ion pair and neutral guest molecules. 

Crystal engineering: role of H-bonding and other weak interactions. 
 

UNIT- IV 

Self-assembly molecules: design, synthesis and properties of the molecules, self 

assembling by H-bonding, metal-ligand interactions and other weak interactions, 

metallomacrocycles, catenanes, rotaxanes, helicates and knots. 
 

UNIT -V 

Molecular devices: molecular electronic devices, molecular wires, molecular rectifiers, 

molecular switches, molecular logic. 

Relevance of supramolecular chemistry to mimic biological systems: cyclodextrins as 

enzyme mimics, ion channel mimics, supramolecular catalysis. 

employability/Entrepreneurship/Skill development 
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Synthesis and structure of crown ethers: lariat ethers, podands, cryptands, spherands, 

calixarenes, cyclodextrins, cyclophanes, cryptophanes, carcerands and 
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SEMESTER - II 
 
 

 
COURSE CODE 

COURSE TITLE L T P C 

19214SEC21 Organic Chemistry - II 4 0 0 4 
 

Aim: 

 To acquaint students with learning Organic Chemistry 

Objective: 

 To sensitize students to learn Important components of Organic Chemistry 

 
Outcome: 

 Having successfully completed this module you will be able to: 

 Gaining knowledge about Carbon –Carbon Double bonda 

 About rearrangements 

 Interpret data from a range of physical techniques to characterise Organic 

componds. 

 Present the results of a practical investigation in a concise manner. 

 Recognise many fundamental bond forming reactions and how to apply them in 

synthesis. 

 

UNIT- I 

Addition to Carbon–Carbon Multiple Bonds  
 

 

 

addition, Diels-Alder reaction. 

UNIT- II 

Addition to Carbon–Hetero Atom Multiple Bonds  
 

 

Witting, Witting Horner, Perkin, Thorpe, Ritter, Prins reactions. 

UNIT -III 

Elimination Reactions  
 

 

 

pyrolytic eliminations, Chugaev reaction and Cope elimination. 

UNIT - IV 

Molecular Rearrangements  
 

 

Electrophilic and nucleophilic additions, addition to conjugated systems, orientation and 

reactivity, addition of halogen and nitrosyl chloride to olefins, hydration of olefins and 

acetylenes, hydroboration, hydroxylation epoxidatoin , Michael addition, 1.3 dipolar 

Mechanism  and  reactivity,  Mannich,  Stobbe,  Darzen-Glycidic  ester  condensation, 

Benzoin condensation, Peterson olefination (Silyl Witting reaction), Strecker synthesis, 

E1,E2,E1CB mechanisms, Orientation of the double bond, Hofmann and Saytzeff rule, 

competition between elimination and substitution, dehydration and dehydrohaloganation 

reactions. Stereochemistry of E2 eliminations in cyclohexane ring systems, mechanism of 

A detailed  study  of  the  mechanism  of  the  following rearrangements:  Nucleophilic. 
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Beckmann. 

UNIT –V 

Oxidation and Reduction  
 

 

 

oxidative cleavage of double bonds by ozonolysis., NBS Oxidation. 
 

 

selenides, Clemmenson and Wolff-Kishner reductions, Birch reduction, MPV reduction. 

employability/Entrepreneurship/Skill development 
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Pinacol-Pinacolone. Oppener-Wagner-Meerwin, Demyanov, Dienone-Phenol, Favorski, 

Baeyer-Villiger, Wolff, Stevens and Von-Richter (a few examples in each rearrangement 

are to be studied), rearrangements involving nitrenes- Hofmann, Curtius, Lossen, and 

Study of the following oxidation reaction with mechanism: Oxidation of alcohols by 

CrO3 - DMSO. DMSO in combination with DCC; acetic anhydride and oxylyl chloride, 

oxidation of aryl methane, allylic oxidation of olefins, oxidative cleavage of glycols, 

Study of the following reduction reactions with mechanism: Reduction of carbonyl 

compounds by   hydrides,   selectivity   in   reduction   of 4 -ter-butylcyclohexanone   using 
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COURSE CODE 

COURSE TITLE L T P C 

19214SEC22 Inorganic Chemistry - II 4 0 0 5 

 

Aim: 

 To acquaint students with learning Inorganic Chemistry 

Objective: 

 To learn Important Concepts of Inorganic Chemistry 

 
Outcome: 

 Having successfully completed this module you will be able to: 

 . 

 Present the results of a practical investigation in a concise manner. 

 Recognise Nuclear chemistryand transition Elements 

 

UNIT- I 

Nuclear Chemistry: 
 

 

 

counting techniques such as G.M. ionization ands proportional counter. 

UNIT - II 

Chemistry of Non-transition Elements: 
 

 

 

 

 

 

compounds. 

UNIT- III 

Chemistry of Transition Elements: 
 

 

 

 

 

 

Radioactive decay and equilibrium, Nuclear reactions; Q value, cross sections, types of 

reactions, Chemical effects of nuclear transformations; fission and fusion, fusion products 

and fission yields. Radioactive techniques; tracer technique, neutron activation analysis, 

General discussion on the properties of the no transition element special features of 

individual  elements;  synthesis,  properties and  structure  of their  halides and  oxides, 

polymorphism of carbon, phosphorus and sulphur. Synthesis, properties and structure of 

boarnes,  carbonates,  borazines,  silicates  carbides,  silicons,  phosphazenes,  sulphur- 

nitrogen compounds; peroxo compounds of boron, carbon and sulphur; oxy acids of 

nitrogen, phosphrous, sulphur and halogens, interhalgens pseudochalides and noble gas 

Coordination chemistry of transition metal ions; stability constants of complexes and 

their determination;  stabilization  of  unusual  oxidatrion  states.  Stereochemistry  of 

coordination  compounds.  Ligandfield  theory,  splitting  of d-orbital  in  low-symmetry 

environments. , John – Teller effect : interpretation of electronic spectra including charge 

transfer spectra; spectrochemical series , nephelauxetic series Magnetism; Dia, para; 

ferro-and antiferromagnetism, quenching of orbitial angular moment, spinorbit coupling, 
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inorganic reaction mechanisms; substitution reactions, tarns effect and electron transfer 

reactions. 

 

UNIT - IV 

Chemistry of Lanthanides and Actinides: 

Spectral and magnetic properties ; Use of lanthanide compounds as shift reagents 

molecules metal clusters, Spin crossover in coordinating Photo chemical reaction of  

chromium and ruthenium complexes. Fluxional compounds. 

UNIT -V 

Organometallic Chemistry of Transition Elements: 
 

Synthesis, structure and bonding, organ metallic reagents in organic synthesis and in 

homogeneous catalytic reaction (hydrogenation, hydroformaylation, isomerisation and  

polymerization); pi-acid metal complexes, activation of small molecules by coordination. 

employability/Entrepreneurship/Skill development 
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the Chemistry of life, John Wiley and Sons, New York. 

7. James E.Huheey, Ellen A.Keiter and Richard L.Keitre, Inorganic Chemistry;  

Principles of Structure and Reactivity, 4th Edition, Addison – Wesley, New 

York, (Unit – I) 

8. Shriver and Atkins, Inorganic Chemistry, III Edition Oxford, 1999, India 

Gopsons Pvt.Ltd, A – 14 sector Noida. 
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COURSE CODE 

COURSE TITLE L T P C 

19214SEC23 Physical Chemistry - II 4 0 0 4 

 

 

Aim: 

 The aim of this course is to provide a core for future studies in chemistry and 

aspects of Physical Chemistry. 

Objective: 

 To learn the importance of Physical Chemistry. 

 
Outcomes: 

 Having successfully completed this module you will be able to: 

 Learning various concepts of Surface Phenomenon and Spectroscopy. 



UNIT - I 

Surface Phenomena: 
 

 

Freundlich’s adsorption isotherms. 
 

 

 

Eley mechanism. 

UNIT- II 

Partition Functions: 
 

 

 

classical statistics-derivation of Maxwell-Boltzman Distribution law. 
 

 

to monoatomic and diatomic molecules. 

UNIT - III 

Adsorption and free energy reaction at inter –phase-physisorption and chemisorption- 

potential   energy   diagram-Lennand  –Jones   Plot-Langmuir,BET   isotherm-Gibbs   & 

Role of surfaces in catalysis- Semiconductor catalysis-n and p type surfaces-kinetics of 

surface  reactions  involving  adsorbed  species-Langmuir-Hinshelwood  mechanism  of 

biomolecular reaction- Langmuir-Rideal mechanism of biomolecularr reaction- Rideal- 

Calculation of thermodynamic probability of a system –difference between 

thermodynamics  and  statistical  probability-definition  of  micro  and  macro  states  – 

different methods of counting macro states-distingiusable and indistinguishable particles 

Transational ,rotational.vibrational,electronic-calculation of enthalpy internal 

energy,entropy and other thermodynamic functions – applications of partition functions 
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Spectroscopy: 
 

molecules. 
 

 

 

atomic molecules- FT- IR spectrometry. 

UNIT- IV 
 

 

 

 

fermi resonance- Laser Raman’s Spectroscopy (LRS). 
 

 

UNIT-V 
 

 

 

 

 

compounds 

employability/Entrepreneurship/Skill development 
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3. B.E.Douglas and C.A.Hollingsworth, Symmentry in bonding and spectra- An 
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4. K.Veera Reddy,” Symmentry and spectroscopy of molecules”, New Age 
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5. A.K.Chandra, Introductory quantum Chemistry, 4th ed., Tata McGraw Hill(1994) 
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8. C.N.Banwell,Fundamentals of Molecular spectroscopy, Tata McGraw Hill(1993) 

9. G.M.Barrow , Introduction to Molecular spectroscopy, International McGraw Hill 
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Microwave  Spectroscopy  -  Theory  of  linear,  symmetric  top  and  asymmetric  top 

IR  Spectroscopy  -  Vibrational  spectra-  selection  rules-harmonic  and  unharmonic 

oscillator- (fundamental absorption, first and second overtones, hot bands etc)-rotation, 

vibration spectra of diatomic molecules-influence of rotation on the spectra of poly 

Raman Spectroscopy: Raman’s effect – elastic and inelastic scattering- selection rules- 

pure rotational Raman spectra( linear, spherical top, symmetric top and asymmetric top 

molecules)-vibrational  Raman’s   spectra-polarisation   of  lights  and   Raman   effect- 

comparision of IR and Raman spectra –simple molecules-mutual exclusion principle- 

Group Theory:  Elements of  group theory-  properties  of  subgroup –classes –group 

multiplication table –isomorphism groups –symmetry element and symmetry  operations 

–inter  relation among  symmetry  operation-  generations- points  group  of  molecules- 

matrix representation theory –construction of character tables- reducible and irreducible 

representations –MOs for systems like ethylene, butadiene, monocyclic  and  aromatic 
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COURSE CODE 

COURSE TITLE L T P C 

19214SEC24L Organic Chemistry Lab - II 0 0 5 3 
 

 

Aims: The organic laboratory class consists of a series of experiments designed to 

complete in either one or two sessions. A written export discussing notable features of 

each experiment and the significance of the data is to be carried out each week. The course 

is designed to illustrate and reinforce concepts covered in the lecture based part of the 

course. The students will be introduced to key synthetic techniques and will regularly 

employ spectroscopic techniques to examine the outcome of experiments. 

 

Objectives: To perform seven experiments that have been divided into 3 topics: 

Functional group interconversions, carbon-carbon bond formation / enolate chemistry, 

and electrophilic aromatic substitution. To take part in spectroscopy workshops that will 

demonstrate further topics in spectroscopy and the use of spectroscopic techniques in the 

characterisation of organic compounds. To learn new synthetic techniques: distillation 

under reduced pressure, reactions involving continuous removal of water and preparative 

chromatography. To gain experience in the identification and characterisation of 

unknown products using 1H NMR spectroscopy, 13C NMR spectroscopy, IR spectroscopy 

and mass spectrometry. To introduce the concept of multi-step organic synthesis. 
 

ORGANIC CHEMISTRY LAB – II 
 

Qualitative analysis of Organic Compounds: 
 

Estimation of 

a) Phenol 

b) Aniline 

c) Ketone 

d) Glucose 

 

Preparation of Organic Compounds (Double stage) 

a) p-bromoacetanilide from aniline (acetylation & bromination ) 

b) 1,3,5- tribromobenzene from aniline (bromination, diazotization & 

hydroxylation) 

c) p-nitroaniline from acetanilide (nitration & hydrolysis) 

d) p-aminobenzoic acid from para- nitrotoluence, (oxidation & reduction). 

employability/Entrepreneurship/Skill development 
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COURSE CODE 

COURSE TITLE L T P C 

19214SEC25L Inorganic Chemistry Lab - II 0 0 5 3 
 

Aims: 

The inorganic laboratory class consists of a series of experiments designed to be 

completed in either one or two sessions. A written report discussing notable features of 

each experiment and the significance of the data is to be carried out each week. The 

course is designed to illustrate and reinforce concepts covered in the lecture-based part of 

the course. To equip students with the basic skills and expertise required to carry out 

careful and precise procedures in the modern practical chemistry laboratory whilst 

providing experiments that illustrate and support the lecture course. To train students in 

the art of good scientific report writing and in the use of spectroscopic techniques for the 

structural elucidation of inorganic compounds. To encourage student to become more 

aware of the risks and hazards associated with careful laboratory work and to assess risks 

and methods for minimizing them. 

 
Objectives: 

Analytical Experiments: 

(1) To be familiar with the use of pipettes, burettes and analytical balances. To be able to  

transfer quantitatively liquids and solids. 

(2) To be familiar with the techniques of gravimetric analysis, complexometric titration,  

colorimetry and atomic absorption spectrometry for the analysis of inorganic compounds. 

(3) To learn about gases in the environment and how to analyse for concentrations of gas 

components via spectrophotometry and IR spectroscopy. In modern analytical chemistry 

instrumental methods are replacing traditional titration and gravimetric methods. 

Nevertheless, a good grasp of the basic techniques is essential in all forms of instrumental 

analysis. 

Among these techniques are: 

(a) the ability to make up a standard solution 

(b) the ability to make careful measurements 

(c) an appreciation of errors and significant figures. 

 
Titrimetry and gravimetry (any two) 

A mixture(s) of solution given for estimation. 

Cu (V) AND Ni (G) 

Cu (V) AND Zn (G) 

Fe (V) AND Zn (G) 

Zn (V) AND Cu (G) 

Ca (V) AND Ba (G) 

 
Preparation of the following compounds (any three) 

Tetramminecopper(II) sulphate 

Potassium trioxalatochromate 

Potassium trioxalatoaluminate 

Trithioureacopper(I) chloride 2560



Trithioureacopper(I) sulphate 

employability/Entrepreneurship/Skill development 
 

 

 

 

 

 

 

 

 

 
COURSE CODE 

COURSE TITLE L T P C 

19214DSC26A Discipline Specific Elective - II 

Industrial Chemistry 
4 0 0 4 

 

 

Aim: 

 The aim of this course is to provide a core for future studies in chemistry and 

aspects of Industrial Chemistry . 

Objective: 

 To learn the importance of Industrial Chemistry. 

 
Outcomes: 

 Having successfully completed this module you will be able to: 

 Learning various concepts of industries using Chemicals. 
 

Unit – I 
 

 

 

 

Biodegradability of surfactants – Methods. 

Unit – II 
 

 

 

 

Vinyl esters. 

UNIT – III 
 

 

 

and its role in Chemical industries. 

Water  conditioning  for  chemical  factories  –  reuse  –  methods  of  conditioning  – 

Demineralisation  –  Precipitation  –  Desalting  –  Industrial  and  Sewage  waste  water 

treatment. Vegetable oils – Refining of edible oils – Solvent extraction – Processing of 

animal fat – Hydrogenation – Interesterification  - Manufacture of soap and detergents . 

Pulp and paper industries – Sulphite, Sulphate, soda, ground wood pulp for paper – 

Manufacture of paper – Speciality paper – Paper stock – Structural Boards. Plastics – 

Manufacture  –  Resin  –  Manufacturing  process  –  Condensation  polymerization  – 

Manufacture of laminates and other derivatives – Hexamethylene tetramine plastics – 

Basic  ideas  –  Flow  charts  –  Chemical  Conversion  –  Batch  Versus  Continuous 

processing – Design – Chemical Process control and economics – Market evaluation – 

Plant location – Management for productivity and Creativity – Research & Development 
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Unit – IV 
 

 

 

 

fabrication – Latex compound- reclaimed rubber- Rubber derivatives. 

UNIT – V 
 

 

applications of photography. 

employability/Entrepreneurship/Skill development 

 

 

 
REFERENCES: 

1. Chemical process Industries – Norrish Shreve, R. and Joseph A. Brink Jr. 

McGraw Hill, Industrial Book Company, London. 

2. Production and Properties of Industrial Chemicals – Brain A.C.S Reinhold – New 

York. 

3. Fermentation Industries – Burgh, A., Interscience, New York. 

4. Hand Book of Technology and Engineering – Gilbert, J., Van Nostrand Reinhold, 

London. 

5. Rubber Hand Book – Rubber Manufacturers association – New York. 

6. Petroleum Products Hand Book, Guthrie V., McGraw Hill, Tokyo. 

Rubber  industries  –  Natural  rubber  –  Synthetic  rubber  –  Monomer  production  – 

Synthetic  rubber  polymerization  –  Butadiene  –  Styrene  copolymers  –  Butadiene 

acrylonitrile  copolymer  –  Neoprene  –  Thiokol  –  Silicon Rubber  –  Butyl  rubber  – 

Urethane rubber –  Rubber  processing- chemicals –  Rubber  compounding  – Rubber 

Industrial and military explosives – Manufacture – Pyrotechniques – Manufacture of 

safety  matches.Colour  photography  –  Theory  –  material  and  process  –  special 
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COURSE CODE COURSE TITLE L T P C 

19214DSC26B 
Discipline Specific Elective - II 

Macromolecules as Engineering Materials 
5 0 0 4 

 

Aim: 

 To study about the macromolecules as engineering materials in various fields. 

Objective: 

 To develop the concept and reactivity of macromolecules. 

Outcome: 

 Develop the knowledge of characterization and its applications of 

macromolecules. 

UNIT - I 

Concepts - Small molecules to macromolecules. Definitions and nomenclature. 

Classification of polymers, types of polymerizations (chain growth, step growth and  

living), molecular weights and distribution. 

UNIT- II 

Study on physical methods of determining molecular weights and distribution. 

Synthesis of macromolecules – thermodynamics and kinetics of chain polymerization 

with reference to industrially important polymers such as polyethylene, polypropylene, 

polystyrene, polyvinyl chloride. 

UNIT- III 

Thermodynamics and kinetics of step polymerization with reference to specialty 

polymers such as PET, Nylon, PC, and PU. Step growth polymerizations involving 

crosslinking (gelation) or formation of insoluble polymer mass. Determination of polymer 

structure via IR and NMR spectroscopies. 

UNIT - IV 

Characterization of polymer structure in the solid state – Characteristics of 

Amorphous and semicrystalline polymers. Viscoelasticity. Glass transition temperature 

2563



and elementary theories of glass transition. Rubber elasticity and thermodynamic theory 

of rubber elasticity. 

UNIT -V 

Applications – Engineering and specialty polymers, high performance fibres (Kevlar), 

Composite materials (BMC and SMC), conducting plastics. Polymers for separation 

science, biomedical devices, electronics and photonics. 

employability/Entrepreneurship/Skill development 

 

 

 

 

 

 

 

 
 

REFERENCES: 

1. Polymer Science and Technology, by Joel R. Fried, Prentice Hall of India Pvt. Ltd. 

1999. 

2. Textbook of Polymer Science, by Fred W. Billmeyer Jr. Fourth Edition, 1999, Wiley- 

Interscience, Ney York. 

3. Principle of Polymerization, by George Odian, Fourth Edition, 1999, Wiley- 

Interscience, Ney York. 

4. Polymer Science, by V. R. Gowarikar, N. V. Viswanathan and S. Jayadev, Halsted 

Press (John Wiley & Sons), New York. 
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COURSE CODE 

COURSE TITLE L T P C 

19214RMC27 Research Methodology 3 - - 3 

 

Aim: 

To give an exposure to development of research questions and the various statistical 

methods suitable to address them through available literature, with basic computational 

operators. 

Objective: 

To understand the approaches towards and constraints in good research. 

To identify various statistical tools used in research methodology 

To appreciate and compose the manuscript for publication 

To train in basic computational and software skills for research in physical and 

chemical sciences. 

Outcome: 

Ability to develop research questions and the various research strategies, and 

compile research results in terms of journal manuscripts. 

PREREQUISITES: 

Research Methodology course in UG level or equivalent knowledge. 

UNIT I: 

Introduction to Research Methodology 

Objectives of research – Types of research – Significance  of  research. Research methods 

versus methodology – Research and scientific method – Criteria of good research – 

Problems encountered by researchers in India. 

 
UNIT II: 

Database and Literature Survey 2565



Articles – Thesis – Journals – Patents – Primary sources of journals and patents – 

Secondary sources – Listing of titles – Abstracts – Chemical Abstract Service – Reviews 

– Monographs – Literature search. 

 
 

UNIT III: 

Data Analysis and Chemical Packages 

Precision and accuracy  – Reliability  – Determinate  and random  errors  – Distribution of 

random errors – Normal distribution curve – Statistical treatment of finite samples – t test 

and F test (ANOVA) co -variance (ANCOVA) correlation and multiple regression analysis 

– Chemical Packages – ChemDraw – ChemSketch – ISIS draw – Origin. 

 
UNIT IV: 

Thesis and Paper writing 

Conventions in writing – General format – Page and chapter format – Use of quotations 

and footnotes – Preparations of tables and figures – References – Appendices. 

 
UNIT V: 

Laboratory Safety 

Basic laboratory  guidelines – safety  equipment  – Leaking compressed  gas  cylinders 

– electrical safety. Fire – fire extinguishers. Laboratory injuries and treatment. Chemical 

spills – Mercury and Biohazardous – clean up procedure - Accident management - 

Disposal of chemicals and glass wares. 

 
References: 

1. C. R. Kothari, Research Methodology, New Age International Publishers. New Delhi, 

2004. 

2. R.A Day and A.L. Underwood, Quantitative analysis, Prentice Hall, 1999. 

3. D.G Peters, J.M. Hayes and G.M. Hefige, A brief introduction to Modern chemical 

analysis. 

4. R. Gopalan, Thesis writing, Vijay Nicole Imprints Private Ltd., 2005. 

5. R. Gopalan, P. S. Subramanian and K. Rengarajan, Elements of Analytical 

Chemistry, 

Sultan Chand and Sons, New Delhi, 2005. 

6. E. Balagurusamy, Numerical methods, Tata McGraw-Hill 

7. S.S. Sastry, Introductory Methods of Numerical analysis, PHI, N.Delhi 
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SEMESTER - III 
 

 
COURSE CODE 

COURSE TITLE L T P C 

19214SEC31 Organic Chemistry - III 5 0 0 4 

 
Aim: 

 To acquaint students with learning Organic Chemistry 

Objective: 

 To sensitize students to learn Important components of Organic Chemistry 

 
Outcome: 

 Having successfully completed this module you will be able to: 

 Gaining knowledge organic Synthesis. 

Unit I 

Reagents in Organic Synthesis: 

Use of the following reagents in organic synthesis and functional group transformations,  

complex metal hydrides, Gilman’s reagent, lithium dimethylcuprate, lithium 

diazopropylamine (LDA), 1,3-dithiane, trimethylsilyl iodide, tri-n-butyltin hydride, 

Woodward and Prevost hydroxylation, osmium tetroxide, DDQ, selenium dioxide, 

Peterson’s synthesis, Wilkinson’s catalyst, baker yeast. 

Unit II 

Photochemistry: 

Cis-trans isomerism, Paterno-Buchi   reaction,   Norrish   type   I and II reactions. 

Photoreduction of ketones, di-pimethane rearrangement, photochemistry of arenes. 

Unit III 

Pericyclic Reactions: 

Selection rules and stereochemistry of electrocyclic reactions, cycloaddition, and 

sigmatropic shifts, Sommlet, Hauser, Cope and Claisen rearrangements. 

Unit IV 2567



Selective Organic Name Reactions: 

Favorski, Mannich, Stork-Enamine reactions, Sharpless asymmetric epoxidation, Ene 

reaction, Barton reaction, Hoffmann-Loffler-Freytag reaction, Shapiro, Chichibabin and 

Bayer-Villiger reactions. 

Unit V 

Spectroscopy: 

Applications of Mass, UV-VIS, IR and NMR spectroscopy for structural elucidation of 

organic molecules. 

employability/Entrepreneurship/Skill development 
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COURSE CODE 

COURSE TITLE L T P C 

19214SEC32 Inorganic Chemistry - III 5 0 0 4 

 

Aim: 

 To acquaint students with learning Inorganic Chemistry

Objective: 

 To learn Important Concepts of Inorganic Chemistry

 
Outcome: 

 Having successfully completed this module you will be able to:

 Recognise Analytical Techniques and Spectroscopy.

 

UNIT – I 

Topics in Analytical Chemistry: 
 

 

 

 

 

electrodes, anodic stripping voltammetry, TGA, DTA, DSC and online analyzer. 

UNIT –II 

Electronic Spectroscopy: 
 

 

 

 

 

Adsorption  partition,  exclusion  electrochromatography,  solvent  extraction  and  ion 

exchange  methods.  Application  of  atomic  and  molecular  absorption  and  emission 

spectroscopy in quantitative analysis. Light scattering techniques including 

nephelometry.Raman Spoectroscopy: Electroanalytical techniques; voltammetry, cyclic 

voltammetry, polarography, amperometry coulometry and conductometry. Ion-elective 

Electronic confoguration, terms states and microstates, derivation of term symbols ( p2, 

d2) and arranging the various terms according to their energies. Spectroscopic terms – 

effect of inter electronic repulsion and spin – orbit coupling – Racah parameters B and C- 

R-S coupling and JJ coupling. Selection rules and the breakdown of selection rules- 

group theoretical explanation. Ground states of free ions for d’’ systems- Oh and Td 2569



 
 

 
 

 
 

 
 

 

simple octahedral complexes of Co and Ni. 

UNIT –III 

IR and Raman Spectroscopy: 
 

 

 

 

 

 

stretching vibrations (group theoretical treatment). 
 

 

UNIT – IV 

NMR Spectroscopy: 
 

 

 

 

 

NMR of inorganic molecules. 
 

 

UNIT – V 

EPR Spectroscopy: 
 

 

 

 

 

 

 

 

 

from them. 

systems and the corresponding energy level disgrams- mixing of orbitals. Orgel diagram 

– charcteristics – prediction and assignment of transitions for d” weak filed  cases. 

Tanane- Sugano diagrams- characteristics – predication and assignment of transition for 

weak  field and strong filed – d” systems band intensity, band widths – band shapes – 

factors affecting these – distortion and spin-orbit coupling calculation of B and 10q for 

Combined uses of IR and Raman spectroscopy in the structural elucidation of simple 

molecules like H2O,ClF3, NO3, ClO3. Effect of co-ordination on legend vibrations – uses 

of group vibrations in the structural elucidation of metal complexes of urea, thiourea, 

cyanide,  thiocyanate  nitrate,  sulphate  and  dimethylsulphoxide.  Effect  of  isotopic 

substitution  on  the  vibrational  spectra  of  molecules  –  vibrational  spectra  of  metal 

carbonyls  with  reference  to  the  nature  of  bonding,  geometry  and  number  of  C-O 

Chemical shifts and coupling constants (spin-spin coupling involving different nuclei 1H, 

31P  13C)   

Quadrapole nuclei (1H, 10B, 11B) on the 1H NMR spectrum. NBR paramagnetic molecules 

-  isotopic  shifts,  contact  and  pseudocontact  interactions-  lanthanide  shift  reagents. 

Stereochemistry of non-rigid molecules, satellite spectra – Applications of 31P,13C and 1H 

Basic principles – characteristics of ‘g’ – hyperfine splitting - selection rules- hyperfine 

splitting on various structure – bis ( salicilyldiaminecopper(II) – factors affecting the 

magnitude of the ‘g’  values of transition metal  ions  –  dependence on spin –  orbit 

coupling crystal filed. Three conditions (I) spin-orbit coupling crystal filed (ii) strength of 

the crystal filed effects, (iii) very large crystal filed. Ni(II) octahedral complex- Cu2+ in a 

tetragonal – field.   Zero–field splitting and signal- effecting spins mixing of saturated 

zero field splitting. Line widths in solid state EPR – spin – lattice – spin – spin relaxation 

– exchange processes. Effect of disortion – T, Ag, Eg. ground terms – g ( parallel), g 

(perpendicular), g (average) 22 and G parameters from EPR and information obtained 
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employability/Entrepreneurship/Skill development 
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COURSE CODE 

COURSE TITLE L T P C 

19214SEC34L Physical Chemistry Lab -I 0 0 5 3 
 

Aims: The physical laboratory class consists of a series of experiments designed to be  

completed in either one or two sessions. The laboratory is designed to illustrate and  

reinforce concepts covered in the lecture based part of the course. The students will be  

introduced to a number of spectroscopic and analytical techniques. 

 
Objectives: To perform eight experiments covering analytical chemistry, catalysis, 

diffraction, IR spectroscopy, kinetics and thermodynamics 
 
 

 

1. Kinetics – Acid hydrolysis of Esters - Comparison of strengths of acids. 
 

2. Kinetics – Acid hydrolysis of Esters – Determination of Energy of 

  Activation (Ea) 
 

3. Kinetics – Saponification of Ester - Determination of Energy of Activation (Ea) 

by conductometry 
 

4. Kinetics – Persulphate – Iodine Reaction - Determination of order,effect of ionic 

strength on rate constant 
 

5. Distribution Law – Study of Iodine – Iodide equilibrium 
 

  6. Distribution law –Study of Association of Benzoic acid in Benzene. 
 

  7. Adsorption –Oxalic acid /Acetic acid on charcoal using Freundlich 
 

  Isotherm. 
2572



  8. Conductometry –Determination of dissociation constant of weak acids 
 

  9. Acid - alkali titrations 
 

  10. Displacement titrations 
 

  11. Precipitation titrations 
 

  12. Solubility product of sparingly soluble silver salts. 

employability/Entrepreneurship/Skill development 

 

 

 

 

 

 

 

 

 

 
 

 

 

 
 
COURSE CODE 

COURSE TITLE L T P C 

19214SEC35L Physical Chemistry Lab -II 0 0 5 3 

 
 

Aims: The physical laboratory class consists of a series of experiments designed to be  

completed in either one or two sessions. The laboratory is designed to illustrate and  

reinforce concepts covered in the lecture based part of the course. The students will be  

introduced to a number of spectroscopic and analytical techniques. 

 
Objectives: To perform eight experiments covering analytical chemistry, catalysis, 

diffraction, IR spectroscopy, kinetics and thermodynamics 

 

1. Determination of molecular weight of substances by cryoscopy 

2. Determination of molecular weight of substances by Transition 

Temperature method 

3. Determination of molecular weight of substances by Rast method 

4. Determination of Critical Solution Temperature (CST) of phenol – water system 

and effect of impurity on CST 

5. Study of phase diagram of two components forming simple eutectic 

6. Study of phase diagram of two components forming a compound. 

7. Study of phase Diagram of three components (Acetic acid, Benzene and water) 

8. Potentiometric titration’s –Acid alkali titration 

9. Precipitation titration’s 

10. Redox titration’s 2573



11. Determination of dissociation constant of weak acids. 

12. Determination of solubility of silver salts 

13. Determination of activity and activity co-efficient of ions 

 
 

employability/Entrepreneurship/Skill development 

 

 
 

References: 
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Course Code Course Title L T P C 

19111OEC Open Elective - Journalism 4 0 0 2 
 

Aim: 

 To acquaint with the basic knowledge of journalism so that it may enthuse the 

students to become journalists.

Objective: 

 To instill in the minds of students the different aspects of journalism

 To understand the different kinds of news

 To learn the qualities and duties of a reporter, editor and sub editor

 To familiarize with the style and features of the different sections in a newspaper

Outcome: 

 Become a journalist

 
UNIT- I 

Journalism – Definition, Qualities of a journalist, Forms of journalism, Role and 

elements, Ethics of Journalism, Press 

UNIT- II 

News – Definition, Kinds, Elements, Sources 

UNIT- III 

Reporters, Qualities, types 

UNIT- IV 

The Editor and the Sub Editor-qualities, types, editorial department, 2574



UNIT –V 

Language of Journalism, Style 

Qualities of a Writer 

Writing a News story, Opinion Pieces, Reviews, Headlines, Editorials, articles, middle, 

features, column 

 
 

References:- 

Journalism -Susan 

Professional Journalism - John Hogenberg 

News Writing and Reporting - M.James Neal (Surjeet Publication) 

Professional Journalism -M.V Komath 

The Journalist’s Handbook -M.V Komath 

Mass Communication & Journalism - D.S Mehta 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

Course 

code 
Course Title L T P C 

19112OEC Open Elective: Development of Mathematics 

Skills 

4 0 0 2 

 

Aim: 

 To understand the concepts from the five branches of mathematics

Objectives 

 Knowledge and understanding are fundamental to study mathematics and form the 

base from which to explore concepts and develop problem-solving skills. Through 

knowledge and understanding students develop mathematical reasoning to make 

deductions and solve problems.

 To develop student’s ability to apply both conventional and creative techniques to 

the solution of mathematical problems

Outcomes 

 Know and demonstrate understanding of the concepts from the five branches of 

mathematics (Operations Research, Set Theory, Statistics, Matrices and Business 

mathematics)

 Use appropriate mathematical concepts and skills to solve problems in both 

familiar and unfamiliar situations including those in real-life contexts

 Select and apply general rules correctly to solve problems including those in real- 

life contexts.

Unit I 

Simple interest and compound interest 

Unit II 2575



Sinking fund – discounting – trade discount – quantity discount – cash discount 

Unit III 

Set theory – Series 

Unit IV 

Matrices – Determinants 

Unit V 

Assignment problems 

References 

P.A.Navanitham, Business Mathematics & Statistics 

Kanti Swarup, P.K.Gupta and Manmohan, “Operations Research” 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

Course Code 
Course Title 

L T P C 

19113GEC Open Elective- Instrumentation 4 0 0 2 
 

Aim: 

 Making and analyzing measurements is the primary task of the experimental 

physicist. This includes designing experiments. Most experimental work, whether  

in bench-top situations, or using complex instruments. To many physicists this can 

be as interesting and involving as the basic physics one is trying to do. 

Objectives: 

 The use of instruments is of course not confined to physicists and this kind of 

experience is valuable in many situations which many students will encounter 

after graduation. 

 A good physicist will bring a critical mind aiming to understand not only the 

result of an investigation but the primary reasons for the behavior of the data.  

Understand that there are finite limits to our ability to make good measurements, 

and why. 

Outcomes: 

 Appreciate important practical aspects of theoretical knowledge: how important 

components work, when to impedance match, non-ideal behaviour of op-amps 

etc. 

 Acquire a sound understanding of the role of noise in measurement systems and 

know how to apply noise reduction techniques. 2576



 Be able to apply Fourier and Laplace transforms to analyse the behaviour and 

stability of complex systems. 

 
UNIT – I: Introduction 

Potentiometer - calibration of volt meter and ammeter, measurement of 

resistance, Principles of network theorems – Thevenin’s and Norton’s theorem – Bridges 

: AC bridges – Maxwell, Owen, Schering and De Sauty’s bridges – Wien bridges. 

UNIT – II: Electronic Instruments – I 

Basic characteristics of instruments – resolution – sensitivity - Audio frequency 

oscillator, Conversion of galvanometer into voltmeter and ammeter – resistance meter - 

Amplified D.C. meter – Chopper stabilized amplifier – A.C. Voltmeter using 

rectifiers – Electronic multimeter – Differential voltmeter – Digital voltmeters – 

Component measuring instruments (quantitative studies) 

UNIT – III: Electronic Instruments – Ii 

Signal conditioning systems – DC and AC carrier systems – Instrumentation 

amplifiers – Vibrating capacitor amplifier – Analog to digital data and sampling – A/D 

and D/A convertor (successive approximation, ladder and dual slope converseons). 

Unit IV – Recording Devices 

Recorders necessity – Recording requirements – Analog recorders – Graphic 

recorders – strip chart recorders – Galvanometer types recorders – Null type recorders. 

Unit V – CRO 

CRO – Construction and action – Beam transit time and frequency limitations – 

Measurement of potential, current, resistance, phase and frequency – Special purpose 

oscilloscopes – Sampling storage oscilloscope. 

 
Books for Study 

Electronic Instrumentation and Measurement techniques – W.D. Cooper and A.D. 

Helfrick – PHI – Third edn. – 1989 

Books for Reference: 

A Course In Electrical And Electronic Measurements and Instrumentation – A.K. 

Sawhmey – Dhanpat Rai and Sons – 1990. 

Electronic Measurements And Instrumentation – Oliver Cage – McGraw Hill –1975. 
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Course Code Course Title L T P C 

19114OEC Open Elective-Food and Adulteration 4 0 0 2 
 

Aim: 

 To introduce students to food safety and standardization act and quality control of 

foods. 

Objectives: 

 To educate about common food adulterants and their detection. 

 To impart knowledge in the legislatory aspects of adulteration. 

 To educate about standards and composition of foods and role of consumer. 

Outcomes: 

 The students will have knowledge about different processing and preservation 

methods and principles involved. 

 
Unit-I Introduction to Food Chemistry 

Introduction to Food Chemistry- Water (Structure of water and ice, Physical constants 

of water, Types of water, Water activity) Composition of Food- Carbohydrates, Proteins, 

Lipids, Vitamins & Minerals. 

Unit- II Food Pigments 

Introduction- classification, types of food pigments- chlorophyll, carotenoids, 

anthocyanins, flavanoids. 

Unit – III Food Preservation 

Introduction - Importance, principle and Types. 

High and low temperatures preservation - Pasteurization - Sterilization- Canning- 

Freezing- Refrigeration. 

Unit – IV Food Additives 
2578



introduction- antioxidants, sequestrants, preservatives, nutrient supplement, emulsifiers, 

stabilizers and thickening agents, bleaching and maturing agent, sweeteners, humectants and 

anti -caking agents, coloring and flavoring substance. 

Unit-V Food Adulteration 

Types of adulterants- intentional and incidental adulterants, methods of detection. 

Detection of common food adulterants in Spices , Grains, Coffee , Tea, Oil fats , Food 

colours and Milk. Health hazards and risks. 

 
References: 

1. The Food Safety and Standard ACT, 2006 – Seth & Capoor 

2. Hand book of Food Adulteration and Safety Laws – Sumeet Malik 

3. Food Science – B.Srilakshmi 
 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

Course Code Course Title L T P C 

19117OEC Open Elective-Mushroom Technology 4 0 0 2 
 

Aim: 

 Mushrooms represent microbial technology that recycles agricultural residues into 

food and manure

 Mushroom technological interventions aims to increase productivity, quality, and 

income of farmers through cultivation of mushrooms.

Objectives: 

 To strengthen the promotion of mushroom cultivation by establishing a well- 

equipped laboratory and offices

 To provide the Unit  with  appropriately trained  personnel  for  the  promotion 

of mushroom production in the country

 To increase the production and consumption of mushrooms.

Outcomes: 

 Light. Mushrooms cannot extract nutrients from the sun as green plants do, so 

they do not need light. 

 Cultivating specialty mushrooms is the most accessible way to growing edible 

mushrooms for profit. The two most popular specialty mushrooms grown in the 

United States are shiitake and oyster.

Unit – I 

Introduction – history – scope of edible mushroom cultivation – Types of edible 

mushroom available in India – Calacybeindica, VolvariellaVolvacea, 

Pleurotussp.,Agaricusbisporus 

 
Unit – II 2579



Pure culture – preparation of media (PDA and Oatmeal agar media) sterilization – 

Preparation of test tube slants to store mother culture – culturing of Pleurotus mycelium 

on petriplates – Preparation of mother spawn in saline bottle and polypropylene bags and 

their multiplication. 

 
Unit – III 

Cultivation Technology : Infra structure, Substrates (locally available) polythene bag,  

vessels, Inoculation hood – inoculation loop – low cost stove – sieves – Culturel rack 

mushroom unit (Thatched house) – Mushroom bed preparation – Paddy straw, sugarcane 

trash, maize straw, banana leaves. 

 
Unit – IV 

Storage and nutrition : Short term storage – Long term storage (scanning, Pickles, papads, 

drying, storage in salt solutions) – Nutrition : Proteins, amino acids, mineral 

elements.Nutrition : Carbohydrates – Crude fiber content, vitamins. 

Unit – V 

Food preparation, Types of foods prepared from mushroom - soup, cutlet, omelette, 

samosa, pickles, curry. Research Centres – National level and Regional Level Cost benefit 

ratio – Marketing in India and abroad – Export value 

 
 

Reference: 

1. Marimuthu et al., (1991) Oyster Mushrooms, Dept. of Plant pathology, TNAU, 

Coimbatore. 

2. Nita Bahl (1988) Hand book of Mushrooms, II edition, Vol.I& II. 

3. Paul Stamets, J.S. and Chilton, J.S. (2004). Mushroom Cultivator: A practical 

guide to growing mushrooms at home, Agarikon Press. 

4. Shu-Ting Chang, Philip G. Miles, Chang, S.T. (2004). Mushrooms: Cultivation, 

nutritional value, medicinal effect and environmental impact, 2nd ed, CRC press. 

5. Swaminathan M. (1990) Food and Nutrition, Bappco. The Bangalore Printing and 

Publishing Co. Ltd., Bangalore. 
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Course Code Course Title L T P C 

19120OEC Open Elective -Web Technology 4 0 0 2 
 

Aim: 

 To equip the students with basic programming skill in Web Designing

Objective: 

 To understand and practice mark up languages

 To learn Style Sheet and Frames

Outcomes: 

 Explore markup languages features and create interactive web pages using them

 Learn and design Client side validation using scripting languages

 
UNIT I 

Introduction to the Internet – Internet Technologies – Internet browsers. 

 
UNIT II 

Introduction to HTML – Head and body sections – Designing the body section. 

 
UNIT III 

Ordered and unordered lists – Table handling. 

 
UNIT IV 

DHTML and Style Sheet – Frames. 

 
UNIT V 

A web page design project – Forms. 2581



Text Book 

World Wide Web design with HTML – C. Xavier – Tata McGraw – Hill – 2000. 

 
Reference Book 

Principles of web design – Joel Sklar – Vikas publishing house 2001. 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
Course Code Course Title L T P C 

19122OEC Open Elective- E-Commerce and its 

Application 

4 0 0 2 

 

Aim: 

 To organize and promote the exchange of information on communication protocols 

and information exchange mechanisms for Electronic Commerce.

Objectives: 

 To be aware of all aspects of communication and information exchange in 

Electronic Commerce, including:

 Navigation, brokerage, advertising and catalogue exchange in pre-sales activities.

 Negotiation and contract making protocols in interactions between consumers, 

businesses, and public administration.

 Secure exchange of documents, content and value in open trading protocols.

 Communication platforms for the e-Economy, including e-commerce, e-business 

and e-government.

Outcomes: 

 Secure exchange of documents, content and value in open trading protocols.

 Communication platforms for the e-Economy, including e-commerce, e-business 

and e-government

UNIT-I: 

History of E-commerce and Indian Business Context: Early Business Information 

Interchange Effort - Emergence of the Internet-Emergence of the world wide web – The 

milestones – Advantages of E-Commerce- Disadvantages of E-commerce-Online 

Extension of a BAM model- Transition to E-commerce in India- The internet and India 

TELCO-Managing Supply chain on the Internet- Hindustan Lever – Getting the E- 

advantage – Asian paints – E-transforming the organization - CRISIL – Cost – Effective 2582



distribution channels – ICICI Bank – Comprehensive Transactions – E-transition 

challenges for Indian Corporate – The Information Technology Act,2000 – ITC’S 

echoupal Business Models for E-Commerce: E-business models based on the Relationship 

of Transaction parties- E-business model base on the relationship of transaction types. 

UNIT-II: 

Enabling Technologies of the World Wide Web: Internet client – Server Application – 

Networks and Internets –Software agents – Internet Service Provider – Broadband 

Technologies – Hypertext –Java Script – XML. 

UNIT- III: 

E-Marketing: Traditional Marketing – Identifying web presence Goals –The Browsing 

Behaviour model – online marketing – E-advertising – Internet Marketing Trends – Target 

Markets – E-branding – Marketing strategies – The Times of India. 

UNIT-IV: 

E-Security: Information system security-security on the Internet-E-Business risk 

Management issues-Information security environment in India. 

UNIT-V 

E-payment Systems: E-Banking at ICICI bank-Main concerns in internet baking- 

History’s lesson about payments: People drive change-digital payment requirements- 

digital token-based E-payment systems-classification of new payment system-properties 

of electronic cash(E-cash)-check payment system on the Internet-risk and E-payment 

system-Designing E-payment system-digital signature-online financial service in India- 

online stack trading: The high speed alternative. 

 
Reference Book: 

“E-Commerce: An Indian Perspective” P.T.Joseph, S.J. Third Edition. 
 

 
Course Code Course Title L T P C 

19161OEC Open Elective – Indirect Taxes 4 0 0 2 
 

Aim: 

 To acquaint with the knowledge of indirect taxes

Objectives: 

 

 To make the students to gain expert knowledge in indirect taxes.

 To have practical knowledge on excise duties and customs duties.

 To learn the fundamentals of service tax, sales tax and VATS.

Outcome 

 Students gained knowledge of various provisions of central excise customs law, 

service tax, VAT and sales tax and their applications in different circumstance.

 
UNIT – I 

Objectives of Taxation - contribution to Government revenue- cannons of Taxation – Tax 

system in India – Direct and Indirect taxes Advantages and 

Disadvantages of Indirect taxes. 

UNIT – II 

Central Excise Duty – Meaning - Levy and collection - Distinction between Excise duty 

and Customs Duty and Sales Tax. Types of excise duties Methods of Levying Excise Duty 

– Excise and small scale Industries – Excise and Exports. 

UNIT – III 

Customs Duty – Levy and collection of customs duty Different types of customs Duties – 

Prohibition on importation and exportation of goods. Exemptions from customs duty. 

UNIT – IV 
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Service Tax – Growth of Service sector – Meaning of Service Tax – Elements of Service 

Tax- exempted services from tax - Value of taxable services-Different services on which 

tax is payable. 

UNIT – V 

Value Added Tax (VAT) 

Meaning of VAT, Justification of VAT – VAT and Sales Tax Advantages and 

Disadvantages of VAT. Methods of Calculating VAT Levy of VAT and Types of VAT. 

 
 

Reference Books: 

Income Tax Law and Practice - N.Hariharan. 

Business Taxation – T.S.Reddy/Hari Prasad Reddy. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER – IV 
 

 
 
COURSE CODE 

COURSE TITLE L T P C 

19214SEC33 Physical Chemistry - III 5 1 0 5 

 

 

Aim: 

 The aim of this course is to provide a core for future studies in chemistry and 

aspects of Physical Chemistry.

 

Objective: 

 To learn the importance of Physical Chemistry.

 
Outcomes: 

 Having successfully completed this module you will be able to:

 Learning various concepts of Electro Chemistry.

 Learning various concepts   of QuantumChemistry.

 Learning various concepts of Thermodynamics

 

UNIT –I 

Electrochemistry: 

2584



 
 

 

and corrosion prevention. 

UNIT –II 

Non-Equilibrium Thermodynamics: 
 

Ideal and Non-Ideal Solutions: 
 

 

solutions. 

UNIT –III 

Quantum Chemistry: 
 

 

 

momentum, including spin coupling of angular momenta including spin-orbit coupling. 
 

 
 

 

 

 

 

UNIT –IV 

Born-Oppenheimer Approximation: 
 

 

 

butadiene and benzene, idea of self-consistent fields. 

UNIT –V 

Statistical Thermodynamics: 
 

 

 

functions and equilibrium constants. Theories of specific heat for solids. 

employability/Entrepreneurship/Skill development 

 

 

REFERENCES: 

Electrochemical  cell  reactions,  Nernst  equation,  electrode kinetics,  electrical  double 

layer, electrode /electrolyte interface, batteries-primary & secondary fuel cells, corrosion 

Postulates and methodologies, linear laws, Gibbs equation, Onsagar reciprocal theory. 

Excess functions,  activities,  concept  of  hydration  number,  activities  in  electrolytic 

solutions, mean ionic activity coefficient, Debye-Huckel treatment of dilute electrolyte 

Planck’s quantum theory, wave-particle duality, uncertainity principle, operators and 

commutation relations, postulates of quantum mechanics, free particle, particle in a box, 

degeneracy   harmonic   oscillator,   rigid  rotator   and   the   hydrogen   atom.   Angular 

Hydrogen  molecule  ion,  LCAO-MO  and  VB  treatments  of the  hydrogen  molecule, 

electron density, forces, and their role in chemical binding. Hybridization and valence 

MOs of H2O, NH3 and CH4. Huckel  pi-electron theory and its applications to ethylene, 

Thermodynamic  probability,  and  entropy  ,  Maxwell-Boltzmann,  Bose-Einstein  and 

Fermi-Dirac statistics,  partition  function,  rotational,  translational,  vibrational  and 

electronic partition functions for diatomic molecules, calculations of thermodynamic 
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1. K.Veera Reddy, Symmentry and Spectroscopy of Molecules, New Age 

International(P) Ltd., Publishers, New Delhi. 

2. A.K.Chandra, Introductory Quantum Chemistry, 4th Edn., Tata Mc-Graw 

Hill(1994) 

3. R.K.Prasad, Quantum Chemistry, 2nd Edn., New Age International 

Publishers(2000) 

4. I.N.Levine , Quantum Chemistry, 4th Edn., Prentice Hall of India(1994) 

5. D.A.McQuarrie, Quantum Chemistry, University Science Books (1998). 

6. P.W.Atkins, Molecular Quantum   Mechanics, Clarendon(1973) 

7. S.Glasstone, Introduction to Theoretical Chemistry, Affiliated East-West press 

8. C.N.Banwell, Fundamentals of Molecular Spectroscopy, Tata McGraw Hill(1993) 

9. G.M.Barrow , Introduction to Molecular Spectroscopy, International Mc-Graw 

Hill student edition(1984) 

10. B.P Straughan and S.Walker, Spectroscopy, Champon Hall, London 

11. F.W.Sears, Thermodynamics, Kinetic Theory of Gases and Statistical Mechanics, 

2nd Edn., Addision Wesley(1972) 

12. S.Glasstone, Thoeritical Chemistry, Affiliated East-West press 

13. Lee,Sears and Turcotte, Statistical Thermodynamics Addition Wesley(1974) 

14. S.Glasstone, Text Book Of Physical chemistry ,Macmillan(1969) 

15. G.C.Bond, Hetrogeneous Catalysis-Principles and applications Clarendon(1974) 

16. J.C.Kuriacose and Rajaram, Kinetics and Mechamism of Chemical 

Transformation, Mac-Millan & Co.,(1993) 

 

 
 
COURSE CODE 

COURSE TITLE L T P C 

19214DSC41A Discipline Specific Elective - III 

Medicinal Chemistry 
5 1 0 4 

 

 

Aim: 

 The aim of this course is to provide a core for future studies and aspects of 

MedicinalChemistry.

Objective: 

 To learn the importance of Medicinal Chemistry.

 
Outcomes: 

 Having successfully completed this module you will be able to:

 Learning various concepts of Drugs.

 Learning various concepts in medicinal Chemistry.

UNIT- I 
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General Introduction 
 

 

 

therapy and drug resistance. 

UNIT - II 

Drugs 
 

 

 

structure activity relationships. 

UNIT - III 

Antibiotics 
 

 

 

semisynthetic penicillins. 

UNIT- IV 

DNA Interactions 
 

 

mechanism of drug action. 

UNIT V 
 

 

use of inhibitors. Enzyme kinetics, Michaleis-Menten and Lineweaver-Burk plots. 

employability/Entrepreneurship/Skill development 

 
References: 

1. G. L. Patrick, Introduction to Medicinal Chemistry, Oxford Univeristy Press, 2001. 

2. I. Wilson, Giswald and F. Doerge, Text Book of Organic Medicinal and 

Pharmaceutical Chemistry, J.B. Lippincott Company, Philadelphia, 1971. 

3. A. Burger, Medicinal Chemistry, Wiley Interscience, New York, Vol. I and II, 1970. 

4. Bentley and Driver's Text Book of Pharmaceutical Chemistry revised by L.M. 

Artherden, Oxford University Press, London, 1977. 

5. A. Gringauz, Introduction to Medicinal Chemistry, How Drugs Act and Why?, John 

Wiley and Sons, 1997. 

Introduction to  medicinal  chemistry,  general  mechanism  of  drug  action  on  lipids, 

carbohydrates, proteins and nuleic acids, drug metabolism and inactivation, receptor 

structure and sites,  drug discovery development, design and delivery systems, gene 

Drugs based on structure or pharmacological basis with examples, synthesis of important 

drugs  such as  α  -  methyl  dopa,  chloramphenicol  griseofulvin,  cephelosphorins and 

nystatin. Molecular  modeling,  conformational  analysis,  qualitative  and  quantitative 

Mechanism of action of lactam antibiotics and non lactam anti biotics, antiviral agents, 

chemistry, stereochemistry, biosynthesis and degradation of penicillins - An account of 

semisynthetic  penicillins  - acid  resistant,  penicillinase resistant  and  broad  spectrum 

DNA-protein interaction and DNA-drug interaction. Introduction to rational approach to 

drug  design,  physical  and  chemical  factors  associated  with  biological  activities, 

Enzyme Reactions: Nomenclature and classification of enzymes, Fischer’s lock and 

key and Koshland’s induced fit hypothesis, concept and identification of active site by the 
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COURSE CODE COURSE TITLE L T P C 

 
19214DSC41B 

Discipline Specific Elective - III 

Green Organic Synthesis: Principles and 

Applications 

 
5 

 
0 

 
0 

 
4 

 

Aim: 

 To develop the study about green organic synthesis and its principles. 

Objective: 

 To explain the awareness about soil and water pollution in environment. 

Outcome: 

 Develop the advanced techniques to reduce chemical waste pollution. 

UNIT- I 

Green Chemistry: Definition, need for Green chemistry, evolution of Green Chemistry, 

principles of Green Chemistry. 

UNIT - II 2588



 
 

 
 

 

substitutions, eliminations, Wittig reactions, degradation reactions. 

UNIT - III 
 

Sonochemsitry, Ball mill technique, electrochemical reactions, photochemical reactions. 

UNIT- IV 
 

 

 

 

 

 

Solvents. 

UNIT- V 
 

 

 

under classical conditions and Green conditions. 

employability/Entrepreneurship/Skill development 

 

 

 

 

 

 

 

 
REFERENCES: 

1. Green Chemistry: An introductory text  by Mike Lancaster, RSC publishing, 2nd 

Edition, 2010. 

2. Green Chemistry: Theory and Practice by Paul T. Anastas and John C. Warner, Oxford 

University Press, Oxford, 1998. 

3. Green Chemistry: Environment Friendly Alternatives by Rashmi Sanghi and M M 

Srivastava, Narosa Publishing House, Delhi, 2003. 

Classification  of  organic  reactions  under  Green  chemistry  principles:  a)  Atom 

economic  and   non-toxic   byproduct   reactions:   rearrangements,   addition   reaction, 

condensations,  cascade  strategies  under  catalysis,  b)  atom  uneconomic  reactions: 

Green  Strategies  and  techniques  for  Organic  Synthesis:  use  of  Microwave, 

Catalysis: Principles of various catalysis techniques in terms of Green Organic Synthesis 

i)  Homogeneous,  ii)  Heterogeneous,  iii)  bio  (enzyme)  catalysis,  iv)  catalysis  with 

nontoxic metals (Ca, Fe, Co, etc.), v) solid supported catalysis, vi) metal 

free/organocatalysis, vii) Visible light catalysis viii) phase transfer catalysis 

Alternative/Green  Solvents  for  Organic  Synthesis  i)  Water,  ii)  Ionic  liquids,  iii) 

Supercritical liquids  (SCL),  iv)  Poly(ethylene  glycol)  (PEG),  v)  Fluorous  biphasic 

Comparison of greenness of solvents. Understanding the role/effect of these solvents on 

organic reactions.  Solvent Free Organic Synthesis. Reactions at Room Temperature, 

Applications of the Green strategies in Organic Synthesis. Comparing organic reactions 
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1.1.3 Total number of courses having focus on employability/ entrepreneurship/ skill

development offered by the University during the year

SCHOOL OF ARTS AND SCIENCE

Department of Microbiology

B.Sc. Microbiology Syllabus

[Regulation 2020]

Skill development

Employability

Entrepreneurship

Employability/Entrepreneurship/Skill
development
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School of Arts and Science

Department of Microbiology

B. Sc., Syllabus-Regulation 2020

Bachelor of Science in Microbiology

Our curriculum is intended to educate our majors in a diversity of significant

microbiological disciplines, as well as to inspire and improve Language and communicative

skills and capabilities that take persistent value beyond the teaching space.

B. Sc Graduate Attributes

● Research, inquiry and analytical thinking abilities.
● Capability and motivation for intellectual development.
● Ethical, social and professional understanding.
● Communication in intra and inter disciplinary
● Teamwork, collaborative and management skills in scientific research
● Information literacy in respective discipline

Educational Objectives-PEO

● PEO1-To gain and apply knowledge of microorganisms concept to solve the problems.
● PEO2-To identify, analyze and understand the problems related to microbes.
● PEO3-Ability to design and develop solutions to the environment using the microbes.
● PEO4-Ability to design performs experiments, analyze, and interpret data for

investigating complex problems.
● PEO5-To decide and apply appropriate tools and techniques for manipulations.

Programme Specific Outcomes (PSOs)

● PSO –Expose input practical skills/competencies in working through microbes for
study and use in the laboratory as well as outside, with the use of good
microbiological practices.
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● PSO – obtain information and understanding of the microbiology perception as
appropriate to various areas such as medical, industrial, environment, genetics,
agriculture, food and others.

● PSO- proficient enough to use microbiology knowledge and skills to study problems
involving microbes, clear these with peers/ team members/ other stakeholders, and
undertake remedial measures/ studies etc.

● PSO - Developed a broader standpoint of the regulation of Microbiology to facilitate
individual to identify challenging societal troubles and plan them professional career to
build up novel decision for such problems

B. Sc Programme Outcome-PO

● PO1-Vital Thinking: Able to acquire knowledgeable actions and give the impression of
being at our thoughts and assessments (academic, organizational and individual) from
diverse perception.

● PO2-Precious communication: Able to speak, read, write and listen noticeably in person
and throughout electronic media in English and in one Indian language and build
meaning of the globe by connecting people, thoughts books, media and technology.

● PO3-Effectual citizenship: Able to reveal empathetic social concern and fairness centred
national progress and the capability to act with and take part in civic life through
volunteering

● PO4- Ethics: Be aware of diverse value systems including the individual, under the
ethical dimensions of personal choice, and believe responsibility for them.

● PO5- Environment and Sustainability: Able to analyze the importance of microbes for
environmental clean-up and sustainable development.

● PO6- Self directed and life-long learning: Able to gain the talent to employ in
self-determining and life-long learning in the broadest circumstance socio technological
transforms.

● PO7- Economic liberty and employability potential: Attain the ability to be concerned in
economically sustainable opening and pound entrepreneurial skill.

2592



SCHOOL OF ARTS AND SCIENCE
DEPARTMENT OF MICROBIOLOGY

B. Sc., MICROBIOLOGY
REGULATION 2020

COURSE STRUCTURE

SEMESTER I
Course Code Course Title L T P C

THEORY
20110AEC11/
20111AEC11/
20132AEC11/
20135AEC11

Language-I (Tamil-I/
Advanced English-I/
Hindi-I/
French-I

4 0 0 2

20111AEC12 English-I 4 0 0 2
20116AEC13 Fundamentals of Microbiology 6 1 0 5
20115AEC14B Bio Chemistry I 6 1 0 4

PRACTICAL
20116AEC15L Fundamentals of Microbiology Lab 0 0 3 2
20115AEC16BL Bio Chemistry I Lab 0 0 3 2

AUDIT COURSE
201ACLSICN Indian Constitution - - - 2
201ACLSUHV Universal Human Values - - - 2

Total 20 2 6 17
SEMESTER – II

Course Code Course Title L T P C
THEORY
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20110AEC21/
20111AEC21/
20132AEC21/
20135AEC21

Language-II (Tamil-II/
Advanced English-II /
Hindi-II/
French-II)

4 0 0 2

20111AEC22 English-II 4 0 0 2
20116AEC23 Microbial Physiology 6 1 0 5
20115AEC24 Bio Chemistry II 6 1 0 4

PRACTICAL
20116AEC25L Microbial Physiology Lab 0 0 3 2
20115AEC26L Bio Chemistry II Lab 0 0 3 2

RESEARCH SKILL BASED COURSE
20116RLC27 Research Led Seminar - - - 1

AUDIT COURSES
201ACLSCOS Communication Skills - - - 2
201ACSSBBE Basic Behavioral Etiquette - - - 2

Total 20 2 6 18
SEMESTER – III

Course Code Course Title L T P C
THEORY

20110AEC31/
20111AEC31/
20132AEC31/
20135AEC31

Language-III (Tamil-III/
Advanced English-III /
Hindi-III/
French-III)

4 0 0 2

20111AEC32 English-III 4 0 0 2
20116AEC33 Immunology 4 1 0 4
20116AEC34 Cell Biology 4 1 0 5

PRACTICAL
20116AEC35L Immunology Lab 0 0 3 2
20116AEC36L Cell Biology Lab 0 0 3 2

RESEARCH SKILL BASED COURSE
20116RMC37 Research Methodology 2 0 0 2

AUDIT COURSE
201ACLSOAN Office Automation - - - 2

Total 18 2 6 19
SEMESTER – IV

Course Code Course Title L T P C
THEORY

20110AEC41/
20111AEC41/
20132AEC41/
20135AEC41

Language-IV (Tamil-IV/
Advanced English-IV/
Hindi-IV/
French-IV)

4 0 0 2

20111AEC42 English-IV 4 0 0 2
20116AEC43 Virology 4 1 0 4
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20116AEC44 Biostatistics and Bioinformatics 5 1 0 5
201ENSTU45 Environmental studies 2 0 0 2

PRACTICAL
20116AEC46L Virology Lab 0 0 3 2
20116AEC47L Biostatistics and Bioinformatics Lab 0 0 3 2

Total 19 2 6 19
AUDIT COURSE

201ACLSLMS Leadership and Management Skills - - - 2
201ACSSAQA General Aptitude and Quantitative Ability - - - 2

SEMESTER – V
Course Code Course Title L T P C

THEORY
20116AEC51 Food and Dairy Microbiology 4 1 0 4
20116AEC52 Molecular Biology 4 1 0 3
20116AEC53

Agricultural and Environmental Microbiology
4 1 0 4

20116DSC54__ Discipline Specific Elective -I 4 1 0 3
PRACTICAL

20116AEC55L Food and Dairy Microbiology and Molecular
Biology Lab

0 0 3 2

20116AEC56L Agricultural and Environmental Microbiology Lab 0 0 3 2

RESEARCH SKILL BASED COURSE
20116BRC57 Participation in Bounded Research - - - 1

AUDIT COURSE
201ACLSPSL Professional Skills - - - 2

Total 16 4 6 19
SEMESTER – VI

Course Code Course Title L T P C
THEORY

20116AEC61 Industrial Microbiology 4 1 0 4
20116SEC62 Clinical Microbiology 4 1 0 5
20116DSC63_ Discipline Specific Elective - II 4 1 0 3
201—OEC (2 DIGIT
COURSE Name)

Open Elective 4 0 0 2

PRACTICAL
20116AEC64L Industrial Microbiology Lab 0 0 3 2
20116SEC65L Clinical Microbiology Lab 0 0 3 2
20116PRW66 Project Work - - - 4
20116PROEE Program Exit Examination - - - 1

AUDIT COURSE
201ACSSIST Interview Skills Training and Mock Test - - - 2
201ACLSCET Community Engagement - - - 1

Total 16 3 6 23
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Total Credits -Programme 115
Total Credits - Audit Courses 19

Discipline Specific Electives

Semester Discipline Specific Elective Courses-I
V a) 20116DSC54A – Bioinoculants

b) 20116DSC54B –Bioremediation practices
c) 20116DSC54C- Molecular Immunology
d)20116DSC54D- Algae Biotechnology

Discipline Specific Elective Courses-I

VI

a) 20116DSC63A - Bioethics
b) 20116DSC63B – Biomolecules
c) 20116DSC63C – Microbiome
d)20116DSC64D – Tissue Culture
e)20116DSC64E – Nanotechnology

Open Electives

Semester Open Elective Courses

VI

a) 201TNOEC-Tamil Ilakkiya Varalaru
b) 201ENOEC-Journalism
c) 201MAOEC-Development of Mathematical Skills
d) 201PHOEC-Instrumentation
e) 201CEOEC-Food and Adulteration
f) 201CSOEC – E-Learning
g) 201CAOEC-Web Technology
h) 201CMOEC-Banking service

Credit Distribution

Sem AE
C

SE
C

DSC OE
C

Researc
h

Others Total

I 17 - - - - - 17
II 17 - - - 1 - 18
III 17 - - - 2 - 19
IV 17 - - - - 2 19
V 15 - 3 - 1 - 19
VI 6 7 3 2 4 1 23
Total 89 7 6 2 8 3 115

2596



SEMESTER I
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Course Code Course Title L T P C

20110AEC11 Tamil-I 4 0 0 2

ப���� நிக�நிைல� ப�கைல�கழக� -வ�ல� ,த�சா�� 

பாட�றியா� :

தமி� �த� ப�வ� 

�தலா� ஆ��

இ�காலஇல�கிய� - ெச��� , சி�கைத , நாடக� , இல�கியவரலா�

அல� : 1.ெச��� 

1. தா�மானவ�வாமிக� - ஆதார �வன� - சித�பர ரகசிய� - 40 அ�க� 

2. இராமலி�கஅ�க� - தி�வ��பா - க�ைணவ��ண�ப� - 40 அ�க� 

3. கவ�மண� ேதசிகவ�நாயக� ப��ைள - மல�� மாைல�� - 52 அ�க� 

4. பாரதியா� - ��ைம�ெப� - 40 அ�க� 

5. பாரதிதாச� - பாரதிதாச� கவ�ைதக� ,தமி� இன�ைம , தமி� உண�

அல� : 2. ெச��� :

6 . நாம�க� கவ�ஞ� - தமி� ேத� - தமி� வள��க சபத� ெச�ேவா� , 40 அ�க� 

7. ந.ப��ச���தி - வழி��ைண - கவ�ைதக�ட� , 42 அ�க� 

8.�ரதா - ேத�மைழ, கல�ைப , 22 அ�க� 

9. க�ணதாச� - இல�கிய� , ஒ�பாைனய�� கைத , 54 அ�க� 

10. அ��� ர�மா� - ெசா�த சிற�க� , ��ைபையகிள�� சிற�க� , 80 அ�க� 

அல� : 3. சி�கைத :

11. �.ச��திர� - ேவ�� ப��த பலா

அல� : 4. நாடக� :

12. �. ெவ. பால��ப�ரமண�ய� , ெகளதம ��த� (உைரநைடநாடக� )

அல� : 5.இல�கியவரலா�

13. சி�கைத , �தின� , நாடக� உைரநைட , கவ�ைத , ���கவ�ைத
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Course Code Course Title L T P C

20111AEC11 Advanced English-I 4 0 0 2

Aim:
● To improve the knowledge of English

Objective:
● To familiarize with the glossary terms, figures of speech
● To enhance vocabulary
● To learn how to edit and proof read
● To know the comparison and contrast and cause and effect forms
● To understand the impact of the speeches of famous people

Outcome:
● Develop vocabulary
● Learn to edit and do proof reading
● Read and comprehend literature

UNIT –I
Glossary of grammar terms
Figures of speech
UNIT – II
Foreign words and phrases
British and American Vocabulary
UNIT – III
Comparison and contrast
Cause and effect
UNIT – IV
Editing
Proof reading
UNIT – V
Speeches of famous people:
Mahatma Gandhi-Abraham Lincoln-Swami Vivekananda-John F. Kennedy

Reference book:
Author Title of the book Edition / Year Publisher
Wren and Martin English Grammar 2009 S.Chand & Company Ltd
Meenakshi Raman &
Sangeetha Sharma

Technical
Communication

Second Edition
2011

Oxford University Press

Sudhir Kumar Sharma The World’s Great
Speeches

- Galaxy Publishers
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Course Code Course Title L T P C
20111AEC12 English-I 4 0 0 2

Aim:
● To acquaint with learning English through literature

Objective:
● To improve English delightfully through simple poems, essays
● To throw light on fiction
● To read and comprehend literature

Outcome:
● Read and comprehend literature
● Appreciate the different types of poetry and prose

UNIT –I
Because I could not Stop for Death -Emily Dickinson
Stopping by Woods on a Snowy Evening -Robert Frost
UNIT – II
Enterprise -Nissim Ezekiel
Love poem for a wife -A.K Ramanujam
UNIT –III
The Art of Reading - Lin Yutang
An Eco-Feminist Vision -Aruna Gnanadason
UNIT –IV
The Merchant of Death -Nanda Kishore Mishra & John Kennet
She Spoke for all Nature -Young world ‘The Hindu’
UNIT –V
Oliver Twist -Charles Dickens

Text book:

Author Title of the book Edition / Year Publisher
S.Murugesan/
Dr.K.Chellappan

The Art of
Reading/
Experiencing
Poetry

Reprint 2004 Emerald
Publishers
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Course Code Course Title L T P C
20116AEC13 Fundamentals of Microbiology 6 1 0 5

Aim
● To impart the basic principles and applications of microorganism

Objectives
● To provide a essential informations of microorganism for progressive and applied reforms

in biological sciences for human welfare
Out Comes

CO1 – To Describe the characteristics of microorganisms and classification

CO2 – To Understand the concepts of growth and reproduction of microbes

CO3 – To explain the beneficial and detrimental effects of microorganisms

CO4 - To Gather theoretical background of microbial cultivation

Unit – I
Introduction – definition, scope and history of microbiology, differences between the
prokaryotic and eukaryotic microorganisms. Classification of microorganisms – general
principles and nomenclature – Haeckel’s three kingdom concept, Whittaker’s five
kingdom concept – Classification and characterization of bacteria according to Bergey’s
manual of Systematic Bacteriology. Basic understanding of classification of viruses,
algae, fungi and protozoa.

Unit – II
Microscopy: Principles and application of simple, compound, bright field, dark field,
phase contrast, fluorescent and Electron microscopy. Principles of staining: Nature of
dyes, types of staining – simple, differential, negative and spore staining. Sterilization:
Principles and methods – physical and chemical.

Unit – III
General characteristics and nature of archacbacteria, Eubacteria, Cyanobacteria,
Ricketsiae, Chlamydiae, Spirochaetes, Actinomycetes, Protozoa, Viruses including
phages, Mycoplasmas, Algae and fungi.

Unit – IV
Microbial Cell: Ultrastructure of bacteria, subcellular structures and cell envelope –
slime, capsule, cell wall, pili, flagella, cell inclusions, biosynthesis of bacterial cell wall,
cell membrane – Biomembrane, liposomes – membrane transport – diffusion, active and
passive transport and osmoregulation

Unit – V
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Culture techniques: types of media simple, defined, enriched and transport media with
specific examples for each type. Methods of maintenance and preservation of cultures

Text book:

S. No Author Name Title of the Book Edition/year Publisher

1. Jr. M.J. Pelczar, E.C.S. Chan
and N.R. Kreig.

Microbiology 5th /1993 Tata McGraw-Hill, Inc,
Newyork

Reference Book:
1. Stainer R.Y., Ingraham J.L. Wheelia M.L. and Painter P.R. (1986). General

Microbiology, Macmillan Education Ltd, London.
2. Fundamental of Microbiology (2005) By Purohit, Agrobios Publishers, Meerut
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Course Code Course Title L T P C
20115AEC14B Bio Chemistry I 6 1 0 4

Aim
● To provide the basics of biochemistry and its application.

Objectives
● It serves as good research techniques and the ability to combine and analyzeinformation.

Outcomes
CO1 – To Develop fundamental knowledge about various biomolecules

CO2 - To Understand the basic concepts related to enzymes

CO3 - To Know various biochemical pathway
CO4 - To Understand the concept of microbial metabolism.
Unit I
Carbohydrates: Definition, Classification and Properties; Structural Elucidation of Glucose and
fructose; Biological Functions of Glucose, fructose, starch, Cellulose, Chitin and Heparin.

Unit II
Amino acids: Structure, Classification, Properties.
Peptides: Amides and Peptides, Peptide bond, Peptide synthesis, Biologically important
Peptides.
Proteins: Biological importance, Classification, properties; Structural orders; Protein stability;
Separation and purification of proteins.

Unit III
Nucleotides and Polynucleotides; Terminology –Components.DNA and RNA – Composition,
Structure, their biological importance.

Unit IV
Lipids: Biological Significance, Classification of lipids. Analysis of oils – Iodine Number,
Saponification Value, Acid number, Acetyl value and Reichert-Meisel value; Qualitative Tests
for Lipids.

Unit V
Vitamins: Source, Structure of Biological Role requirement, deficiency manifestation of fat
soluble (A, D, E and K) and water soluble (B complexes and C) vitamins.

References:

1. Fundamentals of Biochemistry – O.P.Agarwal
2. Essentials of Biochemistry – M.C.Pant
3. Essentials of Biochemistry – A.J.Jain
4. Principles of Biochemistry – Lehninger.
5. Text book of Biochemistry – West & Todd.
6. Harper’s Biochemistry , 25th edn., McGraw Hill.
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Course Code Course Title L T P C

20116AEC15L Fundamentals of Microbiology Lab 0 0 3 2

Aim
● To understand the basic principles of Microbiology laboratory.

Objectives
● Microbiology laboratory guidelines and necessary equipment
● Isolation methods for microorganisms.
● Various staining techniques for the observation of microbes.

Outcomes
CO1 – To Develop basic skills in aseptic techniques formicrobiology practical.

CO2 – To gain Hands on experience in handling ofvarious important
instruments.

CO3 - Able to perform basic experiments to grow and study microorganism in laboratory

CO4 - To Develop knowledge on identification of microorganisms.

1 Microscope and its operation
2 Cleaning of glassware’s and sterilization methods – autoclaving and hot air oven
3 Preparation of culture media
4 Experimental demonstration of ubiquitous nature of microorganisms.
5 Quantitative estimation of microorganisms.
6 Observation of permanent slides to study the structural characteristics of algae(Anabaena,

Nostoc, Scytonema, Spirulina, Oscillatoria,) Fungi (Pythium, Rhizopus, Saccharomyces,
Penicillium, Aspergillus, Agricus) and protozoa (Entamoeba hystolytica and Plasmodium
Spp)

7 Isolation of microorganisms from soil, water and air.
8 Test for motility of bacteria – Hanging drop method and semi solid media inoculation
9 Staining techniques – simple staining. Gram’s staining, Spore staining, Capsular staining
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Course Code Course Title L T P C

20115AEC16BL Bio Chemistry I Lab 0 0 3 2

Aim
● To make students familiar with practical techniques used for studying biochemical

structure and analysis of biochemical methods.
Objectives

● To familiarize the students with the basic cellular processes at molecular level
Outcomes

CO1 - To gain Practical knowledge about various techniques used in Biochemistry

CO2 - To Exhibit the well practical knowledge about estimation of carbohydrates,

protein.

CO3 – To Learn the quantitative and qualitative estimation biochemical analysis.

1. Qualitative Analysis of Carbohydrate.
2. Qualitative Analysis of Proteins.
3. Colour Reactions for Amino Acids.
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Course Code Course Title L T P C
201ACLSICN Indian Constitition - - - 2

Objectives:
1. To make the students understand about the democratic rule and parliamentarian
administration
2. To appreciate the salient features of the Indian constitution
3.To know the fundamental rights and constitutional remedies
4. To make familiar with powers and positions of the union executive,union parliament and
the supreme court
To exercise the adult franchise of voting and appreciate the electoral system of Indian
democracy.

Outcome
CO1- To gain Democratic values and citizenship Training

CO2- To know the Awareness on fundamental Rights are established

CO3- To learn the functions of union Government and State Government

CO4- To learn the Power and functions of the Judiciary thoroughly

CO5- To learn the Appreciation of Democratic Parliamentary Rule

Unit I::The making of Indian constitution
The constitution assembly organization –character -work salient features of the

constitution- written and detailed constitution -socialism –secularism-democracy and republic.

Unit II: Fundamental rights and fundamental duties of the citizens
Right of equality -right of freedom- right against exploitation -right to freedom of

religion- cultural and educational rights -right to constitutional remedies -fundamental duties .

Unit III: Directive principles of state policy
Socialistic principles-Gandhi an principles-liberal and general principles -differences

between fundamental rights and directive principles

Unit IV: The union executive, union parliament and Supreme Court
Powers and positions of the president -qualification _method of election of president

and vice president -prime minister -Rajya Sabah -Lok Sabah .the supreme court -high court
-functions and position of supreme court and high court

Unit V: State council -election system and parliamentary democracy in India
State council of ministers -chief minister -election system in India-main features election

commission-features of Indian democracy.
References:
1) Palekar.s.a. Indian constitution government and politics, ABD publications, India
2) Aiyer, alladi krishnaswami, Constitution and fundamental rights 1955.
3) Markandan. k.c.directive Principles in the Indian constitution 1966.
4) Kashyap. Subash c, Our parliament ,National book trust , New Delhi 1989

2606



Course Code Course Title L T P C
201ACLSUHV Universal Human Values - - - 2

Aim:

This course aims at making learners conscious about universal human values in an
integralmanner, without ignoring other aspects that are needed for learner’s
personality development.

Course Objectives :

The present course deals with meaning, purpose and relevance of universal human
values and how to inculcate and practice them consciously to be a good human being
and realiseone’s potentials.

Course Outcomes :

By the end of the course the learners will be able to:

1. Know about universal human values and understand the importance of values
in individual, social circles, career path, and national life.

2. Learn from case studies of lives of great and successful people who followed
and practised human values and achieved self-actualisation.

3. Become conscious practitioners of human values.
4. Realise their potential as human beings and conduct themselves properly in the

ways of the world.

Unit I
● Introduction:What is love? Formsoflove—forself, parents, family, friend, spouse,

community, nation, humanity and other beings, both for living and non-living
• Love and compassion and inter-relatedness
• Love, compassion, empathy, sympathy and non-violence
• Individuals who are remembered in history for practicing compassion and love.
• Narratives and anecdotes from history, literature including local folklore
• Practicing love and compassion: What will learners learn gain if they practice

love and compassion? What will learners lose if they don’t practice love and
compassion?

• Sharing learner’s individual and/or group experience(s)
• Simulated Situations
• Casestudies

Unit II

• Introduction: What is truth? Universal truth, truth as value, truth as fact (veracity,
sincerity, honesty among others)

• Individuals who are remembered in history for practicing thisvalue
• Narratives and anecdotes from history, literature including localfolklore

2607



• Practicing Truth: What will learners learn/gain if they practice truth? What will
learners lose if they don’t practiceit?

• Learners’ individual and/or group experience(s)
• Simulated situations
• Casestudies

Unit III
• Introduction: What is non-violence? Its need. Love, compassion, empathy

sympathy for others as pre-requisites for non-violence
• Ahimsa as non-violence and non-killing
• Individuals and organisations that are known for their commitment to non-

violence
• Narratives and anecdotesaboutnon-violence from history,and literature including

local folklore
• Practicingnon-violence: What will learners learn/gain if they practice non-

violence? What will learners lose if they don’t practice it?
• Sharing learner’s individual and/or group experience(s) about non-violence
• Simulated situations
• Casestudies

Unit IV
• Introduction: What is righteousness?
• Righteousness and dharma, Righteousness and Propriety
• Individuals who are remembered in history for practicing righteousness
• Narratives and anecdotes from history, literature including local folklore
• Practicing righteousness: What will learners learn/gain if they practice

righteousness? What will learners lose if they don’t practice it?
• Sharing learners’ individual and/or group experience(s)
• Simulated situations
• Casestudies

Unit V
• Introduction: What is peace? Its need, relation with harmony and balance
• Individuals and organisations that are known for their commitment to peace
• Narratives and Anecdotes about peace from history, and literature including local

folklore
• Practicing peace: What will learners learn/gain if they practice peace? What

will learners lose if they don’t practice it?
• Sharing learner’s individual and/or group experience(s) about peace
• Simulatedsituations
• Casestudies

Unit VI
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• Introduction: What is service? Forms of service for self, parents, family, friend,
spouse, community, nation, humanity and other beings—living and non-living,
persons in distress ordisaster.

• Individuals who are remembered in history for practicing this value.

• Narratives and anecdotes dealing with instances of service from history, literature
including local folklore

• Practicingservice: What will learners learn/gain gain if they practice service?
What will learners lose if they don’t practice it?

• Sharing learners’ individual and/or group experience(s) regarding service
• Simulated situations
• Casestudies

Unit VII

• Introduction: What is renunciation? Renunciation and sacrifice. Self-restrainand
Ways of overcoming greed. Renunciation with action as true renunciation

• Individuals who are remembered in history for practicing this value.
• Narratives and anecdotes from history and literature,including local folklore

about individuals who are remembered for their sacrifice and renunciation.
• Practicing renunciation and sacrifice: What will learners learn/gain if they

practice Renunciation and sacrifice? What will learners lose if they don’t
practiceit?

• Sharing learners’ individual and/or group experience(s)
• Simulated situations
• Casestudies
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Course Code Course Title L T P C

20110AEC21 Tamil-II 4 0 0 2

தமி� இர�டா� ப�வ� 
�தலா� ஆ��

ெச��� , ப�தி இல�கிய� , சி�றில�கிய� ,இல�கியவரலா�
அல� : 1. ெச��� :
1. தி�ஞானச�ப�த� ேதவார� - ேகாள�பதிக� 

2. தி�நா��கரச� ேதவார� - தன�� ���ெதாைக

3. ��தர� ேதவார� - தி�ெநா�� தா� மைல

4. மாண��கவாசக� - தி�வாசக� - த��ெபா� ஊச� 

அல� : 2 . ெச��� :

5. �லேசகரா�வா� - ெப�மா� தி�ெமாழி

6. ந�மா�வா� தி�வா� ெமாழி - இர�டா� ப�� - உலகி��உபேதச� 

7. ஆ�டா� - நா�சியா� தி�ெமாழி - தி�மண�கனைவஉைர�த� 

8. தி�ம�ைகஆ�வா� - சிறிய தி�மட� 

அல� : 3 . ெச��� :

9 . தி��ல� - ��றா� தி��ைற

10 . �மர��பர� - மானா�சிய�ைம� ப��ைள - தமி� வ�ைக� ப�வ� 

11 . தி��டராச�ப�கவ�ராய� - ��றால��றவ�சி - �ற�தி நா��வள� ��த� 

12 . வ �ரமா�ன�வ� - தி��காவ���கல�பக�

அல� : 4 . �தின� 

13 . �.ெவ. பால��ரமண�ய� - காளவா� 

அல� : 5 .இல�கியவரலா�

14 . ைசவைவணவஇல�கிய�க� , சி�றில�கிய�க� , ( ப�� - ப��ைள�தமி� ,- பரண�)
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Course Code Course Title L T P C
20111AEC21 Advanced English-II 4 0 0 2

Aim:
● To improve the knowledge of English

Objective:
● To understand the format of e-mail, fax and memos
● To write itinerary, checklist, invitation, circular, instruction, recommendations
● To know the impact of the biographies of famous people

Outcome:
● Develop technological skill
● Able to write in a variety of formats
● Read biographies and develop personality

UNIT –I
E-mail
Fax
Memos
UNIT – II
Itinerary
Checklist
UNIT – III
Invitation
Circular
UNIT – IV
Instruction
Recommendations
UNIT – V
Biographies of famous people:
Mother Teresa-Madam Curie-Charles Chaplin-Vikram Sarabhai

Text Book
Author Title of the book Edition / Year Publisher
Meenakshi Raman
& Sangeetha
Sharma

Technical
Communication

2011 Oxford University
Press

Rajendra Pal &
J.S.Korlahalli

Business
Communication

2015 Sultan
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Course Code Course Title L T P C

20111AEC22 English-II 4 0 0 2

Aim:
● To acquaint learners with different trends of writing

Objective:
● To acquire language skills through literature
● To enable the students to appreciate literature
● To develop the conversational skills through one act plays

Outcome:
● Appreciate different forms of literature
● Enhance language skills through literature
● Broaden the horizon of knowledge

UNIT – I
Ecology -A.K. Ramanujan
Gift -Alice Walker
The First Meeting -Sujata Bhatt
UNIT –II
Fueled -Marcie Hans
Asleep -Ernst Jandl
Buying and selling -Khalil Gibran
UNIT –III
The End of living and The Beginning of Survival - Chief Seattle
My Wood - E.M.Forster
The Meeting of Races - Rabindranath Tagore
UNIT – IV
The Refugee -K.A. Abbas
I Have a Dream -Martin Luther king
Those People Next Door -A.G. Gardiner
UNIT – V
Marriage is a private Affair -Chinua Achebe
The Fortune Teller -Karel Capek
Proposal -Anton Chekov

Text book:
Author Title of the book Edition / Year Publisher
Gowri Sivaraman Gathered Wisdom Reprint 2010 Emerald Publishers
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Course Code Course Title L T P C

20116AEC23 Microbial Physiology 6 1 0 5

Aim
● To instruct the importance of microbial metabolism and energetics for regulation and

application of microbes in industry.
Objectives

● To understand the microbial growth and nutritional requirements.
● Studying the comprehensive awareness on metabolic process involved in prokaryotic and

eukaryotic microorganisms.
Outcomes

CO1- To Determining the growth features of the microbes with various environmental
factors.
CO2– To Analysis the essential nutrients ensuring microbial growth.

CO3 - To understand the significance of microbial surveillance

CO4- To know the Electron transport and metabolic pathway of living systems

Unit – I
Nutrition and growth of microorganisms: Nutritional types of microorganisms, nutritional
requirements. Factors influencing the growth of microorganisms temperature, pH,
Osmotic pressure, moisture, radiations and different chemicals. Physiology of growth –
significance of various phases of growth - Growth Measurements – batch, continuous and
synchronous

Unit – II
Enzymes and co –enzymes: classification and nomenclature of enzymes, active site, Lock
and key Machanism and induced fit hypothesis, Enzyme kinetics- negative and positive
co-operatively, enzyme inhibition: Reversible – Competitive, Noncompetitive,
uncompetitive, Irreversible inhibition.

Unit – III
Metabolism of carbohydrates: Anabolism – photosynthesis – oxygenic –anoxygenic,
synthesis of carbohydrate – catabolism of glucose – Embden Mayer – Hoff – Parnas
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pathway – Pentose pathway, Kreb’s cycle (TCA) – electron transport system and ATP
production.

Unit – IV
Metabolism of protein – metabolic pathways of nitrogen utilization (urea cycle),
synthesis of amino acids, peptides, proteins

Unit – V
Anaerbic – Respiration and fermentations. Anabolic and catabolic processes of lipids -
Reproductive physiology of microorganisms.

Text Book:

S. No Author Name Title of the Book Edition/year Publisher

1 Jr. M.J. Pelczar, E.C.S.
Chan and N.R. Kreig.

Microbiology 5th /1993 Tata McGraw-Hill, Inc,
Newyork

Reference Book:
1. Holt J.S., Krieg N.R., Sneath P.H.A and Williams S.T.(1994). Bergey’s Menual of
Determinative Bacteriology(9th Edition) – Williams & Wilkins, Baltimore.
2. Brige E.A.(1992) Modern Microbiology – Wrn.C. Brown Publishers, Deubque, USA
3. Goodfellow M. and O’Dennell A.C.(1994) Chemical methods of prokaryote
systematic – John Wiley & Sons, New York
4. Murray R.K., Cranner M.D., Mayea P.A. and Rodwell V.W.(1990).
Biochemistry-prentice Hall International Inc., London
5. Bryant D.A. (1994). The molecular Biology of Cyan Bacteria – Khrwer Academic
Publisher, London.
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Course Code Course Title L T P C

20115AEC24 Bio Chemistry II 6 1 0 4

Aim
● To provide the basic of biochemistry and its application.

Objectives
● It serves as good research techniques and the ability to combine and analyzeinformation.

Outcomes
CO1- To Develop a very good understanding of various biomolecules

CO2 - To gain knowledge about lipids and fatty acids

CO3- To gain knowledge about multifarious function of proteins

CO4- To understand about metabolism.
Unit I

Organization of Life. Water – Physical Properties, Structure of Water, Weak Interactions
in aqueous environment; Role of Water in life.
Bioenergetics – Laws of thermodynamics; Free energy concepts; ATP and ADP cycles; ATP as
energy currency of cells.
Unit II

Release of energy into cells - Major metabolic pathways – Glycolysis, TCA cycle,
Glycogenolysis, Gluconeogenesis, Fatty acid oxidation, ETC and Oxidative phosphorylation.
Unit III

Composition and functions of plant and bacterial cell wall. Biological membrane – Fluid
mosaic model; Transport across membranes. Phytohormones – Auxin, Gibberllin and cytokinin.
Unit IV

Cell and cell organelles – Structure and functions of cell organelles – Nucleus,
Mitochondria, Chloroplast - Photosynthesis, Golgi apparatus, Endoplasmic reticulum and Micro
bodies.
Unit V

Enzymes – Classification, Nomenclature, Mechanism of enzyme action; factors
influencing enzyme action – pH and Temperature; Specific activity; MM equation and its
significances.

References:

1. Principles of Biochemistry – Lehninger.
2. Cell Biology – DeRobertis and DeRobertis
3. Cell Biology – Rastogi
4. Cell Biology – C.B.Powar.
5. Biophysical Chemistry – Principles and techniques – Upadhayay, Upadhyay and Nath.
6. Principles and techniques of practical Biochemistry – Wilson & Walker.
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Course Code Course Title L T P C

20116AEC25L Microbial Physiology Lab 0 0 3 2

Aim
● To study the nutritional requirement of microbes.

Objectives
● To study the growth patten of bacteria
● To test the biochemical characterization of microbes.

Outcomes
CO1- To Understand and predict the various metabolic reactions in microbial cell.

CO2- To Predict the intermediate products which can be employed in
industrial production.

CO3- To know the Environmental growth kinetics of microorganism.

1. Bacterial culture / isolation techniques, a streaking method, b.Pour plate method
2. Isolation and cultivation of fungi
3. Bacterial growth curve: cell count / viable count / absorbance (total count)
4. Carbohydrate fermentation test:

a. Glucose
b. Lactose,
c. Maltose
d. Sucrose
e. Mannitol

5. Biochemical test for identification of Bacteria:
a. Indole test
b. Methyl red
c. Voges – Proskaur test
d. Citrate utilization
e. TSI agar test
f. Urease
g. Catalase
h. Oxidase

Text Books:
1. Pelezar Jr. M.J. Chan E.C.S. and Kroig N.R.(1993). Microbiology – Mcgraw Hill Inc.,

New York

2 Stainer R.Y., Ingraham J.L. Wheelia M.L. and Painter P.R. (1986). General
Microbiology, Macmillan Education Ltd, London
Pelczar, Jr. M.J.

3 Bucker, J.M. Caldwell, G.A., Zachgo, E.A. 1990. A Laboratory Course, Academic Press
4 Harold J.Benson, 1994. Microbial Applications, WM.C. Brown Publishers
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Course Code Course Title L T P C

20115AEC26L Bio Chemistry II Lab 0 0 3 2

Aim
● To make students familiar with practical techniques used for studying biochemical

structure and analysis of biochemical methods.
Objectives

● To familiarize the students with the basic cellular processes at molecular level
Outcomes

CO1- To demonstrate an understanding of fundamental biochemical principles

CO2-To learn the structure/function of biomolecules, metabolic pathways, and regulation

CO3- Students are able to make buffers, study enzyme kinetics

1. Estimation of reducing sugar by Benedict’s Quantitative Method.

2. Estimation of Ascorbic acid by Titrimetric Method.

3. Estimation of Amino Acid by Formal Titration.

4. Estimation of RNA by Orcinol Method.

5. Estimation of DNA by Diphenylamine method.

6. Determination of Acid Number of edible oil.

7. Separation of amino acids by paper chromatography.

8. Separation of amino acids by TLC.

9. Separation of plant pigments by column chromatography.

References:

1. Manuals in Biochemistry – J.Jayaraman

2. Manual in Biochemistry – S,Ramakrishnan

3. Practical Biochemistry – Plummer
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Course Code Course Title L T P C

20116RLC27 Research Led Seminar - - - 1

Course Code Course Title L T P C

201ACLSCOS Communication Skills - - - 2

Course Objectives :

This course has been developed with the following objectives:

1. Identify common communication problems that may be holding learnersback
2. Identify what their non-verbal messages are communicating toothers
3. Understand role of communication in teaching-learningprocess
4. Learning to communicate through the digitalmedia
5. Understand the importance of empatheticlistening
6. Explore communication beyondlanguage.

Course Outcome :

By the end of this program participants should have a clear understanding of what
good communication skills are and what they can do to improve their abilities.

Unit I

• Techniques of effectivelistening
• Listening andcomprehension
• Probing questions
• Barriers tolistening

Unit II

• Pronunciation
• Enunciation
• Vocabulary
• Fluency
• CommonErrors

Unit III

• Techniques of effectivereading
• Gathering ideas and information from a giventext

i. Identify the main claim of thetext
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ii. Identify the purpose of thetext
iii. Identify the context of thetext
iv. Identify the conceptsmentioned

• Evaluating these ideas andinformation
i. Identify the arguments employed in thetext
ii. Identify the theories employed or assumed in thetext

• Interpret thetext
i. To understand what a textsays
ii. To understand what a textdoes
iii. To understand what a textmeans

Unit IV

• Clearly state theclaims
• Avoid ambiguity, vagueness, unwanted generalisations and over simplification of

issues
• Provide backgroundinformation
• Effectively argue theclaim
• Provide evidence for theclaims
• Use examples to explainconcepts
• Followconvention
• Be properlysequenced
• Use proper signpostingtechniques
• Be well structured

i. Well-knit logicalsequence
ii. Narrativesequence
iii. Categorygroupings

• Different modesofWriting -
i. E-mails
ii. Proposal writing for HigherStudies
iii. Recording the proceedings ofmeetings
iv. Any other mode of writing relevant forlearners

Unit V
• Role of Digital literacy in professionallife
• Trends and opportunities in using digital technology inworkplace
• InternetBasics
• Introduction to MS Officetools

i. Paint
ii. Office
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iii. Excel
iv. Powerpoint

Unit VI
• Introduction to social mediawebsites
• Advantages of socialmedia
• Ethics and etiquettes of socialmedia
• How to use Google searchbetter
• Effective ways of using SocialMedia
• Introduction to DigitalMarketing

Unit VII

• Meaning of non-verbalcommunication
• Introduction to modes of non-verbalcommunication
• Breaking the misbeliefs
• Open and Closed Bodylanguage
• Eye Contact and FacialExpression
• HandGestures
• Do's andDon'ts
• Learning fromexperts
• Activities-BasedLearning

Reference:
1. SenMadhucchanda (2010), An Introduction to Critical Thinking, Pearson,Delhi
2. Silvia P. J. (2007), How to Read a Lot, American Psychological Association,

Washington DC
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SEMESTER – III

Course Code Course Title L T P C
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20110AEC31 Tamil-III 4 0 0 2

தமி� ��றா� ப�வ� 
இர�டா� ஆ��

ெச��� , கா�ப�ய�க� இல�கியவரலா�

ெச��� 

அல� : 1

1. சில�பதிகார� - மைனயற� ப��த காைத

2. மண�ேமகைல - ஆதிைர ப��ைசய��ட காைத

3. சீவக சி�தாமண� - வ�மைலயா�இல�பக�

அல� :2

4. ெப�ய�ராண� - இைளயா� ��மாற நாயனா� �ராண� 

5. க�பராமாயண� - ைகேகய� ��வ�ைன� படல� 

அல� :3

6. சீறா��ராண� - நப� அவதார� படல� - 24 வ�க� 

7. ேத�பாவண� - வாம� ஆ�சி படல� - �த� 5 பாட�க� 

அல� :4

8. நளெவ�பா - �ய�வர கா�ட� (20 - 51)

அல� . 5 :இல�கியவரலா�

9. கா�ப�ய�க� , ஐ�சி� கா�ப�ய�க� , �ராண�க� , இதிகாச�க� 

Course Code Course Title L T P C
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20111AEC31 Advanced English-III 4 0 0 2

Aim:
● To improve the knowledge of English

Objective:
● To familiarize with the organs of speech and the description and classification of speech

sounds
● To understand consonant cluster, syllable, word accent and intonation.
● To know how to interpret graphics
● To write slogans and advertisements

Outcome:
● Understand phonetics
● Develop writing skill
● Able to develop creative writing

UNIT –I
The organs of speech
Classification of speech sounds
Vowels and Diphthongs
UNIT –II
Consonants
Consonant cluster
UNIT – III
Syllable
Word accent
Intonation
UNIT – IV
Idiom
Interpretation of graphics
UNIT – V
Slogan writing
Writing advertisement

Reference books:

Author Title of the book Edition / Year Publisher
T.B.
Balasubramaniyan

A text book of Phonetics
for Indian Students

Reprint 2008 Macmillian

Meenakshi Sharma &
Sangeetha Sharma

Technical Communication 2011 Oxford University
Press

Course Code Course Title L T P C
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20111AEC32 English-III 4 0 0 2

Aim:
● To acquaint with learning English through literature

Objective:
● To sensitize language use through prescribed text
● To develop the conversational skills through one act plays

Outcome:
● Appreciate different types of prose
● Develop the conversational skills through one act plays
● Enhance the skill of making grammatically correct sentences.

UNIT – 1
The Doctor’s World - R.K. Narayan
The Postmaster - Rabindranath Tagore
Princess September - E.Somerest Maugham
UNIT – II
The Price of Flowers -Prabhat Kumar Mukhopadhyay
The Open Window -Saki
The Model Millionaire -Oscar Wilde
UNIT –III
My Brother My Brother - Norah Burke
Uneasy Home Coming - Will F. Jenkins
Resignation - Premchand
UNIT –IV
The Referee -W.H. Andrews & Geoffrey Dreamer
The Case of the Stolen Diamonds -Farrell Mitchell
UNIT – V
The Dear Departed -Stanley Houghton
The Princess and the Wood Cutter -Alan Alexander Milne

Text book:

Author Title of the book Edition / Year Publisher
Steuart H.King Nine Short Stories Reprint 2001 Blackie Books

T.Prabhakar One – Act Play Emerald

Course Code Course Title L T P C
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20116AEC33 Immunology 4 1 0 4

Aim:
● Intended to impart the basic and essential information on immune system.

Objectives
● This course focuses on the concepts of immune system in human body.
● To create awareness on immunity
● To give knowledge on antigen and antibody
● To learn human diseases and vaccine

Outcomes
CO1- To understand theory linked to cells and organs related to immune system.

CO2- Able to know Immune response and immune mechanism.

CO3- To Understand the mechanism of Immunological disorders.

CO4- To Learn the importance and precautions of Immunodeficiency syndromes

Unit I
Introduction- History of immunology-scope of immunology. Immunity and their types-

Innate and Acquired immunity, Active and Passive immunity. Immune response- Humoral and Cell
mediated immune response.
Unit II

Lymphoid organs- primary and secondary lymphoid organs and their role. Cells of the
immune system – Stem cell, Lymphocytes, T and B lymphocytes. Plasma cell, T Helper cell, T
suppressor cell, T-cytotoxic cell, Null cells, Killer cell, Macrophages, Blood cells and platelets.
Unit III

Antigen- types, chemical nature and essential factors of antigen, Hapten, Adjuvants,
Immunoglobulin - Structure, classes, properties and functions. Antigen- antibody reactions.
Unit IV

Complement- Salient features, complement activation, Classical pathway, Alternative
pathway, Biological function of complement system. Major Histocompatability complex (MHC)-
Types and functions.
Unit V

Monoclonal antibodies, Hypersensitivity reactions, Immunoprophylaxis, Vaccines –
types, Toxoid and antitoxin, Immunoelectrophoresis, HLA typing, ELISA and RIA
Text Books
S. No Author Name Title of the Book Edition/year Publisher

1. Kuby Immunology 4th / 2000 W.H. Frumen and Company

Reference Book:
1. Abul. K. Abbas, Andrew H.Lichtman, Jordan S.Pobar 1994. Cellular and Molecular

Immunology. II edition. W.B.Saunders, U.S.A.
2. William E.Paul 1993. Fundamental Immunology. II edition, Raven press, New York.
3. Topley & Wilson’s 1990. Principles of Bacteriology, Virology and Immunity VIII edition

Vol.I General Microbiology and Immunity. Edward Arnold, London.
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4. Lesile Hudson, Frank C.Hay, 1989. III edition. Practical Immunology. Blackwell Scientific
Publication.

5. Helen Chapel, Mansel Haeney. 1986. Essentials of clinical Immunology . ELBS.
6. Mackett M. and Wiliamson J.D.1995. Human vaccines and vaccination. BIOS Scientific

Publishers.
7. Bernard R.Glick and Jack J.Pasternak 1994. Molecular Biotechnology – Principles and

Applications of Recombinant DNA. ASM Press, Washington.

Course Code Course Title L T P C
20116AEC34 Cell Biology 4 1 0 5
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Aim:
● Students will understand the cellular basis of life and their importance.

Objectives:
● Students will understand the structures and purposes of basic components of prokaryotic

and eukaryotic cells, especially macromolecules, membranes, and organelles
● Students will understand how these cellular components are used to generate and utilize

energy in cells
Outcomes:

● To grasp the significance of cell and its components in living systems
● To understand the and describe the structures and basic components of prokaryotic and

eukaryotic cells
● To understand the cyclical events of cell division and types of cell division
● To acquire the knowledge of cell biology for understanding various physiological process
● To understand the synthesis of cellular compounds and cell signaling

Unit - I
History of cell biology, cell as basic unit of life, cell theory, protoplasm theory and

organismal theory, broad classification of cell types, Bacteria, Archaea (prokaryotic) and
eukaryotic cells and their similarities and differences.

Unit - II
Cell Organelles- Nucleus, Endoplasmic Reticulum(link is external), Golgi Apparatus,

Mitochondria(link is external), Chloroplast(link is external), Lysosome, Peroxisome – Protein
Sorting & Transport – Cytoskeleton(link is external) & Cell Movement – The Plasma Membrane
Unit - III

Biogenesis of Cellular organelles – Biosynthesis of mitochondria, chloroplast, ER, Golgi
complex; Biosynthetic process in ER and golgi apparatus; Protein synthesis and folding in the
cytoplasm; Degradation of cellular components.

Unit - IV
Cell cycle - An overview of cell cycle; Components of cell cycle control system;

Intracellular and Extra-cellular control of cell division, Programmed cell death (Apoptosis),
intrinsic & extrinsic pathways of cell death, Apoptosis in relation with Cancer and Viral disease
Unit - V

Cell communication – overview – types of cell signaling – signal molecules – signal
amplification – receptor types – quorum sensing.
REFERENCES

● Verma P.S. and Agarwal V.K. (2016) Cell Biology (Cytology, Biomolecules,Molecular
Biology), Paperback, S. Chand and Company Ltd.

● Molecular Biology of the Cell by Bruce Alberts, Alexander Johnson, Julian Lewis, David
Morgan, Martin Raff, Keith Roberts, Peter Walter, 6th Edn, 2015, Garland Science

● The Cell, A Molecular Approach(link is external) – 6th Edition – Geoffrey
M.Cooper/Robert E.Hausman- Sinauer Associates, Inc.

Course Code Course Title L T P C
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20116AEC35L Immunology Lab 0 0 3 2

Aim
● To learn the immunological techniques in disease diagnosis.

Objectives
● Acquire knowledge on antigen antibody reactions.
● Styding the immunology tests and their interpretations.

Outcomes
CO1- Able to know about principles and techniques Blood grouping
CO2- To Understand the immunological experiments for clinical field
CO3- To know the methods of Counting of RBC, WBC and platelets

Lab work

1. ABO Blood Grouping

2. Rh typing

3. WIDAL Test

4. White Blood Cell Count

5. Red Blood Cell Count

6. Antigen preparation

7. Radial Immunodiffusion

8. Double Immunodiffusion

9. Demonstration of ELISA

10. Demonstration of RIA

References

1. O’Gorman, Manrice RG and Albert David Donnenberg. Hand book of human

Immunology. Boca Raton, FL: CRC press, Francis.2008.

2. Rajan S and Selvi Christy R. Experiments in Microbiology. Anjana Books House,

Chennai. 2015.

Course Code Course Title L T P C
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20116AEC36L Cell Biology Lab 0 0 3 2

Aim:

● Students will understand the cellular basis of life and their importance.
Objectives:

● Students will understand the structures and purposes of basic components of prokaryotic
and eukaryotic cells, especially macromolecules, membranes, and organelles

● Students will understand how these cellular components are used to generate and utilize
energy in cells

Outcomes:

● To grasp the significance of cell and its components in living systems
● To understand the and describe the structures and basic components of prokaryotic and

eukaryotic cells
● To understand the cyclical events of cell division and types of cell division

1. Separation of nucleic acid bases by paper chromatography
2. Mitosis in onion root
3. Meiosis in flower bud
4. Normal human karyotyping
5. preparation of polytene chromosome
6. Isolation of chloroplast from spinach leaves
7. Isolation of protoplast
8. Life cycle of Drosophila
9. Culture of Human, Plant & Animal cells
10. Identification and study of cancer cells- Slides/Photomicrographs

REFERENCE:
● Experimental procedures in Life Sciences, S.Rajan and R. Selvi Christy, 2010, Anjanaa

book house.
● Karp, G. (2010). Cell and Molecular Biology: Concepts and Experiments. VI Edition.

John Wiley & Sons. Inc.

Course Code Course Title L T P C
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20116RMC37 Research Methodology 2 0 0 2

Aim:
To create a basic appreciation towards research process and awareness of various

research publication

Objectives:
● To understand the steps in research process and the suitable methods.
● To identify various research communications and their salient features
● To carry out basic literature survey using the common data-bases
● To give exposure to MATLAB platform for effective computational and graphic works

required for quality research
Outcomes:

CO1- To Understand research questions and tools

CO2- To gain Experience in scientific writings

CO3- To Practice in various aspects of scientific publications

CO4- To understand Inculcation of research ethics

UNIT I: Introduction to Research Methodology
Meaning of research – Objectives of research – Types of research – Significance of

research – Research approaches

UNIT II: Research Methods
Research methods versus methodology – Research and scientific method – Criteria

of good research – Problems encountered by researchers in India.

UNIT III: Literature Survey
Articles – Thesis – Journals – Patents – Primary sources of journals and patents –

Secondary sources – Listing of titles – Abstracts – Reviews – General treatises – Monographs.

UNIT IV: Database Survey
Database search – NIST – MSDS – PubMed – Scopus – Science citation index –

Information about a specific search.
UNIT V:

Basic Principles of Laboratory Safety and Waste management
Introduction - Access to Laboratory and Emergency Exits - Personal Protective Clothing and
Equipment - Good Working Practices-Maintenance of Laboratory Equipment - Working with
Hazardous Substances - Storage of Chemicals - Working with Flammable Solvents - Gas
Cylinders-Fire Precautions - Emergency Procedures - First Aid - Accident Follow-Up - Safety
Manual - Safety Training - Management of Laboratory Safety and Responsibilities - Waste
Management.

Course Code Course Title L T P C
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201ACLSOAN OFFICE AUTOMATION - - - 2

Aim:

Course Objectives :
To provide an in-depth training in use of office automation, internet and internet tools.

The course also helps the candidates to get acquainted with IT.

Course Outcomes:

After completion of the course, students would be able to documents, spreadsheets, make small
presentations and would be acquainted with the internet.

UNIT I

Knowing the basics of Computers

UNIT II

Word Processing (MS word)

UNIT III

Spread Sheet (MS XL)

UNIT IV

Presentation ( MS Power Point)

UNIT V

Communicating with Internet

Reference:

1. Fundamentals of computers - V.Rajaraman - Prentice- Hall of india

2. Microsoft Office 2007 Bible - John Walkenbach,Herb Tyson,Faithe Wempen,cary

N.Prague,Michael R.groh,Peter G.Aitken, and Lisa a.Bucki -Wiley India pvt.ltd.

3. Introduction to Information Technology - Alexis Leon, Mathews Leon, and Leena Leon, Vijay

Nicole Imprints Pvt. Ltd., 2013.

4. Computer Fundamentals - P. K. Sinha Publisher: BPB Publications

5. https://en.wikipedia.org

6. https://wiki.openoffice.org/wiki/Documentation

7. http://windows.microsoft.com/en-in/windows/windows-basics-all-topics

2632

https://en.wikipedia.org
https://wiki.openoffice.org/wiki/Documentation


SEMESTER – IV

2633



Course Code Course Title L T P C

20110AEC41 Tamil-IV 4 0 0 2

தமி� .

நா�கா� ப�வ� 

இர�டா� ஆ��

ெச��� , ச�கஇல�கிய� ,அறஇல�கிய� , ெச�ெமாழி ,இல�கியவரலா�

அல� . 1 : ப�ைடயஇல�கிய� - ந�றிைண;

1. ெந�த� - ேதாழி��� - பாட� எ� . 11

2. �றி�சி - தைலவ���� - பாட� எ� . 64

3. ��ைல - தைலவ� ��� - பாட� எ� .142

4. பாைல - ந�றா� ��� - பாட� எ� . 29

5. ம�த� - தைலவ���� - பாட� எ� . 70

ப�ைடயஇல�கிய� ���ெதாைக

1 . �றி�சி - ேதாழி��� - பாட� எ� .1

2. ��ைல - ெசவ�லி�தா� ��� - பாட� எ� .167

3. ம�த� - தைலவ���� - பாட� எ� . 181

4. ெந�த� - தைலவ���� - பாட� எ� . 290

5. பாைல - தைலவ� ��� - பாட� எ� . 347

ப�ைடயஇல�கிய� ஐ�����

1. ம�த� - க�வ� ப�� - �த� இர��பாட�க� 

2. ெந�த� - ேதாழி��ைர�த ப�� - �த�இர��பாட�க�

3. �றி�சி - ��ற� �றவ� ப�� - �த� இர��பாட�க� 

4. பாைல - இளேவன�� ப�� - �த� இர��பாட�க� 

5. ��ைல - பாசைற� ப�� - �த� இர��பாட�க� 

அல� . 2 : கலி�ெதாைக

1 . பாைல - பாட� எ� . 2

2. �றி�சி - பாட� எ� . 37

அகநா��

1 . பாைல - பாட� எ� . 5
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2. ம�த� - பாட� எ� . 6

�றநா��

பாட� எ� : 6 ,121, 41, 153 ,172 191, 223, 246, 284, 358.

பதி���ப��

இர�டா� ப��பாட� எ� . 4 (நில� ந�� வள�வ����)

அல�.3;

1 . ப��ன�பாைல - �த� 105 வ�க� 

2. தி���ற� - 1.ம��� 2.ஊ�க�ைடைம 3.உழ�

அல� . 4 : ெச�ெமாழி வரன� ;

(ெமாழி - வ�ள�க� , ெமாழி����ப�க� , ௨லக� ெச�ெமாழிக� , இ�திய� 
ெச�ெமாழிக�  , ெச�ெமாழி� த�திக� , வைரயைறக� , வா�� தமி� ெச�ெமாழி,
ெதா�ைம , தமிழி� சிற��க� , தமி� ெச�ெமாழி��க� )

அல� . 5 :இல�கியவரலா�

ச�கஇல�கிய�க� , பதிென�கீ��கண����க� .
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Course Code Course Title L T P C
20111AEC41 Advanced English-IV 4 0 0 2

Aim:
● To improve the knowledge of English

Objective:
● To familiarize with the objectives and types of interview
● To know the types of questions and answering techniques
● To prepare reviews and proposals
● To learn the grammatical forms
● To understand the meaning of a poem and write the content
● To write for and against a topic
● To draw a flowchart
● To write definitions

Outcome:
● Develop writing skill
● Comprehend and describe poems
● Learn interviewing skills

UNIT –I
Interviews
Objectives, types, ten success factors, ten failure factors - Planning and preparation
–Presentation– Type of questions – Answering techniques.
UNIT – II
Flowchart
Proposals
UNIT – III
Discourse markers
Review
UNIT IV
Grammatical forms
Paraphrasing
UNIT –V
Definition
Writing for and against a topic.

Reference books:

Author Title of the book Edition / Year Publisher
Rajendra Pal &
J.S Korlahalli

Essentials of Business
Communication

2015 Sultan Chand & Sons

Meenakshi Raman &
Sangeetha Sharma

Technical
Communication

2011 Oxford University
Press

Wren & Martin English Grammar &
Composition

2009 S.Chand
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Course Code Course Title L T P C
20111AEC42 English-IV 4 0 0 2

Aim:
● To learn English through literature

Objective:
● To explore learners to the standard literary texts
● To impart wisdom through morally sound poems and essays
● To introduce Shakespeare to non-literature students

Outcome:
● Improve their ability to read and understand
● Know the genius of Shakespeare
● Express one’s views in writing

UNIT –I
My Last Duchess -Robert Browning
The Toys -Coventry Patmore
I, too -Langston Hughes
UNIT –II
How to be a Doctor -Stephen Leacock
My Visions for India -A.P.J. Abdul Kalam
Woman, not the weaker sex -M.K. Gandhi
UNIT –III
The Best Investment I ever made-A.J.Cronin
The Verger -W.S Maugham
A Willing Slave -R.K.Narayan
UNIT –IV
Macbeth
As You Like It
UNIT –V
Henry IV
Tempest

Text book:

Author Title of the book Edition / Year Publisher
Devaraj English for Enrichment Emerald Publishers
Board of
Editors

Selected Scenes from
Shakespeare Book I & II

2012 Emerald Publishers
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Course Code Course Title L T P C

20116AEC43 Virology 4 1 0 4

Aim:
● To study the characteristics of viruses and viral infections.

Objectives
● To study general aspects of classification and structure of viruses.
● Studyin the viral infections, their diagnosis and treatment strategies.

Outcomes
CO1- To Understand the characteristic features of viruses.

CO2– To Gain the knowledge about the biology of bacteriophages.

CO3– To Learn therange of plant viruses and animal viruses.

CO4 -To know the role of viruses in causing of cancer.

UNIT – I
Introduction – Definition, History of virology. General properties of Viruses classification

of Viruses – cultivation of Viruses – Structure and replications Viruses.
UNIT – II

Bacterial Viruses – structure of bacteriophage, The Lytic life cycle (T-Even coliphages) –
Lysogenic life cycle (Escherchia coli, Phage Lambda) noninteractive lysogeny (Escheirchia
coli).
UNIT – III

Plant Viruses, Common plant viral diseases: Tobacco Mosaic Virus (TMV), Bunchy top
of banana, satellite virus. Cucumber Mosaic Virus (CMV), Cauliflower Mosaic Virus (CaMV).
Bacteriophages, Viroids.
UNIT – IV

Animal viruses: Morphology, pathogenesis and laboratory diagnosis of Prions, Animal
viruses Rinder pest, Blue tongue, Raniket dion, Foot and Mouth Disease. Human Viruses –
Herpes, HIV, Hepatitis Viruses. Viral Vaccines. Prevention and treatment of viral diseases.
Antiviral agents.
UNIT - V

Virus: Assay, purification and characterization of Viruses, Separation and
characterization of viral components and quantification of Viruses. Immune responses to viruses,
Interferon and other cytokines, Antiviral therapy.
Text books:

S.
No

Author Name Title of the Book Edition/year Publisher
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1 Nester, E.W, D.G. Anderson,
C. Erans Roberts, N.N.
Pearsan, M.T. Nester

Introduction
Microbiology

4th / 2004 Mc Graw Hill Hyher
Education

1. R. C. Dubey, D.K. Maheswari A Text Book of
Microbiology

3rd / 2003 Chand Publishing

Reference Book:
1. Conrat, H.F.Kimball, P.C. and Levy, J.A.(1988). Virology. II Edition. Prentice Hall,

Englewood cliff, New Jersey.
2. Harold J.Benson. 1994. Microbiological Applications. Wm.C.Brown Publishers,

Melbourne, Austrialia.
3. James, C.Cappuccino. 1996. Microbiology. The Benjamin/Cummings Pub. Co. Calfornia.

2639



Course Code Course Title L T P C

20116AEC44 Biostatistics and Bioinformatics 5 1 0 5

Aim
To introduce the basic knowledge on Biostatistics and Bioinformatics tools and its

applications
Objective

● The basic objective is to give students an introduction to the biostatistics and
bioinformatics.

● Emphasis will be given to the application of biostatistics, bioinformatics and biological
databases to problem solving in real research problems.

Outcome
● To understand the importance of principal concepts about biostatistics
● To know the knowledge about statistics and its relation with other science and research

aspects
● To obtain the knowledge on bioinformatics databases, perform text- and sequence-based

searches
● To become familiar with the use of a wide variety of internet applications, biological

database and will be able to apply these methods to research problems.
Unit I

Concepts in statistics, Types of Data, presentation of data, types of graphics, relative
frequency, cumulative frequency, Measurement of central tendency, Measures of variation,
coefficient of variation, Measures of Skewness and Kurtosis, Probability and its applications,
Laws of Addition and Multiplication, Compound probability, Baye’s Theorem.

Unit II
Random Variables and Distributions. Binomial, Poisson, Exponential and Normal

Distributions and their applications. Samples and Sampling Distribution, Standard Error,
significance level, Degrees of freedom, Tests of significance, tests for proportion, t and F tests
Confidence. Correlation: Simple, Partial and Multiple Correlation. Regression Analysis.
Analysis of variance for one and two way classification

UNIT III
Biological Databases: Structure, Sequence and literature databases. Protein sequence

database - PIR, SWISS-PROT, MIPS. Protein structure database - PDB, SCOP. DNA sequence
databases – Gen Bank, ENBL, MBL, DDBJ. Literature data base – Med Line, PubMed. Patterns,
motifs and profile Databases: Metabolic Pathway Databases.

UNIT IV
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Sequence Alignment and Analysis: Local and Global alignment. Scoring matrices.
Database Similarity Searches: BLAST, FASTA, PSI-BLAST algorithms; Pair wise sequence
alignment - NEEDLEMAN and Wunsch, Smith Waterman algorithms; Multiple sequence
alignments - CLUSTAL, PRAS; Patterns, motifs and Profiles in sequences.
UNIT V

Important parameters in Drug Discovery and the role of computational methods. Process
of drug discovery – Target identification, target validation, lead identification, lead optimization
and preclinical pharmacology and toxicology. Computer Aided Drug Design (CADD).
Molecular docking - Concept of receptor and target. Receptor binding and activation.
Ligand-receptor interaction, non-covalent bonds. Ligand into the binding site.

References

Andreas D. Baxevanis And B. F. Francis Ouellette. 2001. Bioinformatics.A Practical Guide to
the Analysis of Genes and Proteins (Second Edition). John Wiley & Sons, Inc.

Arthur M. LESK, 2003 Introduction to Bioinformatics Oxford University Press

Attwood T. K. And Parry-Smith D. J. 2003. Introduction to Bioinformatics. Pearson Education
(Singapore) Pvt. Ltd.

Balasubramanian, D., Bryce, C. F. A., Dharmalingam, K., Green, J. And Kunthala
Jayaraman. 1996. Concepts in Biotechnology (Edts.) University Press (India) Ltd.

Basu, O., S.K. Thukral. 2007. Bioinformatics-Databases, Tools and Algorithms. Oxford
University Press, New Delhi.

Bryan Bergeron, M.D. 2006. Bioinformatics Computing. 2006. Prentice Hall of India Pvt
Limited, New Delhi.

Gautham, N. 2006. Bioinformatics- Databases and Algorithms, Narosa Publishing House Hall of
India Pvt. Ltd, New Delhi.

Ignacimuthu, S.S.J. 2005. Basic Bioinformatics, Narosa Publishing House, India.

Lesk, A.M. 2006. Introduction to Bioinformatics. (2nd Edition). Oxford University Press, New
Delhi.
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Course Code Course Title L T P C

201ENSTU45 Environmental studies 2 0 0 2

Objectives:
● Creating the awareness about environmental problems among people.
● Imparting basic knowledge about the environment and its allied problems.
● Developing an attitude of concern for the environment.
● Motivating public to participate in environment protection and environment

improvement.
● Acquiring skills to help the concerned individuals in identifying and solving

environmental problems.
● Striving to attain harmony with Nature.

Outcome
CO1- To Understand eco-system

CO2- To Know social issues and the environment

CO3- To Learn keep the environment eco-friendly

1. Nature of Environmental Studies
Definition, scope and importance.
Multidisciplinary nature of environmental studies
Need for public awareness.

2. Natural Resources and Associated Problems.
a) Forest resources: Use and over — exploitation, deforestation, dams and their effects on

forests and tribal people.
b) Water resources: Use and over — utilization Of surface and ground water, floods,

drought, conflicts over water, dams benefits and problems.
c) Mineral resources: Usage and exploitation. Environmental effects of extracting and using

mineral resources.
d) Food resources: World food problem, changes caused by agriculture effect of modern

agriculture, fertilizer — pesticide problems.
e) Energy resources: Growing energy needs, renewable and non — renewable energy

resources, use of alternate energy sources. Solar energy, Biomass energy, Nuclear energy.
f) Land resources: Solar energy, Biomass energy, Nuclear energy, Land as a resource, land

degradation, man induced landslides, soil erosion and desertification,
Role of an individuals in conservation of natural resources.

3. Ecosystems
Concept of an ecosystem.
Structure and function of an ecosystem.
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Producers, consumers and decomposers.
Energy flow in the ecosystem.
Ecological succession.
Food chains, food webs and ecological pyramids.
Introduction, types, characteristics features, structure and function of the following
ecosystem:
a) Forest ecosystem, b) Grassland ecosystem, c) Desert ecosystem,
d) Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries).

4. Biodiversity and its conservation
Introduction — Definition: genetic, species and ecosystem diversity.
Bio — geographical classification of India.
Value of biodiversity: consumptive use, productive use, social, ethical, aesthetic and
option values.
India as a mega — diversity nation.
Western Ghat as a biodiversity region.
Hot— spot of biodiversity.
Threats to biodiversity habitat loss, poaching of wildlife, man — wildlife conflicts.
Endangered and endemic species of India.
Conservation of biodiversity: In — situ and Ex — situ conservation of biodiversity.

5. Environmental Pollution
Definition: Causes, effects and control measures of: Air pollution, Water pollution, soil
pollution, Marine pollution, Noise pollution, Thermal pollution, Nuclear hazards.
Solid waste Management: Causes, effects and control measures of urban and industrial
wastes. Role of a individual in prevention of pollution.

6. Social Issues and the Environment
Disaster management: floods, earthquake, cyclone, tsunami and landslides.
Urban problems related to energy Water conservation, rain water harvesting, watershed
management
Resettlement and rehabilitation of people; its problems and concerns.
Environmental ethics: Issue and possible solutions.
Global wanTling, acid rain, ozone layer depletion, nuclear accidents and holocaust.
Wasteland reclamation.
Consumerism and waste products.

7. Environmental Protection
From Unsustainable to Sustainable development.
Environmental Protection Act.
Air (Prevention and Control of Pollution) Act.
Water ( Prevention and control of Pollution) Act.
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Wildlife Protection Act.
Forest Conservation Act.
Population Growth and Human Health, Human Rights.

8. Field Work
Visit to a local area to document environmental assets — River / Forest / Grassland / Hill
/ Mountain.

or
Visit to a local polluted site — Urban / Rural I lad Listrial / Agricultural.

or
Study of common plants, insects, birds.

or
Study of simple ecosystems -— ponds, river, hill slopes, etc.

References:
1) Agarwal, K.C,200l, Environmental Biology, Nidi Pub. Ltd., Bikaner.
2) Bharucha Erach, The l3iodiversity of India, Mapin Publishing Pvt, Ltd., Ahmedabad

380013, India, Email: rn4pin@icenet.net (R)
3) Brunner R.C., 1989, 1-lazardous Waste Incineration, McGraw Hill Inc. 480p
4) Clank R.S., Marine Pollution, Clanderson Press Oxford (TB)
5) Cunningham, W.P. Cooper, T.H. Gorhani, E. & Hepworth, M.T.2001, Environmental

Encyclopedia, Jaico Pub. Mumbai, Il96p
6) De A.K., Environmental Chemistry, Wiley Wastern Ltd.
7) Down to Earth, Centre for Science and Environment, New Delhi. (R)
8) Gleick, H., 1993, Water in crisis, Pacific Institute for studies in Dcv., Environment &

Security. Stockholm Env Institute. Oxford Univ. Press 473p
9) Hawkins R.E., Encyclopedia of Indian Natural History, Bombay Natural History

Society, Bompay (R)
10) Heywood, V.K. & Watson, R.T.1995, Global Biodiversity Assessment, Crnbridge

Univ. Press 1140 p.
11) Jadhav, H. and Bhosale, VJvI. 1995, Environmental Protection and

Laws, Himalaya Pub. House, Delhi 284p.
12) Mickinney, M.L. and School. R.M. 1196, Environmental Science

Systems and Solutions, Web enhanced edition, 639p.
13) Miller T.G. Jr. Environmental Science. Wadsworth Publications Co. (TB).
14) Odum, E.P. 1971, Fundamentals of Ecology, W.B. Saunders Co. USA,574zp.
15) Rao M.N. and Dana, A.K. 1987, Waste Water Treatment, Wxford &

IBH Publ. Co. Pvt. Ltd., 345p
16) Sharma B.K., 2001, Environmental Chemistry, Gokel PubI. Hkouse,

Meerut
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17) Survey of the Environment, The Hindu (M)
18) Townsend C., Harper, J, and Michael Begon, Essentials of Ecology,

Blackwell Science (TB)
19) Trivedi R.K. Handbook of Environmental Laws, Rules, Guidelines,

Compliances and Standards, vol. 1 and II, Environmental Media (R)
20) Trivedi R.K. and P.K. Goel, Introduction to air pollution, Techno— Science

Publications (TB)
21)Wagner K.D., 1998, Environmental management, W.B. Saunders Co.
Philadelphia, USA 499p,

22) Paryavaran shastra — Gholap T.N,
23) Paryavaran Sahastra — Gharapure
(M) Magazine
(R) Reference
(TB) Textbook

Learning Outcomes:
Students who graduate with a major in environmental science will be able to:

1. Understand the principles of ecology and environmental issues that apply to air, land, and
water issues on a global scale;

2. Develop critical thinking and/or observation skills, and apply them to the analysis of a
problem or question related to the environment;

3. Demonstrate ecology knowledge of a complex relationship between predators, prey, and
the plant community;

4. Apply their ecological knowledge to illustrate and graph a problem and
5. describe the realities that managers face when dealing with complex issues; and
6. Understand how politics and management have ecological consequences.
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Course Code Course Title L T P C
20116AEC46L Virology Lab 0 0 3 2

Aim:
● To study the isolation and cultivation methods for viruses.

Objectives

● Cultivation of viruses and various methods of propagation.

Outcomes

CO1- To Know the structure of plants, animal, bacteria and viruses.
CO2- To grasp the significance of isolation, propagation of various viruses

CO3- To build clinical laboratory testing devices

Lab work
1. Isolation of coliphage from sewage.

2. Determining Bacteriophage Titers

3. Cultivation of viruses in embryonated egg.

4. Chicks Embryo Fibroblast technique for virus cultivation

Demonstrations

1. Isolation of microorganisms from Phyllosphere.
2. Study of the following viral diseases: Tobacco mosaic; Cucumber Mosaic Virus.
3. Demonstrations of some plant, animal & human viruses (photographs, diagram etc.).
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Course Code Course Title L T P C

20116AEC47L Biostatistics and Bioinformatics Lab 0 0 3 2

Aim

● To introduce the basic knowledge on Biostatistics and Bioinformatics tools and its
applications

Objective
● The basic objective is to give students an introduction to the biostatistics and

bioinformatics.
● Emphasis will be given to the application of biostatistics, bioinformatics and biological

databases to problem solving in real research problems.

Outcomes
CO1: To Read and learn statistical measures individually.

CO2- To analysis the data from experiments and interpretation of the results

CO3- To study the multivariate analysis in biostatistics

CO4 - To understand the nucleotide sequence data of the given species using NCBI /
EMBL / DDBJ.

CO5 - To identify the protein sequence of the species using PIR and Swissprot /
UniProt

1. Mean and Standard deviation using biological samples
2. Chi – Square test, Student ‘t’ test and Correlation coefficient
3. Regression Coefficient and regression lines
4. Pairwise alignment using FASTA, BLAST.
5. Multiple alignments using Clustal W.
6. Study of internet resources in Bioinformatics – NCBI, ENBL, EBI.
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Course Code Course Title L T P C
201ACLSLMS Leadership and Management

Skills
- - - 2

Aim:
The aim of the course cultivating and nurturing the innate leadership skills of the youth

so that they may transform these challenges into opportunities and become torch bearers of the
future by developing creative solutions.

Course Objective:

The Module is designed to:

Help students to develop essential skills to influence and motivate others
Inculcate emotional and social intelligence and integrative thinking for
effective leadership
Create and maintain an effective and motivated team to work for the society
Nurture a creative and entrepreneurial mindset
Make students understand the personal values and apply ethical principles in
professional
and social contexts.

Course Outcomes :

Upon completion of the course students will be able to:
1. Examine various leadership models and understand/assess their skills, strengths

and
abilities that affect their own leadership style and can create their leadership
vision

2. Learn and demonstrate a set of practical skills such as time management, self
management,
handling conflicts, team leadership, etc.

3. Understand the basics of entrepreneurship and develop business plans

4. Apply the design thinking approach for leadership

5. Appreciate the importance of ethics and moral values for making of a balanced
personality.

UNIT I- Leadership Skills

a. Understanding Leadership and its Importance
• What is leadership?
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• Why Leadership required?
• Whom do you consider as an ideal leader?

b. Traits and Models of Leadership
• Are leaders born or made?
• Key characteristics of an effective leader
• Leadership styles
• Perspectives of different leaders

c. Basic Leadership Skills
• Motivation
• Team work
• Negotiation
• Networking

UNIT II - Managerial Skills
a. Basic Managerial Skills

• Planning for effective management
• How to organise teams?
• Recruiting and retaining talent
• Delegation of tasks
• Learn to coordinate
• Conflict management

b. Self Management Skills
• Understanding self concept
• Developing self-awareness
• Self-examination
• Self-regulation

UNIT III - Entrepreneurial Skills

a. Basics of Entrepreneurship
• Meaning of entrepreneurship
• Classification and types of entrepreneurship
• Traits and competencies of entrepreneur

b. Creating Business Plan
• Problem identification and idea generation
• Idea validation
• Pitch making
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UNIT IV - Innovative Leadership and Design Thinking

a. Innovative Leadership

• Concept of emotional and social intelligence

• Synthesis of human and artificial intelligence
• Why does culture matter for today's global leaders

b. Design Thinking
• What is design thinking?

• Key elements of design thinking:

- Discovery

- Interpretation
- Ideation

- Experimentation

- Evolution.
• How to transform challenges into opportunities?

• How to develop human-centric solutions for creating social good?

UNIT V- Ethics and Integrity

a. Learning through Biographies
• What makes an individual great?

• Understanding the persona of a leader for deriving holistic inspiration

• Drawing insights for leadership
• How leaders sail through difficult situations?

b. Ethics and Conduct

• Importance of ethics
• Ethical decision making

• Personal and professional moral codes of conduct

• Creating a harmonious life

Bibliography and Suggested Readings :

Books

• Ashokan, M. S. (2015). Karmayogi: A Bbiography of E. Sreedharan. Penguin,
UK.
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• Brown, T. (2012). Change by Design. Harper Business

• Elkington, J., & Hartigan, P. (2008). The Power of Unreasonable People: How
Social Entrepreneurs Create Markets that Change the World. Harvard Business
Press.

• Goleman D. (1995). Emotional Intelligence. Bloomsbury Publishing India Private
Limited

• Kalam A. A. (2003). Ignited Minds: Unleashing the Power within India. Penguin
Books India

• Kelly T., Kelly D. (2014). Creative Confidence: Unleashing the Creative
Potential Within Us
All. William Collins

• Kurien V., & Salve G. (2012). I Too Had a Dream. Roli Books Private Limited

• Livermore D. A. (2010). Leading with cultural intelligence: The New Secret to
Success. New York: American Management Association

• McCormack M. H. (1986). What They Don’t Teach You at Harvard Business
School: Notes From A Street-Smart Executive. RHUS

• O'Toole J. (2019) The Enlightened Capitalists: Cautionary Tales of Business
Pioneers Who Tried to Do Well by Doing Good. Harpercollins

• Sinek S. (2009). Start with Why: How Great Leaders Inspire Everyone to Take
Action. Penguin

• Sternberg R. J., Sternberg R. J., & Baltes P. B. (Eds.). (2004). International
Handbook of Intelligence. Cambridge University Press.

E-Resources

• Fries, K. (2019). 8 Essential Qualities That Define Great Leadership. Forbes.
Retrieved 2019- 02-15 from
https://www.forbes.com/sites/kimberlyfries/2018/02/08/8-essential-
qualities-that-define-great-leadership/#452ecc963b63.

• How to Build Your Creative Confidence, Ted Talk by David Kelly -
https://www.ted.
com/talks/david_kelley_how_to_build_your_creative_confidence

• India’s Hidden Hot Beds of Invention Ted Talk by Anil Gupta -
https://www.ted.com/ talks/anil_gupta_india_s_hidden_hotbeds_of_invention

• Knowledge@Wharton Interviews Former Indian President APJ Abdul
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Kalam - . "A Leader Should Know How to Manage Failure"
https://www.youtube.com/ watch?v=laGZaS4sdeU

• Martin, R. (2007). How Successful Leaders Think. Harvard Business Review,
85(6): 60.

• NPTEL Course on Leadership - https://nptel.ac.in/courses/122105021/9
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SEMESTER V

Course Code Course Title L T P C
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20116AEC51 Food and Dairy Microbiology 4 1 0 4

Aim:
● To learn the role of microbes in food production, food spoilage and food borne illness.

Objectives
● To learn about factors involed in microbial food spoilage
● Understanding the food preservation methods
● To make aware of food borne diseases

Outcomes
CO1– To identify the role of microorganisms in the production of food

CO2– To know the milk and foods quality test for detecting microorganisms

CO3– To Gain the knowledge regarding food preservation

UNIT – I
Introduction: Importance of food and dairy Microbiology – Types of microorganisms in

food – Source of contamination (primary sources) – Factors influencing microbial growth in
foods (extrinsic and intrinsic).
UNIT – II

Food fermentations: Cheese, bread, wine, fermented vegetables – methods and organisms
used. Food and enzymes from microorganisms – single cell protein, production of enzymes.
UNIT – III

Contamination, spoilage and preservation of different kinds of foods, cereals and cereal
products – sugar and sugar products – vegetable and fruits – meat and meat products – fish and
other sea foods – eggs and poultry – dairy and fermentative products (ice
cream/milk/bread/wine).
UNIT – IV

Food Poisoning: food borne infections (a) Bacterial: Staphylococcal, Brucella, Bacillus,
Clostridium, Escherichia, Salmonella (b) Fungal: Mycotoxins including aflatoxins, (c) Viral:
Hepatitis, (d) Protozoa – Amoebiasis.
UNIT – V

Food preservation: Principles of food preservation – methods of preservation. a. Physical
(irradiation, drying, heat processing, chilling and freezing, high pressure and modification of
atmosphere) b. Chemical (Sodium benzoate Class I & II). Food Sanitation: Good manufacturing
practices – Hazard analysis, Critical control points, Personnel hygiene.

Text Books

S.
No

Author Name Title of the Book Edition/year Publisher
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1. W.C. Frazier, D.C. Westhoff Food Microbiology 4th /1988 TATA McGraw Hill
Publishing company ltd

Reference Book:
1. Banwart, G.J.1989. Basic Food Microbiology, Chapman & Hall New York.
2. Board, R.C.1983. A Modern Introduction to Food Microbiology, Blackwell Scientific

Publications, Oxford.
3. Robinson, R.K.1990. Dairy Microbiology, Elsevier Applied Science, London.
4. Hobbs, B.C. and Roberts, D.1993. Food Poisiong and Food Hygiene, Edward Arnold (A

division of Hodder and Stoughton), London.

2655



Course Code Course Title L T P C
20116AEC52 Molecular Biology 4 1 0 3

UNIT – I
Historical and conceptual background - Discovery of DNA as genetic material,

Griffith’s experiment, Hershy and Chase warring blender experiment, Chargaff’s rule. Structures
of DNA and RNA: Types of genetic material. DNA Structure: Salient features of double helix,
types of DNA. RNA Structure. Denaturation and renaturation, cot curves. DNA topology:
linking number, topoisomerases. DNA organization in prokaryotes, viruses, eukaryotes
UNIT – II

DNA replication in prokaryotes: Replicons – models of DNA replication – origin and
termination of replication – rolling circle replication – proof for semi conservative replication
(Meselson and Stahl Experiment) – enzymes and proteins involved in DNA replication
(nucleases, polymerases, ligases, helicases, gyrases, single strand binding protein, replisome and
primosome) – mechanism of semi discontinuous replication.
UNIT – III

Transcription: Steps involved in transcription of prokaryotes, promoters, transcription
factors, RNA polymerases I, II and III – ribosomal RNA transcription and processing – genetic
code, deciphering the genetic code, characteristics of genetic code, Wobble hypothesis, central
dogma of life and reversal of central dogma.
UNIT – IV

Translation: Steps involved in translation of prokaryotes – role of proteasomes in protein
degradation – mechanism of action of antibiotics on protein synthesis (puromycin,
chloramphenicol and streptomycin). Regulation of gene expression in prokaryotes –
polycistronic mRNA and operons (lac operon and trp operon and attenuation mechanism).
UNIT – V

Mutation: spontaneous and induced mutations – UV and X - rays – mechanism of action
of base analogues, alkylating agents, intercalating agents and teratogens – reversion suppressor
mutations and mutation rate – repair of damaged DNA - excision repair, SOS, photoreactivation
– CRISPR and their role in genome stability

Text Books
S. No Author Name Title of the Book Edition/year Publisher

1. U. Sathyanarayana Biotechnology 2010 Arunabha Sen Books and
Allied (P)Ltd

2 Dr. P. Asokan Molecular Biology 2006 Chinnaa Publications
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3 U. Sathyanarayana Biotechnology 2010 Arunabha Sen Books and
Allied (P)Ltd

References
1. Maloy SR, Cronan Jr.JE, Freifelder D.1994. Microbial Genetics. Jones and Bartlett

Publishers.
2. Eckstein F, Lilley DM. 1992 Nucleic acids and Molecular Biology – Springer – Verlag.
3. Blackburn CM, Gait MJ. 1996. Nucleic acids in Chemistry and Biology – Oxford University

Press.
4. Stryer L.1995. Biochemistry. W.H.Freeman and company.
5. Eckstein F, Lilley DM.1996 Catalytic RNA – Springer – Verlag.
6. Frieldberg EC, Walker GC, Siede W.1995. DNA repair and Mutagenesis. ASM press.
7. Gardner EJ, Simmons MJ, Snustad DP, 1991. Principles of Genetics. John Wiley & Sons.
8. Singer M, Berg P.1991. Genes and Genomes. University Science Books.
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20116AEC53 Agricultural and Environmental

Microbiology 4 1 0 4

Aim:
● To learn about microorganisms in the environment and their importance in agriculture.

Objectives
● To know the microbes in various environments like soil, water and air.
● Importance of microbes in agricultute and waste treatment.

Outcome
CO1 - To acquire the information about microbes

CO2 - To Know about microbes and its role in environment.

CO3 - Able to understand about microbes in agriculture and environmental practice.

UNIT – I
Classification of soils. Physical and chemical characteristics and microflora of various soil

types. Interactions among microorganisms: Symbiosis – mutualism – commensalisms –
competition – amensalism – synergism – parasitism – predation. Biogeochemical cycles. Carbon,
nitrogen, phosphorus and sulphur.

UNIT – II
Biofertilizers. Symbiotic nitrogen fixation – (Rhizobium, Frankia) –Symbiotic nutrient

mobilizers – Endomycorrhizae and Ectomycorrizae – Non symbiotic microbes – Azotobacter –
Azospirillum – Cyanobacteria (Nostoc. Gloeocapsa Anabaena).

UNIT – III
Microbial Association with higher plants – Rhizosphere – Rhizobium – infection – inoculation –

nodule formation. Phylloplane association with animals. A brief account of the symptoms,
etiology, life-cycle and management of bacterial (blight of paddy, citrus canker) and fungal (late
blight of potato and red rot of sugarcane) diseases.

UNIT – IV
Microbiology of air – organisms in air, distribution and sources. Droplet nuclei, aerosol,
assessment of air quality. Types of aquatic ecosystems: fresh water – ponds, lakes, streams.
Marine habitats – estuaries, mangroves, deepsea, hydrothermal vents, saltt pans, coral reefs.
Zonations – upwelling – eutrophication – food chain. Potability of water – microbial assessment
of water quality – water purification – brief account of water - borne diseases.

UNIT – V
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Types of wastes – characterization of solid and liquid wastes. Solid waste treatment –
saccharification – gasification – composting, Utilization of solid wastes – food (SCP, mushroom,
yeast); fuel (ethanol, methane, hydrogen); fertilizers (composting). Liquid waste treatment.
Treatment methods – primary –secondary (anaerobic – methanogenesis; aerobic- trickling
activated sludge – oxidation pond – tertiary treatment.

Text Books

S.
No

Author Name Title of the Book Edition/year Publisher

1. K.C. Agarwal Environmental Biology 1998 Agro Botanica

2. P. Rajendran, P. Gunasekaran Microbial Bioremediation 2007 MJP Publishers

3. R. C. Dubey, D.K. Maheswari A Text Book of
Microbiology

3rd / 2003 Chand Publishing

4. Jr. M.J. Pelczar, E.C.S. Chan
and N.R. Kreig.

Microbiology 5th /1993 Tata McGraw-Hill,
Inc, Newyork

References

1. Ec Eldowney, S., Hardman, D.J. and Waite, S. 1993. Pollution: Ecology and Biotreatment –
Longman Scientific Technical

2. Baker, W.C. and Herson, D.S.1994. Bioremediations – McGraw Hill Inc., New York
3. Ernest, W.C.1982. The Environment of the Deep sea, Vol II, J. G. Morin Rubey.
4. Rheinmer, G.1977. Microbial Ecology of Brackish Water environment: Ecological Studies –

Vol-25, Springer – Verlag Nerlin – Heidellberg New York.
5. Norris, J.R and Pettipher, G.L.(1987). Essays in Agricultural and Food Microbiology, John

wiley and Sons, Singapore.
6. Harold J.Benson, 1994. Microbiological applications. Wm.C.Brown Publishers, Melbourne,

Australia.
7. Burges, A. and Raw, F. 1967. Soil Biology. Academic Press, London.
8. Martin Alexander Wiley. 1961. Introduction to Soil Microbiology. International Edn., New

York.
9. Vanghan, D. and Malcolm, R.E.1985. Soil Organic Matter and Biological Activity. Martinus

Nighoff W.Junk Publishers.
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Course Code Course Title L T P C
20116AEC55L Food and Dairy Microbiology

and Molecular Biology Lab 0 0 3 2

Aim:
● To analyze microbiological quality of food samples.

Objectives
● Microbiological tests used in the food industry.
● To study and characterize the foor borne microorganisms.

Outcome
CO1 - To Analyze the microbes in food and dairy industry products
CO2 - To understand the Production methods of Food and dairy products using

microbes
CO3 - To gain Knowledge about Molecular Genome analysis and quantification
CO4 - To understand the Isolation of DNA and amplification using PCR technique.
CO5 - To know about Protein and DNA separation technique

Lab work
1. Assessment of milk quality by methylene blue reduction test
2. Wet mount preparation of fungal organism from spoiled bread, tomato, grapes, potato.
3. Observation of food samples to study Leuconostoc sp. Lactobacillus sp., Streptococcus

lacti and Saccharomyces
4. Preparation of yoghurt
5. Determination of thermal death time (TDT) and thermal death point (TIP) of

microorganisms from spoiled foods
6. Direct microscopic examination of milk by standard plate count(SPC) method
7. Isolation of plasmid DNA from bacteria by Spectrophotometric assay.
8. Isolation of chromosomal DNA from bacteria by Spectrophotometric assay.
9. Development of competent cells in E. coli.
10. Isolation of antibiotic resistant auxotropic mutants.
11. Protoplast and Spheroplast isolation

Demonstration
1. Fermenting ability of yeast
2. Antibiotic resistance – plasmid mediated – chromosomal mediated – Gel Electrophoretic

methods.
3. Principles and applications of agarose gel electrophoresis and plasmid sepearation in

agarose gel.
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Discipline Specific Elective -I
Course Code Course Title L T P C

20116DSC54A Bioinoculants 4 1 0 3
Aim:

● To study the importance of microbes as bioinoculants/biofertilizers.
Objectives

● To give an overview about role of microorganisms for the cycle of carbon, nitrogen,
phosphorus and sulphur in the nature with a special focus on agrosystems.

● Importance of microorganisms for agricultural production and commercial composts.
Outcomes

CO1- To acquire knowledge in microbial products

CO2- To know the Separation techniques of primary and secondary metabolites

CO3- To grasp the Applications of value added products

CO4- To know the microbial inoculants in agricultural practices
UNIT – I

General account of the microbes used as a biofertilizersmfor crop plants and their
advantages. Symbiotic N2 fixers: Rhizobium- Isolation, characterization, identification,
classification, inoculum, production and field application. Frankia- Isolation, characterization-
actinorrhizal nodules-non-leguminous crop symbiosis.

UNIT – II
Non-symbiotic N2 fixers-Azospirillum-Free living-Azotobacter-free isolation,

characterization, mass inoculum production and field application.

UNIT – III
Symbiotic N2 fixers- Cyanobacteria, Azolla- Isolation, characterization, mass

multiplication- role in rice cultivation- Crop response- field application- immobilization.

UNIT – IV
Phosphate solubilizers- phosphate solubilizing microbes- Isolation, characterization, mass

inoculum production, field application- Phosphate solubilization mechanism.

UNIT – V
Mycorrhizal bioinoculants- classification- importance of mycorrizal Ectomycorrhizae-

Endomycorrhizae- Ectendo mycorrhizae- Taxonomy of mycorrhizae- Isolation of VA
mycorrhizae- quantification and assessment of VAM in roots- Mass inoculum production VAm-
field applications of Ectomycorrhizae and VAM.

Reference:
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1. Kannaiyan, S. (2003). Biotecnology of Biofertilizers, CHIPS, Texas.
2. Mahendra K. Rai (2005). Hand book of Microbial biofertilizers, The Haworth press, Inc.

New York.
3. Reddy, S. M. et al. (2002). Bioinoculants for sustainable agriculture and forestry,

Scientific Publishers.
4. Subba rao N. S (1995). Soil microorganisms and plant growth. Oxford and IBH

publishing co. Pvt. Ltd. New delhi.
5. Subba rao N. S (1998). Biofertilizers in Agriculture and forestry. Oxford and IBH

publishing co. Pvt. Ltd. New delhi.
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Course Code Course Title L T P C
20116DSC54B Bioremediation practices 5 0 0 4

AIM
To know the basic principles of Bioremediation practices

COURSE OUTCOME :
CO1- Students gain the knowledge about Bioremediation I
CO2- Get the information about Bioremediation – II Solid phase bioremediation
CO3- learn about Hazardous Waste Management
CO4- Learn to the concept of bioremediation
CO5 - To know about Concepts of phytoremediation
Unit I

Bioremediation- I Introduction, constraints and priorities of Bioremediation, Biostimulation
of Naturally occurring microbial activities, Bioaugmentation, in situ, ex situ, intrinsic &
engineered bioremediation
Unit II

Bioremediation – II Solid phase bioremediation - land farming, prepared beds, soil piles,
Phytoremediation. Composting, Bioventing & Biosparging; Liquid phase bioremediation -
suspended bioreactors, fixed biofilm reactors.
Unit III

Hazardous Waste Management biotechnology application to hazardous waste
management - examples of biotechnological applications to hazardous waste management –
cyanide detoxification - detoxification of oxalate, urea etc. - toxic organics -phenols.
Unit IV

Concept of bioremediation (in-situ & ex-situ), Bioremediation of toxic metal
ionsbiosorption and bioaccumulation principles.
Unit V

Concepts of phytoremediation. Microbial leaching of ore-direct and indirect mechanisms.
Mining and metal. Use of microorganisms in augmentation of petroleum recovery.
Biotechnology-with special reference to Copper and Iron.
References:
1. Environmental Biotechnology by S. K. Agarwal
2. Biodegradation & Bioremediation (1999), Martin Alexander, Academic press.
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3. Stanier R. Y., Ingram J.L., Wheelis M.L., Painter R.R., General Microbiology, McMillan
Publications, 1989.
4. Foster C.F., John Ware D.A., Environmental Biotechnology, Ellis Horwood Ltd., 1987.
5. Karrely D., Chakrabarty K., Omen G.S., Biotechnology and Biodegradation, Advances in
Applied Biotechnology Series, Vol.4, Gulf Publications Co. London, 1989.

6. Bioremediation engineering; design and application 1995 John. T. cookson, Jr. Mc Graw Hill,
Inc.
7. Environmental Biotechnology by A.K. Chatterjee 8. Environmental Biotechnology by
S.N.Jogdand Himalaya Publishing
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Course Code Course Title L T P C
20116DSC54C Molecular Immunology 5 0 0 4

AIM
To know the basic principles ofAdvanced immunology

COURSE OUTCOME :
CO1- Students gain the knowledge about the Immune system
CO2- Get the information to Immune responses generated by B and T lymphocytes
CO3- Rapidly evolving scientific area into B-cell maturation, activation and differentiation;
CO4- get the knowledge about Antigen-antibody interactions
Unit I
Immunology- fundamental concepts and anatomy of the immune system Components of innate
and acquired immunity; Phagocytosis; Complement and Inflammatory responses;
Haematopoesis; Organs and cells of the immune systemprimary and secondary lymphoid organs;
Antigens - immunogens, haptens; Major Histocompatibility Complex - MHC genes, MHC and
immune responsiveness and disease susceptibility, HLA typing.
Unit II
Immune responses generated by B and T lymphocytes Immunoglobulins-basic structure, classes

and subclasses of immunoglobulins, antigenic determinants; Multigene organization of
immunoglobulin genes; B-cell receptor; Immunoglobulin superfamily; Principles of cell
signaling; Immunological basis of self – non-self discrimination; Kinetics of immune response,
memory.
Unit III
B-cell maturation, activation and differentiation; Generation of antibody diversity; T-cell
maturation, activation and differentiation and T-cell receptors; Functional T Cell Subsets;
Cellmediated immune responses, ADCC; Cytokines-properties, receptors and therapeutic uses;
Antigen processing and presentation- endogenous antigens, exogenous antigens, non-peptide
bacterial antigens and super-antigens; Cell-cell co-operation, Hapten-carrier system.
Unit IV
Antigen-antibody interactions Precipitation, agglutination and complement mediated immune
reactions; Advanced immunological techniques - RIA, ELISA, Western blotting, ELISPOT
assay, immunofluorescence, flow cytometry and immunoelectron microscopy; Surface plasma
resonance, Biosenor assays for assessing ligand –receptor interaction, CMI
techniqueslymphoproliferation assay, Mixed lymphocyte reaction, Cell Cytotoxicity assays,
Apoptotosis, Microarrays, Transgenic mice, Gene knock outs.
Unit V
Vaccinology Active and passive immunization; Live, killed, attenuated, sub unit vaccines;

Vaccine technology- Role and properties of adjuvants, recombinant DNA and protein based
vaccines, plant-based vaccines, reverse vaccinology; Peptide vaccines, conjugate vaccines;
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Antibody genes and antibody engineering- chimeric and hybrid monoclonal antibodies; Catalytic
antibodies and generation of immunoglobulin gene libraries.
References
1. William E. Paul, Fundamental Immunology, Wolters Kluwer/ Lippincott Williams & Wilkins.
2. Stephen K Wikel, The Immunology Host-Ectoparasitic arthropod relationships.
Cabinternational.
3. Herman N. Eisen, MD, General Immunology. J.B. Lippincott Company. F.M. Burnet,
Immonology. W.H. Freeman and company
4. Jack G. Chirikjian, Plant Biotechnology, Animal cell culture Immunobiotechnology. Jones and
Bartlett Publishers.
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Course Code Course Title L T P C
20116DSC54D Algae Biotechnology 5 0 0 4

AIM
To know the basic principles of genes and proteins

OBJECTIVES:
To understand the gene functions and its genetic engineering aspects To understand the protein

functions and its genetic engineering aspects
COURSE OUTCOME :
CO1- Students gain the knowledge about the algal biotechnology
CO2- Get the information about uses of algae
CO3- Rapidly evolving Algal production systems
CO4- Learn to store various Chemical composition of algae.

UNIT I
Introduction to algal biotechnology: Resource potential of algae; commercial utility of algae. Algae as
a source of food and feed; Algae as a source of pigments, fine chemicals, fuel and bio-fertilizers.
Distribution of economically important algae in India.
UNIT II
Uses of the following algae: Spirulina, Dunaliella, Haematococcus, Chlorella, Scenedesmus,
Botryococcus, Porphyridium, Hypnea. Gracilaria, Gelidium, Gelidiella, Kappaphycus, Grateloupia,
Sargassum, Turbinaria, Cystoseira, Laminaria, Macrocystis, Porphyra, Caulerpa and Ulva.
UNIT III
Algal production systems; Strain selection; Algal growth curve; Culture media; indoor cultivation
methods and scaling up. Measurement of algal growth. Large-scale cultivation of algae. Evaporation
and uniform dispersal of nutrients; Harvesting algae. Drying.
UNIT IV
Chemical composition: protein, amino acids, lipids, waxes, glycerol, vitamins, pigments, chlorophyll,
carotenoids and phycobiliproteins. Algal immobilization and its applications; Blue-green algal
bio-fertilizer: Method of preparation, application and its advantages over inorganic fertilizers.
UNIT V
Liquid seaweed fertilizer: Method of preparation and application. Biodiesel from algae: algae
producing biodiesel; Advantages over other sources of biodiesel; Cultivation and extraction methods.
Phycoremediation. Role of algae in nanobiotechnology.
References

1. BARSANTI, LAURA AND PAOLO GUALTIERI 2005 Algae-Anatomy, Biochemistry and
Biotechnology. Taylor & Francis, London, New York. BECKER, E.W. 1994

2. Microalgae-Biotechnology and microbiology. Cambridge University Press. CHANDRAMOHAN,
D. 2007.
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3. Prospects of Biodiesel from marine microorganisms. Proceedings of the National Workshop on
BIODIESEL, Organised by School of Energy, Environment & Natural Resources, Madurai Kamaraj
University, Madurai and Ahimsa Agri division, Chennai, 17th and 18th October, 2007.

4. TRIVEDI, P.C. 2001 Algal Biotechnology. Pointer publishers, Jaipur, India. VENKATARAMAN,
L.V. AND E.W. BECKER 1985.

5. Biotechnology and Utilization of Algae – The Indian Experience. Dept. Science and Technology,
New Delhi and Central Food Research Institute, Mysore, India.
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Course Code Course Title L T P C
20116AEC56L Agricultural and Environmental

Microbiology Lab 0 0 3 2

Aim:
● Understanding the techniques to study the environmental / agriculture microorganisms.

Objectives
● Isolation and characterization of agriculture important microbes.
● To study the environmental microbes and their impact.

Outcome
CO1 - To acquire the information about microbes role in agriculture

CO2 - To Learn about Biofertilizer production

CO3 - To Know about microbes and its role in environment

Lab work
1. Isolation and culturing of Rhizobium from root nodules.
2. Isolation and culturing of Azospirillum from grassplant.
3. Isolation and culturing of Azotobacter from paddy field
4. Isolation and culturing of Phosphobacter from paddy field
5. Isolation and culturing of Blue Green Algae from paddy field
6. Isolation and identification of air-borne bio-particles using Open plate method
7. Effects of high salt concentration on microbial growth
8. Microbial flora of polluted water – Microbial flora of sewage
9. Bacterial examination of drinking water by membrane filter technique and MPN
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Course Code Course Title L T P C
201ACLSPSL Professional Skills - - - 2

Course Objectives :

The Objectives of the course are to help students/candidates:

1. Acquire career skills and fully pursue to partake in a successful career path

2. Prepare good resume, prepare for interviews and group discussions

3. Explore desired career opportunities in the employment market in consideration of
an

individual SWOT.

Course Outcomes :

At the end of this course the students will be able to:

1. Prepare their resume in an appropriate template without grammatical and other
errors and
using proper syntax

2. Participate in a simulated interview
3. Actively participate in group discussions towards gainful employment
4. Capture a self - interview simulation video regarding the job role concerned
5. Enlist the common errors generally made by candidates in an interview
6. Perform appropriately and effectively in group discussions
7. Explore sources (online/offline) of career opportunities
8. Identify career opportunities in consideration of their own potential and aspirations
9. Use the necessary components required to prepare for a career in an identified

occupation
(as a case study).

Unit I: Resume Skills

Resume Skills : Preparation and Presentation

• Introduction of resume and its importance
• Difference between a CV, Resume and Bio data
• Essential components of a good resume

ii. Resume skills : common errors
• Common errors people generally make in preparing their resume
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• Prepare a good resume of her/his considering all essential
components

Unit II: Interview Skills

i. Interview Skills : Preparation and Presentation

• Meaning and types of interview (F2F, telephonic, video, etc.)
• Dress Code, Background Research, Do’s and Don’ts
• Situation, Task, Approach and Response (STAR Approach) for

facing an
interview

• Interview procedure (opening, listening skills, closure, etc.)
• Important questions generally asked in a job interview (open and

closed
ended questions)

ii. Interview Skills : Simulation
• Observation of exemplary interviews
• Comment critically on simulated interviews

iii. Interview Skills : Common Errors

• Discuss the common errors generally candidates make in interview
• Demonstrate an ideal interview

Unit III: Group Discussion Skills

Meaning and methods of Group Discussion

• Procedure of Group Discussion

• Group Discussion- Simulation

• Group Discussion - Common Errors

Unit IV: Exploring Career Opportunities

Knowing yourself – personal characteristics

• Knowledge about the world of work, requirements of jobs including
self-employment.

• Sources of career information

• Preparing for a career based on their potentials and availability of opportunities
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Course Code Course Title L T P C
20116AEC61 Industrial Microbiology 4 1 0 4

Aim:
● Understanding the industrial importance of microorganisms and their products.

Objectives
● To study the development of industrial microbiology and microbes of industrial prominence.
● To aquire knowledge on design of fermentors and its types.
● Industrial production of various pharmaceutical and commercial products using microbes.

Outcomes
CO1- To understand the vital role of various substrate used in fermentation.

CO2- To Learn the different types of reactors or fermenters.

CO3- To gain knowledge about upstream and downstream processing

Co4 - To acquire the knowledge on different product production

UNIT – I
Historical development of Industrial Microbiology, Industrially important microorganisms,

Primary and secondary screening and preservation of industrially important strains. Microbial
strains improvement. Primary and secondary metabolites.

UNIT – II
Fermenter: Design, types and basic functions of fermenter. Fermentation media formulation

strategies, Essential factors (pH and temperature, incubation), carbon, nitrogen, vitamin and mineral
sources, role of buffers, precursors, inhibitors, inducers and antifoams, types of fermentation.

UNIT – III
Downstream processing: Product recovery and purification (intracellular and extracellular),

cell disruption, precipitation, filtration, centrifugation, solvent recovery, chromatography,
ultrafiltration, drying, Enzyme and cells immobilizations and its applications.

UNIT – IV
Microbial products of pharmaceutical value – raw materials, organism and Industrial

processes involved in the production of Pencillin, Streptomycin, Vitamin B12, Riboflavin and rabies
vaccine.
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UNIT – V
Microbial products of Industrial value – Raw materials, organism and Industrial processes

involved in the production of ethanol, vinegar, amylase, protease, glutamic acid. Recycling and safe
disposal of Industrial wastes through microbes.

Text Book
1. Stanbury, P.F.Whitaker, A.Hall, S.J. 1995. Principles of Fermentation Technology, Pergamon

Press.
2. Sikyta, B.1983. Methods in Industrial Microbiology, Ellis horwood limited.
3. Click, B.R.Pasternak, J.J.1994. Molecular Biotechnology – ASM Press.
Reference:
1. Demain A.L.Solomon, N.A.1986. Mannuall of Industrial Microbiology and Biotechnology.

ASM Press
2. Reed. G. 1982. Prescott and Dunn’s Industrial Microbiology. Macmillian Publishers.
3. Prave, P.Faust, V, Sitting, W., Sukatsch, DA. 1987. Fundamentals of Biotechnology. ASM

Press.
4. Malik V.S.Sridhar, P.1992. Industrial Biotechnology. Oxford & IBH.
5. Venkataraman, L.V.1983. A Monograph on Spirulina platensis. CFTRI, Mysore.

2674



Course Code Course Title L T P C
20116SEC62 Clinical Microbiology 4 1 0 5

Aim:
● To understand the clinical significance of microorganisms.

Objectives
● To study virulance of pathogenic microbes.
● To understand the pathogenesis and treatment methods of various diseases
● To understand the various diagnostic techniques.

Outcomes
CO1- To Understand the basic and general concepts of Normal flora of the human body

CO2 –To Understand the sources of infectious diseases and transmission

CO3 - To Study the pathogenicity of bacterial, fungal, protozoa and viral diseases

CO4- To Understand the preventive measures of Hospital acquired infections
UNIT – I

Basics in Medical microbiology - Infectious diseases overview. Medically important
microbes. Normal microbial flora of the human body, Host-microbe interactions – virulence factors
of microbes. Invasiveness and pathogenicity. Immunity of microbial diseases
UNIT – II

Diagnostic Microbiology – collection and transport of specimen for Microbiological
examination – General methods for isolation and identification of bacteria. Typing of bacterial
isolates. Sero-diagnosis.
UNIT – III

Clinical symptoms. Epidemiology, pathogenesis, laboratory diagnosis, prevention and
treatment of the following bacterial infections (a) Streptococcal infections, (b) Staphylococcal
infections, (c) Meningits, (d) Tuberculosis, (e) Leprosy, (f)Gastrointestinal disorders – typhoid,
cholera, bacillary dysentery, (g) Sexually transmitted diseases – syphilis, gonorrhea. (h) Anerobic
wound infection – tetanus, gas gangrene.
UNIT – IV

Clinical symptoms. Epidemiology, pathogenesis, laboratory diagnosis, prevention and
treatment of the following viral infections (a) Respiratory infections, common cold, influenza,
measles, mumps and rubella. (b) neurological infection – encephalitis (Dengue, Japanese
encephalitis), Rabies (c) Liver diseases : Hepatitis A,B,C,D & E (d) Immunodeficiency diseases,
AIDS, CMV (Cytomegaloviruses) Herpes simplex viruses.
UNIT – V

Clinical symptoms. Epidemiology, pathogenesis, laboratory, prevention and treatment of the
following fungal and protozoan infections (a) Fungal – superficial, subcutaneous and systemic
mycoses, (b) Protozoan: Amoebiasis, Malaria, Leishmaniasis, (c) Helminths – Filariasis, Ascariasis,
Zoonotic diseases, Hospital acquired infections.
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Text Book
1. Schaechter, M.Medoff, G. and Eisenstein, B.C.(1993). Mechanism of Microbial Diseases. 2nd

edition. Williams & Wilkins, Baltimore.
2. J.C. Collee, J.P., Duguid, A. C. Fraser, B.P. and Marimon (1989). Mackie and Mc Carteny

Practical Medical Microbiology – 13th Edition, Churchill Livingstone.

Reference:
1. Ronald M.Atias (1989). Microbiology, Fundamentals and Applications. II edition. Maxwell

Macmillan International editions.
2. E.Joan Stokes, G.L.Ridgway and M.W.D.Wren(1993). Clinical Microbiology. 7th edition.

Edward Arnold. A division of Hodder and Stoughton.
3. David Greenwood, Richard C.B.Stack and John Forrest Peutherer. (1992). Medical

Microbiology. 14th edition. ELBS with Churchill Livingstone.
4. Huge W.B. and Russell A.D.(1989). Pharmaceutical Microbiology. IV edition. Blackwell

Scientific Publicaiton, Oxford.
5. Topley / Wilson’s (1990). Principles of Bacteriology, Virology and Immunity, VIII edition,

Vol.III Bacterial Diseases, Edward Arnold, London.
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Discipline Specific Elective - II
Course Code Course Title L T P C

20116DSC63A Bioethics 4 1 0 3

Aim:
● To recognise and understand ethical concepts in biological research.

Objectives
● Understands and can apply the various theories and principles of bioethics
● Can scrutinise and identify health, administrative and public health policies to identify

ethical issues
● Bioethics in medicine and clinical research

Outcomes
CO1- To identify ethical issues in a research proposal

CO2- To Understand the Intellectual property Rights (IPR) and patent filling.

CO3- To gain Knowledge about to ensure ethical conduct of biomedical research

CO4- To Describe the basic concepts of legal, ethical, economic, and regulatory
measurements. 

UNIT – I
General Ethical concerns: the use of nature, Different views of nature, Dynamic nature,

interfering with nature, integrity of species; Reducing genetic diversity; Biological warfare; public
perception of science.
UNIT – II

Medical ethics; History and culture: The Hippocratic tradition: a profession, Philanthropy,
Do no harm, adoption to the oath by western medicine. Competing ethical.
Traditions; Retaining the Hippocratic oath.
UNIT – III

Status of Human embryo: Human Embryonic development; Ethics through embryo
development: Fertilization, the fetus and feeling pain; Scientific Research on Human Embryos:
Experimental goals of Human Embryo Research, Human Development; How much Embryo
experimentation in ethical?
UNIT – IV

Animal Rights: Making new strains of animal: Ethical limits of animal use: Religious views
of animal status; Philosophical views of animal status; regulations.
UNIT –V

Human Gene therapy: Ethics of somatic cells gene therapy: Efficiency of treatment; safety of
transferred genes; protecting human life; Affect on family life; Economic factors; when we should
use Gene therapy?
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References:
Nancy, S. Jecker., Albert R. Johnson, Robert A. Pearlman. Bioethics: An Introduction to history,
methods and practice (1997). Sudbury, M. A, ; Jones and Barlett Publishers.

Tom, L. Beauchamp., childress, F. Principles of biomedical ethics, 5th edition, Oxford University
Press. 2000.
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Course Code Course Title L T P C
20116DSC63B Biomolecules 4 1 0 3

AIM
To know the functions of Biomolecules

OBJECTIVE :
● To understand the structure and functions of carbohydrates, lipids , proteins and nucleic acids
● To understand the role of nucleic acid in proteins synthesis

OUTCOME
CO1- They acquire knowledge in the quantitative and qualitative estimation of biomolecules
CO2- They study the influence and role of structure in reactivity of biomolecules
CO3- Students have a thorough understanding on the role of biomolecules and their functions.
Unit I

Carbohydrates: Structure and biological functions of Mono, di and Polysaccharides. Types of
polysaccharides: Homo polysaccharides -chitin, fructans, mannans, xylans, and galactans. Structure
and biological importance of Hetero polysaccharides- Glycoprotein – bacterial cell wall
polysaccharides, marine polysaccharides and Lectins.
Unit II

Aminoacids and its general properties. Classification of amino acids. Proteins– classification
and general properties. Orders of protein structure, Primary- Secondary structure– the α-helix, β-
pleated sheet. Protein sequencing methods.
Unit III

Lipids: Definition and classification of lipids. Biological significance of lipids. Types of
Fatty acids-Essential, Non essential. Structure and biological functions of phospholipids,
sphingolipids, glycolipids. Steroids – structure and functions of cholesterol, bile acids, sex
hormones, ergosterol. Structure and biological role of prostaglandins, thromboxanes and
leukotrienes.
Unit IV

Nucleic acid: Structure of purines, pyrimidines, nucleosides and nucleotides. DNA double
helical structure. A, B and Z forms of DNA. Properties of DNA- Density, viscosity, hypochromicity,
denaturation and renaturation. DNA sequencing– chemical and enzymatic methods. Chemical
synthesis of DNA. RNA– types and biological role- Secondary, tertiary structures of RNA.
Unit V

Vitamins: Definition and Classification - Source, Structure and biological role - Daily
requirements and deficiency manifestation of fat soluble vitamins and water soluble vitamins.
Text Books
S.
No

Author
Name

Title of the Paper Edition/year Publication
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1. J. L. Jain Fundamentals of
Biochemistry

1st / 2005 S. Chand and Company

References

1. Biochemistry Dubay 4th edition William C.Brown Publication, 1998.
2. Biochemistry. Davidson and Sittmann, NMS 4th ed. Lippincott William’s and Wilkins,

1999
3. Biochemistry – Voet and Voet. J O H N WI VP &Publisher Kaye Pace Associate

Publisher, 2011.
4. Biochemistry Student Companion, by Berg, 7th Edition Berg, Jeremy M. / Tymoczko,

John L. / Stryer, Lubert Published by W. H. Freeman, 2011.
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Course Code Course Title L T P C
20116DSC63C Microbiome 4 1 0 3

AIM
● To inculcate on the role of normal flora and pathogenic microbes.

OBJECTIVE
● To understand the pathogenesis of various diseases
● To understand the various clinical microbiological techniques.

OUTCOME
CO1-Learn normal flora of human body

CO2- Get information about various sources ofinfection and transmission

CO3- Epidemiology, pathogenesis and treatment of bacterial, fungal and viral diseases

CO4- Learn Strategy of antimicrobial therapy.

Unit – I
Normal microbial flora of human – Host – parasite interaction: The Process of infection.

Infective syndromes and diagnositic procedure - Strategy of antimicrobial therapy – Epidemiology
and control of community infections.
Unit – II

General properties, epidemiology, transmission, pathogenesis, Symptoms, laboratory
diagnosis, prevention and Treatment of the following Bacterial diseases:a) Pneumonia, b)
Whooping-cough, c) Meningitisd) Diphtheriae) Pulmonary Tuberculosis,f) Leprosy, g) Typhoid, h)
Cholera i) Tetanus, j) Syphillis, k) Gonorrhoea, d) Dental carries.
Unit - III

Mycobacterium: Mycobacterium tuberculosis, Mycobacterium leprae. Spirochaetes,
Mycoplasma, Actinomycetes, Helicobacter, Compylobacter and other miscellaneous bacteria,
Rickettsia, Chlamydia.
Unit – IV

General properties, epidemiology, transmission, pathogenesis, Symptoms, laboratory
diagnosis, prevention and Treatment of the following viral diseases: Small pox, Influenza, Measles,
Poliomyelitis, Common cold(Rhino virus), Hepatitis, Encephalitis, Rabies, AIDS.
Unit – V

Pathogenic Fungal diseases- Superficial, Subcutaneous and systemic mycoses,
Protozoa-Amoebiasis, Malaria, Helminthes-Liverfluke, Filariosis, Hospital acquired
infections:Hospital infections Principles of control – Committee – functions; Hospital waste disposal
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– Ethical committee – functions.
Text Books

S.
No

Author Name Title of the Paper Edition/year Publication

1. Sherris Medical Microbiology 4th/2004 McGraw-Hill
Companies, Inc.

2. V.V. Kale, K.P. Bhusari Applied Microbiology
(Pharmacy and other
Bioscience)

1st/2001 Himalaya Publishing
House

3. Jr. M.J. Pelczar, E.C.S.
Chan and N.R. Kreig.

Microbiology 5th /1993 Tata McGraw-Hill, Inc,
Newyork

References

1 Schachter, M., Med off, G. and Eisenstein, B.C.(1993) mechanism disease, 2nd Edn. Williams
and Wilkins Baltimore

2 Ananthanarayan & Paniker’s Textbook of Microbiology, 8th Ed., Orient Longsman, India;
2009

3 Smith, C.G.C(1976).Epidemiology and Infections. Medowlealf PressL shildon, England
4 Stokes,J., Ridway, G.L., and Wren, M.W.D.,(1993). Clinical Microbiology 7th Edn. Arnold

a division of Hodder and Stoughton.
5 Wistriench, G.A. And lechtonan, M.D.(1988). Microbiology, 5th Edn., Mac publishing

company NY
6 Atlas, R.M. (1989) Microbiology – fundamentals and applications 2nd Edn. Maxwell Mac

Millan International Edition
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Course Code Course Title L T P C
20116DSC63D Tissue Culture 4 1 0 3

AIM
● The emergence of molecular genetics has revolutionized large areas of modern biological

and biochemical research work and has had a huge impact on the biotechnology industry.

OBJECTIVE
● To extend the knowledge on molecular basis of mutation at microbial level
● To focus on gene regulation and expression mechanisms
● To understand the principles role of plasmids and gene transfer methods

OUTCOME
CO1- Understood genome organization of model organisms.

CO2 - Learn molecular mechanisms that underlie mutations.

CO3- Study about transformation,transduction and conjugation.

CO4- Are able to describe the nature of the transposable elements

Unit I
Brief history of tissue culture
a. Cellular totipotency
b. Concept of dedifferentiation, redifferentiation and organogenesis

Unit II
Tissue culture media

Media composition Selection of media Media preparation
Unit III

Micropropagation
a. Selection of suitable material
b. Stock plant selection
c. Parts of plant
d. Size of explants
e. Avoid diseased tissue

Unit IV
Types of plant tissue culture - Meristem culture, Callus culture, Anther culture, Embryo

culture, Ovary culture, Ovule culture, Pollen culture
Unit V

Benefits of plant tissue culture - Rapid multiplication of clones Genetic uniformity Aseptic
condition Controlled environment

References
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1. R Keshavachandran and K V Peter. Plant Biotechnology: Methods in Tissue Culture and
Gene Transfer. Orient Blackswan.

2. Haberlandt, G. (1902) KulturversuchemitisoliertenPflanzenzellen. Sitzungsber. Akad. Wiss.
Wien. Math.-Naturwiss. Kl., Abt. J. 111, 69–92.

3. Noé, A. C. (1934). "Gottlieb Haberlandt". Plant Physiol. 9 (4): 850– 855.
doi:10.1104/pp.9.4.850. PMC 439112. PMID 16652925.

4. Plant Tissue Culture. 100 years since Gottlieb Haberlandt. Laimer, Margit; Rücker, Waltraud
(Eds.) 2003. Springer ISBN 978-3-211-83839-6

5. Martin, Bernice M. (2013-12-01). Tissue Culture Techniques: An Introduction. Springer
Science & Business Media. pp. 29–30. ISBN 978-1-4612-0247-9.

6. Simon, Eric M. (1988). "NIH PHASE I FINAL REPORT: FIBROUS SUBSTRATES FOR
CELL CULTURE (R3RR03544A) (PDF Download Available)". ResearchGate. Retrieved
2017-05-22.
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Course Code Course Title L T P C
20116AEC64L Industrial Microbiology Lab 0 0 3 2

Aim:
● To train students for industrial production of microbial products.

Objectives
● Methods for screening of industrial important microbes.
● Production of various commercial products using microorganisms.

Outcomes
CO1- To acquire hands on training various microbes for industrial practices

CO2- To know the Screening of desired microbes

CO3-To Learn the optimization process for scale up process

CO4-To understand the technical knowledge on upstream and downstream processing.

Lab work
1. Whole cell immobilization – alginate –Cyanobacteria
2. Estimation of citric acid - Aspergillus
3. Estimation of ethanol - Fruit juice
4. Spawn production - Mushroom
5. Mushroom cultivation
6. Starch hydrolysis

Demonstration
1. Preparation of fermented food –cheese
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Course Code Course Title L T P C
20116SEC65L Clinical Microbiology Lab 0 0 3 2

Aim:
● To provide technical knowledge on collection and processing of clinical samples.

Objectives
● To isolate and identify the pathogens present in clinical samples.

Outcomes
CO1- To Get practical knowledge in specimen collection and processing
CO2- To gain Knowledge about cyst and protozoa identification.
CO3- To know the Technical practice on diagnosis of pathogenic infection

CO4- To Determine antimicrobial activity of microorganisms.

Lab work
1. Examination of parastic ova and cysts from faecal samples.
2. Identificaiton of pathogenic organism with a smear, culture and biochemical test
3. Staphylococcus sp, E.coli, Klebsiella sp,and Salmonella typhi

Demonstration
1. LP Mount - Trichophyton sp. Microsporum sp

Spotters:
2. Slides of pathogenic bacteria, fungi and parasites:
3. Electron micrographs of viruses – Pox viruses, Herpes simplex virus, HIV, HBV,

- Staphylococci
- Streptococci
- Mycobacterium leprae
- Tryponema pallidium
- Leptospira sp.
- Bacillus subtilis
- Klebsiella sp.
- E.coil.
- Clostridium tetani.
- Permanent mounts of dermatophytes
- Candida sp.
- Cryptococcus sp.
- Maduromycetes.
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Course Code Course Title L T P C
201ACLSCET

Community Engagement
- - - 1

Course Objectives:

• To develop an appreciation of rural culture, life-style and wisdom amongst
students

• To learn about the status of various agricultural and rural development
programmes

• To understand causes for rural distress and poverty and explore solutions for the
same

• To apply classroom knowledge of courses to field realities and thereby improve
quality of Learning

Course Outcomes:

After completing this course, student will be able to
• Gain an understanding of rural life, culture and social realities
• Develop a sense of empathy and bonds of mutuality with local community
• Appreciate significant contributions of local communities to Indian society and

economy
• Learn to value the local knowledge and wisdom of the community
• Identify opportunities for contributing to community’s socio-economic

improvements
UNIT I - Appreciation of Rural Society

Rural life style, rural society, caste and gender relations, rural values with respect to
community, nature and resources, elaboration of “soul of India lies in villages” (Gandhi), rural
infrastructure.

UNIT II- Understanding rural economy & livelihood

Agriculture, farming, landownership, water management, animal husbandry, non-farm
livelihoods and artisans, rural entrepreneurs, rural markets

UNIT III Rural Institutions

Traditional rural organisations, Self-help Groups, Panchayati raj institutions (Gram Sabha,
Gram Panchayat, Standing Committees), local civil society, local administration
UNIT IV Rural Development Programmes

History of rural development in India, current national programmes: Sarva Shiksha
Abhiyan, Beti Bachao, Beti Padhao, Ayushman Bharat, Swatchh Bharat, PM AwaasYojana, Skill
India, Gram Panchayat Decentralised Planning, NRLM, MNREGA, etc.
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Open Elective

Course Code Course Title L T P C
201ENOEC Journalism 4 0 0 2

Aim :
● To acquaint with the basic knowledge of journalism

Objective:
● To instil in the minds of students the different aspects of journalism
● To understand the different kinds of news
● To learn the qualities and duties of a reporter, editor and sub-editor
● To familiarize with the style and features of the different sections in a newspaper

Outcome:
● Become a journalist
● Explore the different kinds of news

UNIT- I
Journalism – Definition, Qualities of a journalist, Forms of journalism, Role and elements
UNIT- II
News – Definition, Kinds, Elements, Sources
UNIT- III
Reporters
UNIT- IV
The Editor and the Sub-editor
UNIT –V
Language of Journalism, Style
Qualities of a Writer
Writing a News story, Opinion Pieces, Reviews, Headlines, Editorials

Reference Book:-

Author Title of the book Edition / Year Publisher
Susan Journalism
John Hogenberg Professional Journalism 2012

M.James Neal News Writing and Reporting Surjeet
Publication

M.V Komath The Journalist’s Handbook
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Course code Course Title L T P C
201MAOEC Development of Mathematics Skills 4 0 0 2

Aim:
● To understand the concepts from the five branches of mathematics

Objectives
● Knowledge and understanding are fundamental to study mathematics and form the base from

which to explore concepts and develop problem-solving skills. Through knowledge and
understanding students develop mathematical reasoning to make deductions and solve
problems.

● To develop student’s ability to apply both conventional and creative techniques to the
solution of mathematical problems

Outcomes
● Know and demonstrate understanding of the concepts from the five branches of mathematics

(Operations Research, Set Theory, Statistics, Matrices and Business mathematics)
● Use appropriate mathematical concepts and skills to solve problems in both familiar and

unfamiliar situations including those in real-life contexts
● Select and apply general rules correctly to solve problems including those in real-life

contexts.
Unit I
Simple interest and compound interest
Unit II
Sinking fund – discounting – trade discount – quantity discount – cash discount
Unit III
Set theory – Series
Unit IV
Matrices – Determinants
Unit V
Assignment problems
References
P.A.Navanitham, Business Mathematics & Statistics
Kanti Swarup, P.K.Gupta and Manmohan, “Operations Research”
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Course Code Course Title L T P C

201PHGEC Instrumentation 4 0 0 2

Aim:
Making and analyzing measurements is the primary task of the experimental physicist. This

includes designing experiments. Most experimental work, whether in bench-top situations, or using
complex instruments. To many physicists this can be as interesting and involving as the basic
physics one is trying to do.
Objectives:

To build the strong foundation in physics of students needed for the field of Instrumentation.
To prepare student to apply reasoning informed by the contextual knowledge to practice.
To provide opportunity for students to work as part of teams on multi-disciplinary projects.

UNIT – I: INTRODUCTION
Potentiometer - calibration of volt meter and ammeter, measurement of resistance,

Principles of network theorems – Thevenin’s and Norton’s theorem – Bridges : AC bridges –
Maxwell, Owen, Schering and deSauty’s bridges – Wien bridges.

UNIT – II: ELECTRONIC INSTRUMENTS – I
Basic characteristics of instruments – resolution – sensitivity - Audio frequency oscillator,

Conversion of galvanometer into voltmeter and ammeter – resistance meter - Amplified D.C. meter
– Chopper stabilized amplifier – A.C. Voltmeter using ectifiers – Electronic multimeter –
Differential voltmeter – Digital voltmeters – Component measuring instruments (quantitative
studies)
UNIT – III: ELECTRONIC INSTRUMENTS – II

Signal conditioning systems – DC and AC carrier systems – Instrumentation amplifiers –
ibrating capacitor amplifier – Analog to digital data and sampling – A/D and D/A convertor
successive approximation, ladder and dual slope converseons).
Unit IV – Recording Devices

Recorders necessity – Recording requirements – Analog recorders – Graphic recorders –
strip chart recorders – Galvanometer types recorders – Null type recorders.
Unit V – CRO

CRO – Construction and action – Beam transit time and frequency limitations –
Measurement of potential, current, resistance, phase and frequency – Special purpose oscilloscopes
– Sampling storage oscilloscope.

Books for Study
1. Electronic Instrumentation and Measurement techniques – W.D. Cooper and A.D. Helfrick –

PHI – Third edn. – 1989
Learning Outcomes:
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● Appreciate important practical aspects of theoretical knowledge: how important components
work, when to impedance match, non-ideal behaviour of op-amps etc.

● Acquire a sound understanding of the role of noise in measurement systems and know how
to apply noise reduction techniques.

Books for Reference:

1. A course in electrical and electronic measurements and Instrumentation – A.K.
Sawhmey – DhanpatRai and Sons – 1990.

2. Electronic measurements and instrumentation – Oliver Cage – McGraw Hill –
1975.
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Course Code Course Title L T P C
201CEOEC Food and Adulteration 4 0 0 2

Aim:
● To introduce students to food safety and standardization act and quality control of foods.

Objectives:
● To educate about common food adulterants and their detection.
● To impart knowledge in the legislatory aspects of adulteration.
● To educate about standards and composition of foods and role of consumer.

Outcomes:
● The students will have knowledge about different processing and preservation methods and

principles involved.

Unit-I Introduction to Food Chemistry
Introduction to Food Chemistry- Water (Structure of water and ice, Physical constants of

water, Types of water, Water activity) Composition of Food- Carbohydrates, Proteins, Lipids,
Vitamins & Minerals.

Unit- II Food Pigments
Introduction- classification, types of food pigments- chlorophyll, carotenoids, anthocyanins,

flavanoids.

Unit – III Food Preservation
Introduction - Importance, principle and Types.

High and low temperatures preservation - Pasteurization - Sterilization- Canning- Freezing-
Refrigeration.

Unit – IV Food Additives
Introduction- antioxidants, sequestrants, preservatives, nutrient supplement, emulsifiers,

stabilizers and thickening agents, bleaching and maturing agent, sweeteners, humectants and anti
-caking agents, coloring and flavoring substance.

Unit-V Food Adulteration
Types of adulterants- intentional and incidental adulterants, methods of detection. Detection

of common food adulterants in Spices , Grains, Coffee , Tea, Oil fats , Food colours and Milk.
Health hazards and risks.
References:
1. The Food Safety and Standard ACT, 2006 – Seth & Capoor
2. Hand book of Food Adulteration and Safety Laws – Sumeet Malik
3. Food Science – B.Srilakshmi
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Course Code Course Title L T P C
201CSOEC E Learning 4 0 0 2

COURSE OBJECTIVES
● Learn the basics of E-Learning concepts.
● Learn the content development techniques.

COURSE OUTCOMES
● Develop e – learning application on their own.
● Ability to develop contents for e-learning.
● To perform course management using tools.

UNIT I INTRODUCTION
Introduction – Training and Learning, Understanding elearning, components and models of e-
learning, Advocacy of e-learning – benefits, learning styles, criteria for choosing, - Applications of
E-learning.
UNIT II CONCEPTS and DESIGN
E-Learning Strategy, the essential elements of elearning strategy, Quality assuring e-learning,
suppliers and resources, virtual learning environments, authoring tools, e-assessment, Learning
Design Issues – purpose, general principles, designing live e-learning, designing self managed
learning.
UNIT III APPLICATIONS
Moodle 2.0 E-Learning Course Development – Features, Architecture, Installation and
Configuring Site.
UNIT IV COURSE MANAGEMENT
Creating – Categories, Courses, Adding Static Course Material – Links, Pages, Moodle HTML
Editor, Media Files, Interacting with Lessons and Assignments – Evaluating Students – Quizzes
and Feedback.
UNIT V ENHANCEMENT
Adding Social Activities - Chat, Forum, Ratings, Blocks – Types, Activities, Courses, HTML,
Online Users – Features for Teachers.
REFERENCE BOOKS:
1. Delivering E-Learning: A complete Strategy for Design, Application and Assessment,
Kenneth Fee, Kogan page, 2009.
2. Designing Successful e-Learning, Michael Allen, Pfeiffer Publication, 2007.
3. Moodle 2.0 E-learning Course Development, William Rice, PACKT, 2011.
4. Moodle 2.0 First Look, Mary Cooch, 2010.
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Course Code Course Title L T P C
201CAOEC Web Technology 4 0 0 2

AIM
To equip the students with basic programming skill in Web Technology.

OBJECTIVE

● To understand the concepts and architecture of the Worldwide Web.
● To understand and practice mark up languages
● To learn Style Sheet and Frames

OUTCOMES:

● Acquire knowledge about functionalities of world wide web
● Explore markup languages features and create interactive web pages using them
● Learn and design Client side validation using scripting languages
● Acquire knowledge about Open source JavaScript libraries
● Able to design front end web page and connect to the back end databases.

UNIT I

Introduction to the Internet: networking- internet – email – Internet Technologies: modem
internet addressing .

UNIT II

Internet browsers: Internet Explorer – Netscape navigator- Introduction to HTML: Html
document – anchor tag – hyperlink.

UNIT III

Head and body sections: Header section – titles – links- colorful web page – sample html
document – Designing the body section: paragraph – tab setting.

UNIT IV

Ordered and unordered lists: list – unordered list – heading in a list- order list- nested list.

UNIT V

Table handling: tables – table creation in html cell spanning multiple rows and columns-
coloring cells- sample tables- frames frame set definition- nested frames set.

REFERENCE BOOKS

1.World Wide Web design with HTML – C. Xavier – Tata McGraw – Hill – 2000.

2. Principles of web design – Joel Sklar – Vikas publishing house 2001.
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Course Code Course Title L T P C
201CMOEC Open Elective – Banking Service 4 0 0 2

AIM:
To Provide the Bank is financial institution which is involved in borrowing and lending money.
OBJECTIVE:

● To provide a lending money to firms, customers and home buyers.
● To provide keep money for customers
● To provide offering financial advice and related financial services, such as insurance.

OUTCOME:
To help to gather knowledge on banking and financial system in India
To provide knowledge about commercial banks and its products
To create awareness about modern banking services like e-banking-banking and internet banking,
ATM System
To introduce recent trends in banking system
To make the student understand the basic concept of banking and financial institutions and expose
various types of risk based by banks
UNIT – I
Commercial Banking – An Overview: Banking-Classification- Banking system- Universal
Banking- Commercial Banking- functions – Role of Banks in Economic Development

UNIT – II
E-banking –An Overview: Meaning-Service-E-banking and Financial Services –Benefits-Internet
Banking –Internet Banking Vs Traditional Banking –Mechanics of Internet Banking-Services

UNIT – III
Mobile Banking and Telephone Banking –An Overview: Meaning-Features-
Registration-Services –Security Issues –Banking Facilities- Telephone Banking System –
Drawbacks- Call Centers
Unit – IV
ATM and Electronic Money: Concept of ATM-Features-Functions-Strategic importance of ATM-
Electronic Money – Categories –Merits – E-Money and Monetary Policy-Policy Issues for the RBI
Unit-V
EFT System and INFINET: Meaning- Steps in EFT- RBI Guidelines-EFT Systems Vs Traditional
System - ECS-Features-Factors- Benefits –Handicaps -Applications
REFERENCES:
1. Banking theory law and Practice
2. Banking Theory law and practice -Santhanam
3. Banking Awareness - N.K.Gupta
4. Management of Banking and financial Services-Padmalathasuresh,Justin paul .
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School of Arts and Science
Department of Microbiology

M. Sc., Syllabus-Regulation 2020
Master of Science in Microbiology

Our curriculum is intended to teach our majors in a diversity of significant microbiological
disciplines, as well as to inspire, improve, technological skills and capabilities that take persistent
value beyond the teaching space.

M. Sc., Graduate Attributes

● Capability and motivation for intellectual development.
● Research, inquiry and analytical thinking abilities.
● Communication in intra and inter disciplinary
● Ethical, social and professional understanding
● Information literacy in respective discipline
● Teamwork, collaborative and management skills in scientific research

M. Sc Programme Educational Objectives-PEO

● PEO1- To provide detailed knowledge of Microbiology and their application fields. To
understand the beneficial and harmful role of microorganisms in the environment and in the
industries.

● PEO2- To understand the fundamentals of physiological reactions including metabolic
pathways and biochemical reactions in microorganisms. To understand the fundamental
concepts of immunology, biochemistry, biotechnology and genetics etc.

● PEO3- To develop human resource and entrepreneurs in microbiology with the ability to
independently start their own ventures or small biotech units in the field of biotechnology.

● PEO4- Understand modern microbiology - practices and approaches with an emphasis in
technology application in pharmaceutical, medical, industrial, environmental and agricultural
areas.

● PEO5- Gain experience with standard molecular tools and approaches utilized: manipulate
genes, gene products and organisms. Become familiar with handling of Laboratory animals
for the research purpose. Interpret differences in data distributions via visual displays.
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M.Sc Programme Specific Outcomes (PSOs)

● PSO -Upon master graduation, Microbiology majors will master a set of advanced skills,
which would be useful to function effectively as professionals and to their continued
development and learning within the field of Microbiology.

● PSO - Able to explain why microorganisms are ubiquitous in nature, inhabiting a
multitude of habitats and occupying a wide range of ecological habitats.

● PSO -Able to cite examples of the vital role of microorganisms in
biotechnology,fermentation, medicine and other industries important to human
well-being.

● PSO -Able to demonstrate that microorganisms have an indispensible role in the
environment, including elemental cycles, biodegradation etc

M. Sc Programme Outcome-PO

● PO1- Vital Thinking: Acquire knowledgeable actions after identifying the
hypothesis that frame our idea and dealings, read-through out the degree to which
these hypothesis are precise and suitable, and give the impression of being at our
thoughts and assessments (academic, organizational and individual) from diverse
perception.

● PO2- Effectual citizenship: Reveal empathetic social concern and fairness centred
national progress and the capability to act with and take part in civic life through
volunteering

● PO3- Ethics: Be aware of diverse value systems including the individual, under the
ethical dimensions of personal choice, and believe responsibility for them.

● PO4- Environment and Sustainability: Analyze the importance of microbes for
environmental clean-up and sustainable development.

● PO5- Self directed and life-long learning: To gain the talent to employ in
self-determining and life-long learning in the broadest circumstance socio
technological transforms.

● PO6- Economic liberty and employability potential: attain the ability to be
concerned in economically sustainable opening and pound entrepreneurial skill.
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School of Arts and Science
Department of Microbiology

M. Sc., Syllabus-Regulation 2020
Course Code Course Title L T P C

SEMESTER I
20216SEC11 Prokaryotic Microbiology 6 1 0 5
20216SEC12 Eukaryotic Microbiology 6 1 0 5
20216SEC13 Microbial Physiology 6 1 0 4
20216SEC14L Fundamentals of Microbiology Lab 0 0 4 2
20216DSC15_ Discipline Specific Elective I 5 0 0 4
20216RLC16 Research Led Seminar - - - 1

Total 23 3 4 21
SEMESTER II

20216SEC21 Industrial Microbiology 5 1 0 5
20216SEC22 Environmental and Agricultural Microbiology 5 1 0 5
20216SEC23 Clinical Microbiology 5 0 0 4
20216SEC24L Industrial, Clinical and Environmental and

Agricultural Microbiology Lab
0 0 4 2

20216DSC25_ Discipline Specific Elective II 5 0 0 4
20216RMC26 Research Methodology 3 0 0 2
20216BRC27 Participation in Bounded Research - - - 2

Total 23 2 4 24
SEMESTER III

20216SEC31 Microbial Genetics 6 1 0 6

20216SEC32 Microbial Biotechnology 6 1 0 6
20216SEC33L Microbial Genetics and Biotechnology Lab 0 0 5 3
20216DSC34_ Discipline Specific Elective III 5 0 0 4
202_OEC Open Elective 4 0 0 4
20216SRC35 Design/Socio technical research - - - 2

Total 21 2 5 24
SEMESTER IV

20216SEC41 Pharmaceutical Microbiology 6 1 0 6
20216SEC42 Biostatistics and Bioinformatics 6 1 0 6
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20216SEC43L Pharmaceutical Microbiology Lab 0 0 5 3
20216SEC44_ Discipline Specific Elective IV 5 0 0 4
20216PRW45 Project Work - - - 6
20216PEE Programme exit examinations - - - 2

Total 17 2 5 27
Total Credits for the Program 96

Discipline specific Electives
Semester Discipline specific Elective Courses-I

I a) 20216DSC15A- Immunotechnology
b) 20216DSC15B-Bioremediation and Waste Management
Discipline specific Elective Courses-II

II a) 20216DSC25A-Biomolecules
b) 20216 DSC25B- Genomics and Proteomics
Discipline specific Elective Courses-III

III a) 20216DSC34A- Plant Tissue Culture
b) 20216DSC34B-Nanotechnology
Discipline specific Elective Courses-IV

IV a) 20216DSC44A- Bioethics and IPR
b) 20216DSC44B-Molecular Immunology

Open Electives
Semester Open Elective Courses

III a) 202ENOEC-Writing for the media
b) 202MAOEC-Applicable Mathematics Techniques
c) 202PHOEC-Bio-Medical Instrumentation
d) 202CHOEC-Green Chemistry
e) 202CSOEC – M-Marketing
f) 202CMOEC- Financial Services

Credit Distribution:
Sem SEC DSC GEC RSB

courses
Others Total

I 16 4 - 1 - 21
II 16 4 - 4 - 24
III 15 4 3 2 - 24
IV 15 4 - 6 2 27

Total 62 16 3 13 02 96
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Course Code Course Title L T P C
20216SEC11 Prokaryotic Microbiology 6 1 0 5

AIM :

● Prokaryotic Microbiology introduces basic principles and then applies clinical relevance of
many etiological agents responsible for global infectious diseases.

OBJECTIVES :
● The infectious disease cycle of the pathogens enables to solve the epidemics.
● The territory covered by infections and the immune response expands each year; we focus on

pathogenic mechanisms in order to foster a student’s ability to solve problems in their future
clinical career.

COURSE OUTCOME
CO1- Scope and historical importance of microbiology

CO2- Understanding the features and classification of prokaryotes.

CO3- study about isolation and identification of microbes

CO4- Economic value of beneficial bacteria

Unit – I
Microbial classification and diversity of microorganisms – classification based on cellularity,
cell and kingdom concepts – Whittaker’s classification – major group of prokaryotic
microorganisms – their characteristics – microbial diversity of viruses, bacterial and
cyanobacteria.

Unit – II
Viruses: Introduction – Classification of viruses – cultivation of viruses, purification and
assay, various methods of viral assays. Basic structure of viruses – symmetry – biochemical
composition of viruses – Bacteirophages – Ultra structure of T4 phage – multiplication of
bacteriophages – viruses of fungi and algae, slow viruses, viroids, satellite viruses.

Unit – III
Plant viruses: Classification of plant viruses. Tobacco Mosaic Virus – Ultra structure of
TMV, Multiplication of TMV. Viruses of various plant hosts / crops and diseases - Plant
viruses as gene vectors.

Unit – IV
Bacteriology: Introduction – Diversity of bacterial flora – distribution – morphology of
typical bacterial cell – Chemical composition of bacterial cell wall, Reproduction and genetic
recombination, Transformation, Conjugation, Transduction, Bacterial growth rate, Bacterial
culture methods and culture media for various bacteria. Isolation and enumeration of
bacterial cultures, Identification – Gram staining technique, Bacterial diseases of Man.
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Unit – V
General characteristics of other Bacteria – Mycobacteria, Myxobacteria, Rickettsia and

Chlamydiae and Cyanobacteria – Classification of cyanobacteria – significance of Cyanobacteria in
biofertilizers – Archaeobacteria, Actinomycetes, Streptomyces, Actinoplanes, Maduramycetes and
their general characters
Text Books

S. No Author Name Title of the Paper Edition/year Publication
1. Jr. M.J. Pelczar, E.C.S.

Chan and N.R. Kreig.
Microbiology 5th /1993 Tata McGraw-Hill, Inc,

New york
2. R.C. Dubey, D.K.

Maheshwari
A Text Book of
Microbiology

3rd/ 2003 Chand Publishing

Reference Book:

1. Fundamental of Microbiology (2005) By Purohit, Agrobios Publishers, Meerut

2703



Course Code Course Title L T P C
20216SEC12 Eukaryotic Microbiology 6 1 0 5

AIM
● To gain the knowledge with the various inner and outer structures of prokaryotes and in

detail.
OBJECTIVES

● To learn the general principles and applications of microbiology
COURSE OUTCOME

CO1- General Features and taxonomy of eukaryotes

CO2- Knowledge about advanced research in mycology, phycology.

CO3- Scope of Algae used as a food

CO4- Economic importance of Lichens and algae

Unit – I
Differentiation of Eukaryotes and Prokaryotes – Salient features of Eukaryotes – Major
groups of Eukaryotes – Algae, Fungi, Protozoa and lichens – Classification of Algae, Fungi
and Protozoans. Significance of various Algae and fungi in Agricultural Microbiology -
Significance of various fungi, algae in environmental biology – biodegradation of
Xenobiotics, heavy metals and pesticides, Eukaryotic microbes in Bio pesticides.

Unit – II
Algae: Phycology – Introduction – Distribution of Algae, General features of algae
Classification and general characters of prochlorophyta, Rhodophyta, Phaeophyta:
Significance of Algae in production.

Unit – III
Biology of Lichens – fungal components and algal component: general characteristics of
lichens, physiology of lichens, classification of lichens, Reproduction of lichens, Economic
uses of lichens. Single cell protein (SCP) – Spirulina and significance: BGA and
significance in agriculture.

Unit – IV
Mycology – Introduction – General characters of Fungi – Structure of fungi – Fungal cell,
multiplication of fungi – Fungal diseases of Plants, Animals and Human - Beneficial fungi,
VAM – fungi in soil fertility. Predaceus fungi and nematophagous fungi – Fungi in food
spilage and food infections.

Unit – V
Protozoans – Classification of Protozoa – General Characters of protozoa – general structure
and life cycle of Amoeboid form – Nutrition and Reproduction in protozoans – Protozoan
diseases of Animals and Man

Text Books
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S. No Author Name Title of the Paper Edition/year Publication
1 Jr. M.J. Pelczar, E.C.S. Chan

and N.R. Kreig.
Microbiology 5th /1993 Tata McGraw-Hill,

Inc, New york
2 R.C. Dubey, D.K. Maheshwari A Text Book of

Microbiology
3rd/ 2003 Chand Publishing

References

1. Microbiology (1993) Jr. M.J. Peczar, E.C.S. Chan and N.R. Kreig, Mc Graw Hill Inc.,
NewYork

2. General Microbiology, 1976. Roger Stanier, Fifth Edition,
3. Fundamental of Microbiology (2005) By Purohit, Agrobios Publishers, Meerut
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Course Code Course Title L T P C
20216SEC13 Microbial Physiology 6 1 0 4

AIM :
● To enable the students to understand the physiology and metabolism of microorganismS.

OBJECTIVES :
● To impart knowledge on metabolic function and biochemical reaction going on inside the

microbial cell.
● To teach metabolic pathways, their regulation and engineering, and methods used in their

elucidation.
● To teach students about cell cycle, growth and methods to determine microbialgrowth.

COURSE OUTCOME (CO’S):
CO1- Understand the factors influencing the growth of microbes in ecosystem

CO2- Learn about Bioluminescence and their advantages.

CO3- Learn about microorganism to assimilate the nutrients for growth.

CO4- Study about metabolic pathway
Unit – I

Cell structure and function: Biosynthesis of peptidoglycan – Outer membrane, teichoic acid
Exopolysacchairdes; Cytoplasmic membrane – Pilli, fimbriae, S-layer, Transport
mechanisms – active, passive, facilitated diffusions – uni, sym, antiports. Electron carriers –
artificial electron donors, inhibitors, uncouplers – energy bond – phosphorylation.

Unit – II
Microbial growth: Phases of growth cruve – measurement of growth – calculations of growth
rate – generation time – synchronous growth – induct on of synchronous growth, synchrony
index – factors affecting growth – pH, temperature, substrate and osmotic condition.
Survival at extreme environments – starvation – adaptive mechanisms in thermophilic,
alkalophilic, osmophilic and psychrophilic-Bioluminescence – mechanism – advantages.

Unit – III
Microbial pigments and carbon assimilation: Autotrophs – Cyanobacteria – photosynthetic
bacteria and green algae – heterotrophs – bacteria, fungi, myxotrophs. Brief account of
photosynthetic and accessory pigments – chlorophyll – fluorescences, phosphorescenses –
bacterochlorophyll – rhodopsin – carotenoids – phycobiliproteins: Carbohydrates –
anabolism – autotrophy – oxygenic – anoxygenic photosynthesis – autotrophic generation of
ATP; fixation of CO2 – Calvin cycle – C3 – C4 pathways. Chemolithotrophy – sulphur – iron
– hydrogen – nitrogen oxidations – Brief account of methanotrophs in relation to CO2

fixation.
Unit – IV

Microbial respiration and fermentative pathway: Respiratory metabolism – Embden Mayer
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Hoff pathway – Enter Doudroff pathway – glyoxalate pathway – Krebs cycle – Oxidative
and substrate level phosphorylation – reverse TCA cycles – Gluconeogenesis – Pasteur
Effect – Fermentation of carbohydrates – homo and heterolactic fermentations. Cell division
– endospore – structure – properties – germination.

Unit – V
Spore structure – Function: Cell division – endospore – structure – properties – germination
– Microbial development, sporulation and morphogenesis. Hyphae vs yeast forms and their
significance. Multicellular organization of selected microbes – Dormancy.

Text Books

S.
No

Author Name Title of the
Paper

Edition/year Publication

1 Jr. M.J. Pelczar, E.C.S. Chan
and N.R. Kreig.

Microbiology 5th /1993 Tata McGraw-Hill,
Inc, Newyork

2 S. Meenakumari Microbial
physiology

1st / 2006 MJP Publishers

Reference Book:

1. Microbial physiology and metabolism (1995) D.R. Caldwell, Wm. C.Brown, Publishers.
USA

2. Microbial Physiology (1988). A.G. Moat and J.W. Foaster, John Wiley & Sons, New York.
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Course Code Course Title L T P C
20216SEC14L Fundamentals of Microbiology Lab 0 0 4 2

AIM
● A student undertaking this course will be learning the principles behind the basic techniques

OBJECTIVES
● This course is put forward with the objectives of equipping the candidates with practical

knowledge on basic techniques involved in the isolation,
● Characterization and identificationdifferent types of microorganism.

COURSE OUTCOME :
CO1- practical knowledge about isolation and purification of microbes from various sources.

CO2- Training about staining experiments

CO3- Handling on light and compound microscope.

CO4- Learn essential biochemical analysis

EXPERIMENTS

1. Principles and methods and sterilization – (Wet, dry and cold sterilization)
2. Direct microscopic observations of bacterial shape – cocci, rods, chains, fungal spores,

mycelium, yeast budding.
3. Preparation of Media: Nutrient broth, Nutrient agar, plates, slants, soft agar. Pure culture

technique: Streak plate, spread plate and pour plate methods
4. Measurement of size of microbes – micrometry method. Motility determination – Hanging

drop method.
5. Isolation and purification of cyanobacteria, actinomycetes, fungi and protozoans.
6. Staining methods: Simple, Negatives, acid fast, Gram staining, Capusule Metachromatic

granular staining, Lactophenol cotton blue staining – Fungal slide preparation.
7. Measurement of growth – Direct haemocytometer count, viable count – growth curve,
8. Determination of growth rate and generation time.
9. Effect of pH, temperature and osmotic pressure on growth of bacteria.
10. Biochemical test: carbohydrate fermentation – acid – gas production: IMViC test; -

Hydrolysis of starch: cellulose, gelatin, casein, catalase test, oxidase, urease test, nitrate
reduction – triple sugar iron test, ONPG test, amino acid decarboxylase

11. Blood grouping
12. Widal test
13. Total count of RBC
14. Total count of WBC
15. Differential count of WBC
16. Erythrocyte Sedimentation Rate
17. Preparation of Buffer; pH measurement (Tris, phosphate, acetate buffer)
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Reference:

1. Cappuccino and James, G(1996) Microbiology a laboratory manual, Addison Wesley
Publishing company Inc. 4th Edition, England, California

2. Gerhardt. P. Murray, R.G. Wood, W.A. and Kreig, N.R. (1994) Methods of General and
Molecular Bacteriology, Ed. Amercian Society for Microbiology, Washington D.C

3. David R. Brooke. Bergey’s Manual of Systematic Bacteriology (Vol.I) Eastern Halz,
Springer Publication

4. James T. Stanley, Marving, P. Bryant, Bergey’s Manual of Systematic Bacterilogy (Vol.II),
Nobert pfeming Springer Publishers
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Discipline Specific Elective-I

Course Code Course Title L T P C
20216DSC15A Immunotechnology 5 0 0 4

AIM:
● To expose the students with the immune system of human body

OBJECTIVES:
● Objectives The aim of this course is to impart knowledge on the basic concepts of cells and

components of immune system and immuno diagnostic techniques

COURSE OUTCOMES (CO’S):

CO1- Learn scope and history of immunology.

CO2- Study about immune system and lymphatic organs.

CO3- Learn tumor immunology

CO4- gain knowledge about various immunological techniques
Unit – I

Introduction: History of immunology – types of immunity – Innate and Acquired – Passive
and Active - Humoral and cell Mediated Immunity. Lymphoid organs – autoimmunity,
physiology of immune response –– Immunohaematology

Unit - II
Antigens and Antibodies: Antigens – structure and properties – types – ISO and allo
–haptons; adjuvants – antigen specificity, vaccines and toxoids. Immunoglobulins –
structure - heterogeneity – types and subtypes – properties (physico – chemical and
biological); theories of antibody production - Complement – structure – components -
properties and functions of complement components; complement pathways and biological
consequences of complement activation

Unit - III
Major Histocompatibility complex: Structure and function of MHC and the HLA system.
Gene regulation and lr – genes. HLA tissue and transplantation – tissue typing methods for
organ and tissue transplantation in humans; Graft versus host reaction and rejection.
Autoimmunity –diseases-mechanism and disease with their diagnosis

Unit - IV
Tumor Immunology: tumour antigens – immune response to tumors immunodiagnosis of
tumors – detection of tumor markers alphafoetal proteins, carcinoembryonic antigen etc.
Immunotherapy of malignancy, Hypersensitivity – monoclonal antibody – production and
their applications

Unit - V
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Immunological techniques and their principles: In vitro of immunological methods –
agglutination, precipitation, complement fixation, Immunolfluorescence, ELISA, Radio
Immuno Assays. Immunodiffusion, Immunoelectrophoresis, isoelectric focusing –
cytotoxicity assay – labeled – antibody technique in light and Electron Microscopy and
Immunohistochemistry. Techniques of Immunization – use of adjuvants – separation of
lymphocytes – and preparation of Rosette forming cells - In vivo methods – skin tests and
immune complex tissue demonstrations - Applications of these methods in diagnosis of
microbial diseases.

Text Books

S. No Author Name Title of the Paper Edition/year Publication
1. Ivaitt Roitt, Jonathan Brostoff,

David Male
Immunology 3rd/1993 Mosby Inc, St. Louis,

MO

2. R.A. Goldsby, T. J. Kindt, B.A.
Osborne, J. Kuby

Immunology 5th/2003 W.H. Freeman and
Company

3. M.S. Aslam Immunobiology 1st/2000 Campus Book
International

References
1. Immunology (2002), C.V Rao, First Edition, Narosa Publications.
2. Essentials of Clinical Immunology (1986) H.Chapel and Halbey, ELBS
3. Essentials Immunology (1994) M.Rolt Blackwell Scientific Publication, Oxford
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Course Code Course Title L T P C
20216DSC15B Bioremediation and Waste Management 5 0 0 4

AIM
● To study the water and waste water treatment for recycleing process.

OBJECTIVES:
● To impart knowledge on the management of solid and liquid wastes frommunicipal and

industrial sources and principles of remedial measures of recycling,reuse and recover from
the wastes.

COURSE OUTCOMES:
CO1- Understanding on the management of solid and liquid wastes

CO2- Learn the principles of remedial measures of recycling, reuse and recover from the
wastes.

CO3- Understand the mechanism and role of microbes in the degradation of various
pollutants

UNIT – I
Wastes– Classification and Quantification – Solid Waste Management and Disposal: Sources

and Generation of Solid Waste – characterization, composition and classification. Hazardous Waste
Management: Cyanides, Dioxins, Detergents, Plastics, Nylon and Paper. Waste Minimization
approaches – Monitoring and Management strategies. Radioactive Waste: Sources, half life of
radioactive elements, modes of decay. Effects on Plants, Animal and Man. Low and High-level
Radioactive Waste Management – Waste Minimization and Treatment, Radiation standards.
UNIT - II

Recycling of Wastes – Types – sources – composition of waste – recycling of waste for
Industrial, Agricultural and Domestic Purposes; Recycling of Metals, Reuse, recovery and reduction
of paper and plastics; Recycling in Food Manufacturing, Beverages, Apparel, Leather, Paper, Pulp,
Chemical and other industries; Fly Ash utilization. Waste Disposal Methods – composting,
incineration, pyrolysis, medical waste disposal strategies.
UNIT – III

Microbial Activity in Soil and Ground Water, Lithosphere as Microbial habitat,
Microorganisms in rock and minerals, Mineral soil and Organic soil. Physiological groups of
prokaryotes, Geomicrobial transformations – Biodegradation of carbonates – Biomobilization of
silicon, phosphate, nitrogen. Geomicrobiology of fossil fuel, methane, peat, coal and petroleum.
UNIT – IV

Principles of Bioremediation – Rapid growth and Metabolism- Genetic plasticity –
Metabolic pathways for the degradation of xenobiotics, hydrocarbons – Microbial site
characterization – Biodegradation potential – Bioprocess design, optimization – Microbial removal
rates – inherent problems associated with biotreatment studies. Microbiological methodologies –
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Standard biotreatability protocols – Quantification of biodegradation; Biocleaning -Chernobyl
radioactive contaminated area - Phytoremediation.
UNIT – V

Aerobic Bioremediation: Bioremediation of Surface Soils: Fate and transport of
contaminants in the Vadose zone – Biodegradation in soil ecosystems – Types of soil treatment
systems – Bioreactors. Subsurface Aerobic Bioremedidation: in situ Bioremediation – in situ
Bioventing – in situ treatments of Harbour Sediments and Lagoons. Bioremediation in fresh water
and marine systems: Bench and Pilot Scale studies – in situ Bioreactor treatment of sediments – in
situ treatment in marine ecosystem. Anoxic/Anaerobic Bioremediation: Anoxic/Anaerobic Processes
–Fermentation, Degradation of xenobiotics – Anoxic/Anaerobic bioremediation of hydrocarbons,
Phenols, Chlorophenolic compounds, Polycyclic Aromatic Hydrocarbons (PAH), Heterocyclic
Compounds, Cyanide, dyes,

REFERENCES
1. Microbial Ecology, IV Ed., Atlast, R.M and Bartha,R.,(2000) Addison Wesley Longman Inc.
2. Bioremediation, Baker,K.H. and Herson,D.S., (1994) Mc Graw–Hill Inc, New York.
3. Biology of Microorganisms, VII Ed., Brock,T.D., Madigan,M.T. Martinko,J.M. and Parker, J

(1994) Prentice Hall, New Jercy.
4. Geomicrobiology, Ehrlich,H.L (1996) Marcel Dekker Inc., New York.
5. Bioremediation – Principles, Eweis,J.B., Ergas,S.J, Change,D.P.Y and Schroeder, E.D

(1998). Mc Graw-Hill Inc.
6. Environmental Engineering, Kiely, G (1998) Irwin/Mc Graw Hill International, U.K.
7. Hazardous Waste Management, II Ed, LaGrega,M.D.,Buckingham,P.L., and Evans, J.C

(2001) Mc Graw Hill Inc.
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SEMESTER II
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Course Code Course Title L T P C
20216SEC21 Industrial Microbiology 5 1 0 5

AIM
● To study about the industrially importance microorganisms, fermenter design, fermentation

process.
OBJECTIVE

● To give knowledge on strain improvement methods.
● To learn about upstream fermentation process .
● To understand about downstream fermentation process

OUTCOME.
CO1- Students will get knowledge on strainimprovement.

CO2- Enable them to work in fermentationindustry.

CO3- Students will get idea on upstream and downstream fermentationprocess

CO4- Economic importance of Bio products

Unit I
Historical development of industrial microbiology: major classes of products and processes

and micro organisms used in industrial processes. Industrially important microbes and their
development: Screening methods for industrial microbes –strain selection and improvement –
Mutation and recombinant DNA techniques for strain development. Batch culture and continuous
culture

Unit – II
Fermenters – Design of a fermenter, and components – asepsis and containment

requirements – body construction and temperature control – aeration and agitation systems –
sterilization of fermenter, air supply, and medium; aseptic inoculation methods – sampling methods,
valve systems –monitoring and control devices and types of fermenters and its basic functions.

Unit – III
Downstream processing – extraction, separation, precipitation, filtration, centrifugation, cell

disruptions, liquid-liquid extraction, chromatography, recovery & purification, process and quality
control.

Unit – IV
Production of Primary metabolites: Organic acids (citric acid, lactic acid, acetic acid) and

Amino acids (glutamic acid, lysine). Production of Vitamins (B2 and B12). Production of Secondary
metabolites: Antibiotics: beta-lactams (Penicillins, Cephalosporins), aminoglycosides
(streptomycin), macrolides (erythromycin) and Quinones (Tetracycline).
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Unit –V
Bio products: Bio-pesticides, bio-fertilizers, natural bio-preservatives (Nisin), High Fructose

Corn Syrup, Bioplastics and biopolymers (Poly Lactic acid, Poly Glutamic acid, Poly hydroxyl
alkoanates, Xanthum Gum and Dextran), Biotransformations - steroids and non-steroids. Enzymes -
Proteases, amylases, lipases, cellulases, pectinases, glucose isomerase, L-Asparaginase. Production
of vaccines and recombinant proteins (Insulin, Streptokinase). Production of Biofuels (Biomethanol,
Bioethanol, Biobutanol, Biohydrogen and Biodiesel).

Text Books

S.
No

Author Name Title of the Paper Edition/year Publication

1 L.E. Casida Jr Industrial Microbiology 1968 Wiley

2 W. Crueger and A. Crueger A text book of
Industrial microbiology

2nd/1990 Sinauer Associates
Incorporated

3 Prescott and Dunn’s Industrial Microbiology 4th/1987 CBS Publishers and
Distributors

References
1 Alexander, M.(1961). Introduction to soil microbiology, Wiley and Sons Inc. New York

and London
2 Demain, A.L. and Davies, J.E (1999) Manual of Industrial Microbiology and

Biotechnolgy. ASM Press
3 Glick, B.R and Pasternak, JJ(1994) Molecular Biotechnology, ASM Press
4 Stanbury, P.F, Whitaker, A. and Hall, S.J.(1991). Principles of Fermentation Technology,

Pergamon Press
5 Glick, B.R and Pasternak, JJ(1998) Molecular Biotechnology, II Edition , ASM Press,

New York
6 Mittal, D.P.(1999) Indian Patents Law, Taxmann, Allied Services (P) limited
7 Tortora, G.J., Fernke, .B.R. and Case, C.L.(2001), Microbiology – An Introduction,

Benjamin Cummings
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Course Code Course Title L T P C
20216SEC22 Environmental and Agricultural Microbiology 5 1 0 5

AIM
● To study about the biofertilizers, plant disease and increasing soil fertility.v

OBJECTIVES
● To educate the students about concepts of designs of water distribution systems, sewer

networks, working principles and design of various physical, chemical and biological
treatment systems of water and wastewater.

COURSE OUTCOME (CO)

CO1- Huge Insights into these precious areas of Environmental microbiology.

CO2- Students able to know detailed idea about biofertilizer production and plantdisease.

CO3- Role ofMicrobes in marine and fresh water environment

CO4- Scope of Recycling of Liquid and Solid wastes

Unit I
Aerobiology- Significance of air microflora - Microbial air pollution- sources, biological

indicators and effects on plants and human beings. Enumeration of bacteria from air, Air sampling
devices, Outline of Airborne diseases (Bacterial, Fungal and Viral), Air sanitation. Biogeochemical
cycles -Nitrogen, Carbon,
Phosphorous, Sulphur, Iron and their importance.
Unit II

Microbes in marine and fresh water environment – eutrophication – Water pollution –
sources and nature of pollutants in water – sewage – treatment of liquid waste – primary, secondary
and tertiary treatment – water borne diseases – Assessment of water quality – BOD and COD. Solid
waste treatment – saccarification and pyrolysis.
Unit III

Recycling of Liquid and Solid wastes-Composting-Biogas, Mushroom and SCP production
from waste. Biodegradation of complex polymers (Cellulose, Hemicellulose, Lignin, Chitin and
Pectin), Bioremediation (In-situ, Ex-situ, Intrinsic), Bioaugmentation and Biostimulation.
Bioleaching (Copper and Uranium) -Xenobiotics degradation (Heavy metals).
Unit IV

Microbial association with plants - Phyllosphere, Rhizosphere, Mycorrhizae, nitrogen fixing
organism – symbiosis, asymbiosis, associate symbiosis – phosphate solubilizers – application of
biofertilizers in agriculture. Biology of nitrogen fixation – genes and regulations in Rhizobium.
Unit V
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Bacterial, viral and fungal plant pathogens. Morphological, physiological changes with
reference to disease establishment in plants – plant protection – phenolics – phytoalexins and related
compounds. Disadvantages of chemical pesticides. Microbial pesticides- types, mechanisms,
advantages and limitations.
Text Books

S.
No

Author Name Title of the Paper Edition/year Publication

1.

B. Nagamani

Soil And Agricultural
Microbiology 

1st/ 2007

Margham Publicat

2. Dirk, J., Elasas, V., Trevors,
J.T., Wellington

Modern Soil
Microbiology

1997 Marcel Dekker
INC

3. R.R. Mishra Soil Microbiology 1st/2004 CBS Publication

References
1. Atlas Ronald M, Bartha Richard. Microbial Ecology 2nd Edition. Benjamin/Cummings
Publishing Company, California. 1987.
2. Baker WC and Herson DS. Bioremediation – McGraw Hill Inc., New York. 1994.
3. Chatterji AK. Introduction to Environmental Biotechnology. 2005
4. Christon J Hurst, Manual of Environmental Microbiology.2nd edition. American Society for
Microbiology, Washington. 2002.
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Course Code Course Title L T P C
20216SEC23 Clinical Microbiology 5 0 0 4

AIM
● To inculcate on the role of normal flora and pathogenic microbes.

OBJECTIVE
● To understand the pathogenesis of various diseases
● To understand the various clinical microbiological techniques.

OUTCOME
CO1-Learn normal flora of human body

CO2- Get information about various sources ofinfection and transmission

CO3- Epidemiology, pathogenesis and treatment of bacterial, fungal and viral diseases

CO4- Learn Strategy of antimicrobial therapy.

Unit – I
Normal microbial flora of human – Host – parasite interaction: The Process of infection.

Infective syndromes and diagnositic procedure - Strategy of antimicrobial therapy – Epidemiology
and control of community infections.
Unit – II

General properties, epidemiology, transmission, pathogenesis, Symptoms, laboratory
diagnosis, prevention and Treatment of the following Bacterial diseases:a) Pneumonia, b)
Whooping-cough, c) Meningitisd) Diphtheriae) Pulmonary Tuberculosis,f) Leprosy, g) Typhoid, h)
Cholera i) Tetanus, j) Syphillis, k) Gonorrhoea, d) Dental carries.
Unit - III

Mycobacterium: Mycobacterium tuberculosis, Mycobacterium leprae. Spirochaetes,
Mycoplasma, Actinomycetes, Helicobacter, Compylobacter and other miscellaneous bacteria,
Rickettsia, Chlamydia.
Unit – IV

General properties, epidemiology, transmission, pathogenesis, Symptoms, laboratory
diagnosis, prevention and Treatment of the following viral diseases: Small pox, Influenza, Measles,
Poliomyelitis, Common cold(Rhino virus), Hepatitis, Encephalitis, Rabies, AIDS.
Unit – V

Pathogenic Fungal diseases- Superficial, Subcutaneous and systemic mycoses,
Protozoa-Amoebiasis, Malaria, Helminthes-Liverfluke, Filariosis, Hospital acquired
infections:Hospital infections Principles of control – Committee – functions; Hospital waste disposal
– Ethical committee – functions.
Text Books

S.
No

Author Name Title of the Paper Edition/year Publication
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1. Sherris Medical Microbiology 4th/2004 McGraw-Hill
Companies, Inc.

2. V.V. Kale, K.P. Bhusari Applied Microbiology
(Pharmacy and other
Bioscience)

1st/2001 Himalaya Publishing
House

3. Jr. M.J. Pelczar, E.C.S.
Chan and N.R. Kreig.

Microbiology 5th /1993 Tata McGraw-Hill, Inc,
Newyork

References

1 Schachter, M., Med off, G. and Eisenstein, B.C.(1993) mechanism disease, 2nd Edn. Williams
and Wilkins Baltimore

2 Ananthanarayan & Paniker’s Textbook of Microbiology, 8th Ed., Orient Longsman, India;
2009

3 Smith, C.G.C(1976).Epidemiology and Infections. Medowlealf PressL shildon, England
4 Stokes,J., Ridway, G.L., and Wren, M.W.D.,(1993). Clinical Microbiology 7th Edn. Arnold

a division of Hodder and Stoughton.
5 Wistriench, G.A. And lechtonan, M.D.(1988). Microbiology, 5th Edn., Mac publishing

company NY
6 Atlas, R.M. (1989) Microbiology – fundamentals and applications 2nd Edn. Maxwell Mac

Millan International Edition
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Course Code Course Title L T P C
20216SEC24L Industrial, Clinical and Environmental and

Agricultural Microbiology Lab
0 0 4 2

AIM
● To provide technical knowledge on collection and processing of clinical samples .

OBJECTIVE
● To prepare them to work in clinical laboratory .
● To learn the technique for isolation and identification of pathogens

OUTCOME
CO1- Get practical knowledge in specimen collection and processing

CO2- Become technically expert which will helpful to work in clinical laboratory

CO3- Learn practical understanding of diagnosis of pathogens.

CO4- Acquire knowledge on fermentation process

CO5- Learn bio fertilizer and inoculants production

Industrial and Clinical Microbiology
1. Citric acid fermentations by Aspergillus niger
2. Alcoholic fermentation of fruit juice by yeast (Saccharomyces cerevisiae).
3. Immobilization techniques using any microbe- alginate beads
4. Hydrolysis of starch
5. Testing sensitivity of bacteria to antibiotics and Assessing minimum inhibitory

concentration(MIC) of antibiotics
6. Isolation and identification of certain pathogenic microbes from urine
7. Hemoglobin content of blood
8. Serum analysis, sugar analysis in blood and urine

Agricultural and Environmental Microbiology
1. Isolation and enumeration of soil microorganisms (fungi, bacteria and actinomycetes)
2. Isolation and staining of vesicular arbuscular mycorrhizae from plant.
3. Isolation and culturing of Rhizobium from root nodules of higher plant
4. Mushroom cultivation
5. Isolation and identification of air-borne microbes
6. Effects of high salt concentration on microbial growth
7. Determintion of BOD and COD of polluted/pond water.
8. Bacterial examination of drinking water by membrane filter technique and MPN
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Visit to commercial production units – ethanol, acetic acid, vaccine and Spirulina
Visit to CFTRI/DFRL/FOOD INDUSTRIES and report should be written in the practical
record

Reference:
1. Clescri,L.S., Greeberg,A.E., and Eaton, A.D.(1998) Standard Methods for Examination

of Water and Waste Water, 20th Edition, Amercian Public Health Association
2. Gerhardt,P., Murray R.G., Wood, W.A. and Kreig, N.R.(1994). Methods for General

Land Molecular Bacteriology, ASM Publications, Washington
3. Pactricia Cunning(1995) Official Methods of Analysis, Vol I and II, 16th Edition,

Arlington, Virginia, USA, AOAL.
4. Richard G., Burus and Howard Slater (1982) Experimental Microbial Ecology, Blackwell

Scientific Publishers
5. Tuffery(1996). Laboratory Animal, an Introduction, II Edition, John Wiley and Sons

New York
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Discipline Specific Elective-II
Course Code Course Title L T P C

20216DSC25A Clinical research and development 5 0 0 4
AIM

To know the functions of Biomolecules
OBJECTIVE :

● To understand the structure and functions of carbohydrates, lipids , proteins and nucleic acids
● To understand the role of nucleic acid in proteins synthesis

OUTCOME
CO1- They acquire knowledge in the quantitative and qualitative estimation of biomolecules
CO2- They study the influence and role of structure in reactivity of biomolecules
CO3- Students have a thorough understanding on the role of biomolecules and their

functions.
Unit I

Carbohydrates: Structure and biological functions of Mono, di and Polysaccharides. Types of
polysaccharides: Homo polysaccharides -chitin, fructans, mannans, xylans, and galactans. Structure
and biological importance of Hetero polysaccharides- Glycoprotein – bacterial cell wall
polysaccharides, marine polysaccharides and Lectins.
Unit II

Aminoacids and its general properties. Classification of amino acids. Proteins– classification
and general properties. Orders of protein structure, Primary- Secondary structure– the α-helix, β-
pleated sheet. Protein sequencing methods.
Unit III

Lipids: Definition and classification of lipids. Biological significance of lipids. Types of
Fatty acids-Essential, Non essential. Structure and biological functions of phospholipids,
sphingolipids, glycolipids. Steroids – structure and functions of cholesterol, bile acids, sex
hormones, ergosterol. Structure and biological role of prostaglandins, thromboxanes and
leukotrienes.
Unit IV

Nucleic acid: Structure of purines, pyrimidines, nucleosides and nucleotides. DNA double
helical structure. A, B and Z forms of DNA. Properties of DNA- Density, viscosity, hypochromicity,
denaturation and renaturation. DNA sequencing– chemical and enzymatic methods. Chemical
synthesis of DNA. RNA– types and biological role- Secondary, tertiary structures of RNA.
Unit V

Vitamins: Definition and Classification - Source, Structure and biological role - Daily
requirements and deficiency manifestation of fat soluble vitamins and water soluble vitamins.
Text Books
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S.
No

Author
Name

Title of the Paper Edition/year Publication

1. J. L. Jain Fundamentals of
Biochemistry

1st / 2005 S. Chand and Company

References

1. Biochemistry Dubay 4th edition William C.Brown Publication, 1998.
2. Biochemistry. Davidson and Sittmann, NMS 4th ed. Lippincott William’s and Wilkins,

1999
3. Biochemistry – Voet and Voet. J O H N WI VP &Publisher Kaye Pace Associate

Publisher, 2011.
4. Biochemistry Student Companion, by Berg, 7th Edition Berg, Jeremy M. / Tymoczko,

John L. / Stryer, Lubert Published by W. H. Freeman, 2011.
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Course Code Course Title L T P C
20216DSC25B Soil and Water Engineering 5 0 0 4

AIM
To know the basic principles of genes and proteins

OBJECTIVES:
To understand the gene functions and its genetic engineering aspects
To understand the protein functions and its genetic engineering aspects

COURSE OUTCOME :
CO1- Students gain the knowledge about the interactions between the proteins
CO2- Get the information to predict cell behavior or develop drug targets.
CO3- Rapidly evolving scientific area into genomes, proteomes and databases
CO4- Learn to store various data NCBI, DDBJ and EMBL

Unit I
Genomics: genetic and physical maps, physical mapping and map-based cloning, choice of

mapping population, simple sequence repeat loci, southern and fluorescence in situ
hybridization(FSH) for genome analysis, chromosome microdisection, molecular markers in
genome analysis
Unit II

Genome sequencing: genome sizes, organelle genomes, genomic libraries, strategies for
genome sequencing, packaging, transfection and recovery of clones, application of sequence
information for identification of defective genes. Pharmacogenetics, cancer genetics;
immunogenetics; mapping of human genome; somatic cell genetics; DNA polymorphism in
mapping; structure and function; biochemical genetics; polygenic inheritance
Unit III

Proteomics: Sample preparation, Gel-based proteomics - two-dimensional gel
electrophoresis (2-DGE), two-dimensional fluorescence difference in-gel electrophoresis (DIGE),
Staining methods, PF-2D, Tandem FPLC, Mass spectroscopy: basic principle, ionization sources,
mass analyzers, different types of mass spectrometers (MALDI-TOF Q-TOF, LC-MS).
Unit IV

Nuclear magnetic resonance spectroscopy (NMR), basic principles, chemical shift, spinspin
interaction, NOE, 2D-NMR, NOESY,COSEY. X-ray Crystallography: Principle of X-ray diffraction,
scattering vector, structure factor, phase problem, reciprocal lattice and Ewald sphere, Miller
indices, Zone axes, crystal lattice, Lane Equations, Bragg’s law, special properties of protein
crystals, model building, refinement and R-factor.
Unit V

Protein Engineering: Protein sources, Industrial and medical application of proteins, different
expression of proteins for large scale purifications, protein engineering strategy, rational and random
mutagenesis. Applications of protein engineering-protein in Chemical and Medical Industries:
Generation of heat stable, pH stable engymes, application in vaccine development, drug
development, sensor development.
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Course Code Course Title L T P C
20216RMC26 Research Methodology 3 0 0 2

AIM:
● The course is to understand the principles and applications of classical and modern

techniques in Biology develop skill in preparation of reports, writing research
communications and thesis

OBJECTIVES:
● To impart understanding on the concepts of statistics and to improve the Computing

knowledge of the statistical methods related to environment
COURSE OUTCOMES:

CO1- Understanding research questions and tools
CO2- Experience in scientific writings
CO3-Practice in various aspects of scientific publications
CO4-Inculcation of research ethics

Unit I
Research Selection of problem-stages in the execution of research: choosing a topic to

publication- preparation of manuscript-report writing- format of journals – proof reading – sources
of information: Journals, reviews, books, monographs, etc, Bibilograpy. Journal ; standard of
research journals – Impact factor.
Unit II:

Statistical method -Measures of dispersion: Universe and population – delimiting population
– sampling method – random sampling, stratified random sampling – types of variables: qualitative
and quantitative variables – continuous and discontinuous variables – scaling method S- mean –
standard deviation – standard error – coefficient of variation.
Unit III

Coparision of means, chisquard test, student test (ANOVA ‘’portioning of variation). F test –
model sums on one way ANOVA with interpretation of data – introduction to MANIVA – Statistical
and their use – significance test and fixing levels of significance – use of statistical software like
COSTAT and STATISTICA. Breif introduction to pie and histograms. Use of LCD.
UNIT IV:

Chromatography – priniciple, operative technique and applications of paper, TLC, adsorption
chromatography, GLC and HPLC. Ion-Exchange, molecular sieve, Electrophoretic techniques –
principle and technique of gel, SDS, high voltage and discontinuous electrophoresis, Isoelectric
focusing, plused field gel electrophoresis and capillary electrophoresis. Spectrometry –
Centrifugation techniques.
UNIT V:

X-Rays – X-Ray diffraction, crystals and detectors, quantitative analysis and applications.
Radio chemical methods – Basic concepts, counting methods and applications. Autoradiography,
detection and measurement of radioactivity, applications of radioisotopes in biology.
Text Books
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S.
No

Author Name Title of the Paper Edition/year Publication

1. C. R. Kothari Research
Methodology

2nd / 2004 New age international publishing
(p) Ltd.

2. S. Rajkumar Research
Methodology

1st / 2008 Anuradha Publication

3. Jerrold H. Zar Biostatistical
Analysis

4th/2003 Pearson Education (Singapore)
Pte. Ltd.

4. D. J. Homie and Hazel
Peck

Analytical
Biochemistry

3rd / 1998 Longman group

References
1. An introduction to practical biochemistry by David T. Plummer.
2. Physical Biochemistry – Application of Biochemistry and Molecular Biology, David

Friefelder, W.H Freeman and Co, 2nd Edition 1999.
3. Experimental Biochemistry, Robert Switzer and Liamgarrity, W.H. Freeman and Co, 3rd

1999.
4. Davis, G.B and C.A Parker, 1997. Writing the doctoral dissertation, Barrons Education

series, 2nd edition, Pp 160, ISBN: 081208005
5. Duneary, P. 2003. Authoring a Ph. D thesis: how to plan, draft, write and finish a doctoral

dissertation. Plagrave Macmillan, Pp256. ISBN 1403905843.

2728



SEMESTER III

2729



Course Code Course Title L T P C
20216SEC31 Microbial Genetics 6 1 0 6

AIM
● The emergence of molecular genetics has revolutionized large areas of modern biological

and biochemical research work it has had a huge impact on the biotechnology industry.

OBJECTIVE
● To extend the knowledge on molecular basis of mutation at microbial level
● To focus on gene regulation and expression mechanisms
● To understand the principles role of plasmids and gene transfer methods

OUTCOME
CO1- Understood genome organization of model organisms.

CO2 - Learn molecular mechanisms that underlie mutations.

CO3- Study about transformation,transduction and conjugation.

CO4- Are able to describe the nature of the transposable elements

Unit I
Trends in Gene discovery. Nucleic acids as genetic information carriers: concept of gene –

allele, cistron, replicon – origin of mutation – mutagens – physical, chemical and biological agents.
Induced mutation types – mechanisms of mutation induction – suppression of mutations – Intergenic
and intragenic suppression.
Unit II

Transformation- Griffith experiments, natural or artificial competence transformation in
Bacillus, E. coli, Haemophilus and Streptococcus – mechanism of recombination – genetic
mapping.
Unit III

Bacterial conjugation – F plasmid – structure and functions. Origin of Conjugation – Hfr and
F’ strains. Interrupted and uninterrupted mating – time map and recombination map. Conjugation in
E. coli, Pseudomonas. Plasmids, F-factors description and their uses in genetic analysis. Colicins
and col factors.
Unit IV

Transduction – generalized and specialized transduction – P1 phage – mechanism of gene
transfer through lambda and P1 phages. HFT and LFT lysate. Co- transduction – transduction
mapping.
Unit V

Regulation of bacterial gene expression – Operon model – lac, ara, trp and his operons,
operon concept, catabolite repression, instability of bacterial RNA, positive and negative regulation,
inducers and co-repressors. Attenuation – lac and trp operons; Human genetics: pedigree Analysis,
Genetic disease through gene map, Micro array techniques, Single nucleotide polymorphisms
(SNPs)
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Text Books

S.
No

Author Name Title of the Paper Edition/year Publication

1. Larry Snyder, Wendy
Champness

Molecular Genetics
of Bacteria

1997 American society of
Microbiology

2. David Freifelder Molecular Biology 2nd/1990 Narosa Publishing
House

3. William S. Klug, Michael
R. cummings

Concept of Genetics 7th/2003 Pearson
Education(Singapore)
Pte. Ltd.

References
1. Siger, M., Berg, P. (1991). Genes and Genomes, University Science Book.
2. Snustad, D., Simmons, J. and Jenkins, B. (1997). Principles of Genetics, First edition, John

Wiley and Sons.
3. Watson, J.D., Hopkins, N.H., Roberts, J.W., Stietz, J.A. and Weiner, A.M. (1998). Molecular

biology of the gene, 4th edition, Benjamin / Cummings Publishing Company.
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Course Code Course Title L T P C
20216SEC32 Microbial Biotechnology 6 1 0 6

AIM
To understand the gene and its role in genetic engineering aspects

OBJECTIVES
● To learn the basic principles of nucleic acid and recombinant technology.
● To understand the relationships between molecule/cell level phenomena.
● Studying the concepts and mechanism of central dogma.

COURSE OUTCOME
CO1- Developed an understanding in recombinant DNA technology.

CO2- candidate to recollect the basics of Molecular Genetics and apply a cognitive thinking.

CO3-Possibilities ranging from the treatment of human diseases to develop novel medicines

Unit I:
Nucleic acids – Types- DNA, RNA- structures, functions. Vectors – plasmids (Ti plasmids,

pBR322, pSC101, pUC), cosmids, bacteriophages- Structures and functions. DNA replication-
process,enzymology and inhibitors of replication. Enzymes-DNA polymerases, RNAses, Ligases,
Taq polymerases, Topoisomerases-uses and applications. DNA damage-Types
(deamination,oxidative damage, alkylation, pyrimidine dimmers. Repair mechanisms.
Unit II:

Gene-definition, concepts, structure and functions. Cloning techniques, Genomic librarary.
RAPD, RFLP, AFLP and SSR marker in molecular studies and its application. Principles and
techniques of Nucleic acid hybridization, protein sequencing and blotting techniques, PCR, DNA
fingerprinting.
Unit III:

Biotechnology-Definitions, Concepts and Scope, History and achievements. Screening for
products from microorganisms – Inoculum development – Long term preservation of microbes.
Biological approaches in microbial production of aminoacids, organic acids, antibiotics, vitamins,
steroids and sterols.
Unit IV:

Strain improvement – Applications of mutation, Recombination and DNA Technology.
Recombinant DNA Technology – Principles and applications, enzymology of process. Restriction
enzymes – Types, recognition sites and specificity.
Unit V:

Biotransformation – Strategies and techniques involved in the process. Immobilization
methods – advantages, immobilization production of Mabs. Insulin, somatotropin, IFNs, Vaccines
by cloning. Microalgal biotechnology – Dunaliella, Biotechnological potentials of microalgae as
food, feed, fuel and pharmaceuticals.
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Text Books:
1. Benjamin, L (1990). Gene. IV Edn. Oxford Univ. Press, Oxford.
2. Berg. M.M. and Howe, M.M(1989). Mobile DNA. American society for Microbiology,

Washington D.C.
3. Brown, T.(1991) Essential Molecular Biology – A Practical approach. Vol.I

Vol II Oxford Univ. Press. Oxford.
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Course Code Course Title L T P C
20216SEC33L Microbial Genetics and Biotechnology Lab 0 0 5 3

AIM:
● To facilitate the students to know the biotechnological aspects in plant growth and

improvement.
OBJECTIVES

● Genetic laboratory course to introduce the students to learn about prokaryotic and

eukaryotic∙ genetic system using modern techniques.

OUTCOMES
● This curse will provide to this students about the mechanics of experimentation methods of

genetics.

Experiments
1. Isolation of plasmid DNA from bacteria by Spectrophotometric assay.
2. Isolation of chromosomal DNA from bacteria by Agarose gel electrophoresis.
3. Development of competent cells in E. coli.
4. Separation of protein by SDS PAGE
5. Isolation of antibiotic resistant auxotropic mutants.
6. Separation of proteins using Column chromatographic techniques (Gel filtration).
7. Immobilization techniques – alginate beads.
8. Estimation of citric acid and ethanol.

DEMONSTRATION
1. Gel Electrophoretic methods.
2. UV transillumination
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Course Code Course Title L T P C
20216SEC34A Microalgal Technology 5 0 0 4

AIM:
● To facilitate the students to know the tissue culture aspects in crop improvement

OBJECTIVES
● To understand the basic principles of tissue culture technique and its applications

OUTCOMES
● To know the basic technique of tissue cultures
● To produce new plants through this tissue culture
● To gain the knowledge about tissue culture in crop improvements.
● To know the applications of tissue culture in various fields.

Unit I
Introduction - history, scope and concepts of basic techniques in plant tissue culture.

Laboratory requirements and organisation. Sterilization-filter, heat and chemical. Media preparation
- inorganic nutrients, organic supplements, carbon source, gelling agents, growth regulators and
composition of important culture media (MS, White,s and Gamborg’s media).
Unit II

Cell, tissue and organ culture - Isolation of single cells, selection and types of cells, tissue
explants and organs for culture - paper, raft nurse technique, plating method, microchamber
techniques, cell suspension cultures - batch, continuous, chemostat culture - synchronization of
suspension culture, cellular totipotency, cytological, cytochemical and vascular differentiations -
totipotency of epidermal and crown – gall cells.
Unit III

Micropropagation - clonal propagation of elite germplasm, factors affecting morphogenesis
and proliferation rate, technical problems in micropropagation. Organogenesis - formation of shoots
and roots - role of growth regulators and other factors, somaclonal and gametoclonal variations.
Somatic embryogenesis - Process of somatic embryogenesis, structure, stages of embryo
development, factors affecting embryogenesis, synthetic seeds.
Unit IV

Haploid production - androgenesis, gynogenesis - techniques of anther culture –
segmentation pattern in microspore - isolated pollen culture - plantlets from haploids - diploidisation
- factors influencing androgenesis, haploidy through gynogenesis, haploid mutants, utilization of
haploids in plant breeding. Protoplast culture: Isolation of protoplasts - mechanical and enzymatic
sources, culture of protoplasts, viability. Protoplastfusion - spontaneous, mechanical, induced
electrofusion, selection of somatic hybrids, cybrids, importance.
Unit V

Cryopreservation and gene bank - Modes of preservation, preparation of materials for deep
freezing, cryopotectors, storage strategies, assessment of successful cryopreservation, application
and limitations. Application of tissue culture in forestry, horticulture, agriculture and
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pharmaceutical industry, transgenic plants.
REFERENCES

1. Bhojwani, S.S. and Razdan, M.K. (1983). Plant Tissue Culture: Theory and
Practice. Elsevier Science Publishers, Netherlands.

2. Dodds, J.H. and Roberts, I.W. (1985). Experiments in Plant Tissue Culture.
Cambridge University Press, UK.

3. Fowler, M.W. (1986). Industrial Application of Plant Cell Culture. In:
Yeoman, M. M. (ed.). Plant Cell Culture Technology. Blackwell, Oxford,
London.

4. Hammoond, J., McGarvey, P. and Yusibov, V. (2000). Plant Biotechnology.
Springer Verlag, New York.

5. Johri, B.M. (1982). Experimental Embryology of Vascular Plants. Narosha
Publishing House, New Delhi.

6. Kalyan Kumar, De (1992). An Introduction to Plant Tissue Culture. New
Central Book Agency, Calcutta.

7. Ramawat, K.G. (2000). Plant Biotechnology. S. Chand and Co. Ltd., New
Delhi.

8. Razdan, M.K. (2004). Introduction to Plant Tissue Culture (2nd ed.). Oxford
and IBH Publishing Co. Pvt. Ltd., New Delhi.

9. Reinert, J. and Bajaj, Y.P.S. (1977). Plant Cell Tissue and Organ Culture: A
Laboratory Manual. Narosa Publishing House, New Delhi.

Vasil, I.K. (1986). Cell Culture and somatic Cell Genetics of Plants (3 Volumes). Academic
Press Inc.
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Course Code Course Title L T P C
20216SEC34B Nanotechnology 5 0 0 4

Aim
To understand about nanotechnology principles and its applications

Objective:
To gain knowledge about Nanotechnology and its commercial promise

Outcomes:
To understand the basic principles and method of Nanotechnology
To know the applications of Nanotechnology
To understand the groundbreaking innovations in medicine and medical implants,

environment and other field

Unit I: Introduction to bionanotechnology

Milestones in History – bionanotechnology – concept and future prospects –
application in Life Sciences. Terminologies – nanotechnology,
bionanotechnology, nanobiomaterials, biocompatibility, nanomedicine, nanowires,
quantum Dots, nanocomposite, nanoparticles, nanosensors. Biotechnology to
bionanotechnology, natural bionanomachines. Current status of
bionanotechnology.

Unit II: Synthesis of nanoparticles

Molecular nanotechnology – nanomachines – collagen. Uses of nanoparticles –
cancer therapy – manipulation of cell and biomolecules. Cytoskeleton and cell
organelles. Types of nanoparticles production – physical, chemical and
biological. Microbial synthesis (bacteria, fungi and yeast) of nanoparticles –
mechanism of synthesis.

Unit III: Types of nanoparticles and methods of characterization

Nanoparticles – types, functions – Silver, Gold and Titanium. Physical and
chemical properties of nanoparticles. Characterization of nanoparticles – UV-
Vis spectroscopy, particle size analyzer, Electron Microscopy – HRTEM, SEM,
AFM, EDS, XRD. Other tools and techniques required for bionanotechnology:
rDNA technology, site directed mutagenesis, fusion proteins, X- Ray
crystallography, NMR. Bioinformatics: molecular modeling, docking, computer
assisted molecular design.

Unit IV: Applications of bionanotechnology

Drug and gene delivery – protein mediated and nanoparticle mediated. Uses of
nanoparticles in MRI, DNA and Protein Microarrays. Nanotechnology in health
sectors. Nanomedicines, Antibacterial activities of nanoparticles.
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Nanotechnology in agriculture. Toxicology in nanoparticles – Dosimetry.

Unit V: Merits and demerits of nanoparticles

Advantages of nanoparticles – drug targeting, protein detection, MRI, development
of green chemistry – commercial viability of nanoparticles. Disadvantages –
pollution and health risks associated with nanoparticles.

REFERENCES
1. Parthasarathy BK. Introduction to Nanotechnology, Isha Publication. 2007.
2. Elisabeth Papazoglou and Aravind Parthasarathy. Bionanotechnology. Morgan and Claypool

Publishers. 2007.
3. Bernd Rehm. Microbial Bionanotechnology: Biological Self-assembly Systems and

Biopolymer-based Nanostructures. Horizon Scientific Press. 2006.
4. David E Reisner and Joseph D Bronzino. Bionanotechnology: Global Prospects. CRC Press.

2008.
5. Ehud Gazit. Plenty of Room for Biology at the Bottom: An Introduction to

Bionanotechnology. Imperial College Press. 2006.
6. Kamali Kannangara. Nanotechnology: Basic science and emerging technologies- Mick

Wilson, Overseas Press. 2005.
7. Mark A Ratner and Bandyopadhyay AK. Nano Materials. Nanotechnology: A gentle

introduction to the Next Big Idea, New Age Publishers. 2002.

8. Pradeep T. Nano Essentials understanding nanoscience and Nanotechnology. 1st edition.
TMH publications. 2007.

9. Parag Diwan and Asish Bharadwaj. Nanomedicines, Pentagan Press. 2006.
10. Vladimir P Torchilin. Nanoparticles as Drug Carriers. Imperial College Press, North Eastern

University, USA. 2006.
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OPEN ELECTIVE

Course Code Course Title L T P C
202ENOEC Writing for the Media 4 0 0 4

Aim:
● To equip students to enter into the realm of mass media.

Objective:
● To comprehend the intricacies of mass media
● To know about the barriers to mass communication
● To understand the function of mass media
● To learn the different kinds of news
● To enhance the different kinds of writing for media

Outcome:
● Understand the intricacies of mass media
● Learn to write for the media

UNIT-I
Mass communication- Barriers to mass communication and mass culture- Function of mass media -
Media effects, Qualities of media men.
UNIT-II
News- Hard and soft news- Expected and unexpected news- Box news- Follow up news-Scoop-
Filters- Human interest stories- Recognizing and evaluation news.
UNIT-III
News and views- News analysis, Editorial, Columns, Article, Middle reviews, Letters-Features.
UNIT-IV
Reporting- Crime, Court, Election, Legislature, Sports, Development Investigative, Interpretative
depth.
UNIT-V
Writing for Media-Inverted pyramid style-Feature style-TV/Broadcast, New style writing TV/Radio
Documentaries- Writing Advertisements-Practical
Reference Book:-
Author Title of the book Edition / Year Publisher
Susan Journalism
John
Hogenberg

Professional Journalism 2012

M.James Neal News Writing and Reporting Surjeet Publication
M.V Komath The Journalist’s Handbook
D.S Mehta Mass Communication &

Journalism
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Course Code Course Title L T P C
202MAOEC Applicable Mathematical Techniques 4 0 0 4

Aim:
● To acquaint with the basic concept of Interpolation.

Objectives:
● Understand the basic concept of Interpolation.
● To enhance the knowledge about Assignment Problems, Replacement Problems,
Decision Analysis and Game Theory.

Outcomes:
● Students using OR techniques in business tools for decision making
● Students develop Assignment problem and Replacement problems
● Understand the concept of decision analysis and game theory
● Students gets the knowledge about interpolation

UNIT I
Interpolation with unequal intervals: Newton’s, Lagrage’s, and inverse interpolation
UNIT II
Assignment Problems
UNIT III
Replacement Problems
UNIT IV
Decision Analysis
UNIT V
Game Theory

References
Unit I, “Numerical Methods in Science and Engineering” M.K.Venkatraman
Units II to V, “Operations Research”, Kantiswarup, P.K. Gupta and Manmohan
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Course Code Course Title L T P C
202PHOEC Biomedical Instrumentation 4 0 0 4

Aim:
● To understand the concepts and application of electronic Instrumentation in the Medical

field.

Objective:
● Understanding basic principles and phenomena in the area of medical diagnostic

instrumentation,
● Theoretical and practical preparation enabling students to maintain medical instrumentation

OUTCOMES:
Define basic medical terms and physical values that can be handled by medical
instrumentation,
Describe methods and implementation of electrical and nonelectrical medical parameters
diagnostic,
demonstrate measuring of basic medical parameters,
Calculate basic parameters of the equipment for using in electro diagnostic and electro
therapy,
Apply safety standards and select disposal method and procedures for electrical diagnostic
equipment.

UNIT – I: BIO ELECTRIC SINGNALS AND ELECTRODES
Fundamentals of medical instrumentation – Sources of biomedical signals – basic medical

instrumentation – Intelligent medical instrumentation system – Origin of Bio electric signals –
Recording Electrodes – Silver – Silver chloride electrodes – Electrodes for ECG – Electrodes for
EEG – Electrodes for EMG.
UNIT – II: RECORDING SYSTEM AND RECORDERS

Basic recording system – General consideration for signal conditions – Preamplifiers –
Biomedical signal analysis technique – main amplifier and driver stage – Writing systems – direct
writing recorders – the ink jet recorders – Electrocardiograph, Electroencephalograph –
Electromyography and other Biomedical recorders.
UNIT – III: MEASUREMENT AND ANALYSIS TECHNIQUES

Electro cardiography – measurements of Blood pressure - measurements of Blood flow and
cardiac output, Respiratory therapy Equipment – Origin of EEG – Action Potentials of the brain –
evoked potentials – Placement of electrodes – Recording set up – Analysis of EEG.
UNIT – IV: MAGNETIC RESONANCE AND ULTRASONIC IMAGILG SYSTEMS

Principles of NMR Imaging system – Image reconstruction Techniques – Basic NMR
components – Biological efforts of NMR Imaging – Advantages of NMR Imaging System –
Diagnostic ultra Sound – Physics of ultrasonic waves – metical ultra sound – basic pulse – echo
apparatus, A – Scan – echocardiograph(M mode).
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UNIT – V: ADVANCED BIO MEDICAL SYSTEMS
Pacemakers – Need for Cardiac pacemaker – External Pace makes – Implantable Pace

makers – recent development in Implantable Pacemakers – Pacing system Analyzer – Defibrillator –
Pacer – Cardioverter – Physiotherapy and electro therapy equipment – High frequency heat therapy
– short wave diathermy – microwave and ultrasonic therapy – pain relief through electrical
simulation.

Books for Study
1. R.S Khandpur, Handbook of Biomedical instrumentation, Tata McGraw Hill publishing

company Limited. New Delhi,(2003). (Unit I,II,IV & V)
2. Lestlie Cromwell, Fred J. Weibell, Erich A. Pfeiffer, Bio medical instrumentation and

measurements, PHI, New Delhi.(Unit-III)

Book for Reference
1. M.Arumugam, Biomedical Instrumentation, Anuradha Agencies, Kumbakonam (2000).
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Course Code Course Title L T P C
202CHOEC Open Elective-Green Chemistry 4 0 0 2

Aim:
● To reduce the soil and water pollution in environment.

Objectives:
● To learn about the environmental status, public awareness in evolution, principles involved

in green chemistry, bio-catalytic reactions, global warming and its control measures,
availability of green analytical methods.

Outcomes:
● To understand the environmental status and evolution.

∙ To know about the Pollution and its prevention measures.
∙ To familiarize the green chemistry.
∙ To learn about the bio-catalytic reactions.
∙ To understand about the vitamins and antiobiotics.

Unit I - Introduction
Introduction-Current status of chemistry and the Environment-Evolution of the Environmental
movement: Public awareness - Dilution is the solution to pollution-Pollution prevention.
Unit II - Principles
Green Chemistry – Definition – Principles of Green Chemistry - Why is this new area of Chemistry
getting to much attention - Why should chemist pursue the Goals of Green Chemistry - The roots of
innovation – Limitations.
Unit III - Bio Catalytic Reactions
Green Chemistry Using Bio Catalytic Reactions – Introduction - Fermentation and Bio
transformations - Production of Bulk and fine chemicals by microbial fermentation Antibiotics –
Vitamins - Bio catalyses synthesis of industrial chemicals by bacterial constructs - Future Tends.
Unit IV - Green House Effect
Green house effect and Global Warming – Introduction - How the green house effect is produced -
Major sources of green house gases - Emissions of CO2 - Impact of green house effect on global
climate - Control and remedial measures of green house effect - Global warming a serious threat -
Important points.
Unit V - Green Analytical Methods
Future trends in Green Chemistry - Green analytical methods, Redox reagents, Green catalysts;
Green nano-synthesis, Green polymer chemistry, Exploring nature, Biomimetic, Proliferation of
solvent-less reactions; Non-covalent derivatization, Biomass conversion, emission control
References:
1. Introduction to Green Chemistry – M.Rayan and M.Tinnes
2. New Trends in Green Chemistry – V.K.Ahluwalia and M.Kidwai
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Course Code Course Title L T P C
202CSOEC M-Marketing 4 0 0 4

OBJECTIVES
● Understand Mobile Business strategies.
● To understand Mobile marketing tools and techniques.
● To know Mobile technologies.

OUTCOMES
● Upon Completion of the course, the students should be able to:
● Analyze various mobile marketing strategies.
● Market Mobile based Applications.
● Apply various tools in mobile marketing.

UNIT I : Introduction
Mobile Marketing Campaign, Fortune 500 and Mobile Marketing, consumers engagement

with mobile, Terminologies.

UNIT II : Businesses Vs mobile marketing
classic mistakes in mobile marketing, laying foundation for successful mobile marketing

campaign, understanding technology behind mobile marketing – Android, iOS, Windows Phone.
UNIT III

Strategic thinking about Mobile marketing campaign, Mobile Marketing Tools – setting up
mobile website for different firms, using SMS, MMS and apps to drive customers to business and
other ways to attract customers.
UNIT IV: Location Based Marketing

LBS, NFC, Bluetooth and LBA, 2D codes, Tablet, Other Mobile Applications, Business
Firms connecting to customers using Mobile – case study, Mobile Marketing for B2B companies,
Mobile E-commerce to Drive Revenue.
UNIT V: Mobile Payments

Present and Future Mobile Technology, Mobile Application Development.
REFERENCE BOOKS:
1. Go Mobile: Location Based Marketing, Apps, Mobile Optimized Ad Campaigns, 2D
codes and other Mobile Strategies to Grow your Business, Jeanne Hopkins, Jamie Turner,
John Wiley&Sons Inc., 2012.
2. M- Commerce, Paul Skeldon, Crimson Publishing, 2012.
3. M-Commerce Technologies, Services and Business Models, Norman Sadeh , Wiley 2002.
4. Mobile Commerce, Opportunities, Applications and Technologies of Wireless Business,
Paul Mary, Tom Jell, CambridgeUniversity Press, 2001.
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Course Code Course Title L T P C
202CMOEC Open Elective- Financial Services 4 0 0 2

AIM
To analyze the various financial institutions and their services.

OBJECTIVES
1. To gain knowledge on financial services.
2. To understand importance of various services including banking, insurance, mutual funds.

OUTCOME
To introduces meaning and functions of Financial Intermediaries
To understand the role of merchant bank and its services
To provide information regarding management of mutual funds and Regulations
To understand the role and functions of financial services Marketing
To know the structure and types of debt Instruments
To realize Foreign Exchange Market
UNIT – I
Financial system-An Overview: Indian Financial System-Global Financial System-Financial
Services Environment- Credit Rating –Factoring and Forfeiting –Leasing
UNIT – II
Financial Markets –An Overview: Definition-Role-Functions-Constituents-Financial
Instruments-Capital Market instruments-Indian money and Capital Market-Global Financial
Markets.
UNIT – III
Money Market –An Overview:
Definition-Characterstistics-Objectives-Imporatance-Functions-Segment-Financial
Institutions-Indian Money Market-Global Money Market
Unit – IV
Capital Market: Money Market-Characteristics-Functions-New financial Instruments-measures of
Investor Protection-Indian Capital Market-Major Issues
Unit-V
Stock Exchange: History of Stock Exchange-Functions-Indian Stock Exchanges-Organization
structure-Regulations of Stock Exchange –Recent Developments
REFERENCE BOOKS

1. Gordon , Natarajan – Financial Market and Services.
2. Dr. S. Gurusamy – Financial services and Market.
3. Kucchol S.C. – Financial Management
4. Pandey I.M. – Financial Management.
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Course Code Course Title L T P C
20216SEC41 Pharmaceutical Microbiology 6 1 0 6

AIM
● The information gained will help the students to formulate novel drugs.

OBJECTIVES:
● To facilitate the students to know the definite path of metabolism of drugs and drug

discovery
OUTCOMES:

● This course gives information on drug designing, novel techniques in drug discovery and the
role of biotechnology in pharmaceutics.

Unit – 1 Antibiotics and synthetic antimicrobial agents
Antibiotics and synthetic antimicrobial agents, Antifungal antibiotics, antitumor

substances.Peptide antibiotics, Chloramphenicol, Sulphonamides and Quinolinone antimicrobial
agents.Chemical disinfectants, antiseptics and preservatives.

Unit – 2 Mechanism of action of antibiotics
Mechanism of action of antibiotics (inhibitors of cell wall synthesis, nucleic acid and

protein synthesis). Molecular principles of drug targeting.Drug delivery system in gene therapy
Bacterial resistance to antibiotics. Mode of action of non – antibiotic antimicrobial agents.
Penetrating defenses – How the antimicrobial agents reach the targets (cellular permeability barrier,
cellular transport system and drug diffusion).

Unit – 3 Microbial production and Spoilage of pharmaceutical Products
Microbial contamination and spoilage of pharmaceutical products (sterile injectibles,

non injectibles, ophthalmic preparations and implants) and their sterilization.
Manufacturing procedures and in process control of pharmaceuticals.
Other pharmaceuticals produced by microbial fermentations (streptokinase,
streptodornase). New vaccine technology, DNA vaccines, synthetic peptide vaccines, multivalent
subunit vaccines. Vaccine clinical trials.

Unit – 4 Regulatory practices, biosensors and applications in Pharmaceuticals
Financing R&D capital and market outlook. IP, BP, USP. Government regulatory practices

and policies, FDA perspective. Reimbursement of drugs and biologicals, legislative perspective.
Rational drug design. Immobilization procedures for pharmaceutical applications (liposomes).
Macromolecular, cellular and synthetic drug carriers. Biosensors in pharmaceuticals.Application of
microbial enzymes in pharmaceuticals.

Unit – 5: Quality Assurance and Validation
Good Manufacturing Practices (GMP) and Good Laboratory Practices (GLP) in
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pharmaceutical industry. Regulatory aspects of quality control. Quality assurance and quality
management in pharmaceuticals ISO, WHO and US certification. Safety in microbiology laboratory.
BOOKS/REFERENCE
1. Pharmaceutical Microbiology – Edt. by W.B.Hugo & A.D.Russell Sixth
edition. Blackwell scientific Publications.
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Course Code Course Title L T P C
20216SEC42 Biostatistics and Bioinformatics 6 1 0 6

Unit I – Definitions
Scope of Biostatistics, probability analysis – variables in Biology, collection, classification

and tabulation of data – Graphical and diagrammatical representation – scale diagrams – Histograms
– frequency polygan – frequency curves. Measures of central tendency – arithmetic Mean, Median
and Mode – calculation of mean, median, mode in series of individual observations, discrete series,
continuous open – end classes. Measure of dispersion – Standard Deviation and Standard curves,
Measures of central tendency on Variance.
Unit II – Correlation and regression

Simple correlation – Correlation coefficient – Regression simple linear regression. Basic
ideas of significance test – Hypothesis testing level of significance – Test based on student ‘t’ ‘chi’
square and goodness of fit. ‘F’ test – ANOVA.
Unit III – Databases

Biological resource databases – Examples and application – Sequence Analysis – protein and
nucleic acid.
Unit IV – Genomics and proteomics

Sequencing genomes – sequence assembly – genome on the web – annotating and analyzing
genome sequences. Proteomics pathway databases.
Unit V – Sequence analysis

Pair wise sequence comparison, protein data bank, SWISS-PROT, Genbank – sequence
queries against biological databases – BLAST and FASTA – multifunctional tools for sequence
analysis, multiple sequence alignments, phylogenetic alignment – profiles and motifs.
Text Books
S.
No

Author Name Title of the Paper Edition/year Publication

1. D.R. Westhead, J.
Howard Parish and
Richard M. Twymans

Bioinformatics 1st /2003 Viva Books Private
Limited

2. S. Sundara Rajan, R.
Balaji

Introduction to
Bioinformatics

1st /2002 Himalaya Publishing
House

3. Rashidi, H.H. and
Bvehler, L.K

Bioinformatics Basics:
Applications in
Biological Science and
Medicine

2002 CRC Press, New York.
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References
1. Cynthia Gibas and Per Jambek (2001) Developing Bioinformatics Computer Skills, Shroff

Publishers and Distributions Pvt. Ltd., O’reilly, Mumbai.
2. Misener, S. and Krawetz, S.A. (2000). Bioinformatics Methods and protocols, Human Press
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4. Cynthia Gibas and Per Jambek (2001) Developing Bioinformatics Computer Skills, Shroff

Publishers and Distributions Pvt. Ltd., O’reilly, Mumbai.
5. Misener, S. and Krawetz, S.A. (2000). Bioinformatics Methods and protocols, Human Press

Totowa, New Jessey.
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Course Code Course Title L T P C
20216SEC43L Pharmaceutical Microbiology Lab 5 0 0 4
Aim

To provides knowledge and understanding with regards to the significance of the
presence of bacteria, yeasts, moulds, viruses and toxins in pharmaceutical raw materials,
intermediates, new products and pharmaceutical production.
Objective

Culture and identification of important human pathogens, microbial growth
conditions, effect of antimicrobial agents, development of resistance against antimicrobial
agents, sterilization and disinfection, bacterial virulence factors, production and control of
vaccines.
Course outcome
CO1 - Aseptic condition relevance to healthcare and the pharmaceutical industry.
CO2 - Knowledge and understanding of the practical aspects of pharmaceutical
microbiology.
CO3 - Perform practicals on antimicrobial activity

CO4- Learn the production of antibiotics from microbes.

Lab Work

1. Introduction to equipment and glassware used in microbiology laboratory (BOD,
Incubator, laminar flow, aseptic hood, autoclave, hot air sterilizer, deep freezer, etc.,)

2. Study of morphology of different microbes
3. Preparation of various culture media (Determination of microbial colony characteristics)
4. Isolation of pure cultures by streak plate, spread plate & pour plate techniques.
5. Enumeration of bacteria by direct microscopic count.
6. Motility test by Hanging drop method
7. Microbiological assay of antibiotics by cup plate method and other methods
8. Characterization of microbes through Bio chemical reactions (IMViC)
9. Evaluation of any disinfectant by phenol coefficient test
10. Study of Oligodynamic action (of metals on bacteria)
11. Preservation of microorganisms (slant and stab cultures)
12. Sterility testing of Pharmaceuticals
13. Microbiological Analysis of Water.
14. Production of antibiotics using microbes
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Course Code Course Title L T P C
20216SEC44A Bioethics and IPR 5 0 0 4

Aim
To understand the basic principles of Bioehtics and IPR

Objective
Students will gain awareness about Bioethics and Intellectual Property Rights (IPRs) to take

measure for the protecting their ideas
Outcome

To know about Bioethics and Intellectual Property Rights (IPRs)
They will able to devise business strategies by taking account of IPRs
They will be able to assists in technology upgradation and enhancing competitiveness.
They will acquire adequate knowledge in the use of genetically modified organisms and its

effect on human health
They will gain more insights into the regulatory affairs.

Unit I

Bioethics Concept, philosophical considerations, epistemology of science, ethical terms,
principles and theories and relevance to biotechnology. Ethics and the law issues -
genetic engineering, stem cells, cloning, medical techniques, transhumanism and
bioweapons. Research concerns - animal rights, ethics of human cloning, reproduction and
stem cell research.

Unit II
Emerging issues - biotechnology’s impact on society, DNA on the witness stand and use

of genetic evidence in civil and criminal court cases. Challenges to public
policy, regulations, improving public understanding of biotechnology products to correct
misconceptions.

Unit III Introduction to IPR & Legal Protection

Basics of patents, types of patents, Indian Patent Act 1970, recent amendments,
filing patent application, precautions before patenting – disclosure and
non-disclosure. WIPO treaties, Budapest treaty, PCT and implications, role of a
country patent office and procedure for filing a PCT application. Types of IP -
patents, trademarks, copyright & related rights, industrial design, traditional
knowledge, geographical indications and international framework for the protection
of IP. Introduction to history of GATT, WTO, WIPO and TRIPS. Global scenario of
patents and Indian position, patenting of biological materials. IP as a factor in R&D and
IP relevance to
Biotechnology.

2752



Unit IV Patent Filing and Infringement

Patent application - forms and guidelines, fee structure and time frames. Types of patent
applications, provisional and complete specifications, PCT and convention patent
applications. International patenting - requirement, procedures and costs. Financial
assistance for patenting and introduction to existing schemes. Publication of patents -gazette
of India, status in Europe and US. Patenting by research students,
lecturers and scientists. University/organizational rules in India and abroad, credit
sharing by workers and financial incentives. Patent infringement - meaning, scope,
litigation, case studies and examples.

Unit V Biosafety

Introduction and historical background. Introduction to biological safety cabinets,
primary containment for biohazards, biosafety levels, biosafety levels of specific
microorganisms, recommended biosafety levels for infectious agents and infected animals.
Biosafety guidelines by Government of India. Definition of GMOs and LMOs. Roles of
Institutional Biosafety Committee, RCGM, GEAC etc. for GMO’s applications in food and
agriculture. Environmental release of GMOs, risk assessment; risk management and
communication. Overview of national regulations and relevant international
agreements including Cartagena protocol.

Important Links

1. Bioethics - by Ellen Frankel Paul, Fred D. Miller, Jeffrey Paul, Fred Dycus
Miller Cambridge University Press, 2002.

2. Bioethics & Science, John A. Bryant, Linda Baggott la Velle, John F. Searle
– 2002.

3. http://www.w3.org/IPR/
4. http://www.wipo.int/portal/index.html.en
5. http://www.ipr.co.uk/IP_conventions/patent_cooperation_treaty.html
6. www.patentoffice.nic.in
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Course Code Course Title L T P C
20216SEC44B Molecular Immunology 5 0 0 4

Aim:
● This subject considers immune responses at the molecular level and covers the role of

immune receptors on immune cells in the initiation of immune responses
Objective:

● To understand the immune response in molecular level
Outcome

● To describe the structure and function of immunological receptors and apply this information
towards building a comprehensive understanding of the initiation of immune responses at the
molecular level

● To describe the various stages of immune cell development and compare this with abnormal
development in a range of immunodefficiency conditions

● To explain how immunoregulation occurs and relate it to the overall function of the immune
system in the healthy host as well as in immune disease states

Unit I Fundamental Concepts and Anatomy of the Immune System
Terminology – Antigen, immunogen, hapten, allergen, tolarogen, super

antigens, antibody, immunoglobulin, antigenigity, immunogenicity. Self & nonself,
innate & acquired immunity. Haematopoesis. Organs, tissues, cells and mediators of
immune system - primary lymphoid organs, secondary lymphoid tissues, lymphocytes,
cytokines and lymphokines. Lymphatic system, lymphocyte circulation and lymphocyte
homing. Mucosal and Gut associated lymphoid tissue (MALT&GALT) and mucosal
immunity. Principles of cell signaling.
Unit - II Immune Responses Generated by B and T lymphocytes

B cell: B cell development, maturation, activation and differentiation. B cell receptor
and determinants. B cell subsets. Immunoglobulins - basic structure, classes & subclasses
of immunoglobulins, antigenic determinants, multigene organization of immunoglobulin
genes and immunoglobulin super gene family. Generation of antibody diversity.

T cell: T cell development, maturation, activation and differentiation. T cell receptor
and determinant. T cell subsets. TCR complex. Antigen processing and presentation -
endogenous antigens, exogenous antigens, non-peptide bacterial antigens Cell to cell
co-operation and hapten-carrier system.
Unit - III Immune Response

Recognition & response: Non specific and Specific. Nonspecific: Natural
built-in barrier, phagocytosis. Complements, natural killing, inflammatory response.
Specific: HI & CMI. Antigen recognition and response. Major Histocompatibility
Complex - MHC genes, MHC in immune responsiveness and disease susceptibility. HLA
typing. Kinetics of immune response and memory. Unresponsiveness: tolerance, suppression
and potentiation.
Unit - IV Vaccinology

Active, passive and combined immunization. Live, killed, attenuated, plasma derived,
sub unit, recombinant DNA, protein based, plant-based, peptide, anti- idiotypic and
conjugate vaccines – production & applications. Role and properties of adjuvants &
ISCOMS. Antibody genes and antibody engineering - chimeric and hybrid monoclonal
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antibodies, catalytic antibodies and generation of immunoglobulin gene libraries.
Unit - V Clinical Immunology

Immunity to infection, bacteria, viral, fungal and parasitic infections (with
examples from each group). Hypersensitivity – Type I, II, III and IV.

Autoimmunity and types of autoimmune diseases. Mechanism and role of CD4+ T cells, MHC
and TCR in autoimmunity. Treatment of autoimmune diseases. Transplantation –
immunological basis of graft rejection, clinical transplantation and
immunosuppressive therapy. Tumor immunology, tumor antigens, immune response to
tumors and tumor evasion of the immune system. Cancer immunology and
immunotherapy. Immunodeficiency - primary immuno - deficiencies, acquired or secondary
immuno - deficiencies.
Text Books
1. Peter J. Delves, Seamus J. Martin, Dennis R. Burton and Ivan M. Roitt. 2011. Essential

Immunology 12th Edition. Wiley - Blackwell.
2. Charles A Janeway, Jr. Paul Travers, Mark Walport, and Mark J Shlomchik.

1999. Immunobiology. 4th Edition. Journal of Current Biology publications.

2. D. M. Weir and John Stewart. 1997. Immunology. 8th Edition. Churchill Livingstone.
3. P.J.Delves, I S.J.Artin, I D.R.Burton and I.M.Roitt. 2006. Essential

Immunology. 11th Edition. Wiley - Blackwell.

4. Richard M. Hyde. 2012. Microbiology and Immunology. 3rd Edition. Springer Science
& Business Media.
Reference Books

1. Brostoff J, Seaddin JK, Male D and Roitt IM., 2002. Clinical Immunology. 6thEdition.
Gower Medical Publishing.

2. Paul William E. 1999. Fundamental of Immunology. 4th Edition. Lippencott Raven.

3. E Roitt. 2011. Essential Immunology. 12th Edition. Blackwell Publication.
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SCHOOL OF ARTS AND SCIENCE 

DEPARTMENT OF ENGLISH 

2021 – 2022  

EMPLOYABILITY  

SKILL DEVELOPMENT 

ENTREPRENEURSHIP 

EMPLOYABILITY/ SKILL DEVELOPMENT 

 
BA ENGLISH- REGULATION 2020 

 

COURSE STRUCTURE 

SEMESTER – I 

Course Code Course Title L T P C 

THEORY 

22110AEC11/ 

20111AEC11/ 

20132AEC11/ 

20135AEC11 

Language-I (Tamil-I/ 

Advanced English-I/ 

Hindi-I/  

French-I) 

4 0 0 2 

20111AEC12 English-I 4 0 0 2 

20111AEC13 Literature in 1400-1600 Period 5  0 0 3 

20111AEC14 Literature in Elizabethan Period  5 0 0 3 

20111AEC15 Social History of England-I  4 0 0 3 

20111AEC16 History of English Literature-I  5 0 0 4 

 Total    17 

      

AUDIT COURSE 

201ACLSICN Indian Constitution - - - 2 

201ACLSUHV 

 

Universal Human Values - - - 2 
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SEMESTER – II 

Course Code Course Title L T P C 

THEORY 

20110AEC21/ 

20111AEC21/ 

20132AEC21/ 

20135AEC21 

Language-II (Tamil-II/ 

Advanced English-II / 

Hindi-II/  

French-II) 

4 0 0 2 

20111AEC22 English-II 4 0 0 2 

20111AEC23 Literature in Jacobean Period 5 0 0 3 

20111AEC24 Literature in Restoration Period  5 0 0 4 

20111AEC25 Social History of England-II   4 0 0 3 

20111AEC26 History of English Literature-II   5 0 0 4 

      

RESEARCH SKILL BASED COURSE 

 

20111RLC27 Research Led Seminar - - - 1 

 Total    19 

AUDIT COURSES 

201ACLSCOS Communication Skills - - - 2 

201ACSSBBE Basic Behavioral Etiquette - - - 2 

 

 

SEMESTER – III 

Course Code Course Title L T P C 

THEORY 

20110AEC31/ 

20111AEC31/ 

20132AEC31/ 

20135AEC31 

Language-III (Tamil-III/ 

Advanced English-III / 

Hindi-III/  

French-III) 

4 0 0 2 

20111AEC32 English-III 4 0 0 2 

20111AEC33 Literature in Augustan Period 4 0 0 3 

20111AEC34 Literature in Romantic Period  4 0 0 3 

20111SEC35 Literary Forms and Prosody 5 0 0 4 

20111AEC36 Shakespeare  4 0 0 3 

 

RESEARCH SKILL BASED COURSE 

20111RMC37 Research Methodology 2 0 0 2 

 Total    19 

AUDIT COURSE 

201ACLSOAN Office Automation - - - 2 
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SEMESTER – IV 

Course Code Course Title L T P C 

THEORY 

20110AEC41/ 

20111AEC41/ 

20132AEC41/ 

20135AEC41 

Language-IV (Tamil-IV/ 

Advanced English-IV/ 

Hindi-IV/ 

French-IV) 

4 0 0 2 

20111AEC42 English-IV 4 0 0 2 

20111SEC43 Language and Linguistics 4 0 0 3 

20111AEC44 Literature in Victorian Period 4 0 0 3 

20111AEC46 Literary Criticism 5 0 0 4 

20111AEC47 Indian and European Classics in Translation 4 0 0 3 

201ENSTU45 Environmental Studies 2 0 0 2 

 Total    19 

AUDIT COURSE 

201ACLSLMS Leadership and Management Skills - - - 2 

201ACSSAQA General Aptitude and Quantitative  Ability    2 

 

SEMESTER – V 

Course Code Course Title L T P C 

THEORY 

 

20111AEC51 Literature in Modern Period-I 5 0 0 3 

20111AEC52 American Literature 5 0 0 3 

20111SEC53 English Language Teaching 5 1 0 5 

20111SEC54 Translation  5 1 0 4 

20111DSC55_ Discipline Specific Elective – I  5 0 0 3 

      

RESEARCH SKILL BASED COURSE 

20122BRC57 Participation in Bounded Research - - - 1 

 Total     19 

AUDIT COURSE 

201ACLSPSL Professional Skills - - - 2 
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SEMESTER – VI 

Course Code Course Title L T P C 

THEORY 

20111AEC61 Literature in Modern Period-II 5 0 0 4 

20111AEC62 Indian Writing in English  5 0 0 4 

20111AEC63 
Commonwealth Literature 5 1 0 5 

20111DSC64_ 
Discipline Specific Elective –II 

5 0 0 3 

201_ _OEC(2 Digit 

Course Name ) 
Open Elective     4 0 0 2 

PRACTICAL 

20112PRW65 Project Work - - - 4 

20111PEE 
Programme Exit Examination - - - 1 

 
Total     23 

AUDIT COURSE 

201ACSSIST Interview Skills Training and Mock Test - - - 2 

201ACLSCET Community Engagement - - - 1 

      

Total Credits –Programme 116 

Total Credits - Audit Courses 19 
Discipline Specific Electives 

Semester Discipline Specific Elective Courses 

V a) 20111DSC55A-Single Author Study-Tagore 

b) 20111DSC55B- Single Author Study- Charles Dickens 

c) 20111DSC55C- Single Author Study- Kamala Das 

d) 20111DSC55D- Single Author Study- R.K.Narayan 

e) 20111DSC55E- Single Author Study- Leo Tolstoy 

VI 

a) 20111DSC64A- Study of a genre-Novel 

b) 20111DSC64B- Study of a genre- One  act Play 

c) 20111DSC64C- Study of a genre-Fiction 

d) 20111DSC64D- Study of a genre-Short stories 

e) 20111DSC64E- Study of a genre-Drama 
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EMPLOYABILITY  
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Course Code Course Title L T P C 

20111AEC11 Advanced English-I 4 0 0 2 

 

 

Aim:  
 To improve the knowledge of English  

Objective: 
 To familiarize with the glossary terms, figures of speech 

 To enhance vocabulary  

 To learn how to edit and proof read 

 To know the comparison and contrast and cause and effect forms  

 To understand the impact of the speeches of famous people 

Outcome:  
 Develop vocabulary 

 Learn to edit and do proof reading 

 Read and comprehend literature 

UNIT –I  
Glossary of grammar terms  

Figures of speech  

UNIT – II  
Foreign words and phrases 

British and American Vocabulary 

UNIT – III  
Comparison and contrast  

Cause and effect  

UNIT – IV  
Editing  

Proof reading  

UNIT – V  
Speeches of famous people:  

Mahatma Gandhi-Abraham Lincoln-Swami Vivekananda-John F. Kennedy 

Reference book: 

Author Title of the book Edition / Year Publisher 

Wren and Martin English Grammar 2009 S.Chand & Company Ltd 

Meenakshi Raman & 

Sangeetha Sharma 

Technical 

Communication 

Second Edition 

2011 

Oxford University Press 

Sudhir Kumar Sharma The World’s Great 

Speeches 
- Galaxy Publishers 

 

EMPLOYABILITY  
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Course code        Course Code Course Title L T P C 

20111AEC12 English-I 4 0 0 2 
 

Aim:  
 To acquaint students with learning English through literature 

Objectives: 

 To improve English delightfully through simple poems, essays  

 To throw light on fiction 

 To read and comprehend literature 

Outcomes:  
 Read and comprehend literature 

 Appreciate the different types of poetry and prose 

 

 
UNIT –I 
Because I could not Stop for Death         -Emily Dickinson 

Stopping by Woods on a Snowy Evening        -Robert Frost 

UNIT – II 
Enterprise             -Nissim Ezekiel 

Love poem for a wife                                            -A.K Ramanujam 

UNIT –III 
The Art of Reading                                                - Lin Yutang 

An Eco-Feminist Vision                                        -Aruna Gnanadason 

UNIT –IV 
The Merchant of Death                                -Nanda Kishore Mishra & John Kennet      

She Spoke for all Nature                      -Young world ‘The Hindu’ 

UNIT –V 
Oliver Twist                                                           -Charles Dickens 

 

Text book: 

 

Author Title of the book Edition / Year Publisher 

S.Murugesan/Dr.K.Chellappan The Art of Reading/ 

Experiencing Poetry 

Reprint 2004 Emerald Publishers 

 

 

EMPLOYABILITY  
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Course Code Course Title L T P C 

20111AEC13 Literature in 1400-1600 Period 4 0 0 4 
 

Aim:  
 To acquaint with a sweep from the beginning to the summit stage of English Literature  

Objective: 
 To study the early English poetry fathered by Chaucer, followed by the early Elizabethan poets and 

the beginning of English prose and drama  

Outcome: 
 Understand British Literature from1400-1600 period 

 Explain the connections between their own experiences and the world using the texts 

   

UNIT I  
The Prologue to Canterbury Tales-The Prioress, The Wife of Bath, The Parson-Chaucer 

UNIT II 
Epithalamion                             -Spenser   

UNIT III  
Prothalamion                           -Spenser       

UNIT IV 
Essays  - Of Friendship, Of Studies                            -Bacon 

UNIT V 
Spanish Tragedy                           -Thomas Kyd          

 

 
EMPLOYABILITY/ SKILL DEVELOPMENT 
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Course Code Course Title L T P C 

20111AEC14 Literature in Elizabethan Period  4 0 0 4 
   

Aim:  
 To acquaint with the different forms of literature during Elizabethan period  

Objective: 
 To study the different sonnet forms, ‘humor’ comedy, Shakespearean tragedy and early prose 

literature during Elizabethan period  

 To learn to appreciate the different forms of literature during Elizabethan period 

Outcome: 
 Explore British Literature in Elizabethan period  

 Interpret the texts 

 
UNIT I      
Astrophel & Stella                           -Sidney 

UNIT II 
Sonnets                           -Shakespeare      

UNIT III 
Unfortunate Traveller                          -Thomas Nashe 

UNIT IV 
Alchemist                           -Ben Jonson 

UNIT V  
Othello                   -Shakespeare 

       

EMPLOYABILITY/ SKILL DEVELOPMENT 
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Course Code Course Title L T P C 

20111AEC15 Social History of England-I  5 0 0 4 

Aim:  
 To acquaint with a total picture of the English society for a better understanding 

Objective:  
 To know the socio-economic aspects from fourteenth century to eighteenth century     

Outcome: 
 Learn the social background of British literature from 1400 to Puritan England 

 Introduce about English life which have shaped English society  

UNIT I  
The age of Chaucer-Political history, London, Feudalism and the manor, Black Death, Peasants’ Revolt, John 

Wycliffe, Literature  

UNIT II 
The fifteenth century- Political history, War of Roses, Landlords and tenants, London, Manor houses, 

Nunneries, Education, William Caxton, Literature 

UNIT III  
Renaissance  

Reformation  

UNIT IV 
Shakespeare’s England-Political history, Social life, Education 

UNIT V 
Puritan England- Political history, Colonial expansion, Social life, Religion, Literature 

Text book: 

Author Title of the book Edition / Year Publisher 

G.M Trevelyan English Social History               2011 Surjeeth Publications 

 

 

EMPLOYABILITY/ SKILL DEVELOPMENT 
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Course Code Course Title L T P C 

20111AEC16 History of English Literature-I  5 0 0 4 
   

Aim:  
 To acquaint with the literary background for a better understanding 

Objective:  
 To know the literary background from fourteenth century to seventeenth century     

 To understand the biographies of different writers 

Outcome: 
 Understand the literary background of British Literature from Chaucer's age to Dryden's age 

 Know about author's biography 

 
UNIT I  
The age of Chaucer 

Fifteenth century literature 

UNIT II 
The age of Shakespeare-I 

UNIT III 
The age of Shakespeare-II 

UNIT IV  
The Caroline age 

The age of Milton 

UNIT V 
The age of Dryden 

 

Text book: 

 

Author Title of the book Edition / Year Publisher 

Hudson History of English Literature        2012 Maple Press 

 

EMPLOYABILITY  
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Course Code Course Title L T P C 

201ACLSICN Indian Constitution - - - 2 

 
Aim 

 To understand the salient features of the Indian Constitution 

 

Course Objectives: 
 To make the students understand about the democratic rule and parliamentarian administration  

 To appreciate the salient features of the Indian constitution  

 To know the fundamental rights and constitutional remedies  

 To make familiar with powers and positions of the union executive ,union parliament and the 

supreme court  

 To exercise the adult franchise of voting and appreciate the electoral system of Indian democracy. 

Course outcome: 
1. Democratic values and citizenship training are gained 

2. Awareness on fundamental rights are established  

3. The function of union government and state government are learnt 

4. The power and functions of the judiciary are learnt thoroughly 

5. Appreaciation of democratic parliamentary rule is learnt 

 

Unit I:The making of Indian constitution  

     The constitution assembly organization –character -work salient features of the constitution- written 

and detailed constitution -socialism –secularism-democracy and   republic. 

 

Unit II: Fundamental rights and fundamental duties  of the citizens 

Right of equality -right of freedom- right against exploitation -right to  freedom of religion- cultural 

and educational rights -right to constitutional remedies -fundamental duties . 

 

Unit III: Directive principles of state policy 

Socialistic principles-Gandhi an principles-liberal and general principles -differences between 

fundamental rights and directive principles 

 

Unit IV: The union executive, union parliament and Supreme Court  

   Powers and positions of the president -qualification _method of election of president and vice 

president -prime minister -Rajya  Sabah -Lok Sabah .the supreme court -high court -functions and position of 

supreme court and high court  

 

Unit V: State council -election system and parliamentary democracy in India 

State council of ministers -chief minister -election system in India-main features election 

commission-features of Indian democracy. 

 

References: 

1) Palekar.s.a. Indian constitution government and politics, ABD publications, India 

2) Aiyer, alladi  krishnaswami, Constitution and fundamental rights 1955. 

3) Markandan.  k.c.directive  Principles in the Indian constitution 1966. 

4) Kashyap. Subash c, Our parliament ,National book trust , New Delhi 1989 

 

 

EMPLOYABILITY/ SKILL DEVELOPMENT 
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Course Code Course Title L T P C 

201ACLSUHV 

 

Universal Human Values - - - 2 

 

Aim: 

This course aims at making learners conscious about universal human values in an 

integralmanner, without ignoring other aspects that are needed for learner’s personality 

development. 

 

Course Objectives : 

The present course deals with meaning, purpose and relevance of universal human values and 

how to inculcate and practice them consciously to be a good human being and realiseone’s 

potentials. 

Course  Outcomes : 

By the end of the course the learners will be able to: 

1. Know about universal human values and understand the 

importance of values in individual, social circles, career path, and national life. 

2. Learn from case studies of lives of great and successful 

people who followed and practised human values and achieved self-actualisation. 

3. Become conscious practitioners of human values. 

4. Realise their potential as human beings and conduct 

themselves properly in the ways of the world. 

Unit I 

Introduction:What is love? Formsoflove—forself, parents, family, friend, spouse, 

community, nation, humanity and other beings, both for living and non-living 

Love and compassion and inter-relatedness 

Love, compassion, empathy, sympathy and non-violence 

Individuals who are remembered in history for practicing compassion and love. 

Narratives and anecdotes from history, literature including local folklore 

Practicing love and compassion: What will learners learn gain if  they practice  love and 

compassion? What will learners lose if they don’t practice love and compassion? 

Sharing learner’s individual and/or group experience(s) 

Simulated Situations 

Casestudies 

Unit II 

 

 Introduction: What is truth? Universal truth, truth as value, truth as fact (veracity, sincerity, 

honesty among others) 
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 Individuals who are remembered in history for practicing thisvalue 

 Narratives and anecdotes from history, literature including localfolklore 

 Practicing Truth: What will learners learn/gain if they practice truth? What will learners 

lose if they don’t practiceit? 

 Learners’ individual and/or group experience(s) 

 Simulated situations 

 Casestudies 

Unit III 

Introduction: What is non-violence? Its need. Love, compassion, empathy sympathy for 

others as pre-requisites for non-violence  

Ahimsa as non-violence and non-killing 

Individuals and organisations that are known for their commitment to non- 

       violence 

Narratives and anecdotesaboutnon-violence from history,and literature including 

       local folklore 

Practicingnon-violence: What will learners learn/gain if they practice non- violence? What 

will learners lose if they don’t practice it? 

 Sharing learner’s individual and/or group experience(s) 

about non-violence 

 Simulated situations 

 Casestudies 

Unit IV 

 Introduction: What is righteousness? 

 Righteousness and dharma, Righteousness and Propriety 

 Individuals who are remembered in history for practicing righteousness 

 Narratives and anecdotes from history, literature including local folklore 

 Practicing righteousness: What will learners learn/gain if they practice righteousness? 

What will learners lose if they don’t practice it? 

 Sharing learners’ individual and/or group experience(s) 

 Simulated situations 

 Casestudies 

Unit V 

 Introduction: What is peace? Its need, relation with harmony and balance 

 Individuals and organisations that are known for their commitment to peace 

 Narratives and Anecdotes about peace from history, and literature including local 

        folklore 

 Practicing peace: What will learners learn/gain if they practice peace? What will learners 

lose if they don’t practice it? 

 Sharing learner’s individual and/or group experience(s) about peace 

 Simulatedsituations 

 Casestudies 
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Unit VI 

 Introduction: What is service? Forms of service for self, parents, family, friend, spouse, 

community, nation, humanity and other beings—living and non-living, persons in distress 

ordisaster. 

 Individuals who are remembered in history for practicing this value. 

 Narratives and anecdotes dealing with instances of service from history, literature 

       including local folklore 

 Practicingservice: What will learners learn/gain gain if they practice service? What will 

learners lose if they don’t practice it? 

 Sharing learners’ individual and/or group experience(s) regarding service 

 Simulated situations 

 Casestudies 

Unit VII 

 Introduction: What is renunciation? Renunciation and sacrifice. Self-restrainand 

       Ways of overcoming greed. Renunciation with action as true renunciation 

 Individuals who are remembered in history for practicing this value. 

 Narratives and anecdotes from history and literature,including local folklore about 

individuals who are remembered for their sacrifice and renunciation. 

 Practicing renunciation and sacrifice: What will learners learn/gain if they practice 

Renunciation and sacrifice? What will learners lose if they don’t practiceit? 

 Sharing learners’ individual and/or group experience(s) 

 Simulated situations 

 Casestudies 

 

 

 

EMPLOYABILITY/ SKILL DEVELOPMENT 
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SEMESTER – II 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
EMPLOYABILITY  
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Course Code Course Title L T P C 

20111AEC21 Advanced English-II 4 0 0 2 

 
Aim:  

 To improve the knowledge of English  

Objective: 
 To understand the format of e-mail, fax and memos 

 To write itinerary, checklist, invitation, circular, instruction, recommendations 

 To understand the impact of the biographies of famous people 

Outcome:  
 Develop technological skill  

 Able to write in a variety of formats  

 Read biographies and develop personality 

 

UNIT –I  
E-mail 

Fax  

Memos  

UNIT – II  
Itinerary 

Checklist 

UNIT – III  
Invitation 

Circular  

UNIT – IV  
Instruction  

Recommendations 

UNIT – V  
Biographies of famous people: 

Mother Teresa-Madam Curie-Charles Chaplin-Vikram Sarabhai  

Text Book 

Author Title of the book Edition / Year Publisher 

Meenakshi Raman & 

Sangeetha Sharma 

Technical Communication 2011 Oxford University Press 

Rajendra Pal & 

J.S.Korlahalli 

Business Communication 2015 Sultan  

 

 

 

 

 

EMPLOYABILITY  
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Course Code Course Title L T P C 

20111AEC22 English II 5 0 0 3 

Aim: 

 To acquaint learners with different trends of writing 

Objective: 

 To acquire language skills through literature 

 To enable the students to appreciate literature 

 To develop the conversational skills through one act plays 

Outcome:  
 Appreciate different forms of literature 

 Acquire language skills through literature  

 Broaden the horizon of knowledge 

 
UNIT – I 
Ecology                                       -A.K. Ramanujan     

Gift                                        -Alice Walker 

The First Meeting                                      -Sujata Bhatt 

UNIT –II 
Fueled                                                   -Marcie Hans 

Asleep                                                   -Ernst Jandl 

Buying and selling                                                 -Khalil Gibran 

UNIT –III 
The End of living and The Beginning of Survival - Chief Seattle 

My Wood                                                              - E.M.Forster 

The Meeting of Races                                      - Rabindranath Tagore 

UNIT – IV 
The Refugee                                                               -K.A. Abbas 

I Have a Dream                                       -Martin Luther king 

Those People Next Door                                     -A.G. Gardiner 

UNIT – V 
Marriage is a private Affair                                     -Chinua Achebe 

The Fortune Teller                                                      -Karel Capek 

Proposal                                       -Anton Chekov 

Text book: 

 

Author Title of the book Edition / Year Publisher 

Gowri Sivaraman Gathered Wisdom Reprint 2010 Emerald Publishers 

 

 
EMPLOYABILITY  
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Course Code Course Title L T P C 

20111AEC23 Literature in Jacobean Period 5 0 0 3 

 
Aim:  

 To know the English literary history in Jacobean Period 

Objective:  
 To learn British Literature in Jacobean period 

Outcome: 

 Examine the writers of Jacobean period 

 Provide information about the social and literary issues of Jacobean period 

 
UNIT I 
Valediction Forbidding Mourning   - John Donne   

The Retreat     - Henry Vaughan 

UNIT II 
The Pulley    - George Herbert 

The Garden    - Andrew Marvell 

UNIT III 
L’llegro    - John Milton 

Il’ penseraso    - John Milton 

UNIT IV 
Dutchess of Malfi   - Webster 

UNIT V 
The Shoemaker’s Holiday  - Dekker 

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SKILL DEVELOPMENT 
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Course Code Course Title L T P C 

20111AEC24 Literature in Restoration Period  5 0 0 4 

Aim:  
 To acquaint with the socio, religious aspects of the Restoration period 

Objective:  
 To learn how the literary world had repelled against the preceding period and how it finds expression 

in the literature of the Restoration period. 

Outcome: 
 Interpret and explain the connections between their own experiences and the world using the texts 

 Gain knowledge about the contributions of writers in Restoration period 

 
UNIT I 
Mac Flecnoe     -Dryden                

UNIT II 
The Pilgrim’s Progress -John Bunyan       

UNIT III 
All for Love                         -Dryden               

UNIT IV 
School for Scandal             -Sheridan       

UNIT V 
The Way of the World -William Congreve  

 

 

 

EMPLOYABILITY  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2775



 

 

 

Course Code Course Title L T P C 

20111AEC25 Social History of England-II   4 0 0 3 

 

Aim:  
 To acquaint with a total picture of the English society for a better understanding 

Objective:  
 To know the socio-economic aspects from nineteenth century to the present age     

Outcome: 
 Analyse the social background of British literature from eighteenth century to present age 

 Give an overview of social and cultural change vital to the development of English social identities 

UNIT I 
Restoration England-Political history, Religion, Commerce and industry, Social life, Morals and manners, 

Philosophy and science, Literature 

UNIT II 
Eighteenth century England- Political history, Colonial expansion, Religion, Social life, Literature, Agrarian 

revolution, Industrial revolution 

UNIT III 
The French Revolution and Cobbett’s England-French revolution, The Machine age, Social life, William 

Cobbett, age of Romanticism 

UNIT IV 
The Victorian England - Political history, An Era of reform, Social life, Science and industry, Transport and 

communication, Religion, Literature 

UNIT V 
Twentieth century England- Political history, Social life, Education, Liberal reforms, Labour problem, World 

Wars, Literature 

 

Text book: 

 

Author Title of the book Edition / Year Publisher 

G.M Trevelyan English Social History               2011 Surjeeth Publications 

 

 

EMPLOYABILITY/ SKILL DEVELOPMENT 
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Course Code Course Title L T P C 

20111AEC26 History of English Literature-II   5 0 0 4 

Aim:  
 To acquaint the students with the literary background of different ages for a better understanding 

Objective:  
 To know the literary background from eighteenth century to the present age     

 To understand the biographies of different writers 

Outcome: 
 Understand the literary background of British literature from age of Pope to modern age the English 

society 

 Know about author's biography 

 

 

UNIT I 
The age of Pope  

The age of Dr. Johnson 

UNIT II 
The age of Wordsworth  

UNIT III 
The age of Tennyson  

UNIT IV 
The age of Hardy 

UNIT V 
Present age  

 

Text book: 

 

Author Title of the book Edition / Year Publisher 

Hudson History of English Literature 2012 Maple Press 

 

    

EMPLOYABILITY  
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Course Code Course Title L T P C 

201ACLSCOS Communication Skills - - - 2 

Aim:  

Course Objectives : 
This course has been developed with the following objectives: 

1. Identify common communication problems that may be holding learnersback 

2. Identify what their non-verbal messages are communicating toothers 

3. Understand role of communication in teaching-learningprocess 

4. Learning to communicate through the digitalmedia 

5. Understand the importance of  empatheticlistening 

6. Explore communication beyondlanguage. 

Course Outcome : 
By the end of this program participants should have a clear understanding of what good 

communication skills are and what they can do to improve their abilities. 

Unit I 
Techniques of effectivelistening 

Listening andcomprehension 

Probing questions 

Barriers tolistening 

Unit II 

 Pronunciation 

 Enunciation 

 Vocabulary 

 Fluency 

 CommonErrors 

Unit III 
Techniques of effectivereading 

Gathering ideas and information from a giventext 

Identify the main claim of  thetext 

Identify the purpose of thetext 

Identify the context of thetext 

Identify the conceptsmentioned 

Evaluating these ideas andinformation 

Identify the arguments employed in thetext 

Identify the theories employed or assumed in thetext 

Interpret thetext 

To understand what a textsays 

To understand what a textdoes 

    To understand what a textmeans 

Unit IV 

 Clearly state theclaims 

 Avoid ambiguity, vagueness, unwanted generalisations and over simplification of 

       issues 

 Provide backgroundinformation 

 Effectively argue theclaim 

 Provide evidence for theclaims 

 Use examples to explainconcepts 

 Followconvention 

 Be properlysequenced 

 Use proper signpostingtechniques 

 Be well structured 

Well-knit logicalsequence 

Narrativesequence 

2778



Categorygroupings 

Different modesofWriting - 

i. E-mails 

ii. Proposal writing for HigherStudies 

iii. Recording the proceedings ofmeetings 

iv. Any other mode of writing relevant forlearners 

Unit V 

 Role of Digital literacy in professionallife 

 Trends and opportunities in using digital technology inworkplace 

 InternetBasics 

 Introduction to MS Officetools 

i. Paint 

ii. Office 

iii. Excel 

iv. Powerpoint 

Unit VI 

 Introduction to social mediawebsites 

 Advantages of socialmedia 

 Ethics and etiquettes of socialmedia 

 How to use Google searchbetter 

 Effective ways of using SocialMedia 

 Introduction to DigitalMarketing 

 

Unit VII 

 Meaning of non-verbalcommunication 

 Introduction to modes of non-verbalcommunication 

 Breaking the misbeliefs 

 Open and Closed Bodylanguage 

 Eye Contact and FacialExpression 

 HandGestures 

 Do's andDon'ts 

 Learning fromexperts 

 Activities-BasedLearning 

Reference: 
1. SenMadhucchanda (2010), An Introduction to Critical Thinking, Pearson,Delhi 

2. Silvia P. J. (2007), How to Read a Lot, American Psychological Association, Washington DC 

 
EMPLOYABILITY/ SKILL DEVELOPMENT 
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SEMESTER – III 

 

 

 
 

 
 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EMPLOYABILITY  
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course Code Course Title L T P C 

20111AEC31 

 

Advanced English-III  

 

4 0 0 2 

Aim:  
 To improve the knowledge of English  

Objective: 
 To familiarize with the organs of speech and the description and classification of speech sounds 

 To understand consonant cluster, syllable, word accent and intonation. 

 To know how to interpret graphics 

 To write slogans and advertisements 

Outcome:   
 Understand phonetics  

 Develop writing skill  

 Able to develop creative writing  

 

 

UNIT –I  
The organs of speech 

Classification of speech sounds  

Vowels and Diphthongs 

UNIT –II  
Consonants  

Consonant cluster  

UNIT – III 
Syllable 

Word accent 

Intonation 

UNIT – IV  
Idiom 

Interpretation of graphics 

UNIT – V  
Slogan writing 

Writing advertisement  

 

Reference books: 

 

Author Title of the book Edition / Year Publisher 

T.B. Balasubramaniyan     A text book of Phonetics for 

Indian Students   

Reprint 2008 Macmillian 

Meenakshi Sharma & 

Sangeetha Sharma 

Technical Communication 2011 Oxford University Press 

 EMPLOYABILITY  
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Course Code Course Title L T P C 

20111AEC32 English-III 4 0 0 2 

Aim: 

 To acquaint with learning English through literature 

Objective: 

 To sensitize language use through prescribed text 

 To develop the conversational skills through one act plays 

Outcome:  
 Appreciate different types of prose 

 Develop the conversational skills through one act plays  

 Enhance the skill of making grammatically correct sentences. 

 

 
UNIT – 1 
The Doctor’s World             - R.K. Narayan 

The Postmaster            - Rabindranath Tagore 

Princess September            - E.Somerest Maugham 

UNIT – II 
The Price of Flowers             -Prabhat Kumar Mukhopadhyay 

The Open Window             -Saki 

The Model Millionaire            -Oscar Wilde 

UNIT –III 
My Brother My Brother            - Norah Burke 

Uneasy Home Coming                     - Will F. Jenkins 

Resignation             - Premchand 

UNIT –IV 
The Referee                                      -W.H. Andrews & Geoffrey Dreamer 

The Case of the Stolen Diamonds    -Farrell Mitchell 

UNIT – V 
The Dear Departed             -Stanley Houghton 

The Princess and the Wood Cutter   -Alan Alexander Milne 

 

Text book: 

 

Author Title of the book Edition / Year Publisher 

Steuart H.King   Nine Short Stories Reprint 2001 Blackie Books 

T.Prabhakar One – Act Play  Emerald 

 

 

EMPLOYABILITY  
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Course Code Course Title L T P C 

20111AEC33 Literature in Augustan Period 4 0 0 3 

 

Aim:  
 To acquaint with the far-reaching changes in literary form, content and style especially in Augustan 

period 

Objective:  
 To learn how Elizabethan excess got vitiated in the restricted and restrained form of poetry and 

satirical prose, poetry and fiction. 

Outcome: 
 Assess the writers in Augustan period 

 Recognise and explain the connections between their own experiences and the world using the texts 

 
UNIT I 
An Epistle to Dr.Arbuthnot                                     -Alexander Pope                        

UNIT II 
Coverley Papers- Of Club, Sir Roger at the Theatre  -Addison & Steele 

UNIT III  
Moll Flanders                                                             -Daniel Defoe           

UNIT IV 
Gulliver’s Travel                                                 -Jonathan Swift 

UNIT V 
Tom Jones                                                              -Henry Fielding 

   

 

EMPLOYABILITY/ SKILL DEVELOPMENT 
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Course Code Course Title L T P C       

20111AEC34 Literature in 

Romantic 

Period  

4 0 0 3 

 

 

    

Aim:  
 To acquaint with an explosive reaction against the preceding Augustan Literature  

Objective:  
 To observe how the pendulum naturally swings away from the regulated and the restrained Augustan 

Literary products to the unbridled and spontaneous Romantic literary output. 

 To appreciate the literary outputs of the Romantic period 

Outcome: 
 Understand British Literature in Romantic period 

 Interpret and explain the connections between their own experiences and the world using the texts 

UNIT I  
Tintern Abbey                -William Wordsworth   

Kubla Khan                -S.T. Coleridge 

UNIT II 
Ode to the West Wind                                    -P.B. Shelley 

Ode to a Nightingale                                      -John Keats 

UNIT III  
Christ Hospital 

Dream Children                -Charles Lamb   

UNIT IV  
On Reading Old Books 

On the fear of Dead     -William Hazlitt       

UNIT V 
Emma                                                              -Jane Austen 

 

 

 

EMPLOYABILITY  
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Course Code Course Title L T P C 

20111SEC35 Literary Forms and Prosody 5 0 0 4 

Aim  
 To acquaint with the features of literary genres and prosody. 

Objective:  
 To learn the matter, manner and style of every literary form in English Literature  

 To speak and write effectively by knowing the figures of speech 

Outcome: 
 Examine the features of literary genres 

 Analyse and interpret the text to which genre it belongs 

 

UNIT-1  
Poetry-  Subjective and Objective poetry 

The Ode, The Elegy, The Lyric, The Sonnet, The Epic, The Ballad 

UNIT- II  
Prose -The Essay, The Short Story, Biography, Autobiography 

UNIT- III  
Fiction – Epistolary Novel, Historical Novel, Picaresque Novel, Science Fiction, Psychological Novel, Social 

Novel, Stream of Consciousness Novel 

UNIT- IV  
Drama –Liturgy, Mystery plays, Miracle plays, Morality plays, Interludes, Farce, Masque Tragedy, Comedy, 

Historical Play, One-Act Play 

UNIT- V         
Prosody-Metre, Syllable, Rhyme, Stanza forms 

Figures of Speech 

Text book: 

 

Author Title of the book Edition / Year Publisher 

B.P.Prasad A Background to the Study of English 

Literature 

2008 Macmillan 

 

 

 

 

 

SKILL DEVELOPMENT 
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Course Code Course Title L T P C 

20111AEC36 Shakespeare  4 0 0 3 

Aim:  
 To acquaint with the quintessence of English literature through the study of Shakespeare  

Objective:  
 To understand the intrinsic merits and the indispensability of the Shakespearean literature  

Outcome: 
 Understand the genius of Shakespeare 

 Explore the plays of Shakespeare 

UNIT I  
Mid Summer Night’s Dream              

UNIT II 
Antony and Cleopatra                                 

UNIT III 
Twelfth Night                                            

UNIT IV  
Romeo and Juliet   

UNIT V 
King Lear 

 

 

 

 

 

EMPLOYABILITY  
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Course Code Course Title L T P C 

20111RMC37 Research Methodology 2 0 0 2 

Aim: 
 To create a basic appreciation towards research process and awareness of various research 

publication  

Objectives: 
 To understand the steps in research process and the suitable methods. 

 To identify various research communications and their salient features 

 To carry out basic literature survey using the common data-bases 

Outcome: 
 Understand the steps to do research 

 Able to carry out independent literature survey 

 Assess basic literary research tools. 

UNIT I 
Research – Definition, Objectives, Motivation and purpose, Distinction between Literary Research vs Social 

Science Research, Types of literary research, Criteria of Good Research 

UNIT II 
Problems encountered by researchers 

Assignments, term papers, dissertation, thesis 

Conventions of writing 

Planning the thesis-selecting a topic, reviewing the literature, designing the study, the chapter outline  

UNIT III 
Data collection-Primary data- works of the author/s, autobiography, Interviews, articles in newspapers, 

magazine, letters, data collected through surveys, tools for questionnaire, interviews.  

Secondary data-Articles in journals, books, critical books on the author, magazines, e-articles, websites. 

UNIT IV 
Writing the thesis- the general format, the page and chapter format 

Mechanics of writing-Spelling, Punctuation, Italics, Names, Numbers, Titles, Capitalization, paragraphs, 

quotation, work cited, bibliography 

Revising the thesis-editing, evaluating, proof reading  

UNIT V 
Practical exercise to prepare a paper for a journal-poem, short story, novel, drama 

Uses of computer in research 

Text book: 

Author Title of the book Edition / Year Publisher 

Joseph Gibaldi M L A Hand Book  VIII Ed,2009 First East West Press 

Anderson et al Thesis and Assignment writing   

Kothari Research Methodology 

Methods & Techniques 

II, 2005 New Age International 

 

 

 

EMPLOYABILITY/ SKILL DEVELOPMENT 
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SEMESTER – IV 
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Course Code Course Title L T P C 

20111AEC41 Advanced English-IV 4 0 0 2 

Aim:  
 To improve the knowledge of English  

Objective: 
 To familiarize with the objectives and types of interview  

 To know the types of questions and answering techniques  

 To prepare reviews and proposals 

 To learn the grammatical forms 

 To understand the meaning of a poem and write the content 

 To write for and against a topic 

 To draw a flowchart 

 To write definitions 

Outcome:  
 Develop writing skill 

 Comprehend and describe poems 

 Learn interviewing skills 

UNIT –I  
Interviews  

Objectives, types, ten success factors, ten failure factors - Planning and preparation –Presentation– Type of 

questions – Answering techniques. 

UNIT – II 
Flowchart 

Proposals 

UNIT – III  
Discourse markers 

Review 

UNIT IV  
Grammatical forms 

Paraphrasing 

UNIT –V  
Definition  

Writing for and against a topic. 

Reference books: 

 

Author Title of the book Edition / Year Publisher 

Rajendra Pal & 

J.S Korlahalli 

Essentials of Business 

Communication 

2015 Sultan Chand & Sons 

Meenakshi Raman & 

Sangeetha Sharma 

Technical Communication 2011 Oxford University Press 

Wren & Martin English Grammar & 

Composition 

2009 S.Chand 

 

 

EMPLOYABILITY  
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Course Code Course Title L T P C 

20111AEC42 English-IV 4 0 0 2 

 

Aim: 

 To learn English through literature 

Objective: 

 To explore learners to the standard literary texts  

 To impart wisdom through morally sound poems and essays  

 To introduce Shakespeare to non-literature students 

Outcome:  
 Improve their ability to read and understand them 

 Know the genius of Shakespeare 

 Express one’s views in writing 

 

UNIT –I 
My Last Duchess       -Robert Browning 

The Toys         -Coventry Patmore 

I, too         -Langston Hughes 

UNIT –II 
How to be a Doctor        -Stephen Leacock 

My Visions for India       -A.P.J. Abdul Kalam 

Woman, not the weaker sex      -M.K. Gandhi  

UNIT –III 
The Best Investment I ever made-A.J.Cronin 

The Verger                                   -W.S Maugham 

A Willing Slave       -R.K.Narayan  

UNIT –IV 
Macbeth 

As You Like It 

UNIT –V 
Henry IV 

Tempest 

 

Text book: 

 

Author Title of the book Edition / Year Publisher 

Devaraj English for Enrichment  Emerald  Publishers 

Board of Editors Selected Scenes from Shakespeare Book 

I & II 

2012 Emerald Publishers 

  

  

EMPLOYABILITY  
 

 

 

 

 

 

 

 

2790



 

 

 

 

 

Course Code Course Title L T P C 

20111SEC43 Language and Linguistics 4 0 0 3 

Aim: 
 To acquaint with the linguistic aspects  

Objective:  
 To understand the basic components of English language in terms of phonetics  

 To enable the students to know how the different sounds are produced  

 To transcribe the words 

Outcome: 
 Understand Linguistic aspects through Phonetics. 

 Improve pronunciation  

 Learn about intonation, syllable and stress 

 

 

UNIT-I 
Characteristics of Language 

Linguistics- Concepts, Distinction, Types 

The Air-Stream Mechanisms 

UNIT-II  
Organs of Speech 

Consonants 

Consonant Clusters in English 

UNIT-III 
Vowels & Diphthongs of English 

Phonology  

Syllable 

UNIT-IV 
Word Accent 

Intonation 

Assimilation and Elision 

UNIT-V 
Transcription  -Words 

 

Text Book: 

 

Author Title of the book Edition / Year Publisher 

T.B. Balasubramaniyan   A text book of Phonetics for Indian 

Students       

 1985 Macmillan 

 

 

 

EMPLOYABILITY  
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Course Code Course Title L T P C 

20111AEC44 Literature in Victorian Period 4 0 0 3 

 

Aim:  
 To acquaint with the Victorian poets, novelists and dramatists  

Objective:  
 To know the optimism and pessimism as reflected in Victorian poetry, some of the bleak aspects of 

the society  

Outcome: 
 Understand British Literature in Victorian period 

 Interpret and explain the connections between their own experiences and the world using the texts 

 

UNIT –I 
Ulysses    -Tennyson.       

The Last Ride Together  -Robert Browning 

UNIT-II 
The Scholar Gypsy             -Mathew Arnold  

The Blessed Damozel  -D.G. Rossetti           

UNIT-III 
Great Expectation  -Charles Dickens    

UNIT-IV 
Mayor of Casterbridge -Hardy             

UNIT-V 
Pygmalion   -G.B Shaw  

 

EMPLOYABILITY  
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Course Code Course Title L T P C 

20111AEC46 Literary Criticism 5 0 0 4 

Aim:  
 To acquaint with the area of criticism. 

Objective:  
 To learn the definition of criticism and its kinds 

 To know the genesis of literary criticism and its development from the classical to the modern age 

 To understand the features of different criticism 

Outcome: 

 Understand the art of criticism 

 Provide the various phases of literary criticism 

 

UNIT-I 
Literary Criticism- Definition & Types 

Classical Criticism-Plato   

UNIT-II 
Classical Criticism-Aristotle, Horace, Quintilian, Longinus 

UNIT- III 
Renaissance Criticism  

Neo Classical Criticism 

UNIT-IV 
The Romantic Criticism 

Victorian Criticism 

UNIT-V 
Modern Criticism 

New Criticism 

 

 

Text book: 

 

Author Name of the Book Edition/Year Publisher 

M.S.Nagarajan English Literary Criticism and 

Theory 

2020 Orient Blackswan 

 

 

ENTREPRENEURSHIP 
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Course Code Course Title L T P C 

20111AEC47 Indian and European Classics in Translation 4 0 0 3 

 

Aim:  
 To understand the art of translation 

Objective:  
 To familiarize with the classical poetry of antiquity and fictions of modernity. 

 To facilitate the learners to approach the text from a cross cultural perspective. 

 To appreciate the writings for their literary value, culture, philosophical and socio political 

background. 

Outcome: 
 Interpret the text from a cross cultural perspective. 

 Appreciate classical poetry and drama 

UNIT- I  
The Odyssey             -Homer  

UNIT -II   
Faust                           -Gothe 

UNIT- III 
Shakuntala                  -Kalidasa 

UNIT- IV  
Thirukkural               -Thiruvalluvar  

UNIT –V 
The Ramayana            -Rajagopalachari 

 

 
SKILL DEVELOPMENT 
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Course Code Course Title L T P C 

201ACLSLMS Leadership and Management Skills - - - 2 

 
Aim:  

The aim of the course cultivating and nurturing the innate leadership skills of the youth so that they 

may transform these challenges into opportunities and become torch bearers of the future by developing 

creative solutions. 

Course Objective: 
The Module is designed to: 

 Help students to develop essential skills to influence and 

motivate others 

 Inculcate emotional and social intelligence and 

integrative thinking for effective leadership 

 Create and maintain an effective and motivated team to 

work for the society 

 Nurture a creative and entrepreneurial mindset 

 Make students understand the personal values and apply 

ethical principles in professional 

and social contexts. 

Course Outcomes : 
Upon completion of the course students will be able to: 

1. Examine various leadership models and understand/assess their skills, strengths and 

abilities that affect their own leadership style and can create their leadership vision 

2. Learn and demonstrate a set of practical skills such as time management, self management, 

handling conflicts, team leadership, etc. 

3. Understand the basics of entrepreneurship and develop business plans 

4. Apply the design thinking approach for leadership 

5. Appreciate the importance of ethics and moral values 

for making of a balanced personality. 

UNIT I- Leadership Skills  

a. Understanding Leadership and its Importance 

 What is leadership? 

 Why Leadership required? 

 Whom do you consider as an ideal leader? 

Traits and Models of Leadership 

 Are leaders born or made? 

 Key characteristics of an effective leader 

 Leadership styles 

 Perspectives of different leaders 

Basic Leadership Skills 

 Motivation 

 Team work 

 Negotiation 

 Networking 

UNIT II - Managerial Skills  
a. Basic Managerial Skills 

 Planning for effective management 

 How to organise teams? 

 Recruiting and retaining talent 

2795



 Delegation of tasks 

 Learn to coordinate 

 Conflict management 

Self Management Skills 

 Understanding self concept 

 Developing self-awareness 

 Self-examination 

 Self-regulation 

UNIT III - Entrepreneurial Skills  
a. Basics of Entrepreneurship 

 Meaning of entrepreneurship 

 Classification and types of entrepreneurship 

 Traits and competencies of entrepreneur 

Creating Business Plan 

 Problem identification and idea generation 

 Idea validation 

 Pitch making 

UNIT IV - Innovative Leadership and Design Thinking  
a. Innovative Leadership 

 Concept of emotional and social intelligence 

 Synthesis of human and artificial intelligence 

 Why does culture matter for today's global leaders 

Design Thinking 

 What is design thinking? 

 Key elements of design thinking: 

- Discovery 

- Interpretation 

- Ideation 

- Experimentation 

- Evolution. 

 How to transform challenges into opportunities? 

 How to develop human-centric solutions for creating social good? 

UNIT V- Ethics and Integrity 
a. Learning through Biographies 

 What makes an individual great? 

 Understanding the persona of a leader for deriving holistic inspiration 

 Drawing insights for leadership 

 How leaders sail through difficult situations? 

Ethics and Conduct 

 Importance of ethics 

 Ethical decision making 

 Personal and professional moral codes of conduct 

 Creating a harmonious life 

 

Bibliography and Suggested Readings : 
Books 

 Ashokan, M. S. (2015). Karmayogi: A Bbiography of E. Sreedharan. Penguin, UK. 

 Brown, T. (2012). Change by Design. Harper Business 

 Elkington, J., & Hartigan, P. (2008). The Power of 
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Unreasonable People: How Social Entrepreneurs Create Markets that Change the World. 

Harvard Business Press. 

 Goleman D. (1995). Emotional Intelligence. Bloomsbury Publishing India Private Limited 

 Kalam A. A. (2003). Ignited Minds: Unleashing the Power within India. Penguin Books 

India 

 Kelly  T.,  Kelly  D.   (2014).  Creative  Confidence:  Unleashing  the  Creative  Potential  

Within Us 

All. William Collins 

 Kurien V., & Salve G. (2012). I Too Had a Dream. Roli Books Private Limited 

 Livermore D. A. (2010). Leading with cultural 

intelligence: The New Secret to Success. New York: American Management Association 

 McCormack M. H. (1986). What They Don’t Teach You 

at Harvard Business School: Notes From A Street-Smart Executive. RHUS 

 O'Toole J. (2019) The Enlightened Capitalists: 

Cautionary Tales of Business Pioneers Who Tried to Do Well by Doing Good. 

Harpercollins 

 Sinek S. (2009). Start with Why: How Great Leaders Inspire Everyone to Take Action. 

Penguin 

 Sternberg R. J., Sternberg R. J., & Baltes P. B. (Eds.). 

(2004). International Handbook of Intelligence. Cambridge University Press. 

 

E-Resources 
 Fries, K. (2019). 8 Essential Qualities That Define 

Great Leadership. Forbes. Retrieved 2019- 02-15 from 

https://www.forbes.com/sites/kimberlyfries/2018/02/08/8-essential- qualities-that-define-

great-leadership/#452ecc963b63. 

 How to Build Your Creative Confidence, Ted Talk by 

David Kelly - https://www.ted. 

com/talks/david_kelley_how_to_build_your_creative_confidence 

 India’s Hidden Hot Beds of Invention Ted Talk by 

Anil Gupta - https://www.ted.com/ 

talks/anil_gupta_india_s_hidden_hotbeds_of_invention 

 Knowledge@Wharton Interviews  Former  Indian  

President  APJ  Abdul  Kalam  -  .  "A Leader Should Know How to Manage Failure" 

https://www.youtube.com/ watch?v=laGZaS4sdeU 

 Martin, R. (2007). How Successful Leaders Think. 

Harvard Business Review, 85(6): 60. 

 NPTEL Course on Leadership - 

https://nptel.ac.in/courses/122105021/9 

 

 

 

 
EMPLOYABILITY/ SKILL DEVELOPMENT 
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SEMESTER – V 

 

 

 

Course Code Course Title L T P C 

20111AEC51 Literature in Modern Period-I 5 0 0 3 

 

Aim:  
 To acquaint with the literary works of the modern period 

Objective:   
 To familiarize poetry, prose, fiction, and poetic drama in modern period 

 To understand the social milieu of the modern period 

Outcome: 
 Understand British Literature in Modern period 

 Explain the connections between their own experiences and the world using the texts 

 
UNIT-I 
The Three Companions -W.H. Auden    

God’s Grandeur  -Hopkins        

UNIT-II 
On Smiles, On Saying Please -A.G Gardiner  

UNIT-III 
Sons and Lovers                      -D.H Lawrence  

UNIT-IV 
Murder in the Cathedral -T.S.Eliot              

UNIT-V 
Importance of Being Ernest -Oscar Wilde     

 

 

 

EMPLOYABILITY  
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Course Code Course Title L T P C 

20111AEC52 American Literature 5 0 0 3 

Aim:  
 To acquaint with the American literature with the help of selected literary works belonging to the 

genres of poetry, prose and drama. 

Objective: 
 To understand the culture and aspirations of the American writers 

Outcome: 

 Acquire knowledge about American text 

 Know American dream, culture, myth, race 

 Explore the connections between their own experiences and the world using the texts 

UNIT I 
I taste a liquor never Brewed  -Emily Dickinson     

Mending wall    -Robert Frost   

UNIT  II 
Brahma    -Emerson    

Annabel Lee    -Edgar Allan Poe 

UNIT III 
The Old man and the sea             -Hemingway  

UNIT IV 
Adventures of Huckleberry Finn -Mark Twain  

UNIT V 
The Glass Menagerie                          -Tennessee Williams  

 

 

 

 
EMPLOYABILITY  
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Course Code Course Title L T P C 

20111SEC53 English Language Teaching 5 1 0 5 

Aim:  
 To acquaint with the inkling about the field of teaching English 

Objective: 
 To understand the problems of English teaching in India 

 To know how to prepare a lesson plan                 

 To enable the students how to teach poetry, prose and drama                                                   

 To learn how to teach composition and pronunciation  

 To enhance the students with the testing and evaluation techniques 

Outcome: 
 Learn to teach English literature 

 Know how to teach LSRW 

 Able to prepare lesson plan 

 
UNIT-I  
Aims and objectives of teaching English              

English teaching in India-Problems, Remedies  

UNIT-II 
Curriculum  

Syllabus              

Lesson plan                                                                  

UNIT-III  
Teaching of Pronunciation     

Teaching of Vocabulary  

Teaching of Grammar     

UNIT –IV 
Reading and Writing skills    

Teaching of Composition    

Teaching of Prose      

UNIT –V 
Teaching of Poetry      

Testing and Evaluation     

Types of Questions, Characteristics   

 

Text books: 

 

Author Title of the book Publisher 

Dr.P.S.S Sastry  Methods of Teaching English- Book I, II Madhava  Publishers 

 

 

 

SKILL DEVELOPMENT 
 

 

 

 

 

 

 

 

 

 

 

 

2800



 

 

Course Code Course Title L T P C 

20111SEC54 Translation  5 1 0 4 

 
Aim: 

 To cope better in the multilingual and multicultural milieu  

 Objective:  

 To know the different types of translation 

 To encounter the problems in translation. 

 To teach the techniques of translation. 

 To develop their translation skill  

Outcome: 
 Learn the art of translation 

 Provide the history of translation 

 Understand the problems in translation 

 
UNIT-I 
Translation- definition, nature, scope          

Translator and his qualities 

UNIT–II 
History of translation    

UNIT–III 
Types of Translation   

UNIT–IV 
Problems in Translation 

UNIT–V 
Techniques of translation-Translate sentences 

 

Text books: 

 

Author Title of the book Edition / Year Publisher 

Dr. R Shanthi Towards Translation 2009 Emerald Publisher 
 

   

 
SKILL DEVELOPMENT 
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Course Code Course Title L T P C 

20111DSC55A Discipline Specific Elective – I -TAGORE 5 0 0 3 

 

Aim:  
 To acquaint with selected literary texts of Tagore belonging to the genres of poetry, prose and drama. 

Objective  
 To familiarize and know in detail Tagore’s style and language in his poetry, prose, fiction and drama  

 To appreciate Tagore’s works 

Outcome: 
 Understand Tagore’s writings in different genres 

 Appreciate the artistic and use of language employed by Tagore 

 

UNIT-I 
Gitanjali                 

UNIT-II 
The Hungry Stones 

Once there was a king 

UNIT-III  
The Cabuliwallah                                   

The Home Coming                                

UNIT-IV 
The Home and the World      

UNIT-V  
Chitra                            

 

 
EMPLOYABILITY  
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SEMESTER – VI 

Course Code Course Title L T P C 

20111AEC61 Literature in Modern Period-II 5 0 0 4 

 

Aim:  
 To have a glimpse into the modern literature 

Objective : 

 To familiarize with the twentieth century literary trends reflected in the form and content of poetry, 

fiction and drama 

Outcome: 
 Understand British Literature in Modern period 

 Assess the connections between their own experiences and the world using the texts 

 

UNIT-I 
Sailing to Byzantium  -W.B. Yeats    

Gerontion                                -T.S Eliot.      

UNIT-II 
The Ideal House, Child’s Play-R.L.Stevenson   

UNIT-III 
Cakes and Ale              -Somerset Maugham      

UNIT-IV 
The Silver Box             -Galsworthy      

UNIT-V 
The Birthday Party                 -Herald Pinter           

EMPLOYABILITY  
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Course Code Course Title L T P C 

20111AEC62 Indian Writing in English  5 0 0 4 

 
Aim:  

 To acquaint with the Indian Writing in English  

Objective:  
 To familiarize with the Indian scenario in English presented by Indian poets, novelists and dramatists  

 To learn to appreciate the variety and diversity of Indian Writing in English  

Outcome: 
 Familiarity with the wide range of literary works in Indian Writing in English 

 Explore the cultural and social perspectives  

 Analyse and explain the connections between their own experiences and the world using the texts 

 

UNIT I 
Palanquin Bearers              -Sarojini Naidu   

Our Casurina Tree              -Toru Dutt       

UNIT II 
Obituary                         -A.K. Ramanujam  

My Grand Mother’s House     - Kamala Das         

UNIT III 
An Astrologer’s Day  -R.K Narayan  

Quilt                                        -Ismat Chughtat   

UNIT IV 
Nagamandala                         -Girish Karnard         

UNIT V 
Untouchable                   -Mulk Raj Anand  

 

 

 

 

EMPLOYABILITY/ SKILL DEVELOPMENT 
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Course Code Course Title L T P C 

20111AEC63 Commonwealth Literature 5 1 0 5 

 
Aim:  

 To learn the British influence in different countries. 

Objective: 
 To acquaint with the impact of British culture upon African and Australian societies as reflected in 

their literature 

 To serve to sensitize the English literature which emerged in the twentieth century 

Outcome: 
 Understand Commonwealth literature 

 Explain the connections between their own experiences and the world using the texts 

 Know about the social and literary background of commonwealth countries 

 
UNIT – I 
The Dying Eagle               -E.J. Pratt                       

Fire at Murdering Hut        -Judith Wright               

UNIT-II 
Relationships                     -Jayant Mahapatra                    

My Daughter’s Boyfriend- Razia Khan 

UNIT-III 
The Lion and the Jewel      -Wole Soyinka              

UNIT –IV 
The Novelist as a Teacher -Chinua  Achebe           

UNIT –V 
The Stone Angel                -Margaret Lawrence      

 

 

 

 

 

EMPLOYABILITY  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2805



 

 

 

 

 

 

 
Course Code Course Title L T P C 

20111DSC64A Discipline Specific Elective –I NOVEL 5 0 0 3 

 
Aim:  

 To acquaint with the different classifications of the novel  

Objective: 

 To understand the features and narrative techniques of Historical, Epistolary, Social and Scientific 

and Stream of Consciousness novels  

 To appreciate the different forms of novels 

Outcome: 
 Appreciate the different forms of novel 

 Analyse the novels and find the features of different types of novel 

 
UNIT I 
Historical Novel 

Kennilworth    -Scott  

UNIT II 
Epistolary Novel 

The Sound and the Fury - Faulkner  

UNIT III 
Stream of Consciousness Novel 

Mrs.Dalloway                          -Virginia Woolf  

UNIT IV 
Social Novel 

A Tale of Two Cities              -Charles Dickens. 

UNIT V 
Scientific Novel 

The Time Machine   -H.G Wells 

 

EMPLOYABILITY  
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Course Code Course Title L T P C 

201ACLSCET 
Community Engagement 

- - - 1 

Aim:  
Course Objectives: 

 To  develop an appreciation of rural culture, life-style and wisdom 

amongst 

students 

 To learn about the status of various agricultural and rural development 

programmes 

 To understand causes for rural distress and poverty and explore solutions 

for the 

same 

 To apply classroom knowledge of courses to field realities and thereby 

improve 

quality of learning 

Course Outcomes: 

After completing this course, student will be able to 

 Gain an understanding of rural life, culture and social realities 

 Develop a sense of empathy and bonds of mutuality with local community 

 Appreciate significant contributions of local communities to Indian society and 

economy 

 Learn to value the local knowledge and wisdom of the community 

 Identify opportunities for contributing to community’s socio-economic 

improvements 

UNIT I - Appreciation of Rural Society 

Rural life style, rural society, caste and gender relations, rural  values with respect to community, nature 

and resources, elaboration of  “soul of India lies in villages” (Gandhi), rural infrastructure. 

UNIT II- Understanding rural economy & livelihood 

Agriculture, farming, landownership, water management, animal husbandry, non-farm livelihoods and 

artisans, rural entrepreneurs, rural markets 

UNIT III  Rural Institutions 

Traditional rural organisations, Self-help Groups, Panchayati raj institutions (Gram Sabha, Gram 

Panchayat, Standing Committees), local civil society, local administration 

UNIT IV Rural Development Programmes 

History of rural development in India, current national programmes: Sarva Shiksha Abhiyan, 

Beti Bachao, Beti Padhao, Ayushman Bharat, Swatchh Bharat, PM AwaasYojana, Skill India, 

Gram Panchayat Decentralised Planning, NRLM, MNREGA, etc. 

 

EMPLOYABILITY/ SKILL DEVELOPMENT 
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SCHOOL OF ARTS AND SCIENCE 

DEPARTMENT OF ENGLISH 

2021 – 2022  
MA ENGLISH – 20PGENGGE- COURSE STRUCTURE  

Course Code Course Title L T P C 
 SEMESTER I     

20211AEC11 History of English Language 
and Structure 

6 0 0 4 

20211AEC12 Shakespeare 6 0 0 4 
20211AEC13 British Literature 6 0 0 4 
20211AEC14 Indian Writing in English 6 0 0 4 

20211DSC15_ Discipline Specific Elective – I 5 0 0 4 

20211RLC16 Research Led seminar - - - 1 
 Total 29 0 0 21 

 SEMESTER II     

20211AEC21 Women’s writing in English 5 0 0 4 

20211AEC22 Post-Colonial Literature 6 0 0 4 
20211AEC23 Diaspora Literature 6 0 0 4 

20211AEC24 Comparative Literature & World Classics in 

Translation 
5 0 0 4 

20211DSC25_ Discipline Specific Elective – II 5 0 0 4 

20211RMC26 Research Methodology 3 0 0 2 
20211BRC27 Participation in Bounded Research - - - 2 

 Total 30 0 0 24 
 SEMESTER III     

20211SEC31 Critical Approaches to English Literature 6 0 0 5 

20211AEC32 American Literature 6 1 0 5 

20211AEC33 Literary Criticism 6 1 0 5 

2011DSC34_ Discipline Specific Elective – III 5 0 0 4 

20 OEC Open Elective 4 0 0 3 

2011SRC36 Design/Socio Technical Research - - - 2 
 Total 27 2 0 24 
 SEMESTER IV     

2011SEC41 Translation 5 1 0 5 

2011SEC42 English Language Teaching 6 1 0 5 

2011AEC43  
English Literature for Competitive Examination 

6 0 0 5 

2011DSC44_ Discipline Specific Elective – IV 5 0 0 4 

2011PRW45 Project Work 0 0 0 6 

2808



2011PEE Programme Exit Examination 0 0 0 2 
 Total 22 2 0 27 
 Total Credits for the Programme 

 
   96 

 

 

 

 

 

 

 

Discipline Specific Electives 

Semester Discipline Specific Elective Courses 

I 

a)20211DSC15A- Romantic Movement         

b)20211DSC15B- Literature and Gender 

c) 20211DSC15C- Indian Literature - I 

d) 20211DSC15D- Gothic Literature 

e) 20211DSC15E-18th Century Drama 

II 

a)20211DSC25A- Asian Literatures in English 

b)20211DSC25B- New Literature 

c) 20211DSC25C- Irish Literature 

d) 20211DSC25D- Indian Literature - II 

e) 20211DSC25E-19th Century Drama 

III 

a)20211DSC34A- African Literature                                 

b)20211DSC34B- French Literature 

c) 20211DSC34C- Medieval Literature 

d) 20211DSC34D- Modernism and PostModernism  

e) 20211DSC34E-20th Century Drama 

IV 

a)20211DSC44A- Indian Fiction in Translation 

b)20211DSC44B- Epics in Translation 

c) 20211DSC44C- Linguistics Approach to Literature 

d) 20211DSC44D- Australian Literature 

e) 20211DSC44E- Asian American Literature 
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MA ENGLISH -  SYLLABUS 

 

SEMESTER I 

Course Code Course Title L T P C 

20211AEC11 History of English Language  

and Structure 
6 0 0 4 

 

Aim:  

 To acquaint with the historical evolution and development of English Language and structure. 

Objective:  

 To understand the origin and development of English language 

 To learn the impact of time upon the language in terms of the insular and the international influences 

leading to growth of vocabulary, change in spelling, change of meaning, usage and the like. 

 To know about the great makers of Modern English. 

Outcome: 
 Learn the impact of time upon the language in terms of the insular and the international influences  

     leading to growth of vocabulary, change in spelling, change of meaning, usage and the like. 

 Provide an overview of the different phases of the evolution of English language 

 Introduce to the makers of English language 

UNIT – I 
The origin of language 

The descent of the English language, Laws of language  

The Old English period 

UNIT – II 
The Middle English period 

The Renaissance and after  

Modern period 

UNIT – III 
The evolution of Standard English 

The shaping, building and ordering of words  

Spelling and pronunciation  

UNIT –IV 
Growth of Vocabulary 

Change of Meaning  

Idiom and metaphor 

UNIT - V  
Makers of Modern English:  The Bible, Spenser, Shakespeare, Milton and Johnson. 

Foreign Influences:  Greek, Latin, Scandinavian, French and Italian 

Text book: 

Author Title of the book Edition / Year Publisher 

F.T.Wood An Outline History of English 

Language 

First Edition 2008 Macmillan 

C.L.Wren The English Language Second Reprint 2003 Vikas Publishing House Pvt. Ltd. 

 

 

SKILL DEVELOPMENT 
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Course Code Course Title L T P C 

20211AEC12 Shakespeare 6 0 0 4 

 

Aim: 
 To acquaint with Shakespeare who is not of an age but of all times  

Objective: 
 To know the genius and the craftsmanship of Shakespeare  

 To analyse Shakespeare’s heroes 

 To explore Shakespeare’s heroines 

 To examine Shakespeare’s villains 

 To evaluate Shakespeare’s fools 

Outcome: 
 Understand the craftsmanship of Shakespeare. 

 Assess Shakespeare's heroes, heroines, villains and fools 

 

UNIT I 
Love’s Labour’s Lost 

Heroes in Shakespeare’s plays 

UNIT II 
Henry IV    Part –I    

Women in Shakespeare’s plays 

UNIT III 
Winter’s Tale 

 Fools in Shakespeare’s plays   

UNIT IV 
Tempest           

Shakespeare’s Concept of tragedy                          

UNIT V 
Hamlet 

Soliloquies in Shakespeare’s plays 

 

 

EMPLOYABILITY  
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Course Code Course Title L T P C 

20211AEC13 British Literature  6 0 0 4 

 

Aim: 
 To study the different genres of British Literature  

Objective: 
 To facilitate the study of the epic, Elizabethan prose, drama and fiction  

 To analyse the text 

Outcome: 
 Understand the craftsmanship of Shakespeare. 

 Assess Shakespeare's heroes, heroines, villians and fools 

 

 

UNIT-I 
Paradise Lost              -John Milton Book IX 

Church going                          -Philip Larkin 

UNIT-II 
Rape of the Lock  -Alexander Pope 

The Jaguar                         -Ted Hughes 

UNIT-III 
New Atlantis   -Bacon 

A Passage to India                -E.M Forster   

UNIT-IV 
Pride and Prejudice  -Jane Austen 

To the Lighthouse                 -Virginia Woolf 

UNIT-V 
Doctor Faustus   -Marlowe 

The Cocktail Party    -T.S Eliot 

      

 

 

Self-study topics 
Lord of the Flies  -William Golding 

The Winslow Boy  -Terrence Rattigan 

 

 

 

 

 

 

 

EMPLOYABILITY  
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Course Code Course Title L T P C 

20211AEC14 Indian Writing in English 6 0 0 4 

 

 

Aim: 
 To keep abreast with the study of Indian Writing in English as a class in itself. 

Objective:  
 To have a deeper insight into the genesis of Indian English literature and its output in different forms. 

 To know about the style of Indian writers 

Outcome: 
 Understand the genesis of Indian English literature and its output in different forms. 

 Learn the genius of different Indian authors 

 Provide an overview of the different phases of the evolution of Indian writing in English 

 

UNIT I 
Origin and growth of Indian Literature – Poetry,Prose 

UNIT II 
Origin and growth of Indian Literature – Novel, Drama 

UNIT III 
Rumination   -Daruwallah 

Poet, Lover and Bird – Watcher    -Ezekiel   

A Hot Noon in Malabar                 -Kamala Das 

UNIT IV 
My Experiments with Truth        -M.K.Gandhi    

That Long Silence  -Shashi Despandae 

UNIT V 
Hayavadhana -Girish Karnad 

Silence, The Court is in Session    - Vijay Tendulkar 

 

Text Book: 

 

Author Title of the book Edition / Year Publisher 

K.R.Srinivasa Iyengar Indian Writing in English 2019 Sterling Publishers Pvt Ltd 

 

 

Self-study topics: 
From Heaven Lake    -Vikram Seth 

The Doldrummers    -Asif Currimbhoy 

 

EMPLOYABILITY  
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Course Code Course Title L T P C 

2021DSC15A       Discipline Specific Elective – I  Romantic 

Movement         

5 0 0 4 

 

 

Aim:   
 To acquaint with the Romantic Movement in English literature  

Objective:  
 To understand the features and background of romanticism  

 To learn the impact of romanticism upon contemporaneous writings and later writings  

 To appreciate the works of writers influenced by the Romantic Movement 

Outcome: 
 Explore the features and background of Romanticism  

 Comprehend the works of writers influenced by the Romantic Movement 

 

UNIT-I 
Romanticism- Characteristics, origin and growth of the movement-British Literature 

UNIT-II 
Romanticism- Characteristics, origin and growth of the movement-American Literature, Indian Writing in 

English 

UNIT-III 
Ode to Intimation on Immortality            - Wordsworth  

La Belle Dame Sans Merci                      - Keats 

To a Skylark                                -Shelley 

UNIT-IV 
The Philosophy of Composition              - Edgar Allan Poe  

A Red, Red Rose                                     -Robert Burns 

The Rhodora                                            -Ralph Waldo Emerson 

UNIT-V 
The Lotus- Toru Dutt 

The Snake Charmer                                - Sarojini Naidu  

Transformation                                       - Sri.Aurobindo 

 

 

EMPLOYABILITY/ SKILL DEVELOPMENT 
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Course Code Course Title L T P C 

2021DSC15B       Discipline Specific Elective – I B 

Literary Movement 

5 0 0 4 

 

 

Aim:  
 To acquaint with many literary movements 

Objective:  
 To analyse the features of the various literary movements 

 To learn the background and the writers of all the literary movements 

Outcome: 

 Understand the background and the writers of all the literary movements 

 Explore the features of each literary movement 

 

UNIT-I 
Metaphysical Movement   

Pre-Raphaelite Movement                      

UNIT-II 
Neo-Classicism      

Oxford Movement          

UNIT-III 
Bloomsbury group          

Realism  

Naturalism 

UNIT-IV 
Aesthetic Movement     

Symbolists 

Magic Realism 

UNIT-V 
Transcendentalism 

Beat Generation 

Last Generation 

 

 

 

 

EMPLOYABILITY/ SKILL DEVELOPMENT 
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SEMESTER II 
 

Course Code Course Title L T P C 

19211AEC21 Women's Writings in English 5 0 0 4 

 

 

Aim: 
 To keep abreast with feminine writings championing the cause of women. 

Objective: 
 To know the current social trends in favour of women 

 To understand both old and modern literature dealing with the male chauvinism in all its 

ramifications. 

 To learn the perspectives of women writers  

Outcome: 
 Comprehend the perspectives of women writers 

 Give an awareness of class, race and gender and how they influence women’s lives.  

 Explore women's experiences 

 

UNIT – I 
Lady Lazarus   - Sylvia Plath  

The Queen’s Rival  - Sarojini Naidu 

She                                          - Lakshmi Kannan        

UNIT – II 
The Tree of Life  - Toru Dutt 

An Introduction  - Kamala Das  

Success is counted Sweetest - Emily Dickinson     

UNIT – III 
Goblin Market                        - Rossetti   

A Child Asleep                        -Elizabeth Browning.     

UNIT – IV 
Clear Light of Day   -Anita Desai  

Nectar in a Sieve   -Kamala Markandaya 

UNIT – V 
The God of Small Things        -Arundhati Roy      

Ladies Coupe                           -Anitha Nair     

 

 

 

 

EMPLOYABILITY  
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Course Code Course Title L T P C 

20211AEC22 Post-Colonial Literature 6 0 0 4 

 

Aim: 
 To observe how the backlash of colonialism is brought to bear upon literary works. 

Objective: 
 To know the background and features of the post colonialism 

 To analyse how the deleterious impact of colonialism and imperialism has been delineated in 

literature 

Outcome: 
 Understand the background and features of the post-colonialism 

 Learn the impact of colonialism 

 Familiarise with the issues related to cultural and national identity 

 

UNIT – I 
Post Colonialism-origin, growth and its features 

UNIT – II 
Midnight’s Children  -Salman Rushdie   

The Wretched of the Earth      -Frantz Fanon  

UNIT – III 
The Vendor of Sweets             -R.K Narayan 

Things Fall Apart         -Chinua Achebe  

UNIT – IV 
July’s People                        -Nadine Gordimer 

The Grass is Singing             -Doris Lessing 

UNIT – V 
The English Patient  -Michael Ondaatje  

Heat and Dust                          -Ruth Jabwala 

 

EMPLOYABILITY/ SKILL DEVELOPMENT 
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Course Code Course Title L T P C 

20211AEC23 Diaspora Literature 6 0 0 4 

 

 

Aim:  
 To acquaint with the diaspora literature  

Objective:  
 To trace the origin and growth of diaspora literature 

 To offer a broad view of the literary corpus produced by the writers from the diasporic locations.  

 To explore the issues specific to the phenomenon of migration that figure in the representation of 

diasporic experience.  

Outcome: 

 Learn the origin and growth of diaspora literature 

 Explore the issues specific to the phenomenon of migration that figure in the representation of  

            diasporic experience.  

 Aware of the conflicts faced by the migrants 

 

UNIT – I 
History of Diaspora literature, theories, features  

UNIT – II 
A House of Mr. Biswas     -V.S Naipaul 

Shame                                -Salman Rushdie 

UNIT – III 
Jasmine                               -Bharathi Mukerjee 

The Mango Coloured Fish  -Kaveri Nambeesan 

UNIT – IV 
The Inheritance of Loss    -Kiran Desai 

The Namesake                  -Jhumpa Lahiri 

UNIT – V 
Can Love Happen Twice   -Ravinder Singh  

Family Life                         -Akhil Sharma 

 

EMPLOYABILITY/ SKILL DEVELOPMENT 
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Course Code Course Title L T P C 

20211AEC24 Comparative Literature & World Classics in 

Translation 
5 0 0 4 

 

Aim:  
 To familiarize with the comparative literature and world classics in translation  

Objective:  
 To widen the perspective of students in the larger context of world literature 

 To learn different schools of thought  

 To demonstrate the relationship between language and culture 

 To facilitate a comparative study of literary texts based on themes, myths, archetypes and history 

Outcome: 
 Understand comparative literature and world classics in translation  

 Equip to make comparative and contrastive analysis of literary texts.  

 

UNIT – I 
Comparative Literature –definition and scope 

French and American Schools of thought 

Influence and Reception study 

UNIT – II 
Genre Study  

Thematology 

Periodisation 

UNIT – III 
Translation  

Literature and society  

Literature and Psychology 

UNIT – IV 
Agamemnon                            -Aeschylus      

The Wild Duck                          -Ibsen 

UNIT – V 
Crime and Punishment              -Dostoevsky 

Book of Job                 -Bible   

 

Text Book : 

Author Title of the book Edition / Year Publisher 

Dr. N. Subramanian 

Dr. Padma Srinivasan 

Dr. G.R..Balakrishnan 

Introduction to the study of 

Comparative Literature 

Theory and Practice 

First Edition 1997 TEESI 

 

 

SKILL DEVELOPMENT 
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. 

 

Course Code Course Title L T P C 

20211DSC25A Discipline Specific Elective II –A 

Asian Literature in English 

5 0 0 4 

Aim:  
 To acquaint with Asian Literature in English  

Objectives: 
 To familiarize learners with Asian writers in English 

 To be aware of various Asian cultures through representative texts of Asian Literature in English 

Outcome: 
 Understand the text in Asian literature 

 Appreciate the style of writers of different countries 

 

UNIT – I (Poetry) 
Moon Festival           -Bei Dao (Chinese) 

The Song           -Balkrishna Sama (Nepali)  

When Autumn Came-Faiz Ahmed Faiz (Pakistani) 

UNIT – II(Prose) 
Mosquitoes  -Lafcadio Hearn (Japanese)  

Village Goes Town -J. Vijayatunga (Sri Lankan) 

UNIT – III(Short Story) 

SMS   -Sunethra Rajakarunanayake (Sri Lankan)  

A Little Incident -Lu Hsun (Chinese) 

His Spouse  -Zawgyi (Myanmar) 

UNIT – IV(Fiction) 
Kartography  -Kamila Shamsie (Pakistani)  

Please Look After Mom -Kyung-sook Shin (Korean)  

UNIT – V(Drama) 
The Year of Dragon -Frank Chin (Chinese) 

Hogoromo (The Feather Mantle)-Zeami Motokiyo (Japanese) 

 

Reference Books:  

Author Title of the book Edition / Year Publisher 

Tyler, Royall Japanese No Dramas 2004 Penguin Books 

Azim, Firdous, and 

Niaz Zaman 

Galpa: Short Stories by Women from 

Bangladesh. 

2006 Rachana Writers.Ink 

 

Wijesinha, Rajiva 

Bridging Connections: An Anthology of 

Sri Lankan Short Stories 

2007 National Book Trust 

Shamsie, Muneeza And the World Changed: Contemporary 

Stories by Pakistani Women. 

2008  

Ganesan.S Asian Voices: An Anthology of Asian 

Writings in English 

2015 New Century Book House, 

 

 

 

 

 

EMPLOYABILITY/ SKILL DEVELOPMENT 
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Course Code Course Title L T P C 

20211RMC26 Research Methodology 3 0 0 2 

Aim: 
 To create a training in research process to carry out independent literary research work  

Objectives: 
 To develop suitable methods of data collection and interpretation 

 To use literary resource base for evaluation and support literary hypothesis and validation 

 To carry out basic literature survey using the common data-bases 

Outcome: 
 Ability to develop research hypothesis and carry out independent literature survey corresponding  

       to the specific publication type. 

 Assess basic literary research tools. 

 

UNIT I 
Research – Definition, Objectives, Elements of Literary research, Ethics & Misconduct in research, 

Plagiarism 

UNIT II 
Planning the thesis-selecting a topic, reviewing the literature, designing the study, the chapter outline  

Writing the thesis- the general format, the page and chapter format  

Mechanics of writing-Spelling, Punctuation, Italics, Names, Numbers, Titles, Capitalisation, paragraphs, 

quotation, work cited, bibliography 

Revising the thesis-editing, evaluating, proof reading  

UNIT III 
Data collection-Primary data- works of the author/s, autobiography, Interviews, articles in newspapers, 

magazine, letters, data collected through surveys, tools for questionnaire, interviews. Secondary data-Articles 

in journals, books, critical books on the author, magazines, e-articles, websites. 

UNIT IV 
Rhetoric and its devices, jargon, terminology, slang, colloquialism, formal writing, vague, concrete words, 

denotation, connotation, verbosity, precision, sentence structure 

UNIT V 
Practical exercise to prepare a paper for a journal-poem, short story, novel, drama 

Use of computer in research-literary tools used in research 

 

Text Book: 

Name of the Author Title of the book Edition / Year Publisher 

Joseph Gibaldi M LA Hand Book Seventh Edition 2009 East-West Press 

C.R Kothari Research Methodology-

Methods and technique 

Second Edition 2005 New age International 

Publishers 

 

 

 

 

EMPLOYABILITY/ SKILL DEVELOPMENT 
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SEMESTER III 

Course Code Course Title L T P C 

20211SEC31 Critical Approaches to English Literature 6 0 0 5 

 

Aim:  
 To acquaint with various approaches to literature. 

Objective:  
 To realize that an impassioned scientific approach even to aesthetic delight has its own validity. 

 To analyse a text using various approaches 

Outcome: 
 Assess a text using various approaches to English Literature 

 Know about various approaches 

 

 

UNIT-I 
Archetypal Approach  

UNIT-II 
Moral Approach 

UNIT-III 
Formalistic Approach 

UNIT-IV 
Psychological Approach 

UNIT-V 
Sociological Approach 

 

 

Term paper: 
Analyse a text using various approaches to English Literature 

 

 

 

 

ENTREPRENEURSHIP 
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Course Code Course Title L T P C 

20211AEC32 American Literature 6 1 0 5 

 

Aim:  
 To acquaint how American Literature has evolved to be an independent entity. 

Objective:  
 To know the genesis and growth of literature such as ‘American’, involving the confluence 

of varied and variegated cultures 

 To learn a historical background to American history and literature 

 To analyse the major themes and concerns reflected in American literature 

Outcome: 
 Understand the major themes and concerns reflected in American literature 

 Provide an overview of the different phases of the evolution of American literature 

 

UNIT I   
Origin and growth of American Literature- Poetry, Prose 

UNIT II  
Origin and growth of American Literature- Novel, Drama 

UNIT III 
Daddy                -Sylvia Plath 

After Apple Picking                           -Robert Frost 

To Helen               -Edger Allen Poe 

UNIT IV 
The American Scholar            -Emerson 

Walden-The Battle of Ants  -Thoreau 

Farewell to Arms   -Hemingway 

UNIT V 
The Hairy Ape    -O’ Neil 

All My sons              -Arthur Miller  

 

 

Self study topics: 
The Age of Innocence                         -Edith Wharton 

Who’s Afraid of Virginia Woolf?       -Edward Albee 

 

 

EMPLOYABILITY 
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Course Code Course Title L T P C 

20211AEC33 Literary Criticism  6 1 0 5 

 

Aim:  
 To recapitulate the origin and development of criticism from the period of Aristotle to modern age. 

Objective:  
 To introduce that criticism is a creative work bringing about far reaching impact. 

 To analyse a text using various criticism 

 To understand the theories formulated by various writers  

Outcome: 
 Assess a text using various criticism 

 Get in touch with different views of critics 

 

UNIT – I 
Poetics.                           -Aristotle  

An Apology for Poetry.                      -Sir Philip Sidney  

UNIT – II 
Preface to the Fables                          -Dryden  

Essay on Criticism                              -Alexander Pope 

UNIT – III 
Preface to Shakespeare                       -Samuel Johnson  

The Preface to Lyrical Ballads           -William Wordsworth 

UNIT – IV 
Biographia Literaria                            -S.T.Coleridge 

A Defence of Poetry                            -Shelley              

UNIT – V 
The Study of Poetry                             -Matthew Arnold       

Tradition and Individual Talent           -T.S.Eliot 

 

 

ENTREPRENEURSHIP 
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Course Code Course Title L T P C 

20211DSC34A Discipline Specific Elective - III A 

African Literature 
5 0 0 4 

 

Aim:  
 To acquaint the students with the African literature  

Objective:  
 To give a glimpse into the British colonialism and its aftermath.  

 To trace the origin and growth of African literature.  

 To know how an indomitable urge for seeking separate identity finds expression in the different 

genres of literature. 

 To understand African literature, their landscape, tradition, milieu, sprit, socio cultural ethos, national 

identity etc. 

Outcome: 
 Learn the origin and growth of African literature.  

 Enable to understand African literature, their landscape, tradition, milieu, sprit, socio cultural ethos, 

national identity etc. 

 

UNIT – I 
Origin and growth of African Literature-Poetry, Prose and Drama 

UNIT – II 
Poets in Africa                        -Roy Campbell         

The Casualties                        -J.P.Clark   

A Far Cry from Africa           -Derek Walcott      

UNIT – III 
The Arrow of God              -Chinua Achebe  

Cry the Beloved Country         -Alan Patson 

UNIT – IV 
Waiting for the Barbarians -J.M Coetzee 

A Grain of Wheat   -Ngugi waThiongo 

UNIT – V 
The Road                         -Wole Soyinka     

Devil on the Cross                  -Ngugi waThiongo 

 

 

 

 

EMPLOYABILITY/ SKILL DEVELOPMENT 
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SEMESTER IV 

Course Code Course Title L T P C 

20211SEC41 Translation 5 1 0 5 

 

Aim:  
 To initiate the students into the mechanics of translations 

Objective:  
 To know the origin and development of translation.  

 To promote translation  

 To understand the theories of translation 

 To encounter the problems in translation. 

 To develop their translation skill  

Outcome: 
 Enhance the translation skill 

 Analyse the theories of translation 

 Learn modern and cultural translation 

 

UNIT – I 
History of translation  

UNIT – I 
Theories of translation  

Theory of meaning 

UNIT – III 
Literary Translation  

Non-Literary Translation 

UNIT – IV 
Translatability 

Difficulties in Translation  

UNIT – V 
Modern Translation  

Cultural translation 

 

Text Book: 

Author Title of the book Edition/Year Publisher 

P.K. Kalyani Translation Studies 2001 Creative Books 

Dr. Shanthi Towards Translation                                                    2002 Emerald Publishers 

 

 

SKILL DEVELOPMENT 
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Course Code Course Title L T P C 

20211SEC42 English Language Teaching 6 1 0 5 

 

Aim: 
 To have a good stead for the career of English teacher  

Objective:  
 To analyse language theories  

 To learn different approaches and methods  

 To explore the audio-visual techniques  

 To orient in the practical application of ELT  

 To understand the principles of foreign language teaching 

Outcome: 
 Enhance to have a good stead for the career of English teacher  

 Study the approaches, methods and techniques in teaching English 

 Know how to use audio visual aids 

 

UNIT- I  
The place of mother tongue in teaching English 

English as a second language  

UNIT-II 
Principles of foreign language teaching  

Theories of Language Learning 

UNIT-III 
Approaches of Teaching English 

Methods of Teaching English 

UNIT-IV 
Techniques for language teaching 

 

Audio – Visual Teaching 

UNIT-V 
Micro Teaching 

Macro Teaching 

Case study 

 

 Text Book: 

 

Author Title of the book Publisher 

Dr. P.S.S Sastry Methods of Teaching English 

Book I & Book II 

Madhava Publishers 

 

 

SKILL DEVELOPMENT 
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Course Code Course Title L T P C 

20211AEC43 English Literature for Competitive Examination 6 0 0 5 

 

Aim:  
 To attempt a relation of what is learnt to take up a competitive exam. 

Objective:  
 To resuscitate what has been learnt in every branch of English Language and Literature and compete 

with others for a career. 

 To impart in students the confidence and skills to face the challenge of a competitive exam 

Outcome: 
 Take up a competitive exam. 

 Learn the different areas in English literature 

 

UNIT-I 
British Literature 

UNIT-II 
American Literature 

UNIT-III 
Indian Writing in English  

UNIT-IV 
Literary Forms 

UNIT-V 
English Language Teaching 

 

Text Book: 

 

 Author Title of the book Publisher 

William Henry Hudson An Outline History of English 

literature 

Maple Press 

Dr. P.S.S Sastry Methods of Teaching English -

Book I & Book II  

Madhava Publishers 

 

 

 

 

EMPLOYABILITY  
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Course Code Course Title L T P C 

20211DSC44A Discipline Specific Elective - IV A 

Indian Fiction in Translation 
6 0 0 4 

 

Aim:  
 To acquaint with the translated fiction in Indian Writing in English  

Objective:  

 To analyse the techniques of translation 

 To know the culture and society of various parts of India 

 To understand the fiction in other languages in India 

Outcome: 
 Comprehend the fiction in other languages in India 

 Identify the culture expressed in other languages 

 

UNIT-I 
Rudali                     -Mahasweta Devi 

Karukku                  -Bama, translated by Lakshmi Holmstorm-Oxford 

UNIT-II 
Godaan                   -Prem Chand,  

A Home in the Sky -Vaasanthi translated by Gomathi Narayanan 

UNIT-III 
Samskara                 -U. R Anandamurthy, translated by AK Ramanujan-OUP 

Once an Actress      -Jayakanthan, translated by K. S Subramanian 

UNIT-IV 
Tamas        -Bhisham Sahni 

Bridges                    -Sivasankari translated by S. Krishnan 

UNIT-V 
Chemmeen               -Thakazli Sivasankar  Pillai translated by T. Pillai & Anita Nair 

Krishna Krishna       -Indira Parthasarathy 

 

 

EMPLOYABILITY/ SKILL DEVELOPMENT 
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75 

 

 

 

 

 

 

 

DEPARTMENT OF ENGLISH 

M.Phil ENGLISH LITERATURE-2020 SYLLABUS 

2021 – 2022  

M.Phil ENGLISH LITERATURE -20MPENGGE 

SYLLABUS – REGULATION 2020 

 

COURSE STRUCTURE 

Course Code Course Title L  T P C 

 Semester I     

203ENC11 Research Methodology and Theory of 

Literature 
2 2 0 2 

203ENC12 Literary Theory 2 2 0 2 

203ENC13_ Discipline Specific Elective 2 2 0 2 

Common 

Paper Research and Publication Ethics 
2 2 0 2 

 Total  8 8 0 8 

 Semester II     

203END21 Dissertation    2 

 Total     

Total    2 

 

Discipline Specific Electives 

Semester Discipline Specific Elective Courses 

I 
203ENC13A-Modern Criticism  

203ENC13B-Cultural Studies 
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76 

Course 

Code 

Course Title L  T P C 

203ENC11 RESEARCH METHODOLOGY AND 

THEORY OF LITERATURE- 

2 2 0 2 

Aim: 

To acquaint with the research methodology 

Objective: 

To know the convention and format of thesis  

To understand the methods and mechanics of research writing  

To familiarize with the kinds of the discourse  

To gain knowledge to use computer in research  

To analyse data 

To learn the intrinsic and the extrinsic approach 

Outcome: 
Can do research activity 

Interpret any text using various criticisms and theories 

Know and use the kinds of discourses 

Analyse data 

UNIT-1 
Research, Types of Research 

Planning the thesis 

Writing the thesis- General format, Chapter format 

UNIT-II 
Mechanics of writing 

Documentation-Quotation, Works cited, Bibliography 

UNIT-III 
Discourse: Narration,Argumentation,Exposition,Description  

UNIT-IV 
Computer uses in research 

Modern technology applied in research 

Statistical techniques and data analysis 

UNIT-V 
The Extrinsic approach to the study of literature-Literature and biography, literature and psychology, 

literature and society 

The Intrinsic approach to the study of literature-The mode of existence of a literary work of art, The 

nature and modes of narrative fiction.  

Reference Books- 

Theory of Literature                                                   - Wellek and Warren 

Thesis and Assignment Writing                                 -Anderson et al 

MLA Handbook for writers of research papers         -Eighth edition 

Research Methodology Methods and Techniques    - C.R Kothari  

Microsoft Office2003                                                 -Edward C Wiillett 

1stedition 2004  (Wiley Publications, USA)  

Fundamentals of Information Technology                - Alexis Ieon, Mathews Ieon 1999. (Vikas 

Publications)                         

 

 

 

 

EMPLOYABILITY  
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77 

Course 

Code 

Course Title L  T P C 

203ENC12 LITERARY THEORY 2 2 0 2 

Aim: 
To acquaint with the concepts and features of different literary theories  

Objective: 
To sharpen the critical ability by learning the literary theories  

To appreciate, interpret and critically evaluate any text 

Outcome: 
Understand literary theory 

Evaluate any text using various theories 

Sharpen critical analysis 

UNIT – I 
Modernism:Meaning,origin,present condition 

Structuralism: Meaning,origin,Saussure,Levi Strauss,Genette,reactions 

UNIT – II 
Post-Structuralism: Meaning,origin,types,Derrida,Deconstruction,reactions 

New Historicism: Meaning,origin,Foucault, Old historicist, New historicist,Stephen  

Grennblat, reactions 

UNIT – III 
Reader Response Theory:Meaning,influences,limitations 

Psychoanalytical Criticism: Meaning,origin,influences,limitations 

UNIT – IV 
Feminism: Definition,Feminist movement,studies of women writers,influence 

Marxism: Definition,Marx and Engelstheories,Marxist literary critics 

UNIT – V 
Post-colonialism:Meaning,influences,principles,postcolonial critics  

Eco-Criticism: Meaning, tradition,Ecocritics 

 

Reference Books: 
Classical to Contemporary theory: A Demystified Approach- Dr.Joseph Chandra & 

K.S Anthony Samy 

Beginning Theory-Peter Harry 

 

 

EMPLOYABILITY  
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78 

 

 

Course Code Course Title L  T P C 

203ENC13A MODERN CRITICISM  2 2 0 2 

Aim: 

To acquaint with the modern criticism  

Objective: 

To understand the different concepts of modern criticism  

Outcome: 
Comprehend modern criticism 

Evaluate any text using various criticisms  

 

UNIT – I 
“The Language of Paradox”.     - Cleanth Brooks  

“Criticism as Language”.    -  Ronald Barthes    

“Realism and the Contemporary Novel”  -  Raymond Williams    

UNIT – II 
“Structuralism and Literature”        -Jonathan Culler 

“Towards Feminist Poetics”                              -Elaine Showalter  

“The Seven Types of Ambiguity”                     -William Empson                                                      

UNIT – III 
“Religion and Literature”                           -T.S.Eliot 

“Four Kinds of Meaning”                          -I.A.Richards 

“Creative Writers and Day Dreaming”       -Sigmund Freud 

UNIT – IV 
“Is there a text in the class?”      -Stanley Fish 

“Orientalism”         - Edward Said 

“Cultural Studies and its Theoretical Legacies”- Stuart Hall 

UNIT – V 

“What is an Author?”         -Michael Foucault        

“Post-colonial Criticism”                  - Homi Bhabha 

“Can the Subaltern Speak”         - Gayatri Spivak 

 

 

Reference Book: 
Twentieth Century Literary Criticism   -Bijay Kumar Dass. 

Literary Criticism                                      -V.S.Sethuraman 

 

 
EMPLOYABILITY  
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79 

 

 
Course Code Course Title L  T P C 

203ENC13B CULTURAL STUDIES 2 2 0 2 

Aim: 

To acquaint with the different cultures  

Objective: 

To understand the different cultures of various literature 

Outcome: 
Scholars can cross through many cultural works and their customs 

Evaluate any text using various cultures 

UNIT – I 
Introduction to Cultural Studies and popular culture 

Cultural Studies: Its Development and Trends 

UNIT – II 
Folklore and Culture   

Society and Culture                                             

UNIT – III 
Culture and Heritage 

Gender and Culture 

UNIT – IV 
“A Man of the People”- Chinua Achebe  

“Voss”– Patrick White  

UNIT – V 
“Romola” – George Eliot 

“The Village”- Mulkraj Anand 

 

EMPLOYABILITY  
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1.1.3 Colour 

 Employability 

 Skill Development 
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SCHOOL OF ARTS AND SCIENCE 

DEPARTMENT OF MATHEMATICS 

                                           B.Sc., MATHEMATICS - REGULATION 2020 

 

COURSE STRUCTURE 

  

SEMESTER – I 

Course Code Course Title L T P C 

THEORY 

20110AEC11/  

20111AEC11/ 

20132AEC11/  

20135AEC11 

Tami – I/Advanced English-I/Hindi-I/ French - I 4 0 0 2 

20111AEC12 English-I 4 0 0 2 

20112AEC13 Differential Calculus and Vector Calculus 5 0 0 3 

      

20112AEC14 Trigonometry, Analytical Geometry 3D and Calculus 5 0 0 3 

20120AEC15 Programming in C 6 0 0 5 

PRACTICAL 

20120AEC16L Programming in C Lab 0 0 3 2 

      

                                                                      Total 24 0 3 17 

AUDIT COURSE 

201ACLSICN Indian Constitution - - - 2 

201ACLSUHV 

 

Universal Human Values - - - 2 
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SEMESTER – II 

 

Course Code Course Title L T P C 

THEORY 

20110AEC21/ 

20111AEC21/ 

20132AEC21/ 

20135AEC21 

Tamil – II/ Advanced English-II/Hindi-II/ French – II 4 0 0 2 

20111AEC22 English-II 4 0 0 2 

20112AEC23 Integrals &  Differential Equations 5 0 0 3 

      

20112SEC24 Sequence and  series 5 0 0 4 

20120AEC25 Web Programming   5 1 0 5 

      

PRACTICAL 

20120AEC26L Web Programming  Lab 0 0 3 2 

RESEARCH SKILL BASED COURSE 

 

20112RLC27 Research Led Seminar - - - 1 

                                                          Total 23 1 3 18 

AUDIT COURSES 

201ACLSCOS Communication Skills - - - 2 

201ACSSBBE Basic Behavioral Etiquette - - - 2 
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SEMESTER – III 

Course Code Course Title L T P C 

THEORY 

20110AEC31/ 

20132AEC31/ 

20111AEC31/ 

20135AEC31 

Tamil – III/Hindi-III/Advanced English-III/ French – III 4 0 0 2 

20111AEC32 English-III 4 0 0 2 

20112AEC33 Number Theory 4 0 0 3 

      

20112AEC34 Numerical Analysis 4 0 0 3 

20118AEC35 Mathematical Statistics-I 5 1 0 5 

PRACTICAL 

20118AEC36L Mathematical Statistics-I Lab 0 0 3 2 

 

RESEARCH SKILL BASED COURSE 

20112RMC37 Research Methodology 2 0 0 2 

                                                          Total 23 1 3 19 

AUDIT COURSE 

201ACLSOAN Office Automation - - - 2 
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SEMESTER – IV 

Course Code Course Title L T P C 

THEORY 

20110AEC41/ 

20111AEC41/ 

20132AEC41/ 

20135AEC41 

Tamil-IV/Advanced English-IV /Hindi-IV/ French – IV 4 0 0 2 

20111AEC42 English-IV 4 0 0 2 

20112SEC43 Operations Research 4 0 0 3 

20112AEC44 Astronomy 4 0 0 3 

201ENSTU45 Environmental Studies 2 0 0 2 

20118AEC46 Mathematical Statistics-II 5 1 0 5 

PRACTICAL 

20118AEC47L Mathematical Statistics- II Lab 0 0 3 2 

                                                                 Total 23 1 3 19 

AUDIT COURSE 

201ACLSLMS Leadership and Management Skills - - - 2 

201ACSSAQA General Aptitude and Quantitative  Ability    2 
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SEMESTER – V 

Course Code Course Title L T P C 

THEORY 

 

20112AEC51 Modern Algebra 5 0 0 4 

20112AEC52 Real Analysis 5 1 0 4 

20112SEC53 Statics 5 1 0 4 

20112SEC54 Programming in C++ 5 0 0 3 

20112DSC55_ Discipline Specific Elective -I   5 0 0 3 

RESEARCH SKILL BASED COURSE 

20112BRC56 Participation in Bounded Research - - - 1 

                                                                        Total 25 2 0 19 

AUDIT COURSE 

201ACLSPSL Professional Skills - - - 2 
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SEMESTER – VI 

Course Code Course Title L T P C 

THEORY 

20112AEC61 Complex Analysis 5 0 0 4 

20112SEC62 Dynamics 5 1 0 4 

20112AEC63 Discrete Mathematics 5   0 0 4 

20112DSC64_ Discipline Specific Elective –II 5 0 0 4 

201_ _OEC(2 Digit 

Course Name ) 

Open Elective     4 0 0 2 

PRACTICAL 

20120SEC65L Project Work - - - 4 

20120SEC66L Program Exit Examination - - - 1 

                                                             Total 24 1 0 23 

AUDIT COURSE 

201ACSSIST Interview Skills Training and Mock Test - - - 2 

201ACLSCET Community Engagement - - - 1 

      

Total Credits -Programme 115 

Total Credits - Audit Courses 19 

 

Discipline Specific Electives 

Semester Discipline Specific Elective Courses-I 

V a) 20112DSC55A – Fuzzy Analysis 

b) 20112DSC55B - Formal Languages and Automata Theory 

 Discipline Specific Elective Courses-I 

VI 
a) 20112DSC64A - Graph Theory 

b) 20112DSC64B - Mathematical Modelling 

Open Electives 

Semester Open Elective Courses 

 

 

 

VI 

a) 201TNOEC-Tamil  IlakkiyaVaralaru 

b) 201ENOEC-Journalism 

c) 201PHOEC-Instrumentation 

d) 201CEOEC-Food and Adulteration 

e) 201BTOEC- Wildlife Conservation  

f) 201CSOEC – E-Learning 2841



g) 201CAOEC-Web Technology 

h) 201CMOEC-Banking service 

 

Credit Distribution 

 

Sem AEC SEC DSC OEC Research Others Total 

I 17 - - - - - 17 

II 13 4 - - 1 - 18 

III 17 - - - 2 - 19 

IV 14 3 - - - 2 19 

V 8 7 3 - 1 - 19 

VI 8 4 4 2 4 1 23 

Total 77 18 7 2 8 3 115 
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                                                                  SEMESTER I 

 

Course Code Course Title L T P C 

20110AEC11 

 

                                   Tamil -I 

 

4 0 0 2 

 

 

 

 

 

 
2843



Course Code Course Title L T P C 

20111AEC11 

 

Advanced English-I 

 

4 0 0 2 

Aim:  

 To improve the knowledge of English  

Objective: 

 To familiarize with the glossary terms, figures of speech 

 To enhance vocabulary  

 To learn how to edit and proof read 

 To know the comparison and contrast and cause and effect forms  

 To understand the impact of the speeches of famous people 

Outcome:  

 Develop vocabulary 

 Learn to edit and do proof reading 

 Read and comprehend literature 

UNIT –I  

Glossary of grammar terms  

Figures of speech  

UNIT – II  

Foreign words and phrases 

British and American Vocabulary 

UNIT – III  

Comparison and contrast  

Cause and effect  

UNIT – IV  

Editing  

Proof reading  

UNIT – V  

Speeches of famous people:  

Mahatma Gandhi-Abraham Lincoln-Swami Vivekananda-John F. Kennedy 

Reference book: 

Author Title of the book Edition / Year Publisher 

Wren and Martin English Grammar 2009 S.Chand& Company Ltd 

Meenakshi Raman 

&Sangeetha Sharma 

Technical 

Communication 

Second Edition 

2011 

Oxford University Press 

Sudhir Kumar Sharma The World’s Great 

Speeches 

- Galaxy Publishers 
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Course Code                     Course Title L T P C 

20111AEC12                      English-I 4 0 0 2 

Aim:  

 To acquaint with learning English through literature 

Objective: 

 To improve English delightfully through simple poems, essays  

 To throw light on fiction 

 To read and comprehend literature 

Outcome:  

 Read and comprehend literature 

 Appreciate the different types of poetry and prose 

UNIT –I 

Because I could not Stop for Death         -Emily Dickinson 

Stopping by Woods on a Snowy Evening        -Robert Frost 

UNIT – II 

Enterprise             -Nissim Ezekiel 

Love poem for a wife                                            -A.KRamanujam 

UNIT –III 

The Art of Reading                                                - Lin Yutang 

An Eco-Feminist Vision                                        -ArunaGnanadason 

UNIT –IV 

The Merchant of Death                                -Nanda Kishore Mishra & John Kennet 

She Spoke for all Nature                      -Young world ‘The Hindu’ 

UNIT –V 

Oliver Twist                                                           -Charles Dickens 

 

Text book: 

 

Author Title of the book Edition / Year Publisher 

S.Murugesan/Dr.K.Chellappan The Art of Reading/ 

Experiencing Poetry 

Reprint 2004 Emerald Publishers 
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Objectives: 
This course is designed to give students a secure base in elementary calculus and vector calculus to 

allow them to tackle the mathematics needed in other sciences. Students wishing to do more 

mathematics will be given a good foundation from which they can proceed to other courses. 

UNIT I:  

    Successive differentiation — Leibnitz theorem with proof — Problems, Partial       

derivative of a function.  

UNIT II:  

                Maxima & Minima for functions of two variables — Lagrange multiplier method.  

UNIT III:  

Curvature (Cartesian, Polar and Pedal form) — evolutes.  

UNIT – IV 

    Vector differentiation – velocity & acceleration vectors- Gradient of a vector      

directional derivative  -Init normal vector- tangent plane, Divergence- Curl –  

 Solenoidal&Irrotational  vector- Double operators – Properties connecting grad, div &    curl 

of a vector. 

Unit –V 

   Vector integration –Line integrals – Conservative force field – Scalar field- Scalar     

potential- Work done by d Force- Surface integrals – Volume integrals. 

 

Text Books:         
1.Differential calculus — T.K.M. Pillai  

2.Vector calculus — T.K.M. Pillai. 

Reference: 

               T.K. Manickavasagam Pillai, Analytical Geometry (3D) & Vector calculus, Neq    

Gamma Publishing House, 1991 

Learning outcomes 

By the end of this course, you should: 

 be able to manipulate, and solve problems using, successive differentiation & vector operators; 

 be able to calculate Maxima & Minima for functions of two variables and Lagrange multiplier 

method  

 be able to solve curvature, evolutes, asymptotes and envelopes in simple cases. 

 be able to calculate gradient, divergence and curl vectors. 

 

 

 

 

 

 

 

 

 

 

 

 

Course code Course Title L T P C 

20112AEC13 

 
Differential Calculus and Vector Calculus 5 0 0 3 
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Objectives: 

This course is designed here to get sufficient ideas about integral calculus, trigonometry 

and analytical geometry to tackle the mathematics needed in other sciences.  

UNIT I:  

Expansions of cos n, sin n, cosn, sinn(for positive integral values of n) — series for cos, sin 

, tan .  

UNIT II:  

Hyperbolic functions — Principal and general values of logarithms of complex numbers. 

Separation of real and imaginary parts — factorization.  

UNIT III:  

Summation of trigonometrical series — method of difference - sum of series of n angles in A.P, 

C+ is form, Gregory’s series.  

UNIT IV:  

Analytical Geometry (3-D)  

Spheres (Simple Properties only) general second degree equations to cone cylinder.  

UNIT V:  

Integralcalculus.  

Evaluation of double and Triple integral — Beta and gamma integrals. 

Text Books:     

  1. Trigonometry — T.K.M. Pillai 

  2.  Analytical Geometry (3D) And Integral Calculus — T.K.M. Pillai 

Learning outcomes 

By the end of this course, you should: 

 be able to manipulate the expansions of basic trigonometric functions 

 be able to calculate summation of trigonometric series and  Gregory’s series  

 understand the concept of analytical geometry and be able to use properties of spheres, cone and 

cylinder in real cases. 

 be able to manipulate, and solve problems using, integral calculus 
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Allied- I- Paper -I PROGRAMMING IN C 

 

 

 

 

 

Objectives: 

 To learn the concept of programming  

 To understand input and output functions  

 To study aboutStructures 

 To learn Pointers in C Language 

 

UNIT I : 

Evolution and Applications of C - Structure of a C Program -Data Types -  

 Declaration - Operators - Expressions - Type conversions -Built-in functions.  

UNIT II : 

Data Input and Output - Control statements: IF, ELSE-IF, GOTO, SWITCH, WHILE-      DO, 

DO-WHILE, FOR, BREAK and CONTINUE.  

UNIT III : 

    Functions:  

Defining and accessing functions-passing parameters of functions -Arguments - Recursive 

functions -Storage classes.  

   Arrays:  

Defining and processing Arrays -Multi dimensional arrays - passing arrays to functions -Arrays 

and strings String functions - String Manipulations.  

UNIT IV : 

    Pointers  

Pointers Declarations - Operations on pointers -pointers to functions - Pointer and Strings -

pointers and arrays - array of pointers - Structures and pointers -unions. 

UNIT V : 

   Data files -Opening, Closing, and processing files - Files with structures and unions          

Register variables - Bit wise Operations - Macros- Pre-processing  

Reference:  

   1. “ Programming with C” — ByronS.Gottfried — Schauni’s outline   

 series — Tata  McGrawHill publications.  

   2. “Let us C “— Yeswantkanetkar — BPB Publications.  

 

Course code Course Title L T P C 

20120AEC15 Allied- I- Paper -I Programming In C 6 0 0 5 
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Learning Outcomes:  

At the end of the course, the student should be able to:  

 Design C Programs for problems.  

 Write and execute C programs for simple applications  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 2849



Allied- I Practical -I PROGRAMMING IN C LAB 

 

 

 

 

Objectives 

 Programming in C Lab provides the methodology for the planning and execution  for any 

scientific enquiry, which has been accepted as a valid tool in this content.   In this course 

Quadratic Equation, Sum of Series (Sine, Cosine, ex), Fibonacci  Numbers using recursive functions, 

Sorting of given names in a1phabtical order, Matrix Operations (Addition, Subtraction, Multiplication 

— use functions) would  be taught. 

 

Students are able to the C program  

 

1. Write a C program to find the roots of Quadratic Equation (all cases).  

 

2. Write a C program to find the Sum of Series (Sine, Cosine, ex)  

 

3. Write a C program to reads an integer N and determine whether N is prime or  

not.  

 

4. Write a C program to Finding factorials, generating Fibnoacci Numbers using  

recursive functions. 

 

5. Write a C program to find the numbers in Ascending and Descending order  

  (use it to find largest and smallest numbers).  

 

6. Write a C program to find the sum of natural numbers using WHILE  

statement,  

 

7. Write a C program for Sorting of given names in a1phabtical order.  

 

8. Write a C program for Matrix Operations (Addition, Subtraction,   

Multiplication — use functions).  

 

9. Write a C program for String Manipulation without using String functions  

(String length, String Comparison, String Copy, Palindrome checking,  

counting words and lines in strings — use function pointers). 

 

 

 

Course code Course Title L T P C 

20120AEC16L 
Allied -I -Paper -I Programming in C 

Lab 
0 0 3 2 
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Learning Outcomes:  

At the end of the course, the student should be able to:  

 Students learned program  techniques    

 Understand the concept of various functions and pointers 

 A knowledge of writing C program 

 Design/development of solutions  
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INDIAN CONSTITUTION 

Course Code Course Title L T P C 

201ACLSICN Indian Constitution - - - 2 

 

 

Objectives: 

1. To make the students understand about the democratic rule and parliamentarian administration  

2. To appreciate the salient features of the Indian constitution  

3.To know the fundamental rights and constitutional remedies  

4. To make familiar with powers and positions of the union executive, union parliament and the 

Supreme Court 

To exercise the adult franchise of voting and appreciate the electoral system of Indian democracy. 

 

Unit I::The making of Indian constitution  

 

 The constitution assembly organization –character -work salient features of the  constitution- 

written and detailed constitution -socialism –secularism-democracy and    republic. 

 

Unit II: Fundamental rights and fundamental duties of the citizens 

 

 Right of equality -right of freedom- right against exploitation -right to  freedom of 

 religion- cultural and educational rights -right to constitutional remedies -fundamental  duties . 

 

Unit III: Directive principles of state policy 

 

 Socialistic principles-Gandhi an principles-liberal and general principles -differences 

 between fundamental rights and directive principles 

 

Unit IV: The union executive, union parliament and Supreme Court  

 

 Powers and positions of the president -qualification _method of election of president and  vice 

 president -prime minister -Rajya  Sabah -Lok Sabah .the supreme court -high  court -

functions and position of supreme court and high court  
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Unit V: State council -election system and parliamentary democracy in India 

 

 State council of ministers -chief minister -election system in India-main features election 

 commission-features of Indian democracy. 

 

References: 

  1) Palekar.s.a. Indian constitution government and politics, ABD publications,        

India 

  2) Aiyer, alladikrishnaswami, Constitution and fundamental rights 1955. 

  3) Markandan.  K.c.directive Principles in the Indian constitution 1966. 

  4) Kashyap. Subash c, ourparliament, National book trust, New Delhi 1989 
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UNIVERSAL  HUMAN VALUES                                   

Course Code Course Title L T P C 

201ACLSUHV               Universal Human Values - - - 2 

 

Course Objectives : 

The present course deals with meaning, purpose, and relevance of universal 

human values and how to inculcate and practice them consciously to be a good 

human being and realize one’s potentials. 

Course outcomes : 

By the end of the course the learners will be able to: 

1. Knowaboutuniversalhumanvaluesandunderstandtheimportanceofvaluesini

ndividual, social circles, career path, and national life. 

2. Learnfromcasestudiesoflivesofgreatandsuccessfulpeoplewhofollowedandp

ractised human values and achieved self-actualization. 

3. Become conscious practitioners of human values. 

4. Realisetheirpotentialashumanbeingsandconductthemselvesproperlyinthew

aysofthe world. 

Unit I :Love & Compassion  

• Introduction: What is love? Forms of love for self, parents, family, 

friend, spouse, community, nation, humanity and other beings, both 

for living and non-living 

• Love and compassion and inter-relatedness 

• Love, compassion, empathy, sympathy and non-violence 

• Individuals who are remembered in history for practicing compassion 

and love. 

• Narratives and anecdotes from history, literature including local 

folklore 

• Practicing love and compassion: What will learners learn gain if  

they practice  love and compassion? What will learners lose if they 
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don’t practice love and compassion? 

• Sharing learner’s individual and/or group experience(s) 

• Simulated Situations 

• Case studies 

Unit II: Truth  

• Introduction: What is truth? Universal truth, truth as value, truth as 

fact(veracity, 

Sincerity, honesty among others) 

• Individuals who are remembered in history for practicing this value 

• Narratives and anecdotes from history, literature including local 

folklore 

• Practicing Truth: What will learners learn/gain if they practice 

truth? What will learners lose if they don’t practice it? 

• Learners’ individual and/or group experience(s) 

• Simulated situations 

• Case studies 

Unit III :Non-Violence  

• Introduction: What is non violence? Its need. Love, compassion, 

empathy sympathy 

for others as pre-requisites for non-violence 

• Ahimsa as non-violence and non-killing 

• Individuals and organizations that are known for their commitment to 

non-violence 

• Narrativesandanecdotesaboutnon-

violencefromhistory,andliteratureincluding 

local folklore 

• Practicing on-violence: What will learners learn/gain if they 

practice non- violence? What will learners lose if they don’t 

practice it? 2855



• Sharing learner’s individual and/or group experience(s) about non-

violence 

• Simulated situations 

• Case studies 

 

Unit IV: Righteousness 

• Introduction: What is righteousness? 

• Righteousness and dharma, Righteousness and Propriety 

• Individuals who are remembered in history for practicing 

righteousness 

• Narratives and anecdotes from history, literature including local 

folklore 

• Practicing righteousness: What will earners learn/gain if they 

practice righteousness? What will learners lose if they don’t 

practice it? 

• Sharing learners’ individual and/or group experience(s) 

• Simulated situations 

• Case studies 

Unit V:Peace  

• Introduction: What is peace? Its need, relation with harmony and 

balance 

• Individuals and organizations that are known for their commitment to 

peace 

• Narratives and Anecdotes about peace from history, and literature 

including local folklore 

• Practicing peace: What will learners learn/gain if they practice 

peace? What will learners lose if they don’t practice it? 

• Sharing learner’s individual and/or group experience(s) about peace 

• Simulated situations 

• Case studies 
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Unit VI: Service  

• Introduction: What is service? Forms of service, for self, parents, 

family, friend, spouse, community, nation, humanity and other 

beings—living and non-living, persons in distress or disaster. 

 

• Individuals who are remembered in history for practicing this value. 

• Narratives and anecdotes dealing with instances of service from 

history, literature including local folklore 

• Practicing service: What will earners learn/gain gain if they 

practice service? What will learners lose if they don’t practice it? 

• Sharing learners’ individual and/or group experience(s) regarding 

service 

• Simulated situations 

• Case studies 

Unit VII: Renunciation(Sacrifice)  

• Introduction: What is renunciation? Renunciation and sacrifice. Self-

restrain and 

Ways of overcoming greed. Renunciation with action as true 

renunciation 

• Individuals who are remembered in history for practicing this value. 

• Narratives and anecdotes from history and literature, including 

local folklore about individuals who are remembered for their 

sacrifice and renunciation. 

• Practicing renunciation and sacrifice: What will learners learn/gain 

if they practice Renunciation and sacrifice? What will learners lose 

if they don’t practice it? 

• Sharing learners’ individual and/or group experience(s) 

• Simulated situations 

• Case studies
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Course Code Course Title L T P C 

20110AEC12 

 

                                   Tamil -II 

 

4 0 0 2 
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Course Code Course Title L T P C 

20111AEC21 

 

Advanced English-II  

 

4 0 0 2 

 

Aim:  

 To improve the knowledge of English  

Objective: 

 To understand the format of e-mail, fax and memos 

 To write itinerary, checklist, invitation, circular, instruction, recommendations 

 To understand the impact of the biographies of famous people 

Outcome:  

 Develop technological skill  

 Able to write in a variety of formats  

 Read biographies and develop personality 

 

UNIT –I  

E-mail 

Fax  

Memos  

UNIT – II  

Itinerary 

Checklist 

UNIT – III  

Invitation 

Circular  

UNIT – IV  

Instruction  

Recommendations 

UNIT – V  

Biographies of famous people: 

Mother Teresa-Madam Curie-Charles Chaplin-Vikram Sarabhai  

Text Book 

Author Title of the book Edition / Year Publisher 

Meenakshi Raman 

&Sangeetha Sharma 

Technical Communication 2011 Oxford University 

Press 

Rajendra Pal 

&J.S.Korlahalli 

Business Communication 2015 Sultan  
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Course Code Course Title L T P C 

20111AEC22 English-II 4 0 0 2 

Aim: 

 To acquaint learners with different trends of writing 

Objective: 

 To acquire language skills through literature 

 To enable the students to appreciate literature 

 To develop the conversational skills through one act plays 

Outcome:  

 Appreciate different forms of literature 

 Acquire language skills through literature 

 Broaden the horizon of knowledge 

 

UNIT – I 

Ecology                                       -A.K. Ramanujan 

Gift                                        -Alice Walker 

The First Meeting                                      -Sujata Bhatt 

UNIT –II 

Fueled                                                   -Marcie Hans 

Asleep                                                   -Ernst Jandl 

Buying and selling                                                 -Khalil Gibran 

UNIT –III 

The End of living and The Beginning of Survival - Chief Seattle 

My Wood                                                              - E.M.Forster 

The Meeting of Races                                      - Rabindranath Tagore 

UNIT – IV 

The Refugee                                                               -K.A. Abbas 

I Have a Dream                                       -Martin Luther king 

Those People Next Door                                     -A.G. Gardiner 

UNIT – V 

Marriage is a private Affair                                     -Chinua Achebe 

The Fortune Teller                                                      -Karel Capek 

Proposal                                       -Anton Chekov 

Text book: 

Author Title of the book Edition / Year Publisher 

GowriSivaraman Gathered Wisdom Reprint 2010 Emerald Publishers 
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 INTEGRALS AND DIFFERENTIAL EQUATIONS 

UNIT I:  

   Properties of definite integrals and solve standard problems. Reduction formulae-

∫ 𝑥𝑛 𝑒𝑎𝑥dx, ∫ 𝑥𝑛 cosaxdx, ∫ sin𝑛𝑥dx, ∫ cos𝑛𝑥dx,∫ cos𝑚𝑥sinnxdxand problems based on above 

types working problems based on ∫ sin𝑚𝑥cos𝑛𝑥dx 

UNIT II:  

Second order differential equation with constant coefficients -𝑒𝛼𝑥𝑔(𝑥),x sin x , x cos x, , x2cos x 

types only and with Variable coefficients- Variation of parameters  

UNIT III:  

Partial differential equations. Formation of equation — General, particular and complete 

integrals of PDE — Lagrange’s method four standard forms 

UNIT IV:  

Laplace Transforms: Laplace transform and its application for solving ordinary differential 

equations — convolution theorem for Laplace transform — problems.  

UNIT V:  

Fourier series: Periodic functions — Dirichlet conditions (Without Proof) Odd and Even 

functions- change of interval — Half range series.  

 

Reference 
Calculus -T.K.M.Pillai, Arumugam and S.Narayanan.  

Differential equations  -S.Narayanan 

 

 

 

 

 

 

 

 

 

 

Course code Course Title L T P C 

20112AEC23 
Core -III Basic Mathematics III  

( Integrals and  Differential Equations)  
5 0 0 3 
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SEQUENCE AND SERIES  

 

Course code Course Title     L T P C 

20112SEC24 Core -III Basic Mathematics III  

( Integrals and  Differential Equations)    5 0 0 4 

UNIT 1: 

                  Sequence, Limits, Convergence-Cauchy’s general principle of convergence-                   

Cauchy’s  first theorem on Limits-Bounded sequences-Monotonic sequence                  always tends to a  

limit, finite or infinite - Limit superior and limit inferior. 

UNIT 2: 

                  Infinite series-Definition of convergence, Divergence and Oscillation-Necessary                  

Condition for Convergence - Convergence of Σ 1 / n p and Geometric series.                   Comparison 

test,D 1 Alembert’s ratio test and Raabe’s test –Simple problems. 

UNIT 3: 

                  Cauchy’s condensation test, Cauchy’s root test and their simple problems Alternative                  

series with simple problems. 

UNIT 4: 

                  General summation of series including successive difference and  recurring series. 

UNIT 5: 

                  Inequalities - Geometric and Arithmetic means Weistrass inequalities- Cauchy’s 

inequality. 

 

TEXT BOOK: 

  Alebra Volume I & Volume II T.K.M.Pillai (Relavant problems only) 

  Unit I : Chapter 2 (4.7) 

  Unit II : Chapter 2 (8-14,16,18,19) 

  Unit III : Chapter 2 (15,17,21-24) 

  Unit IV : Chapter 5 

  Unit V : Chapter 4 (second volume) 

General Reference 

  Sequence and series: Arumugam and Isaac 
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Objectives 

 give you a general understanding of how a computer works  

 introduce you to assembly-level programming   

 prepare you for future courses. .  

UNIT-I: 

   Introduction to HTML- Head and body sections- Hyper text and Link in HTML                      

documents. 

UNIT-II: 

      Designing the body section- Managing images in HTML. 

UNIT-III: 

     Ordered and Unordered Lists –Table Handling. 

UNIT-IV: 

 DHTML and Style Sheet – Frames. 

UNIT-V: 

   A Webpage design project – Forms. 

 

REFERENCE BOOKS: 

 

1. World Wide Web Design with HTML – c.Xavier –Tata McGraw-Hill-

2000. 

2. Principles of web design –Joel Sklar –Vikas Publishing House 2001. 

 

 

Learning outcomes 

By the end of this course, you should be able to:  

 

 describe the fetch-execute cycle of a computer  

 understand the different types of information which may be stored within a computer memory   

 write a simple assembly language program  

 

 

 

 

 

  

Course code Course Title L T P C 

20120AEC25 Allied -I-Paper-II Web Programming   5 1 0 5 
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Allied- I Practical—II  WEB PROGRAMMING LAB 

 

Course code Course Title L T P C 

20120AEC26L Allied-I Practical-II Web Programming Lab  0 0 3 2 

 

Objectives 

1. To create a fully functional website with mvc architecture 

2. To develop an online book store 

3. To provide an understanding of the language translation peculiarities by designing a 

complete translator for a mini language 

1. Create a Web page for ABC INFOTECH LTD., with necessary images and marquee.  

2. Create Web pages which displays the menu card of a hotel. The first page should contain the list 

of items available. After selection of one item, the corresponding details should be displayed on 

the next page.  

3. Create a Web page which displays the balance sheets for the given list of companies (same as 

above problem).  

4. Create a Web page for XYZ INFOTECH LTD., to display the company profile employee details 

balance sheet, receive resume, customer service using links.  

5. Using frames create web pages for a travel agency  

6. Create a Web page using forms for our college students admission process. (Use list box, push 

button, radio button, command button, rich text box, text box, etc where ever applicable)  

7. Create a Web page which receives suggestions from customers for a software development & 

consultancy agency using necessary. 

Learning outcomes 

By the end of this course, you should be able to:  

 Will create a fully functional website(online book store) using mvc architecture 

 Will create a complete translator for a mini language 

 Understand  the basic terminology used in computer programming 

 Use different data types in a computer program. 

 Design programs involving decision structures, loops and functions. 
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Course Objectives: 

This course has been developed with the following objectives: 

1. Identify common communication problems that may be holding learnersback 

2. Identify what their non-verbal messages are communicating toothers 

3. Understand role of communication in teaching-learningprocess 

4. Learning to communicate through the digitalmedia 

5. Understand the importance of  empatheticlistening 

6. Explore communication beyondlanguage. 

Course Outcome : 

By the end of this program participants should have a clear understanding of what good 

communication skills are and what they can do to improve their abilities. 

 

Unit I :Listening  

• Techniques of effective listening 

• Listening and comprehension 

• Probing questions 

• Barriers to listening 

Unit II: Speaking  

• Pronunciation 

• Enunciation 

• Vocabulary 

• Fluency 

• Common Errors 

Unit III :Reading  

• Techniques of effective reading 

• Gathering ideas and information from a given text 

i. Identify the main claim of  the text 

ii. Identify the purpose of the text 

iii. Identify the context of the text 

iv. Identify the concepts mentioned 

• Evaluating these ideas and information 

i. Identify the arguments employed in the text 

ii. Identify the theories employed or assumed in the text 

• Interpret the text 

i. To understand what a text says 

ii. To understand what a text does 

iii. To understand what a text means 

Course code Course Title L T P C 

201ACLSCOS  Communication Skills - - - 2 

2865



Unit IV: Writing and different modes of writing  

• Clearly state the claims 

• Avoid ambiguity, vagueness, unwanted generalizations and oversimplification of 

issues 

• Provide background information 

• Effectively argue the claim 

• Provide evidence for the claims 

• Use examples to explain concepts 

• Follow convention 

• Be properly sequenced 

• Use proper signposting techniques 

• Be well structured 

i. Well-knit logical sequence 

ii. Narrative sequence 

iii. Category groupings 

 

• Different modes of Writing - 

i. E-mails 

ii. Proposal writing for Higher Studies 

iii. Recording the proceedings of meetings 

iv. Any other mode of writing relevant for learners 

Unit V:Digital Literacy  

• Role of Digital literacy in professional life 

• Trends and opportunities in using digital technology in workplace 

• Internet Basics 

• Introduction to MS Office tools 

i. Paint 

ii. Office 

iii. Excel 

iv. PowerPoint 

Unit VI: Effective use of Social Media  

• Introduction to social media websites 

• Advantages of social media 

• Ethics and etiquettes of social media 

• How to use Google search better 

• Effective ways of using Social Media 

• Introduction to Digital Marketing 

Unit VII : Non-verbal communication  

• Meaning of non-verbal communication 

• Introduction to modes of non-verbal communication 

• Breaking the misbelieves 

• Open and Closed Body language 

• Eye Contact and Facial Expression 

• Hand Gestures 

• Do's and Don’ts 

• Learning from experts 

• Activities-Based Learning 
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Reference Books 

• SenMadhucchanda (2010), An Introduction to Critical Thinking, Pearson,Delhi 

• Silvia P. J. (2007), How to Read a Lot, American Psychological Association, Washington 

DC 
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Course Code Course Title L T P C 

20110AEC13                                    Tamil -III 4 0 0 2 
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Course Code Course Title L T P C 

20111AEC31 

 

Advanced English-III  4 0 0 2 

Aim:  

 To improve the knowledge of English  

Objective: 

 To familiarize with the organs of speech and the description and classification of speech sounds 

 To understand consonant cluster, syllable, word accent and intonation. 

 To know how to interpret graphics 

 To write slogans and advertisements 

Outcome:  

 Understand phonetics  

 Develop writing skill  

 Able to develop creative writing 

UNIT –I  

The organs of speech 

Classification of speech sounds  

Vowels and Diphthongs 

UNIT –II  

Consonants  

Consonant cluster  

UNIT – III 
Syllable 

Word accent 

Intonation 

UNIT – IV  
Idiom 

Interpretation of graphics 

UNIT – V  

Slogan writing 

Writing advertisement  

Reference books: 

Author Title of the book Edition / Year Publisher 

T.B. Balasubramaniyan A text book of Phonetics for 

Indian Students   

Reprint 2008 Macmillian 

Meenakshi Sharma 

&Sangeetha Sharma 

Technical Communication 2011 Oxford University Press 
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 Course Title L T P C 

20111AEC32 English-III 4 0 0 2 

Aim: 

 To acquaint with learning English through literature 

Objective: 

 To sensitize language use through prescribed text 

 To develop the conversational skills through one act plays 

Outcome:  

 Appreciate different types of prose 

 Develop the conversational skills through one act plays  

 Enhance the skill of making grammatically correct sentences. 

UNIT – 1 

The Doctor’s World             - R.K. Narayan 

The Postmaster             - Rabindranath Tagore 

Princess September            - E.Somerest Maugham 

UNIT – II 

The Price of Flowers             -Prabhat Kumar Mukhopadhyay 

The Open Window             -Saki 

The Model Millionaire            -Oscar Wilde 

UNIT –III 

My Brother My Brother            - Norah Burke 

Uneasy Home Coming                     - Will F. Jenkins 

Resignation             - Premchand 

UNIT –IV 

The Referee                                      -W.H. Andrews & Geoffrey Dreamer 

The Case of the Stolen Diamonds    -Farrell Mitchell 

UNIT – V 

The Dear Departed             -Stanley Houghton 

The Princess and the Wood Cutter   -Alan Alexander Milne 

Text book: 

Author Title of the book Edition / Year Publisher 

SteuartH.King Nine Short Stories Reprint 2001 Blackie Books 

T.Prabhakar One – Act Play  Emerald 
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                                     Core V - NUMBER THEORY 

Objectives: 

The objective is for the students to obtain a foundational knowledge of elements of Number Theory 

through step-by-step proofs of classical theorems, as well as to sharpen their skills through problem-

solving.  

UNIT 1:  

THE FUNDAMENTAL THEOREM OF AR1THMETIC:- Introduction -  
Divisibility — Greatest Common divisor — Prime numbers — The fundamental theorem of arithmetic 

— The series of reciprocals of the primes — The Euclidean algorithm — The greatest Common divisor 

of more than two numbers.  
UNIT 2:  

ARITHMETICAL FUNCTIONS AND D1RICHLET MULTIPLICATION:- The motions function 

μ(n) — The Euler totient function — A relation connecting  and μ - A product formula for μ(n) — The 

Dirichlet product of arithmetical  functions — Dirichlct inverses and the Mobius inversion formula — 

the Mangoldt function  (n) — Multiplicative functions — Multiplicative function and Dirichlet 

multiplication.  
UNIT 3:  

AVERAGES OF ARITHMETICAL FUNCTIONS:- The big oh notation  

Asymptotic equality of functions — Euler’s summation formula — some elementary asymptotic 

formulas- the average order of d(n) — the average order of the divisor fraction (n) - the average order 

of (n).  
UNIT 4:  

SOME ELEMENTARY THEOREMS ON THE DISTRIBUTION OF  

PRIME NUMBERS:-Chebyschev’s function (x)and (x) - Relations  

connection (x) and (x) - some equivalent forms of the prime number theorem — Inequalities of  (n) 

and Pn — Shapiro’s Tauberian theorem — Application of  Shapiro’s theorem — An asymptotic formula 

for the partial sums ∑𝑝𝑛 ≤ (1 𝑝⁄ ) - the partial sums of the mobius function.  
UNIT 5:  

 
CONGRUENCES:- Definition and basic properties of congruence’s — Residue classes complete 

residue systems — Linear congruence’s — Reduced revised systems — Ruler Fernat’s Theorem — 

Polynomial congruence’s module Lagranges theorem — Applications of Lagrange’s Theorem — 
Chinese Remainder theorem.  
 

Reference:   

 Introduction to Analytic Number Theory by Tom. M.Apostal 

For Unit 1 - Chapter 1 

For Unit 1 - Chapter 2 

For Unit 1 - Chapter 3 

For Unit 1 - Chapter 4 Section 4,1 to 4.9 only 

For Unit 1 - Chapter 5 

General Reference:  

1. Number theory : George E.Andrews 

2. Introduction to theory of Number : G.H.I-lardy and E.M.Wright.  

3. Basic Number Theory :S.B.Malilk.  

4. Elements of Number Theory :S.Kumaravelu and SusheelaKumaravelu. 

 

Course code Course Title L T P C 

20112AEC33 Core – V Number Theory  4 0 0 3 
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Learning Outcomes: 

On satisfying the requirements of this course, students will have the knowledge and skills to: 

 Solve problems in elementary number theory 

 Apply elementary number theory to cryptography 

 Develop a deeper conceptual understanding of the theoretical basis of number theory and 

cryptography 

 Define and interpret the concepts of divisibility, congruence, greatest common divisor, prime, 

and prime-factorization, 
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Core VI - NUMERICAL ANALYSIS 

Course code Course Title L T P C 

20112AEC34 Core – VI Numerical Analysis 4 0 0 3 

Objectives:  

The roll of numerical analysis is to develop and analyze the numerical techniques. In this paper, 

different methods for finding the roots of algebraic and transcendental equations, solutions of 

simultaneous equations, solutions of ordinary differential equations  

Solution of Linear systems, Numerical differentiation and integration interpolation with equal & 

unequal intervals are concentrated.  

 

UNIT 1: 

 Solutions of Algebraic and transcendental equation iterative method,  

Bisection method-Aitken’s process Method of False Position-Newton- 

Raphson methods.  

 

UNIT II:  

 Finite differences-Forward differences backward differences Central  

 differences symbolic relations-Newton’s formula for interpolation.  Interpolation with 

unevenly spaced points Lagrange’s interpolation formula-divided differences and their 

propertiesNewton’s   General interpolation formula.  

 

UNIT III: Numerical differentiation and integration 

  Numerical differentiation — integration — Trapezoidal rule and Simpson’s  rule.  

UNIT IV:   Solution of Linear systems Gaussian Elimination method — Iterative methods Jacobi and  

Gauss seidal Methods.  

   UNIT V:  

  Numerical solution of Ordinary -Differential Equations. Solution by  

  Taylor’s series - Picard’s method of successive approximations -Euler method   

 Modifies Euler’s method -RungeKutta methods -Predictor Corrector nethods  - 

Adams method and Mines method.  

Text Book 

Numerical Methods in Science and Engineering by M.K.Venkatraman 

Reference:  

           Introductory methods of Numerical Analysis By  

          S.S. Sastry- Prentice Hall of India Pvt. Ltd.    

Chapters:2. 2.1 to 2.5  

3.3.1,3.3,3.6,3.9, 3.9.1,3.10,3.10.1  

4. 4.2, 4.4, 4.4.1, 4.4.2  

5. 5,4 

6. 6.1 to 6.5 and 6.6.1 and 6.6.2 

Learning Outcomes: 

 Solving problems in  algebraic and transcended equations 

 Understand about  finite differences 

 Students develop and analyze numerical techniques 2873



 Applying Various  numerical methods to solve the  ordinary differential equations 

 Students gets the Research inquiry and analytical thinking abilities 
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Course code Course Title L T P C 

20118AEC35 Mathematical Statistics I 5 1 0 5 

 

Objectives:  

Statistics provides the methodology for the planning and execution for any scientific enquiry, which has 

been accepted as a valid tool in this content. In this course Basic Statistics, Probability, 

Baye’sTheorem,random variables, discrete distributions, continuous functions, Bivariate Distributions, 

Correlation and Regression would be taught. 

 

UNIT I:  

Statistical data — Primary and Secondary data. Formation of frequency distribution Various 

measures of Central tendency and their merits and demerits  various measures of dispersion 

and their merits and demerits Concept of Skewness and Kurtosis.  

UNIT II:  

Axiomatic Probability and classical, probability addition, multiplication and Bayc’s theorems, 

Simple problems.  

UNIT III:  

Concept of random variable—discrete and continuous distribution function, probability mass 

function, probability density function — their properties — mathematical expectation — 

moment generating function — Simple problems.  

UNIT IV : 

Bivariate distribution - discrete and continuous, marginal and conditional distribution Statistical 

independence, Conditional expectation.  

UNIT V:  

Correlation — Rank Correlation, Karl Pearson’s Correlation coefficient and its properties Linear 

Regression and its properties — Concept of multiple and partial correlation for three variables 

only.  

 

Text Book:  

1. Fundamentals of Mathematical Statistics — S.C.Gupta and V.K.Kapoor, Sultan Chand & 

Sons, New Delhi. 

 

Reference:  

1. Fundamentals of Applied Statistics — S.C.Gupta and V.K.Kapoor. Sultan Chand & Sons.  

2. Elementry Statistical Methods – S.P.Gupta, Sultan Chand & Sons, New Delhi. 
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Learning outcomes 

By the end of this course, you should: 

 Students gets the methodology for the planning and execution for any scientific enquiry 

 Students learning statistical techniques and statistical data  

 Understand the concept of random variables 

 Understand the concept of Bivariate Distribution.. 

 A knowledge of constructions and uses correlation and regression. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2876



 

 

 

Objectives: 

Statistics provides the methodology for the planning and execution for any scientificenquiry,which 

has been accepted as a valid tool in this content. In this course random variables, discrete 

distributions, continuous distributions would be taught. 

List of Practical’s 

1.  Measures of Central tendencies and measures of dispersion.  

2. Moments. 

3. Skewness and Kurtosis.  

4. Fitting of binomial distribution.  

5. Fitting of Poisson distribution.  

6. Fitting of Normal distribution.  

7. Correlation for Discrete Variables. 

8.Correlation for Continuous Variables. 

9.Rank Correlation. 

10. Regression for Discrete Variables. 

11.Regression for Continuous Variables. 

12.Index Numbers. 

 

 

Learning outcomes 

By the end of this course, you should: 

 

 Students learned statistical techniques and statistical data.  

 Understand the concept of various distributions. 

 Understand the concept of Correlation and Regression. 

 Study of Index Numbers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Course code Course Title L T P C 

20118AEC36L Mathematical Statistics – I  lab  0 0 3 2 
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RESEARCH METHODOLOGY 

Course code Course Title L T P C 

20112RMC37 Research Methodology        2 0 0 2 

UNIT I 

Research – Definition, Objectives, Motivation and purpose – types of research – Pure and 

applied, survey, case study experimental, exploratory – Concept of Research Design –

 Criteria of Good Research,  Problems Encountered by Researchers in India. General  

 guidelines for Good housekeeping &  Lab-safety-  Hygiene  (Eye,  foot,  skin  and  hand  

 protection)  – Safety  rules -Equipment  protection  – Respiratory  protective  equipment  

 – safety  equipment  – Leaking, compressed  gas  cylinders  – electrical  safety.  Fire – 

 extinguishers.   

UNIT II 

Research Problem:  Definition & need of research problem, Types & selection of proper research 

question and suitable research design with Examples, Literature types-  compendia and tables 

of information, Reviews, General treatises, Monographs. 

UNIT III 

 Methods of data collection – Primary and secondary data – observation – interview –

 Questionnaire – Tools for questionnaire;  surveying & literature survey, spreadsheets, 

 Technical writing, Construction of tools for data collection – testing validity – pilot study 

 and pre-testing, Survey vs Experiment, Practical Exercises. 

UNIT IV 

 Processing and analysis of data – editing – coding – transcription – tabulation –outline of 

 statistical analysis – descriptive statistics – elements of processing through computer- 

 packages  for analysis (Excel). 

UNIT V 

Review of literature, Report writing – target audience – types of reports – contents of  reports 

– styles and Conventions in reporting – steps in drafting a report. Technical  Presentation 

REFERENCE: 

 1. C.R. Kothari, Research Methodology-Methods & Techniques, 2nd Edition, New Age      Int. 

(P) Ltd, 2004. 

 2. R. Gopalan, Thesis writing, Vijay Nicole Imprints Private Ltd., 2005. 

 3. S.P.Gupta, “Statistical Methods”, 7th Edition, S. Chand and Co. Ltd., 2004. 

 4. R.A Day and A.L. Underwood, Quantitative analysis, Prentice Hall, 1999. 

5. Ajai.S.Gaur, SanjayaS.Gaur, Statistical Methods for Practice and Research, Response,     2009 
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OFFICE AUTOMATION 

Course Code Course Title L T P C 

201ACLSOAN OFFICE AUTOMATION - - - 2 

 

Course Objective: 

 To provide an in-depth training in use of office automation, internet and internet tools. The course also 

helps the candidates to get acquainted with IT.  

Course Outcomes: 

After completion of the course, students would be able to documents, spreadsheets, make small 

presentations and would be acquainted with internet. 

Unit I 

 Knowing the basics of Computers 

Unit II 

 Word Processing (MS word) 

Unit III 

 Spread Sheet (MS XL) 

Unit IV 

 Presentation ( MS Power Point) 

Unit V 

 Communicating with Internet 

Reference Books:  

1. Fundamentals of computers - V.Rajaraman - Prentice- Hall of india 

2.Microsoft Office 2007 Bible - John 

Walkenbach,HerbTyson,FaitheWempen,caryN.Prague,MichaelR.groh,PeterG.Aitken, and Lisa a.Bucki -

Wiley India pvt.ltd.  

3. Introduction to Information Technology - Alexis Leon, Mathews Leon, and Leena Leon, Vijay Nicole 

Imprints Pvt. Ltd., 2013.  

4. Computer Fundamentals - P. K. Sinha Publisher: BPB Publications  

5. https://en.wikipedia.org 

6. https://wiki.openoffice.org/wiki/Documentation 

7. http://windows.microsoft.com/en-in/windows/windows-basics-all-topics 
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https://en.wikipedia.org/
https://wiki.openoffice.org/wiki/Documentation
http://windows.microsoft.com/en-in/windows/windows-basics-all-topics


Course Code Course Title L T P C 

20110AEC41 

 

                                   Tamil -IV 

 

4 0 0 2 
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Course Code Course Title L T P C 

20111AEC41 Advanced English-IV 4 0 0 2 

 

Aim:  

 To improve the knowledge of English  

Objective: 

 To familiarize with the objectives and types of interview  

 To know the types of questions and answering techniques  

 To prepare reviews and proposals 

 To learn the grammatical forms 

 To understand the meaning of a poem and write the content 

 To write for and against a topic 

 To draw a flowchart 

 To write definitions 

Outcome:  

 Develop writing skill 

 Comprehend and describe poems 

 Learn interviewing skills 

 

UNIT –I  

Interviews  

Objectives, types, ten success factors, ten failure factors - Planning and preparation –Presentation– Type 

of questions – Answering techniques. 

UNIT – II 

Flowchart 

Proposals 

UNIT – III  

Discourse markers 

Review 

UNIT IV  

Grammatical forms 

Paraphrasing 

UNIT –V  

Definition  

Writing for and against a topic. 
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Reference books: 

Author Title of the book Edition / Year Publisher 

Rajendra Pal & 

J.S Korlahalli 

Essentials of Business 

Communication 

2015 Sultan Chand & Sons 

Meenakshi Raman 

&Sangeetha Sharma 

Technical Communication 2011 Oxford University Press 

Wren & Martin English Grammar & 

Composition 

2009 S.Chand 
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Course Code Course Title L T P C 

20111AEC42 English-IV 4 0 0 2 

Aim: 

 To learn English through literature 

Objective: 

 To explore learners to the standard literary texts  

 To impart wisdom through morally sound poems and essays  

 To introduce Shakespeare to non-literature students 

Outcome:  

 Improve their ability to read and understand them 

 Know the genius of Shakespeare 

 Express one’s views in writing 

 

UNIT –I 

My Last Duchess       -Robert Browning 

The Toys         -Coventry Patmore 

I, too         -Langston Hughes 

UNIT –II 

How to be a Doctor        -Stephen Leacock 

My Visions for India       -A.P.J. Abdul Kalam 

Woman, not the weaker sex      -M.K. Gandhi  

UNIT –III 

The Best Investment I ever made-A.J.Cronin 

The Verger                                   -W.S Maugham 

A Willing Slave       -R.K.Narayan 

UNIT –IV 

Macbeth 

As You Like It 

UNIT –V 

Henry IV 

Tempest 

Text book: 

Author Title of the book Edition / Year Publisher 

Devaraj English for Enrichment 2012 Emerald  Publishers 

Board of Editors Selected Scenes from Shakespeare 

Book I & II 

2012 Emerald Publishers 
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Core VIII- OPERATIONS RESEARCH 

 

 

 

Objectives: 

    Optimization is an important tool of modern applied mathematics. This course gives an idea to the 

student to recognize potential linear programming problems, to humiliate such problems as linear 

programming models, to employ the proper computational techniques to solve these problems, and 

to understand the mathematical aspects that tie together these elements of linear programming. The 

objective of this paper is to highlight the theoretical, computational and applied aspects of linear 

programming problems. 

UNIT 1:  

Introduction to operations Research — Elementary treatment of linear  

programming simplex Method <,=,>,= constraints.  

UNIT 2:  

Application to Transportation problem - Transportation Algorithm - Degeneracy in 

Transportation problem, unbalanced transportation problem, Assignment problem - The 

assignment algorithm - unbalanced assignment problem.  

UNIT 3:  

PERT and CPM network — critical and sub critical jobs — Determining the critical path.  

Network calculation PERT networks probability aspect of PERT — PERT  

time — PERT cist (omitting Crashing)  

UNIT 4:  

Sequencing problem: Processing of n jobs through 2 machines -    processing n jobs through 3 

machines - processing 2 jobs through m machine  

Games Theory: Characteristics of games —Maximin, Minmax, criteria of optimality — 

Dominance property - Algebraic and graphical method of solution of solving 2 x 2 games. 

UNIT 5:  

Inventory Theory--Variables in an Inventory problem Techniques of  Inventory Control with 

known demand.  

1. Purchasing model with no shortage. 2.. Purchasing model with shortages.  

3. Manufacturing model with no shortages, 4. Manufacturing model with shortage.  

   5. Technique of Inventory Control with uncertain demand. 6.Buffer stock of safety stock model  

[In all the units Application of the concept only. No book work]  

 

 

 

Course code Course Title L T P C 

20112SEC43 Core –VIII Operations Research 4 0 0 3 
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Reference : 

1. Operations Research by Kantiswarup, P.K. Gupta and Manmohan.  

2. Resource Management Techniques (Operations Research) V.Sundaresan, K.S. Ganapathy 

Subramanian, K. Ganesan.  

3. Operations Research Methods and Applications, P.Mariappan 

Learning outcomes 

By the end of this course,   

 Students using OR techniques  in business tools for decision making  

 Students develop PERT and CPM networks and finding the shortest path  

 Understand the concept of  sequencing problems and game theory 

 Students gets the knowledge about inventory theory 
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Core IX- ASTRONOMY 

Course code Course Title  L T P C 

20112AEC44 Core – IX  Astronomy  4 0 0 3 

Objectives 

Knowledge and understanding about celestial objects . Apply scientific reasoning to future 

astronomical discoveries to understand their validity as well as to everyday situations..Discuss the 

astronomical refraction zones of Earth, phases of Moon, seasonal  

Variations, Kepler’s law of motion, anomalies, eclipses.  

UNIT-I:  

   Relevant properties of a sphere & relevant formulae for spherical trigonometry (all 

 without proof) -Celestial sphere -Diurnal motion  

UNIT-II:  

 Earth- Dip of the horizon-Twilight- Astronomical refraction- Tangent& Cosines       Formula- 

Properties & simple problems applying them 

UNIT-III:  

Keplar’s laws of planetary motion (statement only) -Newton’s deductions from them        -Three 

anomalies of the Earth and relation between them . 

UNIT-IV:  

     Time: Equation of time – Seasons - Years and calendar – Conversion of time -     

Geocentric parallax - Heliocentric parallax- Aberration of light -simple problems in the      above  

UNIT-V:  

Moon(except Moon’s liberations )-Motions of planet(assume that orbits are circular- Eclipses  

Reference 

(1) S. Kumaravelu and Prof. SusheelaKumaravelu,  Astronomy, SKV  

Publications,2004  

UNIT-I — Chapterl&2  

UNIT-II — Chapter 3 Section 1,2,5,6 & Chapter 4   

UNIT-III — Chapter 6  

UNIT-IV — Chapter 7, Chapter 8 Section 190 - 193 & Chapter 9 

UNIT—V—Chapter12,13&14 

Reference(s)  

[1] J V.Thiruvenkatacharya, A Text Book of Astronomy, S. Chand and Co., Pvt  Ltd., 1972 

Learning outcomes 

By the end of this course, you should: 

 Understand about celestial objects 

 Knowledge about Eclipses 

 Different zones of Earth 

 Astronomical refraction 

 Different phases of Moon 
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Course code Course Title L T P C 

20118AEC46 Mathematical Statistics II 5 1 0 5 

 

Objectives: 

Statistics provides the methodology for the planning and execution for any scientific      enquiry, which 

has been accepted as a valid tool in this content. In this course Central Limit Theorem, Discrete and 

Continuous Distributions, Small and Large Sampling would be taught. 

UNIT I:  

Tchebychev’s inequality and weak law of large numbers — Simple form of central limit 

theorem for i.i.d random variables.  

UNIT II:  

  Binomial, Poisson, Negative binomial, geometric distribution — Constants, moment                          

generating function, Cumulant generating function.  

UNIT III:  

Continuous distribution — rectangular, exponential, beta, gamma distributions, Normal 

Distributions.  

UNIT IV:  

     Test of Hypothesis—Null and alternative hypothesis(Concept only) One tail and two        tail 

tests, tests of significance based on normal and t distribution for mean, simple        correlation 

and properties.  

UNIT V:  

    Test of significance based on chi square and F distributions for variance, test for      

goodness of fit and independence of attributes Analysis of variance — One way        and two — 

way classifications with simple problems.  

 

Text Book:  

1. Fundamentals of Mathematical Statistics — S.C.Gupta and V.K.Kapoor, Sultan Chand & 

Sons, New Delhi. 

Reference:  

1. Fundamentals of Applied Statistics — S.C.Gupta and V.K.Kapoor. Sultan Chand & Sons.  

2. Elementry Statistical Methods – S.P.Gupta, Sultan Chand & Sons, New Delhi. 

Learning outcomes 

By the end of this course, you should: 

 Understand the concept of Tchebychev’sinequality  and Applications of Central Limit Theorem.  

 Understand the concept of Bivariate Distribution. 

 A knowledge of test of significance based on parametric and non – parametric test. 

 Understood the concept of sampling theory. 

    Learned the concept of chi square, F-Test and ANOVA. 

 

 

 

 

 

 

 
2887



 

Course code Course Title L T P C 

20118AEC47L Mathematical Statistics – II  lab  0 0 3 2 

 

Objectives: 

 Statistics provides the methodology for the planning and execution for any      scientific enquiry, 

which has been accepted as a valid tool in this content. In this course, chi-square distribution, 

sampling distributions and analysis of variance would be taught. 

List of Practical’s 

1.Goodness of fit. (Chi-square Test). 

2. Attributes, Contingency table.  

3. Large sample tests. Type I. 

4. Large sample tests. Type II. 

5.Large sample tests. Type III. 

6.Large sample tests. Type IV. 

7. t — tests.  

8. Variance tests. (F-Test) 

9. ANOVA.  

10. Design of Experiments. 

 

Learning outcomes 

By the end of this course, you should: 

 A knowledge of test of significance based on parametric and non – parametric test. 

 Knowledge of Small  and Large Sampling Tests. 

 Design/development of solutions.  
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ENVIRONMENTAL STUDIES 
(for under graduate students) 

 

Course code Course Title L T P C 

201ENSTU45 Environmental Studies  2 0 0 2 

 

Objectives: 

 Creating the awareness about environmental problems among people. 

 Imparting basic knowledge about the environment and its allied problems. 

 Developing an attitude of concern for the environment. 

 Motivating public to participate in environment protection and environment 
improvement. 

 Acquiring skills to help the concerned individuals in identifying and solving 
environmental problems. 

 Striving to attain harmony with Nature. 
 
2. Nature of Environmental Studies  

Definition, scope and importance.  

Multidisciplinary nature of environmental studies  

Need for public awareness.  

 

3. Natural Resources and Associated Problems.  

a) Forest resources: Use and over -exploitation, deforestation, dams and their effects on forests and 

tribal people.  

b) Water resources: Use and over -utilization Of surface and ground water, floods, drought, 

conflicts over water, dams benefits and problems.  

c) Mineral resources: Usage and exploitation. Environmental effects of extracting and using 

mineral resources.  

d) Food resources: World food problem, changes caused by agriculture effect of modern 

agriculture, fertilizer -pesticide problems.  

e) Energy resources: Growing energy needs, renewable and non -renewable energy resources, use 

of alternate energy sources. Solar energy, Biomass energy, Nuclear energy.  

f) Land resources: Solar energy, Biomass energy, Nuclear energy, Land as a resource, land 

degradation, man induced landslides, soil erosion and desertification,  

 

Role of an individuals in conservation of natural resources.  

 

4. Ecosystems  

Concept of an ecosystem.  

Structure and function of an ecosystem.  

Producers, consumers and decomposers.  

Energy flow in the ecosystem.  

Ecological succession.  

Food chains, food webs and ecological pyramids.  

Introduction, types, characteristics features, structure and function of the following ecosystem:  

a) Forest ecosystem, b) Grassland ecosystem, c) Desert ecosystem,  

d) Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries).  
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4. Biodiversity and its conservation 

 

Introduction -Definition: genetic, species and ecosystem diversity. 

Bio -geographical classification of India.  

Value of biodiversity: consumptive use, productive use, social, ethical, aesthetic and option 

values.  

India as a mega -diversity nation.  

Western Ghat as a biodiversity region.  

Hot— spot of biodiversity.  

Threats to biodiversity habitat loss, poaching of wildlife, man -wildlife conflicts.  

Endangered and endemic species of India.  

Conservation of biodiversity: In -situ and Ex -situ conservation of biodiversity.  

 

5. Environmental Pollution  

 

Definition: Causes, effects and control measures of: Air pollution, Water pollution, soil 

pollution, Marine pollution, Noise pollution, Thermal pollution, Nuclear hazards.  

Solid waste Management: Causes, effects and control measures of urban and industrial wastes. 

Role of a individual in prevention of pollution.  

 

6. Social Issues and the Environment  

 

Disaster management: floods, earthquake, cyclone, tsunami and landslides.  

Urban problems related to energy Water conservation, rain water harvesting, watershed 

management  

Resettlement and rehabilitation of people; its problems and concerns.  

Environmental ethics: Issue and possible solutions.  

Global wanTling, acid rain, ozone layer depletion, nuclear accidents and holocaust.  

Wasteland reclamation.  

Consumerism and waste products.  

 

7. Environmental Protection  

 

From Unsustainable to Sustainable development.  

Environmental Protection Act.  

Air (Prevention and Control of Pollution) Act.  

Water ( Prevention and control of Pollution) Act.  2890



Wildlife Protection Act.  

Forest Conservation Act.  

Population Growth and Human Health, Human Rights. 

 

8. Field Work  

 

Visit to a local area to document environmental assets — River / Forest / Grassland / Hill / 

Mountain.  

or 

             Visit to a local polluted site — Urban / Rural I lad Listrial / Agricultural.  

or 

Study of common plants, insects, birds. 

or 

Study of simple ecosystems -— ponds, river, hill slopes, etc.  

 

References:  

1) Agarwal, K.C,200l, Environmental Biology, Nidi Pub. Ltd., Bikaner.  

    2) BharuchaErach, The l3iodiversity of India, Mapin Publishing Pvt, Ltd.,   Ahmedabad 380013, 

India, Email: rn4pin@icenet.net (R)  

3) Brunner R.C., 1989, 1-lazardous Waste Incineration, McGraw Hill Inc. 480p  

4) Clank R.S., Marine Pollution, Clanderson Press Oxford (TB)  

5) Cunningham, W.P. Cooper, T.H. Gorhani, E. & Hepworth, M.T.2001, Environmental 

Encyclopedia, Jaico Pub. Mumbai, Il96p  

6) De A.K., Environmental Chemistry, Wiley Wastern Ltd.  

7) Down to Earth, Centre for Science and Environment, New Delhi. (R)  

8) Gleick, H., 1993, Water in crisis, Pacific Institute for studies in Dcv., Environment & 

Security. Stockholm Env Institute. Oxford Univ. Press 473p  

9) Hawkins R.E., Encyclopedia of Indian Natural History, Bombay  Natural History Society, 

Bompay (R)  

10) Heywood, V.K. & Watson, R.T.1995, Global Biodiversity Assessment, Crnbridge Univ. 

Press 1140 p.  

11) Jadhav, H. and Bhosale, VJvI. 1995, Environmental Protection and  

Laws, Himalaya Pub. House, Delhi 284p.  

12) Mickinney, M.L. and School. R.M. 1196, Environmental Science  

  Systems and Solutions, Web enhanced edition, 639p.  

13) Miller T.G. Jr. Environmental Science. Wadsworth Publications Co. (TB).  
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14) Odum, E.P. 1971, Fundamentals of Ecology, W.B. Saunders Co. USA,574zp.  

15) Rao M.N. and Dana, A.K. 1987, Waste Water Treatment, Wxford& 

   IBH Publ. Co. Pvt. Ltd., 345p  

16) Sharma B.K., 2001, Environmental Chemistry, GokelPubI. Hkouse,  

  Meerut  

17) Survey of the Environment, The Hindu (M)  

18) Townsend C., Harper, J, and Michael Begon, Essentials of Ecology,  

   Blackwell Science (TB) 

19) Trivedi R.K. Handbook of Environmental Laws, Rules, Guidelines,  

     Compliances and Standards, vol. 1 and II, Environmental Media (R)  

20) Trivedi R.K. and P.K. Goel, Introduction to air pollution, Techno— Science   Publications 

(TB)  

21)Wagner K.D., 1998, Environmental management, W.B. Saunders Co.  

      Philadelphia, USA 499p,  

22) Paryavaranshastra— Gholap T.N,  

23) ParyavaranSahastra— Gharapure 

(M) Magazine  

(R) Reference  

(TB) Textbook 

Learning Outcomes: 

Students who graduate with a major in environmental science will be able to: 

1. Understand the principles of ecology and environmental issues that apply to air, land, 

and water issues on a global scale; 

2. Develop critical thinking and/or observation skills, and apply them to the analysis of a 

problem or question related to the environment; 

3. Demonstrate ecology knowledge of a complex relationship between predators, prey, 

and the plant community; 

4. Apply their ecological knowledge to illustrate and graph a problem and  

5. describe the realities that managers face when dealing with complex issues; and 

6. Understand how politics and management have ecological consequences. 
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Course code Course Title L T P C 

201ACLSLMS Leadership and Management Skills - - - 2 

Course Objectives : 

The Module is designed to: 

 Help students to develop essential skills to influence and motivate others 

 Inculcate emotional and social intelligence and integrative thinking for 

effective leadership 

 Create and maintain an effective and motivated team to work for the society 

 Nurture a creative and entrepreneurial mindset 

 Make students understand the personal values and apply ethical principles 

in professional and social contexts. 

Course Outcomes : 

Upon completion of the course students will be able to: 

1. Examine various leadership models and understand/assess their skills, 

strengths and 

abilities that affect their own leadership style and can create their leadership 

vision 

2. Learnanddemonstrateasetofpracticalskillssuchastimemanagement,selfmana

gement,handling conflicts, team leadership, etc. 

3. Understand the basics of entrepreneurship and develop business plans 

4. Apply the design thinking approach for leadership 

5. Appreciate the importance of ethics and moral values for making of a 

balanced personality. 

Unit I-Leadership Skills  

Understanding Leadership and its Importance 

• What is leadership? 

• Why Leadership required? 

• Whom do you consider as an ideal leader? 

b. Traits and Models of Leadership 
2893



• Are leaders born or made? 

• Key characteristics of an effective leader 

• Leadership styles 

• Perspectives of different leaders 

c. Basic Leadership Skills 

• Motivation 

• Teamwork 

• Negotiation 

• Networking 

Unit II--Managerial Skills  

a. Basic Managerial Skills 

• Planning for effective management 

• How to organize teams? 

• Recruiting and retaining talent 

• Delegation of tasks 

• Learn to coordinate 

• Conflict management 

b. Self Management Skills 

• Understanding self concept 

• Developing self-awareness 

• Self-examination 

• Self-regulation 

Unit III--Entrepreneurial Skills  

a. Basics of Entrepreneurship 

• Meaning of entrepreneurship 

• Classification and types of entrepreneurship 

• Traits and competencies of entrepreneur 

b. Creating Business Plan 

• Problem identification and idea generation 

• Idea validation 

• Pitch making 

Unit IV - Innovative Leadership and Design Thinking  

a. Innovative Leadership 

• Concept of emotional and social intelligence 

• Synthesis of human and artificial intelligence 

• Why does culture matter for today's global leaders 

b. Design Thinking 

• What is design thinking? 

• Key elements of design thinking: 

- Discovery 

- Interpretation 
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- Ideation 

- Experimentation 

- Evolution. 

• How to transform challenges into opportunities? 

• How to develop human-centric solutions for creating social good? 

Unit V- Ethics and Integrity  

a. Learning through Biographies 

• What makes an individual great? 

• Understanding the persona of a leader for deriving holistic 

inspiration 

• Drawing insights for leadership 

• How leaders sail through difficult situations? 

b. Ethics and Conduct 

• Importance of ethics 

• Ethical decision-making 

• Personal and professional moral codes of conduct 

• Creating a harmonious life 

Reference Books: 

 Ashokan, M. S. (2015). Karmayogi: A B biography of E. Sreedharan. Penguin,UK. 

 Brown, T. (2012). Change by Design. Harper Business 

 Elkington, J., &Hartigan, P. (2008). The Power of Unreasonable People: How Social 

Entrepreneurs Create Markets that Change the World. Harvard Business Press. 

 GolemanD. (1995). Emotional Intelligence. Bloomsbury Publishing India Private Limited 

 Kalam A. A. (2003). Ignited Minds: Unleashing the Power within India. Penguin 

BooksIndia 

 Kelly  T.,  Kelly  D.   (2014).  Creative  Confidence:  Unleashing  the  Creative  Potential  

WithinUs 

All.WilliamCollins 

 KurienV.,& Salve G. (2012). I Too Had a Dream. Roli Books PrivateLimited 

 Livermore D. A. (2010). Leading with cultural intelligence: The New Secret to 

Success. New York: American ManagementAssociation 

 McCormackM.H.(1986).WhatTheyDon’tTeachYouatHarvardBusinessSchool:NotesFro

mA Street-Smart Executive. RHUS 

 O'Toole J. (2019) The Enlightened Capitalists: Cautionary Tales of Business Pioneers 

Who Tried to Do Well by Doing Good.Harpercollins 

 SinekS. (2009). Start with Why: How Great Leaders Inspire Everyone to Take 

Action.Penguin 

 Sternberg R. J., Sternberg R. J., &BaltesP. B. (Eds.). (2004). International Handbook of 

Intelligence. Cambridge UniversityPress. 
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SEMESTER – V 

                                                Core X.  MODERN ALGEBRA 

Objectives: 

Algebraic structures like Groups, Rings, Vector spaces are studied. The existence of subgroups of given 

order and the number of such subgroups are studied. The properties of Euclidean rings are discussed. 

Vector spaces and its properties which will be useful in the study of Field Theory are exposed. Finally, 

Lattices and their types and finite Boolean algebras are introduced. 

UNIT 1: 

Permutation Groups - Sub Groups — Cosets and Lagrange’s theorem 

UNIT II:  

Normal subgroups - Quotient groups. -Homeomorphisms –Isomorphism 

UNIT III:  

   RING THEORY:  

Definition and Examples of Rings — Some special Classes of Rings —                                                                                      

Homomorphisms - Ideals and Quotient Rings — More ideals and Quotient Rings — Euclidean 

Rings.  

UNIT IV:  

VECTORSPACE:  

            Elementary Basic concepts — Linear independence and Bases and spaces - Inner product   

spaces 

UNIT V:  

VECTOR SPACE: 

Rank and Nullity-Matrix of a linear transformation 

INNER PRODUCT SPACES: 

Introduction-Definitions and examples-Orthogonality-Orthogonal Complement 

Text Books: 

“TOPIC IN ALGEBRA” by Arumugam . S and Isaac. A.T (Second edition)  

For UNIT 1 - .Chapter 3: Section 3.4 to 3.8  

            For UNIT 2 - Chapter  3: Section 3.9 to 3.11 

For UNIT 3 - Chapter  4: Section 4.1 to 4.14 

For UNIT 4 - Chapter  5: Section 5.0 to 5.6   

For UNIT 5 - Chapter  5: Section 5.7 to 5.8 , Chapter 6 section 6.0 to 6.3  

Course code Course Title L T P C 

20112AEC51 Core-X- Modern Algebra 5 0 0 4 
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General References  

1.ModernAlgebra:A.R.Vasistha 

2. Modern Algebra : Dr. S. Arumugam. 

 

Learning outcomes 

By the end of this course, you should: 

 Knowledge and understand about Algebraic structures like Groups, Rings, Vector spaces 

 Understood about Morphisms 

 Skillness in  Linear dep. , in- dep. and bases problems 
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Core XI - REAL ANALYSIS 

Course code Course Title L T P C 

20112AEC52 Core –XI- Real Analysis 5 1 0 4 

 

Objectives: 

This paper is intended to cover all elementary topics in Real analysis such as sequence of real numbers, 

series of real numbers, continuous functions, connectedness, completeness and compactness. This paper 

is essential for studying Riemann integrals, fundamental theorem of calculus and improper integrals. 

This enhances the mathematical maturity of the students.  

UNIT I: BASIC TOPOLOGY:-  

Finite, countable and uncountable sets - Metric spaces - Compact spaces -Perfect sets - 

Connected sets.  

UNIT II: NUMERICAL SEQUENCES AND SERIES:- 

    Convergent sequences - Subsequence’s -Cauchy Sequences -Upper and Lower      

limits - some special sequences - Series -Series of Non negative Terms -The Number E      - The Root 

and Ratio Tests-Power series -Summation by parts -  Absolute convergence     - Addition and 

Multiplication of series. 

UNIT III: CONTINUITY:- 

    Limits of functions -continuous functions -Continuity and compactness -      

Continuity and connectedness-Discontinuity -Monotonic functions - Infinite      limits and 

limits at infinity.  

UNIT IV: DIFFERENTIATION:-  

The derivative of a Real function - Mean value theorems - The continuity of Derivatives    -L’Hospital’s 

Rule -Derivatives of Higher order -Taylor’s theorem.  

UNIT V:  

THE RIEMANN- INTEGRALS:- Definition and Existence of the Integral — Properties of 

the Integral — Integration and Differentiation.  

Reference:  

Principles of Mathematical Analysis by Walter Rudin, MC Graw Hill.  

For UNIT I -  Chapter-2 

For UNIT II -  Chapter-3 (section 3.1 to 3.50) 

For UNIT III -  Chapter-4  

For UNIT IV -  Chapter-5  

For UNIT V -  Chapter-6  
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General References:  

1.Real Analysis : Bartle and Schuhest.  

2. Real Analysis : Albert smith E.H. 

Learning outcomes 

By the end of this course, you should  

 Knowledge about Connectedness, completeness and compactness 

 Understanding the Riemann integrals, fundamental theorem of calculus  

  Analyses the problem and finding the solution    
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Core XII - STATICS 

Course code Course Title L T P C 

20112SEC53  Core – XII – Statics  5 1 0 4 

 

Course Objectives: 

  

Develop an understanding of the principles of statics, and the ability to analyze problems in a systematic 

and logical manner, including the ability to draw free-body diagrams.   

 

UNIT-1 

Forces and equilibrium –Forces-Resultant of two forces-Three forces related to a triangle –Equilibrium 

of a particle under three or more forces. 

UNIT-II 

Forces on a rigid body –Moment –Equivalent systems of forces-Parallel forces varigopn’s theorem –

Forces along a triangle-Couples –Equilibrium of a rigid body under three coplanar forces –Reduction of 

coplanar forces into a force and a couple. 

UNIT –III 

Friction –Laws of friction-Coefficient of fiction, angle and cone of Friction-Limiting equilibrium of a 

particle on a rough inclined plane, Tilting of a body Simple problems. 

UNIT-IV 

Virtual work-principle of virtual work-applied to a body or a system of bodies in equilibrium-Equation 

of virtual work-Simple problems. 

UNIT-V 

String –Equilibrium of string under gravity –common catenary-suspension bridge. 

Reference: 

(1)P.DURAIPANDIAN, Mechanics(vector treatment),S.chand&co.june 1997 

UNIT-I chapter 2& chap 3 section 3.1 

UNIT-II chapter 4 sec 4.1,4.3 to 4.9 & chap 5 sec 5.1 

UNIT –III chap 2 sec 2.1,chap 3  sec 3.2,chap 5 sec 5.2 

UNIT-IV chapter 8 ,UNIT-V chapter 9 

Reference: 

(1) M.K.Venkataraman, Statics, Agasthirpublication ,2002 

(2)A.V.Dharmapadham, Statics, S.Viswanathan publishers Pvt Ltd.,1979 

(3)S.L.Lony ,Elements  of Statics and Dynamics, part-1,A.I.T.Publishers,1991 
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Course Outcomes: 

Students who successfully complete the course will demonstrate the following outcomes by tests, 

homework, and written reports: 

  

1. An ability to construct free-body diagrams and to calculate the reactions necessary to ensure 

static equilibrium. 

2. An understanding of the analysis of couples and friction. 
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Core-XIII- PROGRAMMING in C++ 

Course code Course Title L T P C 

20112SEC54 Core-XIII- Programming in C++ 5 0 0 3 

Objectives 

 Utilize Object Oriented techniques to design C++ programs.  

 Use the standard C++ library.   

 Exploit advanced C++ techniques  

UNIT 1: Principles of OOP — Software evolution — OOP paradigm — basic  

Concepts of OOP’s — Object oriented languages — applications of 00 P.  

(Chapter 1)  

 

UNIT 2:  Introduction of C++ - tokens, keywords, identifiers, variables, operators,  

manipulators, expression and control structures in C++ - main function in  

function prototyping — call by reference — return by reference — function  overloading 

and virtual functions ( Chapter 2,3 &4) 

 

UNIT 3:   Classes and objects - Constructors and destructors — operator overloading  

and type conversions, (Chapter 5, 6 &7)  

 

UNIT 4: Inheritance — single inheritance — multilevel inheritance —multiple  

inheritances — hybrid inheritance. (Chapter 8)  

 

 

UNIT 5: Pointer — virtual functions and polymorphism — managing console I/O  

operations (Chapter 9 & 10)  

Text Book 

Object oriented programming with C++ by E. Balagurusamy, 2e, Tarn. McGraw  

Hill publishing Co. Ltd., New Delhi.  

 

Reference 

1. C++ The Complete Reference by HerbeitSchildt.  

2. OOP’s with C++ from the foundation by N.R. Parsa, Dream Tech Press India Pvt.  

Ltd., New Delhi.  

Learning Outcomes: 

At the end of the course, the students should be able to:  

 Able to understand and design the solution to a problem using object-oriented programming  

concepts. 
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 Able to reuse the code with extensible Class types, User-defined operators and function 

Overloading 

 Understand functions and parameter passing. 

 Understand object-oriented design and programming 

 Understand dynamic memory allocation and pointers 
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Elective 1- FUZZY ANALYSIS 

Course code Course Title L T P C 

20112DSC55A Elective Paper – I Fuzzy Analysis 5 0 0 3 

Objectives 

Humans have a remarkable capability to reason and make decisions in an environment of 
uncertainty, imprecision, incompleteness of information, and partiality of knowledge, truth 
and class membership. The principal objective of fuzzy logic is formalization/mechanization 
of this capability. 
UNIT I:  

Fuzzy sets-basic types-basic concepts-  cuts-additional properties of  cuts-extension 

principle for fuzzy sets,  

UNIT II:  

Operation on fuzzy sets-types of operations- fuzzy complements-  

t-norms- fuzzy unions-combinations of operations.  

UNIT III:  

Fuzzy Arithmetic - Fuzzy numbers-Arithmetic operations on intervals  

Arithmetic operations on fuzzy numbers.  

UNIT IV:  

Fuzzy relations-Binary fuzzy relation-fuzzy equivalence relation-fuzzy compatibility relation-

fuzzy ordering relations-fuzzy morphism.  

UNIT V:  

Fuzzy relation equation-general discussion-problem partition ing-soluti on method-fuzzy 

relation equations based on sup-i compositions-fuzzy relation equations based on 

wicompositions.  

Reference 

FUZZY SETS AND FUZZY LOGIC  

J.KLIR AND BOYUAN.  

PNI,NEWDELHI,2004.  

Learning outcomes 

By the end of this course,  you should, 

 Be able to get the knowledge and understand Classical Sets vs Fuzzy Sets (FS) – Types of FS – 

Operations on FS  

 Be able to get the knowledge and understandZadeh’s Extension Principle  

 Be able to get the knowledge and understand Fuzzy Relations – Fuzzy Relational Equations – 

Possibility Theory :  

 Be able to get the knowledge and understand Fuzzy Measures. Fuzzy relation equations based on 

sup-i compositions-fuzzy relation equations based on wicompositions.  
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ELECTIVE - I - FORMAL LANGUAGES AND AUTOMATA THEORY 

Course code Course Title L T P C 

20112DSC55B Elective Paper-I-Formal Languages and Automata Theory 5 0 0 3 

Objectives 

1. The course aims to develop an appreciation of the theoretical foundations of computer science 

through study of mathematical and abstract models of computers and the theory of formal languages.  

2. Theory of formal languages and use of various abstract machines as ‘recognizers’ and parsing will be 

studied for identifying the synthetic characteristics of programming languages.  

3. To understand the fundamental models of computation that underlies modern computer hardware, 

software, and programming languages. 

 4. Explain computational thinking  

Learn the foundations of automata theory, computability theory.  

5. Discuss the applications of theory to other areas of computer science such as algorithms, 

programming languages, compilers, natural language translation, operating systems, and software 

verification. 

UNIT I : The Theory of Automata — definition of an Automaton — Description of a  finite Automaton 

— Transition system — properties of transition function — Acceptability of a string by a finite 

Automaton — Non deterministic finite state machine — the equivalence of DFA and NDFA — Mealy 

and Moore models — minimization of finite  Automata. 

 

UNIT II: Formal language — basic definition and examples — Chomsky  

classification of languages — language and their relation — recursive and recursively enumerable sets 

— operations on languages — languages and Automata.  

 

UNIT III: Regular sets and regular grammars — regular expressions — finite  

Automaton and regular expressions — Pumping lemma for regular sets — application of pumping 

lemma.  

 

UNIT IV: Context — free languages — context — free languages and derivation Trees — Ambiguity in 

context — free grammars — Simplification of context — free grammars — normal forms for context — 

free grammars.  

 

UNIT V : Push Down Automata — basic definitions — Acceptance by PDA — Push Down Automata 

and context — free languages — parsing and Push down Automata.  
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Reference  

K.L.P. Mishra and N. Chandrasekaran, “Theory of Computer Science”,  

( Automata, languages and computation ) — Prentice Hall of India private 2: limited — New Delhi, 3.  

UNIT I   : CHAPTER  2: ( 2.1 to2.9)  

UNIT II  : CHAPTER  3: (section 3.1 to 3.6)  

UNIT III : CHAPTER 4 : ( section 4.1 to 4.4)  

UNIT IV : CHAPTER 5: ( section 5.1 to 3.4)  

UNIT V  : CHAPTER 6 : ( section 6.1 to 6.4) 

 

Learning outcomes 

 

By the end of this course you should be able , 

 

 Design deterministic and non-deterministic machines.  

  Design the pushdown automata.  

  Comprehend the hierarchy of problems arising in the computer sciences.  

 The Student will get an idea for designing Compiler Design.   

 The students will get knowledge about regular expressions and computability theory 

 Acquire a fundamental understanding of the core concepts in automata theory and formal 

languages. 

 An ability to design grammars and automata (recognizers) for different language classes. 

 An ability to identify formal language classes and prove language membership properties. 

 An ability to prove and disprove theorems establishing key properties of formal languages and 

automata. 
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PROFESSIONAL SKILLS  

Course Code Course Title L T P C 

 

201ACLSPSL 

 

Professional Skills 

 

- 

 

- 

 

- 

 

2 

The Course Professional Skills is divided into two parts: 

a) CareerSkills 

b) Team Skills 
 

A. Career Skills 

Course Objectives : 

The Objectives of the course are to help students/candidates: 

1.  Acquire career skills and fully pursue to partake in a successful career path 

2. Prepare good resume, prepare for interviews and group discussions 

3. Explore desired career opportunities in the employment market in consideration of an 

individual SWOT. 

Course Outcomes : 

At the end of this course the students will be able to: 

1. Preparetheirresumeinanappropriatetemplatewithoutgrammaticalandothererrorsand 

using proper syntax 

2. Participate in a simulated interview 

3. Actively participate in group discussions towards gainful employment 

4. Capture a self - interview simulation video regarding the job role concerned 

5. Enlist the common errors generally made by candidates in an interview 

6. Perform appropriately and effectively in group discussions 

7. Explore sources (online/offline) of career opportunities 

8. Identify career opportunities in consideration of their own potential and aspirations 

9. Usethenecessarycomponentsrequiredtoprepareforacareerinanidentifiedoccupation 

(as a case study). 

Unit I: Resume Skills  

i. Resume Skills : Preparation and Presentation 

• Introduction of resume and its importance 

• Difference between a CV, Resume and Bio data 

• Essential components of a good resume 

 

ii. Resume skills : common errors 

• Common errors people generally make in preparing their resume 

• Prepare a good resume of her/his considering all essential components 
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Unit II:  Interview Skills 5Hours 

i. Interview Skills : Preparation and Presentation 

• Meaning and types of interview (F2F, telephonic, video, etc.) 

• Dress Code, Background Research, Do’s and Don’ts 

• Situation, Task, Approach and Response(STAR Approach)for facing an 

interview 

• Interview procedure (opening, listening skills, closure, etc.) 

• Important questions generally asked in a job interview(open and closed 

ended questions) 

ii. Interview Skills : Simulation 

• Observation of exemplary interviews 

• Comment critically on simulated interviews 

iii. Interview Skills : Common Errors 

• Discuss the common errors generally candidates make in interview 

• Demonstrate an ideal interview 

Unit III:  Group Discussion Skills  

• Meaning and methods of Group Discussion 

• Procedure of Group Discussion 

• Group Discussion-Simulation 

• Group Discussion - Common Errors 

Unit IV: Exploring Career Opportunities  

• Knowing yourself – personal characteristics 

• Knowledge about the world of work, requirements of jobs including self-employment. 

• Sources of career information 

• Preparing for a career based on their potentials and availability of opportunities 

Reference  

Please check IT-ITeS Sector Skills Council readiness programs namely 

• Foundation Skills In IT (FSIT) -Refer the websites like https://www.sscnasscom.com/ 

Ssc-projects/capacity-building-and-development/training/fsit/and 

• GlobalBusinessFoundationSkills (GBFS)–Referwebsiteslikehttps://www.sscnasscom. 

Com/ssc-projects/capacity-building-and-development/training 

 

 

B. Team Skills 

Course Objectives: 

The objectives of the course are to make learners: 

1. Understand the significance of Team Skills and help them in acquiring them 

2. To help them design, develop and adapt to situations as an individual and as a team. 
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Course Outcomes: 

By the end of this course the learners/candidates will be able to: 

1. Use common technology messaging tools that are used in enterprises for flow of 

informationandtransitionfromcommandandcontroltoinformalcommunicationduring an 

online/offline team session 

2. Activelyuseandoperateonlineteamcommunicationtools:Webinar,Skype,Zoom,Google 

hangout etc 

3. Appreciate and demonstrate Team Skills 

4. Participate in a digital lifestyle conversant with computers, applications, Internet and 

nuances of cyber security 

5. Explore (online) and identify career opportunities in consideration of their own potential 

and aspirations. 

6. Discuss and articulate the key requirements of an entrepreneurial exercise 

7. Empathies and trust colleagues for improving interpersonal relations 

8. Engage in effective communication by respecting diversity and embracing good listening 

skills 

9. Distinguish the guiding principles for communication in a diverse, smaller internal 

world 

10. Practiceinterpersonalskillsforbetterrelationswithseniors,juniors,peersand stakeholders 

11. Projectagoodpersonalimageandsocialetiquettesoastohaveapositiveimpacton building of 

one’s chosen career 

12. Generate, share and maximise new ideas with the concept of brainstorming and the 

documentation of key critical ideas/thoughts articulated and action points to be 

implemented with timelines in a team discussion (as MOM) in identified applicable 

templates. 
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SEMESTER –VI 

 

Core XIV - COMPLEX ANALYSIS 

Course code Course Title L T P C 

20112AEC61 Core – XIV-Complex  Analysis  5 0 0 3 

Objectives: 

This paper is an introduction to the theory of analytic functions of one complex variable. 

Properties of analytic functions, results on linear transformations, problems on complex 

integration are discussed. Calculus of residues are also studied. 

UNIT — I: Analytic Functions:  

Functions of complex variables-Limits theorems on limits-continuous functions 

functions-Diffetentiability-C.R. Equations-Analytic Functions Harmonic functions 

(section 2. 1 to 2.8)  

UNIT — 2: Bilinear Transformations:  

Elementary transformations-Bilinear Transformations-cross ratio-fixed points of 

bilinear transformations-Some special bilinear transformations. (Section 3. 1 to 3.5)  

UNIT —3: Complex Integration:  

Definite Integral-Cauchy’s Theorem-Cauchy’s integral formula-Higlier derivations 

(Section 6.1 to 6.4)  

UNIT — 4: Series Expansions:  

Taylor’s series-Laurent series-Zeros of analytic functions-Singularities (Section 7.1 

to 7.4)  

UNIT— 5: Calculus of residues:  

Residues- Cauchy’s Residue theorem — Evaluation of definite integrals (Section 8. 

1 to 8.3)  

Reference:  

1. Complex Analysis by T.K. Manikavasakam Pillai & Others Ananda Book Depot. Madras.  

2. Functions of Complex Variable by E.G. Philips.  

  3. Complex Varuable by Dr. P.P. Gupta KedarNath Ram Nath Meerut — Delhi. 

  4. Functions of Complex Variable by J.N. Sharma Krishna PrakashanMandir Meerut. 

Learning outcomes 

By the end of this course you should be able   
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 Represent complex numbers algebraically and geometrically, 

 Define and analyze limits and continuity for complex functions as well as 

consequences     of continuity, 

 Apply the concept and consequences of analyticity and the Cauchy-Riemann equations 

and of results on harmonic and entire functions including the fundamental theorem of 

algebra, 

 Analyze sequences and series of analytic functions and types of convergence, 

 Evaluate complex contour integrals directly and by the fundamental theorem, apply the 

Cauchy integral theorem in its various versions, and the Cauchy integral formula, and 

 Represent functions as Taylor, power and Laurent series, classify singularities and 

poles, find residues and evaluate complex integrals using the residue theorem. 
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Core XV - DYNAMICS 

 

Course code Course Title L T P C 

20112SEC62 Core –XV Dynamics 5 1 0 3 

 

Course Objectives: 

  

Develop an understanding of the principles of dynamics, and the ability to analyze problems in a 

systematic and logical manner. Ability to analyze the dynamics of particles, systems of particles 

and rigid bodies. 

  

UNIT-I: 

 Kinematics velocity-Relative velocity-Acceleration –coplanar motion components of 

velocity & acceleration-Newton’s laws of motion. 

UNIT-II: 

 Simple harmonic motion-Simple pendulum-Load suspended by an elastic string-

projectile-Maximum height reached, range, time of flight-projectile. 

UNIT-III: 

 Impulsive force-conversion of linear momentum-impact of a sphere & a plane-Direct & 

oblique impact of two smooth sphere –kinetic energy and impulsive. 

UNIT-IV: 

 Central orbit –central force-Differential EQUATION TO A CENTRAL ORBIT IN polar 

& pedal coordinates-Given the central orbit, to find the law of force-Kepler’s laws of planetary 

motion’s. 

UNIT-V: 

 Motion of a rigid body-Moment of inertia of simple bodies-Theorem of parallel & 

perpendicular axes-motion in two dimension-motion of a rigid body about a fixed axis. 

TEXT BOOKS: 

1. P.DURAIPANDIAN, VECTOR TREATMENT AS IN MECHANICS, 

Unit-I-Chapter 1 & cha 2 sec 2.1, 2.1.1 

Unit-II-Cha 12 sec 12.1 to 12.3 & cha 13 

Unit-III-Cha 14 

Unit –IV-cha 16 
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Unit-V-Cha 4 sec 4.2 cha 17 & cha 18 

General  References: 

Dynamics – Dr. K.ViswanathNaik and Dr. M.S. Kasi. 

 

Course Outcomes: 

 Students who successfully complete the course will demonstrate the following outcomes by 

tests, homework, and written reports: 

 A knowledge of internal forces and moments in members. 

1. An ability to calculate centroids and moments of inertia. 

2. A knowledge of kinematic and kinetic analyses and energy and momentum methods for 

particles and systems of particles. 

3. A knowledge of kinematic and kinetic analyses and energy and momentum methods for 

rigid bodies. 
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Core XVI – DISCRETE MATHEMATICS 

Course code Course Title L T P C 

20112AEC63 Core-XVI Discrete Mathematics 5 0 0 3 

Objectives:  

Discrete Mathematics is a bridge connecting various branches of Computer Science and 

Mathematics. In Discrete Mathematics, we essentially study various finite (discrete) structures of 

Mathematics which are essential to develop the various concepts of computer science.          

UNIT 1 : 

              RELATIONS: 

Cartesian Product of Two sets – Relations – Representation of Relation-Operations  

              Relations-Equivalence Relation 

FUNCTIONS: 

Function and Operators- One-to-One , Onto Functions-Special Types of Functions- 

              Invertible Functions- Compositions of Functions 

 

UNIT 2:  

             LOGIC: 

             Introduction-TF –Statements-Connectives-Atomic and Compound Statements-Well  

             Formed (Statements) Formulae-Truth Table of a Formula- Tautology-Tautological  

             Implications and Equivalence of Formulae 

 

UNIT 3:  

             LATTICES AND BOOLEAN ALGEBRA 

Lattices – Some Properties of Lattices – New Lattices – Modular and Distributive  

             Lattices- Boolean Algebra 

 

UNIT 4:  

RECURRENCE RELATIONS AND GENERATING FUNCTIONS: 

Recurrence an introduction – Polynomials and their Evaluations- Recurrence Relations- 

             Solution of Finite Order Homogeneous (liner) Relations-Solution of Non- homogeneous 

             Relations-Generating Functions-Some Common Recurrence Relations-Primitive 
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             Recursive Functions- Recursive and Partial Recursive Functions 

 

UNIT 5:  

             AUTOMATA,LANUAGES AND COMPUTATIONS: 

Introduction-Finite Automata- Definition of Finite Automaton –Representation of Finite  

             Automaton-Acceptability of a string by a Finite Automaton-Languages accepted by a  

             Finite Automaton-Non-deterministic Finite Automata- Acceptability of a String by Non- 

             Deterministic Finite Automata –Equivalence of FA and NFA 

 

Text Books: Dr.M.K. Venkataraman and N. Sridharan.N.Chandrasekaran 

For UNIT 1 - .Chapter 2: Section 2.1 to 2.21& Chapter 3 Section 3.1 to 3.13 

            For UNIT 2 - Chapter  9: Section 9.1 to 9.30 

For UNIT 3 - Chapter  10: Section 10.1 to 10.34 

For UNIT 4 - Chapter  5: Section 5.1 to 5.33   

For UNIT 5 - Chapter  12: Section 12.1 to 12.18  

 

Learning outcomes 

 Students who successfully complete the course will demonstrate the following outcomes by 

tests, homework, and written reports: 

  

1. A knowledge of Relations and functions 

2. A knowledge of logical reasoning is used in mathematics to prove theorems, in computer 

science to verify the correctness of programs and to prove theorems in physical science to 

draw the conclusions.. 

3. An ability to find the solutions of  Recurrence relations. 

4. A knowledge of to study on ordering relations. 
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Elective II - GRAPH THEORY 

Course code Course Title L T P C 

20112DSC64A Elective Paper –II Graph Theory 5 0 0 3 

Objectives: 

Graph Theory is an integral part of Discrete Mathematics. It has applications to many fields, 

including computer science, physics, chemistry, psychology and sociology. In this course we 

teach basic topics in graph theory 20 such as Trees, Directed graphs, Connectivity, Euler tours, 

Hamilton cycles, Matchings, Colourings, Planar graphs 

UNIT 1: Definitions of graph — finite and infinite graphs — incidence and degree isolated and 

pendent vertices — isomorphism — sub graphs — walks, puths and circuits — 

Connected and disconnected graphs — components — Euler graphs — Operations on 

graphs — more on Euler graphs — Harniltonian paths and circuits.  

UNIT 2: Trees — Properties of trees — pendent vertices in a tree — distances and centers in a 

tree — Rooted and binary trees — Spanning trees — fundamental Circuits — Finding 

all spanning trees of a graph — Spanning trees in a weighted graph.  

UNIT 3:Cut-sets — Properties of cut-set- All cut-sets in a graph — Fundamental circuits and 

cut-sets — connectivity and reparability.  

UNIT 4: Planar graphs — Knratowski’s two graphs — Representation of a planar graph — 

Detection of planarity — Geometrical dual — Combinational dual.  

UNIT 5: Matrix representation of graphs — Incidence Matrix — circuit matrix Fundamental 

circuit and matrix and rank of the circuit matrix — cut-set matrix — Adjacency matrix. 

Chromatic number — Chromatic partitioning — Chromatic polynomial.  

    Treatment and content as in “Graph Theory with applications to engineering and 

computer science” by NarsingDeo, Prentice Hall of India, New Delhi.  

References:  

1. Invitation to graph Theory’ by Dr.S. Arumugam and Dr. S. Ramachandran.  

2. ‘Graph Theory’ — F. E-Haray, Narosa Publishing House, New Delhi — Madras - 

Bombay.  

3. Graph Theory — S.A. Choudum, Macmillan India Limited —New Delhi — Madras. 

Learning outcomes 

By the end of this course, you should be able  

 Knowledge in Graph Theory 

 Understanding the properties of Graph Theory 

 Understanding the concept of Kuratowski’s graph 

 Understanding Matrix representation of graphs 
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Elective II - MATHEMATICAL MODELLING 

Course code Course Title L T P C 

20112DSC64B Elective Paper –II Mathematical Modelling  5 0 0 3 

Objectives:  

Mathematical modelling can be used for a number of different reasons. How well any particular 

objective is achieved depends on both the state of knowledge about a system and how well the 

modelling is done.  

1. Developing scientific understanding - through quantitative expression of current knowledge of 

a system.  

2. Test the effect of changes in a system;  

3. Aid decision making, including (i) tactical decisions by managers; (ii) strategic decisions by 

planners. 

UNIT-I 

Mathematical modeling through ordinary differential equations of first order: linear 

growth and decay models-nonlinear growth and decay models compartment models-

dynamics problems-geometrical problems. 

UNIT-II 

Mathematical modeling through systems of ordinary differential equations of first order: 

population dynamics-epidemics-compartment models-economics-medicine. arms race, 

battles and international trade-dynamics.  

UNIT-III 

Mathematical modeling through ordinary differential equations of second order: 

planetary motions-circular motion and motion of satellites- Mathematical modeling 

through linear differential equations of second order-miscellaneous mathematical models.  

UNIT-IV                                                                                                                                         

Mathematical modeling through difference equations: simple models-basic theory of 

linear difference equations with constant coefficients-economics and finance population 

dynamics and genetics-probability theory.  

UNIT-V  

Mathematical modeling through Graphs: solutions that can be modeled through graphs-

mathematical modeling in terms of directed graphs, signed graphs, weighted graphs and 

unoriented graphs.  
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Reference: 

MATHEMATICAL MODELLING, J.N.KAPUR ,WILEYEASTERN LIMITED, 

NEWDELHI,1988. 

Learning Outcomes:                                                                                                                 

Having successfully completed this module, you will be able to demonstrate knowledge and 

understanding of: 

1) The concept of mathematical modelling. 

2) The mathematical descriptions of some real systems. 

3) Correct methodology when developing mathematical models. 

4) Skill in applications 

5) Designing and developing the  solutions 
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Course Code Course Title L T P C 

 

201ACSSIST 

 

Interview Skills Training and Mock Test 

 

- 

 

- 

 

- 

2 

Unit I:Presentation Skills  

• Types of presentations 

• Internal and external presentation 

• Knowing the purpose 

• Knowing the audience 

• Opening and closing a presentation 

• Using presentation tools 

• Handling questions 

• Presentation to heterogenic group 

• Ways to improve presentation skills overtime 

Unit II: Trust and Collaboration  

• Explain the importance of trust in creating a collaborative team 

• Agree to Disagree and Disagree to Agree–Spirit of Teamwork 

• Understanding fear of being judged and strategies to overcome fear 

Unit III: Listening as a Team Skill  

• Advantages of Effective Listening 

Listening as a team member and team leader. Use of active listening strategies to encourage sharing 

of ideas (full and undivided attention, no interruptions, no pre- think, us Credit Distribution 

• eempathy, listen to tone and voice modulation, recapitulate points, etc.).Unit IV: 

Brainstorming  

• Use of group and individual brainstorming techniques to promote idea 

generation. 

• Learning and showcasing the principles of documentation of team session 

outcomes 
 

Unit V: Social and Cultural Etiquette  

• Need for etiquette (impression, image, earn respect, appreciation, etc) 

• Aspects of social and cultural/corporate etiquette in promoting team work 

• Importance of time, place, propriety and adaptability to diverse cultures 

Unit VI: Internal Communication  
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• Use of various channels of transmitting information including digital and 

physical, 

to team members. 

Reference: 

PleasecheckIT-ITeSSectorSkillsCouncilreadinessprogramnamelyGlobalBusinessFoundation 

Skills (GBFS) in website (https://www.sscnasscom.com/ssc-projects/capacity-building-and- 

development/training/gbfs/ ),and Generic and the entrepreneurial 
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COMMUNITY ENGAGEMENT 

Course Code Course Title L T P C 

201ACLSCET 
Community Engagement 

- - - 2 

 

Course Objectives: 

• To develop an appreciation of rural culture, life-style and wisdom amongst 

students 

• To learn about the status of various agricultural and rural development 

programmes 

• To understand causes for rural distress and poverty and explore solutions for 

the same 

• To apply classroom knowledge of courses to field realities and there by 

improve 

quality of learning 

Course Outcomes: 

After completing this course, student will be able to 

• Gain an understanding of rural life, culture and social realities 

• Develop a sense of empathy and bonds of mutuality with local community 

• Appreciate significant contributions of local communities to Indian  society  and 

economy 

• Learn to value the local knowledge and wisdom of the community 

• Identify opportunities for contributing to community’s socio-economic 

improvements 

Unit I : Appreciation of Rural Society 

Rural lifestyle, rural society, caste and gender relations, rural values with respect 

to community, nature and resources, elaboration of “soul of India lies in villages’ 

(Gandhi), rural infrastructure 

Unit II : Understanding rural economy & livelihood 

Agriculture, farming, landownership, water management, animal husbandry, non-

farm livelihoods and artisans, rural entrepreneurs, rural markets 

Unit III : Rural Institutions 

Traditional rural organizations, Self-help Groups, Panchayati raj institutions 

(Gram Sabha, Gram Panchayat, Standing Committees), local civil society, local 
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administration 

Unit IV : Rural Development Programmes 

History of rural development in India, current national programmes: 

SarvaShikshaAbhiyan, BetiBachao, BetiPadhao, Ayushman Bharat, Swatchh 

Bharat, PM AwaasYojana, Skill India, Gram PanchayatDecentralised Planning, 

NRLM, MNREGA, etc. 
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Open Elective 

 

Course Code    Course Title L T P C 

201ENOEC Journalism 4 0 0 2 

 

Aim : 

 To acquaint with the basic knowledge of journalism  

Objective: 

 To instil in the minds of students the different aspects of journalism 

 To understand the different kinds of news 

 To learn the qualities and duties of a reporter, editor and sub-editor  

 To familiarize with the style and features of the different sections in a newspaper 

Outcome: 

 Become a journalist 

 Explore the different kinds of news 

 

UNIT- I  

Journalism – Definition, Qualities of a journalist, Forms of journalism, Role and elements 

UNIT- II 

News – Definition, Kinds, Elements, Sources 

UNIT- III 

Reporters 

UNIT- IV  

The Editor and the Sub-editor 

UNIT –V 

Language of Journalism, Style 

Qualities of a Writer 

Writing a News story, Opinion Pieces, Reviews, Headlines, Editorials 

Reference Book:- 

Author Title of the book Edition / Year Publisher 
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Susan Journalism   

John Hogenberg Professional Journalism                    2012  

M.James Neal     News Writing and Reporting              Surjeet 

Publication 

M.V Komath The Journalist’s Handbook     
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Course 

code 
Course Title L T P C 

201MAOEC Development of Mathematics Skills 4 0 0 2 

 

Aim: 

 To understand theconcepts from the five branches of mathematics 

Objectives   

 Knowledge and understanding are fundamental to study mathematics and form the base 

from which to explore concepts and develop problem-solving skills. Through knowledge 

and understanding students develop mathematical reasoning to make deductions and 

solve problems. 

 To develop student’s ability to apply both conventional and creative techniques to the 

solution of mathematical problems 

Outcomes 

 Know and demonstrate understanding of the concepts from the five branches of 

mathematics (Operations Research, Set Theory, Statistics, Matrices  and Business 

mathematics) 

 Use appropriate mathematical concepts and skills to solve problems in both familiar and 

unfamiliar situations including those in real-life contexts 

 Select and apply general rules correctly to solve problems including those in real-life 

contexts. 

Unit I 

Simple interest and compound interest 

Unit II 

Sinking fund – discounting – trade discount – quantity discount – cash discount 

Unit III 

Set theory – Series 

Unit IV 

Matrices – Determinants 

Unit V 
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Assignment problems 

References 

P.A.Navanitham, Business Mathematics & Statistics 

KantiSwarup, P.K.Gupta and Manmohan, “Operations Research”  

 

 

Course Code 
Course Title  

 
L T P C 

201PHGEC Instrumentation 4 0 0 2 

 

Aim: 

Making and analyzing measurements is the primary task of the experimental physicist. 

This includes designing experiments. Most experimental work, whether in bench-top situations, 

or using complex instruments. To many physicists this can be as interesting and involving as the 

basic physics one is trying to do.   

Objectives: 

  To build the strong foundation in physics of students needed for the field of 

Instrumentation. 

 To prepare student to apply reasoning informed by the contextual knowledge to practice.  

 To provide opportunity for students to work as part of teams on multi-disciplinary 

projects. 

UNIT – I: INTRODUCTION  

Potentiometer  - calibration of volt meter and ammeter, measurement of resistance, 

Principles of network theorems – Thevenin’s and Norton’s theorem – Bridges : 

 AC bridges – Maxwell, Owen, Schering and deSauty’s bridges – Wien bridges. 

 

UNIT – II: ELECTRONIC INSTRUMENTS – I  

 

Basic characteristics of instruments – resolution – sensitivity - Audio frequency 

oscillator, Conversion of galvanometer into voltmeter and ammeter – resistance meter - 

Amplified D.C. meter – Chopper stabilized amplifier – A.C. Voltmeter using 

rectifiers – Electronic multimeter – Differential voltmeter – Digital voltmeters – 

Component measuring instruments (quantitative studies) 
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UNIT – III: ELECTRONIC INSTRUMENTS – II 

 

Signal conditioning systems – DC and AC carrier systems – Instrumentation 

amplifiers – Vibrating capacitor amplifier – Analog to digital data and sampling – A/D and D/A 

convertor (successive approximation, ladder and dual slope converseons). 

 

Unit IV – Recording Devices 

 

Recorders necessity – Recording requirements – Analog recorders – Graphic recorders – 

strip chart recorders – Galvanometer types recorders – Null type recorders. 

 

Unit V – CRO 

 

CRO – Construction and action – Beam transit time and frequency limitations – 

Measurement of potential, current, resistance, phase and frequency – Special purpose 

oscilloscopes – Sampling storage oscilloscope. 

Books for Study 

1. Electronic Instrumentation and Measurement techniques – W.D. Cooper and A.D. 

Helfrick – PHI – Third edn. – 1989 

 

Learning Outcomes: 

 Appreciate important practical aspects of theoretical knowledge: how important 

components work, when to impedance match, non-ideal behaviour of op-amps etc.  

 Acquire a sound understanding of the role of noise in measurement systems and know 

how to apply noise reduction techniques.  

 

Books for Reference: 

 

1. A course in electrical and electronic measurements and Instrumentation – A.K. 

Sawhmey – DhanpatRai and Sons – 1990. 

 

2. Electronic measurements and instrumentation – Oliver Cage – McGraw Hill – 

1975. 
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Course Code Course Title L T P C 

201CEOEC Food  and  Adulteration 4 0 0 2 

 

Aim: 

 To introduce students to food safety and standardization act and quality control of foods.  

Objectives: 

 To educate about common food adulterants and their detection. 

 To impart knowledge in the legislatory aspects of adulteration.  

 To educate about standards and composition of foods and role of consumer. 

Outcomes: 

 The students will have knowledge about different processing and preservation methods and 

principles involved. 

 

Unit-I  Introduction to Food Chemistry  

  Introduction to Food Chemistry-  Water (Structure of water and ice, Physical constants 

of water, Types of water, Water activity)  Composition of Food- Carbohydrates, Proteins, Lipids, 

Vitamins & Minerals. 

 

Unit- II Food Pigments  

Introduction- classification, types of food pigments- chlorophyll, carotenoids, 

anthocyanins, flavanoids. 

 

Unit – III Food Preservation 

Introduction -  Importance, principle and Types.  

High and low temperatures preservation -  Pasteurization -  Sterilization-  Canning- Freezing- 

Refrigeration. 
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Unit – IV Food Additives 

Introduction- antioxidants, sequestrants, preservatives, nutrient supplement, emulsifiers, 

stabilizers and thickening agents, bleaching and maturing agent, sweeteners, humectants and anti 

-caking agents, coloring and flavoring substance. 

 

Unit-V  Food Adulteration 

Types of adulterants- intentional and incidental adulterants, methods of detection. 

Detection of common food adulterants in Spices , Grains, Coffee , Tea, Oil fats , Food colours 

and Milk. Health hazards and risks.  

 

References: 

1. The Food Safety and Standard ACT, 2006 – Seth &Capoor 

2. Hand book of Food Adulteration and Safety Laws – Sumeet Malik 

3. Food Science – B.Srilakshmi 
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Course Code Course Title L T P C 

201CSOEC E Learning 4 0 0 2 

 

 

COURSE OBJECTIVES 

 Learn the basics of E-Learning concepts. 

 Learn the content development techniques. 

 

COURSE OUTCOMES 

 Develop e – learning application on their own. 

 Ability to develop contents for e-learning. 

 To perform course management using tools. 

 

UNIT I INTRODUCTION 

Introduction – Training and Learning, Understanding elearning, components and models of e- 

learning, Advocacy of e-learning – benefits, learning styles, criteria for choosing, - 

Applications of E-learning. 

 

UNIT II CONCEPTS and DESIGN 
E-Learning Strategy, the essential elements of elearning strategy, Quality assuring e-learning, 

suppliers and resources, virtual learning environments, authoring tools, e-assessment, Learning 

Design Issues – purpose, general principles, designing live e-learning, designing self managed 

learning. 

 

UNIT III APPLICATIONS 
Moodle 2.0 E-Learning Course Development – Features, Architecture, Installation and 

Configuring Site. 

 

UNIT IV COURSE MANAGEMENT 
Creating – Categories, Courses, Adding Static Course Material – Links, Pages, Moodle HTML 

Editor, Media Files, Interacting with Lessons and Assignments – Evaluating Students – 

Quizzes and Feedback. 

 

UNIT V ENHANCEMENT 
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Adding Social Activities - Chat, Forum, Ratings, Blocks – Types, Activities, Courses, HTML, 

Online Users – Features for Teachers. 

 

REFERENCE BOOKS: 

1. Delivering E-Learning: A complete Strategy for Design, Application and Assessment, 

Kenneth Fee, Kogan page, 2009. 

2. Designing Successful e-Learning, Michael Allen, Pfeiffer Publication, 2007. 

3. Moodle 2.0 E-learning Course Development, William Rice, PACKT, 2011. 

4. Moodle 2.0 First Look, Mary Cooch, 2010. 

 

 

 

Course Code Course Title L T P C 

201CAOEC Web Technology  4 0 0 2 

 

AIM 

To equip the students with basic programming skill in Web Technology. 

OBJECTIVE 

 To understand the concepts and architecture of the Worldwide Web. 

 To understand and practice mark up languages 

 To learn Style Sheet and Frames 

 

OUTCOMES: 

 Acquire knowledge about functionalities of world wide web 

 Explore markup languages features and create interactive web pages using them 

 Learn and design Client side validation using scripting languages 

 Acquire knowledge about Open source JavaScript libraries 

 Able to design front end web page and connect to the back end databases. 

 

UNIT I 

Introduction to the Internet: networking- internet – email – Internet Technologies: 

modem internet addressing . 

UNIT II 

 Internet browsers: Internet Explorer – Netscape navigator-  Introduction to HTML: Html 

document – anchor tag – hyperlink. 

UNIT III 
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   Head and body sections: Header section – titles – links- colorful web page – sample 

html document – Designing the body section: paragraph – tab setting. 

UNIT IV 

 Ordered and unordered lists: list – unordered list – heading in a list- order list- nested list.  

 

UNIT V 

 Table handling: tables – table creation in html cell spanning multiple rows and columns- 

coloring cells- sample tables- frames frame set definition- nested frames set. 

 

 

REFERENCE BOOKS 

 

1.World Wide Web design with HTML – C. Xavier – Tata McGraw – Hill – 2000. 

2. Principles of web design – Joel Sklar – Vikas publishing house 2001. 
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Course Code Course Title L T P C 

201CMOEC Open Elective – Banking Service 4 0 0 2 

 

AIM: 

To Provide the Bank is financial institution which is involved in borrowing and lending money.  

OBJECTIVE:   

 To provide a lending money to firms, customers and home buyers. 

 To provide keep money for customers  

 To provide offering financial advice and related financial services, such as insurance. 

UNIT – I 

Commercial Banking – An Overview: Banking-Classification- Banking system- Universal 

Banking- Commercial Banking- functions – Role of Banks in Economic Development 

UNIT – II 

E-banking –An Overview: Meaning-Service-E-banking and Financial Services –Benefits-

Internet Banking –Internet Banking Vs Traditional Banking –Mechanics of Internet Banking-

Services 

 

 

UNIT – III 

Mobile Banking and Telephone Banking –An Overview: Meaning-Features- Registration-

Services –Security Issues –Banking Facilities- Telephone Banking System – Drawbacks- Call 

Centers 

Unit – IV 

ATM and Electronic Money: Concept of ATM-Features-Functions-Strategic importance of 

ATM- Electronic Money – Categories –Merits – E-Money and Monetary Policy-Policy Issues 

for the RBI 

2933



Unit-V 

EFT System and INFINET: Meaning- Steps in EFT- RBI Guidelines-EFT Systems Vs 

Traditional System - ECS-Features-Factors- Benefits –Handicaps -Applications 

OUTCOME: 

To help  to gather knowledge on banking and financial system in India 

To provide knowledge about commercial banks and its products 

To create awareness about modern banking services like e-banking-banking and internet banking, 

 ATM System 

To introduce recent trends in banking system 

To make the student understand  the basic concept of banking and financial institutions and expose  

various types of risk based  by banks 

REFERENCES: 

1. Banking theory law and Practice     

2. Banking Theory law and practice -Santhanam     

3. Banking Awareness     - N.K.Gupta 

4. Management of Banking and financial Services-Padmalathasuresh,Justinpaul . 
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M.Sc., MATHEMATICS – Regulation 2020 

COURSE STRUCTURE 

 

Course Code Course Title L T P C 

 SEMESTER I     

20212AEC11 Algebra 6 0 0 4 

20212AEC12 Real Analysis 7 0 0 4 

20212AEC13 Ordinary Differential Equations  6 0 0 4 

20220SEC14 C++ Programming 6 0 0 4 

20212DSC15_ Discipline Specific Elective – I 5 0 0 4 

20212RLC16 Research Led seminar - - - 1 

 Total  30 0 0 21 

 SEMESTER II     

20212AEC21 Complex Analysis 5 1 0 4 

20212AEC22 Measure Theory and Integration 5 0 0 4 

20212SEC23 Mathematical Methods 6 0 0 4 

20212AEC24 Graph Theory 5 0 0 4 

20212DSC25_ Discipline Specific Elective – II 5 0 0 4 

20212RMC26 Research Methodology 3 0 0 2 

20212BRC27 Participation in Bounded Research - - - 2 

 Total 29 1 0 24 

 SEMESTER III     

20212AEC31 Topology 6 0 0 5 

20212SEC32 Stochastic Process 6 1 0 5 

20212AEC33 Advanced Numerical Analysis  6 1 0 5 

20212DSC34_ Discipline Specific Elective – III 5 0 0 4 

202__OEC Open Elective 4 0 0 3 

20212SRC36 Participation in Scaffold Research 

(Societal Project) 
- - - 2 

 Total 27 2 0 24 

 SEMESTER IV     

20212AEC41 Functional Analysis 5 1 0 5 

20212SEC42 Visual Programming 6 1 0 5 
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20212AEC43 Number Theory 
6 0 0 5 

20212DSC44_ Discipline Specific Elective – IV 5 0 0 4 

20212PRW45 Project Work 0 0 0 6 

20212PEE Programme for Exit Examination 0 0 0 2 

 Total 22 2 0 27 

 Total Credits for the Programme    96 

 

Discipline Specific Electives 

Semester Discipline Specific Elective Courses 

I a) 20212DSC15A- Classical Dynamics  

b) 20212DSC15B- Fluid Dynamics  

II a) 20212DSC25A- Mathematical Probability 

b) 20212DSC25B- Mathematical Modelling 

III a) 20212DSC34A- Cryptography                                 

b) 20212DSC34B- Algebraic Coding Theory 

IV a) 20212DSC44A- Combinatorial Mathematics                             

b) 20212DSC44B- Design And Analysis of Algorithm 

 

Open Electives 

Semester Open Elective Courses 

III a) 20211OEC-Writing For the Media 

b) 20213OEC-Bio-medical Instrumentation 

c) 20214OEC-Green Chemistry 

d) 20215OEC-Herbal Medicines 

e) 20220OEC-M-Marketing 

f) 20261OEC- Financial Service 

g) 20280OEC-Counselling and Psychology 

 

 

 

Credit Distribution: 

Sem AEC SEC DSC OEC Research Others Total 

I 12 04 04 - 01 - 21 

II 09 03 04 - 05 - 21 

III 10 05 04 02 02 - 23 

IV 10 05 04 - 06 02 29 

Total 41 17 16 02 14 02 92 

 

       
                                                                                                       H.O.D. 
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M.Sc., MATHEMATICS  
                                                       SYLLABUS 

                                                                     

SEMESTER – I 

Core I: ALGEBRA 
Course Title 

20212AEC11 Core –I - Algebra 

 
 

Objectives: 

1. Group Theory is the fundamental building blocks for the Abstract Algebra. 

2. To study the algebraic aspects of Real and Complex numbers. 

3. Module is a third algebraic Model -  Applicable to geometry and physics. 

 

 

UNIT I:  
    Group theory: Sylow’s theorem — direct products — finite abelian groups.  

 

UNIT II:  
Ring theory: Polynomial rings — polynomials over the rational field polynomial ring    

over commutative rings — modules.  

 

UNIT III:  
      Field: Extension fields — roots of polynomials — more about roots  

 

UNIT IV:  
     Field: the elements of Galois theory — Finite fields  

 

UNIT V:  
Linear transformations — the algebra of linear transformations, Hermition, Unitary    

and   normal transformations.  

 

Reference 

1. Topics in Algebra — 1.N. Herstein  

 

Learning Outcomes: 

 

1. Understand the concept of Group Theory, Ring Theory. 

2. A knowledge of Linear Transformations. 

3. An understanding of the analysis of Fields. 

4. Research inquiry and analytical thinking abilities 
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Course Title 

20212AEC12  

Core –II Real Analysis 

 
 

Objectives:  

1. To introduce the motion of Reimann – stieltjes integral. 

2. To study the infinite series and infinite sequences of functions. 

3. To study the multivariate differential calculus. 

 

UNIT I:  
Riemann — Stielties — integral  

 

UNIT II:  
Infinite series and infinite products  

 

UNIT III:  
Sequences of functions  

 

UNIT IV:  
Multivariable Differential Calculus  

 

UNIT V:  
Implicit functions and Extremum problems  

 

Reference:  
Mathematical Analysis Tom. M.Apostol. 2nd Edition Narosa Publishing House— 1985  

 

Unit I   Chapter— 7(7.1—7.25)  

Unit II  Chapter — 8(8.1 — 8.18)  

Unit III Chapter — 9(9.1 — 9.6, 9.8-9.13)  

Unit IV Chapter— 12(12.1—12.5, 12.7— 12.14)  

Unit V  Chapter— 13(13.1 — 13.6) 

Learning Outcomes:  

Students will be able to 

1. Know the motion of the Riemann-Stieltjes integral, prove elementary properties of the 

Riemann integral and the Fundamental Theorem of Calculus. 

2. Describe the Infinite series and Infinite Products, Sequences of Functions. 

3. An understanding of Multivariable Differential Calculus and Implict Functions and 

Extremum problem. 
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Course Title 

              20212AEC13 

Ordinary Differential Equations 

 

Objectives: 

1. Teaching the theory and applications to students preparing for advanced training in 

applied sciences and social sciences. 

2. Presenting in easy and lucid language the results of oscillations, boundry valued 

problems (BVP) and elements of control theory. 

3. Justifying the inclusion of qualitative theory to students who that it is out of place. 

4. Emphasing the importance of the study of Boundary problems, both in Mathematics 

and applied sciences. 

5. Studying about the stability of stationary solutions. 

 

UNIT I:  
Systems of linear diffrentia1 equations — Chapter 4  

 

UNIT II:  
Existence and uniqueness of solutions Chapter 5  

 

UNIT III:  
Boundary value problems — Chapter — 7  

 

UNIT IV:  
Oscillations of second order equations — Chapter 8  

 

UNIT V:  
Stability of linear and nonlinear system — Chapter 9  

 

Reference 
Ordinary differential Equations and Stability Theory — S.G.GEO. V.Ragavendra, 

V.Lakshmikanthan 

Learning Outcomes : 

Upon completing this course students should be able to: 

1.  Solve first order equations, systems of periodic coefficients and use these methods 

to solve applied problems. 

2. A knowledge of Sturm-Liouville Problem. 

3. Understanding about the stability of stationary solutions. 
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Course Title 

20220SEC14 

C++ Programming 

 
Objectives  

● Utilise Object Oriented techniques to design C++ programs.  

● Use the standard C++ library.   

● Exploit advanced C++ techniques  

UNIT 1:  

Beginning with C++ - what is C++ - applications — simple program — structure of C 

program — creating the source file — compiling and linking — tokens, expressions and 

control structures — user defined data types — derived data types — declarations of 

variables — reference — variables  

UNIT II:  
Operations in C++ - Manipulators — types cast operator — expressions and implicit 

conversions — operator over loading — operator precedence — control structures — 

Functions in C — the main function — functions prototyping. call by reference — 

return by reference — function overloading  

UNIT III:  
Class and object — introduction — C structures revisited — C++ program with class — 

arrays within class — static member function — arrays of objects — returning objects 

— returning objects — constant member functions — pointers to members.  

UNIT IV:  
Constructors and destructors — introduction — constructors — parameterized 

constructors — multiple constructors in a class — copy constructor — dynamic 

constructor — two dimensional Arrays — destructors — operators over loading and 

type conversions — defining operator loading — manipulation strings using operations 

— type conversions.  

UNIT V:  
Inheritance: extending classes — introduction — defining derived classes — single 

inheritance — multiple inheritance — virtual base classes — abstract classes — nesting 

classes.  

Reference: 
Object Oriented Programming with C++ - E.Balagurusamy. 

Learning Outcomes:  
At the end of the course, the student should be able to:  

● Able to understand and design the solution to a problem using object-oriented 

programming  concepts. 

● Able to reuse the code with extensible Class types, User-defined operators and function 

Overloading 

● Understand functions and parameter passing. 

● Understand object-oriented design and programming 

● Understand dynamic memory allocation and pointers 
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Course Title 

20212DSC15A 

Elective Classical Dynamics 

 

Objectives.  

1. Classical mechanics afford the student an opportunity to master many of 

mathematics techniques. 

2. It is certainly true that classical mechanics today is far from being a closed 

subject. 

3. Alternative means exist in the curriculum for acquiring the mathematics 

needed in other branches. 

 

UNIT I:  
Introductory Concepts—Chapter 1(1.1 — 1.5)  

 

UNIT II:  
Lagrange’s equations — Chapter 2  

 

UNIT III:  
Special applications of Lagrange’s equations — Chapter 3  

 

UNIT IV:  
Hamilton equations — Chapter 4  

 

UNIT V:  
Hamilton Jacobi theory — Chapter 5  

 

Reference 

 

CLASSICAL DYNAMICS — Donald T.Greenwood, PHI, India. 

Learning Outcomes: 

  

Students who successfully complete the course will demonstrate the following outcomes by tests, 

homework, and written reports: 

  

1. A knowledge of mechanical systems , virtual work Energy and Momentum. 

2. Understanding the concept and  Applications Lagrange’s Equation. 

3. A knowledge of Hamilton’s Principal function. 
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Course Title 

20212DSC15B Elective- Fluid Dynamics 

 

Objectives: 

1. To introduce the behavior of fluid in motion. 

2. To study the application of complex analysis in the analysis of flow of fluids. 

 

UNIT I  
Real fluids and ideals fluid — velocity of a fluids at a point-streamlines and path lines: 

steady and unsteady flows — the velocity potential — The velocity vector — local and 

particle rates of change — the Equations of continuity — Worked examples — 

Accelerations of a fluids — Pressure at a point in a fluid at rest — Pressure at a point in 

moving fluids — Conditions at a Boundary to two invisid immiscible fluids — Euler’s 

equations of motions — Bernoulli’s equation — worked examples.  

UNIT II  
Some flows involving axial symmetry — some special two — Dimensional flow — 

impulsive Motion. Some three — dimensional flows: Introductions — sources, skins and 

doublets — images in a rigid infinite plane — Axis-symmetric flows: stokes stream 

functions.  

UNIT III  
Some two — Dimensional Flows: meaning of a two — Dimensional flow — Use of 

cylindrical polar coordinates — The steam function — The complex potential for two 

Dimensional, irrotational, incompressible flow — complex velocity potentials for 

standard two  — dimensional flows — some worked examples — The Milne — 

Thomson circle theorem and applications — The theorem of Blasius.  

UNIT IV  
The use of conformal transformation and Hydrodynamical Aspects — stress components 

in real fluids — relations between Cartesian components of stress — Translational 

motion of fluid element — The rate of strains Quadric and principal stresses — Some 

further properties of the rate of strains quadric — stress Analysis in fluid motion — 

Relations between stress and rate of strain — The coefficient of viscous fluids  

UNIT V  
Some solvable problems in viscous flow — steady viscous flow in tubes of uniform cross 

section — Diffusion of vorticity — Energy. Dissipation due to viscosity — steady flow 

past a fixed sphere — Dimensional Analysis; Reynolds Number — prandtl’s Boundary 

layer.  

Reference: 
Fluids dynamics by F. Chorlton (CBS Publisher & Distributors, Delhi- 110032) 1985.  
Unit I   : Chapter 2.Sec 2.1 to 2.9 and Chapter 3.Sec 3.1 to 3.6  
Unit II   : Chapter 3.Sec 3.9 to 3.11 and Chapter 4.Sec 4.1,4.2, 4.3, 4.5  
Unit III  : Chapter 5.Sec 5.1 to 5.9 except 5.7  
Unit IV  : Chapter 5.Sec 5.10 and Chapter 8:Sec 8.1 to 8.9  
Unit V   : Chapter 8.Sec 8.lO to 8.l6  

General References  
Fluids Dynams shanty swarup, Krishna prakasan mandir Meerut 1984. 
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Learning Outcomes: 

 Students who successfully complete the course will demonstrate the following outcomes by 

tests, homework, and written reports:  

1. A knowledge of behaviour of fluid in motion. 

2. A knowledge of Two Dimensional and conformal mappring. 

3. A knowledge of solving problems in viscous flow-steady viscous flow 
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SEMESTER – II 
 

Course Title 

20212AEC21 

Complex Analysis 

Objectives: 

1. To introduce the students to the fascinating world of complex analysis which is 

different from analysis of real variable. 

2. To introduce the concepts of harmonic functions , elliptic functions and periodic 

functions. 

 
UNIT I:  

Harmonic functions — power series expansions partial fraction and factorization — 

entire functions.  

 

UNIT II:  
The Riemann zeta function — normal families.  

 

UNIT III:  
The Riemann mapping theorem — conformal mapping of polygons — Chapter  

6(6.1, 6.2)  

 

UNIT IV:  
A closer look at harmonic functions — the Dirichiet’s problem Harmonic measures — 

Chapter 6 sec 3.4 and 5(5.1 only)  

 

UNIT V:  
Simple periodic functions — double periodic functions — the weierstrass theory Chapter 

7 sec 1,2,3(3.1. 3.2, 3.3)  

 

Reference 
Complex Analysis L.V. Ahlfors 3rd edition McGraw Hill 

 

Learning Outcomes: 

 

On completion of this unit successful students will be able to: 

  

1. Understand the significance of harmonic functions, Reimann zeta function. 

2. A knowledge of periodic functions, the weierstrass  

3. Research inquiry and analytical thinking abilities 

4. Abilities in conformal mapping 
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Course Title 

20212AEC22 

Measure Theory and Integration 

 

 

 

Objectives:  

To gain understanding of the abstract measure theory and definition and main properties of the 

integral. To construct Lebesgue's measure on the real line and measurability in product space. To 

explain the basic advanced directions of the theory. 

 

UNIT I  
Measure on Real line — Lebesgue outer measure — Measurable sets — Regularity — 

Measurable function — Borel and Lebesgue measurability.  

UNIT II  
Integration of non-negative functions — The General integral — Integration of series — 

Riemann and Lebesgue integrals.  

UNIT III  
Abstract Measure spaces — Measures and outer measures — Completion of a measure 

— Measure spaces — Integration with respect to a measure.  

UNIT IV  
Convergence in Measure — Almost uniform convergence — Signed Measures and Hahn 

Decomposition — The Jordan Decornpostion.  

UNIT V 
Measurability in a Product space — The product Measure and Fubini’s Theorem. 

Reference: 
 [I] G.De Barra, Measure Theory and Integration, New age international (p) Limited.  
UNIT — I  : Chapter II: Sections 2.1 to 2.5  
UNIT—Il  : Chapter III: Sections 3.1 to 3.4  

UNIT — Ill  : Chapter V: Sections 5.1 to 5.6  
UNIT— IV  : Chapter VII: Sections 7.1 to 7.2, Chapter VIII: Sections 8.1 and 8.2  
UNIT —VI : Chapter X: Sections 10.1 to 10.2  

Reference(s)  
1. Measure and Integration. Second Edition by M.E.Munroe Addison — Wesley publishing 

company, 1971.  

2. P.K.Jain, V.P.Gupta, Lebesgue Measure and integration, New Age International Pvt Limited 

Publishers, New Delhi, 1986. (Reprint 2000)  

3. Richard L. Wheeden and Antoni Zygmund, Measure and Integral: An Introduction to Real 

Analysis, Marcel Dekker Inc. 1977.  

4. Inder, K.Rana, An Introduction to Measure and Integration, Narosa Publishing House, New 

Delhi,1997. 

Learning Outcomes:  

To introduce the concepts of measure and integral with respect to a measure,  

To show their basic properties,  
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To provide a basis for further studies in Analysis, Probability, and Dynamical Systems. 

Knowledge in measure spaces 
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Course Title 

20212AEC23 Mathematical Methods 

Objectives: 

 To introduce the concept of Calculus of variations, Fourier Transforms, Hankel Transform, 

Linear Integral Equations, Method of successive approximations. 

UNIT I  
Calculus of variations — Maxima and Minima — the simplest case — Natural boundary 

and transition conditions variational notation — more general case — constraints and 

Lagrange’s multipliers — variable end points — Sturm - Liouville problems.  

UNIT II  
Fourier transform — Fourier sine and cosine transform — Properties  

Convolution — Solving integral equations — Finite Fourier transform — Finite  

Fourier sine and cosine transforms — Fourier integral theorem Parseval’s  

identity.  

UNIT III  
Hankel Transform: Definition - Inverse formula — Some important results for  

Bessel function — Linearity property — Hankel Transform of the derivatives of  

the function — Hankel Transform of differential operators — Parsavaj’s  

Theorem.  

UNIT IV  
Linear Integral Equations — Definition, Regularity conditions — special kind of kernels 

— eigen values and eigen functions — convolution integral — the inner and scalar product 

of two functions — Notation — reduction to a system of’ Algebraic equations — examples 

— Fredholm alternative — examples — an approximate method.  

UNIT V  
Method of successive approximations: Iterative scheme — examples — Volterra  

Integral equation examples — some results about the resolvent kernel.  

Classical Fredholm Theory: the method of solution of Fredholm — Fredholm’s  

first theorem — second theorem — third theorem.  

References 
1. Ram.P.Kanwal — Linear Integral Equations Theory and Practise, Academic Press 1971.  
2. F.B.Hildebrand. Methods of Applied Mathematics II ed. PHI, ND 1972.  
3. A.R.Vasishtha. R.K.Gupta, Integral Transforms, Krishna Prakashan Media Pvt Ltd. India, 2002.  

UNIT — I  : Chapter 2:Sections 2.1 to 2.9 of [2]  
UNIT — II  : Chapter 7 of [3]  
UNIT — III  : Chapter 9 of [3]  

UNIT— IV  : Chapter 1 and 2 of [1]  
UNIT—V  : Chapter 3 and4 of [1] 
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Learning Outcomes:  

On completion of this unit successful students will be able to: 

  

1. Understand the significance of Caluculus of Variations, Fourier Transforms and 

Hankel Transform. 

2. A knowledge of linear integral equations and Method of successive 

approximations. 

3. Skillness in transformation form one function into another function 

4. Applications   
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Course Title 

20212AEC24 Graph Theory 

 

Objectives  

                 1. To give a rigorous study of the basic concepts of Graph Theory. 

                 2. To study the applications of Graph Theory in other disciplines.  

UNIT I  

          Basic Results Basic Concepts - Subgraphs - Degrees of Vertices - Paths and             

Connectedness Operations on Graphs - Directed Graphs:   

UNIT II  
            Connectivity Vertex Cuts and Edge Cuts - Connectivity and Edge - Connectivity,           

            Trees:Definitions, Characterization and Simple Properties - Counting the Number of 

             Spanning Trees - Cayley’s Formula.  

UNIT III  

             Independent Sets and Matchings Vertex Independent Sets and Vertex Coverings - Edge  

             Independent Sets -Matchings and Factors - Eulerian Graphs - Hamiltonian Graphs.  

UNIT IV  

            Graph Colourings Vertex Colouring - Critical Graphs - Triangle - Free Graphs - Edge  

             Colourings of Graphs - Chromatic Polynomials.  

UNIT V  

             Planarity Planar and Nonplanar Graphs - Euler Formula and its Consequences - K5 and  

             K3,3 are Nonplanar Graphs - Dual of a Plane Graph - The Four-Colour Theorem and the  

             Heawood Five-Colour Theorem-Kuratowski’s Theorem.  

 

Textbook 

 1. R. Balakrishnan, K. Ranganathan, A Textbook of Graph Theory, Springer International 

Edition, New Delhi, 2008.  

UNIT I Chapter I & II: 1.1 to 1.4, 1.7, 2.1, 2.2  

UNIT II Chapter III & IV: 3.1, 3.2, 4.1, 4.3 to 4.4  

UNIT III Chapter V & VI: 5.1 to 5.4, 6.1, 6.2  

UNIT IV Chapter VII: 7.1 to 7.4, 7.7  

UNIT V Chapter VIII: 8.1 to 8.6  

References 1. J.A. Bondy, U.S.R. Murty, Graph Theory with Applications, Mac Milan Press 

Ltd., 1976.  

2. Gary Chartrand, Linda Lesniak, Ping Zhang, Graphs and Digraph,CRC press,2010.  

3. F.Harary, Graph Theory, Addison - Wesley, Reading, Mass., 1969. 
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Course Title 

20212DSC25A  

Elective -Mathematical Probability 

Objectives: 
The goal of the subject is to extend and master students' knowledge of probability and statistical 

and to provide theoretical background for studying and applying advanced statistical methods. 

Students are introduced to probability theory and mathematical statistics. They learn to 

understand important distributions, present statistical data, and fundamental statistical concepts. 

Emphasis is placed on evaluation the processes encountered in the real reality and on formulation 

of problems that are investigated by sampling.  

 

UNIT I  
Measure theory — Classes of sets. Singular distributions Probability measures and their 

distribution functions.  

UNIT II  
Random Variables — Expectation — Independence — General Definitions — 

Properties of mathematical expectation — Independence.  

UNIT III  
Convergence concept — Various modes of convergence — Almost sure convergence — 

Borel — Cantelli lemma — Vague convergence — continuation — Uniform 

integrability — convergence of moments.  

UNIT IV  
Law of large numbers and random series — simple limits theorem’s — weak law of 

large numbers — convergence of series — strong law of large numbers.  

UNIT V  
Characteristic function — General properties — convolutions — Uniqueness and 

inversion — convergence theorems.  

Reference 

A course in Probability Theory — Second Edition — by Kai Lai Chung, Academic Press, New 

York  

Unit I   :  Chapter 2  

Unit II   :  Chapter 3  

Unit III :  Chapter 4  

Unit IV  : Chapter 5 (Sec.5.l to 5.4 Only)  

Unit V  : Chapter 6 (Sec.6.l to 6.3 Only)  

GENERAL REGERENCE  
Modern Probability theory — BR.Bhat, Willy Eastern Limited 0989). 

Learning Outcomes:  

Knowledge and understanding understand the place of probability theory knowledge in cognitive 

process, describe the basic probability theory and mathematical statistics concepts; Special 

abilities and skills. 

1. Calculate the probabilities of events with an appropriate choice of the method of calculation;  

2. Be familiar with the types of random variables, be able write them, calculate their numerical 

characteristics;  

2951



3. Evaluate numerical characteristics of the sample and interpret the meanings of the parameters 

of population.  

4. Formulate and test hypotheses, draw the appropriate conclusions.  

5. Understand impotent distribution  
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Course Title 

20212DSC25B 

Elective- Mathematical Modelling 

 

Objectives:  
Mathematical modelling can be used for a number of different reasons. How well any particular 

objective is achieved depends on both the state of knowledge about a system and how well the 

modelling is done.  

1. Developing scientific understanding - through quantitative expression of current knowledge of 

a system.  

2. Test the effect of changes in a system;  

3. Aid decision making, including (i) tactical decisions by managers; (ii) strategic decisions by 

planners. 

 

UNIT I  
Microbial population models, single-species, non — age — structured population 

models.  

UNIT II  
Age — structured population models.  

UNIT III  
Epidemic models.  

UNIT IV  
Models in genetics.  

 

UNIT V  
Mathematical models in Pharmacokinetics.  

 

Reference:  
Mathematical models in Biology and Medicine By J.N.Kapur, Affiliated East — West 

Press Pvt. Ltd., New Delhi  

 

Unit I   : Chapter 2,3  

Unit II   : Chapoter 4  

Unit III  : Chapter 8  

Unit IV  : Chapter 9  

Unit V  : Chapter 10  

 

General References  
1. Mathematical Modelling J N Kapur Wiley Eastern Ltd New Delhi.  

2. Theory of Ordinary Differential Equations with Equations with applications in biology and 

Engineering Ahmad & Mohana Rao Affiliated East — West Pvt Ltd New Delhi, (1999). 

 

Learning Outcomes: 

Having successfully completed this module, you will be able to demonstrate knowledge and 

understanding of: 

1) The concept of mathematical modelling. 
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2) The mathematical descriptions of some real systems. 

3) Correct methodology when developing mathematical models. 

4) Skill in applications 

5) Designing and developing the  solutions. 
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20212RMC26   Research Methodology 

 

 

AIM: 

To give an exposure to development of research questions and the various statistical 

methods suitable  to address them through available literature, with basic computational 

operators. 

OBJECTIVES: 

● To understand the approaches towards and constraints in good research. 

● To identify various statistical tools used in research methodology 

● To appreciate and compose the manuscript for publication 

● To train in MATLAB platform for basic computational programming and analysis 

OUTCOME: 

Ability to develop research questions and the various research strategies, and compile 

research results  in terms of journal manuscripts. 

PREREQUISITES: 

Research Methodology course in UG level or equivalent knowledge.  

UNIT I: Introduction to Research Methodology 

Objectives  of  research  – Types  of  research  – Significance  of  research.    Research  methods 

versus  methodology  – Research  and  scientific  method  – Criteria  of  good  research  – 

Problems encountered by researchers in India. 

 

UNIT II: Database and Literature Survey  

Articles – Thesis –  Journals – Patents – Primary sources of journals and patents – Secondary 

sources – Listing of titles – Abstracts – Chemical Abstract Service – Reviews – Monographs – 

Literature search. 

 

UNIT III: Data Analysis : 
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Precision  and  accuracy  – Reliability  – Determinate  and  random  errors  – Distribution  of 

random errors – Normal distribution curve – Statistical treatment of finite samples – t test and F 

test (ANOVA) co -variance (ANCOVA) correlation and multiple regression. 

 

UNIT IV: Thesis and Paper writing: 

Conventions in writing – General format – Page and chapter format – Use of quotations and 

footnotes – Preparations of tables and figures – References – Appendices. 

 

UNIT V: Application of MATLAB:  

Numerical Integration - Numerical integration, ordinary differential equations, partial differential 

equations, boundary value problems 

Fourier Analysis - Fourier transforms, convolution.  

 

References: 

1. C. R. Kothari, Research Methodology, New Age International Publishers.  New Delhi, 2004. 

2. R.A Day and A.L. Underwood, Quantitative analysis, Prentice Hall, 1999. 

3. R. Gopalan, Thesis writing, Vijay Nicole Imprints Private Ltd., 2005. 

4. A Guide to MATLAB: For Beginners and Experienced Users by Brian R.     

    Hunt (Editor), Ronald L. Lipsman, J. Rosenberg 

5. Introduction to MATLAB for Engineers by by William J. Palm III 
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SEMESTER – III 

 

Course Title 

20212AEC31 

Core IX- Topology 

 

 

 

Objectives: 

1) The subject of topology is of interest in its our right and it also serves to lay the 

foundations for future study in analysis, in Geometry and in Algebraic  

Topology. 

2) To develop the students’ abilities through hard thinking. 

3) To train the students to develop analytical thinking. 

UNIT I  
TOPOLOGICAL SPACES: Topological spaces’ — Basis for a topology- The order 

topology — The product topology on X x Y — The subspace topology — Closed sets 

and limit points.  

UNIT II 
CONTINUOUS FUNCTIONS: Continuous functions — the product topology  

— The metric topology.  

UNIT III 
CONNECTEDNESS: Connected spaces — connected subspaces of the Real line — 

Components and local connectedness.  

UNIT IV  
COMPACTNESS: Compact spaces — compact subspaces of the Real line — Limit 

Point Compactness — Local Compactness.  

UNIT V:  
COUNTABILITY AND SEPERATION AXIOMS: The Countability  

Axioms — The separation Axioms — Normal spaces — The Urysohn Lemma — The 

Urysohn metrization Theorem — The Tietz extension theorem.’  

Reference:  

James R.Munkres, Topology(2nd  Edition) Pearson Education Pvt. Ltd., New Delhi — 2002 

(Third Indian Reprint)  

UNIT — I  Chapter 2: Sections 12 to 17  

UNIT — II  Chapter 2: Sections 1 8to 2l(Ornit Section 22)  

UNIT — III Chapter 3: Sections 23 to 25  

UNIT — IV  Chapter 3: Sections 26 to 29  

UNIT — V  Chapter 4: Sections 30 to 35.  

 

Reference(s)  

1. J.Dugundji, Topology, Prentice Hall of India, New Delhi, 1975.  

2. George F.Sinmons, Introduction to Topology and Modern Analysis, McGraw Hill    

    Book Co., 1963.  
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3. .J.L.Kelly, General Topology, Van Nostrand, Reinhold Co., New York.  

4. L.Steen and J.Seeback, Counter examples in Topology, HoIt, Rinehart and Winston,  

    New York, 1970  

5. S.Willard, General Topology, Addison — Wesley, Mass., 1970. 

Learning Outcomes:  

Upon successful completion of this course, the student will be able to: (Knowledge based)  

distinguish among open and closed sets on different topological spaces; 

1) know the two fundamental topologies: discrete and indiscrete topologies. 

2) Identify precisely when a collection of subsets of a given set equipped with a  topology 

forms a topological space; 

3) Understand when two topological spaces are homeomorphic; 

4) Identify the concepts of distance between two sets; connectedness, denseness, compactness 

and separation axiom. 
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Course Title 

20212AEC32  Core X – Stochastic Process 

Objectives 

The objective of this course is to provide the fundamentals and advanced concepts of   random 

process to support graduate coursework and research in engineering. The required mathematical 

foundations will be studied at fairly rigorous level and the applications of the probability theory 

and random processes to engineering problems will be emphasized. The simulation techniques 

will also be studied and MATLAB will be used as a software tool for bridging the probability 

theory and engineering applications. 

UNIT I  
Elements of Stochastic Processes — Two simple examples of Stochastic processes — 

Classification of general Stochastic processes — Defining a Stochastic Processes — Markov 

chains — Definitions — Examples of Markov Chain — Transition probability matrices of a 

Markov chain — classification of states of a Markov chain — Recurrence — more on 

Recurrence.  

UNIT II  
The basic limit theorem of Markov chains and applications — Discrete renewal equation 

— proof of theorem — Absortion probabilities — criteria for recurrence — Random walk.  

UNIT III  
Classical Examples of continuous time Markov chains — General pure birth processes 

and Poisson processes — more about Poisson processes — A counter model — birth and death 

processes — Differential equations of birth and death processes — Examples of birth and death 

processes.  

UNIT IV  
Renewal processes — Definition of Renewal process and related concepts — Some 

examples of Renewal Processes — More on some special Renewal processes — Renewal 

equations and elementary Renewal theorem — The Renewal Theorem — Applications of 

Renewal theorem.  

UNIT V  

Martingales — Preliminary definitions and examples — Super martingales and Sub 

martingales — The optional sampling theorem.  

Reference 

 A First course in Stochastic Processes — second Edition by Samuel Karlin and M . 

Taylor, Academic Press New York.  

Unit I       : Chapterl(l.2,l.3,l.4Only) , Chapter 2 (2.1 to 2.5 and 2.7 Only)  

Unit II     :  Chapter 3 (3.1 to 3.4 and 3.7 Only)  

Unit III    :  Chapter 4 (4.1 to 4.6 Only)  

Unit IV    :  Chapter 5 (5.1 to 5.6)  

Unit V     :  Chapter6(6.1,6.2,6.3 Only)  

General references  
1. “Stochastic Processes” S.K Srinivasan and K.M. Mehata, Tata Mcgraw — Hill  Publishing 

Company Ltd., New Delhi.  

2. “Stochastic Processes” JMedhi, Second Edition Wiley Eastern Ltd., New Del/it  

Learning Outcomes 

1.On successful completion of the course, students should be able to: 
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2. Explain fundamentals of probability theory, random variables and random processes. 

3. Understand the mathematical concepts related to probability theory and random processes      

4, Understand the characterization of random processes and their properties. 

5. Formulate and solve the engineering problems involving random processes. 

6. Analyze the given probabilistic model of the problem. 

7. Make precise statements about random processes. 

8. Use computational techniques to generate simulation results. 
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                          Course Title  

          20212AEC33 Advanced Numerical Analysis 

 

 Objectives: 
1) Derive appropriate numerical methods to solve algebraic and transcendental 

equations. 

2) Develop appropriate numerical methods to solve a differential equation. 

3) Derive appropriate numerical methods to evaluate a derivative at a value. 

4) Derive appropriate numerical methods to solve a linear system of equations. 

5) Derive appropriate numerical methods to calculate a definite integral. 

Unit – I 

Transcendental polynomials equation: Introduction, Methods based on first and second 

degree equation: secant method - Newton Raphson method - Muller method - Chebyshev method 

- Rate of convergence.  Polynomials Equations: Birge-Vieta method - Bairstow method -

Graeffe’s root squaring method. 

Unit – II 

 System of linear algebraic equation and Eigen values problems: Jacobi iteration method, 

Gauss-Seidal iteration method successive over relaxation method. Eigen values and vectors. 

Unit – III 

 Interpolation and approximation – Hermite Interpolation – Bivariate interpolation – 

Lagrange bivariate interpolation- Newton’s bivariate Interpolation for equispaced points – 

approximations – Gram-Schemidt orthoganalizing process – Chebyshev polynomials. 

Unit – IV  

 Numerical Integration: Methods based on interpolation-Newton-Cotes methods-

trapezoidal rule-Simpson’s rule-Methods based on undetermined coefficients-Gauss-Legendre 

integration methods-Labotto integration method-Radau Integration Method and Gauss-

Chebystew Integration methods. 

Unit – V  

 Ordinary Differential Equations: Numerical methods – Euler method – Backward Euler 

method – Mid point method – Taylor series method – Runge Kutta methods – Implicit Runge – 

Kutta method. 

 

TEXT BOOK:  

Numerical methods for scientific and Engineering Computation by M.K.Jain, S.R.K.Iyengar, 

R.K. Jain III – Edition. 

Unit: I   – Chapter-2 Sec 2.3, 2.4, 2.5, 2.8 

Unit: II   – Chapter-3 Sec 3.4, 3.5, 3.6 

Unit: III   – Chapter-4 Sec 4.5, 4.7, 4.8 

Unit: IV  – Chapter-5 Sec 5.6, 5.7, 5.8 

Unit:  V  – Chapter-6 Sec 6.2, 6.3, 6.4.     

 

 

Learning Outcomes 
 

Students will be able to 
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1) Solve an algebraic or transcendental equation using an appropriate numerical method. 

2) Solve a differential equation using an appropriate numerical method. 

3) Evaluate a derivative at a value using an appropriate numerical method. 

4) Solve a linear system of equations using an appropriate numerical method. 

5) Calculate a definite integral using an appropriate numerical method. 

6) Skill in finding the roots of the given equation 
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Course Title 

20212DSC34A  Elective- Cryptography 

 
Objectives:  

1) Understand the basic concept of Cryptography and Network Security their 

mathematical models. 

2) Understand mathematical foundation required for various cryuptographic Algorithms. 

  

 

UNIT I:  
Simple cryptosystem — enciphering matrices.  

 

UNIT II:  
Idea of public key cryptography — RSA — discrete log.  

 

UNIT III:  
Knap sack pseudo primes — Rho method  

 

UNIT IV:  
Fermat factorization and factor bases — continued fraction method.  

 

UNIT V:  
Basic facts — elliptic curve cryptosystems — elliptic curve factorization.  

 

Reference:  
A course in Number Theory and Cryptography — N.Koblitz, Springer — verlog, New 

York 1987. 

 

Learning Outcomes 

 

1) Analyze key agreement algorithms to identify their weaknesses. 

2) Describe the ethical issues related to the misuse of computer security. 

3) Develop code to implement a cryptographic algorithm or write an analysis report on any 

existing security product. 
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Objective: 

●  To equip students with the basic understanding of the fundamental concept of 

Coding Theory as they are used in communications. 

●  To enhance knowledge of codes. Error, Tree Codes,cyclic codes.  

●  To guide the student through the implications and consequences of fundamental 

theories and laws of coding theory with reference to the application in modern 

communication and computer systems 

UNIT I 
The communication channel. The coding problem. Types of codes.  

Block codes. Error — detecting and Error — Correcting codes. Linear codes. The  hamming 

metric. Description of linear block codes by matrices. Dual codes. Standard  Array. Syndrome. 

Step — by — step decoding modular representation.  

UNIT II:  
Error — Correction capabilities of linear codes. Bounds on minimum Distance for block 

codes. Plotkin bound. Hamming sphere packing bound. Varshamov — Gilbert — Sacks bound. 

Bounds for Burst — Error detecting and correcting codes. Important linear block codes. 

Hamming codes. Golay codes. Perfect codes. Quasi — perfect codes. Reed — Muller codes. 

Codes derived from Hadmard matrices. Product codes. Concatenated codes.  

UNIT III:  
Tree codes. Convolutional codes. Description of linear tree and convolutional codes by 

matrices. Standard Array. Bounds on minimum distance for convolutional codes. V. G. S bound. 

Bounds for Burst — error detecting and correcting convolutional codes. The Lee metric, packing 

bound for Hamming code w.r.t. Lee metric. The Algebra of polynomial residue classes. Galois 

fields. Multiplicative group of a Galois field. Cyclic codes. Cyclic codes as ideals.  

UNIT IV:  
Matrix description of cyclic codes. Hamming and Golay codes as cyclic  

codes. Error detection with cyclic codes. Error — connection procedure for short — ended cyclic 

codes. Pseudo cyclic codes. Code symmetry. Invariance of codes under transitive group of 

permutations. Bose — Chaudhary — Hocquenghem (BCH) codes. Reed — Soloman (RS) codes. 

UNIT V:  
Majority — Logic decodable codes. Majority — Logic Decoding. Singleton  

bound. The Griesmer bound, Maximum — distance separable (MDS) codes. Generator and 

Parity — check matrices of MDS codes. Weight distribution of MDS code. Necessary and 

sufficient conditions for a linear code to be an MDS code. MDS codes from RS codes. Abramson 

codes. Closed — loop burst — error correcting codes ( fire codes). Error locating codes.  

References  
1. Raymond Hill,’ A First Course in Coding Theory “Oxford University Press. 1986.  

2. Man Young Rhee, Error Correcting Coding Theory “ MacGraw Hill Inc., 1989.  

3. W.W. Peterson and E.J. Weldon, Jr., Error — Correcting Codes. M.I.T. Press. Combridge,  

    Massachusetts, 1972.  

4. E.R. Beriekamp. Algebraic Coding Theory, MacGraw Hill Inc., 1968.  

5. F.J. Macwilliams and N.J.A. Sloane, Theory of Error Correcting Codes” North — Roland  

    Publishing Company, 1977. 

Learning Outcomes 

Upon completion of this course, students should be able to: 

Course Title 

20212DSC34B Elective- Algebraic Coding Theory 
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1)  Define channel capacities and properties using Shannon's Theorems. 

2) Construct efficient codes for data on imperfect communication channels. 

3) Generalize the discrete concepts to continuous signals on continuous channels. 
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SEMESTER – IV 
 

Course Title 

20212AEC41 Core XII-Functional Analysis 

Objectives: 
1) To study about Converges, Hilbert spaces and Bessels’s inequality. 

2) To study about Spectral Theory. 

3) To study about convergences in L(X,Y) – Uniform boundedness and The Gelfand  

Neumark theorem and Banach Algebra. 

UNIT I  
Algebraic Systems: Groups — Rings — The structure of rings — Linear spaces - The 

dimension of a linear space — Linear transformations — Algebras — Banach Spaces : The 

definition and some examples — Continuous linear transformations — The Hahn — Banach 

theorem — The natural imbedding of N in N** - The open mapping theorem — The conjugate 

of a operator.  

UNIT II 
Hilbert Spaces: The definition and some simple properties — Orthogonal complements 

— Orthonormal sets — The conjugate space H* - The adjoint of an operator — Self-adjoint 

operators — Normal and unitary operators — Projections.  

UNIT III 
Finite-Dimensional Spectral Theory: Matrices — Determinants and the spectrum of an 

operator — The spectral theorem — A survey of the situation.  

UNIT IV  
General Preliminaries on Banach Algebras: The definition and some examples  

— Regular and singular elements — Topological divisors of zero — The spectrum — The 

formula for the spectral radius — The radical and semi- simplicity.  

UNIT V  

The Structure of Commutative Banach Algebras: The Gelfand mapping — Applications 

of the formula r(x) =lim ||xn ||1/n - Involutions in Banach Algebras  

— The Gelfand-Neumark theorem.  

Reference:  
Introduction to Topology and Modern Analysis, G.F.Simmons, McGraw-Hill International Ed. 

1963.  

UNIT-I : Chapters 8 and 9  

UNIT-lI  : Chapter 10 

UNIT-III  : Chapter II 

UNIT-IV : Chapter 12 

UNIT-V : Chapter 13 

Reference(s)  

1. Walter Rudin, Functional Analysis, TMH Edition, 1974.  

2. B.V.Limaye, Functional Analysis, Wiley Eastern Limited, Print, 1985.  

3. K.Yosida, Functional Analysis, Springer-Verlag, 1974.  

4. Laurent Schwartz, Functional Analysis, Courant Institute of mathematical Sciences, New 

York University, 1964.  

 Learning Outcomes 
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  Upon successful completion of this course, the student will be able to: (Knowledge   based)  

distinguish among open and closed sets on different topological spaces; 

1) know the two fundamental topologies: discrete and indiscrete topologies. 

2) Identify precisely when a collection of subsets of a given set equipped with a  topology 

forms a topological space; 

3) Understand when two topological spaces are homeomorphic; 

4) Identify the concepts of distance between two sets; connectedness, denseness, 

compactness and separation axioms. 

5) Research inquiry and analytical thinking abilities 
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Course Title 

20212AEC42 Core XIII – Visual Programming 

Objectives 

Learn to design and develop Windows-based business applications using Visual Basic.NET 

programs that meet commercial programming standards.  

● To learn the basic principles of visual programming 

● To study the necessary skills to create software solutions using visual programming  
● Understood the Open Data Base Connectivity using Visual programming. 
● To inculcate knowledge on Programming and Project Development using Visual Basic. 

 UNIT  I  
Introduction to Visual Basic — Integrated Development Environment (IDE) features — 

VB Editor — Customizing the IDE — Anatomy of a form — Working with form properties — 

setting form’s properties — Introducing form events and form methods.  

UNIT II  
Variables in Visual Basic: Declaring variables — Data types — Null value.  

Error value — Empty value - The scope of a variable Module level variables — Constants — 

Creating your own constants — Scope of a constant — Converting data  

types — Arrays — Declaring arrays — Fixed size arrays — Dynamic arrays — Preserve  

Keyword - ReDim — Writing code in Visual Basic — The anatomy of a procedure — 

Subroutine and functions — Language constructs — For .... Next, The While loop,  

Select case - End select, Exit statement. With structure.  

UNIT III  
Selecting and Using controls — Introduction to standard controls -- Command buttons - 

Text boxes — labels — Option buttons — Check boxes — Frame controls — List boxes — 

Combo boxes — Image objects — Picture boxes — Timer — Scroll bars - File system Controls ( 

Drive, DirList, File List boxes)  

UNIT IV  
Introduction to Built — in ActiveX Control — Tool bar — The Tree view control  

— The List view control — The Image list control — Common Dialog Control — Status bar 

control Rich textbox control — Menu editor.  

UNIT V  
DDE Properties — DDE Methods — OLE properties — Active Control Creation and 

Usage and ActiveX DLL creation and usage - Database access — Data Control —  field control 

— Data grid record set using SQL to manipulate data — Open Data Base Connectivity.  

Reference: 
1. Mohammed Azam, Programming with Visual Basic 6.0 — Vikas Publishing House Pvt, 

Ltd — 2002  

2. Content Development Group, Visual Basic 6.0 — Tata McGraw Hill Publishing 

Company Limited — 2002.  

Learning Outcomes 

             Upon completion of this course, the student will be able to:  

● Design, create, build, and debug Visual Basic applications. 

● Explore Visual Basic’s Integrated Development Environment (IDE). 

● Implement syntax rules in Visual Basic programs. 
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● Write Windows applications using forms, controls, and events 

● Write and apply decision structures for determining different operations. 

● Write and apply loop structures to perform repetitive tasks. 

● Students are able to design a IDE enabled software solution to representative problems.  

● Students can use DDE data I/O components to read and write raster and vector data files.  

● Students can use OLE map components to develop a custom Windows Forms based 

application with a map and legend.  
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                    Course Title  

        20212AEC43   Number Theory  

   

 

 Objectives: 

The objective is for the students to obtain a foundational knowledge of elements of 

Number Theory through step-by-step proofs of classical theorems, as well as to sharpen 

their skills through problem-solving.  

 UNIT I : 

 Fundamentals of Congruence’s : Basic properties of Congruence’s – Residue-Riffling. 

Solving Congruence’s: Linear Congruence’s-the theorems of Fermat and Wilson Revisited-the 

Chinese remainder Theorem-polynomial congruence’s. 

UNIT II :  

 Arithmetic functions: Combinatorial study of  (n) – Formulae for d(n) and -

Multiplicative arithmetic functions.  The Mobius inversion formula. Primitive roots: properties 

of reduced systems-primitive roots modulo P. 

UNIT III : 

Quadratic Residues: Euler’s Criterion-the Legendre symbol-the quadratic Reciprocity 

law-Applications of the Quadratic reciprocity law, Distribution of quadratic residues: 

Consecutive residues and non residues-consecutive triples and Quadratic residues. 

UNIT IV:  
Sum of squares: Sums of two squares-Sums of four squares. Elementary partition theory; 

Introduction-graphical representation-Euler’s partition theorem-searching for partition identities.  

UNIT V :  
 Partition generating functions: Infinite products as generating functions-Identities 

between infinite series and products-partition identities: History and introduction-Euler’s 

pentagonal number theorem-The Roger’s Ramanujan identities-Series and Product identities. 

TEXT BOOK: Scope and treatment as in “Number Theory” by George E.Anderews, Hindustan 

Publishing Corporation (India) Delhi-110 007 (1989). 

Unit I :   Chapters IV and V 

Unit II :  Chapters VI and VII 

Unit III : Chapters IX and X 

Unit IV : Chapters XI and XII 

Unit V : Chapters XIII and XIV 

 

Learning Outcomes: 

On satisfying the requirements of this course, students will have the knowledge and skills to:  

1. Solve problems in elementary number theory 

2. Apply elementary number theory to cryptography 

3. Develop a deeper conceptual understanding of the theoretical basis of number theory and 

cryptography 

4. Research inquiry and analytical thinking abilities 
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Course Title 

20212DSC44A Elective –Combinatorial Mathematics 

Objectives:  

The main objective is to learn how rigorous mathematical tools can be made for the 

purpose of doing mathematics with help of computers. 

UNIT I  
Basic combinational numbers.  

 

UNIT II  
Generating functions and Recurrence relations symmetric functions.  

 

UNIT III  
Multinomials — Inclusion and exclusion principles — permutations with forbidden 

positions.  

 

UNIT IV  
Necklace problem and Burnsides’ Lemma — Cycle Index of a permutations group.  

 

UNIT V  
Polya’s theorems and their immediate applications — Binary operations on permutations 

groups.  

 

Reference 

Combinatorics theory and applications by V. Krishnamurthy.  

Unit I    : Chapter I (Pages 1 — 15)  

Unit II   : Chapter I (Pages 26— 61)  

Unit III  : Chapter I (Pages 66 — 98)  

Unit IV  : Chapter 11 (Pages 99— 121)  

Unit V    : Chapter II (Pages 122 — 159)  

 

General Reference  
Introductory Combinatorics — Kenneth P.Bogart — Pitman Publishing mc, MashJIeld, 

Mass achusetts. 

 

Learning Outcomes 

 

Upon successful completion of Math 315 - Combinatorics, a student will be able to: 

● Apply diverse counting strategies to solve varied problems involving strings, 

combinations,   distributions, and partitions, 

● Write and analyze combinatorial, algebraic, inductive, and formal proofs of 

combinatoric  identities,  

● Recognize properties of graphs such as distinctive circuits or trees. 
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● will become familiar with fundamental combinatorial structures that naturally appear in 

various other fields of mathematics and computer science.  

● They will learn how to use these structures to represent mathematical and applied questions, and 

they will become comfortable with the combinatorial tools commonly used to analyze such 

structures. 
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Course Title 

20212DSC44B Elective- Design And Analysis of algorithms 

Objectives: 

1. Analyze the asymptotic performance of algorithms. 

2. Write rigorous correctness proofs for algorithms. 

3. Demonstrate a familiarity with major algorithms and data structures. 

4. Apply important algorithmic design paradigms and methods of analysis. 

5. Synthesize efficient algorithms in common engineering design situations. 

UNIT I      INTRODUCTION  
What is an algorithm? — Algorithm specification — Performance analysis — 

Randomized algorithms.  

UNIT II    ELEMENTARY DATA STRUCTURES  
Stacks and Queues — Trees — Dictionaries — Priority Queues — Graph 

representations.  

UNIT III   DESIGN OF ALGORITHM METHODS  
Divided — And — Conquer — General method — Binary search — finding the 

maximum and minimum in a set of items — Merge sort — Quick sort.  

UN1T IV    DESIGN OF ALGORITHM METHODS CONTINUATION  
The Greedy method — The general method — Tree vertex Splitting Problem — 

Tree traversal and search techniques — Techniques for Binary trees — Techniques 

for Graphs — Breadth first search and depth first search traversal — Connected 

components and spanning trees — Backtracking — General method — the 8 — 

Queens Problem — Branch and Bound method — Travelling sales person 

algorithm.  

UNIT V    ALGEBRAIC PROBLEMS  
Algebraic problems — The general method — Evaluation and Interpolation — The 

Fast Fourier transform — Modular arithmetic — Even faster evaluation and 

interpolation.  

Reference 

1. Eills Horowitz,. Sartaj Shani and Sanguthevar Rajasekaran — Fundamentals of Computer 

Algorithm — Galgotia Publications Pvt Ltd 2000.  

Unit I  Chapter 1 (sections; 1.1,1.2,1.3.1 to 1.3.4, 1.4.1 to 1.4.3)  

Unit II   Chapter 2 (section ; 2.1 to 2.4,2.6)  

Unit III  Chapter 3 (sections 3.1 to 3.5)  

Unit IV  Chapter 4 (sections 4.1, 4.3) Chapter 6 (sections 6.1 to 6.3)  

Chapter 7 (sections 7.1, 7.2) Chapter 8 (sections 8.1, 8.3)  

             Unit V  Chapter 9 (sections 9.1 to 9.5)  

References  

1. Aho A. V, Hopcroft, J.E. and Ullman, J.D.. The Design and Analysis of Computer 

Algorithms. Additor Wesley Reading Mass (1974)  

2. Goodman, S. E and Hedetniemi, S.T Introduction to the design and analysis of algorithms 

(McGraw Hill international Edition 1987).  

Learning Outcomes 
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Students who complete the course will have demonstrated the ability to do the following: 

1) Argue the correctness of algorithms using inductive proofs and invariants. 

2)   Analyze worst-case running times of algorithms using asymptotic analysis. 

3)   Describe the greedy paradigm and explain when an algorithmic design situation calls for 

it. Recite algorithms that employ this paradigm. Synthesize greedy algorithms and analyze 

them. Compare between different data structures. Pick an appropriate data structure for a 

design situation 
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Course Title 

20211OEC Open Elective -Writing for the Media 

 

Aim: 

● To equip students to enter into the realm of mass media. 

Objective: 

● To comprehend the intricacies of mass media  

● To know about the barriers to mass communication  

● To understand the function of mass media  

● To learn the different kinds of news  

● To enhance the different kinds of writing for media  

Outcome: 

● Understand the intricacies of mass media  

● Learn to write for the media 

 

UNIT-I 
Mass communication- Barriers to mass communication and mass culture- Function of mass 

media - Media effects, Qualities of media men. 

UNIT-II 
News- Hard and soft news- Expected and unexpected news- Box news- Follow up news-Scoop- 

Filters- Human interest stories- Recognizing and evaluation news. 

UNIT-III 
News and views- News analysis, Editorial, Columns, Article, Middle reviews, Letters-Features. 

UNIT-IV 
Reporting- Crime, Court, Election, Legislature, Sports, Development Investigative, Interpretative 

depth. 

UNIT-V 
Writing for Media-Inverted pyramid style-Feature style-TV/Broadcast, New style writing 

TV/Radio Documentaries- Writing Advertisements-Practical 

 

ReferenceBook:- 

Author Title of the book Edition / Year Publisher 

Susan Journalism   

John 

Hogenberg 

Professional Journalism                       2012  

M.James Neal    News Writing and Reporting              Surjeet Publication 

M.V Komath The Journalist’s Handbook     

D.S  Mehta Mass Communication 

&Journalism   
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Course Title 

Open  Elective –  Applicable Mathematical Techniques 

 
 

 

Objectives:  
1)   Understand the basic concept of Interpolation. 

2) To enhance the knowledge about Assignment Problems, Replacement Problems, 

Decision Analysis and Game Theory. 

UNIT I 
Interpolation with unequal intervals: Newton’s, Lagrange’s, and inverse interpolation 

 

UNIT II  
Assignment Problems 

 

UNIT III 
Replacement Problems 

 

UNIT IV 
Decision Analysis 

 

UNIT V 
Game Theory 

 

References 

1. For unit I, “Numerical Methods in Science and Engineering” M.K.Venkatraman  

2. For units II to V, “Operations Research”,Kantiswarup, P.K. Gupta and Manmohan 

 

Learning outcomes 

By the end of this course,   

● Students using OR techniques  in business tools for decision making  

● Students develop Assignment problem and Replacement problems  

● Understand the concept of  decision analysis and game theory 

● Students gets the knowledge about interpolation 
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20213OEC  OPEN ELECTIVE PAPER 

BIOMEDICAL INSTRUMENTATION  
 

Aim: 

● To understand the concepts and application of electronic Instrumentation in the Medical 

field. 

Objective:  

● Understanding basic principles and phenomena in the area of medical diagnostic 

instrumentation, 

● Theoretical and practical preparation enabling students to maintain medical 

instrumentation 

 

UNIT – I: BIO ELECTRIC SINGNALS AND ELECTRODES 
Fundamentals of medical instrumentation – Sources of biomedical signals – basic 

medical instrumentation – Intelligent medical instrumentation system – Origin of Bio electric 

signals – Recording Electrodes – Silver – Silver chloride electrodes – Electrodes for ECG – 

Electrodes for EEG – Electrodes for EMG. 

UNIT – II: RECORDING SYSTEM AND RECORDERS 
Basic recording system – General consideration for signal conditions – Preamplifiers – 

Biomedical signal analysis technique – main amplifier and driver stage – Writing systems – 

direct writing recorders – the ink jet recorders – Electrocardiograph, Electroencephalograph – 

Electromyography and other Biomedical recorders. 

UNIT – III: MEASUREMENT AND ANALYSIS TECHNIQUES 

Electro cardiography – measurements of Blood pressure - measurements of Blood flow 

and cardiac output, Respiratory therapy Equipment – Origin of EEG – Action Potentials of the 

brain – evoked potentials – Placement of electrodes – Recording set up – Analysis of EEG. 

UNIT – IV: MAGNETIC RESONANCE AND ULTRASONIC IMAGILG SYSTEMS 

Principles of NMR Imaging system – Image reconstruction Techniques – Basic NMR 

components – Biological efforts of NMR  Imaging – Advantages of NMR Imaging System – 

Diagnostic ultra Sound – Physics of ultrasonic waves – metical ultra sound – basic pulse – echo 

apparatus, A – Scan – echocardiograph(M mode). 

UNIT – V: ADVANCED BIO MEDICAL SYSTEMS 
Pacemakers – Need for Cardiac pacemaker – External Pace makes – Implantable Pace 

makers – recent development in Implantable Pacemakers – Pacing system Analyzer – 

Defibrillator – Pacer – Cardioverter – Physiotherapy and electro therapy equipment – High 

frequency heat therapy – short wave diathermy – microwave and ultrasonic therapy – pain relief 

through electrical simulation. 

OUTCOMES: 

⮚ Define basic medical terms and physical values that can be handled by medical 

instrumentation, 

⮚ Describe methods and implementation of electrical and nonelectrical medical parameters 

diagnostic, 

⮚ demonstrate measuring of basic medical parameters, 
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⮚ Calculate basic parameters of the equipment for using in electro diagnostic and electro 

therapy,  
⮚ Apply safety standards and select disposal method and procedures for electrical 

diagnostic equipment. 

 

Books for Study 
1. R.S Khandpur, Handbook of Biomedical instrumentation, Tata McGraw Hill publishing company 

Limited. New Delhi,(2003). (Unit I,II,IV & V)  

2. Lestlie Cromwell, Fred J. Weibell, Erich A. Pfeiffer, Bio medical instrumentation and 

measurements, PHI, New Delhi.(Unit-III)  

   

Book for Reference 
1. M.Arumugam, Biomedical Instrumentation, Anuradha Agencies, Kumbakonam (2000). 
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Course Title 

20220OEC  M-Marketing 

 

OBJECTIVES 

● Understand Mobile Business strategies. 

● To understand Mobile marketing tools and techniques. 

● To know Mobile technologies. 

 

UNIT I Introduction 
Mobile Marketing Campaign, Fortune 500 and Mobile Marketing, consumers 

engagement with mobile, Terminologies. 

 

UNIT II Businesses Vs mobile marketing 
classic mistakes in mobile marketing, laying foundation for successful mobile marketing 

campaign, understanding technology behind mobile marketing – Android, iOS, Windows Phone. 

 

UNIT III  

Strategic thinking about Mobile marketing campaign, Mobile Marketing Tools – setting 

up mobile website for different firms, using SMS, MMS and apps to drive customers to business 

and other ways to attract customers. 

 

UNIT IV Location Based Marketing 
 LBS, NFC, Bluetooth and LBA, 2D codes, Tablet, Other Mobile Applications, Business 

Firms connecting to customers using Mobile – case study, Mobile Marketing for B2B 

companies, Mobile E-commerce to Drive Revenue. 

 

UNIT V Mobile Payments 
  Present and Future Mobile Technology, Mobile Application Development. 

 

OUTCOMES 

● Upon Completion of the course, the students should be able to: 

● Analyze various mobile marketing strategies. 

● Market Mobile based Applications. 

● Apply various tools in mobile marketing. 

 

REFERENCE BOOKS: 
1. Go Mobile: Location Based Marketing, Apps, Mobile Optimized Ad Campaigns, 2D 

codes and other Mobile Strategies to Grow your Business, Jeanne Hopkins, Jamie Turner,  

John Wiley&Sons Inc., 2012. 

2. M- Commerce, Paul Skeldon, Crimson Publishing, 2012. 

3. M-Commerce Technologies, Services and Business Models, Norman Sadeh , Wiley 2002. 

4. Mobile Commerce, Opportunities, Applications and Technologies of Wireless Business, 

 Paul Mary, Tom Jell, Cambridge University Press, 2001. 

 

 

 

2980



Course Title 

20214OEC Open Elective-Green  Chemistry 

 

Aim:  

● To reduce the soil and water pollution in environment. 

Objectives:  

● To learn about the environmental status, public awareness in evolution, principles 

involved in green chemistry, bio-catalytic reactions, global warming and its control 

measures, availability of green analytical methods. 

Outcomes:   
● To understand the environmental status and evolution. 

∙  To know about the Pollution and its prevention measures. 

∙  To familiarize the green chemistry. 

∙  To learn about the bio-catalytic reactions. 

∙  To understand about the vitamins and antiobiotics. 

 

 Unit I - Introduction  
Introduction-Current status of chemistry and the Environment-Evolution of the Environmental 

movement: Public awareness - Dilution is the solution to pollution-Pollution prevention. 

 Unit II - Principles  
Green Chemistry – Definition – Principles of Green Chemistry - Why is this new area of 

Chemistry getting to much attention - Why should chemist pursue the Goals of Green Chemistry 

- The roots of innovation – Limitations. 

 Unit III - Bio Catalytic Reactions  
Green Chemistry Using Bio Catalytic Reactions – Introduction - Fermentation and Bio 

transformations - Production of Bulk and fine chemicals by microbial fermentation Antibiotics – 

Vitamins - Bio catalyses synthesis of industrial chemicals by bacterial constructs - Future Tends.  

Unit IV -  Green House Effect  

Green house effect and Global Warming – Introduction - How the green house effect is produced 

- Major sources of green house gases - Emissions of CO2 - Impact of green house effect on 

global climate - Control and remedial measures of green house effect - Global warming a serious 

threat - Important points.  

Unit V - Green Analytical Methods  
Future trends in Green Chemistry - Green analytical methods, Redox reagents, Green catalysts; 

Green nano-synthesis, Green polymer chemistry, Exploring nature, Biomimetic, Proliferation of 

solvent-less reactions; Non-covalent derivatization, Biomass conversion, emission control 

 

References: 
1. Introduction to Green Chemistry – M.Rayan and M.Tinnes  

2. New Trends in Green Chemistry – V.K.Ahluwalia and M.Kidwai 
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Course Title 

20215OEC  Open Elective -Herbal Medicine 

 

Aim: 
● Be able to advise and educate effectively to create a comprehensive wellness plan incorporating 

herbal, dietary and lifestyle recommendations integrating self-awareness and lessons of nature 
 

Objective 
 

● Possess knowledge of traditional herbal systems as well as an understanding of the 

principles and practices of modern Western herbalism 

● Demonstrate the ability to critically analyze herbal research and contribute to the current 

body of herbal literature 

● Know how to integrate knowledge of raw materials, formulation, and herbal pharmacy 

for product development purposes 

● Know how to effectively educate individuals and groups about herbs 
● Be able to demonstrate basic skills in herb identification, harvesting, and preparation 
● Be able to address potential safety concerns including herb-drug interactions 

Outcomes 
● Accurately gather information regarding past and current health status while 

differentiating between phenomena and the client’s interpretation of phenomena  

● Synthesize the above information to create a comprehensive assessment of health inputs 

and processes 

● Work with clients to develop individualized goals and a plan for health and wellness 

 

Unit I  
Tribal medicine – methods of disease diagnosis and treatment – Plants in folk religion – 

Aegle marmelos, Ficus benghalensis, Curcuma domestica, Cyanodon dactylon and 

Sesamum indicum.  

Unit II  

Traditional knowledge and utility of some medicinal plants in Tamilnadu – Solanum 

trilobatum, Cardiospermum halicacabum, Vitex negundo, Adathoda vasica, Azadirachta 

indica, Gloriosa superba, Eclipta alba, Aristolochia indica and Phyllanthus fraternus.  

Unit III 
Plants in day today life – Ocimum sanctum, Centella asiatica, Cassia auriculata, Aloe 

vera. Nutritive and medicinal value of some fruits (Guava, Sapota, Orange, Mango, 

Banana, Lemon, Pomegranate) and vegetables - Greens (Moringa, Solanum nigrum 

Cabbage). 

Unit IV 

Allergens – types – sources – active principles – Chemical nature – Cell modifiers – 

Lectins – mutagens, teratogens – Allergic reactions with known examples. 

Unit V 

Cardiovascular diseases – blood pressure – cardiac drugs of plant origins – alkaloids, 

anticoagulants – basic mechanism of action. Pulmonary / respiratory disorders – asthma – 

bronchitis – common cold – allergy – Remedy from plants. 
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References   

1. Tribal medicine – D.C. Pal & S.K. Jain Naya Prakash, 206, Bidhan Sarani, Calcutta , 1998  

2. Contribution to Indian ethnobotany – S.K. Jain, 3rd edition, Scientific publishers, B.No. 

91, Jodhpur, India. 2001  

3. A Manual of Ethnobotany – S.K.Jain, 2nd edition, 1995. 

4. Kumar, N.C., An Introduction to Medical botany and Pharmacognosy. Emkay 

Publications, New Delhi. 1993.   

5. Rao, A.P. Herbs that heal. Diamond Pocket Books (P) Ltd., New Delhi, 1999  
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COURSE TITLE 

20261OEC  FINANCIAL SERVICES 

AIM 

         To analyze the various financial institutions and their services. 

OBJECTIVES 

I. To gain knowledge on financial services. 

II. To understand importance of various services including banking, insurance, mutual 

funds. 

UNIT – I 

Financial system-An Overview: Indian Financial System-Global Financial System-Financial 

Services Environment- Credit Rating –Factoring and Forfeiting –Leasing  

 

UNIT – II 
Financial Markets –An Overview: Definition-Role-Functions-Constituents-Financial 

Instruments-Capital Market instruments-Indian money and Capital Market-Global Financial 

Markets. 

UNIT – III 
Money Market –An Overview:Definition-Characterstistics-Objectives-Imporatance-Functions-

Segment-Financial Institutions-Indian Money Market-Global Money Market 

Unit – IV 
Capital Market:Money Market-Characteristics-Functions-New financial Instruments-measures 

of Investor Protection-Indian Capital Market-Major Issues 

Unit-V 
Stock Exchange: History of Stock Exchange-Functions-Indian Stock Exchanges-Organization 

structure-Regulations of Stock Exchange –Recent Developments 

OUTCOME 

To introduces meaning and functions of Financial Intermediaries 

To understand  the role of merchant bank and its services 

To provide information regarding management of mutual  funds and Regulations 

To understand  the role and  functions of financial services Marketing 

To know the structure and types of debt Instruments 

To realize Foreign Exchange Market 

REFERENCE BOOKS 

1. Gordon ,Natarajan – Financial Market and Services. 

2. Dr. S. Gurusamy – Financial services and Market. 

3. Kucchol S.C. – Financial Management 

4. Pandey I.M. – Financial Management. 
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Course Title 

20280OEC Open  Elective - Counselling and Psychology 

 

 

Aim: 

● To acquaint with counselling and its process 

Objectives: 

● To learn the fundamental concepts of counselling. 

● To know the nature of different determinates. 

● To familiarize with the approaches of counselling 

Out Come:  

● Learn counselling and its process 

 

UNIT I 
Definition of Counselling 

Counselling as a Solution to Human Problems 

Counselling-Expectations & Goals 

UNIT II 
Personality Determinates, Intellectual Determinates, Emotional Determinates 

Social Determinates 

UNIT III 
Approaches to Counselling 

Counselling Process 

UNIT IV 
Psychological Testing  

Diagnosis 

UNIT V 
Educational Counselling 

Family Counselling 

 

References Book: 
1. Hanson, J.C. Stevic, R.R., Warner, R.W., Jr. Counselling Theory & Process (2nd   Edition) 

Boston 

2. Hurlock Elizabeth B.(2oo7), Human Development, New York, Grawhill Book Company 

3. John W, Santrock (1999), Life Span Development, 7th Edition, New Delhi; Mcgrowhill 

Company 

4.blum And Bolimsky, B. Counselling & Psychology; Bomboy; Asia Publishing House, 1961 

5. Bordin, E.S. Psychology Of Counselling New York; Application Century Crafts, 1968 

6. Lewis E. C., The Psychology Of Counselling New York Holt, Rinchart And Winston Inc. 

1970 
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DEPARTMENT OF MATHEMATICS 

 

COURSE STRUCTURE 

 
SEMESTER - I 

COURSE CODE COURSE TITLE L T P C 

203_ _ _ 11 

(Common Paper) 

Research Methodology 2 2 0 2 

203MAC12 Algebra and Analysis 2 2 0 2 

203MAC13 Advanced Numerical Analysis  2 2 0 2 

(Common Paper) 

CPE_RPE 

Research and Publication Ethics 2 2 0 2 

 Total 08 08 00 08 

SEMESTER - II 

203MAC31 Project Work    02 
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M Phil- SYLLABUS 

(For the candidates admitted from the academic year 2020-2021 onwards) 

PAPER – I Research Methodology 

(Common for all Subjects except Languages) 

Unit – I:   

Methods and Technique. An introduction – Defining the research problem –  What is a 

research problem?, Selecting the problem, Necessity of defining the problem, Technique 

involved in defining the problem, An illustration and conclusion. Research design – Meaning 

of research design, Need for research design, Features of good design, Important concepts of 

relating to research design, different research designs, Basic principles of experimental 

design and conclusion. 

Unit – II:   

Assignment and Thesis at the tertiary level:  Writing at the tertiary level – assignments and 

term papers, thesis and dissertations, conventions of writing-the question of style. Planning 

the assignment – A time schedule, consulting source materials, preparing a work 

bibliography, taking notes, the outlines and the first draft. Planning the thesis – selecting a 

topic, reviewing the literature, designing the study and the chapter outline. Scholarly writing 

– a case study 

Unit – III: 

Writing the thesis or assignment: General format – preliminaries, the text, the reference 

material, the abstract and final product Page and Chapter format – chapter divisions and sub-

divisions, spacing, pagination, margins, paragraph indentation and sample pages Tables and 

Figures – use of tables and figures, placement of tables and figures, Numbering of tables, 

numbering of pages, numbering of figures, table and figure captions, format of tables, format 

of figures, preparation of figures, foot notes to tables and figures, very large table and 

figures, pagination and margin, spacing and alignment, abbreviations and special symbols 

and numbers.  Referencing – Reference systems, Essential informations, spacing 

capitalization and underline, alphabetical and chronological order, edited works and sum 

special cases. 

Unit – IV: 

Computer packages and Internet:  Word Basics – Creating and working with   documents –  

working  with text  and  tables –  Using   Mail   Merge.    Using Excel:  Working with 

worksheets – creating chart – working with Formula and Functions. Using Power Point: 

Working with power point – User Interfaces – Using templates and wizard (slide 
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Presentation) - - Creating chart and Tables.  Internet and World Wide Web (WWW) – 

Electronic Main (E-mail) – Intranet and Extranet. 

Unit – V:   

Descriptive statistics – tabulation, graphical representation – bar diagram – and pie diagrams  

– various measures of variance, measures of central tendency and normal distribution.  

Differential statistics “t” test, Chi – square test, “F” test (ANOVA) co -variance (ANCOVA) 

correlation and multiple regression analysis - Introduction to SPSS.   

References: 

 Thesis and Assignment writing by Janarthan Anderson and others – Wiley – Eastern Ltd, 1970. 
Part I Sections 1,2,3,4. Part II Sections 5,6,9,10. 

 Research Methodology by C.R. Kothari, Chapter 1,2,3. 
 Microsoft Office 2003 – Edward C. Willet.  First Edition 2004, Wiley         Publications, USA , 

(Chapters 2,3,4,5,6,12,14,15,26,28,29) 
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Department of Mathematics 

M.Phil Mathematics 

Paper – II  

203MAC12-ALGEBRA AND ANALYSIS  
Course Outcomes: 

1. To empower scholars with knowledge of pure mathematics. 

2. To introduce the algebraic structure through modules. 

3. To acquaint with advance concepts in algebra 

4. To understand Borel measures. 

5. To enhance problem solving skills in algebra. 

6. To understand the techniques in algebra. 

Unit-I: Modules 

Modules homomorphism and exact sequence–Projective and injective– 

Modules homomorphism and duality. (Chapter 4.1, 4.3, 4.4, Text Book-1) 

Unit-II: Commutative Rings and Modules 

Chain conditions – Prime and primary ideals – Primary decomposition – 

Noetherian Rings and modules (Chapter 8.1, 8.2, 8.3, 8.4, Text Book – 1) 

Unit III: Positive Borel Measures 

Vector spaces – Topological preliminaries – Urysohn’s Lemma–The Riesz 

representation theorem. (Chapter 2, Text Book -2, Sections 2.1-2.14). 

Unit-IV: Problems in Algebra 

Groups, subgroups, normal subgroups, quotient groups, homomorphisms, 

cyclic groups, permutation groups, Cayley’s theorem, class equations, Sylow 

theorems. Rings, ideals, prime and maximal ideals, quotient rings, Field 

extensions, Galois theory. Algebra of matrices, rank and determinant of 

matrices, linear equations. Eigenvalues and eigenvectors, Cayley-Hamilton 

theorem. Matrix representation of linear transformations. Change of basis, 

canonical forms, diagonal forms, triangular forms, Jordan forms 

Unit V: Banach Algebras 

Banach algebras – Spectrum of an element in Banach algebra – Spectral 

radius formula – Quotient algebras–applications. 

(Chapter 18, Text Book-2)  

Books for Study: 

1. Algebra by Thomas W Hungerford, Springer Verlog Indian reprint 

2. Real and Complex Analysis byWalter Rudin, Tata McGraw Hill (II Edn) 1996. 

Reference Books: 

Abstract Algebra by David.S.Dummit and Richard.M.Foote, 3rd Edition,Wiley Student Edition 

2.   Linear Algebra by Stephen H. Freidberg, Arnold J. Insel, Lawrence  E.Spence, Fourth 

Edition, Pearson 
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Paper –III  

 

M.Phil Mathematics 
 

 

203MAC13-ADVANCED  NUMERICAL  ANALYSIS 

Course Outcomes 

1. Basic Knowledge of numerical methods 

2. Approximation methods. 

3. Linear and nonlinear approximation 

4. Understanding polynomial equations 

5. Techniques in numerical analysis 

6. Initial and boundary value problems. 

 

Unit-I:  Transcental and Polynomial Equations -Iteration method based on  

  second degree     equation – Rate of convergence –iterative methods –  

Methods for   finding complex roots –  iterative  methods:-Birge-Vieta method,  

Bairtow’s   method, Gracffe’s root squaring   method. 

 

Unit-II:System of Algebraic Linear Equations-Direct methods –  

Gauss Jotdan Elimination   Method – Triangularization-method –  

Cholesky method – Partition method. Error Analysis – iteration 

methods : Jacobi iteration method – Gauss - seidal iteration method – SOR-method, 

Jacobi’s  method for symmetric matrices – power method – Inverse-power method. 

 

Unit-III: Interpolation and Approximation-Hermite interpolation –  

Piecewise and spline   interpolation –Approximation– Least square Approximation. 

 

Unit-IV: Differentiation And Integration-Numerical differentiation – Numerical Integration –  

Methods based   on   interpolation. 

 

Unit-V: Ordinary Differential Equations-Multi – step method – predictor – Corrector method –  

Boundary   value-problem – initial value methods – shooting method –  

Finite Difference method. 

 

Text Book 

M.K. Jain, S.R.K. Iyengar and R.K. Jain, Numerical Methods for scientific and Engineering 

Computation, III Edn, Wiley Eastern Ltd., 1993. 

Unit I - Chapter 2 – 2.4 to 2.8 

Unit II - Chapter 3 – 3.2 to 3.5 

Unit III - Chapter 4 – 4.4 – 4.6, 4.8 to 4.9 

Unit IV - Chapter 2 – 2.4 to 2.8 

Unit V - Chapter 6 – 6.4, 6.5, 6.8, 6.9, 6.10 
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References: 

 

1. Kendall E. Atkinson, An introduction to Numerical Analysis, II Edn.,  John Wiley & 

Sons, 1988. 

2. M.K. Jain, Numerical Solution of Differential Equations, II Edn., New  Age International Pvt.   

Ltd., 1983. 

3. Samuel. D. Conte, Carl, De boor, Elementary Numerical Analysis,Mc Graw-Hill International  

Edn.,1983. 
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RESEARCH AND PUBLICATION ETHICS 

 

Course Code  Course Title L T P C 

CPE_RPE Research and 

publication ethics 
   2 

 

 

THEORY 

Unit I: PHILOSOPHY AND ETHICS ( 3 hours) 

 

1. Introduction to philosophy, definition, nature and scope, concept, braches. 
2. Ethics: definition, moral philosophy, nature of moral judgements and reactions. 

 

Unit II: SCIENTIFIC CONDUCT ( 5 hours ) 

 

1. Ethics with respect to science and research. 
2. Intellectual honesty and research integrity. 
3. Scientific misconducts: Falsification, Fabrication and Plagiarism (FFP) 
4. Redundant publications: duplicate and overlapping publications, salami slicing. 
5. Selective reporting and misrepresentation of data. 

 

Unit III :  PUBLICATION ETHICS ( 7 hours ) 

 

1. Publication ethics: definition, introduction and importance. 
2. Best practices / standards setting initiatives and guidelines: COPE, WAME, etc. 
3. Conflicts of interest. 
4. Publication misconduct: definition, concept, problems that lead to unethical behavior and vice 

versa, types. 
5. Violation of publication ethics, authorship and contributorship. 
6. Identification of publication misconduct, complaints and appeals. 
7. Predatory publishers and journals. 

 

PRACTICE 
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Unit IV: OPEN ACCESS PUBLISHING ( 4 hours.) 

1. Open access publications and initiatives. 

2. SHERPA/RoMEO online resourse to check publisher copyright & self-archiving policies. 

3. Software tool to ideitify predatory publications developed by SPPU. 

4. Journal finder / journal suggestion tools viz, JANE, Elsevier Journal Folder, Springer Journal 

Suggester, etc. 

 

UNIT V : PUBLICATION MISCONDUCT ( 4 hours) 

 

A. Group Discussions ( 2 hours ) 
 

1. Subject specific ethical issues, FFP, authorship 
2. Conflicts of interest. 
3. Complaints and appeals: examples and fraud from India and abroad. 

 

B. Software tools ( 2 hours ) 
 

Use of plagiarism software like Turnitin, Urkund and other open source software tools. 

 

UNIT VI: DATABASES AND RESEARCH METRICS (7 hours ) 

A. Databases ( 4 hours ) 

 

1. Indexing databases. 
2. Citation database: Web of Science, Scopus etc. 

B. Research Metrices ( 3 hours ) 

1. Impact Factor of journal as per Journal Citation Report, SNIP, SJR, IPP,Cite Score. 

Metrices: h-index. g index, i10 index, altmetrics. 
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SCHOOL OF ARTS AND SCIENCE 

DEPARTMENT OF COMPUTER SCIENCE 

                              B.Sc., COMPUTER SCIENCE- REGULATION 2020 

 

 

B.Sc C.S. Graduate Attributes : 

 

 Information Literacy 

  Problem Analysis 

  Design/development of solutions  

  Modern tool usage 

  Professional and Ethical understanding 

 

B.Sc C.S. Programme Objectives-PEO 

 
● POE1- To study about I/O management, storage management 

● POE2- To know the methods of connecting them to the peripheral devices.  

● POE3- To learn Software design and Implementation 

● POE4- To learn the basic principles of database and database design  

● POE5- To understand computational development of graphics with mathematics 

 

2997



B.Sc C.S. Programme Outcomes -PO 

 
 PO1- Understand dynamic memory allocation and pointers. 

 PO2- Trace the flow of information from one node to another node in the network. 

 PO3- Understand the format and use of objects. 

 PO4- Able to Measure the product and process performance using various metrics 

 PO5- Design Secure applications. 

 PO6- Apply the various optimization techniques. 

 

B.Sc C.S. Courses -C 

  
 C1-  Programming in C with C++ 

 C2-  Internet and Java Programming 

 C3-  Visual Programming 

 C4-  Active Server Programming 

 C5-  E-Business Technology  

 C6-  Operating System 

 C7-  Microprocessor and its Applications 

 C8-  .NET Programming 

 C9-  Relational Data Base Management System  
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B.Sc C.S. Curriculum Mapping 

Programme Educational Objectives-PEO vs Programme Outcome-PO 

 

Programme Outcome-PO 

Programme Educational Objectives-PEO 
PO1 PO2 PO3 PO4 PO5 PO6 

PEO1  ✔    ✔   

PEO2 ✔       

PEO3   ✔    ✔  

PEO4    ●  ✔  

PEO5   ✔   ✔   

2999



 

B.Sc C.S. Curriculum Mapping 

Programme Outcome-PO VS Course Outcome-CO 

 

Programme Outcome-PO 

Course Outcome-CO 
PO1 PO2 PO3 PO4 PO5 PO6  

CO1 ✔       

CO2 ✔   ✔    

CO3 ✔   ✔  ✔   

CO4   ✔   ✔  

CO5  ✔      

CO6    ✔   ✔  

CO7      ✔  

CO8   ✔   ✔  

CO9     ✔  ✔  
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DEPARTMENT OF COMPUTER SCIENCE 

                              B.Sc., COMPUTER SCIENCE- REGULATION 2020 

 

 

COURSE STRUCTURE 

 

SEMESTER – I 

Course Code Course Title L T P C 

THEORY 

20110AEC11/  

20111AEC11/ 

20132AEC11/  

20135AEC11 

Tamil – I/Advanced English-I/Hindi-I 4 0 0 2 

20111AEC12 English-I 4 0 0 2 

20120SEC13 Programming in C with C++ 5 1 0 4 

      

20112AEC14B Classical algebra 4 1 0 3 

20112AEC15B Numerical and statistical Methods 4 1 0 4 

PRACTICAL 

20120SEC16L Programming in C with C++ Lab 0 0 3 2 

      

                                                                      Total 21 3 3 17 

AUDIT COURSE 

221LSCIC Indian Constitution - - - 2 

221LSCUV 

 

Universal Human Values - - - 2 
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SEMESTER – II 

Course Code Course Title L T P C 

THEORY 

20110AEC21/ 

20111AEC21/ 

20132AEC21/ 

20135AEC21 

Tamil – II/ Advanced English-II/Hindi-II 4 0 0 2 

20111AEC22 English-II 4 0 0 2 

20120SEC23 Internet and Java Programming 5 1 0 4 

      

20112AEC24B Discrete Mathematics 4 1 0 4 

20112AEC25B Operations Research  4 1 0 3 

      

PRACTICAL 

20120SEC26L Internet and Java Programming  Lab 0 0 3 2 

RESEARCH SKILL BASED COURSE 

 

20120RLC27 Research Led Seminar - - - 1 

                                                          Total 21 3 3 18 

AUDIT COURSES 

201LSCCS Communication Skills - - - 2 

201SSCBE Basic Behavioral Etiquette - - - 2 
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SEMESTER – III 

Course Code Course Title L T P C 

THEORY 

20110AEC31/ 

20132AEC31/ 

20111AEC31/ 

20135AEC31 

Tamil – III/Hindi-III/Advanced English-III 4 0 0 2 

20111AEC32 English-III 4 0 0 2 

20120SEC33 Visual Programming  4 1 0 4 

      

20113AEC34A Applied Physics –I 4 1 0 5 

PRACTICAL 

20120SEC35L Visual Programming Lab 0 0 3 2 

20113AEC36AL Applied physics Lab – I    0 0 3 2 

 

RESEARCH SKILL BASED COURSE 

20120RMC37 Research Methodology 2 0 0 2 

                                                          Total 18 2 6 19 

AUDIT COURSE 

201LSCOAN Office Automation - - - 2 
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SEMESTER – IV 

Course Code Course Title L T P C 

THEORY 

20110AEC41/ 

20111AEC41/ 

20132AEC41/ 

19135AEC41 

Tamil-IV/Advanced English-IV /Hindi-IV 4 0 0 2 

20111AEC42 English-IV 4 0 0 2 

20120SEC43 Active Server Programming  4 1 0 4 

20113AEC44A Applied Physics –II 5 1 0 5 

201ENSTU45 Environmental Studies 2 0 0 2 

PRACTICAL 

20120SEC46L Active Server Programming  Lab 0 0 3 2 

20113AEC47AL Applied Physics Lab –II  0 0 3 2 

                                                                 Total 19 2 6 19 

AUDIT COURSE 

201ACLSLMS Leadership and Management Skills - - - 2 

201ACSSAQA General Aptitude and Quantitative  Ability    2 
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SEMESTER – V 

Course Code Course Title L T P C 

THEORY 

 

20120SEC51 Data Communication and Networking 4 1 0 4 

20120SEC52 Operating System 4 1 0 3 

20120SEC53 Microprocessor and its Applications 4 1 0 4 

20120DSC54_ Discipline Specific Elective -I   4 1 0 3 

PRACTICAL 

20120SEC55L Microprocessor Lab 0 0 3 2 

20120SEC56L Operating System Lab 0 0 3 2 

      

RESEARCH SKILL BASED COURSE 

20120BRC57 Participation in Bounded Research - - - 1 

                                                                        Total 16 4 6 19 

AUDIT COURSE 

201ACLSPSL Professional Skills - - - 2 
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SEMESTER – VI 

Course Code Course Title L T P C 

THEORY 

20120SEC61 .NET Programming 4 1 0 4 

20120SEC62 Relational Data Base Management System  4 1 0 5 

20120DSC63_ Discipline Specific Elective –II 4 1 0 3 

201_ _OEC(2 Digit 

Course Name ) 

Open Elective     4 0 0 2 

PRACTICAL 

20120SEC64L .NET Programming Lab 0 0 3 2 

20120SEC65L Oracle Lab 0 0 3 2 
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20120PRW66 Project Work - - - 4 

20120PROEE Program Exit Examination - - - 1 

                                                             Total 16 3 6 23 

AUDIT COURSE 

201SSCIM Interview Skills Training and Mock Test - - - 2 

201LSCCE Community Engagement - - - 1 

      

Total Credits –Programme 115 

Total Credits - Audit Courses 19 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discipline Specific Electives 

Semester Discipline Specific Elective Courses 

 

V 

a)20120DSC56A- Cloud Computing 

b)20120DSC56B- Middleware Technology 

c)20120DSC56C- Enterprise Resource Planning 

VI 

a) 20120DSC65A- Data Mining 

b) 20120DSC65B-Artificial Intelligence and Expert System 

c)20120DSC65C-Ethical Hacking 

Open Electives 

Semester Open Elective Courses 

 

 

 

VI 

a) 201TAOEC-Tamil  IlakkiyaVaralaru 

b) 201MAOEC-Development of Mathematical Skills 

c) 201PHOEC-Instrumentation 

d) 201CHOEC-Food and Adulteration 

e) 201MBOEC-Wildlife Conservation 

f) 201CSOEC-Web Technology 

g) 201CMOEC-Banking Service 
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Course Code Course Title L T P C 

20110AEC11 Tamil-I 4 0 0 2 
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3009



 

 

 

 

3010



 

COURSE CODE COURSE TITLE L T P C 

20111AEC11 Advanced English-I 4 0 0 2 

Aim:  

● To improve the knowledge of English  

Objective: 

● To familiarize with the glossary terms, figures of speech 

● To improve vocabulary  

● To learn how to edit and proof read 

● To know the comparison and contrast and cause and effect forms  

● To understand the impact of the speeches of famous people 

Outcome:  

● Develop vocabulary 

● Read and comprehend literature 

 

UNIT –I  

Glossary of grammar terms  

Figures of speech  

 

UNIT – II  

Foreign words and phrases 

British and American Vocabulary 

 

UNIT – III  

Speeches of famous people:  

Mahatma Gandhi-Abraham Lincoln-Swami Vivekananda-John F. Kennedy 

UNIT – IV  

Editing  

Proof reading  

 

UNIT – V  

Comparison and contrast  

Cause and effect  

SKILL DEVELOPMENT  

References: 

English Grammar                                       -Wren and Martin 

English Grammar and Composition       -Radhakrishna Pillai 

Essentials of Business Communication     -Rajendra Pal &J.S Korlahalli Sultan Chand & Sons  

English for writers and translators             -Robin Macpherson 

Technical Communication                         -Meenakshi Sharma & Sangeetha Sharma 

The World’s Great Speeches                     - Sudhir Kumar Sharma Galaxy Publishers 

English Work Book-I&II                           -Jewelcy Jawahar 
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Course Code Course Title L T P C 

20111AEC12 English-I 4 0 0 2 

 

AIM:  

● To acquaint students with learning English through literature 

OBJECTIVE: 

● To improve English delightfully through simple poems, essays  

● To throw light on fiction 

● To read and comprehend literature 

 

UNIT –I 

The Art of Reading                                               - Lin Yutang 

An Eco-Feminist Vision                                       -Aruna Gnanadason 

UNIT – II 

The Merchant of Death                                         -Nanda Kishore Mishra & John Kennet      

She Spoke for all Nature                                     -Young world ‘The Hindu’ 

UNIT –III 

Because I could not Stop for Death                    -Emily Dickinson 

Stopping by Woods on a Snowy Evening             -Robert Frost 

UNIT –IV 

Enterprise              -Nissim Ezekiel 

Love poem for a wife                                              -A.K Ramanujam 

UNIT –V 

Oliver Twist                                                           -Charles Dickens 

EMPLOYABILITY 

OUTCOME:  

● Read and comprehend literature 

 

REFERENCES:-  

The Art of Reading/ Experiencing Poetry.         -S.Murugesan and Dr.K.Chellappan 

                                                     Emerald Publishers 
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Course Code Course Title L T P C 

20120SEC13 Programming in C with C++ 5 1 0 4 

 

AIM  

      To equip the students with fundamental programming principles and concepts of object 

oriented design.  

OBJECTIVES:  

The students should be made to:  
● Be exposed to the syntax of C.  
● Be familiar with programming in C.  
● Learn to use arrays, strings, functions, pointers, structures and unions in C.  
● To learn how C++ supports Object Oriented principles such as abstraction, 

polymorphism etc 

● To understand and apply the principles hiding, localization and modularity in software 

● Design and implement reliable and maintainable object-oriented applications of moderate 

complexity composed of several classes 

 

UNIT -I 
   Introduction - Basic Structure of C Programs - Character set -C Tokens - Constants -

Variables-Data Types - Declaration and Assigning Values to Variables - Defining Symbolic 

Constants - Operators - Expressions - Type conversions - Built-in functions. 

UNIT -II 
  Managing Input and Output Operators - Decision Making and Branching - Decision 

Making and Looping – Arrays and its Types. 

 

UNIT –III 

  Functions: The Form of C Functions-Return Values and Their Types -Calling a Function-

Category of Functions- Nesting of Functions-Recursion- Structures and Unions-Pointers. 

 

UNIT-IV 

  Basic concepts of OOPs- Benefits and Application of OOPs- Inline functions- Function 

overloading – Friend and Virtual Functions -Constructors and Destructors - Operator 

overloading. 
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UNIT-V 

  Inheritance and its Types- Files - Classes for file stream operations - Opening, Closing 

and processing files - End of file Detection - File Pointers - Updating a file - Error handling 

during file operations - Command Line Arguments - Templates - Exception Handling. 

 

EMPLOYABILITY 

BHOUTCOMES:  

At the end of the course, the student should be able to:  

● Design C Programs for problems.  

● Write and execute C programs for simple applications 

● Able to understand and design the solution to a problem using object-oriented 

programming concepts. 

● Able to demonstrate the use of virtual functions to implement polymorphism. 

● Understand functions and parameter passing. 

● Be able to do numeric (algebraic) and string-based computation. 

● Understand object-oriented design and programming 

 

REFERENCE BOOKS: 

1. “Programming in C” – E. Balagurusamy – Tata McGraw-Hill Publications 

2. “Programming with C” – Byron S.Gottfried – Schaum’s outline series – Tata McGraw-

Hill publications. 

3. "Object oriented programming with C++”. E. Balagurusamy,Tata McGraw Hill 

Publishing ltd., New Delhi, 1995. 

4. “C++ The complete reference”- Herbert Schilt, 3rd edition, Tata McGraw  Hill Pub-Ltd., 

1999 
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Course code Course Title L T P C 

20112AEC14B Classical Algebra 4 1 0 3 

OBJECTIVES 

To learn about the expansion of a Binomial Theorem for a rational index using vandermonde’s 

theorem. Further we aim at learning problems to be solved using the different types in Binomial 

series .Understanding the relation between roots and coefficients of polynomial equations-

symmetric functions-sum of r 
th

 power of the roots-two methods And Reciprocal equations-

Descartes’ rule of signs-simple problems. 

UNIT-I 

   Binomial, exponential and logarithmic series (formulae only)-  Summations. 

UNIT-II 

 Non singular, symmetric, skew symmetric orthogonal, Hermition, skew Hermition and unitary 

matrices-characteristic equation, Eigen values, Eigen vector-Cayley Hamilton’s theorem(proof 

not needed)-simple applications. 

UNIT-III 

Relation between roots and coefficients of polynomial equations-symmetric functions-sum of r
th

 

power of the roots-two methods. 

UNIT-IV 

Transformation of equations-diminishing, increasing and multiplying the roots by a constant-

forming equation with the given roots. 

UNIT-V 

Reciprocal equations-Descartes’ rule of signs-simple problems. 

Learning outcomes EMPLOYABILITY 

By the end of this course, you should: 

● Understand the theory of, and be able to solve problems in Cayley Hamilton Theorem, 

and finding the Eigen values & Eigen vectors 

● be able to manipulate relation between root and coefficients, symmetric functions of the 

roots in terms of the coefficients and transformation of equation . 

● be able to calculate summation related to Binomial, Exponential and Logarithmic series  

REFERENCE BOOKS: 

 Algebra-T.K.M.Pillai, Vol1&2. 
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Course code Course Title L T P C 

20112AEC15B Numerical And Statistical Methods 4 1 0 4 

OBJECTIVES:  

 

The roll of numerical analysis is to develop and analyze the numerical techniques. In this paper, 

different methods for finding the roots of algebraic and transcendental equations, solutions of 

simultaneous equations, solutions of ordinary differential equations Solution of Linear systems 

,Numerical differentiation and integration interpolation with equql & unequal intervals  are 

concentrated. Correlation coefficient and its properties Linear Regression and its properties, Test 

of   significance would also be taught. 

UNIT-I 

Algebraic and transcendental equations-the iteration method –the Newton Raphson method-False 

Position method-the bisection method 

 

UNIT-II 

Interpolation-Finite difference –Newton’s formulae for interpolation-Lagrange’s formulae for 

interpolation-Gaussian elimination method –Gauss-Seidal method. 

 

UNIT-III 

Numerical different ion and integration-Maximum and minimum values of a tabulated functions-

Trapezoidal rule-Simpson’s rule –Numerical solution of ordinary differential equations-Euler’s 

method –Runge Kutta methods-Predictor corrector method-Boundary value problems. 

 

UNIT-IV 

Correlation –different types of correlation –Karl Pearson’s spearman’s correlation-Regression-

Regression coefficients-Regression equations-Properties of correlation and regression 

coefficients. 

 

UNIT-V 

Test of hypothesis-null and alternative hypothesis-tests of significance based on normal and 

distribution for mean, simple correlation and proportion Chi square test-independents of 

attributes and goodness of fit-applications. 

EMPLOYABILITY 

 

REFERENCE BOOKS: 

 

1. Introductory methods of numerical analysis S.S.Sastry, PHI 

2. Fundamentals of mathematical statistics-S.C.Gupta & V.K.Kapoor.  

 

Learning outcomes 

By the end of this course, you should: 

● be able to calculate the solution of algebraic and transcendental equations, Solutions of 

simultaneous equations, 

● be able to calculate the area of the given curve 
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Course Code Course Title L T P C 

20120SEC16L Programming in C with C++ Lab 0 0 3 2 

 

1. Solution of a Quadratic Equation (all cases). 

2. Sum of Series (Sine, Cosine, e
x
) 

3. Ascending and descending order of number using Arrays (Use it to find largest and 

smallest numbers). 

4. Sorting of names in Alphabetical order. 

5. Write a c program for Matrix Operations (Addition, Subtraction, Multiplication- use 

functions). 

6. Write C++ program using a class to represent a bank  account  with data members- name 

of depositor, account number,  type  of  account, balance and member functions - deposit 

amount, withdraw  amount,  show Name and balance. Check the program with your own data. 

7. Write C++ programs for implementing inheritance. 

8. Write a C++ program using friend function. 

9. Write a C++ program which reads a text from a file and the display the following 

information (Number of Lines, Number of words, and Number of characters). 

10. File Processing: Mark sheet preparation. 

       

  Course Outcomes: 

*Read understand and trace the execution of programs written in C language. 

*Write the C code for a given algorithm. 

*Implement programs with pointers and arrays, perform pointer arithmetic, and use the pre-

processor. 

*Write programs that perform operations using derived data types. 

*Be able to do numeric (algebraic) and string-based computation. 

*Illustrate flowchart and algorithm to the given problem. 

 

 

SKILL DEVELOPMENT 
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Course Code Course Title L T P C 

201ACLSICN Indian Constitution - - - 2 

OBJECTIVES: 

 

● To make the students understand about the Democratic Rule and Parliamentarian 

administration. 

●  To appreciate the salient features of the Indian Constitution. 

● To know the fundamental Rights and Constitutional Remedies. 

● To make familiar with powers and positions of the Union Executive, Union Parliament 

and the Supreme Court. 

● To exercise the adult franchise of voting and appreciate the Electoral system of Indian 

Democracy. 

  

UNIT I:  

The Making of Indian Constitution 

The Constituent Assembly Organization Character – Work – Salient features of the constitution 

– Written and Detailed Constitution – Socialism – Secularism – Democracy and Republic.  

 

UNIT II: 

 Fundamental Rights and Fundamental Duties of the Citizens 

Right of Equality – Right of Freedom – Right against Exploitation – Right to Freedom of 

Religion – Cultural and Educational Rights – Right to Constitutional Remedies – Fundamental 

Duties  . 

 

UNIT III: 

 Directive Principles of State Policy 

Socialism   Principles – Gandhian Principles – Liberal and General Principles – Differences 

between Fundamental Rights and Directive principles. 

 

UNIT IV:  

The Union Executive, Union parliament and Supreme Court 

Powers  and positions of the President – Qualification Method of Election of President and vice 

president – Prime Minister RajyaSabha- LokSabha – The Supreme Court – High Court – 

Functions and position of Supreme court and High Court. 

 

UNIT V:  

State Council – Election System and Parliamentary Democracy in India 

State council of Ministers – Chief Minister – Election system in India- Main features – Election 

Commission - Features of Indian Democracy. 

EMPLOYABILITY 

OUTCOMES 

● Democratic values and citizenship Training are gained. 

● Awareness on Fundamental Rights are established. 

● The functions of union Government and State Governments are learnt. 

● The power and functions of the Judiciary learnt thoroughly. 

● Appreciation of Democratic parliamentary Rule is learnt. 
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REFERENCE BOOKS: 

 

1. Palekar S.A. Indian Constitution Government and polities, ABD Publications, India. 

2. Aiyer Alladi, Krishnaswami, Constitution and fundamental rights 1955. 

3. Markandan K.C. Directive Principles in the Indian Constitution 1966. 

4. Kashyap Subash C Our Parliament, National  Book, Trust New Delhi 1989. 
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Course Code Course Title L T P C 

201ACLSUHV Universal Human Values 

 

- - - 2 

 

Aim: 

This course aims at making learners conscious about universal human values in an integralmanner, without 

ignoring other aspects that are needed for learner’s personality development. 

 

Course Objectives : 

The present course deals with meaning, purpose and relevance of universal human values and how to inculcate 

and practice them consciously to be a good human being and realiseone’s potentials. 

Course  Outcomes : 

By the end of the course the learners will be able to: 

1. Know about universal human values and understand the importance of values 

in individual, social circles, career path, and national life. 

2. Learn from case studies of lives of great and successful people who followed 

and practised human values and achieved self-actualisation. 
3. Become conscious practitioners of human values. 
4. Realise their potential as human beings and conduct themselves properly in the 

ways of the world. 

Unit I 

● Introduction:What is love? Formsoflove—forself, parents, family, friend, spouse, 
community, nation, humanity and other beings, both for living and non-living 
• Love and compassion and inter-relatedness 
• Love, compassion, empathy, sympathy and non-violence 
• Individuals who are remembered in history for practicing compassion and love. 
• Narratives and anecdotes from history, literature including local folklore 
• Practicing love and compassion: What will learners learn gain if  they practice  

love and compassion? What will learners lose if they don’t practice love and compassion? 

• Sharing learner’s individual and/or group experience(s) 
• Simulated Situations 
• Casestudies 

Unit II 

 

• Introduction: What is truth? Universal truth, truth as value, truth as fact (veracity, 
sincerity, honesty among others) 
• Individuals who are remembered in history for practicing thisvalue 
• Narratives and anecdotes from history, literature including localfolklore 
• Practicing Truth: What will learners learn/gain if they practice truth? What will 
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learners lose if they don’t practiceit? 
• Learners’ individual and/or group experience(s) 
• Simulated situations 
• Casestudies 

Unit III 

• Introduction: What is non-violence? Its need. Love, compassion, empathy 

sympathy for others as pre-requisites for non-violence  
• Ahimsa as non-violence and non-killing 
• Individuals and organisations that are known for their commitment to non- 
       violence 

• Narratives and anecdotesaboutnon-violence from history,and literature including 
       local folklore 

• Practicingnon-violence: What will learners learn/gain if they practice non- 

violence? What will learners lose if they don’t practice it? 
• Sharing learner’s individual and/or group experience(s) about non-violence 
• Simulated situations 
• Casestudies 

Unit IV 

• Introduction: What is righteousness? 
• Righteousness and dharma, Righteousness and Propriety 
• Individuals who are remembered in history for practicing righteousness 
• Narratives and anecdotes from history, literature including local folklore 
• Practicing righteousness: What will learners learn/gain if they practice righteousness? 

What will learners lose if they don’t practice it? 
• Sharing learners’ individual and/or group experience(s) 
• Simulated situations 
• Casestudies 

Unit V 

• Introduction: What is peace? Its need, relation with harmony and balance 
• Individuals and organisations that are known for their commitment to peace 
• Narratives and Anecdotes about peace from history, and literature including local 
        folklore 

• Practicing peace: What will learners learn/gain if they practice peace? What will 

learners lose if they don’t practice it? 

• Sharing learner’s individual and/or group experience(s) about peace 
• Simulatedsituations 
• Casestudies 

Unit VI 

• Introduction: What is service? Forms of service for self, parents, family, friend, spouse, 

community, nation, humanity and other beings—living and non-living, persons in distress 

ordisaster. 
• Individuals who are remembered in history for practicing this value. 
• Narratives and anecdotes dealing with instances of service from history, literature 
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       including local folklore 

• Practicingservice: What will learners learn/gain gain if they practice service? What will 

learners lose if they don’t practice it? 
• Sharing learners’ individual and/or group experience(s) regarding service 
• Simulated situations 
• Casestudies 

Unit VII 

• Introduction: What is renunciation? Renunciation and sacrifice. Self-restrainand 
       Ways of overcoming greed. Renunciation with action as true renunciation 

• Individuals who are remembered in history for practicing this value. 
• Narratives and anecdotes from history and literature,including local folklore about 

individuals who are remembered for their sacrifice and renunciation. 

• Practicing renunciation and sacrifice: What will learners learn/gain if they practice 

Renunciation and sacrifice? What will learners lose if they don’t practiceit? 

• Sharing learners’ individual and/or group experience(s) 
• Simulated situations 
• Casestudies 

 

 

EMPLOYABILITY  
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Course Code Course Title L T P C 

20110AEC21 Tamil-II 4 0 0 2 
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Aim:  

● To improve the knowledge of English  

COURSE CODE COURSE TITLE L T P C 

20111AEC21 Advanced English-II 4 0 0 2 

●  Objective: 

● To understand the format of e-mail, fax and memos 

● To write itinerary, checklist, invitation, circular, instruction, recommendations 

● To understand the impact of the biographies of famous people 

Outcome:  

● Develop writing skill 

● Read and comprehend literature 

 

UNIT –I  

E-mail, Fax, Memos  

UNIT – II  

Itinerary, Checklist 

UNIT – III  

Invitation, Circular  

UNIT – IV  

Instruction, Recommendations 

UNIT – V  

Biographies of famous people: 

Mother Teresa-Madam Curie-Charles Chaplin-Vikram Sarabhai 

References: 

English Grammar                                       -Wren and Martin 

English Grammar and Composition  -Radhakrishna Pillai 

Technical Communication                         -Meenakshi Sharma & Sangeetha Sharma 

Inspiring Lives                                           -Maruthi Publishers 

English Work Book-I&II                           -Jewelcy Jawahar 

 

SKILL DEVELOPMENT 

 

 

 

3025



Course Code Course Title L T P C 

20111AEC22 English-II 4 0 0 2 

AIM: 

● To acquaint learners with different trends of writing 

OBJECTIVE: 

● To empower students to acquire language skills through literature 

● To enable the students to appreciate literature 

● To develop the conversational skills through one act plays 

UNIT – I 

Ecology                                                    -A.K. Ramanujan     

Gift                                                          -Alice Walker 

The First Meeting                                      -Sujata Bhatt 

UNIT –II 

Fueled                                                   -Marcie Hans 

Asleep                                                          -Ernst Jandl 

Buying and selling                                         -Khalil Gibran 

UNIT –III 

The End of living and The Beginning of Survival - Chief Seattle 

My Wood                                                              - E.M.Forster 

The Meeting of Races                                          - Rabindranath Tagore 

UNIT – IV 

The Refugee                                                       -K.A. Abbas 

I Have a Dream                                              -Martin Luther king 

Those People Next Door -A.G. Gardiner 

UNIT – V 

Marriage is a private Affair                              -Chinua Achebe 

The Fortune Teller                                             -Karel Capek 

Proposal                                                           -Anton Chekov 

OUTCOME:  SKILL DEVELOPMENT 

● Read and comprehend literature 

REFERENCES:-  

Gathered Wisdom    -GowriSivaraman EmeraldPublishers 
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Course Code Course Title L T P C 

20120SEC23 Internet and Java Programming 5 1 0 4 

AIM 

To equip the students with basic programming skill in Java 

OBJECTIVE 

● To understand the core principles of the Java Language 

● To study about Graphics programming using java Language 

● To learn visual tools to produce well designed, effective applications and applets. 

 

UNIT-I 

Introduction to the Internet - Internet Technologies - Internet Browsers 

UNIT-II 

Decision making and looping statements -Classes, Objects and Methods 

UNIT-III 

Arrays, strings and vectors- Interfaces: Multiple Inheritance – Packages: Putting classes together 

- Multithreaded Programming. 

UNIT-IV 

Managing Errors and Exceptions - Applet programming- Graphics programming 

UNIT-V 

Managing Input/Output files in Java 

OUTCOMES: 

● Understand the format and use of objects. 
● Understand basic input/output methods and their use. 
● Understand object inheritance and its use. 
● Understand development of JAVA applets vs. JAVA applications. 
● Understand the use of various system libraries. 

REFERENCE BOOKS: 

1. “World Wide Web Design with HTML”, C.Xavier, Tata McGraw-Hill Publishing Company 

Limited for Unit-1. 

2. “Programming with Java”, E.Balagurusamy, Tata McGraw-Hill Publishing Company Limited 

for Unit-2, 3, 4, 5. 

EMPLOYABILITY 
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Course code Course Title L T P C 

20112AEC24B Discrete Mathematics 4 1 0 4 

 

OBJECTIVES:  

Algebraic structures like Groups ,cosets , different types of morphisms of groups fundamental 

thm of homomorphism are concentrated. Graph Theory is an integral part of Discrete 

Mathematics. It has applications to many fields, including computer science, physics, chemistry, 

psychology and sociology. In this course we teach basic topics in graph theory 20 such as Trees, 

Directed graphs, Connectivity, Euler tours are also  concentrated 

UNIT I 

Groups- Types – Propertices  Of Groups- Semi Groups-Monoids – Problem In Groups- Cyclic 

Groups And Subgroups  

UNIT-II 

cosets & lagrange’s thm-Normal groups and quotient groups- Different types of morphisms of 

groups fundamental thm of homomorphism. 

UNIT III 

Graph theory - Basic concepts- Finite and infinite graph – Incidence and degree ideas on  

vertices- Isomorphism-sub graphs – Walks – Paths and circuits. 

UNIT IV 

Connected Graphs And Disconnected Graphs And Components - Euler Graphs – Hamiltonian 

Path And Circuits 

UNIT V 

Trees-properties of trees -pendent vertices – Distance and centers in a tree rooted and binary 

trees. 
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REFERENCE BOOKS 

1. Algebra - Arumugan Issac 

2. Graph theory – Narasingh deo 

 

Learning outcomes 

By the end of this course, you should be able  

● Understood the concept of Algebraic structures like Groups ,cosets , different types of 

morphisms of groups fundamental theorem of homomorphism  

● Knowledge in Graph Theory 

● Understood  the properties of Graph Theory 

● Understood the concept of Euler theorem and its applications 

 

EMPLOYABILITY 
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Course Code Course Title L T P C 

20112AEC25B Operations Research 4 1 0 3 

OBJECTIVES: 

     Optimization is an important tool of modern applied mathematics. This course gives an 

idea to the student to recognize potential linear programming problems, to humiliate such 

problems as linear programming models, to employ the proper computational techniques to solve 

these problems, and to understand the mathematical aspects that tie together these elements of 

linear programming. The objective of this paper is to highlight the theoretical, computational and 

applied aspects of linear programming problems. 

 

UNIT — I  

    Basic of operations research (OR) characteristics of  OR - Necessity of OR in industry, 

OR and decision making - role of computers in OR Linear Programming: Formulations and 

graphical solution of (2 variable) canonical and standard terms of  linear programming problem.  

 

UNIT — II  

      Algibric Solution: Simplex methods — Charnes method of penality - Two phase simplex 

method.  

 

UNIT — III  

    Transportation Model: Definition — Formulation and solution of transportation 

models the row — Minima,column minima, Matrix minima and Vogel’s  approximation method. 

   Assignment Model: Definition of assignment model— comparison with transportation model -  

Formulation and solution of assignment model 

 

UNIT — IV  

     Sequencing problem: Processing of n jobs through 2 machines - processing n jobs 

through 3 machines - processing 2 jobs through m machine Games Theory: Characteristics of 

games —Maximin, Minmax, criteria of optimality — Dominance property - Algebraic and 

graphical method of solution of solving 2 x 2 games. 

 

UNIT — V  

PERT computation — Resource scheduling.  

 

EMPLOYABILITY 

 

REFERENCES BOOK 

1. Hamdy A. Taha: Operation Research - An Introduction 5
th

 Edition, PHI, New Delhi 1996 

2. Ackoff, R Land Sasieni, M.N: Fundamental of Operation research, John Wiley and sons, 

   New york 1968. 

Learning outcomes  

By the end of this course,   

● Students using OR techniques  in business tools for decision making  

● Students develop PERT and CPM networks and finding the shortest path  

● Understand the concept of  sequencing problems and game theory 
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Course Code Course Title L T P C 

20120SEC26L Internet and Java Programming  Lab 0 0 3 2 

 

 

1. Simple programming using for, while, do-while, ternary and switch. 

2. String handling using string and string buffer.Inheritance. 

3. Polymorphism 

4. Interfaces and Packages 

5. Data files(creation, processing) 

6. Vector manipulation 

7. Simple programs using Applets  

8. Exercises using predefined and user defined exceptions 

9. Graphics programs for drawing lines, rectangle, oval, string using Applets. 

Course Outcome: 

*To solve computational problems using basic constructs like if-else, control structures, array 

and strings. 

*To implement relationships between classes and Usage in Data Structures. 

*To evaluate user requirements for software functionality required to decide whether the Java 

programming language can meet user requirements. 

*To develop software applications using Java programming language. 

*Write modular, multithreading and event driven programming. 

*Implement interfaces, inheritance, polymorphism, exception handling, file IO and 

multithreading as programming techniques for application development. 

 

 

 

 

SKILL DEVELOPMENT 

 

 

 

 

 

 

3031



Course Code Course Title L T P C 

201ACLSCOS Communication Skills - - - 2 

Aim:  

Course Objectives : 

This course has been developed with the following objectives: 

1. Identify common communication problems that may be holding learnersback 
2. Identify what their non-verbal messages are communicating toothers 
3. Understand role of communication in teaching-learningprocess 
4. Learning to communicate through the digitalmedia 
5. Understand the importance of  empatheticlistening 
6. Explore communication beyondlanguage. 

Course Outcome : 

By the end of this program participants should have a clear understanding of what good communication skills are 

and what they can do to improve their abilities. 

Unit I 

• Techniques of effectivelistening 
• Listening andcomprehension 
• Probing questions 
• Barriers tolistening 

Unit II 

• Pronunciation 
• Enunciation 
• Vocabulary 
• Fluency 
• CommonErrors 

Unit III 

• Techniques of effective reading 
• Gathering ideas and information from a giventext 
i. Identify the main claim of  thetext 
ii. Identify the purpose of thetext 
iii. Identify the context of thetext 
iv. Identify the conceptsmentioned 
• Evaluating these ideas andinformation 
i. Identify the arguments employed in thetext 
ii. Identify the theories employed or assumed in thetext 
• Interpret thetext 
i. To understand what a textsays 
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ii. To understand what a textdoes 
iii. To understand what a textmeans 

Unit IV 

• Clearly state theclaims 
• Avoid ambiguity, vagueness, unwanted generalisations and over simplification of 
       issues 

• Provide backgroundinformation 
• Effectively argue theclaim 
• Provide evidence for theclaims 
• Use examples to explainconcepts 
• Followconvention 
• Be properlysequenced 
• Use proper signpostingtechniques 
• Be well structured 
i. Well-knit logicalsequence 
ii. Narrativesequence 
iii. Categorygroupings 
• Different modesofWriting - 
i. E-mails 
ii. Proposal writing for HigherStudies 
iii. Recording the proceedings ofmeetings 
iv. Any other mode of writing relevant forlearners 

Unit V 

• Role of Digital literacy in professionallife 
• Trends and opportunities in using digital technology inworkplace 
• InternetBasics 
• Introduction to MS Officetools 
i. Paint 
ii. Office 
iii. Excel 
iv. Powerpoint 

Unit VI 

• Introduction to social mediawebsites 
• Advantages of socialmedia 
• Ethics and etiquettes of socialmedia 
• How to use Google searchbetter 
• Effective ways of using SocialMedia 
• Introduction to DigitalMarketing 

 

 

Unit VII 

• Meaning of non-verbalcommunication 
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• Introduction to modes of non-verbalcommunication 
• Breaking the misbeliefs 
• Open and Closed Bodylanguage 
• Eye Contact and FacialExpression 
• HandGestures 
• Do's andDon'ts 
• Learning fromexperts 
• Activities-BasedLearning 

Reference: 

1. SenMadhucchanda (2010), An Introduction to Critical Thinking, Pearson,Delhi 

2. Silvia P. J. (2007), How to Read a Lot, American Psychological Association, 

Washington DC 

 

SKILL DEVELOPMENT 
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Course Code Course Title L T P C 

20110AEC31 Tamil-III 4 0 0 2 
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COURSE CODE COURSE TITLE L T P C 

20111AEC31 Advanced English-III 4 0 0 2 

 

Aim:  

● To improve the knowledge of English  

Objective: 

● To familiarize with the organs of speech and the description and classification of speech 

sounds 

● To understand consonant cluster, syllable, word accent and intonation. 

● To know how to interpret graphics 

● To write slogans and advertisements 

Outcome:  

● Understand Phonetics 

● Develop writing skill 

 

UNIT –I  

The organs of speech, Classification of speech sounds , Vowels and Diphthongs 

UNIT –II  

Consonants, Consonant cluster  

UNIT – III 

Syllable, Word accent, Intonation 

UNIT – IV  

Idiom, Interpretation of graphics 

UNIT – V  

Slogan writing, Writing advertisement  

References: 

English Grammar                                             -Wren and Martin 

English Grammar and Composition             -Radhakrishna Pillai 

Technical Communication                               -Meenakshi Sharma & Sangeetha Sharma 

A text book of Phonetics for Indian Students  -T.B. Balasubramaniyan     

 

SKILL DEVELOPMENT 

 

 

Course Code Course Title L T P C 

20111AEC32 English-III 4 0 0 2 

 

AIM: 
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● To acquaint students with learning English through literature 

OBJECTIVE: 

● To sensitize students to language use through prescribed text 

● To develop the conversational skills through one act plays 

OUTCOME:  

● Read and comprehend literature 

 
UNIT – 1 

The Doctor’s World             - R.K. Narayan 

The Postmaster             - Rabindranath Tagore 

Princess September            - E.Somerest Maugham 

 

UNIT – II 

The Price of Flowers             -Prabhat Kumar Mukhopadhyay 

The Open Window             -Saki 

The Model Millionaire            -Oscar Wilde 

 

UNIT –III 

My Brother My Brother            - Norah Burke 

Uneasy Home Coming                     - Will F. Jenkins 

Resignation             - Premchand 

 

UNIT –IV 

The Referee                                      -W.H. Andrews & Geoffrey Dreamer 

The Case of the Stolen Diamonds    -Farrell Mitchell 

 

UNIT – V 

The Dear Departed             -Stanley Houghton 

The Princess and the Wood Cutter   -Alan Alexander Milne 

 

REFERENCES:-  

Nine Short Stories                         -Steuart H.King  Blackie Books 

One-Act plays of Today                    -T.Prabhakar  Emerald Publishers 

 

SKILL DEVELOPMENT 
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Course Code Course Title L T P C 

20120SEC33 Visual Programming 4 1 0 4 

 

AIM: 

To equip the students with principles of various visual programming environment 

OBJECTIVE: 

● To learn the basic principles of visual programming 

● To study the necessary skills to create software solutions using visual programming  

● Understood the Open Data Base Connectivity using Visual programming. 

● To inculcate knowledge on Programming and Project Development using Visual Basic. 

 

UNIT I 

 Visual Basic – Integrated Development Environment (IDE) features – VB editor – customizing 

the IDE – anatomy of a form working with form properties – setting form’s properties – 

introducing form events and form methods. 

 

UNIT II 

 Variables in Visual Basic : Declaring variables – Data types – Null values, Error value – empty 

value – the scope of a variable – Module level variable – Constants – Creating your own 

constants – Scope of a constant – Converting data types – arrays – Declaring arrays – Fixed size 

arrays – Dynamic arrays – Preserve keywords – ReDim. Writing code in Visual Basic – The 

anatomy of a procedure – Subroutine and Functions – Language constructs – For…Next, The 

While loop, Select case…End select, Exit statement, with structure. 

 

UNIT III 

 Selecting and Using controls – Introduction to standard controls: command buttons – Text boxes 

– labels – frames – option buttons – Check boxes – Scroll Bars – Timer – working with Common 

Dialog Control.  

 

UNIT IV 

 The Image list control – the List view control – slider control – status bar control – Tool bar 

control – The Tree view control – Menu editor. –File System Controls (Drive, Dirlist, File List 

boxes). 
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UNIT V 

 OLE properties – OLE automation – building COM/OLE DLL servers – Data control – design 

time(for access – style databases) –programming with the data control– Database access – set 

using SQL –transaction control – testing the control – Open Database Connectivity. 

 

OUTCOMES:  

Upon completion of this course, the student will be able to:  

● Design, create, build, and debug Visual Basic applications. 

● Explore Visual Basic’s Integrated Development Environment (IDE). 

● Implement syntax rules in Visual Basic programs. 

● Write Windows applications using forms, controls, and events 

● Write and apply decision structures for determining different operations. 

● Write and apply loop structures to perform repetitive tasks. 

 

REFERENCE BOOKS: 

1. Mohammed Azam, Programming with Visual Basic 6.0 – Vikas Publishing House Pvt 

Ltd – 2002(unit-I, unit-II) 

2. Content Development Group, Visual Basic 6.0 – Tata McGraw Hill Publishing Company 

Limited – 2002(unit-III, unit-IV, unit-V) 

 

 

 

 

 

EMPLOYABILITY 
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Course Code Course Title L T P C 

20113AEC34A Applied physics –I 4 1 0 5 

 

AIM 

To provide students with a broad and balanced foundation of physics knowledge  

and Practical Skill. 

OBJECTIVES: 

● To develop in students through an education in Physics a range of transferable skills of           

Value  in physics and other areas. 

● To instill in students a sense of enthusiasm for physics, and appreciation of its 

applications in different contexts. 

● To provide students with a knowledge and skills base for further studies in physics or 

multi-disciplinary areas involving physics. 

 

UNIT – I: ELECTROSTATICS 

 Gauss theorem and its application – Intensity at a point due to uniformly charged cylinders – 

Electrostatic potential – Equipotential surface – Capacitor – Principle of a capacitor – Spherical 

and cylindrical capacitors – Capacitors in series and in parallel – Energy of a charged capacitor – 

Energy loss due to sharing of charges.  

 

UNIT – II: MAGNETOSTATICS 

 Magnetic field – Intensity of magnetization – Permeiability – Susceptibility – Relation between 

them – Potential due to dipole – Relation between potential and intensity – Properties of dia, 

para, fero magnetic matterials – Hysteresis – B.H curve. 

 

UNIT – III: CURRENT ELECTRICITY 

 Ohm’s law – Kirchoff’s law – Application to Wheatstone’s Bridge – Carey Foster Bridge – 

Potentiometer – Measurement of current and resistance – Calibration of low and high range 

voltmeter – Fleming’s left and right hand rule – Theory of moving coil galvanometer – Ballistic 

galvanometers.  
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UNIT – IV: ELECTROMAGNETIC INDUCTION 

 Laws of Electromagnetic induction – Relation between induced emf and mutual inductance – 

Eddy current – Determination of self inductance – Anderson method – Co-efficient of mutual 

induction – Co-efficient of coupling – Transformer theory. 

 

UNIT – V: ALTERNATING CURRENT 

 A.C Circuit with single components – Double components – Measurement of current and 

voltages – Power in A.C Circuits – Wattless current – Series and parallel resonance circuits – Q 

factor – Oscillatory discharge of a condenser. 

 

Learning Outcomes: 

 Cognitive abilities and skills relating to solution of problems in Physics and Physics Related 

Disciplines  

Practical skills relating to the conduct of laboratory and industrial work in 

General skills relating to non-subject specific competencies, communication, ICT knowledge, 

interpersonal, organization skills and ethical standards. 

 

REFERENCE BOOK: 

1) Electricity and Magnetism – Brijlal and Subramaniam. 

2) Electricity and Magnetism – Narayanamoorthi and Nagarathnam. 

3) Electricity and Magnetism – D.L. Seghal and Chopra. 

 

SKILL DEVELOPMENT 

 

 

 

 

 

 

 

Course Code Course Title L T P C 
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20120SEC35L Visual Programming Lab 0 0 3 2 

 

 

 

1. Simple exercises using standard controls. 

2. Write a program to design a calendar of any year. 

3. Write a program to expand and shrinking an object – while program is running. 

4. Write a code to design and implement a scientific calculator. 

5. Write a program to create animation by using move method and timer Object. 

6. Write a program for preparing students mark list. 

7. Write a program to populate the label entities using data bound control. 

8. Write a program to expand and shrink Objects using timer control and move      method 

Course Outcomes: 

• Design,create,build and debug visual basic applications. 

• Apply arithmetic operations for displaying numeric output. 

• Apply decision structures for determining different operations. 

• Write windows applications using forms,controls and events. 

• Create one and two dimensional arrays for sorting,calculating and displaying of data. 

• Write Visual Basic programs using object-oriented programming techniques including classes, 

objects, methods, instance variables, composition, and inheritance, and polymorphism. 

EMPLOYABILITY  
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Course Code Course Title L T P C 

20113AEC36AL Applied physics Lab-I 0 0 3 2 

 

1. Semiconductor diode Characteristics 

2. Zener diode characteristics 

3. Transister characteristics –CE Configuration 

4. IC Regulated power supply 

5. Post office Box-Resistance 

6. Figure of merit of galvanometer. 

7. Potentiometer- Ammeter Calibration 

8. Potentiometer- Voltmeter Calibration 

9. Zener Regulated Power supply. 

10. Carey foster bridge 

 

Course Outcomes: 

• Practical skills relating to the conduct of laboratory and industrial work in 

• General skills relating to non-subject specific competencies, communication, ICT knowledge, 

interpersonal, organization skills and ethical standards. 

• Demonstrate a working knowledge of the basic concepts and theories of physics. 

• Formulate hypotheses and devise and perform experiments to test a hypothesis as individuals 

and in a team. 

• Effectively apply current technology and scientific methodologies for problem solving in various 

scientific, professional and community settings. 

• Cognitive abilities and skills relating to solution of problems in Physics and Physics Related 

Disciplines 

SKILL DEVELOPMENT 

 

 

 

 

 

3044



Course Code Course Title L T P C 

20120RMC37 Research Methodology 2 0 0 2 

 

AIM: 

To create a basic appreciation towards research process and awareness of various research 

publication. 

OBJECTIVES: 

● To understand the steps in research process and the suitable methods. 
● To identify various research communications and their salient features 
● To carry out basic literature survey using the common data-based 

● To give exposure to MATLAB platform for effective computational and graphic works required 

for quality research 

PREREQUISITIES: 

Basic computer skill for working in window environment & conceptual knowledge on basic 

matrices. 

 UNIT-I Introduction to Research Methodology 

Meaning of research – Objectives of research – Type of research – Significance of research – 

Research approaches. 

UNIT-II Research Methods 

Research methods versus Methodology – Research and scientific method – criteria of good 

research – Problems encountered by researchers in India.  

UNIT-III Literature Survey 

Articles – Thesis – Journals – Patents – Primary sources of journals and patents – Secondary 

sources – Listing of titles – Abstracts – Review – General treatises – Monographs. 

UNIT-IV Database Survey 

Database search – NIST –MSDS –PubMed – Scopus – Science citation index – Information 

about a specific search. 

UNIT-V Introduction to MATLAB: 

What is MATLAB? Matrix and its application in different areas: MATLAB approach to 

environmental modeling; Arithmetic Matrix – Operators; Arithmetic Array – Operators and its 

applications in MATLAB; Expressions, Opening M-Files; Structure of MATLAB Programming; 

Programming; Concatenation of strings; Vectorization ; Basic Graphics. 
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OUTCOME: 

Ability to carry out independent literature survey corresponding to the specific publication type 

and assess basic computation frame works used in mathematical researches. 

 

REFERENCES BOOK: 

1. C.R. Kothari, Research Methodology, New Age International publishers. New Delhi,2004. 

2. R.A Day and A.L. Underwood, Quantitative analysis, Prentice Hall, 1999. 

3. R. Gopalan, Thesis writing, Vijay Nicole Imprints Private Ltd., 2005. 

4. A Guide to MATLAB: For Beginners and experienced Users by Brian R. Hunt (Editor), 

Ronald L. Lipsman, J. Rosenberg 

5. Introduction to MATLAB for Engineers by William J. Palm III. 

 

SKILL DEVELOPMENT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3046



Course Code Course Title L T P C 

201ACLSOAN OFFICE AUTOMATION - - - 2 

Aim:  

Course Objectives : 

To provide an in-depth training in use of office automation, internet and internet tools. The 

course also helps the candidates to get acquainted with IT.  

Course Outcomes:  

After completion of the course, students would be able to documents, spreadsheets, make small 

presentations and would be acquainted with internet. 

UNIT I 

Knowing the basics of Computers 

UNIT II 

 Word Processing (MS word) 

UNIT III 

 Spread Sheet (MS XL) 

UNIT IV 

 Presentation ( MS Power Point) 

UNIT V 

 Communicating with Internet 

Reference: 

1. Fundamentals of computers - V.Rajaraman - Prentice- Hall of india  

2. Microsoft Office 2007 Bible - John Walkenbach,Herb Tyson,Faithe Wempen,cary      

N.Prague,Michael R.groh,Peter G.Aitken, and Lisa a.Bucki -Wiley India pvt.ltd.  

3. Introduction to Information Technology - Alexis Leon, Mathews Leon, and Leena Leon, Vijay 

Nicole Imprints Pvt. Ltd., 2013.  

4. Computer Fundamentals - P. K. Sinha Publisher: BPB Publications  

5. https://en.wikipedia.org  

6. https://wiki.openoffice.org/wiki/Documentation  

7. http://windows.microsoft.com/en-in/windows/windows-basics-all-topics 

EMPLOYABILITY  
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Course Code Course Title L T P C 

20110AEC41 Tamil-IV 4 0 0 2 
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Course Outcomes: 

• Realize how the ancient people changed their life style according to the ages 

• Learn how to change one’s lifestyle according to the needs of the future 

• Accept the modern trend and its uses. 

• Obtaining More information about one’s culture and tradition; 

• Encourage creative writing and developing self-confidence. 

• Aiming at enriching human excellence. 
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COURSE CODE COURSE TITLE L T P C 

20111AEC41 Advanced English-IV 4 0 0 2 

 

Aim:  

● To improve the knowledge of English  

Objective: 

● To familiarize with the objectives and types of interview  

● To know the types of questions and answering techniques  

● To prepare reviews and proposals 

● To learn the grammatical forms 

● To understand the meaning of a poem and write the content 

● To write for and against a topic 

● To draw a flowchart 

● To write definitions 

Outcome:  

● Develop communicative skill 

● Read and comprehend literature 

 

UNIT –I  

Interviews  

Objectives, types, ten success factors, ten failure factors - Planning and preparation –
Presentation– Type of questions – Answering techniques. 

UNIT – II 

Flowchart 

Proposals 

UNIT – III  

Discourse markers 

Review 

UNIT IV  

Grammatical forms 

Paraphrasing 

UNIT –V  

Definition  

Writing for and against a topic. 

 

References: 

English Grammar                                          -Wren and Martin 

English Grammar and Composition          -Radhakrishna Pillai 

Essentials of Business Communication        -Rajendra Pal &J.S Korlahalli Sultan Chand & Sons  

Technical Communication                            -Meenakshi Sharma & Sangeetha Sharma 
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English for writers and translators                -Robin Macpherson 

English Work Book-I&II                              -Jewelcy Jawahar 

SKILL DEVELOPMENT 

 

 

Course Code 
Course Title L T P C 

20111AEC42 English-IV 4 0 0 2 

 

AIM: 

To acquaint students with learning English through literature 

OBJECTIVE: 

● To introduce learners to the standard literary texts  

● To impart wisdom through morally sound poems and essays  

● To introduce Shakespeare to non-literature students 

 

UNIT –I 

How to be a Doctor        -Stephen Leacock 

My Visions for India       -A.P.J. Abdul Kalam 

Woman, not the weaker sex      -M.K. Gandhi  

UNIT –II 

My Last Duchess       -Robert Browning 

The Toys         -Coventry Patmore 

I, too         -Langston Hughes 

UNIT –III 

The Best Investment I ever made-A.J.Cronin 

The Verger                                   -W.S Maugham 

A Willing Slave       -R.K.Narayan  

UNIT –IV 

Macbeth 

As You Like It 

UNIT –V 

Henry IV Tempest 

OUTCOME:  

Read and comprehend literature 

REFERENCES:-  
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English for Enrichment                                          -.Devaraj  Emerald  Publishers 

Selected Scenes from Shakespeare Book I &II      -Emerald Publishers 

SKILL DEVELOPMENT 

Course Code Course Title L T P C 

20120SEC43 Active Server Programming 4 1 0 4 

 

AIM  

       To equip the student to learn the Active Server Page 

OBJECTIVE: 

● To study about scripting languages concepts 

● To understand scripting languages components 

● To learn ADO cursors 

 

UNIT I 

Introduction to ASP-Active sever pages model-ASP file-The process of serving an active server 

page-Using scripting languages-Setting the primary scripting languages-Including other files-

Understanding objects 

 

UNIT II 

Understanding components-Working with users-Working with HTML forms-retrieving form 

data-using text boxes and text areas 

 

UNIT III 

Cookies-Working with cookies-applications of cookies-addressing the drawbacks of using 

cookies-using cookies in ASP applications. Working with connections and data sources-creating 

connections with OLEDB and ODBC – connecting to Microsoft SQL server-Connecting to a 

Microsoft access database 

 

UNIT IV 

About the connection object – executing a SQL statement with the connection object- 

Understanding session and connection pooling – working with record sets-retrieving a record set-

record set cursor and locking types-Understanding ADO cursors-paging through a record set 

 

UNIT V 

Working with the command object-creating stored procedures-executing stored procedures with 

the connection object –executing stored procedures with the command object – retrieving 

parameter information 

 

OUTCOMES 

● Explain concepts of Active Server Pages.  

● Apply methods and properties of various objects and components of ASP 

● Develop Dynamic real life website using the concept of ADO and ASP. 

 

REFERENCE BOOK: 

 

1. Practical ASP-Ivan bayross, BPB Publications, 2000 
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2. Special Edition using Active Server Pages – Scot Johnson, Prentice Hall of India Private  

Limited 2001 

EMPLOYABILITY,/ENTREPRENEURSHIP 

Course Code Course Title L T P C 

20113AEC44A Applied physics –II 5 1 0 5 

 

 

AIM: 

To prepare the student for the study of physics by introducing general concepts and methods this 

will be applied throughout the course. 

 

OBJECTIVES: 

● To introduce and develop the fundamental techniques of experiment in physics. 

● Introduce the student to the basic concepts in electricity and magnetism. 

● To expose the students to experiments in Light, Modern Physics, AC circuits, and Devices. 

● To introduce the student to elementary alternating current circuits 

 

UNIT – I: SEMI CONDUCTOR PHYSICS 

 Theory of Energy bands in crystals – Distinction between conductors, insulators and 

semiconductors – Hall effect in semi conductors – Zener diode – Tunnel diode – Backward diode 

– Breakdown voltage – Avalanche Breakdown. 

 

UNIT – II: TRANSISTORS 

 NPN and PNP transistors – Characteristics of CE and CB configurations – H-Parameters – 

Transistor as an amplifier and oscillator – FET – N-Channel and P-Channel – FET 

Characteristics – FET amplifier. 

 

UNIT – III: LASER AND MASERS 

 Basic concepts of stimulated emission – Principles of Laser – Population inversion and Meta 

stable state – Ammonia maser – Ruby laser and He-Ne laser production – Applications of laser 

and maser. 
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UNIT – IV: OPTO ELECTRONIC DEVICES 

 LED – LED Voltage and current – Advantages of LED – Applications of LED’s – Photo diode – 

Photo diode operation – characteristics of photo diode – Photo transistor – Seven segment 

display. 

 

UNIT – V: OPERATIONAL AMPLIFIER 

 The basic operational amplifier – Inverting and Non inverting operational amplifiers – CMRR – 

Basic uses of operational amplifier as Integrator, Differentiator, Adder, Subtractor – D/C Binary 

weighted method – R-2R method. 

 

Learning Outcomes: 

 

The Applied Physics program will produce intellectually engaged graduates accomplished in 

application of fundamental physics principles, and prepared for direct entry into the workplace or 

continuing professional development. Demonstrate a working knowledge of the basic concepts 

and theories of physics. 

 

REFERENCE BOOK: 

 

1. Principles of Electronics – V.K. Metha, S. chand and Co., 

2. Electronic Devices and Circuits – Millman and Halkias. 

3. The Fundamentals of solid state physics – Theraja. 

 

 

 

 

EMPLOYABILITY 
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Course Code Course Title L T P C 

201ENSTU45 Environmental Studies 2 0 0 2 

 

AIM:  

To create the awareness about environmental problems among the students. 

 

OBJECTIVE:  

● It deals with the study of flow of energy and materials in the environment  

● It deals with the study of natural and its function 

 

UNIT–I 

 The Multidisciplinary Nature of Environmental Studies – Definition, Scope and Importance - 

Need for public awareness - Natural Resources: Renewable and Non-Renewable Resources - 

Forest resources - Water resources - Mineral resources - Food resources - Energy resources - 

Land resources. 

 

UNIT-II 

  Ecosystems - Concept of an ecosystem - Structure and function of an ecosystem - 

Producers, consumers and decomposers - Energy flow in the ecosystem - Ecological succession - 

Food chains, food webs and ecological pyramids - Types of ecosystem - Forest ecosystem - 

Grassland ecosystem - Desert ecosystem - Aquatic ecosystems. 

 

UNIT-III 

 Biodiversity and its Conservation – Definition - Genetic, species and ecosystem diversity - 

Biogeographical classification of India - Values of biodiversity - Biodiversity at global, National 

and local levels - India as a mega - diversity nation - Hot-spots of biodiversity - Threats to 

biodiversity - Endangered and endemic species of India - Conversation of biodiversity. 

UNIT-IV 

 Environmental Pollution – Definition - Air pollution - Water pollution - Soil pollution - Marine 

pollution - Noise pollution - Thermal pollution - Nuclear hazards - Solid waste Management - 

Role of an individual in prevention of pollution - Disaster management. 
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UNIT-V 

  Social Issues and the Environment - From Unsustainable to Sustainable development - Urban 

problems related to energy - Water conservation, rain water harvesting, watershed management - 

Environmental ethics - Climate change green house effect and global warming - Ozone depletion 

- Waste land reclamation - Consumerism and waste products - Environmental Legislation - 

Issues involved in enforcement of environmental legislation - Public awareness - Human 

Population and the Environment. 

EMPLOYABILITY,/ENTREPRENEURSHIP,/SKILL DEVELOPMENT 

Course Outcomes: 

• Understand key concepts from economic, political, and social analysis as they pertain to the 

design and evaluation of environmental policies and institutions. 

• Appreciate concepts and methods from ecological and physical sciences and their application in 

environmental problem solving. 

• Appreciate the ethical, cross-cultural, and historical context of environmental issues and the 

links between human and natural systems. 

• Reflect critically about their roles and identities as citizens, consumers and environmental actors 

in a complex, interconnected world. 

 

REFERENCE BOOK: 

1. “ENVIRONMENTAL STUDIES”, K.Kumarasamy, A.Alagappa Moses, M.Vasanthy. 
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Course Code Course Title L T P C 

20120SEC46L Active Server Programming  Lab 0 0 3 2 

 

 

1. Create an ASP file to display the message “Have a good Week end” if it a Saturday other 

wise “Have a nice day” 

 

2. Write an ASP program to get the rollno and display the corresponding name & mark 

details 

 

 

3. Create a login form to expire if the user does not type the password within 100 seconds. 

 

4. Create an advertisement for a book shop using Ad Rotator component. 

 

 

5. Create a course registration form with name, address and list of available course. Reply 

with the corresponding course fees on selection of  a single course or a collection of courses. 

 

6. Write an ASP program to manipulate cookies with the information between HTTP 

sessions such as  

a. Last date visited 

b. Last Time visited 

c. Number of visits 

7. Create a student database and manipulate the records using the connection object in ASP 

 

8.Create an employee database and manipulate the records using command object in ASP 

 

Course Outcomes: 

Contrast and compare major elements of the .NET Framework and explain how C# fits into the 

.NET platform.  
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Analyze the basic structure of a C# application and be able to document, debug, compile, and run 

a simple application.  

Create, name, and assign values to variables.  

Use common statements to implement flow control, looping, and exception handling.  

Create methods (functions and subroutines) that can return values and take parameters.  

Create, initialize, and use arrays.  

 

 SKILL DEVELOPMENT  
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Course Code Course Title L T P C 

20113AEC47AL Applied physics Lab –II  0 0 3 2 

 

1) FET-Characteristics 

2) Logic Gates-Universality of NOR Gate. 

3) LCR — Series Resonance Circuit. 

4) LCR parallel – resonance circuit. 

5) OP AMP-Addition,Subtraction. 

6) Verification basic logic gates. 

7) Verification of Demorgon’s theorem.. 

8) Half adder and Half subtractor. 

9) Logic Gates-Universality of NAND Gate. 

10) OP AMP Differentiator  ,Intergrator. 

Course Outcomes: 

• Effectively use and critically evaluate current technical/scientific research literature, 

online information, as well as information related to scientific issues in the mass media. 

• Integrate and relate scientific knowledge learned from classroom with real life situations. 

• Communicate in written and oral forms with interested citizens and professionals on key 

concepts in physics and general scientific issues. 

• Work cooperatively as part of a research team. 

• Maintain life-long learning in the sciences and incorporate new information into the 

existing body of knowledge. 

• Outline the applications of physics in industry and the role of physicists as entrepreneurs. 

EMPLOYABILITY 
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Course Code Course Title L T P C 

201ACLSLMS Leadership and Management 

Skills 

- - - 2 

Aim:  

The aim of the course cultivating and nurturing the innate leadership skills of the youth so that 

they may transform these challenges into opportunities and become torch bearers of the future by 

developing creative solutions. 

Course Objective: 

The Module is designed to: 

 Help students to develop essential skills to influence and motivate others 

 Inculcate emotional and social intelligence and integrative thinking for 

effective leadership 

 Create and maintain an effective and motivated team to work for the society 

 Nurture a creative and entrepreneurial mindset 

 Make students understand the personal values and apply ethical principles in 

professional 
and social contexts. 

Course Outcomes : 

Upon completion of the course students will be able to: 

1. Examine various leadership models and understand/assess their skills, strengths 

and 
abilities that affect their own leadership style and can create their leadership vision 

2. Learn and demonstrate a set of practical skills such as time management, self 

management, 
handling conflicts, team leadership, etc. 

3. Understand the basics of entrepreneurship and develop business plans 
4. Apply the design thinking approach for leadership 
5. Appreciate the importance of ethics and moral values for making of a balanced 

personality. 

UNIT I- Leadership Skills  

a. Understanding Leadership and its Importance 
• What is leadership? 
• Why Leadership required? 
• Whom do you consider as an ideal leader? 

b. Traits and Models of Leadership 
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• Are leaders born or made? 
• Key characteristics of an effective leader 
• Leadership styles 
• Perspectives of different leaders 

c. Basic Leadership Skills 

• Motivation 
• Team work 
• Negotiation 
• Networking 

UNIT II - Managerial Skills  

a. Basic Managerial Skills 
• Planning for effective management 
• How to organise teams? 
• Recruiting and retaining talent 
• Delegation of tasks 
• Learn to coordinate 
• Conflict management 

b. Self Management Skills 

• Understanding self concept 
• Developing self-awareness 
• Self-examination 
• Self-regulation 

UNIT III - Entrepreneurial Skills  

a. Basics of Entrepreneurship 
• Meaning of entrepreneurship 
• Classification and types of entrepreneurship 
• Traits and competencies of entrepreneur 

b. Creating Business Plan 

• Problem identification and idea generation 
• Idea validation 
• Pitch making 

UNIT IV - Innovative Leadership and Design Thinking  

a. Innovative Leadership 
• Concept of emotional and social intelligence 
• Synthesis of human and artificial intelligence 
• Why does culture matter for today's global leaders 

b. Design Thinking 

• What is design thinking? 
• Key elements of design thinking: 
- Discovery 
- Interpretation 
- Ideation 
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- Experimentation 
- Evolution. 
• How to transform challenges into opportunities? 
• How to develop human-centric solutions for creating social good? 

UNIT V- Ethics and Integrity 

a. Learning through Biographies 
• What makes an individual great? 
• Understanding the persona of a leader for deriving holistic inspiration 
• Drawing insights for leadership 
• How leaders sail through difficult situations? 

b. Ethics and Conduct 

• Importance of ethics 
• Ethical decision making 
• Personal and professional moral codes of conduct 
• Creating a harmonious life 

 

Bibliography and Suggested Readings : 

Books 

• Ashokan, M. S. (2015). Karmayogi: A Bbiography of E. Sreedharan. Penguin, 

UK. 

• Brown, T. (2012). Change by Design. Harper Business 

• Elkington, J., & Hartigan, P. (2008). The Power of Unreasonable People: How 

Social Entrepreneurs Create Markets that Change the World. Harvard Business Press. 

• Goleman D. (1995). Emotional Intelligence. Bloomsbury Publishing India Private 

Limited 

• Kalam A. A. (2003). Ignited Minds: Unleashing the Power within India. Penguin 

Books India 

• Kelly  T.,  Kelly  D.   (2014).  Creative  Confidence:  Unleashing  the  Creative  

Potential  Within Us 

All. William Collins 

• Kurien V., & Salve G. (2012). I Too Had a Dream. Roli Books Private Limited 

• Livermore D. A. (2010). Leading with cultural intelligence: The New Secret to 

Success. New York: American Management Association 

• McCormack M. H. (1986). What They Don’t Teach You at Harvard Business 

School: Notes From A Street-Smart Executive. RHUS 

• O'Toole J. (2019) The Enlightened Capitalists: Cautionary Tales of Business 

Pioneers Who Tried to Do Well by Doing Good. Harpercollins 

• Sinek S. (2009). Start with Why: How Great Leaders Inspire Everyone to Take 

Action. Penguin 

• Sternberg R. J., Sternberg R. J., & Baltes P. B. (Eds.). (2004). International 

Handbook of Intelligence. Cambridge University Press. 
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E-Resources 

• Fries, K. (2019). 8 Essential Qualities That Define Great Leadership. Forbes. 

Retrieved 2019- 02-15 from https://www.forbes.com/sites/kimberlyfries/2018/02/08/8-

essential- qualities-that-define-great-leadership/#452ecc963b63. 

• How to Build Your Creative Confidence, Ted Talk by David Kelly - 

https://www.ted. 
com/talks/david_kelley_how_to_build_your_creative_confidence 

• India’s Hidden Hot Beds of Invention Ted Talk by Anil Gupta - 

https://www.ted.com/ talks/anil_gupta_india_s_hidden_hotbeds_of_invention 

• Knowledge@Wharton Interviews  Former  Indian  President  APJ  Abdul  

Kalam  -  .  "A Leader Should Know How to Manage Failure" https://www.youtube.com/ 

watch?v=laGZaS4sdeU 

• Martin, R. (2007). How Successful Leaders Think. Harvard Business Review, 

85(6): 60. 

• NPTEL Course on Leadership - https://nptel.ac.in/courses/122105021/9 

 

 

 

SKILL DEVELOPMENT 
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Course Code Course Title L T P C 

20120SEC51 Data Communication and Networking 4 1 0 4 

AIM: 

 To equip the students with Computer Networks and its security. 

OBJECTIVES: 

● To learn basic network concepts. 

● To understand various switching techniques and protocols. 

● To study about wireless technology and network security. 

UNIT-I 

Introduction-Components-Topologies-Categories of Network-OSI model-TCP/IP suite - 

Addressing. 

 

UNIT-II 

Trasmission media-Connecting Devices-Error detection and correction-Flow and Error Control- 

piggy backing- IEEE standard. 

 

UNIT-III 

Switching-Namespace- DNS - TCP/UDP- Ipv4 vs Ipv6 - Remote logging- SMTP-POP-IMAP-

FTP 

 

UNIT-IV 

Wireless WAN: Cellular telephony- Generations- Satellite-GSM-GPRS-Internet-WWW-HTTP 

 

UNIT-V 

Attacks-Web security consideration-SNMP-Secure Socket Layer- Principles of public key 

cryptography- Digital signature-Key management-Intruders and viruses-Firewall. 

 

OUTCOMES: 

At the end of the course, the student should be able to: 

● Identify the components required to build different types of networks. 

● Identify solution for each functionality at each layer. 

● Trace the flow of data from one node to another node. 

REFERENCE BOOK: 

1.”Data Communications and Networking “Behrouz A Forouzan, TATA McGraw-Hill 

2.” Network Security Essentials” William Stallings, Pearson Education 

3. “Data and Computer Communications”, William Stallings, Pearson Education 

 

SKILL DEVELOPMENT 
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Course Code Course Title L T P C 

20120SEC52 Operating System 4 1 0 3 

 

  AIM: 

To equip the students with operating system and their components 

OBJECTIVES: 

● To learn the fundamental functionality of Operating system  

● To understand the  memory  management,  process  management 

● To study about I/O management, storage management 

UNIT I 

Evolution of Operating System – Types of Operating System – Different views of Operating 

System – Design and Implementation of Operating System – I/O Programming concepts – 

Interrupts Structure & Processing. 

 

UNIT II 

Memory Management : Single Contiguous Allocation – Partitioned Allocation – Relocatable 

Partitioned Allocation – Paged and Demand – Paged Memory Management – Segmented 

Memory Management – Segmented and Demand – Paged memory Management – Swapping and 

overlay techniques. 

 

UNIT III 

Process Management : Job Scheduling – Process Scheduling – Functions and Policies – 

Evaluation of Round Robin multiprogramming performance – Process Synchronization – Race 

Condition – Synchronization  Mechanism – Deadly Embrace, Prevention , Avoidance and 

Detection and Recovery Methods. 

 

UNIT IV 

Device Management  : Techniques for Device Management – Device Characteristics – I/O 

Traffic Controller, I/O Scheduler, I/O Device Handler – Virtual Devices – Spooling. 

 

UNIT V 

      File management: Simple file system, General Model of a file system, Physical and 

Logical file system. 

OUTCOMES:  

At the end of the course, the student should be able to:  

● Design various Scheduling algorithms.  

● Apply the principles of concurrency.  

● Design deadlock, prevention and avoidance algorithms.  

● Compare and contrast various memory management schemes.  

● Design and Implement a prototype file systems.  

 

REFERENCE BOOK: 

 1.Operating   Systems by Stuart E. Madnick and John J.Donovan – Tata McGraw Hill  

    Publishing Company Ltd. 

2.. Operating Systems (Concepts and Design) Milan Milenkovic – McGraw Hill International 

     Edition 

EMPLOYABILITY 
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Course Code Course Title L T P C 

20120SEC53 Microprocessor and its Applications 4 1 0 4 

AIM 

To equip the students with the architecture and instruction sets of different 

 Microprocessors and to design systems using microprocessors. 

OBJECTIVE 

● To study the architecture of microprocessors like 8085 and higher versions  

●  To understand the Assembly language programming 

● To know the methods of connecting them to the peripheral devices.  

● To learn the basic concepts and Microprocessor applications 

UNIT I 

Evolution of microprocessors – single chip microcomputers – memory buses -memory address 

capacity – Intel 8085 – instruction cycle – timing diagram. 

 

UNIT  II  

Instruction set of Intel 8085 – instruction and data formats – addressing modes – status flags – 

Intel 8085 instruction – programming of microprocessors – assembler – stacks and subroutines – 

macros and microprogramming. 

 

UNIT  III 

Assembly language programming – simple examples – addition and subtraction of binary and 

decimal numbers – complements – shift – masking – finding max and min number in an array- 

arranging a series of numbers – multiplication , division, multi-byte addition and subtraction. 

 

UNIT  IV 

Peripheral devices and interfacing – address space partitioning – memory and I/O interfacing – 

data transfer schemes – interrupts of Intel 8085 – interfacing devices and I/O devices – I/O ports 

– programmable peripheral interface. 

 

UNIT  V 

Microprocessor applications - delay subroutines – interfacing of 7 segment LED  displays – 

frequency measurement – temperature measurement and control – water level indicator- 

microprocessor based traffic control. 

 

OUTCOMES: 

 At the end of the course, the student should be able to:  

● Design and implement programs on 8086 microprocessor. 

● Design I/O circuits. 

● Design Memory Interfacing circuits. 

● Design and implement 8051 microcontroller based systems 

 

REFERENCE BOOK: 

1. Fundamental of microprocessor and microcomputers – Badri ram – Fifth revised and enlarged 

edition – Dhanpat rai publications – 2001. 

2. Microprocessor architecture,  programming and application with 8085 – Ramesh S. Goankar.  

 
EMPLOYABILITY 

Course Code Course Title L T P C 
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20120DSC54A Cloud Computing 4 1 0 3 

 

AIM: 

To provide a strong foundation in Developing Cloud Services. 

 

OBJECTIVES: 

● To understand the concept of Cloud Computing. 

● To get an idea about Sharing Files. 

                       

UNIT I 

Understanding Cloud Computing: An introduction to Cloud Computing – Computing in the 

Cloud – Developing Cloud Services. 

 

UNIT II 

Cloud Computing for the Family – Cloud Computing for the Community – Cloud Computing for 

the Corporation 

 

UNIT III 

Collaborating on Calendars, Schedules and Task Management – On Event Management – On 

Contact Management – On Project Management – On Word Processing – On Spreadsheets – On 

Databases – On Presentations 

 

UNIT IV 

Storing and Sharing Files and other online content – Sharing Digital Photographs – Controlling it 

all with Web-Based Desktops 

 

UNIT V 

Collaborating via Web-Based Communication Tools – Collaborating via Social Networks and 

Groupware – Collaborating Via Blogs and Wikis 
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OUTCOMES: 

● Compare the strengths and limitations of cloud computing 

● Identify the architecture, infrastructure and delivery models of cloud computing 

● Apply suitable virtualization concept. 

● Choose the appropriate cloud player , Programming Models and approach. 

● Address the core issues of cloud computing such as security, privacy and interoperability 

● Design Cloud Services and Set a private cloud 

 

REFERENCE BOOK: 

 

1. Michael Miller, Cloud Computing: Web-Based Applications That Change the Way You 

Work and Collaborate Online, Pearson, 2009. 

2. Haley Beard, Cloud Computing Best Practices for Managing and Measuring Processes 

for On-demand Computing, Applications and Data Centers in the Cloud with SLAs, Emereo Pty 

Limited, July 2008.  

 

 

 

 

SKILL DEVELOPMENT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Course Code Course Title L T P C 
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20120DSC54B Middleware Technology 4 1 0 3 

 

UNIT I  

CLIENT / SERVER CONCEPTS       9 

Client-Server − File server − Database server − Group server − Object server − 

Webserver − Middleware − General middleware − Service specific middleware − Client 

/server building blocks − RPC.  

UNIT II  

EJB ARCHITECTURE          

EJB − EJB architecture − Overview of EJB software architecture − View of EJB 

−Conversation − Building and Ddeploying EJBs − Roles in EJB. 

UNIT III  

EJB APPLICATIONS         

EJB session beans − EJB entity beans − EJB clients − EJB deployment − Building an 

application with EJB 

UNIT IV  

CORBA            

CORBA − Distributed systems − Purpose − Exploring CORBA alternatives 

−Architecture overview − CORBA and networking Model − CORBA object model −IDL − 

ORB − Building an application with CORBA. 

UNIT V  

COM            

COM − Data types − Interfaces − Proxy and stub − Marshalling − Implementing 

Server/Client − Interface pointers − Object creation − Invocation − Destruction 

−Comparison COM and CORBA.         
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TEXT BOOKS 

1. Robert Orfali, Dan Harkey and Jeri Edwards, “The Essential Client/Server Survival Guide”, 

Galgotia Publications Pvt. Ltd., 2002. 

2. Tom Valesky, “Enterprise Java Beans”, Pearson Education, 2002 

3. Jason Pritchard, “COM and CORBA side by side”, Addison Wesley, 2000 

4. Jesse Liberty, “Programming C#”, 2nd Edition, O’Reilly Press, 2002. 

Course Outcome: 

• To understand how middleware facilitates the development of distributed applications in 

heterogeneous environments 

• To study how it helps to incorporate application portability, distributed application component 

interoperability and integration. 

• Understand Distributed systems design and implementation 

• Understand existing Distributed Technologies 

• Understand Web services architectures 

REFERENCES 

1. Mowbray, “Inside CORBA”, Pearson Education, 2002. 

 

 

EMPLOYABILITY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Course Code Course Title L T P C 

20120DSC54C Enterprise resource planning 4 1 0 3 
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COURSE OBJECTIVE 

● Become familiarize with ERP process. 

● Learn ERP implementation process using information technology. 

COURSE OUTCOMES 

● Design and Develop ERP applications by using features of ERP tools. 

 

UNIT I BASICS OF ERP  

ERP essentials – ERP evolution – ERP market – ERP tiers – information systems – Presentation 

tier – application tier – database tier. 

 

UNIT II ENTERPRISE SYSTEMS  

Enterprise systems – stand alone mainframe systems – client server architecture – service 

oriented architecture – types of enterprise systems – types of data – SAP overview. 

 

UNIT III PROCESS IN ERP  

Basic Procurement process – physical flow – document flow – information flow – financial 

impact- role of enterprise systems in the procurement process – fulfillment process – production 

process. 

 

UNIT IV INTEGRATION  

Integrated processes – Integrated processes execution – additional intracompany processes – 

extended (intracompany) processes. 

 

UNIT V CASE STUDY  

ERP for construction industry – ERP for a corrugated box manufacturing company – ERP for 

lens making company – ERP for furniture manufacturing company – ERP for toys 

manufacturing company - Mc Donald's story – Automobile enterprises. 

 

REFERENCE BOOKS: 

 

1. Simha R Magal, Jeff Word, “Essentials of Business Processes and Information Systems”, 

Wiley Publications, 2009. 

2. Marianne Bradford, “Modern ERP: Select, Implement and use Today's advanced 

business systems”, Lulu Publishers, Second Edition, 2010. 

3. Jyotindra Zaveri, “Enterprise Resource Planning”, Second edition, Himalaya Publishing 

house, 2012. 

 

 

Course Outcomes: 

• Make basic use of Enterprise software, and its role in integrating business functions.   

• Analyze the strategic options for ERP identification and adoption. 

• Design the ERP implementation strategies. 
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• Create reengineered business processes for successful ERP implementation. 

• "To aim at preparing the students technological competitive and make them ready to 

• self-upgrade with the higher technical skills. 

SKILL DEVELOPMENT 
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Course Code Course Title L T P C 

20120SEC55L Microprocessor Lab 0 0 3 2 

 

The following programming exercises using 8085 instruction set, 

 

1.  8-bit addition & subtraction 

 

2.  8-bit multiplication & division 

 

3.  Multi byte addition 

 

4.  Multi byte subtraction 

 

5.  Sum of series & data transfer 

 

6.  Maximum  & minimum values 

 

7. Hexadecimal to decimal and decimal to hexadecimal conversion 

 

8.  Sorting the  numbers 

Course Outcome: 

• Identify relevant information to supplement to the Microprocessor and Microcontroller course. 

• Set up programming strategies and select proper mnemonics and run their program on the 

training boards.  

• Practice different types of programming keeping in mind technical issues and evaluate possible 

causes of discrepancy in practical experimental observations in comparison.  

• Develop testing and experimental procedures on Microprocessor and Microcontroller analyze 

their operation under different cases.  
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• Prepare professional quality textual and computational results, incorporating accepted data 

analysis and synthesis methods, simulation software, and word‐processing tools. 

 

SKILLDEVELOPMENT  
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Course Code Course Title L T P C 

20120SEC56L Operating System Lab 0 0 3 2 

 

 
1.Write a menu driven shell program  for the following : 

a. List of files. 

b. Processes of users. 

c. Today’s Date 

d. Users of system. 

e. Quit of Unix 

 

      2. Write a shell program which accepts the name of a file from the standard input  

           and tests to find the file access permissions, such as read, write and execute. 

 

       3. Write a shell program which accepts the name of a file from the standard input   

            and  perform the following  

 

  a. Accept five names in a file. 

a. Sorts the names in existing file. 

b. Lists unsorted and sorted file. 

c. Quit 

      4. Write a menu driven shell program to copy, edit, rename and delete a file. 

 

      5.Write a menu driven shell program to perform the following task 

                   a. Write a sentence in file. 

                   b. Search for a given word or pattern in an existing file. 

                     c. Quit. 

 

      6. Write a shell program to prepare electricity bill for domestic consumers. 

               For first 100 units – Rs. 0.75 / Unit 

               For next 100 units – Rs. 1.50 / Unit 

              Above 200 units – Rs. 3.00 / Unit 

               Prepare the bill for the following format. 

 

      7. Write a shell program to display the result PASS or FAIL using the  

           information given  below student name ,student reg.no.,      

           mark1,mark2,mark3,mark4 the minimum pass  for each subject is 50. 

 

      8. Merge the contents of the file file1,file2 and store in another file. 

         

 

Course Outcome: 
• Install a Linux operating system with a custom partitioning scheme and log into and out of a 

UNIX/Linux computer system using graphical and command line environments. 
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• Use UNIX/Linux command line (shell) commands to navigate and manage the UNIX/Linux file 

system, customize the user shell environment, 

• Use archiving and compression to back up files. 

• Use file name globing and regular expressions to find files and text in the system. 

• To Manage user and group accounts and permissions. 

• To Manage processes and jobs. 

SKILLDEVELOPMENT 
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Course Code Course Title L T P C 

201ACLSPSL Professional Skills - - - 2 

Aim:  

Course Objectives : 

The Objectives of the course are to help students/candidates: 

1. Acquire career skills and fully pursue to partake in a successful career path 
2. Prepare good resume, prepare for interviews and group discussions 
3. Explore desired career opportunities in the employment market in 

consideration of an 

individual SWOT. 

Course Outcomes : 

At the end of this course the students will be able to: 

1. Prepare their resume in an appropriate template without grammatical and other 

errors and 
using proper syntax 

2. Participate in a simulated interview 
3. Actively participate in group discussions towards gainful employment 
4. Capture a self - interview simulation video regarding the job role concerned 
5. Enlist the common errors generally made by candidates in an interview 
6. Perform appropriately and effectively in group discussions 
7. Explore sources (online/offline) of career opportunities 
8. Identify career opportunities in consideration of their own potential and 

aspirations 
9. Use the necessary components required to prepare for a career in an identified 

occupation 
(as a case study). 

Unit I: Resume Skills  

Resume Skills : Preparation and Presentation 

• Introduction of resume and its importance 
• Difference between a CV, Resume and Bio data 
• Essential components of a good resume 

ii. Resume skills : common errors 

• Common errors people generally make in preparing their resume 
• Prepare a good resume of her/his considering all essential 

components 
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  Unit II:  Interview Skills  

i. Interview Skills : Preparation and Presentation 
• Meaning and types of interview (F2F, telephonic, video, etc.) 
• Dress Code, Background Research, Do’s and Don’ts 
• Situation, Task, Approach and Response (STAR Approach) for 

facing an 
interview 

• Interview procedure (opening, listening skills, closure, etc.) 
• Important questions generally asked in a job interview (open and 

closed 
ended questions) 

ii. Interview Skills : Simulation 

• Observation of exemplary interviews 
• Comment critically on simulated interviews 

iii. Interview Skills : Common Errors 

• Discuss the common errors generally candidates make in 

interview 
• Demonstrate an ideal interview 

Unit III:  Group Discussion Skills  

Meaning and methods of Group Discussion 

• Procedure of Group Discussion 
• Group Discussion- Simulation 
• Group Discussion - Common Errors 

Unit IV:   Exploring Career Opportunities  

Knowing yourself – personal characteristics 

• Knowledge about the world of work, requirements of jobs including self-

employment. 
• Sources of career information 
• Preparing for a career based on their potentials and availability of opportunities 
 

 

EMPLOYABILITY,/ENTREPRENEURSHIP,/SKILL DEVELOPMENT 
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Course Code Course Title L T P C 

20120SEC61 .NET Programming 4 1 0 4 

 

AIM 

       To cover the fundamental concepts of the .NET framework. 

 

OBJECTIVES 

● To gain knowledge in the concepts of the .NET framework  and its technologies. 

● To get experience in building sample applications of large-scale projects.    

    

UNIT I 

Visual basic.NET and the .NET Framework –The elements of Visual Basic .NET 

 

UNIT II 

Visual Basic .NET operators-software Design, conditional structures, and controls Flow-

Methods. 

 

UNIT III 

Interfacing with the End user-Asp.NET Applications. 

  

UNIT IV 

            Web Form Fundamentals – Web Controls – Validation and Rich Controls.  

 

UNIT V 

ADO.NET Data Access – Data Binding –Data List, DataGrid, and Repeater. 

 

OUTCOMES: 

● Create web-based distributed applications using ASP.NET, SQL Server and ADO.NET 
● Utilize DirectX libraries in the .NET environment to implement 2D and 3D animations 

and game-related graphic displays and audio. 
● Utilize the .NET environment to create Web Service-based applications and components. 

REFERENCE BOOKS:  

1. The Complete Reference VB.NET – Jeffrey R-Shapiro- Tata McGrawHill Edition 

2. The Complete Reference ASP.NET- Matthew MacDonald- Tata McGrawHill Edition 

3. Visual Basic .Net Programming -Bible. 
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4. Visual Basic.Net Black Book- Steven  Holzner. 

EMPLOYABILITY 

 

Course Code Course Title L T P C 

20120SEC62 Relational Data Base Management System 4 1 0 5 

AIM 

To equip the students with principles and concepts of database design 

OBJECTIVE 

● To learn the basic principles of database and database design  

●  To learn the basics of RDBMS  

●  To learn the concepts of database manipulation SQL 

UNIT I  

An  Overview  of Database Management-Introduction  -Definition  of Database  system  - Data 

Independence - Relational Systems  -  Database System Architecture - Three Levels of the 

Architecture -  Distributed Processing. 

 

UNIT II 

An Introduction to Relational Databases- Introduction - Relational Model - Relations and 

Relvars - Optimization - Transactions - An Introduction to SQL - Embedded SQL - Domains , 

Relations , Relvars 

. 

UNIT III 

Relational Algebra - Introduction - Syntax - Semantics -  Examples -  Additional Operators - 

Relational Calculus - Introduction  -  Tuple Calculus  -  Examples  - Calculus Vs Algebra - 

Domain  Calculus  -  SQL Specialties . 

 

UNIT IV 

Database  Design  - Functional Dependencies -  Introduction  -  Basic Definitions  - 

Normalization - First , Second ,Third  Normal  Forms  - BOYCE  / CODD Normal Form. 

 

 UNIT V 

Transaction  Management - Recovery - Introduction -  Transactions  - Transaction Recovery - 

System Recovery - Media Recovery - Concurrency -Three Concurrency  Problem - Locking - 

Deadlock - Serializability . 

 

OUTCOMES:  

At the end of the course, the student should be able to:  

● Design Databases for applications.  

● Use the Relational model, ER diagrams.  

● Apply concurrency control and recovery mechanisms for practical problems.  

● Design the Query Processor and Transaction Processor.  

● Apply security concepts to databases. 

 

REFERENCE BOOK: 
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"  An  Introduction  to Database Systems -  C.J.DATE  Addisen  - Wesley  Publications - 7th 

Edition 2000 

SKILL DEVELOPMENT 

 

Course Code Course Title L T P C 

20120DSC63A Data Mining 4 1 0 3 

 

AIM: 

  To emphasis on the design  aspects of Data mining and Data Warehousing.  

 

OBJECTIVE 

● To understand briefly some of the data mining Techniques. 

● Discuss a number of more efficient algorithms. 

● To know accuracy of classification methods and how accuracy may be improved. 

 

UNIT-I 

   

Introduction: What is Data Mining- Why Data Mining now-The Data Mining Process-Data 

Mining Application-Data Mining Techniques-The Future of Data Mining-Guidelines for 

Successful Data Mining-Data Mining Software-Software Evaluation and Selection. 

 

UNIT-II 

 

Association Rules Mining: Introduction-Basics-The Task and a Naïve Algorithm - 

The Apriori Algorithm- Improving the Efficiency of the Apriori Algorithm- Apriori-Tid -Direct 

Hashing and Pruning (DHP)-Dynamic Itemset Counting (DIC)-Mining Frequent Pattern without 

Candidate Generation (FP-Growth)–Performance Evaluation of Algorithms- Software for 

Association Rule Mining 

 

UNIT-III 

 

           Classification: Introduction-Decision Tree-Building a Decision Tree-The Tree Induction 

Algorithm-Split Algorithm Based on Information Theory-Split Algorithm based on the Gini 
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Index-Over fitting and Pruning-Decision Tree Rules-Naïve Bayes Method-Estimating Predictive 

Accuracy of Classification Methods-Improving Accuracy of Classification Methods. 

 

 

 

 

 

UNIT-IV 

 

 Cluster Analysis: What is Cluster Analysis-Desired Features of Cluster Analysis-Types of Data-

Computing Distance-Types of Cluster Analysis Methods-Partitional Methods-Hierarchical 

Methods-Density-Based Methods-Dealing with Large Databases-Quality and Validity of Cluster 

Analysis Methods-Cluster Analysis Software. 

 

UNIT-V 

 

Web Data Mining: Introduction-Web Terminology and Characteristics-Locality and Hierarchy in 

the Web-Web Content Mining-Web Usage Mining-Web Structure Mining-Web Mining 

Software. 

 

OUTCOMES: 

● Understanding of data mining software available on the market. 

● Acquiring Knowledge about various algorithms. 

● Acquiring Knowledge about cluster analysis techniques. 

 

REFERENCE BOOKS: 

 

1. “Introduction to Data Mining with Case Studies”, G.K.Gupta, Easter Economy Edition. 

 

EMPLOYABILITY  

3082



 

Course Code Course Title L T P C 

20120DSC63B Artificial Intelligence and Expert Systems 4 1 0 3 

  AIM:  
To Acquire Knowledge on various AI Techniques and Expert Systems.  
   OBJECTIVE:  
● To learn AI Basic Concepts 
● To understand Expert Systems Architectural-Components 
● To study Expert System development process 
UNIT I        

The AI definition - AI Techniques- Problems, Problem Space and search- Defining the problem 

as a state space search- Problem Characteristics-  Heuristic Search Techniques- Generate and 

Test- hill Climbing- Best First Search- Problem reduction - Constraint Satisfaction- means -ends 

analysis. 

UNIT II 

Game Playing- Min-Max Procedure- Adding Alpha-Beta Cutoffs- Additional Refinements- 

Searching AND/OR Graphs - Using Predicate Logic- Representing Simple Facts and Logic- 

Representing instance and IS a relationships- Computable functions and predicates- Use of the 

predicate calculus in AI Resolution- natural deduction. 

UNIT III 

Representing knowledge using rules- Procedural versus declarative knowledge- Logic 

Programming- Forward versus Backward Reasoning- Resolving within AND/OR  Graphs 

matching- control knowledge-Symbolic Reasoning under uncertainty- Non-monotonic 

reasoning- Implementation issues- - Fuzzy Logic. 

UNIT IV  

Expert Systems- Architectural-Components- Explanation facilities- Knowledge acquisition. 

UNIT V 

Expert System development process- Non-formal representation of knowledge- Semantic 

networks- Frames- Scripts- Expert System Tools. 

OUTCOMES:  

At the end of the course, the student should be able to:  

● Identify problems that are amenable to solution by AI methods.  

● Identify appropriate AI methods to solve a given problem.  

● Formalize a given problem in the language/framework of different AI methods.  

● Implement basic AI algorithms.  

REFERENCE BOOK 

1. For Units I, II, III: Elaine Rich and Kevin Kaight, “Artificial Intelligence”, Tata 

McGraw Hill, 2
nd

 Edition, 1991. 

2. For Units IV, V: David W. Rolston, “Principles of Artificial Intelligence and Expert 

Systems Development”, McGraw Hill. 

 Nills J.Nilsson “Artificial Intelligence “, Narosa Publicshing House, 1990. 

 

 

EMPLOYABILITY,/ENTREPRENEURSHIP,/SKILL DEVELOPMENT 
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Course Code Course Title L T P C 

20120DSC63C Ethical hacking 4 1 0 3 

 

OBJECTIVES: 

To understand and analyse Information security threats & coutermeasures 

To perform security auditing & testing 

To understand issues relating to ethical hacking 

To study & employ network defense measures 

To understand penetration and security testing issues 

UNIT I ETHICAL HACKING OVERVIEW        

Understanding the importance of security, Concept of ethical hacking and essential 

TerminologiesThreat, Attack. 

UNIT II FOOTPRINTING & PORT SCANNING       

Footprinting - Introduction to foot printing, Understanding the information gathering 

methodology of the hackers, Tools used for the reconnaissance phase.Port Scanning - 

Introduction, using port scanning tools, ping sweeps, Scripting Enumeration-Introduction, 

Enumerating windows OS & Linux OS. 

UNIT III SYSTEM HACKING           

Aspect of remote password guessing, Role of eavesdropping ,Various methods of password 

cracking, Keystroke Loggers, Understanding Sniffers ,Comprehending Active and Passive 

Sniffing, ARP Spoofing and Redirection, DNS and IP Sniffing, HTTPS Sniffing. 

UNIT IV HACKING WEB SERVICES & SESSION HIJACKING     

Web application vulnerabilities, application coding errors, SQL injection into Back-end 

Databases,cross-site scripting, cross-site request forging, authentication bypass, web services and 

related flaws,protective http headers Understanding Session Hijacking, Phases involved in 

Session Hijacking,Types of Session Hijacking, Session Hijacking Tools. 

UNIT V HACKING WIRELESS NETWORKS         

Introduction to 802.11,Role of WEP, Cracking WEP Keys, Sniffing Traffic, 

WirelessDOSattacks,WLANScanners,WLANSniffers,HackingTools,Securing Wireless 

Networks. 

Course Outcome: 

• Plan a vulnerability assessment and penetration test for a network. 

• Execute a penetration test using standard hacking tools in an ethical manner. 

• Report on the strengths and vulnerabilities of the tested network. 

• Identify legal and ethical issues related to vulnerability and penetration testing. 

• Use of standard hacking tools in an ethical manner 

• Evaluation of the penetration test results 

 

EMPLOYABILITY,/SKILL DEVELOPMENT 
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REFERENCES 

1. Kimberly Graves, "Certified Ethical Hacker", Wiley India Pvt Ltd, 2010 

2. Michael T. Simpson, "Hands-on Ethical Hacking & Network Defense", Course Technology, 

2010 

3. Rajat Khare, "Network Seuciryt and Ethical Hacking", Luniver Press, 2006 

4. Ramachandran V, BackTrack 5 Wireless Penetration Testing Beginner’s Guide (3rd ed.). 

PacktPublishing, 2011 
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COURSE CODE COURSE TITLE L T P C 

201ENOEC Journalism 4 0 0 2 

Aim : 

● To acquaint with the basic knowledge of journalism so that it may enthuse the students to 

become journalists. 

Objective:  

● To instill in the minds of students the different aspects of journalism 

● To understand the different kinds of news 

● To learn the qualities and duties of a reporter, editor and sub editor  

● To familiarize with the style and features of the different sections in a newspaper 

Outcome: 

● Become a journalist 

UNIT- I  

Journalism – Definition, Qualities of a journalist, Forms of journalism, Role and elements 

UNIT- II 

News – Definition – Kinds – Elements – Sources 

UNIT- III 

Reporters 

UNIT- IV  

The Editor and the Sub Editor 

UNIT –V 

Language of Journalism, Style 

Qualities of a Writer 

Writing a News story, Opinion Pieces, Reviews, Headlines, Editorials 

References:- 

Journalism                 -Susan 

Professional Journalism                      - John Hogenberg  

News Writing and Reporting              - M.James Neal    (Surjeet Publication) 

Professional Journalism  -M.V Komath  

The Journalist’s Handbook                 -M.V Komath  

Mass Communication & Journalism  - D.S  Mehta 

EMPLOYABILITY,/ENTREPRENEURSHIP,/SKILLDEVELOPMENT  
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COURSE CODE COURSE TITLE L T P C 

201MAOEC Development Of Mathematical Skills 4 0 0 2 

   Objectives   

Knowledge and understanding are fundamental to studying mathematics and form the base from 

which to explore concepts and develop problem-solving skills. Through knowledge and 

understanding students develop mathematical reasoning to make deductions and solve problems. 

To develop student’s ability to apply both conventional and creative techniques to the solution of 

mathematical problems 

Unit I 

Simple interest and compound interest 

Unit II 

Sinking fund – discounting – trade discount – quantity discount – cash discount 

Unit III 

 Set theory – Series 

Unit IV 

Matrices – Determinants 

Unit V 

Assignment problems 

 

References 

1. P.A.Navanitham, Business Mathematics & Statistics 

2. Kanti swarup, P.K.Gupta and Manmohan, “ Operations Research”  

Learning outcomes 

● By the end of this course, you should be able  to 

● know and demonstrate understanding of the concepts from the five branches of 

mathematics (Operations Research, Set Theory, statistics, Matrices  and Business mathematics) 

● use appropriate mathematical concepts and skills to solve problems in both familiar and 

unfamiliar situations including those in real-life contexts 

● Select and apply general rules correctly to solve problems including those in real-life 

contexts. 
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Course Code COURSE TITLE L T P C 

201PHOEC Instrumentation 4 0 0 2 

Aim: 

Making and analyzing measurements is the primary task of the experimental physicist. This 

includes designing experiments. Most experimental work, whether in bench-top situations, or 

using complex instruments. To many physicists this can be as interesting and involving as the 

basic physics one is trying to do.   

Objectives: 

The use of instruments is of course not confined to physicists and this kind of experience is 

valuable in many situations which many students will encounter after graduation.  

A good physicist will bring a critical mind aiming to understand not only the result of an 

investigation but the primary reasons for the behavior of the data. Understand that there are finite 

limits to our ability to make good measurements, and why.  

 

UNIT – I: Introduction  

Potentiometer  - calibration of volt meter and ammeter, measurement of resistance, Principles of 

network theorems – Thevenin’s and Norton’s theorem – Bridges : AC bridges – Maxwell, Owen, 

Schering and deSauty’s bridges – Wien bridges. 

 

UNIT – II: ELECTRONIC INSTRUMENTS – I  

Basic characteristics of instruments – resolution – sensitivity - Audio frequency oscillator, 

Conversion of galvanometer into voltmeter and ammeter – resistance meter - Amplified D.C. 

meter – Chopper stabilized amplifier – A.C. Voltmeter using rectifiers – Electronic multimeter – 

Differential voltmeter – Digital voltmeters – Component measuring instruments (quantitative 

studies) 

 

UNIT – III: ELECTRONIC INSTRUMENTS – II 

 

Signal conditioning systems – DC and AC carrier systems – Instrumentation amplifiers – 

Vibrating capacitor amplifier – Analog to digital data and sampling – A/D and D/A convertor 

(successive approximation, ladder and dual slope converseons). 

3088



 

Unit IV – Recording Devices 

Recorders necessity – Recording requirements – Analog recorders – Graphic recorders – strip 

chart recorders – Galvanometer types recorders – Null type recorders. 

 

Unit V – CRO 

 

CRO – Construction and action – Beam transit time and frequency limitations – Measurement of 

potential, current, resistance, phase and frequency – Special purpose oscilloscopes – Sampling 

storage oscilloscope. 

 

Books for Study 

1. Electronic Instrumentation and Measurement techniques – W.D. Cooper and A.D. 

Helfrick – PHI – Third edn. – 1989 

 

Learning Outcomes: 

Appreciate important practical aspects of theoretical knowledge: how important components 

work, when to impedance match, non-ideal behaviour of op-amps etc.  

Acquire a sound understanding of the role of noise in measurement systems and know how to 

apply noise reduction techniques.  

Be able to apply Fourier and Laplace transforms to analyse the behaviour and stability of 

complex systems. 

Books for Reference: 

 

1. A course in electrical and electronic measurements and Instrumentation – A.K. 

Sawhmey – DhanpatRai and Sons – 1990. 

2. Electronic measurements and instrumentation – Oliver Cage – McGraw Hill – 

1975. 

 

EMPLOYABILITY 
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Course Code COURSE TITLE L T P C 

201CHOEC Food and Adulteration 4 0 0 2 

 

Aim: To introduce students to food safety and standardization act and quality control of foods.  

Objectives:  

1. To educate about common food adulterants and their detection. 

 2. To impart knowledge in the legislatory aspects of adulteration.  

3. To educate about standards and composition of foods and role of consumer. 

Unit-I   Introduction to Food Chemistry  

  Introduction to Food Chemistry-  Water (Structure of water and ice, Physical constants of 

water, Types of water, Water activity)  Composition of Food- Carbohydrates, Proteins, Lipids, 

Vitamins & Minerals. 

Unit- II Food Pigments  

Introduction- classification, types of food pigments- chlorophyll, carotenoids, anthocyanins, 

flavanoids. 

Unit – III Food Preservation 

Introduction -  Importance, principle and Types.  

High and low temperatures preservation -  Pasteurization -  Sterilization-  Canning- Freezing- 

Refrigeration. 

Unit – IV Food Additives 

 introduction- antioxidants, sequestrants, preservatives, nutrient supplement, emulsifiers, 

stabilizers and thickening agents, bleaching and maturing agent, sweeteners, humectants and anti 

-caking agents, coloring and flavoring substance. 

Unit-V  Food Adulteration 

Types of adulterants- intentional and incidental adulterants, methods of detection. Detection of 

common food adulterants in Spices , Grains, Coffee , Tea, Oil fats , Food colours and Milk. 

Health hazards and risks.  

References: 

1. The Food Safety and Standard ACT, 2006 – Seth & Capoor 

2. Hand book of Food Adulteration and Safety Laws – Sumeet Malik 

3. Food Science – B.Srilakshmi 

Outcomes: 

• Ability to apply principles of food engineering in industry. 

• Understand, identify and analyze a problem related to food industry and ability to find an 

appropriate solution for the same. 

• Design, implement and evaluate a research based project to meet demands of the society. 

• Use appropriate techniques, skills, and modern tools in the food industry and in academic 

profession. 

• Understanding of professional, ethical, legal, security and social issues and responsibilities for 

entrepreneurship skills. 

EMPLOYABILITY,/ENTREPRENEURSHIP 
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Course Code COURSE TITLE L T P C 

201MBOEC Wild Life Conservation 4 0 0 2 

Aim:  

 To enable the students understand the need of conservation of wildlife in India. 

Objectives:  

  Maintenance of rare species in protected areas such as national parks, santuries etc., 

  Establishment of specific biosphere reserves for endangered plants and animals. 

 Protection of wild life through legislation such as banning hunting etc., 

 Imposing specific restrictions on export of endangered plants and animals or their products. 

Outcome: 

 

 Protection of natural habitats of organisms through controlled exploitation.  

 Educating the public about the need to protect and preserve the environment as a long range goal 

for the welfare of future  generations 

 

Unit I: Wildlife Management: Basic concepts and principles - Wildlife management 

before and after implementation of Wild Life (Protection) Act, 1972 – IUCN – CITES – 

NBA – IBA – 

Evaluation of Wildlife habitat: Define habitat – Forest habitat types - basic survey 

techniques of habitats – Vegetative analyses – Point centered quadrat, Quadrat, strip 

transect – Habitat manipulation: Food, Water, shade, impact and removal of invasive alien 

species. 

 

Unit II: Introduction to conservation biology, the origin of conservation biology, ethical 

and economical values of conservation biology, definition of biodiversity, types of 

biodiversity, threats to biodiversity. Scopes and importance of conservation methods – In-

situ and Ex-situ conservation approaches of Indian animals. Captive breeding (Lion-tailed 

macaque, white tiger and vultures) and reintroduction (Tiger, rhinoceros, gaur). 
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Unit III: Biodiversity: Definition and importance - Biodiversity hotspots in India: 

Western Ghats, Eastern Himalayas. Mega diversity nations – an introduction. Landscape 

approach and people participation in biodiversity conservation. 

 

Unit IV: Role of Government and Non-Government organizations in conservation.– 

Government - Wildlife Institute of India, Ministry of Environment and Forests (MoEF), 

National Biodiversity Authority (NBA), Zoological Survey of India (ZSI), Botanical 

Survey of India (BSI), Salim Ali Centre for Ornithology and Natural History (SACON), 

Centre for Ecological Sciences (CES). NGOs. –Bombay Natural History Society 

(BNHS), World Wide Fund for Nature (WWF), Wildlife Trust of India (WTI), Nilgiri 

Wildlife and Environment Association (NWEA), Wildlife Conservation Society (WCS). 

 

Unit V: Conservation Biology Tools - Biological Parks, Zoological Parks, Forest 

Research Institute, Agricultural Research Institutions, Gene Pools, Cryopreservation 

Centres, Interpretation Centres and role of Field Biologists. 

 

References: 

1. Anon, 1992. Conservation on biological diversity. Text and annexure – WWF-India. 

2. Gaughley, G. and A. Gunn. 1995. Conservation Biology in Theory and 

practice. Blackwell Publishers. 

3. Dobson, A.P. 1996. Conservation and biodiversity scientific American 

Library, New Yark, USA. 

 

 

 

 

SKILL DEVELOPMENT 
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COURSE CODE COURSE TITLE L T P C 

201CSOEC Web Technology 4 0 0 2 

 

 

AIM 

To equip the students with basic programming skill in Web Technology. 

OBJECTIVE 

● To understand the concepts and architecture of the Worldwide Web. 

● To understand and practice mark up languages 

● To learn Style Sheet and Frames 

 

UNIT I 

Introduction to the Internet: networking- internet – email – Internet Technologies: modem 

internet addressing . 

 

UNIT II 

 Internet browsers: Internet Explorer – Netscape navigator-  Introduction to HTML: Html 

document – anchor tag – hyperlink. 

  

UNIT III 

   Head and body sections: Header section – titles – links- colorful web page – sample html 

document – Designing the body section: paragraph – tab setting. 

 

UNIT IV 

 Ordered and unordered lists: list – unordered list – heading in a list- order list- nested list.  

 

UNIT V 

 Table handling: tables – table creation in html cell spanning multiple rows and columns- coloring 

cells- sample tables- frames frame set definition- nested frames set. 

 

OUTCOMES: 

● Acquire knowledge about functionalities of world wide web 

● Explore markup languages features and create interactive web pages using them 

● Learn and design Client side validation using scripting languages 

● Acquire knowledge about Open source JavaScript libraries 

● Able to design front end web page and connect to the back end databases. 
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REFERENCE BOOKS 

 

1.World Wide Web design with HTML – C. Xavier – Tata McGraw – Hill – 2000. 

2. Principles of web design – Joel Sklar – Vikas publishing house 2001. 

 

 

 

EMPLOYABILITY 

 
     

 

B.COM       

COURSE CODE COURSE TITLE L T P C 

201CMOEC BANKING SERVICES 5 0 0 5 

AIM: 

To Provide the Bank is financial institution which is involved in borrowing and lending money.  
OBJECTIVE:  you should be able to  

● To provide a lending money to firms, customers and home buyers. 

● To provide keep money for customers  

● To provide offering financial advice and related financial services, such as insurance. 

UNIT – I 

Commercial Banking – An Overview: Banking-Classification- Banking system- Universal 

Banking- Commercial Banking- functions – Role of Banks in Economic Development 

UNIT – II 

E-banking –An Overview: Meaning-Service-E-banking and Financial Services –Benefits-

Internet Banking –Internet Banking Vs Traditional Banking –Mechanics of Internet Banking-

Services 

UNIT – III 

Mobile Banking and Telephone Banking –An Overview: Meaning-Features- Registration-

Services –Security Issues –Banking Facilities- Telephone Banking System – Drawbacks- Call 

Centers 

Unit – IV 

ATM and Electronic Money: Concept of ATM-Features-Functions-Strategic importance of 

ATM- Electronic Money – Categories –Merits – E-Money and Monetary Policy-Policy Issues 

for the RBI 

Unit-V 

EFT System and INFINET: Meaning- Steps in EFT- RBI Guidelines-EFT Systems Vs 

Traditional System - ECS-Features-Factors- Benefits –Handicaps -Applications 
OUTCOME: 

To help  to gather knowledge on banking and financial system in India 

To provide knowledge about commercial banks and its products 

To create awareness about modern banking services like e-banking-banking and internet banking, 

 ATM System 

To introduce recent trends in banking system 
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To make the student understand  the basic concept of banking and financial institutions and expose  

various types of risk based  by banks 

REFERENCES: 

1. Banking theory law and Practice     

2. Banking Theory law and practice -Santhanam     

3. Banking Awareness     - N.K.Gupta 

4. Management of Banking and financial Services-Padmalathasuresh,Justinpaul 

 

 

 

 

EMPLOYABILITY 

Course Code Course Title L T P C 

20120SEC64L .NET Programming Lab 0 0 3 2 

 

     

1. Write a program in VB. Net to check whether given number is Odd or Even. 

2. Write a program to find maximum from given numbers. 

3. Write a program to find are of a circle 

4. Design ASP.Net web form using Html Server Controls to enter job seeker’s details. 

5. Create an ASP.Net web form using Web control to enter E-Mail registration form. 

6. Apply appropriate validation techniques in E-Mail registration form using 

7. Validation controls. 

8. Write an ASP.Net application to retrieve form data and display it the client browser in a 

table format. 

9. Create a web application using ADO.Net that uses which performs basic data 

     Manipulations: 

    (i). Insertion (ii) Updating (iii) Deletion (iv) Selection 

     Hint: Do operations using Ms-Access and SQL-Server 

10. Create an application using Data grid control to access information’s from table in 

SQL server. 

 

Course Outcomes: 

• Contrast and compare major elements of the .NET Framework and explain how C# fits into the 

.NET platform.  

• Analyze the basic structure of a C# application and be able to document, debug, compile, and 

run a simple application.  

• Create, name, and assign values to variables.  
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• Use common statements to implement flow control, looping, and exception handling.  

• Create methods (functions and subroutines) that can return values and take parameters.  

• Create, initialize, and use arrays 

 

SKILL DEVELOPMENT 

 

 

 

Course Code Course Title L T P C 

20120SEC65L Oracle Lab 0 0 3 2 

 

1. Write SQL queries to create the following tables and insert rows in it. 

           Employee (eno, ename, deptno, salary, designation) 

      Dept (deptno, deptname, location) 

      Student (rollno, name, course, paper1, paper2, paper3) 

 

 

2. Write SQL queries to create primary key and foreign key constraints in the above given 

tables and perform all types of simple retrieval. 

 

 

3. Write SQL queries to perform all types of advance retrieval using (i) nested sub queries 

(ii) set operators. 

 

 

4. Write SQL queries to perform all types of joins. 

 

 

5. Write SQL queries to illustrate all built-in functions. 

 

 

6. Write SQL queries to create views and index/indices for the tables Employee, Dept and 

Student. 

 

 

7. Write a database trigger to prevent transactions during weekend.  Create PL/SQL 

procedures and store them in a package and execute them in the command prompt. 

 

8. Write a PL/SQL program that prints mark sheet of students in a University using cursor. 

 

   9. Payroll using forms 

 

  10. Mark sheet processing using forms 
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Course Outcomes: 

• Brief knowledge about SQL Fundamentals 

• Unary and Binary table Operations. 

• Able to handle with different database languages. 

• Table view, Log and Triggers. 

• Handling online Transactions. 

• Database Connectivity with front-end. 

•  

 

Course Code Course Title L T P C 

20121PRW66 Project Work 0 0 0 4 

 

 

Each student will develop and implement individually developed application software 

based on any of the latest technologies. 

 

SKILL DEVELOPMENT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Course Code Course Title L T P C 

201ACLSCET 
Community Engagement 

- - - 1 
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Aim:  

Course Objectives: 

• To  develop an appreciation of rural culture, life-style and wisdom amongst 

students 

• To learn about the status of various agricultural and rural development 

programmes 

• To understand causes for rural distress and poverty and explore solutions for the 

same 

• To apply classroom knowledge of courses to field realities and thereby improve 

quality of learning 

Course Outcomes: 

After completing this course, student will be able to 

• Gain an understanding of rural life, culture and social realities 

• Develop a sense of empathy and bonds of mutuality with local community 

• Appreciate significant contributions of local communities to Indian society and 

economy 

• Learn to value the local knowledge and wisdom of the community 

• Identify opportunities for contributing to community’s socio-economic 

improvements 

UNIT I - Appreciation of Rural Society 

Rural life style, rural society, caste and gender relations, rural  values with respect to 

community, nature and resources, elaboration of  “soul of India lies in villages” (Gandhi), rural 

infrastructure. 

UNIT II- Understanding rural economy & livelihood 

Agriculture, farming, landownership, water management, animal husbandry, non-farm 

livelihoods and artisans, rural entrepreneurs, rural markets. 

 

 

UNIT III  Rural Institutions 
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Traditional rural organisations, Self-help Groups, Panchayati raj institutions (Gram Sabha, 

Gram Panchayat, Standing Committees), local civil society, local administration 

UNIT IV Rural Development Programmes 

History of rural development in India, current national programmes: Sarva Shiksha Abhiyan, 

Beti Bachao, Beti Padhao, Ayushman Bharat, Swatchh Bharat, PM AwaasYojana, Skill India, 

Gram Panchayat Decentralised Planning, NRLM, MNREGA, etc. 

 

 

 

EMPLOYABILITY,/ENTREPRENEURSHIP 
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Course Code Course Title L P T C 

201ACSSBBE Basic Behavioural Etiquette     

 

 

Aim: 

 

Objectives: 

Training is mainly focused on discipline, grooming, career planning and building personality. As 

it is the first year of the university, students are given awareness about the job market right from 

the start so that they prepare accordingly at their own pace and potential.  

 

Eliminating negative thought, developing enriching habits, unlocking individual potentials 

and well versed communication is the aim of this program. The module consists of   

 

 Communication Skills                                

 Goal Setting 

 Career Planning 

 Reaching your Potential 

 Time Management 

 Stress Management 

 Grooming and Discipline 

 Learning skills 

 Listening Skills 

 Team Building 
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Outcomes: 

• Etiquette helps us to be thoughtful about our conduct.  

• It helps us to be aware of the feelings and rights of others. By eliminating discourteous 

behaviour and prioritising other people's feelings, etiquette promotes kindness, consideration, 

and humility. 

• Business etiquette training, a key part of soft skills & communication, facilitated by Momentum 

enlightens participants on the accepted behaviour patterns and manners key to their profession. 

• It emphasises on a set of practices used and accepted in a multi-national work environment. 

 

EMPLOYABILITY 

Course Code Course Title L P T C 

201ACSSAQA General Aptitude and Quantitative  

Ability 

    

 

Aim: 

1. General Aptitude 

 Introduction 

 Introduction to Aptitude Tests 

 Diagnostic Tests 

 Introduction to Speed Maths 

 Quantitative Ability – Number Theory 

 Numbers 

 Properties of Numbers 

 Concept of Multiples and Factors 

 LCM and HCF 

 Factorial Concept 

 Last Digit Concept 

 Remainders Concept 

 

Quantitative Ability – Arithmetic - 1 

 Percentage 

 Ratio and Proportion 

 Simple Interest and Compound Interest 

 Profit Loss 

 Discount 

 Mixture and Allegation 

 Questions from Company Papers will be discussed 

Quantitative Ability – Arithmetic - 2 
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 Speed Distance Time 

 Time and Work 

 Chain Rule 

 Clocks and Calendars 

 Averages 

 Questions from Company Papers will be discussed 

 

Quantitative Ability – Algebra 

 Basic Terminologies in Algebra 

 Equations 

 Simple Equation 

 Quadratic Equation 

 Cubic Equation 

 Functions 

 Graphs 

 Maxima and Minima 

 Questions from Company Papers will be discussed 

Quantitative Ability – Modern Maths 

 Set Theory  

 Fundamental way of Counting 

 Permutations and Combinations 

 Probability 

 Questions from Company Papers will be discussed 

 Data Analysis 

 Data Sufficiency 

 

Analytical and Logical Reasoning 

 Mono variate conditions 

 Multi variate conditions 

 

Puzzles 

 Coding 

 Decoding 

 Family tree 

 Direction sense 

 Alpha numeric 

 Brain teasers 

 

 

Deductive Reasoning 
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Visual Sequence 

Mathematical Reasoning 

 

2. English Aptitude 

 Fill in the blanks 

 Comprehension 

 Odd man out 

 Phrases and Sentences 

 Sequencing 

 Basic Grammar 

 Meanings 
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Outcomes: 

• The student will be able to • Use their logical thinking and analytical abilities to solve 
Quantitative aptitude questions from company specific and other competitive tests.  

• Solve questions related to Time and distance and time and work etc. from company specific and 

other competitive tests. 

• " The main aim of introducing “Quantitative Aptitude”for mathematics students is to develop 

skill to meet the competitive examinations for better job opportunity.  

• " 

• Effort has been made to accommodate fundamental, mathematical aspects to instill confidence 

among students. 

• Effort has been made to accommodate fundamental, mathematical aspects to instill confidence 

among students. 

• This course consists of practice exercises for Quantitative or Numerical and Verbal Ability. 

Prepare for Aptitude Tests for Entrance Exams like GATE, CAT, Bank PO, SAT, GMAT, GRE, UPSC 

and RRB. 
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Course Code Course Title L P T C 

201ACSSIST Interview Skills Training and Mock Test     

 

 

Aim: 

 Exclusive Pre-Placement Training – both General Aptitude and Technical 

Aptitude is carried out by External Training firms, Corporate Professionals for 

final year students.- with a focus on the Corporate Selection Process  during the 

Campus Hiring Visit 

 

 Mock Tests on Company Specific Aptitude Question papers are carried 

out along with Mock Interviews. Based on such companies face-to-face- 

Technical &  HR –  interviewing style and finally  placement offer provide to the 

students. 

 

 

Course Outcomes: 

• Help candidates reduce their stress and anxiety before a real job interview. 

• Help you boost your confidence. 

• Provide you with useful feedback in a low-stress environment. 

• Help you prepare for behavioral-based interview questions. 

• Interviewing Skills Training focuses on the skills required to conduct engaging 

interviews that include effective questions. 

• This will allow a hiring manager or interviewer to ensure the best practices are followed 

to hire the right candidates with the applicable skills, behavior, and mindset. 

 

 

EMPLOYABILITY,/SKILL DEVELOPMENT 
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Research Integrated Curriculum  

 

 The relationship between teacher and learner is completely different in higher education from 

what it is in school. At the higher level, the teacher is not there for the sake of the student, both 

have their justification in the service of scholarship. For the students who are the professionals of 

the future, developing the ability to investigate problems, make judgments on the basis of sound 

evidences, take decisions on a rational basis and understand what they are doing and why is vital. 

Research and inquiry is not just for those who choose to pursue an academic career. It is central 

to professional life in the twenty-first century. 

 It is observed that the modern world is characterized by heightened levels of complexity and 

uncertainty. Fluidity, fuzziness, instability, fragility, unpredictability, indeterminacy, turbulence, 

changeability, contestability: these are some of the terms that mark out the world of the twenty-

first century. Teaching and research is correlated when they are co-related. Growing out of the 

research on teaching- research relations, the following framework has been developed and 

widely adopted to help individual staff, course teams and whole institutions analyse their 

curricula and consider ways of strengthening students understanding of and through research. 

Curricula can be: 

 

Research – Led: Learning about current research in the discipline 

 Here the curriculum focus is to ensure that what students learn clearly reflects current and 

ongoing research in their discipline. This may include research done by staff teaching them. 

Research – Oriented: Developing research skills and techniques 

Here the focus is on developing student’s knowledge of and ability to carry out the research 

methodologies and methods appropriate to their discipline(s) 

Research – Based: Undertaking research and inquiry 

 Here the curriculum focus is on ensuring that as much as possible the student learns in research 

and or inquiry mode (i.e. the students become producers of knowledge not just consumers). The 

strongest curricula form of this is in those special undergraduate programmes for selected 

students, but such research and inquiry may also be mainstreamed for all or many students. 

Research- Tutored: engaging in research discussions 

 Here the focus is on students and staff critically discussing ongoing research in the discipline. 
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 All four ways of engaging students with research and inquiry are valid and valuable and 

curricula can and should contain elements of them. 

Moreover, the student participation in research may be classified as,   

Level 1: Prescribed Research 

Level 2: Bounded Research 

Level 3: Scaffolded  Research 

Level 4: Self actuated Research 

     Level 5: Open Research 

 Taking into consideration the above mentioned facts in respect of integrating research into the 

B.Sc.,(IT) curriculum, the following Research Skill Based Courses are introduced in the 

B.Sc.,(IT) curriculum. 

 

Semester RSB Courses Credits 

II Research Led Seminar 1 

III Research Methodology 2 

V Participation in Bounded Research 1 

VI Project Work 4 
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Blueprint for assessment of student’s performance in Research Led Seminar Course 

 

 Internal Assessment:         40 Marks 

 Seminar Report (UG)/Concept Note(PG) : 5 X 4= 20 Marks 

 Seminar Review Presentation   : 10 Marks 

  Literature Survey    : 10 Marks 

 Semester Examination :       60 

Marks  

              (Essay type Questions set by the concerned resource persons) 

 

Blueprint for assessment of student’s performance in Research Methodology Courses  

Continuous Internal Assessment:        20 Marks 

 Research Tools( Lab) :        10 Marks 

 Tutorial:         10 Marks  

Model Paper Writing:         40 Marks 

● Abstract:          5 Marks 

● Introduction:          10 Marks 

● Discussion:          10 Marks 

● Review of Literature:        5 Marks 

● Presentation:         10 Marks 

Semester Examination:         40 Marks 

Total:           100 Marks  

*********** 

 

 

 

 

 

 

 

 

Course Code Course Title L T P C 
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20122DSC63A Software Project management 4 1 0 3 

UNIT I INTRODUCTION TO PROJECT MANAGEMENT 

Project Definition – Contract Management – Activities Covered By Software Project 

Management – Overview Of Project Planning – Stepwise Project Planning. 

 

UNIT II PROJECT EVALUATION  

Strategic Assessment – Technical Assessment – Cost Benefit Analysis – Cash Flow 

Forecasting – Cost Benefit Evaluation Techniques – Risk Evaluation. 

 

UNIT III ACTIVITY PLANNING 

Objectives – Project Schedule – Sequencing And Scheduling Activities – NetworkPlanning 

Models – Forward Pass – Backward Pass – Activity Float – Shortening Project 

Duration – Activity On Arrow Networks – Risk Management – Nature Of Risk – Types Of Risk 

– Managing Risk – Hazard Identification – Hazard Analysis – Risk Planning And Control. 

UNIT IV MONITORING AND CONTROL 

Creating Framework – Collecting The Data – Visualizing Progress – Cost Monitoring – 

Earned Value – Prioritizing Monitoring – Getting Project Back To Target – Change 

Control – Managing Contracts – Introduction – Types Of Contract – Stages In Contract 

Placement – Typical Terms Of A Contract – Contract Management – Acceptance. 

UNIT V MANAGING PEOPLE AND ORGANIZING TEAMS 

Introduction – Understanding Behavior – Organizational Behaviour: A Background – 

Selecting The Right Person For The Job – Instruction In The Best Methods – Motivation 

– The Oldman–Hackman Job Characteristics Model – Working In Groups – Becoming A 

Team – Decision Making – Leadership – Organizational Structures – Stress – Health 

And Safety – Case Studies. 

Course Outcomes: 

• Identify the different project contexts and suggest an appropriate management strategy. 

• Practice the role of professional ethics in successful software development. 

• Identify and describe the key phases of project management. 

• Determine an appropriate project management approach through an evaluation of the 

business context and scope of the project.  

 

REFERENCES: 

1. Bob Hughes and MikeCotterell “Software Project Management”, Third Edition, TATA 

McGraw Hill Edition 2004. 

2. Ramesh, Gopalaswamy: "Managing Global Projects ", Tata McGraw Hill, 2001. 

3. Royce.” Software Project Theory”, Pearson Education, 1999. 

4. P.Jalote “Software Project Management In Practice”, Pearson Education, 2000. 

 

EMPLOYABILITY,/ENTREPRENEURSHIP,/SKILL DEVELOPMENT 
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SCHOOL OF ARTS AND SCIENCE 

DEPARTMENT OF COMPUTER SCIENCE 

                              BCA (BACHLOR OF COMPUTER APPLICATION) 

REGULATION 2020 

COURSE STRUCTURE 

 

SEMESTER – I 

Course Code Course Title L T P C 

THEORY 

20110AEC11/  

20111AEC11/ 

20132AEC11/  

20135AEC11 

Tami – I/ Advanced English-I /Hindi-I/ French – I 4 0 0 2 

20111AEC12 English-I 4 0 0 2 

20122SEC13 Programming in C with C++ 5 1 0 4 

      

20112AEC14B Classical algebra 4 1 0 3 

20112AEC15B Numerical and statistical Methods 4 1 0 4 

PRACTICAL 

20122SEC16L Programming in C with C++ Lab 0 0 3 2 

      

                                                                      Total 21 3 3 17 

AUDIT COURSE 

    201LSCIC Indian Constitution - - - 2 
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201LSCUV 

 

Universal Human Values - - - 2 

 

 

 

 

 

 

 

SEMESTER – II 

Course Code Course Title L T P C 

THEORY 

20110AEC21/ 

20111AEC21/ 

20132AEC21/ 

20135AEC21 

Tamil – II/  Advanced English-II  /Hindi-II/ French – II 4 0 0 2 

20111AEC22 English-II 4 0 0 2 

20122SEC23 Data Structure and Algorithms 5 1 0 4 

      

20112AEC24B Discrete Mathematics 4 1 0 4 

20112AEC25B Operations Research  4 1 0 3 

      

PRACTICAL 

20122SEC26L Data Structure and Algorithms Lab 0 0 3 2 

RESEARCH SKILL BASED COURSE 

 

20122RLC27 Research Led Seminar - - - 1 

                                                          Total 21 3 3 18 

AUDIT COURSES 

201LSCCS Communication Skills - - - 2 
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201SSCBE 

 

Basic Behavioral Etiquette - - - 2 

 

 

 

 

 

 

 

 

 

 

SEMESTER – III 

Course Code Course Title L T P C 

THEORY 

20110AEC31/ 

20132AEC31/ 

20111AEC31/ 

20135AEC31 

Tamil – III/Hindi-III/ Advanced English-III  / French – 

III 

4 0 0 2 

20111AEC32 English-III 4 0 0 2 

      

20122SEC33 Internet and Java Programming 4 1 0 4 

20161SEC34 Financial Accounting 4 1 0 4 

20113AEC35A Allied Physics –I 3 1 0 3 

PRACTICAL 

20122SEC36L Internet and Java Programming Lab 0 0 3 2 

 

RESEARCH SKILL BASED COURSE 

20120RMC37 Research Methodology 2 0 0 2 
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                                                          Total 21 3 3 19 

AUDIT COURSE 

201ACLSOAN Office Automation - - - 2 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER – IV 

Course Code Course Title L T P C 

THEORY 

20110AEC41/ 

20111AEC41/ 

20132AEC41/ 

19135AEC41 

Tamil-IV/ Advanced English-IV /Hindi-IV/ French – IV 4 0 0 2 

20111AEC42 English-IV 4 0 0 2 

20122SEC43 Visual Programming 4 1 0 4 

20113AEC44A Allied Physics –II 5 1 0 5 

201ENSTU45 Environmental Studies 2 0 0 2 

PRACTICAL 

20122SEC46L Visual Programming Lab 0 0 3 2 

20113AEC47AL Allied Physics Lab –I 0 0 3 2 

                                                                 Total 19 2 6 19 
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AUDIT COURSE 

201LSCLS Leadership and Management Skills - - - 2 

201SSCAQ General Aptitude and Quantitative  Ability    2 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER – V 

Course Code Course Title L T P C 

THEORY 

 

20122SEC51 Relational Database Management Systems 4 1 0 4 

20122SEC52 .NET Programming 4 1 0 3 

20122SEC53 Designing and supporting  Computer Networks 4 1 0 4 

20122DSC54_ Discipline Specific Elective -I   4 1 0 3 

PRACTICAL 

20122SEC55L Oracle Lab 0 0 3 2 

20122SEC56L .NET Programming Lab 0 0 3 2 

      

RESEARCH SKILL BASED COURSE 

20122BRC57 Participation in Bounded Research - - - 1 
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                                                                        Total 16 4 6 19 

AUDIT COURSE 

201ACLSPSL Professional Skills - - - 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER – VI 

Course Code Course Title L T P C 

THEORY 

20122SEC61 Advanced Web Technology 4 1 0 4 

20122SEC62 Operating System 4 1 0 5 

20122DSC63_ Discipline Specific Elective –II 4 1 0 3 

201_ _OEC(2 

Digit Course 

Name ) 

Open Elective     4 0 0 2 

PRACTICAL 

20122SEC64L Advanced Web Technology Lab 0 0 3 2 
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20122SEC65L Operating System Lab 0 0 3 2 

20122PRW66 Project Work - - - 4 

20122PROEE Program Exit Examination - - - 1 

                                                             Total 16 3 6 23 

AUDIT COURSE 

201SSCIM Interview Skills Training and Mock Test - - - 2 

201LSCCE Community Engagement - - - 1 

      

Total Credits –Programme 115 

Total Credits - Audit Courses 19 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discipline Specific Electives 

Semester Discipline Specific Elective Courses 

V a) 20122DSC54A- Computer Organization and Architecture 

b) 20122DSC54B - E-learning 

VI 

a) 20122DSC63A- Software Project Management 

b) 20122DSC63B - Object Oriented Analysis and Design 
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Open Electives 

 

Semester Open Elective Courses 

 

VI 

a) 201TAOEC-Tamil  IlakkiyaVaralaru 

b) 201ENOEC- Journalism 

c) 201MAOEC-Development of Mathematical Skills 

d) 201PHOEC-Instrumentation 

e) 201CHOEC-Food and Adulteration 

f) 201MBOEC-Wildlife Conservation 

g) 201CSOEC-E-Learning 

h) 201CMOEC-Banking Service 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3117



 

 

  

GRADUATE ATTRIBUTES : 

 Information Literacy 

  Problem Analysis 

  Design/development of solutions  

  Modern tool usage 

  Professional and Ethical understanding 

 

PROGRAMME OBJECTIVES: 

 Be exposed to the syntax of C.  
 Be Familiar with the Basics of C Programming Language.  

 To study about Graphics programming using java Language 

 Design and implement reliable and maintainable object-oriented applications of moderate 

complexity composed of several classes 

 To learn the basic principles of database and database design  

 To understand computational development of graphics with mathematics 

 

 

 

 

PROGRAMME OUTCOMES (OI): 

 Able to understand and design the solution to a problem using object-oriented 

programming concepts 

 Trace the flow of information from one node to another node in the network 

 Design Databases for applications.  

 Able to Measure the product and process performance using various metrics 
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 Gain the knowledge of different media streams in multimedia transmission 

 Apply the various optimization techniques. 

 

 

COURSES (CI): 

 Core -I Programming in C with C++ 

 Core -II Data Structure and Algorithms 

 Core -III Internet and Java Programming 

 Core –IV Visual Programming 

 Core –V Relational Database Management Systems 

 Core –VI .NET Programming 

 Core –VII Designing and supporting  Computer Networks 

 Core –VIII Advanced Web Technology 

 Core –IX Operating System 
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CURRICULUM MAPPING 

                                                   Outcomes 
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Course Code Course Title L T P C 

20110AEC11 Tamil-I 4 0 0 2 
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Course Outcome: 

• Learn the changes occurred in literature since classical period. 

• Make use of vocabulary systematically. 

• Obtaining More information about one’s culture and tradition;  

• Encourage creative writing and developing self-confidence. 

• Aiming at enriching human excellence;  

• Increasing the level of comprehension and exercising communal harmony 
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COURSE CODE COURSE TITLE L T P C 

20111AEC11 Advanced English-I 4 0 0 2 

 

Aim:  

 To improve the knowledge of English  

Objective: 

 To familiarize with the glossary terms, figures of speech 

 To improve vocabulary  

 To learn how to edit and proof read 

 To know the comparison and contrast and cause and effect forms  

 To understand the impact of the speeches of famous people 

Outcome:  

 Develop vocabulary 

 Read and comprehend literature 

 

UNIT –I  

Glossary of grammar terms  

Figures of speech  

 

UNIT – II  

Foreign words and phrases 

British and American Vocabulary 

 

UNIT – III  

Speeches of famous people:  Mahatma Gandhi-Abraham Lincoln-Swami Vivekananda-John F. 

Kennedy 

 

UNIT – IV  

Editing Proof reading  

 

UNIT – V  

Comparison and contrast  

Cause and effect  

 

SKILL DEVELOPMENT  

References: 

English Grammar                                       -Wren and Martin 

English Grammar and Composition       -Radhakrishna Pillai 

Essentials of Business Communication     -Rajendra Pal &J.S Korlahalli Sultan Chand & Sons  

English for writers and translators             -Robin Macpherson 

Technical Communication                         -Meenakshi Sharma & Sangeetha Sharma 
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The World’s Great Speeches                     - Sudhir Kumar Sharma Galaxy Publishers 

English Work Book-I&II                           -Jewelcy Jawahar 
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Course Code Course Title L T P C 

20111AEC12 English-I 4 0 0 2 

 

AIM:  

To acquaint students with learning English through literature 

OBJECTIVE: 

 To improve English delightfully through simple poems, essays  

 To throw light on fiction 

 To read and comprehend literature 

OUTCOME:  

 Read and comprehend literature 

 

UNIT –I 

The Art of Reading                                                - Lin Yutang 

An Eco-Feminist Vision                                        -Aruna Gnanadason 

 

UNIT – II 

The Merchant of Death                                -Nanda Kishore Mishra & John Kennet      

She Spoke for all Nature                      -Young world ‘The Hindu’ 

 

UNIT –III 

Because I could not Stop for Death         -Emily Dickinson 

Stopping by Woods on a Snowy Evening        -Robert Frost 

UNIT –IV 

Enterprise             -Nissim Ezekiel 

Love poem for a wife                                            -A.K Ramanujam 

UNIT –V 

Oliver Twist                                                           -Charles Dickens 

EMPLOYABILITY 

REFERENCES:-  

The Art of Reading/ Experiencing Poetry.         -S.Murugesan and Dr.K.Chellappan 

                                             Emerald Publishers 
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Course Code Course Title L T P C 

20122SEC13 Programming in C with C++ 5 1 0 4 

 

AIM  

      To equip the students with fundamental programming principles and concepts of object 

oriented design.  

OBJECTIVES:  

The students should be made to:  
 Be exposed to the syntax of C.  
 Be familiar with programming in C.  
 Learn to use arrays, strings, functions, pointers, structures and unions in C.  
 To learn how C++ supports Object Oriented principles such as abstraction, 

polymorphism etc 

 To understand and apply the principles hiding, localization and modularity in 

software 

 Design and implement reliable and maintainable object-oriented applications of 

moderate complexity composed of several classes 

 

UNIT -I 
   Introduction - Basic Structure of C Programs - Character set -C Tokens - Constants -

Variables-Data Types - Declaration and Assigning Values to Variables - Defining Symbolic 

Constants - Operators - Expressions - Type conversions - Built-in functions. 

UNIT -II 
  Managing Input and Output Operators - Decision Making and Branching - Decision 

Making and Looping – Arrays and its Types. 

UNIT –III 

  Functions: The Form of C Functions-Return Values and Their Types -Calling a Function-

Category of Functions- Nesting of Functions-Recursion- Structures and Unions-Pointers. 
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UNIT-IV 

  Basic concepts of OOPs- Benefits and Application of OOPs- Inline functions- Function 

overloading – Friend and Virtual Functions -Constructors and Destructors - Operator 

overloading. 

UNIT-V 

  Inheritance and its Types- Files - Classes for file stream operations - Opening, Closing 

and processing files - End of file Detection - File Pointers - Updating a file - Error handling 

during file operations - Command Line Arguments - Templates - Exception Handling. 

 

EMPLOYABILITY 

OUTCOMES:  

At the end of the course, the student should be able to:  

 Design C Programs for problems.  

 Write and execute C programs for simple applications 

 Able to understand and design the solution to a problem using object-oriented 

programming concepts. 

 Able to demonstrate the use of virtual functions to implement polymorphism. 

 Understand functions and parameter passing. 

 Be able to do numeric (algebraic) and string-based computation. 

 Understand object-oriented design and programming 

 

REFERENCE BOOKS: 

1. “Programming in C” – E. Balagurusamy – Tata McGraw-Hill Publications 

2. “Programming with C” – Byron S.Gottfried – Schaum’s outline series – Tata 

McGraw-Hill publications. 

 

3. "Object oriented programming with C++”. E. Balagurusamy,Tata McGraw Hill 

Publishing ltd., New Delhi, 1995. 

4. “C++ The complete reference”- Herbert Schilt, 3rd edition, Tata McGraw  Hill Pub-

Ltd., 1999 
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Course code Course Title L T P C 

20112AEC14B Classical Algebra 4 1 0 3 

 

 

OBJECTIVES: 

 

              To learn about the expansion of a Binomial Theorem for a rational index using 

vandermonde’s theorem. Further we aim at learning problems to be solved using the different 

types in Binomial series .Understanding the relation between roots and coefficients of 

polynomial equations-symmetric functions-sum of r 
th

 power of the roots-two methods 

And Reciprocal equations-Descartes’ rule of signs-simple problems. 

 

UNIT-I 

    Binomial, exponential and logarithmic series (formulae only)-Summations. 

 

UNIT-II 

              Non singular, symmetric, skew symmetric orthogonal, Hermition, skew Hermition and 

unitary matrices-characteristic equation, Eigen values, Eigen vector-Cayley Hamilton’s 

theorem(proof not needed)-simple applications. 

 

UNIT-III 

              Relation between roots and coefficients of polynomial equations-symmetric functions-

sum of r 
th

 power of the roots-two methods. 

 

UNIT-IV 

              Transformation of equations-diminishing, increasing and multiplying the roots by a 

constant-forming equation with the given roots. 

 

UNIT-V 

             Reciprocal equations-Descartes’ rule of signs-simple problems. 
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EMPLOYABILITY 

LEARNING OUTCOMES 

 

By the end of this course, you should: 

 Understand the theory of, and be able to solve problems in Cayley Hamilton Theorem, 

and finding the Eigen values & Eigen vectors 

 be able to manipulate relation between root and coefficients, symmetric functions of the 

roots in terms of the coefficients and transformation of equation . 

 be able to calculate summation related to Binomial, Exponential and Logarithmic series  

 

REFERENCE BOOKS: 

 Algebra-T.K.M.Pillai, Vol1&2. 

 

 

 

 

 

 

 

 

 

 

 

 

Course code Course Title L T P C 
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20112AEC15B Numerical And Statistical Methods 4 1 0 4 

 

OBJECTIVES:  

 

The roll of numerical analysis is to develop and analyze the numerical techniques. In this paper, 

different methods for finding the roots of algebraic and transcendental equations, solutions of 

simultaneous equations, solutions of ordinary differential equations  

Solution of Linear systems, Numerical differentiation and integration interpolation with equal & 

unequal intervals are concentrated. Correlation coefficient and its properties Linear Regression 

and its properties, Test of significance would also be taught. 

 

UNIT-I 

 Algebraic and transcendental equations-the iteration method –the Newton Raphson method-False 

Position method-the bisection method 

UNIT-II 

 Interpolation-Finite difference –Newton’s formulae for interpolation-Lagrange’s formulae for 

interpolation-Gaussian  elimination method –Gauss-Seidal method. 

UNIT-III 

 Numerical different ion and integration-Maximum and minimum values of a tabulated functions-

Trapezoidal rule-Simpson’s rule –Numerical solution of ordinary differential equations-Euler’s 

method –Runge Kutta methods-Predictor corrector method-Boundary value problems. 

UNIT-IV 

 Correlation –different types of correlation –Karl Pearson’s spearman’s correlation-Regression-

Regression coefficients-Regression equations-Properties of correlation and regression 

coefficients. 

 

 

 

UNIT-V 
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 Test of hypothesis-null and alternative hypothesis-tests of significance based on normal and 

distribution for mean, simple correlation and proportion Chi square test-independents of 

attributes and goodness of fit-applications. 

 

EMPLOYABILITY 

 

Learning outcomes 

By the end of this course, you should be able to calculate the solution of algebraic and 

transcendental equations. 

 solutions of simultaneous equations,be able to calculate the area of the given curve 

 Understood the concept of correlation and regression 

 A knowledge of test of significance based on parametric and non – parametric test 

 

REFERENCE BOOKS: 

1. Introductory methods of numerical analysis S.S.Sastry, PHI 

    2. Fundamentals of mathematical statistics-S>C>Gupta & V.K.Kapoor. 
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Course Code Course Title L T P C 

20122SEC16L Programming in C with C++ Lab 0 0 3 2 

 

1. Solution of a Quadratic Equation (all cases). 

2. Sum of Series (Sine, Cosine, e
x
) 

3. Ascending and descending order of number using Arrays (Use it to find largest and 

smallest numbers). 

4. Sorting of names in Alphabetical order. 

5. Write a c program for Matrix Operations (Addition, Subtraction, Multiplication- use 

functions). 

6. Write C++ program using a class to represent a bank  account  with data members- 

name of depositor, account number,  type  of  account, balance and member functions - deposit 

amount, withdraw  amount,  show Name and balance. Check the program with your own data. 

7. Write C++ programs for implementing inheritance. 

8. Write a C++ program using friend function. 

9. Write a C++ program which reads a text from a file and the display the following 

information (Number of Lines, Number of words, and Number of characters). 

 

 
10. File Processing: Mark sheet preparation. 

 

 

SKILL DEVELOPMENT  

 

Course Outcome: 

• Read understand and trace the execution of programs written in C language. 

• Write the C code for a given algorithm. 

• Implement programs with pointers and arrays, perform pointer arithmetic, and use the pre-

processor. 

• Write programs that perform operations using derived data types.  

• Illustrate flowchart and algorithm to the given problem. 

• Understand basic Structure of the C-Programming ,declaration and usage of variables 
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Course Code Course Title L T P C 

201ACLSICN Indian Constitution - - - - 

 

OBJECTIVES: 

 To make the students understand about the Democratic Rule and Parliamentarian 

Administration. 

  To appreciate the salient features of the Indian Constitution. 

 To know the fundamental Rights and Constitutional Remedies. 

 To make familiar with powers and positions of the Union Executive, Union Parliament 

and the Supreme Court. 

 To exercise the adult franchise of voting and appreciate the Electoral system of Indian 

Democracy. 

  

UNIT I: THE MAKING OF INDIANCONSTITUTION 

The Constituent Assembly Organization Character – Work – Salient features of the constitution 

– Written and Detailed Constitution – Socialism – Secularism – Democracy and Republic.  

 

UNIT II: FUNDAMENTAL RIGHTS AND FUNDAMENTAL DUTIES OF THE CITIZENS 

 

Right of Equality – Right of Freedom – Right against Exploitation – Right to Freedom of 

Religion – Cultural and Educational Rights – Right to Constitutional Remedies – Fundamental 

Duties  . 

 

 

UNIT III: DIRECTIVE PRINCIPLES OF STATE POLICY 

Socialism   Principles – Gandhian Principles – Liberal and General Principles – Differences 

between Fundamental Rights and Directive principles. 

 

UNIT IV: THE UNION EXECUTIVE, UNIONPARLIAMENT AND SUPREME COURT 

Powers  and positions of the President – Qualification Method of Election of President and vice 

president – Prime Minister Rajya Sabha- Lok Sabha – The Supreme Court – High Court – 

Functions and position of Supreme court and High Court. 
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UNIT V: STATE COUNCIL – ELECTION SYSTEM AND PARTLIAMENTARY  

DEMOCRACY IN INDIA 

State council of Ministers – Chief Minister – Election system in India- Main features – Election 

Commission - Features of Indian Democracy. 

 

SKILL DEVELOPMENT  

 

 

OUTCOMES 

1. Democratic values and citizenship Training are gained. 

2. Awareness on Fundamental Rights are established. 

3. The functions of union Government and State Governments are learnt. 

4. The power and functions of the Judiciary learnt thoroughly. 

5. Appreciation of Democratic parliamentary Rule is learnt. 

REFERENCE BOOKS: 

1. Palekar S.A. Indian Constitution Government and polities, ABD Publications, India. 

2. Aiyer Alladi, Krishnaswami, Constitution and fundamental rights 1955. 

3. Markandan K.C. Directive Principles in the Indian Constitution 1966. 

4. Kashyap Subash C Our Parliament, National  Book, Trust New Delhi 1989. 
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Course Code Course Title L T P C 

201ACLSUHV Universal Human Values 

 

- - - 2 

 

Aim: 

This course aims at making learners conscious about universal human values in an 

integralmanner, without ignoring other aspects that are needed for learner’s personality 

development. 

 

Course Objectives : 

The present course deals with meaning, purpose and relevance of universal human values and 

how to inculcate and practice them consciously to be a good human being and realiseone’s 
potentials. 

Course  Outcomes : 

By the end of the course the learners will be able to: 

1. Know about universal human values and understand the importance of values 

in individual, social circles, career path, and national life. 

2. Learn from case studies of lives of great and successful people who followed 

and practised human values and achieved self-actualisation. 

3. Become conscious practitioners of human values. 

4. Realise their potential as human beings and conduct themselves properly in the 

ways of the world. 

Unit I 

 Introduction:What is love? Formsoflove—forself, parents, family, friend, spouse, 

community, nation, humanity and other beings, both for living and non-living 

• Love and compassion and inter-relatedness 

• Love, compassion, empathy, sympathy and non-violence 

• Individuals who are remembered in history for practicing compassion and love. 
• Narratives and anecdotes from history, literature including local folklore 

• Practicing love and compassion: What will learners learn gain if  they practice  

love and compassion? What will learners lose if they don’t practice love and compassion? 

• Sharing learner’s individual and/or group experience(s) 

• Simulated Situations 

• Casestudies 
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Unit II 

 

• Introduction: What is truth? Universal truth, truth as value, truth as fact (veracity, 

sincerity, honesty among others) 

• Individuals who are remembered in history for practicing thisvalue 

• Narratives and anecdotes from history, literature including localfolklore 

• Practicing Truth: What will learners learn/gain if they practice truth? What will 

learners lose if they don’t practiceit? 

• Learners’ individual and/or group experience(s) 

• Simulated situations 

• Casestudies 

Unit III 

• Introduction: What is non-violence? Its need. Love, compassion, empathy 

sympathy for others as pre-requisites for non-violence  

• Ahimsa as non-violence and non-killing 

• Individuals and organisations that are known for their commitment to non- 

       violence 

• Narratives and anecdotesaboutnon-violence from history,and literature including 

       local folklore 

• Practicingnon-violence: What will learners learn/gain if they practice non- 

violence? What will learners lose if they don’t practice it? 

• Sharing learner’s individual and/or group experience(s) about non-violence 

• Simulated situations 

• Casestudies 

Unit IV 

• Introduction: What is righteousness? 

• Righteousness and dharma, Righteousness and Propriety 

• Individuals who are remembered in history for practicing righteousness 

• Narratives and anecdotes from history, literature including local folklore 

• Practicing righteousness: What will learners learn/gain if they practice righteousness? 

What will learners lose if they don’t practice it? 

• Sharing learners’ individual and/or group experience(s) 

• Simulated situations 

• Casestudies 

Unit V 

• Introduction: What is peace? Its need, relation with harmony and balance 

• Individuals and organisations that are known for their commitment to peace 

• Narratives and Anecdotes about peace from history, and literature including local 

        folklore 

• Practicing peace: What will learners learn/gain if they practice peace? What will 
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learners lose if they don’t practice it? 

• Sharing learner’s individual and/or group experience(s) about peace 

• Simulatedsituations 

• Casestudies 

Unit VI 

• Introduction: What is service? Forms of service for self, parents, family, friend, spouse, 

community, nation, humanity and other beings—living and non-living, persons in distress 

ordisaster. 

• Individuals who are remembered in history for practicing this value. 
• Narratives and anecdotes dealing with instances of service from history, literature 

       including local folklore 

• Practicingservice: What will learners learn/gain gain if they practice service? What will 

learners lose if they don’t practice it? 

• Sharing learners’ individual and/or group experience(s) regarding service 

• Simulated situations 

• Casestudies 

Unit VII 

• Introduction: What is renunciation? Renunciation and sacrifice. Self-restrainand 

       Ways of overcoming greed. Renunciation with action as true renunciation 

• Individuals who are remembered in history for practicing this value. 

• Narratives and anecdotes from history and literature,including local folklore about 

individuals who are remembered for their sacrifice and renunciation. 

• Practicing renunciation and sacrifice: What will learners learn/gain if they practice 

Renunciation and sacrifice? What will learners lose if they don’t practiceit? 

• Sharing learners’ individual and/or group experience(s) 

• Simulated situations 

• Casestudies 

 

 

 

 

 

Course Code Course Title L T P C 

20110AEC21 Tamil-II 4 0 0 2 
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COURSE CODE COURSE TITLE L T P C 

20111AEC21 Advanced English-II 4 0 0 2 

 

Aim:  
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 To improve the knowledge of English  

Objective: 

 To understand the format of e-mail, fax and memos 

 To write itinerary, checklist, invitation, circular, instruction, recommendations 

 To understand the impact of the biographies of famous people 

Outcome:  

 Develop writing skill 

 Read and comprehend literature 

 

UNIT –I  

E-mail, Fax, Memos  

UNIT – II  

Itinerary, Checklist 

UNIT – III  

Invitation, Circular  

UNIT – IV  

Instruction, Recommendations 

UNIT – V  

Biographies of famous people: 

Mother Teresa-Madam Curie-Charles Chaplin-Vikram Sarabhai  

EMPLOYABILITY 

References: 

English Grammar                                       -Wren and Martin 

English Grammar and Composition  -Radhakrishna Pillai 

Technical Communication                         -Meenakshi Sharma & Sangeetha Sharma 

Inspiring Lives                                           -Maruthi Publishers 

English Work Book-I&II                           -Jewelcy Jawahar 

 

Course Code Course Title L T P C 

20111AEC22 English-II 4 0 0 2 

 

AIM: 

To acquaint learners with different trends of writing 

OBJECTIVE: 
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 To empower students to acquire language skills through literature 

 To enable the students to appreciate literature 

 To develop the conversational skills through one act plays 

OUTCOME:  

 Read and comprehend literature 

 Read and appreciate literature 

 Know more about Mahatma Gandhi, Mother Teresa, Martin Luther King 

UNIT – I 

Ecology                                       -A.K. Ramanujan     

Gift                                        -Alice Walker 

The First Meeting                                      -Sujata Bhatt 

UNIT –II 

Fueled                                                   -Marcie Hans 

Asleep                                                   -Ernst Jandl 

Buying and selling                                                 -Khalil Gibran 

UNIT –III 

The End of living and The Beginning of Survival - Chief Seattle 

 

My Wood                                                              - E.M.Forster 

The Meeting of Races                                      - Rabindranath Tagore 

UNIT – IV 

The Refugee                                                               -K.A. Abbas 

I Have a Dream                                       -Martin Luther king 

Those People Next Door                                     -A.G. Gardiner 

UNIT – V 

Marriage is a private Affair                                     -Chinua Achebe 

The Fortune Teller                                                      -Karel Capek 

Proposal                                       -Anton Chekov 

 

 

SKILL DEVELOPMENT  

 

 

REFERENCES:-  
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Gathered Wisdom                                                      -GowriSivaraman EmeraldPublishers 

3141



 

Course Code Course Title L T P C 

20122SEC23 Data Structure and Algorithms 5 1 0 4 

 

AIM 

To equip the students with principles data structure concepts and algorithms. 

 

OBJECTIVES:  

 

The Student Should Be Made To:  

 Be Familiar with the Basics of C Programming Language.  

 Be Exposed To The Concepts Of Adts  

 Learn Linear Data Structures – List, Stack, And Queue.  

 Be Exposed To Sorting, Searching, Hashing Algorithms  

 

UNIT –I 

Arrays and sequential Representations - Ordered Lists - stacks and   Queues- Evaluation of 

expressions - Multiple stacks and queues - Singly Linked lists - linked stacks and queues - 

polynomial addition - doubly linked lists and dynamic storage management - strings. 

 

UNIT-II 

Trees - binary tree representations - Tree traversal - Threaded  binary trees  -  binary tree 

representation of trees - set  representations -decision  trees  - games trees and counting binary 

trees -graphs  and  representations  traversals,  connected components and  spanning  trees  

shortest paths and transitive closure - activity networks - topological sort and  critical  paths. 

 

UNIT-III 

Algorithms  -  conventions - Writing structured  programs  - Analyzing  algorithms - sorting heap 

sort - binary search - finding the maximum and  minimum – merge sort – quick sort - selection 

sort 

 

 

3142



 

 

UNIT-IV 

Greedy method: The general method - optimal storage on tapes knapsack problem -  job 

sequencing with deadlines - optimal merge patterns -  minimum spanning trees-single source 

shortest paths. 

 

UNIT-V 

  Backtracking    :  The general method - the 8  queens problem -  sum  of    subsets  - 

 graph  coloring - Hamiltonian cycles  -  knapsack  problem.     BRANCH AND BOUND: The  

 general method - 0/1 knapsack problem -     Traveling salesperson - Efficiency considerations. 

 

EMPLOYABILITY 

OUTCOMES:  

At the end of the course, the student should be able to:  

 Use the control structures of C appropriately for problems.  

 Apply the different linear data structures to problem solutions.  

 Critically analyze the various algorithms.  

 

 

REFERENCE BOOKS: 

1. Fundamental of Data Structure - Ellis Horowitz and Sartaj Sahni. 

       Chapters 2,3,4,5 only (Excluding 2.3,3.2,4.5,4.6,4.7,4.10,4.12,6.5) 

2. Fundamental of computer algorithms - Ellis Horowitz and sartaj Sahni  

       Galgotia Publications. 

3. Data Structures - LIPSCHUTA, Tata MaGrawHill, Schaum's Outline series. 
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Course code Course Title L T P C 

20112AEC24B Discrete Mathematics 4    1 0 4 

 

OBJECTIVES:  

Algebraic structures like Groups ,cosets , different types of morphisms of groups fundamental 

them of homomorphism are concentrated. Graph Theory is an integral part of Discrete 

Mathematics. It has applications to many fields, including computer science, physics, chemistry, 

psychology and sociology. In this course we teach basic topics in graph theory 20 such as Trees, 

Directed graphs, Connectivity, Euler tours are also  concentrated 

UNIT I 

Groups- Types – Propertices  Of Groups- Semi Groups-Monoids – Problem In Groups- Cyclic 

Groups And Subgroups  

 

UNIT-II 

cosets & lagrange’s thm-Normal groups and quotient groups- Different types of morphisms of 

groups fundamental thm of homomorphism. 

 

UNIT III 

Graph theory - Basic concepts- Finite and infinite graph – Incidence and degree ideas on  

vertices- Isomorphism-sub graphs – Walks – Paths and circuits 

 

UNIT IV 

Connected Graphs And Disconnected Graphs And Components - Euler Graphs – Hamiltonian 

Path And Circuits 

 

UNIT V 

Trees-properties of trees -pendent vertices – Distance and centers in a tree rooted and binary 

trees. 
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EMPLOYABILITY 

Learning outcomes 

By the end of this course, you should be able  

 Understood the concept of Algebraic structures like Groups ,cosets , different types of 

morphisms of groups fundamental theorem of homomorphism  

 Knowledge in Graph Theory 

 Understood  the properties of Graph Theory 

 Understood the concept of Euler theorem and its applications 

 

REFERENCE BOOKS: 

1. Algebra - Arumugan Issac 

2. Graph theory – Narasingh deo 
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Course Code Course Title L T P C 

20112AEC25B Operations Research 4 1 0 3 

 

OBJECTIVES: 

     Optimization is an important tool of modern applied mathematics. This course gives an 

idea to the student to recognize potential linear programming problems, to humiliate such 

problems as linear programming models, to employ the proper computational techniques to solve 

these problems, and to understand the mathematical aspects that tie together these elements of 

linear programming. The objective of this paper is to highlight the theoretical, computational and 

applied aspects of linear programming problems. 

 

UNIT — I  

Basic of operations research (OR) characteristics of  OR - Necessity of OR in industry, OR and 

decision making - role of computers in OR Linear Programming: Formulations and graphical 

solution of (2 variable) canonical and standard terms of  linear programming problem.  

UNIT — II  

Algibric Solution: Simplex methods — Charnes method of penality - Two phase simplex 

method.  

UNIT — III  

Transportation Model: Definition — Formulation and solution of transportation models the row 

— Minima, column minima, Matrix minima and Vogel’s  approximation method.Assignment 

Model: Definition of assignment model— comparison with transportation model -  Formulation 

and solution of assignment model 

UNIT — IV  

Sequencing problem: Processing of n jobs through 2 machines - processing n jobs through 3 

machines - processing 2 jobs through m machine Games Theory: Characteristics of games —

Maximin, Minmax, criteria of optimality — Dominance property - Algebraic and graphical 

method of solution of solving 2 x 2 games 

.UNIT — V  

PERT computation — Resource scheduling.  
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EMPLOYABILITY 

Learning outcomes 

 

By the end of this course,   

 Students using OR techniques  in business tools for decision making  

 Students develop PERT and CPM networks and finding the shortest path  

 Understand the concept of  sequencing problems and game theory 

 Students gets the knowledge about inventory theory 

 

REFERENCE BOOKS: 

1. Hamdy A. Taha: Operation Research - An Introduction 5
th

 Edition, PHI, New Delhi 1996 

2. Ackoff, R Land Sasieni, M.N: Fundamental of Operation research, John Wiley and sons, 

New york 1968. 
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Course Code Course Title L T P C 

20122SEC26L Data Structure and Algorithms Lab 0 0 3 2 

 

 1. SORTING: 

  a. Bubble sort 

  b. Heap sort 

  c. Insertion Sort 

 2. SEARCHING: 

  a. Linear search 

  b. Binary search 

 3. Operations on Stack 

 4. Operations on Queue 

 5. Operations on single Linked list 

 6. Operations on doubly linked list 

7. Binary Tree Traversal 

EMPLOYABILITY 

Course Outcome: 

• Implement basic data structures such as arrays and linked list. 

• Programs to demonstrate fundamental algorithmic problems including Tree Traversals, Graph 

Traversals and Shortest Paths. 

• Implement various searching and sorting algorithms. 

• To develop application using data structure algorithms. 

• Implement the concept of data structures through ADT including List,Stack,Queues. 

• Apply Algorithm for solving problems like sorting,searching,insertion and deletion of data 
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Course Code Course Title L T P C 

201ACLSCOS Communication Skills - - - 2 

Aim:  

Course Objectives : 

This course has been developed with the following objectives: 

1. Identify common communication problems that may be holding learnersback 

2. Identify what their non-verbal messages are communicating toothers 

3. Understand role of communication in teaching-learningprocess 

4. Learning to communicate through the digitalmedia 

5. Understand the importance of  empatheticlistening 

6. Explore communication beyondlanguage. 

Course Outcome : 

By the end of this program participants should have a clear understanding of what good 

communication skills are and what they can do to improve their abilities. 

Unit I 

• Techniques of effectivelistening 

• Listening andcomprehension 

• Probing questions 

• Barriers tolistening 

Unit II 

• Pronunciation 

• Enunciation 

• Vocabulary 

• Fluency 

• CommonErrors 

Unit III 

• Techniques of effectivereading 

• Gathering ideas and information from a giventext 
i. Identify the main claim of  thetext 
ii. Identify the purpose of the text 
iii. Identify the context of the text 
iv. Identify the concepts mentioned 
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• Evaluating these ideas and information 

i. Identify the arguments employed in the text 
ii. Identify the theories employed or assumed in the text 
• Interpret thetext 
i. To understand what a textsays 

ii. To understand what a textdoes 

iii. To understand what a textmeans 

Unit IV 

• Clearly state theclaims 

• Avoid ambiguity, vagueness, unwanted generalisations and over simplification of 

       issues 

• Provide backgroundinformation 

• Effectively argue theclaim 

• Provide evidence for theclaims 

• Use examples to explainconcepts 

• Followconvention 

• Be properlysequenced 

• Use proper signpostingtechniques 

• Be well structured 

i. Well-knit logicalsequence 

ii. Narrativesequence 

iii. Categorygroupings 

• Different modesofWriting - 

i. E-mails 

ii. Proposal writing for HigherStudies 

iii. Recording the proceedings ofmeetings 

iv. Any other mode of writing relevant forlearners 

Unit V 

 Role of Digital literacy in professionallife 

 Trends and opportunities in using digital technology inworkplace 

 InternetBasics 

  

 Introduction to MS Officetool 

 

Office 

 

 Excel 

 

 Powerpoint 

 

Unit VI 
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 Introduction to social mediawebsites 

 Advantages of socialmedia 

 Ethics and etiquettes of socialmedia 

 How to use Google searchbetter 

 Effective ways of using SocialMedia 

 Introduction to DigitalMarketing 

Unit VII 

 Meaning of non-verbalcommunication 

 Introduction to modes of non-verbalcommunication 

 Breaking the misbeliefs 

 Open and Closed Bodylanguage 

 Eye Contact and FacialExpression 

 HandGestures 

 Do's andDon'ts 

 Learning fromexperts 

 Activities-BasedLearning 

 

SKILL DEVELOPMENT  

 

Reference: 

1. SenMadhucchanda (2010), An Introduction to Critical Thinking, Pearson,Delhi 

2. Silvia P. J. (2007), How to Read a Lot, American Psychological Association, 

Washington DC 

 

 

 

Course Code Course Title L T P C 

20110AEC31 Tamil-III 4 0 0 2 
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Course Code COURSE TITLE L T P C 

20111AEC31 Advanced English-III 4 0 0 2 

 

Aim:  

3153



 To improve the knowledge of English  

Objective: 

 To familiarize with the organs of speech and the description and classification of speech 

sounds 

 To understand consonant cluster, syllable, word accent and intonation. 

 To know how to interpret graphics 

 To write slogans and advertisements 

Outcome:  

 Understand Phonetics 

 Develop writing skill 

 

UNIT –I  

The organs of speech, Classification of speech sounds , Vowels and Diphthongs 

UNIT –II  

Consonants, Consonant cluster  

UNIT – III 

Syllable, Word accent, Intonation 

UNIT – IV  

Idiom, Interpretation of graphics 

UNIT – V  

Slogan writing, Writing advertisement  

UNIT – V  

 

Slogan writing, Writing advertisement  

 

SKILL DEVELOPMENT  

 

References: 

English Grammar                                             -Wren and Martin 

English Grammar and Composition             -Radhakrishna Pillai 

Technical Communication                               -Meenakshi Sharma & Sangeetha Sharma 

A text book of Phonetics for Indian Students  -T.B. Balasubramaniyan     

 

 

Course Code Course Title L T P C 

20111AEC32 English-III 4 0 0 2 
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AIM: 

To acquaint students with learning English through literature 

OBJECTIVE: 

 To sensitize students to language use through prescribed text 

 To develop the conversational skills through one act plays 

OUTCOME:  

 Read and comprehend literature 

 

UNIT – 1 

The Doctor’s World             - R.K. Narayan 

The Postmaster             - Rabindranath Tagore 

Princess September            - E.Somerest Maugham 

UNIT – II 

The Price of Flowers             -Prabhat Kumar Mukhopadhyay 

The Open Window             -Saki 

The Model Millionaire            -Oscar Wilde 

UNIT –III 

My Brother My Brother            - Norah Burke 

Uneasy Home Coming                     - Will F. Jenkins 

Resignation             - Premchand 

 

UNIT –IV 

The Referee                                      -W.H. Andrews & Geoffrey Dreamer 

The Case of the Stolen Diamonds    -Farrell Mitchell 

UNIT – V 

The Dear Departed             -Stanley Houghton 

The Princess and the Wood Cutter   -Alan Alexander Milne 

SKILL DEVELOPMENT  

 

REFERENCES:-  

Nine Short Stories                         -Steuart H.King  Blackie Books 

One-Act plays of Today                    -T.Prabhakar  Emerald Publishers 
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Course Code Course Title L T P C 

20122SEC33 Internet and Java Programming 4 1 0 4 
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AIM 

To equip the students with basic programming skill in Java 

 

OBJECTIVE 

 To understand the core principles of the Java Language 

 To study about Graphics programming using java Language 

 To learn visual tools to produce well designed, effective applications and applets. 

 

UNIT-I 

Introduction to the Internet - Internet Technologies - Internet Browsers 

 

UNIT-II 

Decision making and looping statements -Classes, Objects and Methods 

 

UNIT-III 

Arrays, strings and vectors- Interfaces: Multiple Inheritance – Packages: Putting classes together 

- Multithreaded Programming  

 

UNIT-IV 

Managing Errors and Exceptions - Applet programming- Graphics programming 

 

UNIT-V 

Managing Input/Output files in Java 

 

EMPLOYABILITY 

OUTCOMES: 

 Understand the format and use of objects. 
 Understand basic input/output methods and their use. 
 Understand object inheritance and its use. 
 Understand development of JAVA applets vs. JAVA applications. 
 Understand the use of various system libraries. 

 

 

REFERENCE BOOKS: 
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1. “World Wide Web Design with HTML”, C.Xavier, Tata McGraw-Hill Publishing Company 

Limited for Unit-1. 

2. “Programming with Java”, E.Balagurusamy, Tata McGraw-Hill Publishing Company Limited 

for Unit-2, 3, 4, 5. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Course Code Course Title L T P C 

20161SEC34 Financial  Accounting 4 1 0 4 
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AIM: 

 To train the students to record all business events as per standard principles and established 

conventions. 

 

OBJECTIVIES: 

 

 To ascertain whether the business operations have been profitable or not 

 To assess the financial position of the business. 

 To generate information. 

 

UNIT – I 

 Meaning of Accounting- Meaning & objects of Book Keeping – Advantages of Accounting – 

Concepts and conventions – Principles of double entry – Kinds of accounts – Journal and ledger 

accounts. 

 

UNIT – II 

              Subsidiary books – Advantages Subsidiary books - Purchases Book, Sales Book, 

Purchases returns Book, Sales returns Book, - Cash Book. 

 

UNIT – III 

   Trial balance – Preparation - Rectification of errors –Bank Reconciliation Statement. 

 

UNIT – IV 

   Final Accounts – Trading Accounts - Profit and Loss Accounts - Balance Sheet. 

 

UNIT – V 

              Bills of Exchange – Single Entry System – Simple Problems. 

 

 

 

EMPLOYABILITY 

OUTCOMES: 

                  Students are now familiarizes with the accounting principles and practices and the 

ascertainment of the profitability and the financial position of the business. 

 

 

 

 REFERENCE BOOKS: 

 

1. R.L.Gupta – Financial Accounting 

2. S.P.Jain and K.L.Narang – Principles of Accounting 

3. Readdy and Murthy – Financial Accounting 

4. Dr.Radha - Financial Accounting 
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Course Code Course Title L T P C 

20113AEC35A Allied Physics – I  

Electricity and Electronics 
3 1 0 3 

 

AIM: 

To introduce the scientific principles relevant to electric circuits, and electronic devices. 

 

OBJECTIVES: 

Solve simple problems in basic electrical circuit theory.Analyse and predict the behaviour of 

simple logic circuits and electronic devices.To prepare the student for the study of physics by 

introducing general concepts and methods which will be applied throughout the course. 

 

UNIT – I: CIRCUIT ELEMENTS: 

 Resistance in series and parallel – Capacitor in series and parallel – Conversion of  galvanometer 

into voltmeter – Conversion of galvanometer into ammeter – Multimeter – CRO, AFO 

(Qualitative study only). 

 

UNIT – II: ELECTRICITY: 

 Ohm;s law – Kirchof’s law – Wheatsotne bridge – condition for bridge balance – Meter bridge – 

Specific resistance – Temperature co-efficient of resistance – Potentiometer – Measurement of 

current – voltage and resistance. 

 

UNIT – III: SEMICONDUCTORS: 

 Conductors, Insulators, Semiconductors, P-type, N-type – semiconductors – PN-Junction diode – 

Zener diode – Static characteristics – Voltage regulation – Rectifiers: – Half wave rectifiers – 

Bridge Rectifiers – Calculation of ripple factor and efficiency. 

 

UNIT – IV: BREAK DOWN DEVICES: 

 FET – Design of FET – FET characteristics – working of FET – SCR – Design – Characteristics 

– Triac – design and characteristics – Diac – design and characteristics. 
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UNIT – V: OPTO ELECTRONIC DEVICES: 

 LED – voltage and current – Advantages and applications of LED – LCD – Photo diode – its 

operation and application – Phototransistor – LED as Seven segment display. 

EMPLOYABILITY 

 

LEARNING OUTCOMES: 

Learn how to develop and employ circuit models for elementary electronic components, e.g., 

resistors, sources, inductors, capacitors, diodes and transistors; 

Become adept at using various methods of circuit analysis, including simplified methods such as 

series-parallel reductions, voltage and current dividers, and the node method; 

 

REFERENCE BOOKS: 

1) Electricity and Magnitism by Brijlal and Subramaniam. 

2) Principles of electronics by V.K. Metha. 
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Course Code Course Title L T P C 

20122SEC36L Internet and Java Programming Lab 0 0 3 2 

 

 

1. Simple programming using for, while, do-while, ternary and switch. 

2. String handling using string and string buffer. 

3. Inheritance. 

4. Polymorphism 

5. Interfaces and Packages 

6. Data files(creation, processing) 

7. Vector manipulation 

8. Simple programs using Applets  

9. Exercises using predefined and user defined exceptions 

10. Graphics programs for drawing lines, rectangle, oval, string using Applets. 

EMPLOYABILITY 

Course Outcome: 

• To solve computational problems using basic constructs like if-else, control structures, array and 

strings. 

• To implement relationalships between classes. 

• To evaluate user requirements for software functionality required to decide whether the Java 

programming language can meet user requirements. 

• To develop software applications using java programming language. 

• Write modular, multithreading and event driven programming 

• Implement interfaces, inheritance, polymorphism, exception handling, file IO and 

multithreading as programming techniques for application development. 
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Course Code Course Title L T P C 

20120RMC37 Research Methodology 2 0 0 2 

 

AIM: 

To create a basic appreciation towards research process and awareness of various research 

publication. 

OBJECTIVES: 

 To understand the steps in research process and the suitable methods. 

 To identify various research communications and their salient features 

 To carry out basic literature survey using the common data-based 

 To give exposure to MATLAB platform for effective computational and graphic works 

required for quality research 

OUTCOME: 

Ability to carry out independent literature survey corresponding to the specific publication type 

and assess basic computation frame works used in mathematical researches. 

PREREQUISITIES: 

Basic computer skill for working in window environment & conceptual knowledge on basic 

matrices. 

 UNIT-I Introduction to Research Methodology 

Meaning of research – Objectives of research – Type of research – Significance of research – 

Research approaches. 

 

UNIT-II Research Methods 

Research methods versus Methodology – Research and scientific method – criteria of good 

research – Problems encountered by researchers in India.  

 

UNIT-III Literature Survey 

Articles – Thesis – Journals – Patents – Primary sources of journals and patents – Secondary 

sources – Listing of titles – Abstracts – Review – General treatises – Monographs. 
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UNIT-IV Database Survey 

Database search – NIST –MSDS –PubMed – Scopus – Science citation index – Information 

about a specific search. 

 

UNIT-V Introduction to MATLAB: 

What is MATLAB? Matrix and its application in different areas: MATLAB approach to 

environmental modeling; Arithmetic Matrix – Operators; Arithmetic Array – Operators and its 

applications in MATLAB; Expressions, Opening M-Files; Structure of MATLAB Programing; 

Programing; Concatenation of strings; Vectorization ; Basic Graphics. 

 

EMPLOYABILITY 

 

REFERENCE BOOKS: 

1. C.R. Kothari, Research Methodology, New Age International publishers. New Delhi,2004. 

2. R.A Day and A.L. Underwood, Quantitative analysis, Prentice Hall, 1999. 

3. R. Gopalan, Thesis writing, Vijay Nicole Imprints Private Ltd., 2005. 

4. A Guide to MATLAB: For Beginners and experienced Users by Brian R. Hunt (Editor), 

Ronald L. Lipsman, J. Rosenberg 

5. Introduction to MATLAB for Engineers by William J. Palm III. 
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Course Code Course Title L T P C 

201ACLSOAN OFFICE AUTOMATION - - - 2 

Aim:  

Course Objectives : 

To provide an in-depth training in use of office automation, internet and internet tools. The 

course also helps the candidates to get acquainted with IT.  

Course Outcomes:  

After completion of the course, students would be able to documents, spreadsheets, make small 

presentations and would be acquainted with internet. 

UNIT I 

Knowing the basics of Computers 

UNIT II 

 Word Processing (MS word) 

UNIT III 

 Spread Sheet (MS XL) 

UNIT IV 

 Presentation ( MS Power Point) 

UNIT V 

 Communicating with Internet 

EMPLOYABILITY 

Reference: 

1. Fundamentals of computers - V.Rajaraman - Prentice- Hall of india  

2. Microsoft Office 2007 Bible - John Walkenbach,Herb Tyson,Faithe Wempen,cary      

N.Prague,Michael R.groh,Peter G.Aitken, and Lisa a.Bucki -Wiley India pvt.ltd.  

3. Introduction to Information Technology - Alexis Leon, Mathews Leon, and Leena Leon, Vijay 

Nicole Imprints Pvt. Ltd., 2013.  

4. Computer Fundamentals - P. K. Sinha Publisher: BPB Publications  

5. https://en.wikipedia.org  
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6. https://wiki.openoffice.org/wiki/Documentation  

7. http://windows.microsoft.com/en-in/windows/windows-basics-all-topics 
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Course Code Course Title L T P C 

20110AEC41 Tamil-IV 4 0 0 2 

 

 

 

 

 

 

3168



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

COURSE CODE COURSE TITLE L T P C 
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20111AEC41 Advanced English-IV 4 0 0 2 

 

Aim:  

 To improve the knowledge of English  

Objective: 

 To familiarize with the objectives and types of interview  

 To know the types of questions and answering techniques  

 To prepare reviews and proposals 

 To learn the grammatical forms 

 To understand the meaning of a poem and write the content 

 To write for and against a topic 

 To draw a flowchart 

 To write definitions 

Outcome:  

 Develop communicative skill 

 Read and comprehend literature 

UNIT –I  

Interviews  

Objectives, types, ten success factors, ten failure factors - Planning and preparation –
Presentation– Type of questions – Answering techniques. 

UNIT – II 

Flowchart 

Proposals 

UNIT – III  

Discourse markers 

Review 

UNIT IV  

Grammatical forms 

Paraphrasing 

UNIT –V  

Definition  

Writing for and against a topic. 

 

EMPLOYABILITY 

References: 

English Grammar                                          -Wren and Martin 

English Grammar and Composition          -Radhakrishna Pillai 

Essentials of Business Communication        -Rajendra Pal &J.S Korlahalli Sultan Chand & Sons  

Technical Communication                            -Meenakshi Sharma & Sangeetha Sharma 

English for writers and translators                -Robin Macpherson 

English Work Book-I&II                              -Jewelcy Jawahar 
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Course Code Course Title L T P C 

20111AEC42 English-IV 4 0 0 2 

AIM: 
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To acquaint students with learning English through literature 

OBJECTIVE: 

 To introduce learners to the standard literary texts  

 To impart wisdom through morally sound poems and essays  

 To introduce Shakespeare to non-literature students 

OUTCOME:  

 Read and comprehend literature 

UNIT –I 

How to be a Doctor        -Stephen Leacock 

My Visions for India       -A.P.J. Abdul Kalam 

Woman, not the weaker sex      -M.K. Gandhi  

UNIT –II 

My Last Duchess       -Robert Browning 

The Toys         -Coventry Patmore 

I, too         -Langston Hughes 

UNIT –III 

The Best Investment I ever made-A.J.Cronin 

The Verger                                   -W.S Maugham 

A Willing Slave       -R.K.Narayan  

UNIT –IV 

Macbeth 

As You Like It 

UNIT –V 

Henry IV 

Tempest 

EMPLOYABILITY 

REFERENCE BOOKS:- 

 English for Enrichment                                          -.Devaraj  Emerald  Publishers 

Selected Scenes from Shakespeare Book I &II      -Emerald Publishers 

Course Code Course Title L T P C 

20122SEC43 Visual Programming 4 1 0 4 
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AIM: 

To equip the students with principles of various visual programming environment 

OBJECTIVE: 

 To learn the basic principles of visual programming 

 To study the necessary skills to create software solutions using visual programming  

 Understood the Open Data Base Connectivity using Visual programming. 

 To inculcate knowledge on Programming and Project Development using Visual Basic. 

 

UNIT I 

 Visual Basic – Integrated Development Environment (IDE) features – VB editor – customizing 

the IDE – anatomy of a form working with form properties – setting form’s properties – 

introducing form events and form methods. 

 

UNIT II 

 Variables in Visual Basic : Declaring variables – Data types – Null values, Error value – empty 

value – the scope of a variable – Module level variable – Constants – Creating your own 

constants – Scope of a constant – Converting data types – arrays – Declaring arrays – Fixed size 

arrays – Dynamic arrays – Preserve keywords – ReDim. Writing code in Visual Basic – The 

anatomy of a procedure – Subroutine and Functions – Language constructs – For…Next, The 

While loop, Select case…End select, Exit statement, with structure. 

 

UNIT III 

 Selecting and Using controls – Introduction to standard controls: command buttons – Text boxes 

– labels – frames – option buttons – Check boxes – Scroll Bars – Timer – working with Common 

Dialog Control.  

 

 

 

] 

UNIT IV 
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 The Image list control – the List view control – slider control – status bar control – Tool bar 

control – The Tree view control – Menu editor. –File System Controls (Drive, Dirlist, File List 

boxes). 

 

UNIT V 

 OLE properties – OLE automation – building COM/OLE DLL servers – Data control – design 

time(for access – style databases) –programming with the data control– Database access – set 

using SQL –transaction control – testing the control – Open Database Connectivity. 

 

EMPLOYABILITY 

OUTCOMES:  

Upon completion of this course, the student will be able to:  

 Design, create, build, and debug Visual Basic applications. 

 Explore Visual Basic’s Integrated Development Environment (IDE). 

 Implement syntax rules in Visual Basic programs. 

 Write Windows applications using forms, controls, and events 

 Write and apply decision structures for determining different operations. 

 Write and apply loop structures to perform repetitive tasks. 

 

 

REFERENCE BOOKS: 

1. Mohammed Azam, Programming with Visual Basic 6.0 – Vikas Publishing House Pvt 

Ltd – 2002(unit-I, unit-II) 

2. Content Development Group, Visual Basic 6.0 – Tata McGraw Hill Publishing Company 

Limited – 2002(unit-III, unit-IV, unit-V) 
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Course Code Course Title L T P C 

20113AEC44A 

 
Allied Physics-II 5 1 0 5 

 

Digital Electronics 

AIM: 

 To understand various digital system and their applications 

 

OBJECTIVES: 

 To learn about the design principles of different digital electronic circuits. 

 To study the application digital electronics circuits 

 

UNIT – I: NUMBER SYSTEMS AND CODES: 

 Decimal, Binary, Octal, and Hexa decimal systems – Conversion from one to another – Binary 

addition – Binary subtraction – Binary multiplication – Binary division – Complements, Codes: 

BCD, Gray, Alpha numeric. 

 

UNIT – II: BOOLEAN ALGEBRA: 

 Basic logic gates – Universal gates – Fundamental concepts of Boolean algebra – De Morgan’s 

theorem: Simplification of expressions – Karnaugh map. 

 

UNIT – III: LOGIC DESIGN: 

 Half adder – Half subtractor – Multiplexers – Demultiplexer, Flip-flops: R-S flip flop, J-K flip 

flop, D-flip flop, T-flip flop. 

 

UNIT – IV: MEMORY ELEMENTS: 

  

 RAM – types – ROM: ROM, PROM, EPROM, EEPROM – Magnetic tape – Magnetic disc – 

Bubble memory. 

 

UNIT – V: REGISTERS AND COUNTERS: 

 Registers: Shift register – Left shift register – Right shift register – Counters: Ripple counter – 

Mode N counter – up counter – down counter. 
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SKILL DEVELOPMENT  

 

LEARNING OUTCOMES 

Express positive integers in different number systems (binary, octal, decimal hexadecimal) 

Codify data elements or information (signal values) by binary variables (signals) using standard 

codes for positive integers (binary, BCD, Gray) and characters (ASCII code) 

Codify signed integers (positive and negative) using the two’s-complement system 

Perform basic arithmetic operations (addition, subtraction, multiplication) of signed integers by 

means of the 2’s complement system 

List a set of simulation tools for digital electronics 

 

REFERENCE BOOKS: 

 

1) Digital Principles and Applications by Malvino and Leach 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Course Code Course Title L T P C 
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201ENSTU45 Environmental Studies 2 0 0 2 

 

UNIT–I 

 The Multidisciplinary Nature of Environmental Studies – Definition, Scope and Importance - 

Need for public awareness - Natural Resources: Renewable and Non-Renewable Resources - 

Forest resources - Water resources - Mineral resources - Food resources - Energy resources - 

Land resources. 

UNIT-II 

  Ecosystems - Concept of an ecosystem - Structure and function of an ecosystem - 

Producers, consumers and decomposers - Energy flow in the ecosystem - Ecological succession - 

Food chains, food webs and ecological pyramids - Types of ecosystem - Forest ecosystem - 

Grassland ecosystem - Desert ecosystem - Aquatic ecosystems. 

UNIT-III 

 Biodiversity and its Conservation – Definition - Genetic, species and ecosystem diversity - 

Biogeographical classification of India - Values of biodiversity - Biodiversity at global, National 

and local levels - India as a mega - diversity nation - Hot-spots of biodiversity - Threats to 

biodiversity - Endangered and endemic species of India - Conversation of biodiversity. 

UNIT-IV 

 Environmental Pollution – Definition - Air pollution - Water pollution - Soil pollution - Marine 

pollution - Noise pollution - Thermal pollution - Nuclear hazards - Solid waste Management - 

Role of an individual in prevention of pollution - Disaster management. 

UNIT-V 

  Social Issues and the Environment - From Unsustainable to Sustainable development - Urban 

problems related to energy - Water conservation, rain water harvesting, watershed management - 

Environmental ethics - Climate change green house effect and global warming - Ozone depletion 

- Waste land reclamation - Consumerism and waste products - Environmental Legislation - 

Issues involved in enforcement of environmental legislation - Public awareness - Human 

Population and the Environment. 

 

EMPLOYABILITY 

Course Outcomes: 
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CO 1: Discover knowledge in ecological perspective and value of environment. 

CO 2: Understand the significance of various natural resources and its management. 

CO 3: Demonstrate a comprehensive understanding of the world’s biodiversity and the 

importance of its conservation. 

CO 4: Categorize different types of pollutions and their control measures. Discover effective 

methods of waste  Management. Analyze global environmental problems and come out with best 

possible solutions. 

CO 5: Understand environmental laws and sustainable development. 

 

REFERENCE BOOK: 

1. “ENVIRONMENTAL STUDIES”, K.Kumarasamy, A.Alagappa Moses, M.Vasanthy. 
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Course Code Course Title L T P C 

20122SEC46L Visual Programming Lab 0 0 3 2 

 

 

 

1. Simple exercises using standard controls. 

2. Write a program to design a calendar of any year. 

3. Write a program to expand and shrinking an object – while program is running. 

4. Write a code to design and implement a scientific calculator. 

5. Write a program to create animation by using move method and timer Object. 

6. Write a program for preparing students mark list. 

7. Write a program to populate the label entities using data bound control. 

8. Write a program to expand and shrink Objects using timer control and move method 

SKILL DEVELOPMENT  

 

Course Outcome: 

• Design,create,build and debug visual basic applications. 

• Apply arithmetic operations for displaying numeric output. 

• Apply decision structures for determining different operations. 

• Write windows applications using forms,controls and events. 

• Create one and two dimensional arrays for sorting,calculating and displaying of data. 

• Write Visual Basic programs using object-oriented programming techniques including classes, 

objects, methods, instance variables, composition, and inheritance, and polymorphism 

 

 

 

 

 

 

3179



 

 

Course Code Course Title L T P C 

20113AEC47AL Allied Physics  Lab -I 0 0 3 2 

 

1) FET-Characteristics 

2) Logic Gates-Universality of NOR Gate. 

3) LCR — Series Resonance Circuit. 

4) LCR parallel – resonance circuit. 

5) OP AMP-Addition,Subtraction. 

6) Verification basic logic gates. 

7) Verification of Demorgon’s theorem.. 

8) Half adder and Half subtractor. 

9) Logic Gates-Universality of NAND Gate. 

10) OP AMP Differentiator  ,Intergrator. 

 

EMPLOYABILITY 

Course Outcome: 

Learn the basics of gates. 

Construct basic combinational circuits and verify their functionalities. 

Apply the design procedures to design basic sequential circuits. 

Learn about counters. 

Learn about Shift Registers. 

To understand the basic digital circuits and to verify their operation. 
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Course Code Course Title L T P C 

201ACLSLMS Leadership and Management 

Skills 

- - - 2 

Aim:  

The aim of the course cultivating and nurturing the innate leadership skills of the youth so that 

they may transform these challenges into opportunities and become torch bearers of the future by 

developing creative solutions. 

Course Objective: 

The Module is designed to: 

 Help students to develop essential skills to influence and motivate others 

 Inculcate emotional and social intelligence and integrative thinking for 

effective leadership 

 Create and maintain an effective and motivated team to work for the society 

 Nurture a creative and entrepreneurial mindset 

 Make students understand the personal values and apply ethical principles in 

professional 

and social contexts. 

Course Outcomes : 

Upon completion of the course students will be able to: 

1. Examine various leadership models and understand/assess their skills, strengths 

and 

abilities that affect their own leadership style and can create their leadership vision 

2. Learn and demonstrate a set of practical skills such as time management, self 

management, 

handling conflicts, team leadership, etc. 

3. Understand the basics of entrepreneurship and develop business plans 

4. Apply the design thinking approach for leadership 

5. Appreciate the importance of ethics and moral values for making of a balanced 

personality. 
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UNIT I- Leadership Skills  

a. Understanding Leadership and its Importance 

• What is leadership? 

• Why Leadership required? 

• Whom do you consider as an ideal leader? 

b. Traits and Models of Leadership 

• Are leaders born or made? 

• Key characteristics of an effective leader 

• Leadership styles 

• Perspectives of different leaders 

c. Basic Leadership Skills 

• Motivation 

• Team work 

• Negotiation 

• Networking 

UNIT II - Managerial Skills  

a. Basic Managerial Skills 

• Planning for effective management 
• How to organise teams? 

• Recruiting and retaining talent 
• Delegation of tasks 

• Learn to coordinate 

• Conflict management 

b. Self Management Skills 
• Understanding self concept 
• Developing self-awareness 

• Self-examination 

• Self-regulation 

UNIT III - Entrepreneurial Skills  

a. Basics of Entrepreneurship 

• Meaning of entrepreneurship 

• Classification and types of entrepreneurship 

• Traits and competencies of entrepreneur 

b. Creating Business Plan 

• Problem identification and idea generation 

• Idea validation 

• Pitch making 

UNIT IV - Innovative Leadership and Design Thinking  

a. Innovative Leadership 
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• Concept of emotional and social intelligence 

• Synthesis of human and artificial intelligence 

• Why does culture matter for today's global leaders 

b. Design Thinking 

• What is design thinking? 

• Key elements of design thinking: 
- Discovery 

- Interpretation 

- Ideation 

- Experimentation 

- Evolution. 
• How to transform challenges into opportunities? 

• How to develop human-centric solutions for creating social good? 

UNIT V- Ethics and Integrity 

a. Learning through Biographies 

• What makes an individual great? 

• Understanding the persona of a leader for deriving holistic inspiration 

• Drawing insights for leadership 

• How leaders sail through difficult situations? 

b. Ethics and Conduct 

• Importance of ethics 

• Ethical decision making 

• Personal and professional moral codes of conduct 
• Creating a harmonious life 

 

Bibliography and Suggested Readings : 

Books 

• Ashokan, M. S. (2015). Karmayogi: A Bbiography of E. Sreedharan. Penguin, 

UK. 

• Brown, T. (2012). Change by Design. Harper Business 

• Elkington, J., & Hartigan, P. (2008). The Power of Unreasonable People: How 

Social Entrepreneurs Create Markets that Change the World. Harvard Business Press. 

• Goleman D. (1995). Emotional Intelligence. Bloomsbury Publishing India Private 

Limited 

• Kalam A. A. (2003). Ignited Minds: Unleashing the Power within India. Penguin 

Books India 

• Kelly  T.,  Kelly  D.   (2014).  Creative  Confidence:  Unleashing  the  Creative  

Potential  Within Us 

All. William Collins 
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• Kurien V., & Salve G. (2012). I Too Had a Dream. Roli Books Private Limited 

• Livermore D. A. (2010). Leading with cultural intelligence: The New Secret to 

Success. New York: American Management Association 

• McCormack M. H. (1986). What They Don’t Teach You at Harvard Business 

School: Notes From A Street-Smart Executive. RHUS 

• O'Toole J. (2019) The Enlightened Capitalists: Cautionary Tales of Business 

Pioneers Who Tried to Do Well by Doing Good. Harpercollins 

• Sinek S. (2009). Start with Why: How Great Leaders Inspire Everyone to Take 

Action. Penguin 

• Sternberg R. J., Sternberg R. J., & Baltes P. B. (Eds.). (2004). International 

Handbook of Intelligence. Cambridge University Press. 

 

E-Resources 

• Fries, K. (2019). 8 Essential Qualities That Define Great Leadership. Forbes. 

Retrieved 2019- 02-15 from https://www.forbes.com/sites/kimberlyfries/2018/02/08/8-

essential- qualities-that-define-great-leadership/#452ecc963b63. 

• How to Build Your Creative Confidence, Ted Talk by David Kelly - 

https://www.ted. 

com/talks/david_kelley_how_to_build_your_creative_confidence 

• India’s Hidden Hot Beds of Invention Ted Talk by Anil Gupta - 

https://www.ted.com/ talks/anil_gupta_india_s_hidden_hotbeds_of_invention 

• Knowledge@Wharton Interviews  Former  Indian  President  APJ  Abdul  

Kalam  -  .  "A Leader Should Know How to Manage Failure" https://www.youtube.com/ 

watch?v=laGZaS4sdeU 

• Martin, R. (2007). How Successful Leaders Think. Harvard Business Review, 

85(6): 60. 

• NPTEL Course on Leadership - https://nptel.ac.in/courses/122105021/9 

 

EMPLOYABILITY 

Course outcomes: 

• Identify different leadership styles; 

• Select the leadership style that best suits their situation; 

• Communicate effectively by saying no, delegating, and promoting others' growth; 

• Improve their social skills and social understanding; 

• Mediate conflicts in their work environment. 
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Course Code Course Title L P T C 

201ACSSBBE Basic Behavioural Etiquette     

 

 

Aim: 

Objectives: 

Training is mainly focused on discipline, grooming, career planning and building personality. As 

it is the first year of the university, students are given awareness about the job market right from 

the start so that they prepare accordingly at their own pace and potential.  

 

Eliminating negative thought, developing enriching habits, unlocking individual potentials 

and well versed communication is the aim of this program. The module consists of   

 

 Communication Skills                                

 Goal Setting 

 Career Planning 

 Reaching your Potential 

 Time Management 

 Stress Management 

 Grooming and Discipline 

 Learning skills 

 Listening Skills 

 Team Building 

EMPLOYABILITY 

Course Outcome: 

Etiquette helps us to be thoughtful about our conduct.  

It helps us to be aware of the feelings and rights of others. By eliminating discourteous behaviour and prioritising 

other people's feelings, etiquette promotes kindness, consideration, and humility. 

Business etiquette training, a key part of soft skills & communication, facilitated by Momentum enlightens 

participants on the accepted behaviour patterns and manners key to their profession. 
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It emphasises on a set of practices used and accepted in a multi-national work environment. 

 

Course Code Course Title L P T C 

201ACSSAQA General Aptitude and Quantitative  Ability     

 

Aim: 

1. General Aptitude 

 Introduction 

 Introduction to Aptitude Tests 

 Diagnostic Tests 

 Introduction to Speed Maths 

 Quantitative Ability – Number Theory 

 Numbers 

 Properties of Numbers 

 Concept of Multiples and Factors 

 LCM and HCF 

 Factorial Concept 

 Last Digit Concept 

 Remainders Concept 

 

Quantitative Ability – Arithmetic - 1 

 Percentage 

 Ratio and Proportion 

 Simple Interest and Compound Interest 

 Profit Loss 

 Discount 

 Mixture and Allegation 

 Questions from Company Papers will be discussed 

Quantitative Ability – Arithmetic - 2 

 Speed Distance Time 

 Time and Work 

 Chain Rule 

 Clocks and Calendars 

 Averages 

 Questions from Company Papers will be discussed 

 

Quantitative Ability – Algebra 
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 Basic Terminologies in Algebra 

 Equations 

 Simple Equation 

 Quadratic Equation 

 Cubic Equation 

 Functions 

 Graphs 

 Maxima and Minima 

 Questions from Company Papers will be discussed 

Quantitative Ability – Modern Maths 

 Set Theory  

 Fundamental way of Counting 

 Permutations and Combinations 

 Probability 

 Questions from Company Papers will be discussed 

 Data Analysis 

 Data Sufficiency 

 

Analytical and Logical Reasoning 

 Mono variate conditions 

 Multi variate conditions 

 

Puzzles 

 Coding 

 Decoding 

 Family tree 

 Direction sense 

 Alpha numeric 

 Brain teasers 

 

 

Deductive Reasoning 

Visual Sequence 

Mathematical Reasoning 

 

2. English Aptitude 

 Fill in the blanks 
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 Comprehension 

 Odd man out 

 Phrases and Sentences 

 Sequencing 

 Basic Grammar 

 Meanings 

 

EMPLOYABILITY 

Course Outcomes: 

• The student will be able to • Use their logical thinking and analytical abilities to solve 
Quantitative aptitude questions from company specific and other competitive tests.  

• Solve questions related to Time and distance and time and work etc. from company specific and 

other competitive tests. 

• " The main aim of introducing “Quantitative Aptitude”for mathematics students is to develop 

skill to meet the competitive examinations for better job opportunity.  

• Effort has been made to accommodate fundamental, mathematical aspects to instill confidence 

among students. 

• Effort has been made to accommodate fundamental, mathematical aspects to instill confidence 

among students. 

This course consists of practice exercises for Quantitative or Numerical and Verbal Ability. 

Prepare for Aptitude Tests for Entrance Exams like GATE, CAT, Bank PO, SAT, GMAT, GRE, UPSC 

and RRB. 
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Course Code Course Title L P T C 

201ACSSIST Interview Skills Training and Mock Test     

 

Aim: 

 

 Exclusive Pre-Placement Training – both General Aptitude and Technical 

Aptitude is carried out by External Training firms, Corporate Professionals for 

final year students.- with a focus on the Corporate Selection Process  during the 

Campus Hiring Visit 

 

 Mock Tests on Company Specific Aptitude Question papers are carried 

out along with Mock Interviews. Based on such companies face-to-face- 

Technical &  HR –  interviewing style and finally  placement offer provide to the 

students. 

 

EMPLOYABILITY 

 

 

Course outcomes: 

Help candidates reduce their stress and anxiety before a real job interview. 

Help you boost your confidence. 

Provide you with useful feedback in a low-stress environment. 

Help you prepare for behavioral-based interview questions. 

Interviewing Skills Training focuses on the skills required to conduct engaging interviews that 

include effective questions. 

This will allow a hiring manager or interviewer to ensure the best practices are followed to hire 

the right candidates with the applicable skills, behavior, and mindset. 
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Course Code Course Title L T P C 

20122SEC51 Relational Database Management Systems 4 1 0 4 

AIM 

To equip the students with principles and concepts of database design 

OBJECTIVES:  

 To learn the basic principles of database and database design  

  To learn the basics of RDBMS  

  To learn the concepts of database manipulation SQL 

UNIT- I  

An  Overview  of Database Management-Introduction  -Definition  of Database  system  - Data 

Independence - Relational Systems  -  Database System Architecture - Three Levels of the 

Architecture -  Distributed Processing. 

 

UNIT -II 

  An Introduction to Relational Databases- Introduction - Relational Model - Relations and 

Relvars - Optimization - Transactions - An Introduction to SQL - Embedded SQL - Domains , 

Relations , Relvars. 

 

UNIT- III 

Relational Algebra - Introduction - Syntax - Semantics -  Examples -  Additional  Operators - 

Relational Calculus - Introduction  -  Tuple Calculus  -  Examples  - Calculus Vs Algebra - 

Domain Calculus  -  SQL Specialties . 

 

UNIT -IV 

Database  Design  - Functional Dependencies -  Introduction  -  Basic Definitions  - 

 Normalization - First , Second ,Third  Normal  Forms  - BOYCE  / CODD Normal Form  

 

UNIT- V 

Transaction  Management - Recovery - Introduction -  Transactions  - Transaction Recovery - 

System Recovery - Media Recovery - Concurrency -Three Concurrency  Problem - Locking - 

Deadlock - Serializability . 
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EMPLOYABILITY 

OUTCOMES:  

At the end of the course, the student should be able to:  

 Design Databases for applications.  

 Use the Relational model, ER diagrams.  

 Design the Query Processor and Transaction Processor.  

 

 

 

REFERENCE BOOKS: 

       “An Introduction to Database Systems”. C.J.DATE. Addisen - Wesley Publications - 7th 

Edition 2000. 
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Course Code Course Title L T P C 

20122SEC52 .NET Programming 4 1 0 3 

 

AIM 

       To cover the fundamental concepts of the .NET framework. 

 

OBJECTIVES 

 To gain knowledge in the concepts of the .NET framework  and its technologies. 

 To get experience in building sample applications of large-scale projects.    

UNIT I 

Visual basic.NET and the .NET Framework –The elements of Visual Basic .NET 

 

UNIT II 

Visual Basic .NET operators-software Design, conditional structures, and controls Flow-

Methods. 

 

UNIT III 

Interfacing with the End user-Asp.NET Applications. 

  

UNIT IV 

            Web Form Fundamentals – Web Controls – Validation and Rich Controls.  

 

UNIT V 

ADO.NET Data Access – Data Binding –Data List, DataGrid, and Repeater. 

EMPLOYABILITY 

OUTCOMES: 

 Create web-based distributed applications using ASP.NET, SQL Server and ADO.NET 
 Utilize DirectX libraries in the .NET environment to implement 2D and 3D animations 

and game-related graphic displays and audio. 
 Utilize the .NET environment to create Web Service-based applications and components. 

 REFERENCE BOOKS:  

1. The Complete Reference VB.NET – Jeffrey R-Shapiro- Tata McGrawHill Edition 

2. The Complete Reference ASP.NET- Matthew MacDonald- Tata McGrawHill Edition 

3. Visual Basic .Net Programming -Bible. 

4. Visual Basic.Net Black Book- Steven  Holzner. 
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Course Code Course Title L T P C 

20122SEC53 Designing and supporting  Computer Networks 4 1 0 4 

 

AIM: 

To equip the students with Computer Networks 

 

OBJECTIVE: 

 To learn the Network concepts 

 To understand the Network Switching Concepts 

 To study about Network Security. 

 

UNIT I 

The Internet and its uses – OSI model – ISP Troubleshooting – Planning a Network Upgrade 

 

UNIT II 

Planning the Addressing Structure – IP Addressing in the LAN – NAT and PAT – Configuring 

Network Devices: Initial ISR Configuration – Configuring an ISR with SDM 

 

UNIT III 

Configuring a Router Using IOS CLI – Connecting the CPE to the ISP – Routing: Enabling 

Routing Protocols – Exterior Routing Protocols 

 

UNIT IV 

ISP Services: Protocols that support ISP Services – DNS – Services and Protocols – ISP 

Responsibility: ISP security considerations – Security tools 

 

UNIT V 

Monitoring and Managing the ISP – Backups and Disaster Recovery – Troubleshooting: 

Troubleshooting Methodologies and Tools 

EMPLOYABILITY 

OUTCOMES:  

At the end of the course, the student should be able to:  
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 Identify the components required to build different types of networks  

 Choose the required functionality at each layer for given application  

 Identify solution for each functionality at each layer  

 Trace the flow of information from one node to another node in the network  

 

REFERENCE BOOKS: 

 

“Working at a Small-to-Medium Business or ISP CCNA Discovery Learning Guide” – Allan 

Reid and Jim Lorenz – CISCO Press – Pearson Education 
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Course Code Course Title L T P C 

20122DSC54A Computer Organization and Architecture 4 1 0 3 

 

AIM: 

To equip the students with the Computer Organization and Architecture. 

 

OBJECTIVES:  

 To Make Students Understand The Basic Structure And Operation Of Digital Computer.  

 To Familiarize The Students With Arithmetic And Logic Unit And Implementation Of 

Fixed Point And Floating-Point Arithmetic Operations.  

 To Expose The Students With Different Ways Of Communicating With I/O Devices And 

Standard I/O Interfaces.  

 

 UNIT I 

  Digital logic circuits:  Digital computers- Logic gates – Boolean algebra - Map 

simplification - Combinational circuits - Flip-flops - Sequential circuits. 

 

UNIT II 

Digital components:  Integrated circuits – Decoders - Multiplexers - Registers - Shift Registers - 

Binary Counters - Memory unit. 

 

UNIT III 

Data Representation:  Data types - Complements 

 

– Fixed point representation –Floating Point representation – Other binary codes – Error 

detection codes. 

 

UNIT IV 

Central processing unit:  General Register organization – Stack organization – Instruction 

formats – Addressing modes – Data transfer and manipulation – Program control – Reduced 

instruction set computers. 
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UNIT V 

Memory Organization:  Memory hierarchy – Main memory – Auxiliary memory – Associative 

Memory – Cache Memory – Virtual Memory – Memory Management and Hardware. 

 

SKILL DEVELOPMENT  

 

OUTCOMES:  

At the end of the course, the student should be able to:  

 Design arithmetic and logic unit.  

 Design and anlayse pipelined control units  

 Evaluate performance of memory systems.  

 

REFERENCE BOOKS: 

1. Computer System Architecture  - Morris Mano.M PHI, Third Edition -  1999 

2. Digital Computer Fundamentals – Thomas C.  Bartee-  Sixth Edition  -  TataMcGrawHill. 

3. Digital Design – Mano – Second Edition 

 

 

 

 

 

 

 

 

 

 

 

 

 

Course Code Course Title L T P C 

20122DSC54B E-Learning 4 1 0 3 
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COURSE OBJECTIVES 

 Learn the basics of E-Learning concepts. 

 Learn the content development techniques. 

 

COURSE OUTCOMES 

 Develop e – learning application on their own. 

 Ability to develop contents for e-learning. 

 To perform course management using tools. 

 

UNIT I INTRODUCTION 

Introduction – Training and Learning, Understanding elearning, components and models of e- 

learning, Advocacy of e-learning – benefits, learning styles, criteria for choosing, - Applications 

of E-learning. 

 

UNIT II CONCEPTS and DESIGN 

E-Learning Strategy, the essential elements of elearning strategy, Quality assuring e-learning, 

suppliers and resources, virtual learning environments, authoring tools, e-assessment, Learning 

Design Issues – purpose, general principles, designing live e-learning, designing self managed 

learning. 

 

UNIT III APPLICATIONS 

Moodle 2.0 E-Learning Course Development – Features, Architecture, Installation and 

Configuring Site. 

 

UNIT IV COURSE MANAGEMENT 

Creating – Categories, Courses, Adding Static Course Material – Links, Pages, Moodle HTML 

Editor, Media Files, Interacting with Lessons and Assignments – Evaluating Students – Quizzes 

and Feedback. 

 

UNIT V ENHANCEMENT 

Adding Social Activities - Chat, Forum, Ratings, Blocks – Types, Activities, Courses, HTML, 

Online Users – Features for Teachers. 

 

 

EMPLOYABILITY 

REFERENCE BOOKS: 

. Delivering E-Learning: A complete Strategy for Design, Application and Assessment, 

Kenneth Fee, Kogan page, 2009. 

2. Designing Successful e-Learning, Michael Allen, Pfeiffer Publication, 2007. 

3. Moodle 2.0 E-learning Course Development, William Rice, PACKT, 2011. 
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4. Moodle 2.0 First Look, Mary Cooch, 2010. 
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Course Code Course Title L T P C 

20122SEC55L Oracle Lab 0 0 3 2 

 

 

1. Write SQL queries to create the following tables and insert rows in it. 

       Employee (eno, ename, deptno, salary, designation) 

  Dept (deptno, deptname, location) 

       Student (rollno, name, course, paper1, paper2, paper3) 

2. Write SQL queries to create primary key and foreign key constraints in the above given 

tables and perform all types of simple retrieval. 

3. Write SQL queries to perform all types of advance retrieval using (i) nested subqueries 

(ii) set operators. 

4. Write SQL queries to perform all types of joins. 

5. Write SQL queries to illustrate all built-in functions. 

6. Write SQL queries to create views and index/indices for the tables Employee, Dept and 

Student. 

 

 7.Write a database trigger to prevent transactions during weekend.  Create PL/SQL 

 procedures and store them in a package and execute them in the command prompt. 

 

8.Write a PL/SQL program that prints mark sheet of students in a University using cursor. 

 

SKILL DEVELOPMENT  

 

Course Outcomes: 

Brief knowledge about SQL Fundamentals 

Unary and Binary table Operations. 

Able to handle with different database languages. 

Table view,Log and Triggers. 

Handling online Transactions. 

Database Connectivity with front-end. 
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Course Code Course Title L T P C 

20122SEC56L .NET Programming Lab 0 0 3 2 

   

1. Write a program in VB. Net to check whether given number is Odd or Even. 

2. Write a program to find maximum from given numbers. 

3. Write a program to find are of a circle 

4. Design ASP.Net web form using Html Server Controls to enter job seeker’s details. 

5. Create an ASP.Net web form using Web control to enter E-Mail registration form. 

6. Apply appropriate validation techniques in E-Mail registration form using 

7. Validation controls. 

8. Write an ASP.Net application to retrieve form data and display it the client browser in a 

table format. 

9. Create a web application using ADO.Net that uses which performs basic data 

     Manipulations: 

 

i). Insertion (ii) Updating (iii) Deletion (iv) Selection 

Hint: Do operations using Ms-Access and SQL-Server 

 

10. Create an application using Data grid control to access information’s from table in 

SQL server. 

SKILL DEVELOPMENT  

 

 

Course Outcome: 

Contrast and compare major elements of the .NET Framework and explain how C# fits into the 

.NET platform.  

Analyze the basic structure of a C# application and be able to document, debug, compile, and run 

a simple application.  

Create, name, and assign values to variables.  

Use common statements to implement flow control, looping, and exception handling.  

Create methods (functions and subroutines) that can return values and take parameters.  
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Create, initialize, and use arrays.  

 

 

Course Code Course Title L T P C 

201ACLSPSL Professional Skills - - - 2 

Aim:  

Course Objectives : 

The Objectives of the course are to help students/candidates: 

1. Acquire career skills and fully pursue to partake in a successful career path 

2. Prepare good resume, prepare for interviews and group discussions 

3. Explore desired career opportunities in the employment market in 

consideration of an 

individual SWOT. 

Course Outcomes : 

At the end of this course the students will be able to: 

1. Prepare their resume in an appropriate template without grammatical and other 

errors and 

using proper syntax 

2. Participate in a simulated interview 

3. Actively participate in group discussions towards gainful employment 
4. Capture a self - interview simulation video regarding the job role concerned 

5. Enlist the common errors generally made by candidates in an interview 

6. Perform appropriately and effectively in group discussions 

7. Explore sources (online/offline) of career opportunities 

8. Identify career opportunities in consideration of their own potential and 

aspirations 

9. Use the necessary components required to prepare for a career in an identified 

occupation 

(as a case study). 

Unit I: Resume Skills  

Resume Skills : Preparation and Presentation 
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• Introduction of resume and its importance 

• Difference between a CV, Resume and Bio data 

• Essential components of a good resume 

ii. Resume skills : common errors 

• Common errors people generally make in preparing their resume 

• Prepare a good resume of her/his considering all essential 

components 

  Unit II:  Interview Skills  

i. Interview Skills : Preparation and Presentation 

• Meaning and types of interview (F2F, telephonic, video, etc.) 

• Dress Code, Background Research, Do’s and Don’ts 

• Situation, Task, Approach and Response (STAR Approach) for 

facing an 

interview 

• Interview procedure (opening, listening skills, closure, etc.) 

• Important questions generally asked in a job interview (open 

and closed 

ended questions) 

ii. Interview Skills : Simulation 

• Observation of exemplary interviews 

• Comment critically on simulated interviews 

iii. Interview Skills : Common Errors 

• Discuss the common errors generally candidates make in 

interview 

• Demonstrate an ideal interview 

Unit III:  Group Discussion Skills  

Meaning and methods of Group Discussion 

• Procedure of Group Discussion 

• Group Discussion- Simulation 

• Group Discussion - Common Errors 

Unit IV:   Exploring Career Opportunities  

Knowing yourself – personal characteristics 

• Knowledge about the world of work, requirements of jobs including self-

employment. 
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• Sources of career information 

• Preparing for a career based on their potentials and availability of opportunities 

 

 

 

 

 

EMPLOYABILITY 
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SEMESTER – VI 

Course Code Course Title L T P C 

20122SEC61 Advanced Web Technology 4 1 0 4 

 

AIM: 

To equip the students with basic programming skill in Web Designing 

 

OBJECTIVES: 

 To understand and practice mark up languages 

 To understand and practice embedded dynamic scripting on client side Internet Programming 

 To understand and practice web development techniques on client-side 

 

UNIT-I 

          Introduction to HTML – Head and body sections – Designing the body section. Ordered 

and unordered lists – Table handling. 

 

UNIT-II 

  DHTML and Style Sheet – Frames-Forms. 

  

UNIT-III 

VBScript –VBScript Programming Basics – Working with Operators – Controlling Program 

flow with VBScript- Working with Functions, Subroutines and Dialog boxes – Data type 

Conversion Features – Putting it all together with VBScript – using the Script Debugger. 

 

UNIT-IV 

The Basic of JavaScript: Overview of JavaScript – Object Orientation and JavaScript – General 

Syntactic Characteristics – Primitives, Operation and Expressions – Screen Output and Keyboard 

Input – Control Statements – Object Creation and Modification – Arrays – Functions – 

Constructors – Pattern Matching Using Regular Expressions. JavaScript and Html Documents: 

The JavaScript Execution Environment. 
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 UNIT-V 

Introduction to PHP:  Origins and Uses of PHP – Overview of PHP – General syntactic 

characteristics – Primitives, Operation and Expressions – Output – Control Statements – Arrays 

– Functions  – Pattern Matching – Form Handling  – Files  – Cookies  – Session Tracking. 

 

EMPLOYABILITY 

OUTCOMES: 

 Acquire knowledge about functionalities of world wide web 

 Explore markup languages features and create interactive web pages using them 

 Learn and design Client side validation using scripting languages 

 Acquire knowledge about Open source JavaScript libraries 

 Acquire knowledge about PHP. 

 

REFERENCE BOOKS: 

 

1. World Wide Web design with HTML – C. Xavier – Tata McGraw – Hill – 2000. 

    For UNIT I & II. 

2. “Using Active Server Page”. - Scot Johnson-For UNIT III. 

3. “Programming the World Wide Web” - Robert W.Sebesta , Third edition. 

For UNIT IV, V. 
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Course Code Course Title L T P C 

20122SEC62 Operating System 4 1 0 5 

 

AIM: 

To equip the students with operating system and their components 

OBJECTIVES:  

The student should be made to:  

 Study the basic concepts and functions of operating systems.  

 Understand the structure and functions of OS.  

 Learn about Processes, Threads and Scheduling algorithms.  

 Understand the principles of concurrency and Deadlocks.  

 Learn various memory management schemes.  

 Study I/O management and File systems.  

UNIT- I 

     Evolution of Operating Systems – Types of Operating Systems – Different views of OS – 

Design and implementation of Operating Systems – I/O Programming concepts – Interrupt 

structure and Processing. 

 

UNIT-II 

     Memory management: Single contiguous allocation – Partitioned Allocation – Relocatable 

Partitioned Allocation – Paged and Demand Pages Memory Management – Segment Memory 

Management – Segmented and Demand Paged Memory Management – Swapping and Overlay 

Techniques. 

 

UNIT- III 

     Processor management: Job Scheduling – Process Scheduling – Functions and Policies – 

Evaluation of Round Robin Multiprogramming performance – Process synchronization – Race 

condition – Synchronization Mechanism – Deadly Embrace Prevention and Detect and Recover 

Methods. 

UNIT- IV 

     Device management: Techniques for device management – Device Characteristics – I/O 

Traffic controller, I/O scheduler, I/O device handler – Virtual Devices – Spooling 
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UNIT-V 

     File management: Simple file system, General Model of a file system, Physical and Logical 

file system.     Case studies: DOS, UNIX/LINUX Operating systems 

 

EMPLOYABILITY 

OUTCOMES:  

At the end of the course, the student should be able to:  

 Design various Scheduling algorithms.  

 Apply the principles of concurrency.  

 Design deadlock, prevention and avoidance algorithms.  

 Compare and contrast various memory management schemes.  

 Design and Implement a prototype file systems.  

 Perform administrative tasks on Linux Servers. 

 

REFERENCE BOOKS: 

1.  Operating systems – E. Madnick and John J. Donovan – Tata McGraw Hill 

2. Operating Systems (Concepts and Design) Milan Milenkovic – McGraw Hill International 

Edition 
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Course Code Course Title L T P C 

20122DSC63A Software Project management 4 1 0 3 

 

UNIT I INTRODUCTION TO PROJECT MANAGEMENT 

Project Definition – Contract Management – Activities Covered By Software Project 

Management – Overview Of Project Planning – Stepwise Project Planning. 

 

UNIT II PROJECT EVALUATION  

Strategic Assessment – Technical Assessment – Cost Benefit Analysis – Cash Flow 

Forecasting – Cost Benefit Evaluation Techniques – Risk Evaluation. 

 

UNIT III ACTIVITY PLANNING 

Objectives – Project Schedule – Sequencing And Scheduling Activities – Network 

Planning Models – Forward Pass – Backward Pass – Activity Float – Shortening Project 

Duration – Activity On Arrow Networks – Risk Management – Nature Of Risk – Types Of Risk 

– Managing Risk – Hazard Identification – Hazard Analysis – Risk Planning And Control. 

 

UNIT IV MONITORING AND CONTROL 

Creating Framework – Collecting The Data – Visualizing Progress – Cost Monitoring – 

Earned Value – Prioritizing Monitoring – Getting Project Back To Target – Change 

Control – Managing Contracts – Introduction – Types Of Contract – Stages In Contract 

Placement – Typical Terms Of A Contract – Contract Management – Acceptance. 

 

UNIT V MANAGING PEOPLE AND ORGANIZING TEAMS 

Introduction – Understanding Behavior – Organizational Behaviour: A Background – 

Selecting The Right Person For The Job – Instruction In The Best Methods – Motivation 

– The Oldman–Hackman Job Characteristics Model – Working In Groups – Becoming A 

Team – Decision Making – Leadership – Organizational Structures – Stress – Health 

And Safety – Case Studies. 

 

EMPLOYABILITY 

Outcome: 

Identify the different project contexts and suggest an appropriate management strategy. 

Practice the role of professional ethics insuccessful software development. 

Identify and describe the key phases of project management. 

Determine an appropriate project management approach through an evaluation of the business 

context and scope of the project.  

Plan and manage projects at each stage of the software development life cycle (SDLC) 
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Create project plans that address real-world management challenges 

 

 

REFERENCES: 

1. Bob Hughes and MikeCotterell “Software Project Management”, Third Edition, TATA 

McGraw Hill Edition 2004. 

2. Ramesh, Gopalaswamy: "Managing Global Projects ", Tata McGraw Hill, 2001. 

3. Royce.” Software Project Theory”, Pearson Education, 1999. 

4. P.Jalote “Software Project Management In Practice”, Pearson Education, 2000. 
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Course Code Course Title L T P C 

20122DSC63B Object oriented analysis and design 4 1 0 3 

  

AIM: 

To equip the students with object oriented analysis and design 

OBJECTIVES:  

The student should be made to:  

 Learn the basics of object oriented analysis and design skills.  

 Learn the UML design diagrams.  

 Learn to map design to code.  

 Be exposed to the various testing techniques. 

 

UNIT- I 

             Introduction to object-oriented Development- object-oriented themes – Modeling- The 

object modeling Technique- object and classes Links and Associations concepts- Generalization 

and Inheritance- Grouping constructs. 

 

UNIT- II 

              Advanced object modeling- Aggregation- Abstract classes- Extension and Restriction- 

Multiple inheritance- Metadata – Candidate keys- Constraints. Dynamic modeling:- Events and 

states – Operations- Nested state diagram- Concurrency. Function modeling:- Functional 

models- Data flow diagram- Specifying operations- Constraints. 

 

UNIT- III 

             OMT as software Engineering Methodology- The OMT Methodology- Impact of an 

object oriented Approach. Analysis: - Overview of analysis – problem statement – automated 

teller machine example – object modeling – Dynamic modeling – functional modeling- adding 

operations iterating the analysis. 
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UNIT- IV 

               System Design- overview of system design – Breaking a system into subsystem – 

identifying concurrency – allocating subsystems to processors and tasks – management of data 

stores- handling global resources – choosing software control implementation- handling 

boundary design – overview of object design – combining the three models – designing 

algorithms -  design optimization - implementation of control. 

 

UNIT- V 

           Implementation:  Implementation using a programming language- Implementation using 

a database system. Programming style: object – oriented style – reusability – extensibility – 

Robustness - object oriented language features – survey of object – oriented languages. 

 

EMPLOYABILITY 

OUTCOMES:  

At the end of the course, the student should be able to:  

 Design and implement projects using OO concepts.  

 Use the UML analysis and design diagrams.  

 Apply appropriate design patterns.  

 Create code from design.  

 Compare and contrast various testing techniques.  

 

REFERENCE BOOKS: 

 

1. Object Oriented Modeling and Design – James Rumbaugh, Michael Blaha, William 

Premerlani – PHI Twelfth Printing – 2001. 

 

2. Object Oriented Analysis and Design with Applications- Grady Booch Second Edition – 

Pearson Education Asia publications. 
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COURSE CODE COURSE TITLE L T P C 

201ENOEC Journalism 4 0 0 2 

Aim : 

 To acquaint with the basic knowledge of journalism so that it may enthuse the students to 

become journalists. 

Objective:  

 To instill in the minds of students the different aspects of journalism 

 To understand the different kinds of news 

 To learn the qualities and duties of a reporter, editor and sub editor  

 To familiarize with the style and features of the different sections in a newspaper 

Outcome: 

 Become a journalist 

UNIT- I  

Journalism – Definition, Qualities of a journalist, Forms of journalism, Role and elements 

UNIT- II 

News – Definition – Kinds – Elements – Sources 

UNIT- III 

Reporters 

UNIT- IV  

The Editor and the Sub Editor 

UNIT –V 

Language of Journalism, Style 

Qualities of a Writer 

Writing a News story, Opinion Pieces, Reviews, Headlines, Editorials 

EMPLOYABILITY 

 outcome: 

• Classifying newspaper as a recorder of news and events, as an organ of public opinion, 

instrument of social service, promoter of democracy. 

• Defining News and understanding its elements, news sources and different types of news. 

• Understanding the role of the news editor and its functions, duties and responsibilities. 

• Analyzing the duties and qualities of Chief Sub editor and Sub editors. 
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• Understanding news writing and different structures of news writing. 

• Analyzing crime and legal reporting, science and financial reporting. 

 

References:- 

Journalism                 -Susan 

Professional Journalism                      - John Hogenberg  

News Writing and Reporting              - M.James Neal    (Surjeet Publication) 

Professional Journalism  -M.V Komath  

The Journalist’s Handbook                 -M.V Komath  

Mass Communication & Journalism  - D.S  Mehta 
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COURSE CODE COURSE TITLE L T P C 

201MAOEC Development Of Mathematical Skills 4 0 0 2 

   Objectives   

Knowledge and understanding are fundamental to studying mathematics and form the base from 

which to explore concepts and develop problem-solving skills. Through knowledge and 

understanding students develop mathematical reasoning to make deductions and solve problems. 

To develop student’s ability to apply both conventional and creative techniques to the solution of 

mathematical problems 

Unit I 

Simple interest and compound interest 

Unit II 

Sinking fund – discounting – trade discount – quantity discount – cash discount 

Unit III 

Set theory – Series 

Unit IV 

Matrices – Determinants 

Unit V 

Assignment problems 

 

References 

1. P.A.Navanitham, Business Mathematics & Statistics 

2. Kanti swarup, P.K.Gupta and Manmohan, “ Operations Research” 

SKILL DEVELOPMENT  

 

Learning outcomes 

 By the end of this course, you should be able  to 

 know and demonstrate understanding of the concepts from the five branches of 

mathematics (Operations Research, Set Theory, statistics, Matrices  and Business mathematics) 
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 use appropriate mathematical concepts and skills to solve problems in both familiar and 

unfamiliar situations including those in real-life contexts 

 Select and apply general rules correctly to solve problems including those in real-life 

contexts. 
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Course Code COURSE TITLE L T P C 

201PHOEC Instrumentation 4 0 0 2 

Aim: 

Making and analyzing measurements is the primary task of the experimental physicist. This 

includes designing experiments. Most experimental work, whether in bench-top situations, or 

using complex instruments. To many physicists this can be as interesting and involving as the 

basic physics one is trying to do.   

Objectives: 

The use of instruments is of course not confined to physicists and this kind of experience is 

valuable in many situations which many students will encounter after graduation.  

A good physicist will bring a critical mind aiming to understand not only the result of an 

investigation but the primary reasons for the behavior of the data.Understand that there are finite 

limits to our ability to make good measurements, and why.  

 

UNIT – I: Introduction  

Potentiometer  - calibration of volt meter and ammeter, measurement of resistance, Principles of 

network theorems – Thevenin’s and Norton’s theorem – Bridges : 

 AC bridges – Maxwell, Owen, Schering and deSauty’s bridges – Wien bridges. 

 

UNIT – II: ELECTRONIC INSTRUMENTS – I  

Basic characteristics of instruments – resolution – sensitivity - Audio frequency oscillator, 

Conversion of galvanometer into voltmeter and ammeter – resistance meter - Amplified D.C. 

meter – Chopper stabilized amplifier – A.C. Voltmeter using 

rectifiers – Electronic multimeter – Differential voltmeter – Digital voltmeters – 

Component measuring instruments (quantitative studies) 

 

UNIT – III: ELECTRONIC INSTRUMENTS – II 

 

Signal conditioning systems – DC and AC carrier systems – Instrumentation 
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amplifiers – Vibrating capacitor amplifier – Analog to digital data and sampling – A/D and D/A 

convertor (successive approximation, ladder and dual slope converseons). 

 

Unit IV – Recording Devices 

 

Recorders necessity – Recording requirements – Analog recorders – Graphic recorders – strip 

chart recorders – Galvanometer types recorders – Null type recorders. 

 

Unit V – CRO 

 

CRO – Construction and action – Beam transit time and frequency limitations – 

Measurement of potential, current, resistance, phase and frequency – Special purpose 

oscilloscopes – Sampling storage oscilloscope. 

 

Books for Study 

1. Electronic Instrumentation and Measurement techniques – W.D. Cooper and A.D. 

Helfrick – PHI – Third edn. – 1989 

 

EMPLOYABILITY 

Learning Outcomes: 

Appreciate important practical aspects of theoretical knowledge: how important components 

work, when to impedance match, non-ideal behaviour of op-amps etc.  

Acquire a sound understanding of the role of noise in measurement systems and know how to 

apply noise reduction techniques.  

Be able to apply Fourier and Laplace transforms to analyse the behaviour and stability of 

complex systems. 

Books for Reference: 

 

1. A course in electrical and electronic measurements and Instrumentation – A.K. 
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Sawhmey – DhanpatRai and Sons – 1990. 

2. Electronic measurements and instrumentation – Oliver Cage – McGraw Hill –1975. 
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Course Code COURSE TITLE L T P C 

201CHOEC Food and Adulteration 4 0 0 2 

 

Aim: To introduce students to food safety and standardization act and quality control of foods.  

Objectives:  

1. To educate about common food adulterants and their detection. 

 2. To impart knowledge in the legislatory aspects of adulteration.  

3. To educate about standards and composition of foods and role of consumer. 

Unit-I   Introduction to Food Chemistry  

  Introduction to Food Chemistry-  Water (Structure of water and ice, Physical constants of 

water, Types of water, Water activity)  Composition of Food- Carbohydrates, Proteins, Lipids, 

Vitamins & Minerals. 

Unit- II Food Pigments  

Introduction- classification, types of food pigments- chlorophyll, carotenoids, anthocyanins, 

flavanoids. 

Unit – III Food Preservation 

Introduction -  Importance, principle and Types.  

High and low temperatures preservation -  Pasteurization -  Sterilization-  Canning- Freezing- 

Refrigeration. 

Unit – IV Food Additives 

 introduction- antioxidants, sequestrants, preservatives, nutrient supplement, emulsifiers, 

stabilizers and thickening agents, bleaching and maturing agent, sweeteners, humectants and anti 

-caking agents, coloring and flavoring substance. 

Unit-V  Food Adulteration 

 

Types of adulterants- intentional and incidental adulterants, methods of detection. Detection of 

common food adulterants in Spices , Grains, Coffee , Tea, Oil fats , Food colours and Milk. 

Health hazards and risks.  

 

SKILL DEVELOPMENT  

 

Course outcomes: 

Understand various areas of Food Safety  & Quality Assurance. 

Grasp knowledge of the quality assessments of food products. 

Comprehend food quality management systems. 

Apprehend the Indian and International food laws. 

Conceive the concept of adulteration in food products. 

Apprehend the quality assessment of food products using various instruments. 
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References: 

1. The Food Safety and Standard ACT, 2006 – Seth & Capoor 

2. Hand book of Food Adulteration and Safety Laws – Sumeet Malik 

3. Food Science – B.Srilakshmi 
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Course Code COURSE TITLE L T P C 

201MBOEC Wild Life Conservation 4 0 0 2 

Aim:  

 To enable the students understand the need of conservation of wildlife in India. 

Objectives:  

  Maintenance of rare species in protected areas such as national parks, santuries etc., 

  Establishment of specific biosphere reserves for endangered plants and animals. 

 Protection of wild life through legislation such as banning hunting etc., 

 Imposing specific restrictions on export of endangered plants and animals or their products. 

Outcome: 

 

 Protection of natural habitats of organisms through controlled exploitation.  

 Educating the public about the need to protect and preserve the environment as a long range goal 

for the welfare of future  generations 

Unit I: Wildlife Management: Basic concepts and principles - Wildlife management 

before and after implementation of Wild Life (Protection) Act, 1972 – IUCN – CITES – 

NBA – IBA – 

Evaluation of Wildlife habitat: Define habitat – Forest habitat types - basic survey 

techniques of habitats – Vegetative analyses – Point centered quadrat, Quadrat, strip 

transect – Habitat manipulation: Food, Water, shade, impact and removal of invasive alien 

species. 

Unit II: Introduction to conservation biology, the origin of conservation biology, ethical 

and economical values of conservation biology, definition of biodiversity, types of 

biodiversity, threats to biodiversity. Scopes and importance of conservation methods – In-

situ and Ex-situ conservation approaches of Indian animals. Captive breeding (Lion-tailed 

macaque, white tiger and vultures) and reintroduction (Tiger, rhinoceros, gaur). 

Unit III: Biodiversity: Definition and importance - Biodiversity hotspots in India: 

Western Ghats, Eastern Himalayas. Mega diversity nations – an introduction. Landscape 

approach and people participation in biodiversity conservation. 
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Unit IV: Role of Government and Non-Government organizations in conservation.– 

Government - Wildlife Institute of India, Ministry of Environment and Forests (MoEF), 

National Biodiversity Authority (NBA), Zoological Survey of India (ZSI), Botanical 

Survey of India (BSI), Salim Ali Centre for Ornithology and Natural History (SACON), 

Centre for Ecological Sciences (CES). NGOs. –Bombay Natural History Society 

(BNHS), World Wide Fund for Nature (WWF), Wildlife Trust of India (WTI), Nilgiri 

Wildlife and Environment Association (NWEA), Wildlife Conservation Society (WCS). 

Unit V:  

Conservation Biology Tools - Biological Parks, Zoological Parks, Forest Research 

Institute, Agricultural Research Institutions, Gene Pools, Cryopreservation Centres, 

Interpretation Centres and role of Field Biologists. 

 

SKILL DEVELOPMENT  

 

Outcome: 

Wildlife habitat studies will enable students to solve problems of conservation. 

Describe habitat management. 

Understanding of Conservation will help protection of wildlife. 

Explain wildlife trade that may enhance the economy. 

Wildlife legislation will systematically organize the understanding of wildlife conservation, trade 

and management. 

Evaluate current events and public information related to wildlife conservation as being 

scientifically-based or opinion-based and contribute to the knowledge base of information. 

References: 
1. Anon, 1992. Conservation on biological diversity. Text and annexure – WWF-India. 2. Gaughley, G. and A. Gunn. 1995. Conservation Biology in Theory and 

practice. Blackwell Publishers. 

3. Dobson, A.P. 1996. Conservation and biodiversity scientific American 

Library, New Yark, USA. 

 

 

Course Code Course Title L T P C 

201CSOEC E-Learning 4 0 0 2 
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COURSE OBJECTIVES 

 Learn the basics of E-Learning concepts. 

 Learn the content development techniques. 

 

COURSE OUTCOMES 

 Develop e – learning application on their own. 

 Ability to develop contents for e-learning. 

 To perform course management using tools. 

 

UNIT I INTRODUCTION 

Introduction – Training and Learning, Understanding elearning, components and models of e- 

learning, Advocacy of e-learning – benefits, learning styles, criteria for choosing, - Applications 

of E-learning. 

 

UNIT II CONCEPTS and DESIGN 

E-Learning Strategy, the essential elements of elearning strategy, Quality assuring e-learning, 

suppliers and resources, virtual learning environments, authoring tools, e-assessment, Learning 

Design Issues – purpose, general principles, designing live e-learning, designing self managed 

learning. 

 

UNIT III APPLICATIONS 

Moodle 2.0 E-Learning Course Development – Features, Architecture, Installation and 

Configuring Site. 

 

UNIT IV COURSE MANAGEMENT 

Creating – Categories, Courses, Adding Static Course Material – Links, Pages, Moodle HTML 

Editor, Media Files, Interacting with Lessons and Assignments – Evaluating Students – Quizzes 

and Feedback. 

 

UNIT V ENHANCEMENT 

Adding Social Activities - Chat, Forum, Ratings, Blocks – Types, Activities, Courses, HTML, 

Online Users – Features for Teachers. 

 

EMPLOYABILITY 

 

REFERENCE BOOKS: 

1. Delivering E-Learning: A complete Strategy for Design, Application and Assessment, 

Kenneth Fee, Kogan page, 2009. 
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2. Designing Successful e-Learning, Michael Allen, Pfeiffer Publication, 2007. 

3. Moodle 2.0 E-learning Course Development, William Rice, PACKT, 2011. 

4. Moodle 2.0 First Look, Mary Cooch, 2010. 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  B.COM       

COURSE CODE COURSE TITLE L T P C 

201CMOEC BANKING SERVICES 5 0 0 5 
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AIM: 

To Provide the Bank is financial institution which is involved in borrowing and lending money.  

OBJECTIVE:  you should be able to  

 To provide a lending money to firms, customers and home buyers. 

 To provide keep money for customers  

 To provide offering financial advice and related financial services, such as insurance. 

UNIT – I 

Commercial Banking – An Overview: Banking-Classification- Banking system- Universal 

Banking- Commercial Banking- functions – Role of Banks in Economic Development 

UNIT – II 

E-banking –An Overview: Meaning-Service-E-banking and Financial Services –Benefits-

Internet Banking –Internet Banking Vs Traditional Banking –Mechanics of Internet Banking-

Services 

UNIT – III 

Mobile Banking and Telephone Banking –An Overview: Meaning-Features- Registration-

Services –Security Issues –Banking Facilities- Telephone Banking System – Drawbacks- Call 

Centers 

Unit – IV 

ATM and Electronic Money: Concept of ATM-Features-Functions-Strategic importance of 

ATM- Electronic Money – Categories –Merits – E-Money and Monetary Policy-Policy Issues 

for the RBI 

Unit-V 

EFT System and INFINET: Meaning- Steps in EFT- RBI Guidelines-EFT Systems Vs 

Traditional System - ECS-Features-Factors- Benefits –Handicaps -Applications 

EMPLOYABILITY 

OUTCOME: 

To help  to gather knowledge on banking and financial system in India 

To provide knowledge about commercial banks and its products 

To create awareness about modern banking services like e-banking-banking and internet banking, 

 ATM System 

To introduce recent trends in banking system 

To make the student understand  the basic concept of banking and financial institutions and expose  

various types of risk based  by banks 

REFERENCES: 

1. Banking theory law and Practice     

2. Banking Theory law and practice -Santhanam     

3. Banking Awareness     - N.K.Gupta 

4. Management of Banking and financial Services-Padmalathasuresh,Justinpaul 
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Course Code Course Title L T P C 

20122SEC64L Advanced Web Technology Lab 0 0 3 2 

 

1. Create a small paragraph about 10 lines. Try to use different font, title, head tags,  

       Size and colors. 

2. Create a table with rows & columns and split them using row span & cols pan. 

3. Create a web page in the format of front page of a newspaper using text link 

4. Write a program for addition using VBScript. 

5. Develop a picture gallery having at least 3 pages. Each of them is having several pictures. 

6. Create a java script for automatic type conversion.  

7. Develop a Java Script program that handles event using button and check box. 

8. Develop a program using java script for events handling text area and text field. 

9. Develop a calculator for simple calculation using java script. 

10. Develop a PHP program and check message passing mechanism between pages. 

EMPLOYABILITY 

Course Outcome: 

• Understand  analyze and apply the role of languages like HTML, DHTML, CSS, XML, Javascript, 

VBScript, ASP, PHP and protocols in the workings of the web and web applications. 

• Analyze a web page and identify its elements and attributes. 

• Create a web pages using HTML,DHTML and Cascading styles Sheets. 

• Create interactive web applications using ASP.NET. 

• Build and consume web services. 

• Students will be able to write a server side java application called JSP to catch form data sent 

from client and store it on database. 

 

 

 

Course Code Course Title L T P C 

20122SEC65L Operating System Lab 0 0 3 2 
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1. Write a menu driven shell program for the following: 

a. List of files. 

b. Processes of users. 

c. Today’s Date 

d. Users of system. 

e. Quit of Unix 

 

      2. Write a shell program which accepts the name of a file from the standard input and  

           tests to find the file access permissions, such as read, write and execute. 

       

      3. Write a shell program which accepts the name of a file from the standard input and  

           perform the following  

   

a. Accept five names in a file. 

b. Sorts the names in existing file. 

c. Lists unsorted and sorted file.  

d. Quit 

 

      4. Write a menu driven shell program to copy, edit, rename and delete a file. 

 

      5. Write a menu driven shell program to perform the following task 

  a. Write a sentence in file. 

  b. Search for a given word or pattern in an existing file. 

  c. Quit. 

 

      6. Write a shell program to prepare electricity bill for domestic consumers. 

 

  For first 100 units – Rs. 0.75 / Unit 

  For next 100 units – Rs. 1.50 / Unit 

  Above 200 units – Rs. 3.00 / Unit 

     Prepare the bill for the following format. 

 

   7. Write a shell program to display the result PASS or FAIL using the information given below 

student name, student register number, mark1, mark2, mark3, mark4 the minimum pass for each 

subject is 50. 

 

      8. Merge the contents of the file file1, file2 and store in another file 
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SKILL DEVELOPMENT  

 

COURSE OUTCOME 

• INSTALL A LINUX OPERATING SYSTEM WITH A CUSTOM PARTITIONING SCHEME AND LOG INTO 

AND OUT OF A UNIX/LINUX COMPUTER SYSTEM USING GRAPHICAL AND COMMAND LINE 

ENVIRONMENTS. 

• USE UNIX/LINUX COMMAND LINE (SHELL) COMMANDS TO NAVIGATE AND MANAGE THE 

UNIX/LINUX FILE SYSTEM, CUSTOMIZE THE USER SHELL ENVIRONMENT, 

• USE ARCHIVING AND COMPRESSION TO BACK UP FILES. 

• USE FILE NAME GLOBING AND REGULAR EXPRESSIONS TO FIND FILES AND TEXT IN THE SYSTEM. 

• TO MANAGE USER AND GROUP ACCOUNTS AND PERMISSIONS. 

• TO MANAGE PROCESSES AND JOBS. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Course Code Course Title L T P C 

20122PRW66 Project Work 0 0 0 4 
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Each student will develop and implement individually developed application software 

based on any of the latest technologies. 

Course Code Course Title L T P C 

201ACLSCET 
Community Engagement 

- - - 1 

Aim:  

Course Objectives: 

To  develop an appreciation of rural culture, life-style and wisdom amongst 

students 

To learn about the status of various agricultural and rural development 

programmes 

To understand causes for rural distress and poverty and explore solutions for the 

same 

To apply classroom knowledge of courses to field realities and thereby improve 

quality of learning 

Course Outcomes: 

After completing this course, student will be able to 

Gain an understanding of rural life, culture and social realities 

Develop a sense of empathy and bonds of mutuality with local community 

Appreciate significant contributions of local communities to Indian society and 

economy 

Learn to value the local knowledge and wisdom of the community 

Identify opportunities for contributing to community’s socio-economic 

improvements 
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UNIT I - Appreciation of Rural Society 

Rural life style, rural society, caste and gender relations, rural  values with respect to community, 

nature and resources, elaboration of  “soul of India lies in villages” (Gandhi), rural infrastructure. 

UNIT II- Understanding rural economy & livelihood 

Agriculture, farming, landownership, water management, animal husbandry, non-farm 

livelihoods and artisans, rural entrepreneurs, rural markets 

UNIT III  Rural Institutions 

Traditional rural organisations, Self-help Groups, Panchayati raj institutions (Gram Sabha, 

Gram Panchayat, Standing Committees), local civil society, local administration 

UNIT IV Rural Development Programmes 

History of rural development in India, current national programmes: Sarva Shiksha Abhiyan, 

Beti Bachao, Beti Padhao, Ayushman Bharat, Swatchh Bharat, PM AwaasYojana, Skill India, 

Gram Panchayat Decentralised Planning, NRLM, MNREGA, etc. 

 

SKILL DEVELOPMENT  

 

Courseoutcomes: 

Demonstrate an ability to engage respectfully with others in a diverse society. 

Convey a message effectively. 

Demonstrate an ability to engage respectfully with others in a diverse society. 
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Research Integrated Curriculum  

 

 

 The relationship between teacher and learner is completely different in higher education from 

what it is in school. At the higher level, the teacher is not there for the sake of the student, both 

have their justification in the service of scholarship. For the students who are the professionals of 

the future, developing the ability to investigate problems, make judgments on the basis of sound 

evidences, take decisions on a rational basis and understand what they are doing and why is vital. 

Research and inquiry is not just for those who choose to pursue an academic career. It is central 

to professional life in the twenty-first century. 

 It is observed that the modern world is characterized by heightened levels of complexity and 

uncertainty. Fluidity, fuzziness, instability, fragility, unpredictability, indeterminacy, turbulence, 

changeability, contestability: these are some of the terms that mark out the world of the twenty-

first century. Teaching and research is correlated when they are co-related. Growing out of the 

research on teaching- research relations, the following framework has been developed and 

widely adopted to help individual staff, course teams and whole institutions analyse their 

curricula and consider ways of strengthening students understanding of and through research. 

Curricula can be: 

 

Research – Led: Learning about current research in the discipline 

 Here the curriculum focus is to ensure that what students learn clearly reflects current and 

ongoing research in their discipline. This may include research done by staff teaching them. 

Research – Oriented: Developing research skills and techniques 

Here the focus is on developing student’s knowledge of and ability to carry out the research 

methodologies and methods appropriate to their discipline(s) 

Research – Based: Undertaking research and inquiry 

 Here the curriculum focus is on ensuring that as much as possible the student learns in research 

and or inquiry mode (i.e. the students become producers of knowledge not just consumers). The 

strongest curricula form of this is in those special undergraduate programmes for selected 

students, but such research and inquiry may also be mainstreamed for all or many students. 
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Research- Tutored: engaging in research discussions 

 Here the focus is on students and staff critically discussing ongoing research in the discipline. 

 All four ways of engaging students with research and inquiry are valid and valuable and 

curricula can and should contain elements of them. 

Moreover, the student participation in research may be classified as,   

Level 1: Prescribed Research 

Level 2: Bounded Research 

Level 3: Scaffolded  Research 

Level 4: Self actuated Research 

     Level 5: Open Research 

 Taking into consideration the above mentioned facts in respect of integrating research into the 

B.C.A., curriculum, the following Research Skill Based Courses are introduced in the B.C.A., 

curriculum. 

 

Semester RSB Courses Credits 

II Research Led Seminar 1 

III Research Methodology 2 

V Participation in Bounded Research 1 

VI Project Work 4 
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Blueprint for assessment of student’s performance in Research Led Seminar Course 

 

 

 Internal Assessment:         40 Marks 

 Seminar Report (UG)/Concept Note(PG) : 5 X 4= 20 Marks 

 Seminar Review Presentation   : 10 Marks 

  Literature Survey    : 10 Marks 

 Semester Examination :       60 

Marks  

              (Essay type Questions set by the concerned resource persons) 

 

 

Blueprint for assessment of student’s performance in Research Methodology Courses  

Continuous Internal Assessment:        20 Marks 

 Research Tools( Lab) :        10 Marks 

 Tutorial:         10 Marks  

Model Paper Writing:         40 Marks 

 Abstract:          5 Marks 

 Introduction:          10 Marks 

 Discussion:          10 Marks 

 Review of Literature:        5 Marks 

 Presentation:         10 Marks 

Semester Examination:         40 Marks 

Total:           100 Marks  
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Course Code Course Title L T P C 

20122DSC56B20 
Data Mining 5 0 0 4 

 

OBJECTIVE 

 To understand briefly some of the data mining Techniques. 

 Discuss a number of more efficient algorithms. 

 To know accuracy of classification methods and how accuracy may be improved. 

 

UNIT-I 

Introduction: What is Data Mining- Why Data Mining now-The Data Mining Process- Data 

Mining Application-Data Mining Techniques-The Future of Data Mining-Guidelines for 

Successful Data Mining-Data Mining Software-Software Evaluation and Selection. 

 

UNIT-II 

Association Rules Mining: Introduction-Basics-The Task and a Naïve Algorithm - The 

Apriori Algorithm- Improving the Efficiency of the Apriori Algorithm- Apriori-Tid - Direct 

Hashing and Pruning (DHP)-Dynamic Itemset Counting (DIC)-Mining Frequent Pattern 

without Candidate Generation (FP-Growth)–Performance Evaluation of Algorithms- Software 

for Association Rule Mining 

 

UNIT-III 

Classification: Introduction-Decision Tree-Building a Decision Tree-The Tree Induction 

Algorithm-Split Algorithm Based on Information Theory-Split Algorithm based on the Gini 

Index-Over fitting and Pruning-Decision Tree Rules-Naïve Bayes Method-Estimating 

Predictive Accuracy of Classification Methods-Improving Accuracy of Classification 

Methods. 
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UNIT-IV 

Cluster Analysis: What is Cluster Analysis-Desired Features of Cluster Analysis-Types of 

Data-Computing Distance-Types of Cluster Analysis Methods-Partitional Methods- 

Hierarchical Methods-Density-Based Methods-Dealing with Large Databases-Quality and 

Validity of Cluster Analysis Methods-Cluster Analysis Software. 

 

UNIT-V 

Web Data Mining: Introduction-Web Terminology and Characteristics-Locality and 

Hierarchy in the Web-Web Content Mining-Web Usage Mining-Web Structure Mining-

Web Mining Software. 

 

ENTRENEURSHIP 

 

OUTCOMES: 

 Understanding of data mining software available on the market. 

 Acquiring Knowledge about various algorithms. 

 Acquiring Knowledge about cluster analysis techniques. 

 

 

REFERENCE BOOKS: 

1. “Introduction to Data Mining with Case Studies”, G.K.Gupta, Easter Economy Edition. 
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Discipline specific Elective-II 

IM: 
 

Course code Course Title L T P C 

20122DSC63A Software Project 

Management 

    

 

To equip the students with the processes of software 

development skills 

 

OBJECTIVE 

To learn about the principles  and methods of software engineering 

 To understand the concepts of Software cost estimation 

 To learn Software design and Implementation 

 To study about development of software products from an industry perspective 

UNIT I Introduction – definition-size factors- quality and productivity factors-managerial 

issues.Planning - software project – introduction – defining the problem - developing a strategy 

- planning the development process-planning an organizational structure. 

UNIT II 

Software cost estimation – cost factors – cost estimation techniques – staffing – level estimation 

– estimating software maintenance costs. Software requirements definition – software 

requirements specification techniques – languages and processors for requirements. 

UNIT III Software design – fundamental design concepts – modules and modulation criteria – design 

notations – design techniques – detail design considerations – real time and distributed system 

design – test plans – milestones walkthroughs and inspections – design guidelines. 
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UNIT IV 

Implementation issues – structured coding techniques – coding style – standards and guidelines 
– documentation guidelines – data abstraction – exception handling – concurrency mechanisms. 

 

UNIT V 

Verification and validation techniques – quality assurance – walkthrough and inspections – 

static analysis – symbolic executions – unit testing and debugging – system testing – formal 

verification. Software maintenances – enhancing maintainability during development – 

managerial aspects – configuration management – source code metrics. 

EMPLOYABILITY 

Course Outcomes: 

Identify the different project contexts and suggest an appropriate management strategy. 

Practice the role of professional ethics insuccessful software development. 

Identify and describe the key phases of project management. 

Determine an appropriate project management approach through an evaluation of the business 

context and scope of the project. 

 Get an insight into the processes of software development 

 Able to Model software projects into high level design using DFD,UML diagrams 

 Able to Measure the product and process performance using various metrics 

 Able to Evaluate the system with various testing techniques and strategies  

REFERENCE BOOKS: 

“Software Engineering Concepts “– Richard fairly TMH “Software Engineering”- Roger 

S.Pressman, 5th edition 2001.
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M.C.A., 

        2020 R - COURSE STRUCTURE 

(For the candidates admitted in the academic year 2020-2021 onwards) 
 

 

Semester I 

 

Course Code Course Title L T P C 

20222SEC11 J2EE Programming 4 0 0 4 

20222SEC12 Relational Data Base Management System. 4 0 0 4 

20222SEC13 Routing and Switching in  LAN 4 0 0 4 

20212SEC14 Discrete Mathematics 4 0 0 4 

20222DSC17_ Discipline Specific Elective – I 4 0 0   4 

 

Semester II 

Course Code Course Title L T P C 

20222SEC21 Python  Programming 4 0 0 4 

20222SEC22 Cryptography Network security 4 1 0 3 

20222SEC23 Open Source programming 4 0 0 3 

20222SEC24 Web  Service 4 0 0   3 

20222SEC25L Python Programming Lab 0 0 3 2 

20222SEC26L Open Source programming Lab 0 0 3 2 

20222DSC27_ Discipline Specific Elective – II 5 0 0 4 

20222RMC28 Research Methodology 3 0 0 2 

20222BRC29 Participation in Bounded Research 0 0 0 2 

                                          Total  24 1 6 25 
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Semester III 

 

Course Code Course Title L T P C 

20222SEC31 Data mining and warehousing 6 1 0 5 

20222SEC32 Grid and Cloud Computing. 6 1 0 4 

20222SEC33 .NET Programming 5 0 0 4 

20222SEC34 Object Oriented System Design 5 0 0 4 

20222SEC35L .NET Programming Lab. 0 0 3 2 

20222DSC36_  Discipline Specific Elective – III 5 0 0 4 

20222SRC37 Societal project (Mini Project) 0 0 0 2 

                                         Total  25 2 3 25 

Semester IV     

       

Course Code Course Title L T P C 

20222SEC41 Human Computer Interaction. 6 0 0 4 

20222SEC42 Software Project Management 6 0 0 4 

20222SEC43 Big Data 6 0 0 5 

20222PRW44 Project work 0 0 15 10 

20222PEE Program Exit Examination - - - 2 

                                         Total  5 0 26 25 

 Total  Credits of the Programme 100 

      

 

DISCIPLINE SPECIFIC ELECTIVE COURSES: 

 

Semester Discipline Specific Elective Courses 
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I 
a) 20222DSC17A - Mobile Computing 

b)20222DSC17B - Knowledge based decision support system 

II 

a) 20222DSC27A - Game Programming 

b) 20222DSC27B - Multimedia and Graphics 

c) 20222DSC27C - Middleware Technology 

III 

a) 20222 DSC 36A - Information Security                                 

b) 20222 DSC36B - Internet of Things 

c) 20222DSC36C - M-Marketing 

 

 

Credit Distribution: 

 

Sem AEC SEC DSC OEC Research Others Total 

I 4 16 4  1  25 

II  17 4  4  25 

III  19 4  2  25 

IV  13   10 2 25 

TOTAL 4 65    12  17 2 100 
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SEMESTER I 

 

20222SEC11 J2EE Programming 4 0 0 4 

 

AIM: 

To enable the students to develop standalone programming and Internet based application 

 

 

OBJECTIVES: 

● To learn java programming concepts under Client Sever environment 

● To develop Database Application in Java . 

● To learn java programming concepts like reflection, native code interface, threads etc 

● To develop network programs in java. 

● To understand concepts needed for distributed and  multi-tier applications. 

● To understand issues in enterprise application development. 

 

UNIT I 

Fundamentals of OOPS-overview of java language-data type –variables and arrays-Class 

Fundamentals-declaring objects-constructor-overloading methods-inner classes-method 

overriding. 

 

UNIT  II 
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AWT classes-window fundamentals-AWT controls- handling events by extending AWT 

components Applet class-Applet architecture-html applet tag-passing parameters in applet. 

 

UNIT  III 

Java Database Connectivity: JDBC/ODBC Bridge-The connectivity model being used-The 

java.sql Package-The JDBC Exception Classes. JDBC working with user interface: Data 

manipulation-Data Navigation-Data Storage. 

UNIT IV 

RMI: What is Distributed Object System? -Distributed object Technologies-RMI for distributed 

computing-RMI Architecture- RMI Registry service-Creating RMI Applications-Steps involved 

in running the RMI Applications-Removing objects from a Registry. 

UNIT V 

Java Servlets – Java Server Pages – Java and XML: Generating an XML Document.  

EMPLOYABILITY 

 

OUTCOMES 

● Understand the format and use of objects. 
● Understand basic input/output methods and their use. 
● Understand object inheritance and its use. 
● Understand development of JAVA applets vs. JAVA applications. 
● Understand the use of various system libraries. 

 

REFERENCES 

 

1. “Java 2 Complete Reference”, Fourth Edition, 2001,Herbert Schieldt 

2. Web Enabled Commercial Application Development Using  

   Java 2.0-Ivan Bayross.  

3. The Complete Reference J2ee      - Keogh 
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20222SEC12 Relational Data Base Management System. 4 0 0 4 

 

AIM : 

  To provide an in-depth knowledge of Relational database system using Oracle. 

 

COURSE OBJECTIVES 

▪ To understand the fundamentals of data models and conceptualize and depict a database 

systemusing ER diagram 

▪ To make a study of SQL and relational database design. 

▪ To know about data storage techniques an query processing. 

▪ To impart knowledge in transaction processing, concurrency control techniques and 

recoveryProcedures. 

UNIT-I  

Introduction- File systems versus Database systems – Data Models – DBMS Architecture – Data 

Independence –IntroductionRelational Modeland E-R model. 

 

UNIT-II  

Introduction to SQL - Basic structure and Basic operations of SQL – Set operations - Aggregate 

functions – Nested squires – Join expressions and views–Functions and procedure – Triggers  

 

UNIT-III  

Relational query languages - Relational algebra – Tuple relational calculus – Domain relational 

calculus – Relational database design - Functional dependency – Normalization – 1NF,2NF,3NF 

and BCNF  

 

UNIT-IV 
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Transaction management - Transaction Processing –Properties of Transactions - Serializability – 

concurrency control lock based protocols – Deadlock handling Time Stamp based protocol - 

Validation Techniques - Recovery system - Log Based Recovery. 

 

UNIT-V  

Data base System Architecture – Centralized client-server Architecture- Server system 

Architecture – Parallel Data bases – Distributed data bases – Distributed Data storage – 

Distributed transaction – commit protocol – Concurrency control in Distributed Database. 

EMPLOYABILITY 

COURSE OUTCOMES: 

● Understand the basic concepts of the database and data models. 

● Design a database using ER diagrams and map ER into Relations and normalize the 

relations. 

● Acquire the knowledge of query evaluation to monitor the performance of the DBMS. 

● Develop a simple database applications using normalization. 

Acquire the knowledge about different special purpose databases and to critique how they differ 

from traditional database systems. 

REFERENCES: 

1. Abraham Silberschatz, Henry F.Korth and S.Sundarshan “Database System Concepts”, Sixth 

Edition, McGraw Hill, 2010. 

2. C.J. Date, “An Introduction to Database Systems”, Eight Edition, Pearson Education Delhi, 

2003. 
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 20222SEC13 Routing and Switching in  LAN 4 0 0 4 

 

AIM: 

To provide complementary perspective on the LAN routing and Switching in an Enterprise. 

 

OBJECTIVES: 

● Gives a systematic approach to hierarchical network that support voice, video, and data. 

● Expertise the functions of basic switch. 

● Provides idea on VLAN, VTP, STP and Inter-VLAN Routing. 

● Teaches components of a wireless LAN and its operations. 

 

UNIT I 

LAN Design: Switched LAN Architecture-Matching Switches to specific LAN functions. 

 

UNIT II 

Basic switching concepts and configuration-Introduction to Ethernet-802.3 LANS- Forwarding 

frame  using switches-switch management configuration. 

 

UNIT III 

VLAN- Introducing VLAN-VLAN Trucking- Configure VLAN and Trunks. 

 

UNIT IV 

VTP-VTP –Concepts-VTP Operation- configure VTP 
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UNIT V 

Introduction to STP-STP convergence- Inter VLAN routing-the wireless LAN. 

EMPLOYABILITY 

OUTCOMES:  

At the end of the course, the student should be able to: 

● Systematic approach to hierarchical network that support voice, video, and data. 

● Idea on VLAN, VTP, STP and Inter-VLAN Routing. 

● Components of a wireless LAN and its operations. 

 

 

REFERENCES: 

 

1. “LAN Switching and wireless” CCNA E xploration companion guide- wayue lewis- cisco 

press-pearson Education. 
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20212SEC14 Discrete Mathematics 4 0 0 4 

 

AIM: 

 To provide in-depth knowledge of Mathematical logics, Boolean Algebra. 

 

OBJECTIVES: 

● To understand the concept of Set Theory and Functions. 

● To solve the Recurrence Relations using Generating functions.    

  

UNIT I  

Sets, Relations & Functions : Property of binary relations, Equivalence, Compatibility, Partial 

ordering relations, Hasse diagram, Functions, Inverse function, Compositions of functions, 

Recursive functions. 

 

UNIT II  

Mathematical logic : Logic operators, Truth tables, Theory of inference and deduction, 

Mathematical Calculus, Predicate Calculus, Predicates and Qualifiers. 

 

UNIT III  

Groups & Subgroups : Group axioms, Permutation groups, Cosets, Normal subgroups, Semi 

groups, Free semi groups,  Monoids, Sequential Machines, Error Correcting Codes, Modular 

arithmetic Grammars. 

 

UNIT IV  

Lattices & Boolean Algebra: Axiomatic definition of Boolean algebra as algebra as algebraic 

structures with two operations, Basic results truth values and truth tables, The algebra of 

propositional functions, Boolean algebra of truth tables. 

 

UNIT V  

Combinatorics & Recurrence Relations : Disjunctive and sequential counting, Combinations and 

permutations, Enumeration without repetition, Recurrence Relation, Fibonacci relation, Solving 
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recurrence relation by Substitution, Solving non recurrence relation by conversion to linear 

recurrence relation. 

EMPLOYABILITY 

Course Outcome: 

• Students completing this course will be able to express a logic sentence in terms of predicates, 

quantifiers, and logical connectives. 

• Students completing this course will be able to apply the rules of inference and methods of 

proof including direct and indirect proof forms, proof by contradiction, and mathematical 

induction. 

• Students completing this course will be able to use tree and graph algorithms to solve problems. 

• Students completing this course will be able to evaluate Boolean functions and simplify 

expressions using the properties of Boolean algebra. 

• Use the basic ideas of discrete probability 

• Complete and use truth tables for expressions involving the following logical connectives: 

negation, conjunction, disjunction, conditional, and biconditional. 

 

REFERENCES:  

 

1. Trenbly J.P & Manohar. P. “Discrete Mathematical Structures with Applications to Computer 

Science”. 

2. Kolman, Busy & Rose “ Discrete Mathematical Structures “PHI 

3. K.D Joshi “ Foundations of Discrete Mathematics” , Wiley Eastern Limited. 

1. Seymour Lipschutz  & March Lipson Tata Mc Graw Hill. 

2. C.L.Liu “ Elements of Discrete Mathematics “ Tata Mc Graw Hill. 
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20222SEC15L J2EE Programming Lab 0 0 3 2 

 

1. Develop a simple real-life application program to illustrate the use of multithreads. 

2. Packages and interfaces: 

   Create a package called “pgmdetails” with the following details. 

     

   Pgmdetails  (character) 

   Broadcastday  (character) 

   Stationname  (character) 

   Directorname  (character) 

   Pgmtype  (character) 

   Broadcasttime  (character) in railway time 

  

Create another package called  “chargedetails” with the following details 

   if  pgmtype is “commercials” – Rs  20 per min 

   if  pgmtype is “drama” – Rs  100 per min 

   if  pgmtype is “education” – Rs  50 per min  

Inherit the necessary details from “pgmdetailes” 

Using an interface “radio” calculate the amount to be paid by the programmers to the station, if 

they want their programs to broadcast display full information list about the given details by 

creating objects. 

 

3. Create a try block that is likely to generate three types of exception and than incorporate 

necessary catch blocks to catch and handle them appropriately. 

 

4. Load an image on to applet. As the user selects portions of this image, rectangular regions 

corresponding to the selection should be highlighted by enveloping them in rectangles (use 

mouse events). Also the user can change the colors of selected regions. 
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5. Create an application, which consists of a dialog box that could be used to obtain an user name 

and a password to connect to some on line service. The dialog box consists of two fields user 

name, password and two buttons of Ok & Cancel for accepting user input. 

 

6. Write a program, which will open an existing file and then append text to that file. 

 

7. Write a java program, which will make balls of various colors to move within the frame 

windows. 

 

8. Create an Animating Program using Beans. 

EMPLOYABILITY 

Course Outcomes: 
• In depth manual testing teaching with case studies.  

• programmer training by creating standardized, reusable modular components and by enabling 

the tier to handle many aspects of programming automatically. 

• Identify advance concepts of java programming with database connectivity. 

• Design and develop platform independent applications using a variety of component based 

frameworks 

• Able to implement the concepts of Hibernate, XML& EJB for building enterprise applications. 
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20222SEC16L RDBMS Lab 0 0 3 2 

           

 

1. Creating, Updating and Inserting into databases and simple queries. 

 

2. Uses of Select statement – for queries using 

(i) AND,OR,NOT Operations, WHERE clause 

(ii) UNION, INTERSECTION , MINUS 

(iii) Sorting and Grouping 

 

3. Nested queries using SQL 

(i) Sub queries 

(ii) Join 

 

 

4. Built-in functions of SQL 

 

5. Creation of simple forms 

 

6. Use of indexes, creating views and querying in views 

 

7. Cursors, triggers and stored procedures and functions 

 

8. Case  Studies 

 

i. Student Evaluation systems 

ii.Pay-roll system 

iii. Income tax calculation 

iv. Seat reservation problems 

v. Mark sheet preparation 

EMPLOYABILITY 

Course Outcomes: 

• Sharing of data and data integrity. 

• Reducing Data Redundancy. 

• The file based data management systems contained multiple files that were stored in many 

different locations in a system or even across multiple systems. 

• Be able to write SQL commands to create tables and indexes, insert/update/delete data, and 

query data in a relational DBMS. 

• Foundation knowledge in database concepts 
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20222DSC17A Discipline Specific Elective – I 

Mobile Computing 
4 0 0   4 

UNIT-I 

Mobile Computing: An Overview of Mobile Computing-Mobile Computing Architecture-Mobile 

Devices-Mobile System Networks-Mobility Management. Mobile Device and Systems: Mobile 
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Phones-Digital Music Players-Hand Held Devices: operating System-Limitation of Mobile 

Devices 

 

UNIT-II 

Medium Access Control-SDMA, FDMA, TDMA-Tele Communication System: 

GSM-Mobile Services-System Architecture-Satellite System: Application, Basics. 

UNIT-III 

           Wireless LAN: Infra-red Vs Radio transmission-Infra Structure and ad-hoc networks- 

IEEE 802.11: System Architecture, Protocol Architecture, Physical Layer-MAC Management-

HIPERLAN: WATM-Bluetooth: User Scenarios, Architecture. 

UNIT-IV 

 Mobile IP: Goals, assumptions and requirements-Entities and terminology-IP Packet Delivery-

Tunneling and Encapsulation-Reverse Tunneling-Mobile ad-hoc Networks: Overview ad-hoc 

routing protocols  

UNIT-V 

Mobile Application Language: XML, Java, J2ME & Java Card-Mobile Operating System 

EMPLOYABILITY 

Outcomes: 

• Enhanced Productivity 

• Location Flexibility. 

• Streamlining of Business Processes. 

• Understand fundamentals of wireless communications. 

• Analyze security, energy efficiency, mobility, scalability, and their unique characteristics in 

wireless networks. 

REFERENCE BOOKS: 

 

1. “Mobile computing”-Raj Kamal, Oxford University published in 2007. For Unit1-1,Unit-5. 

2.”Mobile Communications”-Jochen H.Schiller,published by Pearson Education Limited.For  

Unit-2, 3, 4. 
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20222DSC17B Discipline Specific Elective – I 

Knowledge based decision support system. 
4 0 0   4 

                                                     

AIM: 

To Explore the use of Artificial Intelligence techniques for applications development.   

OBJECTIVES: 
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  To understand the various AI Techniques for application development using: 
● LISP programming  
● Symbolic logic 
● Matching techniques 
● Knowledge Acquisition 

UNIT I 

Overview of AI – Knowledge: General Concepts – LISP and other programming languages. 

 

UNIT II 

Formalized symbolic logics – Dealing with inconsistencies and uncertainties – structured 

knowledge: Graphs, Frames & Related Structures – Object Oriented representations. 

 

UNIT III 

Search and control strategies – Matching Techniques. 

 

UNIT IV 

General concepts in knowledge Acquisition – Learning by induction. 

 

UNIT V 

Natural language processing – Pattern recognition – Visual image understanding – Expert system 

architecture. 

EMPLOYABILITY 

 

OUTCOMES:  

At the end of the course, the student should be able to:  

● Identify problems that are amenable to solution by AI methods.  

● Identify appropriate AI methods to solve a given problem.  

● Formalise a given problem in the language/framework of different AI methods.  

● Implement basic AI algorithms.  

● Design and carry out an empirical evaluation of different algorithms on a problem  

● formalisation, and state the conclusions that the evaluation supports 

 

 

REFERENCES: 
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1. “Introduction to Artificial Intelligence and Expert system” by Dan w.Patterson. 

2. Elaine Rich and Kevin Kaight, “Artificial Intelligence”, Tata McGraw Hill, 2
nd

 Edition, 1991.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER II            

 

20222SEC21 Python  Programming 4 0 0 4 

           

AIM 

To enable the student to be familiar with Python Programming. 

OBJECTIVES:  
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On successful completion of the course the student should have understood the concepts in 

Python and its application. 

Unit - I  

Core Python: Introduction-features-Comparative study-Comments-Operators-Variables and 

Assignments-Numbers-String-List and Tuple-Dictionary-Statements and Iterative statements-list 

comprehensive-Errors and Exception-functions-Classes-Modules-Useful function. Basics: 

Syntax and Statements-Variable Assignments-Identifier-Style-Memory Management-

Application Example. Objects: Introduction-Standard Type- Built-in-type-Internal type-Standard 

type operator and Built-in functions-Categorizing standard type-Unsupported type. 

 

Unit – II 

Numbers: Introduction- Integer-Floating Point-Complex numbers-Operators-Built-in-functions-

Other numeric type-Sequence-Strings-Strings and Operator-String only operator-Built-in-

Functions-Built-in-Methods-String Features-Unicode-Related Modules. 

 

Unit – III 

List-Operators-Built-in-Functions-Built-in-Methods-Features of List-Tuple: Introduction-

Operators and Built-in-Functions-Features-Related Modules-Mapping type: Dictionaries-

Operators-Built-in and Factory Functions-Built-in-  Methods. Set type: Introduction-Operators-

Built-in Function-Built-in Methods-Related Modules-Conditional and looping statement. 

 

 

 

 

Unit – IV 

File: Objects-  Built in Functions-Methods-Attributes-Standard files-Command line Argument-

File System-File Execution-Persistent Storage Modules-Related Module. Class: Introduction-

Class and Instance-  Method calls. Exception and Tools: Why use it?-Exception roles-Short 

story-Try/finally statement. 

 

Unit – V 

3258



Regular Expression: Introduction-Special Symbols and characters-Regexes and Python-

Examples of Regexes. Network Programming: Architecture-Socket. Internet Client  

Programming-  Transferring files-Email.GUI Programming: Introduction-Tkinter and Python.DB 

Programming: Introduction-Python DB-API-Non-Relational DB. Web Services: Introduction-

Microblogging with Twitter. 

 

EMPLOYABILITY 

Outcomes: 

Presence of Third Party Modules. 

Extensive Support Libraries.  

Open Source and Community Development 

Express proficiency in the handling of strings and functions.  

Identify the commonly used operations involving file systems and regular expressions. 

 

REFERENCES:  

1.  Chun, J Wesley, Core Python Programming, 2nd Edition, Pearson, 2007 Reprint 2010. 

2.  Wesley J Chun Core python Application Programming,3rd Edition, 

3.  Lutz, Mark, Learning Python, 5th Edition, O Rielly 

 

 

 

 

20222SEC22 Cryptography Network security 4 1 0 3 

 

AIM: 

To introduce about Internet Security in terms of measures to deter, prevent, detect, and correct 

security violations that involve the transmission of information 

 

OBJECTIVES: 

● To know the methods of conventional encryption. 

● To understand the concepts of public key encryption and number theory 
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● To understand authentication and Hash function. 

● To know the network security tools and system level security used. 

 

UNIT I 

CLASSICAL ENCRYPTION TECHNIQUES: Symmetric Cipher Model-substitution 

techniques-transposition technique-Rotor machine-Steganography.BLOCK CIPHERS AND 

THE DATA ENCRYPTION STANDARD: Simplified DES-Block cipher principles-The data 

encryption standard-the strength of DES-Differential and linear cryptanalysis-Block cipher 

design principles-Block cipher modes of operation. 

 

UNIT II 

PUBLIC KEY CRYPTOGRAPHY AND RSA: Principles of public key cryptosystem-The RSA 

algorithm.KEY MANAGEMENT OTHER PUBLIC KEY CRYPTOSYSTEMS: key 

management-Diffie-Hellman Key Exchange-Elliptic curve Arithmetic-Elliptic curve 

cryptography. 

 

UNIT III 

HASH ALGORITHM :MD5 Message Digest Algorithm-Secure Hash Algorithm-RIPEMD-160-

HMAC.DIGITAL SIGNATURE AND AUTHENDICATION PROTOCOLS: Digital 

Signatures-Authentication Protocols-Digital Signature Standard. 

 

UNIT IV 

AUTHENTICATION APPLICATION : Kerberos-X.509 Authentication Service-Recommended 

Reading and Websites.ELECTRONIC MAIL SECURITY: Pretty Good Privacy-S/MIME IP 

Security :  IP Security Overview-IP security Architecture-Authentication Header- 

Encapsulating Security Payload- Combining Security Associations -Key Management.WEB 

SECURITY : Web security considerations – Secure Socket Layer and Transport Layer Security 

– Secure Electronic Transactions. 

  

UNIT V 

INTRUDERS : Intruders – Intrusion detection – Password management. MALICIOUS 

SOFTWARES : Viruses and Related Threats – Virus countermeasures. 
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FIREWALLS: Firewalls Design Principles-Trusted Systems. 

EMPLOYABILITY 

OUTCOMES:  

 

Upon Completion of the course, the students should be able to:  

● Compare various Cryptographic Techniques  

● Design Secure applications  

● Inject secure coding in the developed applications  

 

REFERENCES: 

 

1.  “Cryptography and Network Security “ – William Stallings – 3
rd

 Edition Pesrson Education 

2003. 

2. “Network Security essentials Applications and Standards”, William Stalings , Pearson 

Education 2007. 

 

 

 

 

 

 

                            

20222SEC23 
Open Source programming 4 0 0 3 

 

AIM: 

To improve the Programming Knowledge of VBScript, JavaScript, Perl & PHP. 

 

OBJECTIVES: 

● To have the knowledge of VBScript, JavaScript. 

● To explore the use of Perl & PHP. 

 

UNIT I: 
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VBScript –VBScript Programming Basics – Working with Operators – Controlling Program 

flow with VBScript- Working with Functions, Subroutines and Dialog boxes – Datatype 

Conversion Features – Putting it all together with VBScript – using the Script Debugger. 

 

UNIT II: 

The Basic of JavaScript: Overview of JavaScript – Object Orientation and JavaScript – General 

Syntactic Characteristics – Primitives, Operation and Expressions – Screen Output and Keyboard 

Input – Control Statements – Object Creation and Modification – Arrays – Functions – 

Constructors – Pattern Matching Using Regular Expressions. JavaScript and Html Documents: 

The JavaScript Execution Environment – The Document Object Model – Element Access in 

JavaScript – Events and Event Handling – Handling Events from Body Elements, Button 

Elements, Text Box and Password Elements – The DOM 2 Event Model – The navigator Object. 

 

UNIT III: 

The Basics of Perl: Origins and Uses of Perl – Scalars and their Operations – Assignment 

Statements and Simple Input and Output – Control Statements – Fundamentals of Arrays – 

Hashes – References – Functions – Pattern Matching – File Input and Output. Using Perl for CGI 

Programming: The Common Gateway Interface – CGI Linkage – Query String Format – The 

CGI .pm Module – Cookies. 

 

 

UNIT IV: 

Introduction to PHP:  Origins and Uses of PHP – Overview of PHP – General syntactic 

characteristics – Primitives, Operation and Expressions – Output – Control Statements – Arrays 

– Functions  – Pattern Matching – Form Handling  – Files  – Cookies  – Session Tracking. 

 

UNIT V: 

Database Access through the Web: Relational Databases – An Introduction to the Structured 

Query Language – Architecture for Database Access  – The MySQL Database System  – 

Database Access with Perl and MySQL  – Database Access with PHP and MySQL  – Database 

Access with JDBC and MySQL . 
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EMPLOYABILITY 

OUTCOMES: 

● Understand process of executing a PHP-based script on a webserver. 
● Be able to develop a form containing several fields and be able to process the data 

provided on the form by a user in a PHP-based script. 
● Understand basic PHP syntax for variable use, and standard language constructs, such as 

conditionals and loops. 
● Understand the paradigm for dealing with form-based data, both from the syntax of 

HTML forms, and how they are accessed inside a PHP-based script. 

 

REFERENCES: 

1. UNIT I:  Scot Johnson “Using Active Server Page”. 

2. UNIT II, III, IV, V: Robert W.Sebesta, “Programming the World Wide Web” Third   

edition. 

3.   Internet & WWW How to program by Deital , Third edition. 

 

 

 

 

 

 

 

 

 

 

0222SEC24 Web  Service 4 0 0   3 

 

AIM: 

To have thorough knowledge about web service and web security. 

 

OBJECTIVES: 

● To provide an idea on Processing XML. 

● To understand the concepts of SOAP, UDDI. 

● To understand the concepts of Web security. 
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UNIT  I 

Introduction – What are web services? -Why Web Services are important?– Web services and 

enterprises. XML Fundamentals: XML: The Lingua Franca of web services- XML Documents-

XML namespaces - XML Schema - Processing XML  

 

UNIT  II 

SOAP and WSDL: The SOAP Model- SOAP- SOAP Messages - SOAP encoding – SOAP RPC- 

Using alternative SOAP Encodings, Document, RPC, Literal, Encoded -SOAP web services and 

the REST Architecture- Looking back to SOAP 1.1 - WSDL– Using SOAP and WSDL UDDI: 

UDDI at a glance- The UDDI Business registry- UDDI under the covers – Accessing UDDI- 

How UDDI is playing out. 

 

UNIT  III 

Conversations: Overview –Web services Conversation Language – WSCL Interface components 

– The Bar scenario conversations – Relationship between WSCL and WSDL Workflow: 

Business Process Management – Workflow and Workflow management systems. 

 

UNIT  IV   

Transactions: ACID Transactions – Distributed Transactions and two phase commit – Dealing 

with Heuristic outcomes – Scaling transactions to web services – OASIS business transaction 

protocol – Other web services transaction Protocol . 

 

UNIT  V 

Security: Everyday security basis – Security is an end to end product – Web service security 

issues – Types of Security attacks and threats - Web services security road map WS – Security. 

 

EMPLOYABILITY 

OUTCOMES:  

Upon Completion of the course, the students should be able to:  

● Get an idea on Processing XML. 

3264



● Understand the concepts of SOAP, UDDI. 

● Understand the concepts of Web security. 

 

 

REFERENCES: 

 

1. Developing Enterprise Web Services - An Architect’s Guide – Sandeep Chatterjee, James 

Webber, Pearson Education– Second Indian Reprint 2005. 

2. Understanding SOA with Web Services, Eric Newcomer, Greg Lomow, Pearson Education, 

First Indian Reprint 2005. 

 

 

 

 

 

 

 

 

20222SEC25L Python Programming Lab 0 0 3 2 

 

1. Find the square root of a number (Newton’s method) 

 

2. Exponentiation (power of a number) 

 

3. Find the maximum of a list of numbers 

 

4. Linear search and Binary search 

 

5. Selection sort, Insertion sort 

 

6. Merge sort 
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7. First n prime numbers 

 

8. Multiply matrices 

 

9. Programs that take command line arguments (word count) 

 

10. Find the most frequent words in a text read from a file 

EMPLOYABILITY 

Course Outcomes: 

Duck typing and huge standard library 

Presence of third-party modules. 

Express proficiency in the handling of strings and functions.  

Extensive support libraries(NumPy for numerical calculations, Pandas for data analytics etc). 

Open source and community development. 

To write programs for a wide variety problem in mathematics, science, and games. 

 

                           

20222SEC26L Open Source programming Lab 0 0 3 2 

 

1. Prepare a web page in ASP which displays course submission form using objects. 

2. Write a program for addition using VBScript. 

3. Write a program for finding maximum number using JavaScript. 

4. Develop a web page which display window shrinking using JavaScript 

5. Write a program in JavaScript a)OnMouse move b)OnMouse out. 

6. Write a Perl script using array find element in list. 

7. Write a Perl script for simple manipulation. 

8. Develop a PHP program and check message passing mechanism between pages. 

9. Develop a PHP program to display student information using MYSQL table. 
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10. Develop a college application form using MYSQL table. 

EMPLOYABILITY 

Course Outcomes: 

• Understand process of executing a PHP-based script on a webserver. 

• Be able to develop a form containing several fields and be able to process the data provided on 

the form by a user in a PHP-based script. 

• Understand basic PHP syntax for variable use, and standard language constructs, such as 

conditionals and loops. 

• Understand the paradigm for dealing with form-based data, both from the syntax of HTML 

forms, and how they are accessed inside a PHP-based script. 

• To understand the role and future of open source software in the industry along with the impact 

of legal, economic and social issues for such software. 
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20222DSC27A Discipline Specific Elective – II 

GAME PROGRAMMING 
5 0 0 4 

 

OBJECTIVES:  

● To get subsequent understanding of game design and development, which includes the 

processes, mechanics, issues in game design, game engine development, modeling, techniques, 

handling situations, and logic. 

● To create interactive games  

UNIT I BASICS FOR GAME PROGRAMMING 

Coordinate Systems, Ray Tracing, Modeling in Game Production, Vertex Processing, 

Rasterization, Fragment Processing and Output Merging, Illumination and Shaders, Parametric 

Curves and Surfaces, Shader Models, Image Texturing, Bump Mapping, Advanced Texturing, 

Character Animation, Physics-based Simulation.  

 

UNIT II GAME DESIGN PRINCIPLES & THEORY 

Game Logic, Game AI, Path Finding, Game Theory, Character development, Story Telling, 

Narration, Game Balancing, Core mechanics, Principles of level design, Genres of Games, 

Collision Detection.  

 

UNIT III GAMING ENGINE REQUIREMENT & DESIGN  

Renderers, Software Rendering, Hardware Rendering, and Controller based animation, Spatial 

Sorting, Level of detail, collision detection, standard objects, and physics.  

 

UNIT IV GAMING PLATFORMS AND FRAMEWORKS  

Flash, DirectX, OpenGL, Java, Python, XNA with Visual Studio, Mobile Gaming for the 

Android, iOS, Game engines - Adventure Game Studio, DX Studio, Unity. 

 UNIT V GAME DEVELOPMENT ENVIRONMENT  

Developing 2D and 3D interactive games using OpenGL, DirectX – Isometric and Tile Based 

Games, Puzzle games, Single Player games, and Multi Player games. 
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EMPLOYABILITY 

 OUTCOMES: 

● Illustrate an understanding of the concepts behind game programming techniques.  

● Implement game programming techniques to solve game development tasks.  

● Construct a basic game engine using open-source programming libraries.  

REFERENCES:  

1. Andy Harris, “Beginning Flash Game Programming For Dummies”, For Dummies; Updated 

Edition, 2005.  

2. David H. Eberly, “3D Game Engine Design, Second Edition: A Practical Approach to Real-

Time Computer Graphics” Morgan Kaufmann, 2nd Edition, 2006  

3. Dino Dini, “Essential 3D Game Programming”, Morgan Kaufmann, 1st Edition, 2012  

4. Ernest Adams and Andrew Rollings, “Fundamentals of Game Design”, Prentice Hall 1st 

Edition,2006  

5. Eric Lengyel, “Mathematics for 3D Game Programming and Computer Graphics”, 3rd 

Edition, Course Technology PTR, 2011  

6. Jason Gregory, “Game Engine Architecture”, A K Peters, 2009.  

7. JungHyun Han, “3D Graphics for Game Programming”, Chapman and Hall/CRC, 1st Edition, 

2011  

8. Mike McShaffrfy, “Game Coding Complete”, 3rd Edition, Charles River Media, 2009.  

9. Jonathan S. Harbour, “Beginning Game Programming”, Course Technology PTR, 3rd Edition, 

2009  

10. Jeannie Novak, “Game Development Essentials”, 3rd Edition, Delmar Cengage Learning, 

2011.  

11. John Hattan, “Beginning Game Programming: A GameDev.net Collection”, Course 

Technology PTR, 1st Edition, 2009  

12. Jim Thompson, Barnaby Berbank-Green, and Nic Cusworth, “Game Design: Principles, 

Practice, and Techniques - The Ultimate Guide for the Aspiring Game Designer”, 1st Edition, 

Wiley, 2007.  

13. Roger E. Pedersen, “Game Design Foundations”, Edition 2, Jones & Bartlett Learning, 2009.  

14. Scott Rogers, “Level Up!: The Guide to Great Video Game Design”, Wiley, 1st Edition, 

2010. 
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20222DSC27B Discipline Specific Elective – II 

Multimedia and Graphics 
5 0 0 4 

  

           

AIM 

 

To impart the fundamental concepts of Multimedia and Graphics. 

 

OBJECTIVES 

● To study the multimedia concepts and various I/O technologies. 

● To study the graphics techniques and algorithms. 

● To enable the students to develop their creativity 

 

UNIT I  

Introduction – Definition- Multimedia Hardware- Multimedia Software- MULTIMEDIA 

networking- Multimedia Applications- Multimedia Environments- Multimedia Computer 

Components- Multimedia Standards- Multimedia PC. 

 

UNIT II 

Multimedia Software : Basic Tools : Text Editing and Word Processing Tools – OCR Software – 

Painting and Drawing Tools – 3-D Modeling and Animation Tools – Image-Editing Tools – 

Sound Editing Tools – Animation, Video, and Digital Movie Tools – Helpful Accessories. 

Making Instant Multimedia : Linking Multimedia Objects – Office Suites - Word Processors –
Spreadsheets – Databases – Presentation Tools – Multimedia Authoring Tools – Types of 

Authoring Tools – Card and Page-Based Authoring tools – Icon –Based Authoring tools – Time 

Based Authoring tools- Object – Oriented Authoring tools – Gross platform Authoring Notes. 

 

UNIT III 

Multimedia Building blocks : Text : The Power of Meaning – About fonts and Faces Using Text 

in Multimedia – Computers and Text – Font Editing and Design Tools – Hypermedia and 

Hypertext. Sound: The Power of Sound – Multimedia System Sounds – MIDI versus Digital 

Audio – Making MIDI Audio – Audio File Formats –Working with Sound on the Macintosh – 
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Toward Professional sound – Production Tips. Images: – Making Still Images – Color – Image 

File formats. Computer Animation - Using Digital Video in Multimedia Applications.                 

 

UNIT IV 

        Computer Graphics and output primitives: Concepts and applications, Random and Raster 

scan devices, Refresh Cathode ray tubes, LCD monitors, Laser, Printers, Keyboards, Mouse, 

Scanners, Graphics Software output primitives: Line drawing algorithm: DDA along with 

Bresenhan’s. Circle generating algorithm, Midpoint algorithms: ellipse and other curves.  

 

UNIT V 

       Two-dimensional Transformations: Translation, scaling, rotation, reflection, shear, matrix 

representation of all homogeneous coordinates composite transformation. Three dimensional 

concepts: 3D Display methods- parallel projection, perspective projection, Depth cueing. Three 

dimensional object representations: Polygon Surface, Tables, Plane Equation. 

EMPLOYABILITY 

OUTCOMES: 

● Gain proficiency in 3D computer graphics API programming 

● Enhance the perspective of modern computer system with modeling, analysis and 

interpretation of 

● 2D and 3D visual information. 

● Able to understand different realizations of multimedia tools 

● Able to develop interactive animations using multimedia tools 

● Gain the knowledge of different media streams in multimedia transmission 

 

REFRENCES: 

 

1. Tay Vaugham, “Multimedia making it work”, 4
th

 Edition Tata    McGraw – Hill Edition, 2000. 

(For Unit –I, II, III, Chapters-1,2,3,4). 

2.  Donald Hearn M. Paulin Baker “ Computer Graphics” 1992 , PHI (For Unit –IV &V,  

Chapters-3, 5, 9). 

3. Willam M. Newman , Robert F. Sproull “ Principles of Interactive Graphics”    1979 McGraw 

Hill. 
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20222DSC27C Discipline Specific Elective – II 

MIDDLEWARE TECHNOLOGIES 
5 0 0 4 

                                                               

AIM : 

To understand the design and implementation of a simple compiler. 

 

OBJECTIVES: 

 

The main objective of the course is to create a practical, wide-ranging discussion on Middleware 

Technologies to help students understand what is going on so they can pick out the real issues 

from the imaginary issues and start building complex distributed systems with confidence. Upon 

completion of this course the students will be able to  

● Understand Distributed systems design and implementation  

● Understand existing Distributed Technologies  

● Use Middleware to Build Distributed Applications  

● Understand Middleware Interoperability  

● Understand Web services architectures Course  

 

UNIT I INTRODUCTION 

Emergence of Middleware – Objects, Web Services – Middleware Elements – Vendor 

Architecture – Interoperability – Middleware in Distributed Applications – Types of Middleware 

– Transaction-Oriented Middleware – MOM – RPC. 

 

UNIT II OBJECT ORIENTED MIDDLEWARE 

OOM – Developing with OOM – Heterogeneity – Dynamic Object Request – Java RMI –

COM+. 

 

UNIT III COMPONENT OBJECT RESOURCE BROKER ARCHITECTURE (CORBA) 

Naming – Trading – Life Cycle – Persistence – Security – CORBA. 
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UNIT IV WEB SERVICES 

 

Introduction – XML Web Services standards – Creating Web Services – Extending Web 

Services – Messaging Protocol – Describing – Discovering – Securing. 

UNIT V OTHER TYPES OF MIDDLEWARE 

Real-time Middleware – RT CORBA – Multimedia Middleware – Reflective Middleware – 

Agent-Based Middleware – RFID Middleware. 

EMPLOYABILITY 

Outcomes:  

At the end of the course the student will be able to  

▪ Learn how to use Middleware to Build Distributed Applications  

▪ Implement Business Processes  

▪ Learn about MiddleWare Technologies  

▪ Implement Business Processes  

▪ Learn application design and IT architecture 

 

REFERENCES BOOKS 

1. Chris Britton and Peter Eye, “IT Architecture and Middleware”, Pearson Education, 2nd 

Edition, 2004. 

2. Wolfgang Emmerich, “Engineering Distributed Objects”, John Wiley, 2000. 

3. Keith Ballinger, “.NET Web Services – Architecture and Implementation”, Pearson 

Education, 2003. (Unit IV). 

4. Qusay H. Mahmoud, “Middleware for Communications”, John Wiley and Sons,2004. 

5. Gerald Brose, Andreas Vogel, Keith Duddy, “JavaTM Programming with CORBATM: 

Advanced Techniques for Building Distributed Applications”, Wiley, 3rd edition, January, 2004. 

6. Michah Lerner, “Middleware Networks: Concept, Design and Deployment of Internet 

Infrastructure”, Kluwer Academic Publishers, 2000. 
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20222RMC28 Research Methodology 3 0 0 2 

 

AIM: 

To give an exposure to development of research questions and the various statistical methods 

suitable to address them through available literature, with basic computational operators. 

OBJECTIVES: 

● To understand the approaches towards and constraints in good research. 

● To identify various statistical tools used in research methodology 

● To appreciate and compose the manuscript for publication 

● To train in MATLAB platform for basic computational programing and analysis. 

OUTCOME: 

Ability to develop research questions and the various research strategies and compile research 

results in terms of journal manual scripts. 

PREREQUISITIES: 

Research methodology course in UG level or equivalent knowledge. 

 

 UNIT-I Introduction to research methodology 

Objectives of research – type of research – Significance of research. Research methodology – 

Research and scientific method – Criteria of good research – Problems encountered by research 

in India. 

 

UNIT-II Data base and Literature Survey 

Articles – Thesis – Journals – Patents – Primary sources of journals and patens – Secondary 

sources – Listing of titles – Abstracts –Chemical Abstract Service – Reviews – Monographs – 

Literature search. 

 

UNIT-III Data Analysis: 

Precision and accuracy – Reliability – Determinate and random errors – Distribution of random 

errors –normal distribution curve – Statistical treatment of finite samples – T test and F test 

(ANOVA) co – Variance (ANCOVA) correlation and multiple regression. 

 

3274



UNIT-IV Thesis and paper writing: 

Conventions in writing – General format – Page and chapter format – Use of quotations and 

footnotes – Preparations of tables and figures – Reference and Appendices. 

 

UNIT-V Application on MATLAB: 

Numerical Integration – Numerical integration, ordinary differential equations, partial 

differential equations, and boundary value problems - Fourier analysis – Fourier transforms, 

convolution. 

EMPLOYABILITY 

References: 

1. C.R. Kothari, Research Methodology, New Age International publishers. New Delhi,2004. 

2. R.A Day and A.L. Underwood, Quantitative analysis, Prentice Hall, 1999. 

3. R. Gopalan, Thesis writing, Vijay Nicole Imprints Private Ltd., 2005. 

4. A Guide to MATLAB: For Beginners and experienced Users by Brian R. Hunt (Editor), 

Ronald L. Lipsman, J. Rosenberg 

5. Introduction to MATLAB for Engineers by William J. Palm III. 
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SEMESTER III 

20222SEC31 Data mining and warehousing 6 1 0 5 

 

AIM: 

   To emphasis on the design  aspects of Data mining and Data Warehousing.  

 

OBJECTIVES: 

● To introduce the concept of Data Mining with in detail coverage of basic tasks metrics 

issues and implication .Core topics like classification, clustering and association rules are 

exhaustively dealt with. 

● To introduce the concept of Data Warehousing with special emphasis on architecture and 

design. 

 

UNIT I 

Introduction: Data mining-data mining functionalities-clasification-Task Primitives-Data 

processing: data cleaning-data integration and transformation-data reduction-data discretization 

and concepts. 

 

UNIT II 

Data mining concepts: Efficient and scalable mining methods-various kinds of association rules-

from association mining to correlation analysis-constraint based association mining.  

 

UNIT III 

Classification and prediction: classification by decision tree-Bayesian classification- 

classification by backpropagation-prediction. Cluster analysis: types of  data in Cluster analysis-

partitioning methods –hierarchical methods. 

 

UNIT IV 

Data ware house: What is data warehousing-Multidimensional data model-data ware house 

architecture-Dataware house implementation-From data ware housing to data mining. 

 

UNIT V 
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Multidimensional analysis: spatial data mining-Multimedia data mining-Text mining-Mining and 

world wide web-Data mining applications 

EMPLOYABILITY 

OUTCOMES:  

 

After completing this course, the student will be able to:  

● Apply data mining techniques and methods to large data sets.  

● Use data mining tools  

● Compare and contrast the various classifiers.  

 

 

REFERENCES: 

 

1. Data Mining concept & Techniques”, Jiaweri Han & Micheline , Morgan kauffman 

publications –2000. 

2. “Data warehouse project mangement”  sid Addman &Larissa T.moss, Addison 
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20222SEC32 Grid and Cloud Computing. 6 1 0 4 

 

AIM 

 

To understand the technology application and tool kits for grid computing and to provide a 

strong foundation in Developing Cloud Services. 

 

OBJECTIVES 

● To understand the genecise of grid computing. 

● To know the application of grid computing. 

● To understanding the technology and tool kits to facilitated the grid computing 

● To understand the concept of Cloud Computing. 

● To get an idea about Sharing Files 

   

 

UNIT I 

 Introduction - Definition - Scope of grid computing  

 

UNIT II 

Grid Computing Organizations and their roles – Grid Computing analog – Grid Computing road 

map 

 

UNIT III 

Understanding Cloud Computing: An introduction to Cloud Computing – Computing in the 

Cloud – Developing Cloud Services. 

 

UNIT IV 

Cloud Computing for the Family – Cloud Computing for the Community – Cloud Computing for 

the Corporation 

 

UNIT V 

Collaborating via Web-Based Communication Tools – Collaborating via Social Networks and 

Groupware – Collaborating Via Blogs and Wikis 
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EMPLOYABILITY 

OUTCOMES: 

At the end of the course, the student should be able to  

● Use the grid and cloud tool kits.  

● Design and implement applications on the Grid.  

● Compare the strengths and limitations of cloud computing 

● Identify the architecture, infrastructure and delivery models of cloud computing 

● Design Cloud Services and Set a private cloud 

 

 

REFERENCES: 

 

1. Joshy Joseph & Craig Fellenstein, “Grid Computing”, PHI, PTR-2003. 

2. Ahmar Abbas, “Grid Computing: A Practical Guide to technology and Applications”,   

Charles River media – 2003. 

3. Michael Miller, Cloud Computing: Web-Based Applications That Change the Way You Work 

and Collaborate Online, Pearson, 2009     

 

 

 

 

 

                                              

 

 

 

20222SEC33 .NET Programming 5 0 0 4 

 

AIM 

 

To cover the fundamental concepts of the .NET framework. 
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OBJECTIVES 

● To gain knowledge in the concepts of the .NET framework  and its technologies. 

● To get experience in building sample applications of large-scale projects.    

    

UNIT I 

Visual basic.NET and the .NET Framework –The elements of Visual Basic .NET 

 

UNIT II 

Visual Basic .NET operators-software Design, conditional structures, and controls Flow-

Methods. 

 

UNIT III 

Interfacing with the End user-Asp.NET Applications. 

  

UNIT IV 

 Web Form Fundamentals – Web Controls – Validation and Rich Controls.  

 

UNIT V 

ADO.NET Data Access – Data Binding –Data List, DataGrid, and Repeater. 

EMPLOYABILITY 

OUTCOMES: 

● Create web-based distributed applications using ASP.NET, SQL Server and ADO.NET 
● Utilize DirectX libraries in the .NET environment to implement 2D and 3D animations 

and game-related graphic displays and audio. 
● Utilize the .NET environment to create Web Service-based applications and components. 

 

REFERENCES:  

1. The Complete Reference VB.NET – Jeffrey R-Shapiro- Tata McGrawHill Edition 

2. The Complete Reference ASP.NET- Matthew MacDonald- Tata McGrawHill Edition 

3. Visual Basic .Net Programming -Bible. 
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4. Visual Basic.Net Black Book- Steven  Holzner. 

 

 

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

20222SEC34 Object Oriented System Design 5 0 0 4 

 

AIM  

 

To understand the concepts of object oriented analysis and design.  

 

OBJECTIVES 

● To understand the object oriented life cycle. 
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● To know how to identify objects, relationships, services & attributes through UML. 

● To understand the use-case diagrams. 

● To know the Object Oriented Design process. 

● To know about software quality and usability.  

     

UNIT I 

Introduction: an overview of object oriented system development object basics-object oriented 

system development life cycle. 

 

UNIT II 

Methodology, modeling, &unified modeling language: object-oriented methodologies-UML. 

 

UNIT III 

Object-oriented analysis: object –oriented analysis process. Identifying use case –object analysis 

classification identifying object relation, attribute & methods. 

 

UNIT IV 

Object oriented designing: the object oriented designing process & design axioms- designing 

classes – access layer.  

 

UNIT V 

View layer –software Quality assurance- system usability & measuring user & satisfaction. 

 

 

 

EMPLOYABILITY 

OUTCOMES: 

 

● Understand the basic concepts to identify state & behavior of real world objects 

● Able to learn the various object oriented methodologies and choose the appropriate one 

for solving the problem with the help of various case studies 

● Understand the concept of analysis, design & testing to develop a document for the 

project 

● Able to implement analysis, design & testing phases in developing a software project 
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● Able to understand the testing strategies and know about automated testing tools 

 

REFERENCES: 

1.”Object Oriented System and Development” by Alibahrami, mc Graw –hill international 

edition.   

2. “The Unified Modeling Language User Guide”. - Grady Boocu, James Rambaugh and Ivar 

Jacobson 

3. Instant UML – Pierre- Alain Muller- Wrox Press Ltd., Shroff Publishers and Distributors Pvt. 

Ltd.,  
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20222SEC35L .NET Programming Lab. 0 0 3 2 

    

1. Write a program in VB. Net to check whether given number is Odd or Even. 

2. Write a program to find maximum from given numbers. 

3. Write a program to find are of a circle 

4. Design ASP.Net web form using Html Server Controls to enter job seeker’s details. 

5. Create an ASP.Net web form using Web control to enter E-Mail registration form. 

6. Apply appropriate validation techniques in E-Mail registration form using 

7. Validation controls. 

8. Write an ASP.Net application to retrieve form data and display it the client browser in a 

table format. 

9. Create a web application using ADO.Net that uses which performs basic data 

     Manipulations: 

    (i). Insertion (ii) Updating (iii) Deletion (iv) Selection 

     Hint: Do operations using Ms-Access and SQL-Server 

10. Create an application using Data grid control to access information’s from table in 

SQL server. 

EMPLOYABILITY 

Outcomes: 

• It provides re-usability. 

• Create web-based distributed applications using ASP.NET, SQL Server and ADO.NET 

• develop menu based program for text manipulation. 

• Utilize the .NET environment to create Web Service-based applications and components. 

• Less Coding and Increased Reuse of Code: This framework works on object-oriented 

programming which eliminates unnecessary codes and involves less coding for the developers. 
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20222DSC36A  Discipline Specific Elective – III 

Information Security                                 
5 0 0 4 

        

 

AIM 

To study the critical need for ensuring Information Security in Organizations 

 

OBJECTIVES 

▪ To understand the basics of Information Security 

▪ To know the legal, ethical and professional issues in Information Security 

▪ To know the aspects of risk management 

▪ To become aware of various standards in this area 

▪ To know the technological aspects of Information Security 

 

UNIT I INTRODUCTION 

History, what is Information Security, Critical Characteristics of Information, NSTISSC Security 

Model, Components of an Information System, Securing the Components, Balancing Security 

and Access, The SDLC, The Security SDLC 

 

UNIT II SECURITY INVESTIGATION 

Need for Security, Business Needs, Threats, Attacks, Legal, Ethical and Professional Issues 

 

UNIT III SECURITY ANALYSIS 

Risk Management : Identifying and Assessing Risk, Assessing and Controlling Risk 

 

UNIT IV LOGICAL DESIGN 

Blueprint for Security, Information Security Poicy, Standards and Practices, ISO 17799 / BS 

7799, NIST Models, VISA International Security Model, Design of Security Architecture, 

Planning for Continuity 

 

UNIT V PHYSICAL DESIGN 

Security Technology, IDS, Scanning and Analysis Tools, Cryptography, Access Control 
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Devices, Physical Security, Security and Personnel 

EMPLOYABILITY 

Outcomes: 

• Securing confidential information.  

• Protection from malicious attacks on your network.  

• Develop an understanding of security policies. 

• Deletion and/or guaranteeing malicious elements within a preexisting network. 

• Prevents users from unauthorized access to the network. 

 

REFERENCES 

1. Michael E Whitman and Herbert J Mattord, “Principles of Information Security”, Vikas 

Publishing House, New Delhi, 2003 

2. Micki Krause, Harold F. Tipton, “ Handbook of Information Security Management”,Vol 1-3 

CRC Press LLC, 2004. 

3. Stuart Mc Clure, Joel Scrambray, George Kurtz, “Hacking Exposed”, Tata McGraw-Hill, 

2003 

4. Matt Bishop, “ Computer Security Art and Science”, Pearson/PHI, 2002. 

 

 

 

 

 

 

 

 

 

 

 

20222DSC36B  Discipline Specific Elective – III 

Internet of Things 
5 0 0 4 
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OBJECTIVES: 

● To understand the fundamentals of Internet of Things 

● To learn about the basics of IOT protocols 

● To build a small low cost embedded system using Raspberry Pi. 

● To apply the concept of Internet of Things in the real world scenario 

 

UNIT I INTRODUCTION TO IoT 

Internet of Things - Physical Design- Logical Design- IoT Enabling Technologies - IoT Levels & 

Deployment Templates - Domain Specific IoTs - IoT and M2M - IoT System Management with 

NETCONF-YANG- IoT Platforms Design Methodology. 

 

UNIT II IoT ARCHITECTURE 

M2M high-level ETSI architecture - IETF architecture for IoT - OGC architecture - IoT 

reference model - Domain model - information model - functional model - communication 

model - IoT referencearchitecture 

 

UNIT III IoT PROTOCOLS  

Protocol Standardization for IoT – Efforts – M2M and WSN Protocols – SCADA and RFID 

Protocols – Unified Data Standards – Protocols – IEEE 802.15.4 – BACNet Protocol – Modbus– 

Zigbee Architecture – Network layer – 6LowPAN - CoAP - Security 

 

UNIT IV BUILDING IoT WITH RASPBERRY PI & ARDUINO 

Building IOT with RASPERRY PI- IoT Systems - Logical Design using Python – IoT Physical 

Devices & Endpoints - IoT Device -Building blocks -Raspberry Pi -Board - Linux on Raspberry 

Pi – Raspberry Pi Interfaces -Programming Raspberry Pi with Python - Other IoT Platforms - 

Arduino. 

 

UNIT V CASE STUDIES AND REAL-WORLD APPLICATIONS 

Real world design constraints - Applications - Asset management, Industrial automation, smart 

grid, Commercial building automation, Smart cities - participatory sensing - Data Analytics for 

IoT – Software & Management Tools for IoT Cloud Storage Models & Communication APIs - 

Cloud for IoT - Amazon Web Services for IoT. 
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EMPLOYABILITY 

OUTCOMES: 

● Upon completion of the course, the student should be able to: 

● Analyze various protocols for IoT 

● Develop web services to access/control IoT devices. 

● Design a portable IoT using Rasperry Pi 

● Deploy an IoT application and connect to the cloud. 

● Analyze applications of IoT in real time scenario 

 

REFERENCES: 

1. Arshdeep Bahga, Vijay Madisetti, “Internet of Things – A hands-on approach”, 

Universities Press, 2015 

2. Dieter Uckelmann, Mark Harrison, Michahelles, Florian (Eds), “Architecting the 

Internet of Things”, Springer, 2011. 

3. Jan Ho¨ ller, Vlasios Tsiatsis , Catherine Mulligan, Stamatis , Karnouskos, Stefan 

Avesand. David Boyle, "From Machine-to-Machine to the Internet of Things - 

Introduction to a New Age of Intelligence", Elsevier, 2014. 

4. Honbo Zhou, “The Internet of Things in the Cloud: A Middleware Perspective”, CRC 

Press, 2012. 

5. Olivier Hersent, David Boswarthick, Omar Elloumi , “The Internet of Things – Key 

applications and Protocols”, Wiley, 2012 

 

 

 

 

3288



 

20222DSC36C  Discipline Specific Elective – III 

M-Marketing 
5 0 0 4 

 

OBJECTIVES 

● Understand Mobile Business strategies. 

● To understand Mobile marketing tools and techniques. 

● To know Mobile technologies. 

 

UNIT I Introduction 

Mobile Marketing Campaign, Fortune 500 and Mobile Marketing, consumers engagement with 

mobile, Terminologies. 

 

UNIT II Businesses Vs mobile marketing 

classic mistakes in mobile marketing, laying foundation for successful mobile marketing 

campaign, understanding technology behind mobile marketing – Android, iOS, Windows Phone. 

 

UNIT III  

Strategic thinking about Mobile marketing campaign, Mobile Marketing Tools – setting up 

mobile website for different firms, using SMS, MMS and apps to drive customers to business 

and other ways to attract customers. 

 

UNIT IV Location Based Marketing 

 LBS, NFC, Bluetooth and LBA, 2D codes, Tablet, Other Mobile Applications, Business Firms 

connecting to customers using Mobile – case study, Mobile Marketing for B2B companies, 

Mobile E-commerce to Drive Revenue. 

 

UNIT V Mobile Payments 

  Present and Future Mobile Technology, Mobile Application Development. 

EMPLOYABILITY 

OUTCOMES 

● Upon Completion of the course, the students should be able to: 
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● Analyze various mobile marketing strategies. 

● Market Mobile based Applications. 

● Apply various tools in mobile marketing. 

 

REFERENCE BOOKS: 

1. Go Mobile: Location Based Marketing, Apps, Mobile Optimized Ad Campaigns, 2D 

codes and other Mobile Strategies to Grow your Business, Jeanne Hopkins, Jamie Turner, 

John Wiley&Sons Inc., 2012. 

2. M- Commerce, Paul Skeldon, Crimson Publishing, 2012. 

3. M-Commerce Technologies, Services and Business Models, Norman Sadeh , Wiley 2002. 

4. Mobile Commerce, Opportunities, Applications and Technologies of Wireless Business, 

 Paul Mary, Tom Jell, Cambridge University Press, 2001. 
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SEMESTER IV 

20222SEC41 Human Computer Interaction. 6 0 0 4 

 

AIM: 

To have a thorough knowledge about Human Computer Interaction. 

 

OBJECTIVES 

●  To understand the concept of HCI Ergonomics and WIMP interface. 

● To  learn about Heuristic process and Evaluation techniques. 

 

UNIT I 

The interaction: Introduction - Models of interaction - Frameworks and HCI - Ergonomics - 

Interaction Styles - Elements of WIMP interface - Interactivity - The Contex of the interaction - 

Paradigm: Introduction - Paradigms for interaction.  

 

UNIT II 

Interaction Design basics: Introduction - what is design? - User focus - Scenarios - Navigation 

design - Screen design and layout - Interaction and prototyping - HCI in the software process: 

Introduction - The software lifecycle - Usability engineering – interactive design and prototyping 

– Design rationale.  

 

UNIT III 

Design rules: Introduction - Principles to support usability - Standards – Guidelines-Golden rules 

and heuristics - HCI patterns - Implementation Support: Introduction -elements of windowing 

systems - Programming the application - Using toolkits- User interface management systems. 

UNIT IV 

 Evaluation techniques: What is evaluation - Goals of evaluation - Evaluation through expert 

analysis - Evaluation through user participation - Choosing an evaluation method - Universal 

Design: Introduction - Universal design principles - Multi-modal interaction - Designing for 

diversity. 

EMPLOYABILITY 
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OUTCOMES:  

Upon completion of the course, the student should be able to:  

● Design effective dialog for HCI.  

● Design effective HCI for individuals and persons with disabilities.  

● Assess the importance of user feedback.  

● Explain the HCI implications for designing multimedia/ ecommerce/ e-learning Websites.  

REFERENCES: 

1. "Human-computer Interaction" - Alan Dix - Pearson Education - 2004.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

20222SEC42 Software Project Management 6 0 0 4 
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UNIT I INTRODUCTION TO PROJECT MANAGEMENT 

Project Definition – Contract Management – Activities Covered By Software Project 

Management – Overview Of Project Planning – Stepwise Project Planning. 

 

UNIT II PROJECT EVALUATION  

Strategic Assessment – Technical Assessment – Cost Benefit Analysis – Cash Flow Forecasting  

– Cost Benefit Evaluation Techniques – Risk Evaluation. 

 

UNIT III ACTIVITY PLANNING 

Objectives – Project Schedule – Sequencing And Scheduling Activities – Network Planning 

Models – Forward Pass – Backward Pass – Activity Float – Shortening Project Duration – 

Activity On Arrow Networks – Risk Management – Nature Of Risk – Types Of Risk – 

Managing Risk – Hazard Identification – Hazard Analysis – Risk Planning And Control. 

 

UNIT IV MONITORING AND CONTROL 

Creating Framework – Collecting The Data – Visualizing Progress – Cost Monitoring – Earned 

Value – Prioritizing Monitoring – Getting Project Back To Target – Change Control – Managing 

Contracts – Introduction – Types Of Contract – Stages In Contract Placement – Typical Terms 

Of A Contract – Contract Management – Acceptance. 

 

UNIT V MANAGING PEOPLE AND ORGANIZING TEAMS 

Introduction – Understanding Behavior – Organizational Behaviour: A Background – Selecting 

The Right Person For The Job – Instruction In The Best Methods – Motivation – The Oldman–

Hackman Job Characteristics Model – Working In Groups – Becoming A Team – Decision 

Making – Leadership – Organizational Structures – Stress – Health And Safety – Case Studies. 

EMPLOYABILITY 

Course Outcomes: 

Apply project management concepts and techniques to an IT project. 

Identify issues that could lead to IT project success or failure. 

Explain project management in terms of the software development process. 
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Explain the quality management & different types of metrics used in software development.  

Describe the responsibilities of IT project managers. 

 

REFERENCES: 

1. Bob Hughes and MikeCotterell “Software Project Management”, Third Edition, TATA 

McGraw Hill Edition 2004. 

2. Ramesh, Gopalaswamy: "Managing Global Projects ", Tata McGraw Hill, 2001. 

3. Royce.” Software Project Theory”, Pearson Education, 1999. 

4. P.Jalote “Software Project Management In Practice”, Pearson Education, 2000. 
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20222SEC43 Big Data 6 0 0 5 

 

OBJECTIVES: 

❖ To explore the fundamental concepts of big data analytics 

❖ To learn to analyze the big data using intelligent techniques. 

❖ To understand the various search methods and visualization techniques. 

❖ To learn to use various techniques for mining data stream. 

❖ To understand the applications using Map Reduce Concepts. 

 

UNIT I INTRODUCTION TO BIG DATA  

Introduction to BigData Platform – Challenges of Conventional Systems - Intelligent data 

analysis – Nature of Data - Analytic Processes and Tools - Analysis vs Reporting - Modern Data 

Analytic Tools - Statistical Concepts: Sampling Distributions - Re-Sampling - Statistical 

Inference - Prediction Error. 

 

UNIT II MINING DATA STREAMS 

Introduction To Streams Concepts – Stream Data Model and Architecture - Stream Computing - 

Sampling Data in a Stream – Filtering Streams – Counting Distinct Elements in a Stream – 

Estimating Moments – Counting Oneness in a Window – Decaying Window - Real time 

Analytics Platform(RTAP) Applications - Case Studies - Real Time Sentiment Analysis, Stock 

Market Predictions. 

 

UNIT III HADOOP 

History of Hadoop- The Hadoop Distributed File System – Components of Hadoop- Analyzing 

the Data with Hadoop- Scaling Out- Hadoop Streaming- Design of HDFS-Java interfaces to 

HDFSBasics-Developing a Map Reduce Application-How Map Reduce Works-Anatomy of a 

Map Reduce Job run-Failures-Job Scheduling-Shuffle and Sort – Task execution - Map Reduce 

Types and Formats- Map Reduce Features 

 

UNIT IV HADOOP ENVIRONMENT  
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Setting up a Hadoop Cluster - Cluster specification - Cluster Setup and Installation - Hadoop 

Configuration-Security in Hadoop - Administering Hadoop – HDFS - Monitoring-Maintenance-

Hadoop benchmarks- Hadoop in the cloud 

 

UNIT V FRAMEWORKS 

Applications on Big Data Using Pig and Hive – Data processing operators in Pig – Hive services 

– HiveQL – Querying Data in Hive - fundamentals of HBase and ZooKeeper - IBM InfoSphere 

BigInsights and Streams. Visualizations - Visual data analysis techniques, interaction techniques; 

Systems and applications 

EMPLOYABILITY 

OUTCOMES: 

 The students will be able to: 

 Work with big data platform 

 Analyze the big data analytic techniques for useful business applications. 

 Design efficient algorithms for mining the data from large volumes. 

 Analyze the HADOOP and Map Reduce technologies associated with big data analytics 

 Explore on Big Data applications Using Pig and Hive 

 Understand the fundamentals of various bigdata analysiss techniques 

 

REFERENCES 

1. Michael Berthold, David J. Hand, “Intelligent Data Analysis”, Springer, 2007. 

2. Tom White “ Hadoop: The Definitive Guide” Third Edition, O’reilly Media, 2012. 

3. Chris Eaton, Dirk DeRoos, Tom Deutsch, George Lapis, Paul Zikopoulos, “Understanding Big 

Data: Analytics for Enterprise Class Hadoop and Streaming Data”, McGrawHill Publishing, 

2012 

4. Anand Rajaraman and Jeffrey David Ullman, “Mining of Massive Datasets”, Cambridge 

University Press, 2012. 

5. Bill Franks, “Taming the Big Data Tidal Wave: Finding Opportunities in Huge Data Streams 

with Advanced Analytics”, John Wiley & sons, 2012. 

6. Glenn J. Myatt, “Making Sense of Data”, John Wiley & Sons, 2007 

7. Pete Warden, “Big Data Glossary”, O’Reilly, 2011. 

8. Jiawei Han, Micheline Kamber “Data Mining Concepts and Techniques”, Second Edition, 

Elsevier, Reprinted 2008. 
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9. Da Ruan,Guoquing Chen, Etienne E.Kerre, Geert Wets, Intelligent Data Mining, 

Springer,2007 

10. Paul Zikopoulos ,Dirk deRoos , Krishnan Parasuraman , Thomas Deutsch , James Giles , 

David Corrigan , Harness the Power of Big Data The IBM Big Data Platform, Tata McGraw Hill 

Publications, 2012 

11. Michael Minelli (Author), Michele Chambers (Author), Ambiga Dhiraj (Author) , Big Data, 

Big Analytics: Emerging Business Intelligence and Analytic Trends for Today's 

Businesses,Wiley Publications,2013 

12. Zikopoulos, Paul, Chris Eaton, Understanding Big Data: Analytics for Enterprise Class 

Hadoop and Streaming Data, Tata McGraw Hill Publications, 2011  
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Each student will develop and implement individually developed application software based on 

any of the latest technologies. 

Research Integrated Curriculum  

 

 The relationship between teacher and learner is completely different in higher education from 

what it is in school. At the higher level, the teacher is not there for the sake of the student, both 

have their justification in the service of scholarship. For the students who are the professionals of 

the future, developing the ability to investigate problems, make judgments on the basis of sound 

evidences, take decisions on a rational basis and understand what they are doing and why is vital. 

Research and inquiry is not just for those who choose to pursue an academic career. It is central 

to professional life in the twenty-first century. 

 

It is observed that the modern world is characterized by heightened levels of complexity and 

uncertainty. Fluidity, fuzziness, instability, fragility, unpredictability, indeterminacy, turbulence, 

changeability, contestability: these are some of the terms that mark out the world of the twenty-

first century. Teaching and research is correlated when they are co-related. Growing out of the 

research on teaching- research relations, the following framework has been developed and 

widely adopted to help individual staff, course teams and whole institutions analyse their 

curricula and consider ways of strengthening students understanding of and through research. 

Curricula can be: 

 

Research – Led: Learning about current research in the discipline 

 Here the curriculum focus is to ensure that what students learn clearly reflects current and 

ongoing research in their discipline. This may include research done by staff teaching them. 

Research – Oriented: Developing research skills and techniques 

Here the focus is on developing student’s knowledge of and ability to carry out the research 

methodologies and methods appropriate to their discipline(s) 

Research – Based: Undertaking research and inquiry 
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 Here the curriculum focus is on ensuring that as much as possible the student learns in research 

and or inquiry mode (i.e. the students become producers of knowledge not just consumers). The 

strongest curricula form of this is in those special undergraduate programmes for selected 

students, but such research and inquiry may also be mainstreamed for all or many students. 

Research- Tutored: engaging in research discussions 

 Here the focus is on students and staff critically discussing ongoing research in the discipline. 

 All four ways of engaging students with research and inquiry are valid and valuable and 

curricula can and should contain elements of them. 

Moreover, the student participation in research may be classified as,   

Level 1: Prescribed Research 

Level 2: Bounded Research 

Level 3: Scaffolded  Research 

Level 4: Self actuated Research 

     Level 5: Open Research 

  

Taking into consideration the above mentioned facts in respect of integrating research into the 

M.C.A., curriculum, the following Research Skill Based Courses are introduced in the 

curriculum. 

Semester RSB Courses Credits 

I Research Led Seminar  1 

II Research Methodology  2 

II Participation in Bounded Research  2 

III Design Project/ Socio Technical Project 

( Scaffolded Research)  

2 

IV Project Work  10 

 

Blueprint for assessment of student’s performance in Research Led Seminar Course 

 Internal Assessment:         40 Marks 

 Seminar Report (UG)/Concept Note(PG) : 5 X 4= 20 Marks 

 Seminar Review Presentation   : 10 Marks 
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  Literature Survey    : 10 Marks 

 Semester Examination :       60 

Marks  

              (Essay type Questions set by the concerned resource persons) 

 

Blueprint for assessment of student’s performance in Socio Technical Project 

 Continuous Internal Assessment through Reviews:   40 Marks 

 Review I  : 10  Marks 

 Review II : 10 Marks 

 Review III : 20 Marks 

 Evaluation of Socio Technical Practicum Final Report:    40 Marks 

 Viva- Voce Examination:       20 Marks 

 Total:          100 Marks  

Blueprint for assessment of student’s performance in Research Methodology Courses  

Continuous Internal Assessment:        20 Marks 

 Research Tools( Lab) :        10 Marks 

 Tutorial:         10 Marks  

Model Paper Writing:         40 Marks 

● Abstract:          5 Marks 

● Introduction:          10 Marks 

● Discussion:          10 Marks 

● Review of Literature:        5 Marks 

● Presentation:         10 Marks 

Semester Examination:         40 Marks 

Total:           100 Marks
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SCHOOL OF ARTS & SCIENCE 

 DEPARTMENT OF COMPUTER SCIENCE 

M.Sc., (Computer Science) 

 

Graduate Attributes : 

 Information Literacy 

  Problem Analysis 

  Design/development of solutions  

  Modern tool usage 

  Professional and Ethical understanding 

Program Objectives (Po): 

 PO1: To apply and continuously acquire knowledge, both theoretical and applied, related to core areas of 

computer science. 

 PO2 :To demonstrate the ability to work effectively as a team member and/or leader in an ever-changing 

professional environment. 

 PO3 :To work productively as computer professionals (in traditional careers, graduate school, or 

academia) by: demonstrating effective use of oral and written communication, working competently as a 

member of a team unit, adhering to ethical standards in the profession.  

Program Outcomes (POs)  

 PO1:To communicate computer science concepts, designs, and solutions effectively and professionally; 

 PO2:To apply knowledge of computing to produce effective designs and solutions for specific problems;  

 PO3: Toidentify, analyse, and synthesize scholarly literature relating to the field of computer science;  

 PO4:To use software development tools, software systems, and modern computing platforms.  

 PO5:To an understanding of professional, ethical, legal, security and social issues and responsibilities  

 PO6:To do capable of evaluating personal and professional choices in terms of codes of ethics and ethical 

theories and understanding the impact of their decisions on themselves, their professions, and on society  

 PO7: To apply design and development principles in the construction of software systems of varying 

complexity.  
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Program Specific Outcomes (PSO) 

 PSO1: Demonstrate understanding of the principles and working of the hardware and software aspects of 

computer systems.  

 PSO2:Understanding the structure and development methodologies of software systems. Possess 

professional skills and knowledge of software design process. Familiarity and practical competence with a broad 

range of programming language and open source platforms.  

 PSO3:Acquainted with the contemporary issues, latest trends in technological development and thereby 

innovate new ideas and solutions to existing problems.  

 

 

Course Outcomes: 

CO1 -J2EE programming: 

 Understand the format and use of objects. 

 Understand basic input/output methods and their use. 

 Understand object inheritance and its use. 

 Understand development of JAVA applets vs. JAVA applications. 

 Understand the use of various system libraries. 

CO2 -Relational Data Base Management System:  

 Identify what students will know and be able to do if they master the material. 

 Understand the basic concepts of the database and data models. 

 Design a database using ER diagrams and map ER into Relations and normalize the    reltions. 

 Acquire the knowledge of query evaluation to monitor the performance of the DBMS. 

 Develop a simple database applications using normalization. 

 

CO3 -Discrete Mathematics: 

 The common 2-year sequence works well for many disciplines.  

 Topics can be introduced ""just-in-time"" for many disciplines. 

 Since all students take the same sequence, advising is relatively easy 

 Ability study of mathematical structures that are countable or otherwise distinct and separable.  

 Examples of structures that are discrete are combinations, graphs, and logical statements. Discrete 

structures can be finite or infinite. 

 

CO4  -J2EE programming Lab: 

 Thestudents ableto Design and develop GUI applications using Abstract Windowing Toolkit (AWT) 

  Swing and Event Handling 

 Web applications and Designing 

 Enterprise based applications for business logic 

 In depth manual testing teaching with case studies.  

 Programmer training by creating standardized, reusable modular components and by enabling the tier to handle 

many aspects of programming automatically. 

 

CO5 :RDBMS Lab: 

 The students able to Design and develop Normalize  a  database 
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 Can Declare and enforce  integrity constraints on a database using a state-of-the-art.\ 

 

  Programming PL/SQL including stored Procedures. 

 

 Can Design GUI applications 

 

 Sharing of data and data integrity. 

 

 Reducing Data Redundancy. 

Discipline Specific Elective I: 

CO6 : a)  WAP & XML:  

 To Identify advance concepts of WAP browser for mobile devices such as mobile phones that uses the mobile 

protocol. 

 XML/WML is used to design wap pages for mobile devices. 

 To develop a animated GIF, Java AWT, Frames, ActiveX Controls, Shockwave, movie clips, audio. 

 To Designed for large bandwidth (compared to wireless access) and low delay 

CO7: b) Computer Architecture: 

 Analyze processor Performance improvement using instruction level parallelism.  

 Learn the function of each element of a memory hierarchy.  

 Study various data transfer techniques in digital computer.  

 Articulate design issues in the development of processor or other components that satisfy design requirements 

and objectives.  

 Learn microprocessor architecture and study assembly language programming 

 

CO8: Research Led Seminar: 

 It is clear that the lowest value the students place on the link between research and teaching is that research 

led  teaching . 

 Helps develop skills in data collection and complex analysis. 

 This in turn being connected with technical, procedural and theoretical learning outcomes at the required 

level. 

 Promoting the values of enquiry and deep approaches to learning. 

 The motivation and development of students as a consequence of exposure to expert subject matter. 

 

CO9 : Python Programming:  

 Presence of Third Party Modules. 

 Extensive Support Libraries. 

 Open Source and Community Development 

 Able to determine the methods to create and manipulate Python programs. 

 Can Identify the commonly used operations involving file systems and regular expressions 

CO10: Cryptography & Network Security: 
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 Develop basic skills of secure network architecture and explain the theory                              behind the 

security of different cryptographic algorithms. 

 Describe  common network vulnerabilities and attacks, defence mechanisms against network attacks, and 

cryptographic protection mechanisms. 

 Compare various Cryptographic Techniques  

 Design Secure applications  

 Inject secure coding in the developed applications 

CO11 :Software Engineering:  

 Graduates of the program are expected to demonstrate the problem  

 An ability to identify, formulate, and solve complex engineering problems by applying principles of

engineering, science, and mathematics. 

 To Explain methods of capturing, specifying, visualizing and analyzing software requirements.  

 To understand concepts and principles of software design and user-centric approach and principles of effective

user interfaces.  

 To Understand the nature of software life cycle. 

CO12 Python Programming Lab:  

 Able to determine the methods to create and manipulate Python programs. 

 By utilizing the data structures like lists, dictionaries, tupelos and sets.  

 Identify the commonly used operations involving file systems and regular expressions 

 Duck typing and huge standard library 

 Presence of third-party modules. 

 Extensive support libraries(NumPy for numerical calculations, Pandas for data analytics etc). 

CO13 UNIX Lab: 

 To introduce Basic Unix general purpose Commands  

 To learn network Unix commands.  

 To learn C programming in Unix editor environment.  

 To learn shell script and sed concepts.  

 To learn file management and permission advance commands.  

 To learn awk, grap, perl scripts. 

Discipline Specific Elective II: 

CO14  a)Operating Ststem: 

 To  understand the main components of an OS & their functions. 

 To study the process management and  scheduling.  

 To  understand various issues in Inter Process Communication (IPC) and the role of OS in IPC.  

 To  Understand the concepts and implementation Memory management policies and virtual memory.  

 To understand the working of an OS as a resource manager, file system manager, process manager, memory

manager and I/O manager and methods used to implement the different parts of OS. 

CO15 b)Artificial Intelligence: 
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 To impart basic proficiency in representing difficult real life problems in a state space representation so as to

solve them using AI techniques like searching and game playing 

 To introduce advanced topics of AI such as planning, Bayes networks,  

 Analyze and formalize the problem as a state space, graph, design heuristics and select amongst different search 

or game based techniques to solve them.  

 Develop intelligent algorithms for constraint satisfaction problems and also design intelligent systems for Game 

Playing  

 Attain the capability to represent various real life problem domains using logic based techniques and use this to 

perform inference or planning.  

 Formulate and solve problems with uncertain information using Bayesian approaches.  

 

CO16: Research Methodology:  

 These students able todemonstrate knowledge of research processes (reading, evaluating, and developing) 

 Can identify, explain, compare, and prepare the key elements of a research proposal/report. 

 To compare and contrast quantitative and qualitative research paradigms 

 Ability to develop research questions and the various research strategies  

 Compile research results in terms of journal manual scripts 

 

CO17 Participation in Bounded Research:  

 To understand the general definition of research design. 

 To be able to identify the overall  process of designing a research study from its inspecti on to its report. 

 Familiar with how to write a good introduction to an education , research study and the components  that 

comprise such an introduction. 

 To kmow the type of descriptive statistics ty[ically reported in educational research studies. 

 Able to identify a research problem stated in astudy. 

 

 

CO18 Open Source programming:  

 Develop open source programming products which are normally free to download, although it does incur running 

costs such as storage and computing power. 

 Even those rare paid-for open source products still tend to be far cheaper than closed source alternatives 

 Understand process of executing a PHP-based script on a webserver. 

 Be able to develop a form containing several fields and be able to process the data           provided on the 

form by a user in a PHP-based script. 

 Understand basic PHP syntax for variable use, and standard language constructs, such as conditionals and loops 

 

CO19 .Net Programming: 

 To Dmonstrate advanced knowledge of networking understands the key protocols which support the Internet. 

 Be familiar with several common programming interfaces for network communication. 

 Create web-based distributed applications using ASP.NET, SQL Server and ADO.NET 

 Utilize DirectX libraries in the .NET environment to implement 2D and 3D animations and game-related 

graphic displays and audio. 
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 Utilize the .NET environment to create Web Service-based applications and components. 

CO20 .Net Programming Lab: 

 The students are able to develop programs using C# based on object oriented concepts  

 Write the ROBUST, EXTENSIBLE and EFFICIENT programs by using c# code and ASP.Net 

 Create dynamic web pages for further development. 

 It provides re-usability. 

 Less Coding and Increased Reuse of Code: 

 

CO21 Open Source programming Lab:  

 Thesestudents able to develop efficient open source programmes for rapidly developing network world 

 Reliability and auditability.  

 Integrated management. 

 Simple license management 

 

 

 Discipline Specific Elective III 

CO22 Wireless communication Network:  

 These students able to understand and develop wireless communication and its infrastructure. 

 Understand design considerations for wireless communication  networks 

 Understand the fundamentals of wireless networks.  

 Learn and analyze the different wireless technologies.  

 Evaluate Ad-hoc networks and wireless sensor networks.  

 Understand and evaluate emerging wireless technologies and standards 

C023 Real time Operating System: 

 Ability to estimate if a system takes distributed system characteristic into account in a reasonable way.  

 Knowing the basic structures (e.g. client-server) and knowing the existing middleware frameworks.  

 Ability to estimate framework suitability for different applications.  

 Ability to implement a simple distributed software laboratory work with socket and RMI interfaces.  

 Understanding the mathematical principles behind validity of algorithms solving the problems of distribution.  

 Understanding the problems that will arise if atomicity and timing issues are not handled in a distributed 

application. 

 

CO24  Societal project (Mini Project):  

 These students will learn to real world project developing skill. 

 Group discussion. 

 Cost effective development  

 Breaking problem 

 Reassembling problem 

 

CO25 Internship: 
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 Develop communication, interpersonal and other critical skills in the job interview process. 

 Explore career alternatives prior to graduation. 

 Integrate theory and practice. 

 Assess interests and abilities in their field of study. 

 Learn to appreciate work and its function in the economy. 

 Develop work habits and attitudes necessary for job success. 

CO26 Software Testing:  

 Apply modern software testing processes in relation to software development and project management.  

 Create test strategies and plans, design test cases, prioritize and execute them.  

 To develop, implement black box and white box testing cases.  

 To understand use of Flow graphs and computing cyclomatic complexity using various methods.  

 To understand and implement Automated software testing techniques for Web testing, Performance testing, and 

GUI testing.  

 To develop, implement, and demonstrate the learning through a project that meet stated specifications.  

CO27 Human Computer Interaction: 

 Design effective dialog for HCI.  

 Design effective HCI for individuals and persons with disabilities.  

 Assess the importance of user feedback.  

 Explain the HCI implications for designing multimedia/ ecommerce/ e-learning Websites 

  

          Discipline Specific Elective IV: 

CO28 a) Multimedia And Its Application: 

 To customize the specific parts of the Multimedia Applications (Power Point) software. 

 To prepare visuals by making arrangements on the slide master, and placeholders, etc. 

 An understanding of multimedia development in the business world, and how successful development is 

contingent on detailed client specifications, user and audience research, and design decisions taken during the 

planning phase. 

 An understanding of the content of learning materials available from e-skills UK and how these can be used 

with learners to develop multimedia products 

 To work with learners to plan and create a multimedia product that includes animation, audio and video 

 

CO29 b) Middleware technology: 

 In business, it helps streamline processes and improves efficiency in terms of organization.  

 It facilitates communication between systems, 

 It is able to maintain the integrity of information across a multitude of systems within a network. 

 Understand Middleware Interoperability. 

CO30 Project work:  

 Can be able to develop plans with relevant people to achieve the project's goals.   

 Break work down into tasks and determine handover procedures. 

 Identify links and dependencies, and schedule to achieve deliverable handover 
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 Estimate and cost the human and physical resources required, and make plans to obtain the necessary 

resources. 

 It supports students to show their talent.  

CO31 Program Exit Examination: 

 The exam is supposed to measure the learning outputs of the program as a whole not a individual course.  

 The primary purpose of the exit exams is to assess students' educational achievement in the courses in their 

major area of program study.  

 The exam is supposed to measures the learning outputs of the program as a whole not the individual 

courses. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DEPARTMENT OF COMPUTER SCIENCE 

M.Sc., (Computer Science) 

COURSE STRUCTURE – 2020R 

 

Semester I 

Course  

Code 
Course Title L T P C 

 Semester I     

20220SEC11 J2EE Programming  6 0 0 4 

20220SEC12 RDBMS 6 0 0 4 
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20212SEC13 Discrete Mathematics 6 0 0 4 

20220SEC14L J2EE programming Lab 0 0 3 2 

20220SEC15L RDBMS Lab 0 0 3 2 

20220DSC16_ Discipline Specific Elective - I 6 0 0 4 

20220RLC17 Research Led Seminar - - - 1 

                                   Total  24 0 6 21 

 

Semester II 

Course  

Code 
Course Title L T P C 

20220SEC21 Python Programming 5 0 0 4 

20220SEC22 Cryptography & Network Security   5 0 0 4 

20220SEC23 Software Engineering 5 0 0 4 

20220SEC24L Python Programming Lab 0 0 3 2 

20220SEC25L UNIX Lab 0 0 3 2 

20220DSC26_ Discipline Specific Elective – II 5 0 0 4 

20220RMC27 Research Methodology 4 0 0 2 

20220BRC28 Participation in Bounded Research - - - 2 

                                      Total  24 0 6 24 

 

Semester III 

Course  

Code 
Course Title L T P C 

20220SEC31 Open Source programming 6 0 0 6 

20220SEC32 .Net Programming 6 0 0 5 

20220SEC33L Open Source programming Lab 0 0 3 2 

20220SEC34L .Net Programming Lab 0 0 3 2 

20220DSC35_  Discipline Specific Elective – III 5 0 0 4 

202___OEC Open Elective Course 4 0 0 3 

20220SRC37 Societal project (Mini Project) 0 0 0 2 
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           Total 21 0 6 24 

 

 

 

 

 

 

 

 Semester IV 

Course  

Code 
Course Title L T P C 

20220SEC41 Software Testing 6 0 0 6 

20220SEC42 Human Computer Interaction 6 0 0 5 

20220DSC43_ Discipline Specific Elective - IV 4 0 0 4 

20220PRW44 Project work 0 0 0 10 

20220PEE Programme Exit Examination - - - 2 

 Total 14 0 0 27 

 Total credits for the program    96 

 

Discipline Specific Electives 

Semester Discipline Specific Elective Courses 

 

I 

a) 20220DSC16A -  WAP and XML 

b)20220DSC16B  - Advanced Computer Architecture  

II 
a) 20220DSC26A -  Artificial Intelligence   

b) 20220DSC26B -    Distributed Operating System 

III 
a)20220DSC35A -  Real time Operating Systems   

b)20220DSC35B -   Wireless Communication Network 

IV 
a) 20220DSC43A -   Multimedia and its application 

b) 20220DSC43B -   Middleware Technology 

 

Open Electives 

Semester Open Elective Courses 

 

 

 

a) 202ENOEC – Writing for the Media 

b) 202MAOEC-Applicable Mathematics Techniques 

c) 202PHOEC-Bio-medical Instrumentation 
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III d) 202CHOEC-Green Chemistry 

e) 202BCOEC-Herbal Medicines 

f) 202CMOEC- Financial Service 

g) 20280OEC-Counselling and Psychology 

 

 

 

CREDIT DISTRIBUTION 

 

SEMESTER AEC SEC DSC OEC RESEARCH OTHERS TOTAL 

I 4 12 4  1  21 

II  16 4  4  24 

III  15 4 3 2  24 

IV  11 4  10 2 27 

TOTAL 4 59 12 2 15 2 96 

 

 

 

 

 

 

 

 

 

 

 

20220SEC11 J2EE Programming  6 0 0 4 

 

AIM: 

To enable the students to develop standalone programming and Internet based application 
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OBJECTIVES: 

● To learn java programming concepts under Client Sever environment 

● To develop Database Application in Java . 

● To learn java programming concepts like reflection, native code interface, threads etc 

● To develop network programs in java. 

● To understand concepts needed for distributed and  multi-tier applications. 

● To understand issues in enterprise application development. 

 

UNIT I 

Fundamentals of OOPS-Overview of java language-Data type–Variables and arrays-Class Fundamentals-declaring 

objects-constructor-overloading methods-inner classes-method overriding. 

 

UNIT  II 

Applet class-Applet architecture-Html applet tag-Passing parameters in applet-AWT classes-Window fundamentals-

AWT controls- Handling events by extending AWT components. 

 

UNIT III 

Java Database Connectivity: JDBC/ODBC Bridge-The connectivity model being used-The java.sql Package-The 

JDBC Exception Classes- JDBC working with user interface-Database connectivity- Data manipulation-Data 

Navigation-Data Storage. 

 

UNIT  IV 

RMI: What is Distributed Object System? -Distributed object Technologies-RMI for distributed computing-RMI 

Architecture- RMI Registry service-Creating RMI Applications-Steps involved in running the RMI Applications-

Removing objects from a Registry. 

 

UNIT  V 

Java and XML: Generating an XML Document- Java Servlets– Java Server Pages 

EMPLOYABILITY 

Outcomes: 

• Understand the format and use of objects. 

• Understand basic input/output methods and their use. 

• Understand object inheritance and its use. 
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• Understand development of JAVA applets vs. JAVA applications. 

• Understand the use of various system libraries. 

 

REFERENCES: 

 

1. “JAVA2 COMPLETE REFERENCE” Fourth Edition, 2001, Herbert Schieldt. 

  (For UNIT- I & II: Chapters 2, 3, 6, 7, 8, 19, 21, 22) 

2. WEB ENABLED COMMERCIAL APPLICATION DEVELOPMENT USING….JAVA 2.0-IVAN BAYROSS. 

(For UNIT III& IV: Chapters 11, 13). 

3. THE COMPLETE REFERENCE J2EE - KEOGH 

  (For UNIT – V: Chapters 9, 10, 11) 
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20220SEC12 RDBMS 6 0 0 4 

 

AIM : 

  To provide an in-depth knowledge of Relational database system using Oracle. 

 

OBJECTIVES: 

 

● To understand about SQL Queries. 

● To learn about Oracle Web Application. 

● To impart knowledge in transaction processing, concurrency control techniques and recovery Procedures. 

 

  

UNIT-I  

Introduction- File systems versus Database systems – Data Models – DBMS Architecture – Data Independence –

Introduction Relational Model and E-R model. 

 

 

UNIT-II  

Introduction to SQL - Basic structure and Basic operations of SQL – Set operations - Aggregate functions – Nested 

squires – Join expressions and views–Functions and procedure – Triggers  

 

 

UNIT-III  
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Relational query languages - Relational algebra – Tuple relational calculus – Domain relational calculus – Relational 

database design - Functional dependency – Normalization – 1NF,2NF,3NF and BCNF  

 

UNIT-IV 

Transaction management - Transaction Processing –Properties of Transactions - Serializability – concurrency control 

lock based protocols – Deadlock handling Time Stamp based protocol - Validation Techniques - Recovery system - 

Log Based Recovery. 

 

 

 

 

UNIT-V  

Data base System Architecture – Centralized client-server Architecture- Server system Architecture – Parallel Data 

bases – Distributed data bases – Distributed Data storage – Distributed transaction – commit protocol – Concurrency 

control in Distributed Database. 

EMPLOYABILITY 

 

COURSE OUTCOMES: 

● Understand the basic concepts of the database and data models. 

● Design a database using ER diagrams and map ER into Relations and normalize the relations. 

● Acquire the knowledge of query evaluation to monitor the performance of the DBMS. 

● Develop a simple database applications using normalization. 

Acquire the knowledge about different special purpose databases and to critique how they differ from traditional 

database systems. 

 

REFERENCES: 

 

1. Abraham Silberschatz, Henry F.Korth and S.Sundarshan “Database System Concepts”, Fifth 

Edition, McGraw Hill, 2010. 

2. C.J. Date, “An Introduction to Database Systems”, Eight Edition, Pearson Education Delhi, 

2003. 
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20212SEC13 Discrete Mathematics 6 0 0 4 

 

AIM: 

 To provide in-depth knowledge of Mathematical logics, Boolean Algebra. 

 

OBJECTIVES: 

● To understand the concept of Set Theory and Functions. 

● To solve the Recurrence Relations using Generating functions.      

UNIT I  

Sets, Relations & Functions : Property of binary relations, Equivalence, Compatibility, Partial ordering relations, 

Hasse diagram, Functions, Inverse function, Compositions of functions, Recursive functions. 

 

UNIT II  

Mathematical logic : Logic operators, Truth tables, Theory of inference and deduction, Mathematical Calculus, 

Predicate Calculus, Predicates and Qualifiers. 

 

UNIT III  

Groups & Subgroups : Group axioms, Permutation groups, Cosets, Normal subgroups, Semi groups, Free semi 

groups,  Monoids, Sequential Machines, Error Correcting Codes, Modular arithmetic Grammars. 

 

UNIT IV  
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Lattices & Boolean Algebra: Axiomatic definition of Boolean algebra as algebra as algebraic structures with two 

operations, Basic results truth values and truth tables, The algebra of propositional functions, Boolean algebra of 

truth tables. 

 

UNIT V  

Combinatorics & Recurrence Relations : Disjunctive and sequential counting, Combinations and permutations, 

Enumeration without repetition, Recurrence Relation, Fibonacci relation, Solving recurrence relation by Substitution, 

Solving non recurrence relation by conversion to linear recurrence relation. 

EMPLOYABILITY 

Outcomes: 

• The common 2-year sequence works well for many disciplines.  

• Topics can be introduced ""just-in-time"" for many disciplines. 

• Since all students take the same sequence, advising is relatively easy 

• Ability study of mathematical structures that are countable or otherwise distinct and separable.  

• Examples of structures that are discrete are combinations, graphs, and logical statements. Discrete structures can be 

finite or infinite. 

 

REFERENCES:  

 

1. Trenbly J.P & Manohar. P. “Discrete Mathematical Structures with Applications to Computer Science”. 

2. Kolman, Busy & Rose “ Discrete Mathematical Structures “PHI 

3. K.D Joshi “ Foundations of Discrete Mathematics” , Wiley Eastern Limited. 

1. Seymour Lipschutz  & March Lipson Tata Mc Graw Hill. 

2. C.L.Liu “ Elements of Discrete Mathematics “ Tata Mc Graw Hill. 
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20220SEC14L J2EE programming Lab 0 0 3 2 

 

1. Load an image on to applet. As the user selects portions of this image, rectangular regions corresponding to the 

selection should be highlighted by enveloping them in rectangles (use mouse events). Also the user can change the 

colors of selected regions. 

2. Create an application, which consists of a dialog box that could be used to obtain an user name and a password to 

connect to some on line service. The dialog box consists of two fields user name, password and two buttons of Ok & 

Cancel for accepting user input. 

3.Write a java program, which will make balls of various colors to move within the frame windows. 

4. Write a JSP Program to manipulate the following information: 

    a. Last Date Visited 

    b. Last Time Visited 

    c. Number of Visited 

   4.Create Mark List Program using JDBC with UI Concept. 

5.Create a SERVLET Program with JDBC. 

           6.Create a JSP Program to display a message. 

           7.Create a conversation using RMI concept. 

 EMPLOYABILITY 
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Course outcomes: 

• Thestudents ableto Design and develop GUI applications using Abstract Windowing Toolkit (AWT) 

• Swing and Event Handling 

• Web applications and Designing 

• Enterprise based applications for business logic 

• In depth manual testing teaching with case studies.  

• Programmer training by creating standardized, reusable modular components and by enabling the tier to handle 

many aspects of programming automatically. 

   

            

20220SEC15L RDBMS Lab 0 0 3 2 

           

 

1. Creating, Updating and Inserting into databases and simple queries. 

 

2. Uses of Select statement – for queries using 

(i) AND,OR,NOT Operations, WHERE clause 

(ii) UNION, INTERSECTION , MINUS 

(iii) Sorting and Grouping 

 

3. Nested queries using SQL 

(i) Sub queries 

(ii) Join 

 

4. Built-in functions of SQL 

 

5. Creation of simple forms 

 

6. Use of indexes, creating views and querying in views 

 

7. Cursors, triggers and stored procedures and functions 

 

8. Case  Studies 

 

i. Student Evaluation systems 

ii.Pay-roll system 

iii. Income tax calculation 

iv. Seat reservation problems 

v. Mark sheet preparation 

EMPLOYABILITY 

Course Outcomes: 
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• The students able to Design and develop Normalize  a  database 

• Can Declare and enforce  integrity constraints on a database using a state-of-the-art. 

• Programming PL/SQL including stored Procedures. 

• Sharing of data and data integrity. 

• Reducing Data Redundancy. 
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 20220DSC16A 

Discipline Specific Elective – I 

WAP and XML 6 0 0 4 

 

Aim: 

 To provide a web – like experience on small portable devices.. 

Objectives: 

● To bring internet content and advanced data services to digital cellular phones and other terminal 

● To create a global wireless protocol specification that will work across differing wireless network 

technologies. 

● Xml was designed to carry data with focus on what data is. 

● Xml tags are not predefined like HTML tags are. 

UNIT-I 
Overview of wap: wap&wireless world- wap application architecture – wap internal Structure –Wap versus web-

setting up wap: available software products –wap resources –the development tool kit 
 

UNIT-II 
Wap gateways: definition –functionality of a wap gateways the web model versus wap model – positioning of a wap 

gateway in the network-selecting a wap gateway Basic WML: extensible mark-up language- WML structure -a basic 

WML card-text formatting-navigation –advance display features 
 

UNIT-III 
Interacting with the user: making a selection-events-variable-input parameter passing- WML script-need for WML 

script-lexical structures-variable & literal-operators-automatic Data type conversion-control constructs-functions 

using the standard libraries-pragmas-dealing with errors. 
 

Unit-IV 
Xml-introduction to Xml-an eagle’s eye-view of xml-xml definition –life of an xml document-related technologies-

an introduction to xml application-xml application-xml for xml- first xml document structuring data: xmlizing the 

data-the advantages of the xml format-preparing style sheet for document display. 
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Unit-V 
Attributes, empty tags and xsl: attribute versus element- empty tags- xsl- well formed Xml Document- foreign 

language and non – roman text- non roman scripts, character set, fonts and glyphs- legacy character set –Unicode 

character set- procedure to write xml in Unicode. 
EMPLOYABILITY 

Course Outcomes: 

• To Identify advance concepts of WAP browser for mobile devices such as mobile phones that uses the 

mobile protocol. 

• XML/WML is used to design wap pages for mobile devices. 

• To develop a animated GIF, Java AWT, Frames, ActiveX Controls, Shockwave, movie clips, audio. 

• To Designed for large bandwidth (compared to wireless access) and low delay 
 

TEXT BOOK: 
Unit-1, 2,3: Professional WAP with XML, WML scripts – Charles Arehat.  
Unit-4, 5: XML TM BIBLE – Elliotte vusty Harold 
 

 

 

 

 

 

 

 

 

 

 

 

                                      

20220DSC16B 

Discipline Specific Elective – I 

Advanced Computer Architecture 
6 0 0 4 
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  Aim: 

 To provide depth knowledge about computer design and memory of computer. 

OBJECTIVES: 

The student should be made to: 

 

 Understand the micro-architectural design of processors 

 Learn about the various techniques used to obtain performance improvement and power savings in current 

processors 

 

UNIT I  FUNDAMENTALS OF COMPUTER DESIGN  

 

Review of Fundamentals of CPU, Memory and IO – Trends in technology, power, energy and cost, Dependability 
- Performance Evaluation 
 

UNIT II INSTRUCTION LEVEL PARALLELISM  

 

ILP concepts – Pipelining overview - Compiler Techniques for Exposing ILP – Dynamic Branch Prediction – 
Dynamic Scheduling – Multiple instruction Issue – Hardware Based Speculation – Static scheduling - Multi-
threading - Limitations of ILP – Case Studies. 
 

UNIT III DATA-LEVEL PARALLELISM  

 

Vector architecture – SIMD extensions – Graphics Processing units – Loop level parallelism. 

 

UNIT IV THREAD LEVEL PARALLELISM  

 

Symmetric and Distributed Shared Memory Architectures – Performance Issues – Synchronization – Models of 
Memory Consistency – Case studies: Intel i7 Processor, SMT & CMP Processors 

 

UNIT V MEMORY AND I/O  

 

Cache Performance – Reducing Cache Miss Penalty and Miss Rate – Reducing Hit Time – Main Memory and 
Performance – Memory Technology. Types of Storage Devices – Buses – RAID – Reliability, Availability and 
Dependability – I/O Performance Measures. 
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EMPLOYABILITY 

OUTCOMES: 

At the end of the course, the student should be able to: 

 Evaluate performance of different architectures with respect to various parameters 

 

 Analyze performance of different ILP techniques 

 

 Identify cache and memory related issues in multi-processors 

 

TEXT BOOK: 

 

1. John L Hennessey and David A Patterson, “Computer Architecture A Quantitative Approach”, 

 

Morgan Kaufmann/ Elsevier, Fifth Edition, 2012. 

 

REFERENCES: 

 

1. Kai Hwang and Faye Briggs, “Computer Architecture and Parallel Processing”, Mc Graw-Hill International 
Edition, 2000. 

 

2. Sima D, Fountain T and Kacsuk P, ”Advanced Computer Architectures: A Design Space 

Approach”, Addison Wesley, 2000. 

 

 

 

 

 

 

SEMESTER II 

 

20220SEC21 Python Programming 5 0 0 4 
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AIM 

To enable the student to be familiar with Python Programming. 

 

OBJECTIVES:  

 

On successful completion of the course the student should have understood the concepts in Python and its 

application. 

 

Unit - I  

Core Python: Introduction-features-Comparative study-Comments-Operators-Variables and Assignments-Numbers-

String-List and Tuple-Dictionary-Statements and Iterative statements-list comprehensive-Errors and Exception-

functions-Classes-Modules-Useful function. Basics: Syntax and Statements-Variable Assignments-Identifier-Style-

Memory Management-Application Example. Objects: Introduction-Standard Type- Built-in-type-Internal type-

Standard type operator and Built-in functions-Categorizing standard type-Unsupported type. 

 

Unit – II 

Numbers: Introduction- Integer-Floating Point-Complex numbers-Operators-Built-in-functions-Other numeric type-

Sequence-Strings-Strings and Operator-String only operator-Built-in-Functions-Built-in-Methods-String Features-

Unicode-Related Modules. 

 

Unit – III 

List-Operators-Built-in-Functions-Built-in-Methods-Features of List-Tuple: Introduction-Operators and Built-in-

Functions-Features-Related Modules-Mapping type: Dictionaries-Operators-Built-in and Factory Functions-Built-in-  

Methods. Set type: Introduction-Operators-Built-in Function-Built-in Methods-Related Modules-Conditional and 

looping statement. 

 

 

 

Unit – IV 
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File: Objects-  Built in Functions-Methods-Attributes-Standard files-Command line Argument-File System-File 

Execution-Persistent Storage Modules-Related Module. Class: Introduction-Class and Instance-  Method calls. 

Exception and Tools: Why use it?-Exception roles-Short story-Try/finally statement. 

 

Unit – V 

Regular Expression: Introduction-Special Symbols and characters-Regexes and Python-Examples of Regexes. 

Network Programming: Architecture-Socket. Internet Client  

Programming-  Transferring files-Email.GUI Programming: Introduction-Tkinter and Python.DB Programming: 

Introduction-Python DB-API-Non-Relational DB. Web Services: Introduction-Microblogging with Twitter. 

EMPLOYABILITY 

Outcomes: 

• Presence of Third Party Modules. 

• Extensive Support Libraries. 

• Open Source and Community Development 

• Able to determine the methods to create and manipulate Python programs. 

• Can Identify the commonly used operations involving file systems and regular expressions 

 

REFERENCES:  

 

1.  Chun, J Wesley, Core Python Programming, 2nd Edition, Pearson, 2007 Reprint 2010. 

2.  Wesley J Chun Core python Application Programming,3rd Edition, 

3.  Lutz, Mark, Learning Python, 5th Edition, O Rielly 

 

 

 

 

 

20220SEC22 Cryptography & Network Security   5 0 0 4 

 

AIM: 
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To introduce about Internet Security in terms of measures to deter, prevent, detect, and correct security violations 

that involve the transmission of information 

 

OBJECTIVES: 

● To know the methods of conventional encryption. 

● To understand the concepts of public key encryption and number theory 

● To understand authentication and Hash function. 

● To know the network security tools and system level security used. 

 

UNIT I 

CLASSICAL ENCRYPTION TECHNIQUES: Symmetric Cipher Model-substitution techniques-transposition 

technique-Rotor machine-Steganography.BLOCK CIPHERS AND THE DATA ENCRYPTION STANDARD: 

Simplified DES-Block cipher principles-The data encryption standard-the strength of DES-Differential and linear 

cryptanalysis-Block cipher design principles-Block cipher modes of operation. 

 

UNIT II 

PUBLIC KEY CRYPTOGRAPHY AND RSA: Principles of public key cryptosystem-The RSA algorithm.KEY 

MANAGEMENT OTHER PUBLIC KEY CRYPTOSYSTEMS: key management-Diffie-Hellman Key Exchange-

Elliptic curve Arithmetic-Elliptic curve cryptography. 

 

UNIT III 

HASH ALGORITHM :MD5 Message Digest Algorithm-Secure Hash Algorithm-RIPEMD-160-HMAC.DIGITAL 

SIGNATURE AND AUTHENDICATION PROTOCOLS: Digital Signatures-Authentication Protocols-Digital 

Signature Standard. 

 

 

 

UNIT IV 

AUTHENTICATION APPLICATION : Kerberos-X.509 Authentication Service-Recommended Reading and 

Websites.ELECTRONIC MAIL SECURITY: Pretty Good Privacy-S/MIME IP Security :  IP Security 

Overview-IP security Architecture-Authentication Header- Encapsulating Security Payload- Combining Security 
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Associations -Key Management.WEB SECURITY : Web security considerations – Secure Socket Layer and 

Transport Layer Security – Secure Electronic Transactions. 

  

UNIT V 

INTRUDERS : Intruders – Intrusion detection – Password management. MALICIOUS SOFTWARES : Viruses and 

Related Threats – Virus countermeasures. 

FIREWALLS: Firewalls Design Principles-Trusted Systems. 

 

EMPLOYABILITY 

OUTCOMES:  

Upon Completion of the course, the students should be able to:  

● Compare various Cryptographic Techniques  

● Design Secure applications  

● Inject secure coding in the developed applications  

 

REFERENCES: 

 

1.  “Cryptography and Network Security “ – William Stallings – 3
rd

 Edition Pesrson Education 2003. 

2. “Network Security essentials Applications and Standards”, William Stalings , Pearson Education 2007. 
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20220SEC23 Software Engineering 5 0 0 4 

 

AIM: 

To introduce the methodologies involved in the development and maintenance of Software (i.e) over its entire life 

cycle. 

 

OBJECTIVES: 

● To be aware of Softwares 

● Different Life Cycle models. 

● Requirements dictation process. 

● Verification Validation techniques. 

● Project planning and Management.  

 

UNIT I 

Introduction  -  definitions  - size factors  -  quality  and  productivity factors - managerial issues. Planning  a  

software project - introduction -  defining  the problem  -  developing  a solution strategy  -  planning  the 

development process - planning an organizational structure  -  other planning activities. 

 

 UNIT II 

Software  cost  estimation - cost factors -  cost  estimation techniques staffing level estimation - estimating  soft- 

ware maintenance costs. Software  requirements  definition  -  software   requirement specification  - formal 

specification techniques -  languages and processors for requirements. 

 

UNIT III 

Software design - fundamental design concepts - modules  and modularization  criteria  - design notations -  design  

techniques  -  detailed  design considerations -  real  time  and Distributed  system  design - test  plans  -  milestones, 

walkthrough and inspections - design guidelines.            

 

UNIT IV 

Implementations issues - structured coding techniques - coding style  - standards  and guidelines - documentation  

guidelines -data  abstraction - exception handling - concurrency  mechanisms.  

 

UNIT V 

Verification and validation techniques - quality assurance  - walkthrough  and  inspections - static  analysis  -  

symbolic execution  -  UNIT testing and debugging - system  testing  - formal verification. Software maintenance - 
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enhancing maintainability   during development - managerial aspects - configuration management -  source code 

metrics - other maintenance tools and techniques. 

EMPLOYABILITY 

OUTCOMES: 

 

● Get an insight into the processes of software development 

● Able to understand the problem domain for developing SRS and various models of software 

● engineering 

● Able to Model software projects into high level design using DFD,UML diagrams 

● Able to Measure the product and process performance using various metrics 

● Able to Evaluate the system with various testing techniques and strategies     

 

REFERENCES: 

 

1. Software Engineering Concepts - Richard Fairley TMH 

2.  Roger  S.pressman, "Software engineering",  5th  edition,  2001, MGH publishers. 

3. Marlim L.Shoeman, "Software Ezngineering",  1983,MGH Publishers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

20220SEC24L Python Programming Lab 0 0 3 2 

 

1. Find the square root of a number (Newton’s method) 
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2. Exponentiation (power of a number) 

 

3. Find the maximum of a list of numbers 

 

4. Linear search and Binary search 

 

5. Selection sort, Insertion sort 

 

6. Merge sort 

 

7. First n prime numbers 

 

8. Multiply matrices 

 

9. Programs that take command line arguments (word count) 

 

10. Find the most frequent words in a text read from a file 

 

EMPLOYABILITY 

Outcome: 

• Able to determine the methods to create and manipulate Python programs. 

• By utilizing the data structures like lists, dictionaries, tupelos and sets.  

• Identify the commonly used operations involving file systems and regular expressions 

• Duck typing and huge standard library 

• Presence of third-party modules. 

 

 

20220SEC25L UNIX Lab 0 0 3 2 

 

1.Write a menu driven shell program  for the following : 

a. List of files. 

b. Processes of users. 
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c. Today’s Date 

d. Users of system. 

e. Quit of Unix 

 

      2. Write a shell program which accepts the name of a file from the standard input  

           and tests to find the file access permissions, such as read, write and execute. 

 

       3. Write a shell program which accepts the name of a file from the standard input   

            and  perform the following  

 

  a. Accept five names in a file. 

a. Sorts the names in existing file. 

b. Lists unsorted and sorted file. 

c. Quit 

      4. Write a menu driven shell program to copy, edit, rename and delete a file. 

 

      5.Write a menu driven shell program to perform the following task 

                   a. Write a sentence in file. 

                   b. Search for a given word or pattern in an existing file. 

                     c. Quit. 

 

      6. Write a shell program to prepare electricity bill for domestic consumers. 

               For first 100 units – Rs. 0.75 / Unit 

               For next 100 units – Rs. 1.50 / Unit 

              Above 200 units – Rs. 3.00 / Unit 

               Prepare the bill for the following format. 

 

      7. Write a shell program to display the result PASS or FAIL using the  

           information given  below student name ,student reg.no.,      

           mark1,mark2,mark3,mark4 the minimum pass  for each subject is 50. 

 

      8. Merge the contents of the file file1,file2 and store in another file. 

         

 

SKILL DEVELOPMENT  

 

Course Outcome: 

• To introduce Basic Unix general purpose Commands  

• To learn network Unix commands.  

• To learn C programming in Unix editor environment.  

• To learn shell script and sed concepts.  

• To learn file management and permission advance commands.  

• To learn awk, grap, perl scripts. 

 

 

3332



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

20220DSC26A 

 

Discipline Specific Elective – II 

Artificial Intelligence 

5 0 0 4 

   
Aim:  
To Acquire Knowledge on various AI Techniques and Expert Systems.  
 

Objective:  
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● To learn AI Basic Concepts 
● To understand Expert Systems Architectural-Components 
● To study Expert System development process 
●  

UNIT I    

    The AI definition - AI Techniques- Problems, Problem Space and search- Defining the problem as a state space 

search- Problem Characteristics-  Heuristic Search Techniques- Generate and Test- hill Climbing- Best First Search- 

Problem reduction - Constraint Satisfaction- means -ends analysis. 

 

UNIT II 

 

Game Playing- Min-Max Procedure- Adding Alpha-Beta Cutoffs- Additional Refinements- Searching AND/OR 

Graphs - Using Predicate Logic- Representing Simple Facts and Logic- Representing instance and IS a relationships- 

Computable functions and predicates- Use of the predicate calculus in AI Resolution- natural deduction. 

 

UNIT III 

 

Representing knowledge using rules- Procedural versus declarative knowledge- Logic Programming- Forward versus 

Backward Reasoning- Resolving within AND/OR  Graphs matching- control knowledge-Symbolic Reasoning under 

uncertainty- Non-monotonic reasoning- Implementation issues- - Fuzzy Logic. 

 

UNIT IV  

Expert Systems- Architectural-Components- Explanation facilities- Knowledge acquisition. 

 

UNIT V 

Expert System development process- Non-formal representation of knowledge- Semantic networks- Frames- Scripts- 

Expert System Tools. 

EMPLOYABILITY 

 

OUTCOMES:  

 

At the end of the course, the student should be able to:  

● Identify problems that are amenable to solution by AI methods.  

● Identify appropriate AI methods to solve a given problem.  

● Formalize a given problem in the language/framework of different AI methods.  

● Implement basic AI algorithms. 

●   

REFERENCE BOOK: 

3334



 

1. For Units I, II, III: Elaine Rich and Kevin Kaight, “Artificial Intelligence”, Tata McGraw Hill, 2
nd

 Edition, 

1991. 

2. For Units IV, V: David W. Rolston, “Principles of Artificial Intelligence and Expert Systems 

Development”, McGraw Hill. 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

20220DSC26B Discipline Specific Elective – II 

Distributed Operating System  

5 0 0 4 

 

 

Aim: 
 To understand the concept of distributed computing 
Objectives 
● It is easy for  users to access remote resources and to share them with others in a controlled way. 
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● Ideally this arrangement is drastically more fault tolerant and more powerful than many combinations of 

stand –alone computer systems.. 
 

UNIT-I: 

  Introduction to distributed system-what is a distributed system-goals-h/w concepts- s/w concepts – design 

issues. Communication in distributed systems: layered protocols –asynchronous transfer mode network. 

UNIT-II: 

The client/server model-remote procedure call- group communication. Synchronization in distributed systems: clock 

synchronous-mutual exclusion-election algorithm-atomic transaction-deadlock in distributed system. 

UNIT-III: 

Process & processors in distributed system: Threads system-models-processor allocation- scheduling in distributed 

system-fault tolerance-real time distributed system.File system: distributed file system design-distributed file system 

implementation-trends in distributed file system. 

UNIT-IV: 

Distributed shared memory: Introduction to distributed shared memory-   consistency models-page based distributed 

shared memory-shared variable distributed shared memory-object based distributed shared memory-comparison. 

 

UNIT-V: 

Naming facility in distributed operating system-security in distributed operating system. 

 

Case studies:    Amoeba-V-system-Mach-Chorus-DCE-comparison. 

EMPLOYABILITY 

Outcome: 

• To study the process management and  scheduling.  

• To  understand various issues in Inter Process Communication (IPC) and the role of OS in IPC.  

• To  Understand the concepts and implementation Memory management policies and virtual memory. 

 

REFERENCE BOOK: 
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     “Distributed Operating System” – Andrew S.Tanenbaum. 

                             “Distributed Operating Systems” – Pradeep K.Sinha.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

20220RMC27 Research Methodology 4 0 0 2 

 

AIM: 

To give an exposure to development of research questions and the various statistical methods suitable to address 

them through available literature, with basic computational operators. 

OBJECTIVES: 

● To understand the approaches towards and constraints in good research. 

● To identify various statistical tools used in research methodology 

● To appreciate and compose the manuscript for publication 
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● To train in MATLAB platform for basic computational programing and analysis. 

OUTCOME: 

Ability to develop research questions and the various research strategies and compile research results in terms of 

journal manual scripts. 

PREREQUISITIES: 

Research methodology course in UG level or equivalent knowledge. 

 

 UNIT-I Introduction to research methodology 

Objectives of research – type of research – Significance of research. Research methodology – Research and scientific 

method – Criteria of good research – Problems encountered by research in India. 

 

UNIT-II Data base and Literature Survey 

Articles – Thesis – Journals – Patents – Primary sources of journals and patens – Secondary sources – Listing of 

titles – Abstracts –Chemical Abstract Service – Reviews – Monographs – Literature search. 

 

UNIT-III Data Analysis: 

Precision and accuracy – Reliability – Determinate and random errors – Distribution of random errors –normal 

distribution curve – Statistical treatment of finite samples – T test and F test (ANOVA) co – Variance (ANCOVA) 

correlation and multiple regression. 

 

 

 

UNIT-IV Thesis and paper writing: 

Conventions in writing – General format – Page and chapter format – Use of quotations and footnotes – Preparations 

of tables and figures – Reference and Appendices. 

 

UNIT-V Application on MATLAB: 

Numerical Integration – Numerical integration, ordinary differential equations, partial differential equations, and 

boundary value problems - Fourier analysis – Fourier transforms, convolution. 

EMPLOYABILITY 

Outcome: 
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These students able todemonstrate knowledge of research processes (reading, evaluating, and developing) 

Can identify, explain, compare, and prepare the key elements of a research proposal/report. 

To compare and contrast quantitative and qualitative research paradigms 

Ability to develop research questions and the various research strategies  

Compile research results in terms of journal manual scripts 

References: 

1. C.R. Kothari, Research Methodology, New Age International publishers. New Delhi,2004. 

2. R.A Day and A.L. Underwood, Quantitative analysis, Prentice Hall, 1999. 

3. R. Gopalan, Thesis writing, Vijay Nicole Imprints Private Ltd., 2005. 

4. A Guide to MATLAB: For Beginners and experienced Users by Brian R. Hunt (Editor), Ronald L. Lipsman, J. 

Rosenberg 

5. Introduction to MATLAB for Engineers by William J. Palm III. 

 

 

 

 

 

 

 

 

SEMESTER III 

 

20220SEC31 Open Source programming 6 0 0 6 

 

AIM: 

To improve the Programming Knowledge of VBScript, JavaScript, Perl & PHP. 

 

OBJECTIVES: 

● To have the knowledge of VBScript, JavaScript. 

● To explore the use of Perl & PHP. 
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UNIT I: 

VBScript –VBScript Programming Basics – Working with Operators – Controlling Program flow with VBScript- 

Working with Functions, Subroutines and Dialog boxes – Data type Conversion Features – Putting it all together 

with VBScript – using the Script Debugger. 

 

UNIT II: 

The Basic of JavaScript: Overview of JavaScript – Object Orientation and JavaScript – General Syntactic 

Characteristics – Primitives, Operation and Expressions – Screen Output and Keyboard Input – Control Statements – 

Object Creation and Modification – Arrays – Functions – Constructors – Pattern Matching Using Regular 

Expressions. JavaScript and Html Documents: The JavaScript Execution Environment – The Document Object 

Model – Element Access in JavaScript – Events and Event Handling – Handling Events from Body Elements, Button 

Elements, Text Box and Password Elements – The DOM 2 Event Model – The navigator Object. 

 

UNIT III: 

The Basics of Perl: Origins and Uses of Perl – Scalars and their Operations – Assignment Statements and Simple 

Input and Output – Control Statements – Fundamentals of Arrays – Hashes – References – Functions – Pattern 

Matching – File Input and Output. Using Perl for CGI Programming: The Common Gateway Interface – CGI 

Linkage – Query String Format – The CGI .pm Module – Cookies. 

 

 

 

 

UNIT IV: 

Introduction to PHP:  Origins and Uses of PHP – Overview of PHP – General syntactic characteristics – Primitives, 

Operation and Expressions – Output – Control Statements – Arrays – Functions  – Pattern Matching – Form 

Handling  – Files  – Cookies  – Session Tracking. 

 

UNIT V: 

Database Access through the Web: Relational Databases – An Introduction to the Structured Query Language – 

Architecture for Database Access  – The MySQL Database System  – Database Access with Perl and MySQL  – 

Database Access with PHP and MySQL  – Database Access with JDBC and MySQL . 
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EMPLOYABILITY 

OUTCOMES: 

● Understand process of executing a PHP-based script on a webserver. 
● Be able to develop a form containing several fields and be able to process the data provided on the form by a 

user in a PHP-based script. 
● Understand basic PHP syntax for variable use, and standard language constructs, such as conditionals and 

loops. 
● Understand the paradigm for dealing with form-based data, both from the syntax of HTML forms, and how 

they are accessed inside a PHP-based script. 

 

REFERENCES: 

1. UNIT I:  Scot Johnson “Using Active Server Page”. 

2. UNIT II, III, IV, V: Robert W.Sebesta, “Programming the World Wide Web” Third   edition. 

3.   Internet & WWW How to program by Deital , Third edition. 
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20220SEC32 .Net Programming 6 0 0 5 

 

AIM 

To cover the fundamental concepts of the .NET framework. 

 

OBJECTIVES 

● To gain knowledge in the concepts of the .NET framework  and its technologies. 

● To get experience in building sample applications of large-scale projects.    

    

UNIT I 

Visual basic.NET and the .NET Framework –The elements of Visual Basic .NET 

 

UNIT II 

Visual Basic .NET operators-software Design, conditional structures, and controls Flow-Methods. 

 

UNIT III 

Interfacing with the End user-Asp.NET Applications. 

  

UNIT IV 

 Web Form Fundamentals – Web Controls – Validation and Rich Controls.  

 

UNIT V 

ADO.NET Data Access – Data Binding –Data List, DataGrid, and Repeater. 

 

SKILL DEVELOPMENT  

 

OUTCOMES: 

● Create web-based distributed applications using ASP.NET, SQL Server and ADO.NET 
● Utilize DirectX libraries in the .NET environment to implement 2D and 3D animations and game-related 

graphic displays and audio. 
● Utilize the .NET environment to create Web Service-based applications and components. 
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REFERENCES:  

1. The Complete Reference VB.NET – Jeffrey R-Shapiro- Tata McGrawHill Edition 

2. The Complete Reference ASP.NET- Matthew MacDonald- Tata McGrawHill Edition 

3. Visual Basic .Net Programming -Bible. 

4. Visual Basic.Net Black Book- Steven  Holzner. 
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20220SEC33L Open Source programming Lab 0 0 3 2 

 

 

1. Prepare a web page in ASP which displays course submission form using objects. 

2. Write a program for addition using VBScript. 

3. Write a program for finding maximum number using JavaScript. 

4. Develop a web page which display window shrinking using JavaScript 

5. Write a program in JavaScript a)OnMouse move b)OnMouse out. 

6. Write a Perl script using array find element in list. 

7. Write a Perl script for simple manipulation. 

8. Develop a PHP program and check message passing mechanism between pages. 

9. Develop a PHP program to display student information using MYSQL table. 

10.       Develop a college application form using MYSQL table. 

 

SKILL DEVELOPMENT  

 

Outcome: 

• Thesestudents able to develop efficient open source programmes for rapidly developing network world 

• Reliability and auditability.  

• Integrated management. 

• Simple license management 
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20220SEC34L .Net Programming Lab 0 0 3 2 

 

   

1. Write a program in VB. Net to check whether given number is Odd or Even. 

2. Write a program to find maximum from given numbers. 

3. Write a program to find are of a circle 

4. Design ASP.Net web form using Html Server Controls to enter job seeker’s details. 

5. Create an ASP.Net web form using Web control to enter E-Mail registration form. 

6. Apply appropriate validation techniques in E-Mail registration form using 

7. Validation controls. 

8. Write an ASP.Net application to retrieve form data and display it the client browser in a table format. 

9. Create a web application using ADO.Net that uses which performs basic data 

     Manipulations: 

    (i). Insertion (ii) Updating (iii) Deletion (iv) Selection 

     Hint: Do operations using Ms-Access and SQL-Server 

10. Create an application using Data grid control to access information’s from table in 

SQL server. 

EMPLOYABILITY 

Outcome: 

• The students are able to develop programs using C# based on object oriented concepts  

• Write the ROBUST, EXTENSIBLE and EFFICIENT programs by using c# code and ASP.Net 

• Create dynamic web pages for further development. 

• It provides re-usability. 

• Less Coding and Increased Reuse of Code: 
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20220DSC35A  Discipline Specific Elective – III 

Real time Operating Systems 

 

5 0 0 4 

 

Aim: 

 A real time operating system is intended to serve real time applications that process data  as it comes in, typically 

without buffer delays. 

objectives: 

● To understand the basics of operating systems tasks and basic OS architectures and 

● develop these to RTOS 

● To understand concepts of task scheduling 

● To understand problems and issues related with multitasking 

● To learn strategies to interface memory and I/O with RTOS kernels 

● To impart skills necessary to develop software for embedded computer systems using 

● a real-time operating system. 

Unit I 

Operating system objectives and functions, Virtual Computers,Interaction  of  O.  S.  &  hardware  architecture,  

Evolution  of operating systems.Architecture of OS (Monolithic, Microkernel, Layered, Exo-kernel and Hybrid 

kernel structures).Batch,Multi programming, Multitasking, Multiuser,distributed & real –time O.S. 

Unit II 

Uniprocessor Scheduling: Types of scheduling:Scheduling algorithms: FCFS, SJF, Priority, Round Robin NIX

 Multi-level   feedback   queue   scheduling,Thread scheduling, Multiprocessor Scheduling concept 

concurrency:  Principles  of  Concurrency,  Mutual  Exclusion. H/W Support, software approaches, Semaphores and 

Mutex, Message Passing techniques. 

Unit III 

Deadlock:  Principles   of  deadlock,  Deadlock  Prevention,Deadlock  Avoidance,  Deadlock  Detection,  An  

Integrated Deadlock Strategies.memory Management requirements,Memory  partitioning:Fixed, dynamic, 

partitioning. 

Unit IV 
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Memory allocation Strategies (First Fit, Best Fit, Worst Fit,Next  Fit),  Fragmentation,  Swapping,  Segmentation,  

Paging,Virtual Memory, Demand paging. 

Unit V 

Page Replacement Policies (FIFO,Thrashing, Working Set Model.Operating System Design

 issues, I/O Buffering, Disk Scheduling (FCFS, SCAN, C-SCAN, SSTF), Disk Caches . 

Text Books: 

1. C.M. Krishna and G.Shin, Real Time Systems, McGraw-Hill International Edition, 1997. 

2. Jean  J  Labrosse,  Embedded  Systems  Building  Blocks  Complete  and  Ready-to-use 

Modules in C, CMP books, 2/e, 1999. 

EMPLOYABILITY 

Outcome: 

• Ability to estimate if a system takes distributed system characteristic into account in a reasonable way.  

• Knowing the basic structures (e.g. client-server) and knowing the existing middleware frameworks.  

• Ability to estimate framework suitability for different applications.  

• Ability to implement a simple distributed software laboratory work with socket and RMI interfaces.  

• Understanding the mathematical principles behind validity of algorithms solving the problems of distribution.  

• Understanding the problems that will arise if atomicity and timing issues are not handled in a distributed application. 

References: 

1. Jean J Labrosse , Micro C/OS-II, The Real Time Kernel, CMP Books, 2011 

2. Sam Siewert, V, Real-Time Embedded Components and Systems: With Linux and RTOS 

(Engineering), 2015 

3. Tanenbaum, Modern Operating Systems, 3/e, Pearson Edition, 2007. 

4. VxWorks: Programmer's Guide 5.4, Windriver, 1999 

5. Wayne Wolf, Computers as Components: Principles of Embedded Computing System 

Design, 2/e, Kindle Publishers, 2005  

 

 

 

 

20220DSC35B  Discipline Specific Elective – III 

Wireless Communication Network  
5 0 0 4 
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AIM 

To promote the international exchange of information related to Wireless Communication systems. 

OBJECTIVES: 

● To understand the concepts of Transmission fundamentals. 

● To study the functions of TCP/IP suite. 

● To describe communication protocols , data transmission modes and satellite communication.              

                 

 

UNIT I 

Introduction – Transmission fundamentals. 

 

UNIT II 

Communication Networks – Protocols and TCP/IP suite. 

 

UNIT III 

Wireless communication Technology – Antennas and propagation – signal encoding technique – spread spectrum – 

coding & Error control. 

 

UNIT IV 

Wireless networking: satellite communication – cellular wireless networks – cordless systems and wireless local loop 

– mobile IP and wireless Access protocol. 

 

UNIT V 

Wireless LANs: Wireless LAN Technology – WiFi and IEEE802.11 –wireless LAN standard – Bluetooth and IEEE 

802.15. 

EMPLOYABILITY 

OUTCOMES:  

Upon Completion of the course, the students should be able to:  

●  Understand the concepts of Transmission fundamentals. 

● Study the functions of TCP/IP suite. 

● Describe communication protocols , data transmission modes and satellite communication 
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REFERENCES:  

1. William Stallings “wireless communication & Networks”, Second Edition. 

2. Blake “wireless communication Technology” 

3. Kaveh pahlavan,Prashant Krishnamurthy “Principles of Wireless network”. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER IV 

20220SEC41 Software Testing 6 0 0 6 

 

AIM: 

To introduce the methodologies involved in the development and maintenance of Software  

 

OBJECTIVES 

 

To be aware of  
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● Different Life Cycle models software development 

● Various Testing methods in software development process 

UNIT I 

 Principles of testing – Software Development lifecycle models. 

 

UNIT II 

 Testing: White box testing – Black box testing – Integration testing – System acceptance. 

 

UNIT III 

 Performance – Regression – Internationalization – Adhoc. 

 

UNIT IV 

 Test planning – Test management – Test process – Test reporting. 

UNIT V 

 Test Metrics and Measurements. 

 

SKILL DEVELOPMENT  

 

OUTCOMES: 

● Test the software by applying testing techniques to deliver a product free from bugs 

● Evaluate the web applications using bug tracking tools. 

● Investigate the scenario and the able to select the proper testing technique 

● Explore the test automation concepts and tools 

● Deliver quality product to the clients by way of applying standards such as TQM, Six Sigma 

● Evaluate the estimation of cost, schedule based on standard metrics 

 

REFERENCES:  

1. “Software Testing principles and practices “ by srinivasan Desikan gopalswamy Ramesh. 

 

2.” Effective methods for software testing” by William E.perry, Third Edition. 
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20220SEC42 Human Computer Interaction 6 0 0 5 

 

 

AIM: 

To have a thorough knowledge about Human Computer Interaction. 

 

OBJECTIVES 

●  To understand the concept of HCI Ergonomics and WIMP interface. 

● To  learn about Heuristic process and Evaluation techniques. 
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UNIT I 

The interaction: Introduction - Models of interaction - Frameworks and HCI - Ergonomics - Interaction Styles - 

Elements of WIMP interface - Interactivity - The Contex of the interaction - Paradigm: Introduction - Paradigms for 

interaction.  

 

UNIT II 

Interaction Design basics: Introduction - what is design? - User focus - Scenarios - Navigation design - Screen design 

and layout - Interaction and prototyping - HCI in the software process: Introduction - The software lifecycle - 

Usability engineering – interactive design and prototyping – Design rationale.  

 

UNIT III 

Design rules: Introduction - Principles to support usability - Standards – Guidelines-Golden rules and heuristics - 

HCI patterns - Implementation Support: Introduction -elements of windowing systems - Programming the 

application - Using toolkits- User interface management systems. 

 

UNIT IV 

 Evaluation techniques: What is evaluation - Goals of evaluation - Evaluation through expert analysis - Evaluation 

through user participation - Choosing an evaluation method - Universal Design: Introduction - Universal design 

principles - Multi-modal interaction - Designing for diversity. 

 

UNIT V 

User Support: Instruction - Requirements of user support - Approaches to user support - Adaptive help system - 

Designing user support systems. 

 

SKILL DEVELOPMENT  

 

OUTCOMES:  

Upon completion of the course, the student should be able to:  

● Design effective dialog for HCI.  

● Design effective HCI for individuals and persons with disabilities.  

● Assess the importance of user feedback.  

● Explain the HCI implications for designing multimedia/ ecommerce/ e-learning Websites.  
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REFERENCES: 

1. "Human-computer Interaction" - Alan Dix - Pearson Education - 2004.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

20220DSC43A 
Discipline Specific Elective – IV 

Multimedia and its application 

4 0 0 4 

 

AIM: 

To enable the students to learn the multimedia Systems and its applications. 

OBJECTIVES: 

● To making multimedia presentation.  

● To learn the Multimedia animation.  

● To study about  multimedia and Internet concepts 

 

UNIT-I: 
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Introduction – Definition- Multimedia Hardware- Multimedia Software- MULTIMEDIA networking- Multimedia 

Applications- Multimedia Environments- Multimedia Computer Components- Multimedia Standards- Multimedia 

PC. 

 

UNIT-II: 

 Multimedia Information Systems: Limitations in workstation operating systems. Middleware System Services 

Architecture: Goals of Multimedia System Services- Multimedia System Services Architecture Text: Elements of 

Text- Using Text in Multimedia Applications- Graphics: Element of Graphics- Images and Color- Graphics file and 

Application Formats- Obtaining Images for Multimedia use- Using Graphics on Multimedia Applications. 

 

UNIT-III: 

  Digital Audio Representation and Processing: Uses of Audio in Computer Applications- Digital 

Representations of sound- Transmission of Digital Sound- Digital Audio Signal Processing, Video Technology: 

Raster Scanning Principles- Sensors for TV Cameras- Color fundamentals- Color Video- Digital Video and Image 

Compression: Evaluating Compression System- Video Compression Techniques- JPEG Image Compression 

Standard- MPEG motion Video Compression Standard. 

 

UNIT-IV: 

Multimedia Communications Systems: Applications Network Services- Network Protocols. Multimedia 

Conferencing: Teleconferencing systems- Requirements for Multimedia Communications- Multimedia Conferencing 

Architectures. 

 

UNIT-V: 

  Multimedia and Internet: Internet- Client/Server Technology- Communications protocol- Internet 

Addressing- Internet Functions- HTML and Web Authoring. Multimedia development Team: Team Approach- 

Assembling multimedia Production Team- Multimedia Development Process: Multimedia Project- Structured 

Multimedia development- casting multimedia project. 

EMPLOYABILITY 

OUTCOMES: 
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● Enhance the perspective of modern computer system with modeling, analysis and interpretation of 2D and 3D 

visual information. 

● Able to understand different realizations of multimedia tools 

● Able to develop interactive animations using multimedia tools 

● Gain the knowledge of different media streams in multimedia transmission 

 

REFERENCE BOOK: 

1. For Unit I: Tay Vaugham, “Multimedia making it work”, 4
th

 Edition Tata McGraw – Hill Edition, 2000. 

2.  For Units II,III,IV: John F.Koegel Buferd, “Multimedia Systems”, Published by Addison Wesley 

Longman, 3
rd

 Edition year 2000. 

3. For Unit V: David Hillman, “Multimedia Technology and Applications”, Galgotia Publications Pvt. Ltd., 

year 1998. 

4. Fred T. Hofstetter, “Multimedia Literacy”, McGraw Hill, 1995. 

 

 

 

 

20220DSC43B 
Discipline Specific Elective – IV 

Middleware Technology 
4 0 0 4 

 

Aim: 

 To faster interaction between different aspects of an application or even between applications themselves. 

  

Objectives 

● To provide a simple environment to manage complex, heterogeneous and distributed infrastructures. 

● It can be defined as a layer that is placed above an operating system or networking software and below the 

application tier.  

  

UNIT I INTRODUCTION 
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Emergence of Middleware – Objects, Web Services – Middleware Elements – Vendor 

Architecture – Interoperability – Middleware in Distributed Applications – Types of Middleware – Transaction-

Oriented Middleware – MOM – RPC. 

 

UNIT II OBJECT ORIENTED MIDDLEWARE 

 

OOM – Developing with OOM – Heterogeneity – Dynamic Object Request – Java RMI –COM+. 

 

UNIT III COMPONENT OBJECT RESOURCE BROKER ARCHITECTURE (CORBA) 

 

Naming – Trading – Life Cycle – Persistence – Security – CORBA. 

 

UNIT IV WEB SERVICES 

 

Introduction – XML Web Services standards – Creating Web Services – Extending Web 

Services – Messaging Protocol – Describing – Discovering – Securing. 

 

UNIT V OTHER TYPES OF MIDDLEWARE 

 

Real-time Middleware – RT CORBA – Multimedia Middleware – Reflective Middleware 

– Agent-Based Middleware – RFID Middleware. 

 

SKILL DEVELOPMENT  

 

 

Outcome: 

• In Business it helps streamline processes and improve efficiency in terms of organization. 

• It facilitates communication between the system. 

• It is able to maintain the integrity of information across the multitude of systems with in a network. 

• Understand middleware interoperability. 

• Can able to develop middleware component. 
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REFERENCES BOOKS 

1. Chris Britton and Peter Eye, “IT Architecture and Middleware”, Pearson Education, 2nd Edition, 2004. 

2. Wolfgang Emmerich, “Engineering Distributed Objects”, John Wiley, 2000. 

3. Keith Ballinger, “.NET Web Services – Architecture and Implementation”, Pearson 

Education, 2003. (Unit IV). 

4. Qusay H. Mahmoud, “Middleware for Communications”, John Wiley and Sons,2004. 

5. Gerald Brose, Andreas Vogel, Keith Duddy, “JavaTM Programming with CORBATM: Advanced 

Techniques for Building Distributed Applications”, Wiley, 3rd edition, January, 2004. 

6. Michah Lerner, “Middleware Networks: Concept, Design and Deployment of Internet 

Infrastructure”, Kluwer Academic Publishers, 2000. 

 

 

 

202MAOEC 
Open Elective  

Applicable Mathematical Techniques 
4 0 0 3 

 

Aim: 

● To acquaint with the basic concept of Interpolation. 

Objectives:  

● Understand the basic concept of Interpolation. 

● To enhance the knowledge about Assignment Problems, Replacement Problems,   

            Decision Analysis and Game Theory. 

Outcomes: 

● Students using OR techniques in business tools for decision making  

● Students develop Assignment problem and Replacement problems  

● Understand the concept of decision analysis and game theory 

● Students gets the knowledge about interpolation 

UNIT I 

Interpolation with unequal intervals: Newton’s, Lagrage’s, and inverse interpolation 

UNIT II  

Assignment Problems 
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UNIT III 

Replacement Problems 

UNIT IV 

Decision Analysis 

UNIT V 

Game Theory 

 

SKILL DEVELOPMENT  

 

References 

Unit I, “Numerical Methods in Science and Engineering” M.K.Venkatraman 

Units II to V, “Operations Research”, Kantiswarup, P.K. Gupta and Manmohan 

 

202BCOEC 
Open Elective  

Herbal Medicine chniques 
4 0 0 3 

 

 

Aim: 

● Be able to advise and educate effectively to create a comprehensive wellness plan incorporating herbal, 

dietary and lifestyle recommendations integrating self-awareness and lessons of nature 

 

Objective 

 

● Possess knowledge of traditional herbal systems as well as an understanding of the principles and practices of 

modern Western herbalism 
● Demonstrate the ability to critically analyze herbal research and contribute to the current body of herbal 

literature 
● Know how to integrate knowledge of raw materials, formulation, and herbal pharmacy for product 

development purposes 
● Know how to effectively educate individuals and groups about herbs 
o Be able to demonstrate basic skills in herb identification, harvesting, and preparation 
o Be able to address potential safety concerns including herb-drug interactions 

Outcomes 

● Accurately gather information regarding past and current health status while differentiating between 

phenomena and the client’s interpretation of phenomena 
● Synthesize the above information to create a comprehensive assessment of health inputs and processes 
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● Work with clients to develop individualized goals and a plan for health and wellness 

 

Unit I  

Tribal medicine – methods of disease diagnosis and treatment – Plants in folk religion – Aegle marmelos, Ficus 

benghalensis, Curcuma domestica, Cyanodon dactylon and Sesamum indicum.  

Unit II  

Traditional knowledge and utility of some medicinal plants in Tamilnadu – Solanum trilobatum, Cardiospermum 

halicacabum, Vitex negundo, Adathoda vasica, Azadirachta indica, Gloriosa superba, Eclipta alba, Aristolochia 

indica and Phyllanthus fraternus.  

 

 

Unit III 

Plants in day today life – Ocimum sanctum, Centella asiatica, Cassia auriculata, Aloe vera. Nutritive and medicinal 

value of some fruits (Guava, Sapota, Orange, Mango, Banana, Lemon, Pomegranate) and vegetables - Greens 

(Moringa, Solanum nigrum Cabbage). 

Unit IV 

 Allergens – types – sources – active principles – Chemical nature – Cell modifiers – Lectins – mutagens, teratogens 

– Allergic reactions with known examples. 

Unit V 

 Cardiovascular diseases – blood pressure – cardiac drugs of plant origins – alkaloids, anticoagulants – basic 

mechanism of action. Pulmonary / respiratory disorders – asthma – bronchitis – common cold – allergy – Remedy 

from plants. 

 

SKILL DEVELOPMENT  

 

References   

1. Tribal medicine – D.C. Pal & S.K. Jain Naya Prakash, 206, Bidhan Sarani, Calcutta , 1998  

2. Contribution to Indian ethnobotany – S.K. Jain, 3rd edition, Scientific publishers, B.No. 91, Jodhpur, India. 

2001  

3. A Manual of Ethnobotany – S.K.Jain, 2nd edition, 1995. 

4. Kumar, N.C., An Introduction to Medical botany and Pharmacognosy. Emkay Publications, New Delhi. 

1993.   
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5. Rao, A.P. Herbs that heal. Diamond Pocket Books (P) Ltd., New Delhi, 1999 

 

 

 

 

 

 

 

 

 

 

 

202CHOEC 
Open Elective  

Green Chemistry 
4 0 0 3 

 

 

Objectives: To learn about the environmental status, public awareness in evolution, principles involved in green 

chemistry, bio-catalytic reactions, global warming and its control measures, availability of green analytical methods. 

 Unit I - Introduction  

Introduction-Current status of chemistry and the Environment-Evolution of the Environmental movement: Public 

awareness - Dilution is the solution to pollutionPollution prevention. 

 Unit II - Principles  

Green Chemistry – Definition – Principles of Green Chemistry - Why is this new area of Chemistry getting to much 

attention - Why should chemist pursue the Goals of Green Chemistry - The roots of innovation – Limitations. 

 Unit III - Bio Catalytic Reactions  

Green Chemistry Using Bio Catalytic Reactions – Introduction - Fermentation and Bio transformations - Production 

of Bulk and fine chemicals by microbial fermentationAntibiotics – Vitamins - Bio catalyses synthesis of industrial 

chemicals by bacterial constructs - Future Tends.  

Unit IV -  Green House Effect  
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Green house effect and Global Warming – Introduction - How the green house effect is produced - Major sources of 

green house gases - Emissions of CO2 - Impact of green house effect on global climate - Control and remedial 

measures of green house effect - Global warming a serious threat - Important points.  

Unit V - Green Analytical Methods  

Future trends in Green Chemistry - Green analytical methods, Redox reagents, Green catalysts; Green nano-

synthesis, Green polymer chemistry, Exploring nature, Biomimetic, Proliferation of solvent-less reactions; Non-

covalent derivatization, Biomass conversion, emission control 

EMPLOYABILITY 

Outcomes:   

● To understand the environmental status and evolution. 

   To know about the Pollution and its prevention measures. 

   To familiarize the green chemistry. 

   To learn about the bio-catalytic reactions. 

   To understand about the vitamins and antiobiotics. 

   To expertise the global warming and its effects. 

   To learn about the control and remedial measures of green house effect. 

   To know about the various analytical green methods 
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20220PRW44 Project work 0 0 0 10 

 

 

Each student will develop and implement individually developed application software 

based on any of the latest technologies. 

Research Integrated Curriculum  

 The relationship between teacher and learner is completely different in higher education from what it is in school. At 

the higher level, the teacher is not there for the sake of the student, both have their justification in the service of 

scholarship. For the students who are the professionals of the future, developing the ability to investigate problems, 

make judgments on the basis of sound evidences, take decisions on a rational basis and understand what they are 

doing and why is vital. Research and inquiry is not just for those who choose to pursue an academic career. It is 

central to professional life in the twenty-first century. 

 

It is observed that the modern world is characterized by heightened levels of complexity and uncertainty. Fluidity, 

fuzziness, instability, fragility, unpredictability, indeterminacy, turbulence, changeability, contestability: these are 

some of the terms that mark out the world of the twenty-first century. Teaching and research is correlated when they 

are co-related. Growing out of the research on teaching- research relations, the following framework has been 

developed and widely adopted to help individual staff, course teams and whole institutions analyse their curricula 

and consider ways of strengthening students understanding of and through research. Curricula can be: 

 

Research – Led: Learning about current research in the discipline 

 Here the curriculum focus is to ensure that what students learn clearly reflects current and ongoing research in their 

discipline. This may include research done by staff teaching them. 

Research – Oriented: Developing research skills and techniques 

Here the focus is on developing student’s knowledge of and ability to carry out the research methodologies and 

methods appropriate to their discipline(s) 

Research – Based: Undertaking research and inquiry 
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 Here the curriculum focus is on ensuring that as much as possible the student learns in research and or inquiry mode 

(i.e. the students become producers of knowledge not just consumers). The strongest curricula form of this is in those 

special undergraduate programmes for selected students, but such research and inquiry may also be mainstreamed for 

all or many students. 

Research- Tutored: engaging in research discussions 

 Here the focus is on students and staff critically discussing ongoing research in the discipline. 

 All four ways of engaging students with research and inquiry are valid and valuable and curricula can and should 

contain elements of them. 

Moreover, the student participation in research may be classified as,   

Level 1: Prescribed Research 

Level 2: Bounded Research 

Level 3: Scaffolded  Research 

Level 4: Self actuated Research 

     Level 5: Open Research 

  

Taking into consideration the above mentioned facts in respect of integrating research into the M.Sc.,(CS) 

curriculum, the following Research Skill Based Courses are introduced in the curriculum. 

Semester RSB Courses Credits 

I Research Led Seminar  1 

II Research Methodology  2 

II Participation in Bounded Research  2 

III Design Project/ Socio Technical Project 

( Scaffolded Research)  

2 

IV Project Work  10 
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Blueprint for assessment of student’s performance in Research Led Seminar Course 

 Internal Assessment:         40 Marks 

 Seminar Report (UG)/Concept Note(PG) : 5 X 4= 20 Marks 

 Seminar Review Presentation   : 10 Marks 

  Literature Survey    : 10 Marks 

 Semester Examination :       60 Marks  

              (Essay type Questions set by the concerned resource persons) 

 

Blueprint for assessment of student’s performance in Socio Technical Project 

 Continuous Internal Assessment through Reviews:   40 Marks 

 Review I  : 10  Marks 

 Review II : 10 Marks 

 Review III : 20 Marks 

 Evaluation of Socio Technical Practicum Final Report:    40 Marks 

 Viva- Voce Examination:       20 Marks 

 Total:          100 Marks  

Blueprint for assessment of student’s performance in Research Methodology Courses  

Continuous Internal Assessment:        20 Marks 

 Research Tools( Lab) :        10 Marks 

 Tutorial:         10 Marks  

Model Paper Writing:         40 Marks 

● Abstract:          5 Marks 

● Introduction:          10 Marks 

● Discussion:          10 Marks 

● Review of Literature:        5 Marks 

● Presentation:         10 Marks 

Semester Examination:         40 Marks 

Total:           100 Marks 
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M.Phil. (Computer science)  
PROGRAMME  

CURRICULUM & SYLLABUS – 2020 
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SCHOOL OF ARTS AND SCIENCE 

DEPARTMENT OF COMPUTERSCIENCE 

 

 

M.Phil., COMPUTER SCIENCE- REGULATION 2020 

COURSE STRUCTURE 

Semester I  

Course  

Code 
Course Title L T P C 

203CSC11 Research Methodology 6 0 0 4 

203CSC12 
Advanced Technologies in Computer 

Science 
6 0 0 5 

203CSC13_ 

A. Advanced Networking 

B. Big Data 
6 0 0 5 

CPE_RPE Research and Publication Ethic - - - 2 

 Total  18 0 0 16 

L - Lecture, T – Tutorial, P – Practical, C – Credit 

 

Semester II  

 

Course  

Code 
Course Title L T P C 

203CSD21 
Dissertation - (Topic selected should be 

relevant to the topic of the In-depth 

paper 

- - - 10 

 Total  0 0 0 10 
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Programme Specific Outcomes (PSOs) 

 

 
 

PSO 

 
Upon completion of M.Phil degree programme, the graduates will 

be able to: 

 
PO 

Addressed 

 

PSO – 1 

Pursue Ph.D programme with norms of scholarly research that chip into 

the augmentation of students personal and professional development 
 

PO - 1 

 
PSO – 2 

Acquire in-depth knowledge of the process of developing new models, 

programming scripts as well as gain expertise of well-defined area of 

research in computer science 

 
PO - 2 

 
PSO – 3 

Develop innovative methodologies to tackle issues identified and 

contributing to the development of technological knowledge and 

intellectual property 

 
PO - 3 

 
PSO – 4 

Evolve as excellent professionals in the public sector units 

CSRD/DRDO/CSIR laboratories and contribute towards the scientific 

growth of the country 

 
PO - 5 

 
PSO – 5 

Modern Internet of things and tools usage: Create, select, and apply 

appropriate techniques, resources, and modern computing and IT 

tools including prediction and modeling to complex scientific 

activities with an understanding of the limitations.  

 
PO - 2 

PSO – 6 NOSQL database: Apply the complex skill towards database and 

analysis NOSQL 

PO - 7 

 

PSO – 7 

 PO7. Project management: Demonstrate knowledge understanding of 

the deployment, administrative and query principles and apply these to 

one’s own work, as a member and leader in a team, to manage projects 

and in Multi skills and language of software and theoretical view.  

 

PO - 8 

 

PSO - 8 

 

Develop and enhance leadership and teaching skills 

 

PO - 4 
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Semester I    Course outcomes (COs) 

Research methodology 

Subject code: 203CSC11  

 

CO 

No 

Upon completion of this course, students will be able to PSOs 

addressed 

CO-1 Understand the basic concepts of research and its 

methodologies of scholarly writing and evaluate its quality. 

PSO - 1 

CO-2 
Solve partial differential equations and special function of 

problem solving ( greedy function, Fourier functions, Gaussian 

functions, associate law, relational database management 

system of relational of functional dependency, concurrency 

ACID translation function). 

PSO - 3 

CO-3 
Demonstrate an understanding of the basic features and 

concepts programming and problem solving of real time 

problems ( expanding Universe using concepts of the teaching 

ability, learning skills) 

PSO - 4 

CO-4 
Examine the fundamental principles, theories and applications 

of recent technologies.  PSO - 3 
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Semester I   Course outcomes (COs) 

 

Advanced Technologies in Computer Science 

Subject Code: 203CSC12 

 

CO 

No 

Course outcomes 

Upon completion of this course, students will be able to 

PSOs 

addressed 

CO-1 Interpret the band structure of POP, M2M, RFID, WSN, 

SCADA and Map Reduce algorithm. 
PSO - 2 

CO-2 Analyze the structure, preparation of new model of networking 
in various cluster, cloud and grid in real time environment. 

PSO - 3 

CO-3 Describe the various crystal growth techniques and determine 
the growth parameters of various technologies 

PSO - 5 

CO-4 Categorize different types of programming language, scripts and 

their characteristics. 
PSO - 3 
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Semester I   Course outcomes (COs) 

Advanced Networking  

Subject Code: 203CSC13 

 

CO 

No 

Course outcomes 

Upon completion of this course, students will be able to 

PSOs 

addressed 

CO-1 Interpret the band structure of MapReduce, Flow Control, Error 
Control, Congestion Control, Intra and Inter Domain Routing,  
Path Vector Routing, Multicast Routing – BOOTP  

PSO - 2 

CO-2 Analyze the structure, M2M, RFID, WSN, SCADA, Algorithms 

using map reduce  
PSO - 3 

CO-3 Describe Relationships between the relational, Graph databases 

Schemaless databases. Distribution data models - Single server, 

Shading in various networking, service providers.  

PSO -4  

CO-4 Categorize different types of networking and their 
characteristics. 

PSO - 3 

 

PROGRAMME OUTCOMES (PO): 

POs describe what students are expected to know or be able to do by the time of graduation. 

The Program Outcomes of M.Phil. in Computer Science as follows:  

 

At the end of the programme, the students will be able to: 

 

1) Apply the concepts of graph connectivity at appropriate points of graph theory and 

identify the surfaces which the given graph can be embedded. 

2) Use Network Flow theory to solve many real time problem such as, Hall’s Marriage 

problem, Konig’s problem, deduction of Menger’s theorem, finding maximum 

matching in bipartite graphs. 

3) Use Polya’s theory to count certain configurations in the combinatorial aspects.
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1) Apply domination theory in installing common facility in appropriate points in Town 

planning. Further labelling theory is used to allot radio frequency for transmission of 

messages. 

2) Apply knowledge of Mathematics, in all the fields of learning including higher research 

and its extensions. 

 

PROGRAMME EDUCATIONAL OBJECTIVES (PEO): 

 

PEO 1: Technical Proficiency: 

Victorious in getting employment in different areas, such as industries, laboratories, 

Banks, Insurance Companies, Educational/Research institutions, Administrative 

positions, since the impact of the subject concerned is very wide. 

 

PEO 2: Professional Growth: 

Keep on discovering new avenues in the chosen field and exploring areas that remain 

conducive for research and development. 

 

PEO 3: Supervision Skills: 

Encourage personality development skills like time management, crisis management, 

stress interviews and working as a team.  

 

PEO 4: Administration Skills: 

Encourage the administration of computer system to develop a model, log file, clustering 

skills of partitions of operating management, deadlock management, scheduling 

processes and handling fault tolerance.  
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PROGRAM SPECIFIC OUTCOMES (PSO): 

PSO 1: To develop research level thinking in the field of pure and applied mathematics for 

problem solving.  

PSO 2: To assimilate complex real time problems ideas and arguments. 

PSO 3: To improve your own learning and performance.  

PSO 4: To develop abstract rethinking of technologies. 

 

CURRICULUM MAPPING 

Course Code Course Title 

PO1 Core -I  Research Methodology 

PO2 Core -II  Advanced Technologies in Computer Science  

PO3 Core -III  Advanced Networking 

PO4 Core -IV  Thesis   
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M Phil- SYLLABUS 

(For the candidates admitted from the academic year 2020-2021 onwards) 

PAPER – I RESEARCH METHODOLOGY 

(Common for all Subjects except Languages) 

  Course Code Course Title L T P C 

203CSC11 Research Methodology 6 0 0 4 

 

Unit – I:     

Methods and Technique. An introduction – Defining the research problem –  What is a research 

problem?, Selecting the problem, Necessity of defining the problem, Technique involved in 

defining the problem, An illustration and conclusion. Research design – Meaning of research 

design, Need for research design, Features of good design, Important concepts of relating to 

research design, different research designs, Basic principles of experimental design and 

conclusion. 

 

Unit – II:   

Assignment and Thesis at the tertiary level:  Writing at the tertiary level – assignments and term 

papers, thesis and dissertations, conventions of writing-the question of style. Planning the 

assignment – A time schedule, consulting source materials, preparing a work bibliography, 

taking notes, the outlines and the first draft. Planning the thesis – selecting a topic, reviewing the 

literature, designing the study and the chapter outline. Scholarly writing – a case study 

 

Unit – III:   

Writing the thesis or assignment: General format – preliminaries, the text, the reference material, 

the abstract and final product Page and Chapter format – chapter divisions and sub-divisions, 

spacing, pagination, margins, paragraph indentation and sample pages Tables and Figures – use 

of tables and figures, placement of tables and figures, Numbering of tables, numbering of pages, 

numbering of figures, table and figure captions, format of tables, format of figures, preparation 

of figures, foot notes to tables and figures, very large table and figures, pagination and margin, 

spacing and alignment, abbreviations and special symbols and numbers.  Referencing – 
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Reference systems, Essential informations, spacing capitalization and underline, alphabetical and 

chronological order, edited works and sum special cases. 

 

Unit – IV:  

Computer packages and Internet:  Word Basics – Creating and working with   documents –  

working  with text  and  tables –  Using   Mail   Merge.    Using Excel:  Working with 

worksheets – creating chart – working with Formula and Functions. Using Power Point: Working 

with power point – User Interfaces – Using templates and wizard (slide Presentation) - - Creating 

chart and Tables.  Internet and World Wide Web (WWW) – Electronic Main (E-mail) – Intranet 

and Extranet. 

 

Unit – V:   

Descriptive statistics – tabulation, graphical representation – bar diagram – and pie diagrams  – 

various measures of variance, measures of central tendency and normal distribution.  Differential 

statistics “t” test, Chi – square test, “F” test (ANOVA) co -variance (ANCOVA) correlation and 

multiple regression analysis - Introduction to SPSS.   

EMPLOYABILITY 

Course Outcomes: 

CO-1 Understand the basic concepts of research and its methodologies of scholarly writing and 

evaluate its quality. 

CO-2 Solve partial differential equations and special function of problem solving ( greedy 

function, Fourier functions, Gaussian functions, associate law, relational database management 

system of relational of functional dependency, concurrency ACID translation function). 

CO-3 Demonstrate an understanding of the basic features and concepts programming and 

problem solving of real time problems ( expanding Universe using concepts of the teaching 

ability, learning skills) 

CO-4 Examine the fundamental principles, theories and applications of recent technologies. 

References: 

 Thesis and Assignment writing by Janarthan Anderson and others – Wiley – Eastern Ltd, 

1970. Part I Sections 1,2,3,4. Part II Sections 5,6,9,10. 

 Research Methodology by C.R. Kothari, Chapter 1,2,3. 
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 Microsoft Office 2003 – Edward C. Willet.  First Edition 2004, Wiley         Publications, 

USA , (Chapters 2,3,4,5,6,12,14,15,26,28,29) 
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 193CSC12  - ADVANCED TECHNOLOGIES IN COMPUTER 

SCIENCE 
L T P Credit 

6 0 0 5 

Pre-requisite: NIL Course Category: Core 

Course Type: Theory 

 

UNIT – I : TCP/IP 

TCP/IP Protocol suite – Addressing – Classful addressing – Addressing issues – Subnetting and 

Supernetting – Variable length blocks – Packet delivery – Forwarding – Routing – ARP and 

RARP – Internet Protocol – ICMP – IGMP – UDP – TCP – Flow Control – Error Control – 

Congestion Control – Intra and Inter Domain Routing – Distance Vector Routing – Link State 

Routing- Path Vector Routing – Multicast Routing – BOOTP – DHCP – DNS – Remote Login 

and Telnet – FTP and TFTP – Electronic Mail – Network Management – IPV6. 

UNIT – II : ADAPTIVE WEB TECHNOLOGY 

J2ee: Overview-Multi-tier Architecture-the Enterprise Application-Clients-Sessions 

Management Web Tier-EJB Tier-J2ee Web Services, Technologies, Components .NET 

Framework –Architecture-Design Principles- Alternative Implementations Networking-

Remoting-Security, Building Web Applications-Webservices-Characteristics-Architecuture-

ComponentsSecurity,Standards. Overview of xml. 

UNIT - III : BIG DATA ANALYTICS 

Data science process – roles, stages in data science project – working with data from files – 

working with relational databases – exploring data – managing data – cleaning and sampling for 

modeling and validation – introduction to NoSQL- Big Data and its importance, Four Vs,  rivers 

for Big data, Big data analytics, Big data applications. Algorithms using map reduce, Matrix 

vector Multiplication by Map Reduce- Big data Business Analytics - State of the practice in 

Analytics role of data scientists - Key roles for successful analytic project - Main phases of life 

cycle - Developing core deliverables for stakeholders. The Evolution of Big Data-Big Data: The 

Modern Era- Bringing It All Together-The Path to Big Data-The Realities of Thinking Big 

DataHands-on Big Data-The Big Data Pipeline in Depth-Big Data Visualization-Big Data 

Privacy. 

UNIT IV : INTERNET OF THINGS 

3376



 

Introduction to IoT – Physical and Logical Design of IoT – Enabling Technologies of IoT – IoT 

Devices – Pillars of IoT: M2M, RFID, WSN, SCADA – Connection and Management of IoT 

Devices – IoT Applications: Intelligent Transport – Smart Grid – Smart Buildings. 

UNIT V : NoSQL DATABASES 

Introduction to NoSQL, Aggregate Data Models - Aggregates - Key - Value and Document. Data 

models – Column Family stores - Relationships - Graph databases – Schemaless databases - 

Materialized views. Distribution data models - Single server - Sharding - Master – slave 

replication – Peer-to peer replication. Consistency - Update consistency - Read consistency - 

Relaxing consistency - CAP theorem - Version stamps - Business and system Transactions - 

Version stamps on multiple nodes. MapReduce - Basic MapReduce - Partitioning and combining 

- Composing MapReduce calculations. Implementation - Key value databases – Document 

databases - Column Family stores - Graph databases.  

EMPLOYABILITY 

Outcome: 

Interpret the band structure of POP, M2M, RFID, WSN, SCADA and Map Reduce algorithm. 

Analyze the structure, preparation of new model of networking in various cluster, cloud and grid 

in real time environment. 

Describe the various crystal growth techniques and determine the growth parameters of various 

technologies 

Categorize different types of programming language, scripts and their characteristics. 

 

 

 

Reference Book: 

1. Behrouz A. Forouzan, “TCP/IP Protocol Suite”, 3rd Edition, Tata McGraw –Hill, 2008 

2. James McGovern et al.,"J2EE1 .4 Bible", Wiley Publishing Inc,2003. 

4. Visual studio .Net Walkthroughs- Microsoft Manual. 

5. www.msdn.microsoft.com/netframework. 

6. Nina Zumel, John Mount “Practical Data Science with R”, Manning Publications, 

2014. 

7. Dr. Radha Shankarmani, “Big Data Analytics”, 2nd Edition, Wiley Publication, 2018 
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Wiley India Pvt. Ltd. ISBN: 9788126565757. 

8. ArshdeepBahga, Vijay Madisetti, “Internet of Things - A Hands-on Approach”, 

Universities Press, 2015. 

9. Pramod J. Sadalage, Martin Fowler, NoSQL Distilled: A Brief Guide to the Emerging 

World of Polyglot Persistence, 1st Edition, Pearson Education, 2012 
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203CSC13A - Advanced Networking 
L T P Credit 6 0 0 5 

Pre-requisite: NIL                                                                             Course Category: Core 

Course Type: Theory 

 

Unit I : Telecommunication systems: 

GSM services – subsystem – system architecture - Handover - DECT system architecture – 

TETRA – UMTS system architecture – UTRAN – CDMA2000 - GPRS : system architecture – 

802.11 system architecture - Bluetooth system architecture – IrDa protocol – ZigBee architecture 

- HSPA 

Unit II : ADHOC Wireless Network  

Ad Hoc Wireless Network –MAC protocol – issues in MAC protocol – Routing protocols – 

issues in Routing protocol - Transport Layer Protocol -issues in transport protocol - QOS – 

Energy Management – Security in Adhoc network 

Unit III : Wireless Sensor Network  

Architecture and Design – Medium Access Control – Routing – Transport Layer – power 

management – sensor localization – clock synchronization - Energy model Issues in wireless 

sensor network. 

Unit IV 

LTE and Advanced LTE pro – network architecture and interface – FDD air interface and radio 

network TD LTE air interface – network sharing – MOCN – MORAN - LTE security 

architecture – scheduling - VoLTE –VoWifi – Mission critical communication 

Unit V  

5G Technologies – overview – Non Orthogonal Multiple Access for 5G Systems Millimeter 

Wave Communications for 5G Networks – Visible Light Communication in 5G – Massive IMO 

Scheduling Protocols – Cellular 5G Access for Massive Internet of things.  

EMPLOYABILITY 

Course Outcomes: 

Differentiate between different LAN-based forwarding devices so that they can make thoughtful 

suggestions on how to build a network. 

Write networking code that uses TCP and UDP in client-server applications. 
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Design and implement networking protocols. 

Design and implement networking applications. 

REFERENCE BOOKS: 

1. Jochen Schiller , Mobile Communication, Pearson, Second Edition, 2009. 

2. Fei Hu and Xiaojun Cao, “ Wireless Sensor Networks Principles and Practice “ CRC 

Press, 2010. 

3. C.Siva Ram Murthy and B.S. Manoj, Ad Hoc Wireless Networks – Architectures and 

Protocols, Pearson Education, Second Edition 

4. Martin Sauter,”From GSM to LTE Advanced PRO and 5G – An Introduction to Mobile 

Network and Mobile Broadband”, Third edition, Wiley, 2017. 

5. Vinod W Wrong , Robert Schober, Derrick Wing Kwanng mLi Chun Wang, Key 

Technologies for 5G Wireless Systems, Cambridge University Press, 2017. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

203CSC13B – Big Data Analytics 
L T P Credit 6 0 0 5 

3380



 

Pre-requisite: NIL Course Category: Core 

Course Type: Theory 

 

Objective: 

To impart knowledge in Fundamentals, Big Data Analytics, Technologies and 

databases, Hadoop and Map Reduce Fundamentals 

Unit I 

Introduction to big data: Data, Characteristics of data and Types of digital data: 

Unstructured, Semi-structured and Structured, Sources of data, Working with 

unstructured data, Evolution and Definition of big data, Characteristics and Need 

of big data, Challenges of big data, Data environment versus big data environment 

Unit II 

Big data analytics: Overview of business intelligence, Data science and Analytics, 

Meaning and Characteristics of big data analytics, Need of big data analytics, 

Classification of analytics, Challenges to big data analytics, Importance of big data 

analytics, Basic terminologies in big data environment 

Unit III 

Big data technologies and Databases: Introduction to NoSQL, Uses, Features and 

Types, Need, Advantages, Disadvantages and Application of NoSQL, Overview of 

NewSQL, Comparing SQL, NoSQL and NewSQL, Introduction to MongoDB and its 

needs, Characteristics of MongoDB, Introduction of apache cassandra and its 

needs, Characteristics of Cassandra 

Unit IV 

Hadoop foundation for analytics: History, Needs, Features, Key advantage and 

Versions of Hadoop, Essential of Hadoop ecosystems, RDBMS versus Hadoop, Key 

aspects and Components of Hadoop, Hadoop architectures 

Unit V 

HadoopMapReduce and YARN framework: Introduction to MapReduce, Processing 

data with Hadoop using MapReduce, Introduction to YARN, Components, Need and 

Challenges of YARN, Dissecting YARN, MapReduce application, Data serialization 

and Working with common serialization formats, Big data serialization formats 

Text Book 
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Seema Acharya and Subhashini Chellappan, “Big Data and Analytics”, Wiley India 

Pvt. Ltd., 2016 

EMPLOYABILITY 

Course Outcomes: 

 Understand Big Data and its analytics in the real world 1 

 Analyze the Big Data framework like Hadoop and NOSQL to efficiently store and 

process Big Data to generate analytics 

 Design of Algorithms to solve Data Intensive Problems using Map Reduce Paradigm 

 Design and Implementation of Big Data Analytics using pig and spark to solve data 

intensive problems and to generate analytics 

 Implement Big Data Activities using Hive 

 

Reference Books 

1. 1.“Big Data” by Judith Hurwitz, Alan Nugent, Dr. Fern Halper and Marcia 

Kaufman, Wiley Publications, 2014. 

2. 2.“Big Data Imperatives : Enterprise Big Data Warehouse, BI Implementations 

and Analytics” by Soumendra Mohanty, Madhu Jagadeesh and Harsha Srivatsa, 

Apress Media, Springer Science + Business Media New York, 2013 

3. “Mining of Massive Datasets”, Anand Rajaraman, Jure Leskovec, Jeffery D. 

Ullman, Springer, July 2013. 

4. “Hadoop: The definitive Guide”, Tom White, O'Reilly Media, 2010. 

 

 

 

 

 

 

 

RESEARCH AND PUBLICATION ETHICS 

 

  Course Code Course Title L T P C 
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CPE_RPE Research and publication ethics - - - 2 

 

 

THEORY 

Unit I: PHILOSOPHY AND ETHICS ( 3 hours) 

1.Introduction to philosophy, definition, nature and scope, concept, braches. 

2.Ethics: definition, moral philosophy, nature of moral judgements and reactions. 

 

Unit II: SCIENTIFIC CONDUCT ( 5 hours ) 

1. Ethics with respect to science and research. 

2. Intellectual honesty and research integrity. 

3. Scientific misconducts: Falsification, Fabrication and Plagiarism (FFP) 

4. Redundant publications: duplicate and overlapping publications, salami slicing. 

5. Selective reporting and misrepresentation of data. 

 

Unit III :  PUBLICATION ETHICS ( 7 hours ) 

 

1. Publication ethics: definition, introduction and importance. 

2. Best practices / standards setting initiatives and guidelines: COPE, WAME, etc. 

3. Conflicts of interest. 

4. Publication misconduct: definition, concept, problems that lead to unethical behavior 

and vice versa, types. 

5. Violation of publication ethics, authorship and contributorship. 

6. Identification of publication misconduct, complaints and appeals. 

7. Predatory publishers and journals. 

 

 

PRACTICE 

Unit IV: OPEN ACCESS PUBLISHING ( 4 hours.) 

1. Open access publications and initiatives. 

2. SHERPA/RoMEO online resourse to check publisher copyright & self-archiving 

policies. 

3. Software tool to ideitify predatory publications developed by SPPU. 
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4. Journal finder / journal suggestion tools viz, JANE, Elsevier Journal Folder, 

Springer Journal Suggester, etc. 

 

UNIT V : PUBLICATION MISCONDUCT ( 4 hours) 

 

A. Group Discussions ( 2 hours ) 

 

1. Subject specific ethical issues, FFP, authorship 

2. Conflicts of interest. 

3. Complaints and appeals: examples and fraud from India and abroad. 

 

B. Software tools ( 2 hours ) 

 

Use of plagiarism software like Turnitin, Urkund and other open source software tools. 

 

UNIT VI: DATABASES AND RESEARCH METRICS (7 hours ) 

A. Databases ( 4 hours ) 

 

1. Indexing databases. 

2. Citation database: Web of Science, Scopus etc. 

B. Research Metrices ( 3 hours ) 

1. Impact Factor of journal as per Journal Citation Report, SNIP, SJR, IPP,Cite Score. 

2. Metrices: h-index. g index, i10 index, altmetrics. 

 

 

SKILL DEVELOPMENT  
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1.1.3 colour 

employability  

Skill development  

ENTREPRENEURSHIP  

EMPLOYABILITY,/ENTREPRENEURSHIP,/SKILL 
DEVELOPMENT 

 

EMPLOYABILITY,/SKILL DEVELOPMENT  

EMPLOYABILITY,/ENTREPRENEURSHIP  
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SCHOOL OF ARTS AND SCIENCE 

B.Sc., PHYSICS - REGULATION 2020 

 

COURSE STRUCTURE 
2022-23 

Course Code Course Title L T P C 

    SEMESTER I     

THEORY 

20110AEC11 

20111AEC11 

20132AEC11 

20135AEC11 

Tamil-I 

Advanced English-I 

Hindi-I 

French-I 

4 0 0 2 

20111AEC12 English-I 4 0 0 2 

20113AEC13 Properties of Matter                5 1 0 4 

20112AEC15A Calculus and Fourier series 4 - 0 4 

20112AEC16A Algebra and Trigonometry                4 - 0 3 

PRACTICAL 

20113SEC14L Properties of Matter Lab                0 0 3 2 

Total 21 1 3 20 

AUDIT COURSE 

201ACLSICN Indian Constitution - - - 2 

201ACLSUHV Universal Human Values - - - 2 

 

  

 

           SEMESTER II 

Course Code Course Title L T P C 

THEORY 

20110AEC21 

20111AEC21 

20132AEC21 

20135AEC21 

Tamil-II 

Advanced English-II  

Hindi-II 

French-II 

4 0 0 2 

20111AEC22 English-II 4 0 0 2 

20113AEC23 Mechanics And special theory of  Relativity                 6 1 0 4 

20112AEC25A ODE,PDE and Laplace Transform 5 0 0 4 

20112AEC26A Analytical Geometry in Vector Calculus 4 0 0 3 

PRACTICAL 

20113SEC24L Mechanics Lab     0 0 3 2 

RESEARCH SKILL BASED COURSE 

20113RLC27 Research Led Seminar - - - 1 

Total 23 1 3 18 

AUDIT COURSE 

201ACLSCOS Communication Skills - - - 2 

201ACSSBBE Basic Behavioral Etiquette - - - 2 
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SEMESTER III 

 

 

Course Code Course Title L T P C 

THEORY 

20110AEC31 

20111AEC31 

20132AEC31 

20135AEC31 

Tamil-III 

Advanced English-III  

Hindi-III 

French-III 

4 0 0 2 

20111AEC32 English-III 4 0 0 2 

20113AEC33 Heat and Thermodynamics 5 0 0 4 

20114AEC35 Chemistry-I   6 0 0 5 

PRACTICAL 

20113SEC34L Heat and Thermodynamics lab    0 0 3 2 

20114SEC36L Volumetric Analysis lab- I 0 0 3 2 

RESEARCH SKILL BASED COURSE 

20113RMC37 Research Methodology 2 0 0 2 

TOTAL 21 0 6 19 

AUDIT COURSE 

201ACLSOAN Office Automation - - - 2 

 

 

 

 

SEMESTER IV 

 

Course Code Course Title L T P C 

THEORY 

20110AEC41 

20111AEC41 

20132AEC41 

20135AEC41 

Tamil-IV 

Advanced English-IV 

Hindi-IV 

French-IV 

4 0 0 2 

20111AEC42 English-IV 4 0 0 2 

20113AEC43 Optics 5 0 0 4 

20114AEC45 Chemistry-II     6 0 0 5 

201ENVTSTU Environmental Studies 2 0 0 2 

PRACTICAL 

20113SEC44L Optics Lab 0 0 3 2 

20114SEC46L Volumetric Analysis Lab -II 0 0 3 2 

TOTAL 21 0 3 19 

AUDIT COURSE 

201ACLSLMS Leadership and Management Skills - - - 2 

201ACSSAQA General Aptitude and Quantitative Ability - - - 2 
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SEMESTER V 

 

Course Code Course Title L T P C 

THEORY 

20113AEC51 Electricity and Magnetism 5 0 0 4 

20113AEC52 Atomic Physics 4 1 0 3 

20113AEC53 Basic Electronics 4 1 0 4 

20113DSC56_ Discipline Specific Elective – I  5 0 0 3 

RESEARCH SKILL BASED COURSE 

20113BRC57 Participation in Bounded research - - - 1 

PRACTICAL 

20113SEC54L Electricity and Magnetism Lab 0 0 3 2 

20113SEC55L Basic Electronics Lab 0 0   3 2 

TOTAL 18 2 6 19 

AUDIT COURSE 

201ACLSPSL Professional Skills - - - 2 

 

 

 

 

SEMESTER VI 

 

Course Code Course Title L T P C 

THEORY 

20113AEC61 Digital Electronics & Microprocessor 4 1 0 4 

20113AEC62 Elements of Theoretical Physics 5 0 0 5 

20113DSC65_ Discipline Specific Elective –II 5 0 0 3 

201__OEC Open Elective Course 4 0 0 2 

PRACTICAL 

20113SEC63L  Digital Electronics Lab 0 0 3 2 

20113SEC64L Microprocessor Lab 0 0 3 2 

20113PRW66 Project Work - - - 4 

20113PEE Programme Exit Examination - - - 1 

TOTAL 18 1 6 23 

AUDIT COURSE 

201ACSSIST Interview Skills Training and Mock Test - - - 2 

201ACLSCET Community Engagement - - - 1 

TOTAL  CREDITS    115 

Total Credits – Audit Courses    19 
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Discipline Specific Electives 

Semester Discipline Specific Elective Courses -I 

V a) 20113DSC56A - Energy Physics 

b) 20113DSC56B - Polymer Science 

c) 20113DSC56C - Solar Energy for Environment 

d) 20113DSC56D - Semiconductor Physical Science 

e) 20113DSC56E – Electrical and Network Skills 

 

Semester Discipline Specific Elective Courses - II 

VI 

a) 20113DSC65A- Material Physics 

b) 20113DSC65B - Particle Physics 

c) 20113DSC65C - Photovoltaic for Energy Conversion 

d) 20113DSC65D - Physics of Radiography 

e) 20113DSC65E - Photonics 

 

Open Elective Course 

Semester General Elective Courses 

VI a) 201TNOEC-Tamil  IlakkiyaVaralaru 

b) 201ENOEC-Journalism 

c) 201MAOEC-Development of Mathematical Skills 

d) 201CEOEC-Food and Adulteration 

e) 201MBOEC-Wildlife Conservation 

f) 201CSOEC-E-Learning 

g) 201CAOEC-Web Technology 

h) 201CMOEC-Banking Service 

 

 

Credit Distribution 

Sem AEC SEC DSC OEC Research NON 

CGP 

Total 

I 15 2 - - - - 20 

II 15 2 - - 1 - 18 

III 13 4 - - 2 - 19 

IV 13 4 - - - 2 19 

V 11 4 3 - 1 - 19 

VI 9 4 3 2 4 1 23 

Total 76 20 6 2 8 3 115 
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Course Code TAMIL PAPER - I 

 

L T P C 

20110AEC11 4 0 0 2 
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COURSE CODE COURSE TITLE L T P C 

20111AEC11 Advanced English-I 4 0 0 2 

 

Aim:  

 To improve the knowledge of English  

Objective: 

 To familiarize with the glossary terms, figures of speech 

 To improve vocabulary  

 To learn how to edit and proof read 

 To know the comparison and contrast and cause and effect forms  

 To understand the impact of the speeches of famous people 

Outcome:  

 Develop vocabulary 

 Read and comprehend literature 

  

UNIT –I  

Glossary of grammar terms  

Figures of speech  

UNIT – II  

Foreign words and phrases 

British and American Vocabulary 

UNIT – III  

Speeches of famous people:  

Mahatma Gandhi-Abraham Lincoln-Swami Vivekananda-John F. Kennedy 

UNIT – IV  

Editing  

Proof reading  

UNIT – V  

Comparison and contrast  

Cause and effect  

References: 

English Grammar                                       -Wren and Martin 

English Grammar and Composition       -Radhakrishna Pillai 

Essentials of Business Communication     -Rajendra Pal &J.SKorlahalli Sultan Chand & Sons  

English for writers and translators             -Robin Macpherson 

Technical Communication                         -Meenakshi Sharma &Sangeetha Sharma 

The World‘s Great Speeches                     - Sudhir Kumar Sharma Galaxy Publishers 

English Work Book-I&II                           -JewelcyJawahar 
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Course Code 
English-I 

L T P C 

20111AEC12 4 0 0 2 

 

Aim:  
 To acquaint students with learning English through literature 

Objective: 
 To improve English delightfully through simple poems, essays  

 To throw light on fiction 

 To read and comprehend literature 

Outcome:  
 Read and comprehend literature 

 
UNIT –I 

The Art of Reading                                                - Lin Yutang 

An Eco-Feminist Vision                                        -ArunaGnanadason 

UNIT – II 

The Merchant of Death                                -Nanda Kishore Mishra & John Kennet 

She Spoke for all Nature                      -Young world ‗The Hindu‘ 

UNIT –III 

Because I could not Stop for Death         -Emily Dickinson 

Stopping by Woods on a Snowy Evening        -Robert Frost 

UNIT –IV 

Enterprise            -Nissim Ezekiel 

Love poem for a wife                                            -A.K Ramanujam 

(SKILL DEVELOPMENT) 

 

UNIT –V 

Oliver Twist                                                           -Charles Dickens 

 

References:-  

The Art of Reading/ Experiencing Poetry.         -S.Murugesan and Dr.K.Chellappan 

                                             Emerald Publishers 

 

 

 

 

 

3393



 

 

 

 

 

 

Course Code Core Paper - I 

Properties Of Matter 

L T P C 

20113AEC13 6  1 0 6 

Aim: 

The course presents an introduction to the physics of the objects whose sizes span from 

atomic dimensions to macroscopic, human scale dimensions, and beyond: atoms, molecules, 

gases, liquids, and solids. The aim is to show how the properties of macroscopic bodies can be 

derived from the knowledge that matter is made up from atoms. 

Objectives: 

Recognize the difference between physical and chemical properties 

Distinguish between extensive and intensive properties 

 

UNIT – I Elasticity: 

 Stress – Strain – Hooke‘s law – Relation between elastic constants – poisson‘s Ratio – 

Expression for poisson‘s ratio in terms of elastic constants – work done in twisting –Torsional 

pendulum – determination of rigidity modulus – Young‘s modulus – determination – uniform – 

non-uniform bending. 

 

UNIT – II Surface Tension: 

 Definition, Explanation of surface tension– Surface energy and surface tension – Pressure 

difference across a liquid surface – Excess of pressure inside a soap bubble – Angle of contact – 

Measurement of angle of contact – Experimental determination of surface tension by Jaegars 

method - Capillary rise method – Surface tension and vapour pressure over a liquid surface – 

Effect of Evaporation and condensation. 

 

UNIT – III Viscosity: 

 Definition – flow of liquid through a capillary tube – Stokes Law – Poiseuille‘s method 

for coefficient of viscosity – conception of poiseuille‘s equation-Ostwald‘s viscometer – 

viscosity of highly viscous liquids – Stokes method – variation of viscosity of a liquid with 

temperature – viscosity of Gases and kinetic energy. 

 

UNIT – IV Diffusion – Osmosis: 

 Osmosis and osmotic pressure – Laws of osmotic pressure – Experimental determination 

of osmotic pressure – Prefer method – Berkley method – Elevation of Boiling point and 

Depression of freezing point – Diffusion – Fick‘s law – Experimental measurement of 

Diffusivity – Graham‘s Laws of Diffusion of Gases – Effusion, Transpiration and Transfusion. 

 

UNIT -  V Gravitation: 
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 Newton‘s Law – Kepler‘s Law –Deductions of Newton‘s law from Kepler‘s Law – Law 

of Gravitation– Gravitational potential: Potential energy – Gravitation Potential and Field at a 

point due to spherical shell, solid sphere, Hollow sphere – Satellites – Stationary satellite – 

Escape velocity – Rocket – Jet plane. 

 

(EMPLOYABILITY) 

 

Learning outcomes: 
On completion successful students will be able to demonstrate an understanding of: 

1. The relationships between physics on the atomic scale and the properties of matter. 

2. The roles played by microscopic states of system, their numbers and their accessibility. 

3. Techniques for finding appropriate averages to predict macroscopic behavior. 

4. How these techniques are applied to the calculation of the properties of matter. 

Reference: 

1. Properties of matter – Subramaniaiyer and Jeyaraman. 

2. Elements of properties of matter – D.S. Mathur, S Chand and Co., 

3. Properties of Matter – Brijlal and Subramaniam, S. Chand and Co., 
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Course.Code 
PROPERTIES OF MATTER LAB 

L T P C 

20113AEC14L 0 0 3 2 

 

List of Experiments 

 

1. Young‘s modulus – uniform bending – pin and microscope. 

2. Young‘s modulus – non uniform bending – scale and telescope . 

3. Static torsion – Rigidity modulus. 

4. Torsion pendulum – Rigidity modulus. 

5. Cantilever depression – scale and telescope method. 

6. Surface tension – capillary rise method. 

7. Viscosity – capillary flow method. 

8. Newton‘s ring  –determination of R. 

9. Compound pendulum. 

10. Long focus convex lens – f, R, u determination. 
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Course Code Allied Paper - I 

Calculus and Fourier Series 
 

L T P C 

20112AEC15A 4 0 0 4 

 

Aim and objectives: 

This paper aims at enabling the students to know various concepts and  

principles of differential and integral calculus.  

Sound Knowledge of calculus is essential for the students of mathematics for the 

better perceptions of the subject and its development 

 

Unit – I  

Leibnitz theorem (Proof not needed) and its applications – curvature and radius of curvature in 

Cartesian only (Proof not needed) – total differential coefficient (Proof not needed) – Jacobians 

of two & three variables – Simple problems in all these. 

Unit – II 

Reduction formula (when n is a +ve integer) for (i) 

i.  

ii.  

iii.  

iv.  

v.  

vi. without proof  and illustrations 

Unit – III 

Beta and Gamma functions 

 

Unit – IV 

Evaluation of double and triple integrals in simple cases – changing the order and evaluating of 

the double integration (Cartesian only) 

[ENTERPRENEURSHIP] 
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Unit – V 
 
Definition of Fourier series – Finding Fourier coefficients for a given periodic function with 
period 2𝜋 and with period 2l – use of odd and even functions in evaluating Fourier coefficients – 
half range sine and cosine series. 
 

Outcomes: 

 

 Calculate definite integral values using Beta and Gamma Functions 

 Develop the skill of evaluating Laplace and inverse Laplace transform to solve Linear 

systems under initial and boundary conditions  

 

Text Books 

Calculus – T.K.M. Pillai 

Trigonometry & Fourier Series – T.K.M. Pillai. 
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Course Code Allied Paper - II  

Algebra and Trigonometry 
 

L T P C 

20112AEC16A 4 0 0 4 

Aim and Objectives: 

This paper emphasizes general techniques of problemsolving and explores the  

creation of mathematical patters. It aims at introducing a course that initiates the  

students into the world of Discrete Mathematics.  

 

Unit – I  

Binomial, Exponential & Logarithmic series (Formulae only) – Summation 

Unit – II 

Nonsingular, symmetric, skew symmetric, orthogonal, Hermitian, skew Hermitian and 

unitary matrices – Characteristics equation, Eigen values, Eigen vector – Cayley Hamilton‘s 

theorem (proof not needed) Simple application only. 

Unit – III 
Expansion of sinn𝜃, cosn𝜃, tann𝜃and Sin

n𝜃, Cosn𝜃, Sinn𝜃cosm(m &n being a positive 

integer) – Expansion of in a series of sines and cosines of multiples of 𝜃 (𝜃 – given in radius) 

Expansion of sin𝜃, cos𝜃 and tan𝜃 in terms of powers of 𝜃 (only problems in all the above) 

Unit – IV 

Euler‘s formula for e
i𝜃 – definition of hyperbolic functions – formulae involving 

hyperbolic functions – relation between hyperbolic and circular function – expansion of sinhx, 

coshx, tanhx in power of x. 

Unit – V 

Expansion of inverse hyperbolic function – sinh-1x, cosh-1x and tanh-1x -  Separation of 

real and imaginary parts of sin(x+iy), cos(x+iy), tan(x+iy), sinh(x+iy), cosh(x+iy), tanh(x+iy) 

[ENTERPRENEURSHIP] 

 

Outcomes: 

The topic like Mathematical Logic, Set Theory, Relations, Functions, Mathematical 

Induction, Recursive relations and Matrices.  

 

Text Books: 
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T.K.M. Pillai, T.Natarajan, K.S. Ganapathi, Algebra, Vol I. S.ViswanathanPvt.Ltd., Chennai – 

2004 

S.Narayanan,T.K.M.Pillai, Trigonometry,  S.ViswanathanPvt.Ltd. & Vijay Nicole imprint Pvt. 

Ltd. 2004 

 

 

 

 

Course Code Skill Based Elective 

Package Lab - I 

 

L T P C 

20120SEC01AL 0 0 2 1 

 

MS-WORD 

 

1. Prepare a bio-data with photo using text styles. 

2. Prepare a college course details with headings, bullets and numbering. 

3. Prepare a document in a newspaper format with header and footer. 

4. Create a calendar by using auto format. 

5. Prepare a contemporary letter using templates. 

6. Picture Insertion and Alignment 

a. Prepare a Greeting Card 

b. Prepare a Handout 

7. Create a Mark sheet using tables and find out the total marks. 

8. Prepare a Business letter for more than one company using Mail Merge 
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Course Code Skill Based Elective -I 

 

L T P C 

20160SEC01B Effective Communication 0 0 2 1 

 

 

 

UNIT I     

Effective communication I      

Oral Communication: Listening skills -Speaking skills (what to say and how to say it) – 

Gender neutral Language-Conflict, criticism, anger- Telephone skills. 

 

UNIT II     

Effective communication II      

Written Communication: Mechanics of writing, letters, notes, and reports- Resume 

preparation Faxes- Web sites- Email and Memos. 

Nonverbal Communication: Behavior, Body language and Attitude. 
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Course Code Communicative English-I 

L T P C 

20111SEC01L 0 0 1 1 

 

Aim:  

 To acquaint with the basic grammar  

Objective: 

 To know English grammar and all the concomitant linguistic items 

 To be aware of basic concepts related to the study of communication 

 To understand the types of sentences and its patterns 

Outcome: 

 Understand grammar 

 

UNIT –I  

Noun 

Pronoun 

Adjective 

UNIT – II 

Verb 

Adverb  

UNIT –III 

Conjunction 

Preposition 

Interjection 

UNIT – IV 

Kinds of Sentences 

UNIT –V 

Patterns of sentences 

[ENTERPRENEURSHIP] 

 

 

References:- 

A Practical English Grammar                           -A.J Thomson and A.V.Martinet 

English Grammar                                              -Wren and Martin 
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Course Code Indian constitution 
L T P C 

201INDCONS 1 0 0 1 

 

 

 Aim and Objectives: 

 

1. To make the students understand about the Democratic Rule and Parliamentarian 

Administration. 

2.  To appreciate the salient features of the Indian Constitution. 

3. To know the fundamental Rights and Constitutional Remedies. 

4. To make familiar with powers and positions of the Union Executive, Union Parliament 

and the Supreme Court. 

5. To exercise the adult franchise of voting and appreciate the Electoral system of Indian 

Democracy. 

  

UNIT I: THE MAKING OF INDIANCONSTITUTION 

The Constituent Assembly Organization Character – Work – Salient features of the 

constitution – Written and Detailed Constitution – Socialism – Secularism – Democracy 

and Republic.  

 

UNIT II: FUNDAMENTAL RIGHTS AND FUNDAMENTAL DUTIES OF THE 

CITIZENS 

Right of Equality – Right of Freedom – Right against Exploitation – Right to Freedom of 

Religion – Cultural and Educational Rights – Right to Constitutional Remedies – 

Fundamental Duties  . 

 

UNIT III: DIRECTIVE PRINCIPLES OF STATE POLICY 

Socialism   Principles – Gandhian Principles – Liberal and General Principles – 

Differences between Fundamental Rights and Directive principles. 

 

UNIT IV: THE UNION EXECUTIVE, UNIONPARLIAMENT AND SUPREME COURT 

Powers  and positions of the President – Qualification Method of Election of President 

and vice president – Prime Minister RajyaSabha- LokSabha – The Supreme Court – High 

Court – Functions and position of Supreme court and High Court. 

[SKILL DEVELOPMENT] 

 

UNIT V: STATE COUNCIL – ELECTION SYSTEM AND PARTLIAMENTARY 

DEMOCRACY IN INDIA 

State council of Ministers – Chief Minister – Election system in India- Main features – 

Election Commission - Features of Indian Democracy. 

Outcomes 
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1. Democratic values and citizenship Training are gained. 

2. Awareness on Fundamental Rights are established. 

3. The functions of union Government and State Governments are learnt. 

4. The power and functions of the Judiciary learnt thoroughly. 

5. Appreciation of Democratic parliamentary Rule is learnt. 

 

REFERENCES: 

1. Palekar S.A. Indian Constitution Government and polities, ABD Publications, India. 

2. AiyerAlladi, Krishnaswami, Constitution and fundamental rights 1955. 

3. Markandan K.C. Directive Principles in the Indian Constitution 1966. 

4. KashyapSubash C Our Parliament, National  Book, Trust New Delhi 1989. 
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Course.Code TAMIL PAPER - II 
 

L T P C 

2011OAEC21 4 0 0 2 
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Course Code Course Title L T P C 

20111AEC21 Advanced English-II 4 0 0 2 

 

Aim:  

 To improve the knowledge of English  

Objective: 

 To understand the format of e-mail, fax and memos 

 To write itinerary, checklist, invitation, circular, instruction, recommendations 

 To understand the impact of the biographies of famous people 

Outcome:  

 Develop writing skill 

 Read and comprehend literature 

 

UNIT –I  

E-mail 

Fax  

Memos  

UNIT – II  

Itinerary 

Checklist 

UNIT – III  

Invitation 

Circular  

UNIT – IV  

Instruction  

Recommendations 

UNIT – V  

Biographies of famous people: 

Mother Teresa-Madam Curie-Charles Chaplin-Vikram Sarabhai  

 

References: 

English Grammar                                       -Wren and Martin 

English Grammar and Composition       -Radhakrishna Pillai 

Technical Communication                         -Meenakshi Sharma &Sangeetha Sharma 

Inspiring Lives                                           -Maruthi Publishers 

English Work Book-I&II                           -JewelcyJawahar 
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Course Code 
English Paper -II 

L T P C 

20111AEC22 4 0 0 2 

 

Aim: 
 To acquaint learners with different trends of writing 

Objective: 
 To empower students to acquire language skills through literature 

 To enable the students to appreciate literature 

 To develop the conversational skills through one act plays 

Outcome:  
 Read and comprehend literature 

 

UNIT – I 

Ecology                                       -A.K. Ramanujan 

Gift                                        -Alice Walker 

The First Meeting                                      -Sujata Bhatt 

UNIT –II 

Fueled                                                   -Marcie Hans 

Asleep                                                   -Ernst Jandl 

Buying and selling                                                 -Khalil Gibran 

UNIT –III 

The End of living and The Beginning of Survival - Chief Seattle 

My Wood                                                              - E.M.Forster 

The Meeting of Races                                      - Rabindranath Tagore 

UNIT – IV 

The Refugee                                                               -K.A. Abbas 

I Have a Dream                                       -Martin Luther king 

Those People Next Door                                     -A.G. Gardiner 

UNIT – V 

Marriage is a private Affair                                     -Chinua Achebe 

The Fortune Teller                                                      -Karel Capek 

Proposal                                       -Anton Chekov 

[SKILL DEVELOPMENT] 

 

References:-  

Gathered Wisdom                                                      -GowriSivaramanEmeraldPublishers 
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CourseCode Core Paper - II 

Mechanics and Special Theory of 

Relativity 

L T P C 

20113AEC23 6 1 0 6 

Aim: 
To deepen understanding of Mechanics. 

To prepare students for courses in quantum field theory and gauge theory 

Objectives: 
Find the unitary transformations linked to symmetry operations. 

Apply time-dependent perturbation theory to variety of problems. 

 

Unit I :Dynamics projectile , impulse, impact  

Projectile - range of horizontal and inclined plane – Impulse – Impact – Impulsive 

force – Laws of impact – Impact of a smooth sphere on a smooth horizontal plane – 

Direct and oblique impacts – Loss in kinetic energy – Motion of two interacting bodies – 

reduced mass. 

 

Unit II:  Dynamics of Rigid bodies 

Kinetic energy of rotation - Theory of compound pendulum - Equivalent simple 

pendulum – Reversibility of centers of oscillation and suspension - Determination of ‘g‘ 

and radius of gyration of a bar pendulum-period of oscillation of a Bifilar pendulum with 

Parallel threads. 

Center of mass - velocity and acceleration of center mass - system of variable 

mass-equation for a rocket – Conservation of linear and angular momentum. 

 

Unit III: Center of Gravity and states of equlibrium: 

 Center of gravity of simple bodies – Center of gravity of solid hemisphere, 

hemispherical bowl, and right solid cone – stable, Unstable and neutral equilibrium of a 

rigid body supported about an axis. 

   

Unit IV: Center of Pressure: 

 Center of pressure of vertical rectangular Lamina – Vertical triangular lamina – Vertical 

circular lamina – Atmospheric Pressure – Variation of atmospheric pressure with altitude – 

Hydro dynamics – stream line flow of an ideal fluid – equation of continuity of flow – 

Bernoulli‘s theorem  and its applications to liquids. 

 

Unit V: Special theory of relativity: 

 Frame of reference – Newton‘s relativity – Inertial frame of reference – Galilean 

transformations – Transformation of position , velocity and acceleration – time dilation & length 

contraction – Lorentz Transformations – Mass –Energy relation– variation of mass with velocity. 

[EMPLOYABILITY] 
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Learning Outcomes: 

Derive a mathematical description of quantum motion in electromagnetic fields. 

Apply the relativistic wave equations to simple single-particle problems. 

Books for Study: 

 

1. Mechanics – Part I and II – NarayanaMoorthy 

2. Mechanics – D.S. Mathur 

3. Mechanics – Brij.Lal and N. Subramaniyam 
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Course Code  

Core Practical – II 

Mechanics Lab  

 

L T P C 

 

20113AEC24L 0 0 3 2 

 

List of Experiments 

 

1. Characteristics of junction diode. 

2. Characteristics of Zener diode. 

3. Potentiometer – low range voltmeter calibration. 

4. Potentiometer – specific resistance. 

5. Transistor characteristics –CE configuration. 

6. Spectrometer -  of a solid prism. 

7. Air wedge – thickness of a wire. 

8. Specific heat capacity of liquid – Newton‘s law of cooling. 

9. Thermal conductivity of a bad conductor- lee‘s disk. 

10. Carey fosters bridge – specific resistance measurement. 
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Course Code Allied  Paper - III 

ODE, PDE And Laplace 

Transform 

 

L T P C 
 

20112AEC25A 4 0 0 4 

Aim: 

Introduce the Concepts of laplace and fourier transforms 

Objectives: 

Find the Fourier series representation of a function of one variable 

Find the solution of the wave,diffusion and Laplaceequations using the Fourier series. 

UNIT I:  

Ordinary differential equations of first order but of higher degree- Equations solvable for 

x and y – solvable for dy/dx, clairaut‘s form (simple case only)- homogeneous linear  differential 

equation(Variable coefficients), variation of parameter. 

UNIT II:  

Formation of partial differential equation by eliminating constants and by eliminating of 

arbitrary functions- definition of general, particular and complete solution – singular 

integral(Geometrical meaning not required) solution of first order equations in the slandered 

forms f(p,q=0, f(x,p,q)=0, f(z,p,q)=0 f1(x,p=f2(y,p) z=(x,p+yq=f(p,q).  

UNIT III:  

Lagrange‘s method for solving Pp + Qq = R where p,q,r functions of X, Y, Z- 

(geometrical meaning is not needed)- (only problem in all the above- No proof needed for any 

formula ) Cherpit‘s method  The four standard forms.  

UNIT IV:  

Laplace Transforms- Definitions-  

L(e
at
) L(cosat), L(sinat), L(t

n
) where n is a positive integer – Basic theorem in Laplace 

transform  (Statement only) L (e 
-st

cosbt), L(e
-st

sinbt), L[e
-st

 f(t)]-L[F(t), L[f(t)], L[f‘(t)] 

[ENTERPRENEURSHIP] 
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UNIT V:  

Inverse Laplace transform related to the above standard forms- solving second order 

ODE with constant coefficients using  Laplace transforms and simultaneous equation, variable 

coefficients. Fourier series: Periodic functions — Dirichlet conditions (Without Proof) Odd and 

Even functions change of interval — Half range series.  

 

 

 

Outcomes: 
Solve an initialvalueproblemfor an nth order or ordinarydifferentialequationusing the  

Laplacetransform. 

Solve a Cauchy problem for the wave ordiffusionequationsusing the Laplace, 

Text Books 

Differential Equations - S. Narayanan 

Differential Calculus T.K.M Pillai &S.Naranyanan 

Differential  Calculus - M.L.Khanna 
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Course Code Allied Paper - IV 

3D Vector Calculus 

L T P C 
 

20112AEC26A 4 0 0 4 

Aim and Objective: 
The course is designed to lay a strong foundation of Geometry and Vector Calculus.  

 

UNIT – I 

Vector differentiation – velocity & acceleration vectors- Gradient of a vector directional 

derivative  - unit normal vector- tangent plane 

 

Unit- II 

Divergence- Curl – Solenoidal&Irrotational  vector- Double operators – Properties 

connecting grad, div & curl of a vector. 

 

Unit –III 

Vector integration –Line integrals – Conservative force field – Scalar field- Scalar 

potential- work done by d Force- Surface integrals – Volume integrals. 

 

Unit –IV 

Gauss divergence theorem ,Stoke‘s theorem (statement, application & verification only) 

 

Unit –V 

Equation of sphere – Tangent  plane – plane section of a sphere – Finding the centre& 

radius of the circle of integration – sphere through the circle of integration (only problem in all 

above) 

[ENTERPRENEURSHIP] 

 

Outcomes: 

 

 Vector calculus plays an important role in deferential geometry and in the 

 study of partial deferential equations. It is used extensively in physics and 

 engineering, especially in the description of electromagnetic ends, gravitational elysian 

uid dynamics.  

 

Text Book 

Analytical Geometry (3D) & Vector calculus, T.K. Manickavasagem Pillai, , New Gamma 

Publishing House, 1991 
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CourseCode Skill Based Elective- II 
Package Lab- II 

L T P C 

20120SEC02AL 0 0 2 1 

 

MS –EXCEL 

 

1. Prepare the addressing methods in excel 

2. Prepare an Excel Document using different type of Functions. 

3. Draw a Graph by using your own data 

4. Prepare an Individual Pay Bill preparation for an employee in an organization. 

5. Prepare a Mark List for the Students. 

6. Prepare a Worksheet for a Company. 

7. Prepare an Inventory Report for a Shop. 

8. Prepare an Electricity Bill for the Domestic Customers. 
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Course Code Skill Based Elective -II L T P C 

20160SEC01B 

 

Self Development 

 

0 0 2 1 

 
UNIT I  

Self -Assessment  

Self-Assessment, Self-Awareness, Self-Esteem, Personal success factors, handling failure, 

Depression and Habit, Self appraisal, SWOT analysis Perceptions and Attitudes, Positive 

Attitude, Values and Belief Systems, Personal Goal setting, Career Planning,  Building of 

Self Confidence,   prioritization. 

 

UNIT II   

Self- Management 
Managing Time, Managing Stress,Conflict Management 
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Course Code 
Communicative English-II 

L T P C 

20111SEC02L 0 0 2 1 

 

Aim:  

 To acquaint with the basic grammar  

Objective: 

 To learn about the auxiliary and the models 

 To understand the different tenses and use it in sentences 

 To know where to use and where not to use the articles 

 To familiarize with the participle 

Outcome: 

 Understand grammar 

 

UNIT –1 

Auxiliaries 

UNIT –II 

Modals 

UNIT –III 

Tenses-Simple, Perfect 

UNIT –IV 

Tenses-Continuous, Perfect continuous 

UNIT –V 

Articles 

Participle 

 

Reference 

A Practical English Grammar                          -A.J Thomson and  A.V.Martinet 

English Grammar                                             -Wren and Martin 
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Course Code TAMIL PAPER - III 

 
L T P C 

20110AEC31 4 0 0 2 
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Course Code Course Title L T P C 

20111AEC31 Advanced English-III 4 0 0 2 

 

Aim:  

 To improve the knowledge of English  

Objective: 

 To familiarize with the organs of speech and the description and classification of speech 

sounds 

 To understand consonant cluster,syllable,word accentandintonation. 

 To know how to interpret graphics 

 To write slogans and advertisements 

Outcome:  

 Understand Phonetics 

 Develop writing skill 

 

UNIT –I  

The organs of speech 

Classification of speech sounds  

Vowels and Diphthongs 

UNIT –II  

Consonants  

Consonant cluster  

UNIT – III 

Syllable 

Word accent 

Intonation 

UNIT – IV  

Idiom 

Interpretation of graphics 

UNIT – V  

Slogan writing 

Writing advertisement  

 

References: 

English Grammar                                       -Wren and Martin 

English Grammar and Composition -Radhakrishna Pillai 

Technical Communication-Meenakshi Sharma &Sangeetha Sharma 

A text book of Phonetics for Indian Students  -T.B. Balasubramaniyan 
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Course Code 

English Paper -III 
L T P C 

20111AEC32 4 0 0 2 

 

Aim: 
 To acquaint students with learning English through literature 

Objective: 
 To sensitize students to language use through prescribed text 

 To develop the conversational skills through one act plays 

Outcome:  
 Read and comprehend literature 

 
UNIT – 1 

The Doctor‘s World             - R.K. Narayan 

The Postmaster             - Rabindranath Tagore 

Princess September            - E.Somerest Maugham 

UNIT – II 

The Price of Flowers             -Prabhat Kumar Mukhopadhyay 

The Open Window             -Saki 

The Model Millionaire            -Oscar Wilde 

UNIT –III 

My Brother My Brother            - Norah Burke 

Uneasy Home Coming                     - Will F. Jenkins 

Resignation             - Premchand 

UNIT –IV 

The Referee                                      -W.H. Andrews & Geoffrey Dreamer 

The Case of the Stolen Diamonds    -Farrell Mitchell 

[SKILL DEVELOMENT] 

UNIT – V 

The Dear Departed             -Stanley Houghton 

The Princess and the Wood Cutter   -Alan Alexander Milne 

 

References:-  

Nine Short Stories                         -SteuartH.King  Blackie Books 

One-Act plays of Today                    -T.Prabhakar  Emerald Publishers 
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Course Code Core Paper - III 

Heat and Thermodynamics 

L T P C 

20113AEC33 5 0 0 6 

Aim: 
To develop the ideas of classical thermodynamics  

To deepen the appreciation of the link between the microscopic properties of individual atoms or  

other particles and the macroscopic properties of many-body systems formed from them  

To demonstrate the power of statistical methods in physics  

Objectives: 

Demonstrate an understanding of the first and second laws of thermodynamics, and of the 

concept of entropy.  

Explain and derive the fundamental thermodynamic relation.  

Unit – I: Thermodynamics 

 Transport Phenomenon – Viscosity- Thermal conductivity – Difffusion – 

Experimental confirmation of kinetic theory – Zeroth law of thermodynamics – First law 

of thermodynamics – Heat engines – Reversible and irreversible process – Carnot‘s 

theorem – Second law of thermodynamics – Entropy – Change of entropy in reversible 

and irreversible processes. 

 

Unit – II: Low Temperature 

 Joule – Thomson‘s effect – Porus plug experiment – Liquefaction of gases – 

Adiabatic expansion process – adiabatic demagnetization – practical application of low 

temperature – Refrigerating mechanism – Electrolux refrigeration – Air conditioning 

machines. 

 

Unit – III: Radiation 

 Radiation – Stefan‘s law – Boltzmann law – Black body – Rayleigh radiation – 

Rayleigh-Jeans law – Stefan fourth power law – Pyrometry – Solar constant – Sources of 

solar energy . 

 

Unit – IV: Specific Heat 

 Specific heat of solids – Dulong and Petit‘s law – Einstein‘s theory of specific heat 

– Debye‘s theory – Specific heat of gases – Variations of specific heat of Diatomic gases 

– Quantization of various contributions to energy of a diatomic molecules. 

 

Unit – V: Statistical Physics: 

 Quantum statistics of identical particles – M.B statistics – Ideal gas  - B.E statistics 

– Specific heat - F.D. Statistics – Richardson equation –Comparison of M.B,B.E and F.D 

statistics. 

[EMPLOYABILITY] 
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Learning Outcomes: 

Use the formalism of thermodynamics, including the thermodynamic potentials and Maxwell's 

relations, and apply these tools to simple systems in thermal equilibrium.  

 Explain the basic concepts of statistical mechanics, including the derivation of the general 

formula for entropy in terms of the ensemble partition function.  

 Explain the statistical origin of the second law of thermodynamics; and  

Construct a partition function for a system in thermal equilibrium and use it to obtain 

thermodynamic quantities of interest.  

 

Books for Reference: 

1) Heat and Thermodynamics – J.B. Rajam and C.L. Arora. 

2) Thermodynamics and Statistical Physics – Sharma and Sarkan. 

3) Heat and Thermodynamics – Brijlal and Subramanian. 

4) Statistical Mechanics – Satyaprakash and C. Agarwal. 
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Course Code Core Practical – III 

Heat and Optics Lab 

L T P C 

20113AEC34L 0 0 3 2 

 

 

List of Experiments 

 
 

1) Sonometer – Verification of laws. 

2) Stokes method – Viscosity of highly viscous liquid. 

3) P.O. Box – Temperature coefficient. 

4) Potentiometer – Calibration of high range voltmeter. 

5) Spectrometer – i-d curve. 

6) Joule‘s calorimeter – Specific heat capacity. 

7) Study of logic gates – discrete components. 

8) Potentiometer – Calibration of ammeter. 

9) Spectrometer – Grating – normal incidence method. 

10)  Emissive power of a surface – Spherical calorimeter. 
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Course Code Allied Paper -II 

Inorganic,Organic and Physical 

Chemistry- I 

L T P C 

20114AEC35 4 0 0 4 

 
UNIT- I : Polar effect:  

 

Inductive effect +I and – I groups, relative strength of – foamic , acetic and propionicacids – 

acetic and chloroacetic acids – ammonia and methyl amine.Resonance – resonating structure of benzene, 

butadiene and COOH groups – conditions – applications (resonance energy and stability). Acidic & basic 

properties of phenol &aniline. Hyperconjugation.- consequence of hyperconjucation. Steric effects –

Steric accelerated reaction and steric inhibited reaction.  

UNIT –II : Industrial chemistry 

 

Fuel gases – Watergas, products gas, L.P.G gas, Gober gas and natural gas.Fertilizers – NPK and 

mixed fertilizers, micronutrients, and their role in plant life and biofertilizers, soap and detergents an 

elementary idea about preparation cleaning action of soup detergents.  

UNIT III : Aromatic compounds :  

 

structure, stability, resonance and aromaticity of benzene. Substitution reactions, Nitration, 

Halogenation and Alkylation Naphthalene Isolation, Synthesis, properties, and structural elucidation and 

uses .Organic compounds: Benzoin, Perkin, Cannizaro, Claisenreactions.Chemotherapy: Definition and 

uses of Antibiotic, Analgesic Antibactria, Antiviral, Antidiabetic, Antihypertensive, Antiseptic and 

disinfectant, Antimalarial- Anaesthetics – local and general.  

[ENTERPRENEURSHIP] 

 

UNIT –IV :Energetic: 

 

Review first law of thermodynamic state and path functions need for the second law Carnot cycle 

and thermodynamic scale of temperature spontaneous and non spontaneous process and Third law.  

UNIT – V : Chemical kinetics:  

 

Order of reactions and their determinations. Activation energy, effect of temperature on reaction 

rate. Catalysis Types, mechanism of catalytic reactions, industrial applications.  

 

 

References:  
1. R.D.Madan, J.S.Tiwari and G.L.Mudhara, A Text Book of First Year B.Sc. Chemistry, S . hand & Co.  

2. G.S. Manku, Theoretical Principles of Inorganic chemistry, Tata McgrawHill,New Delhi.  

3. Paula YaukanisBruice – Organic chemistry, prentice Hall.  

4. J.D.Lee, concise inorganic chemistry, 5th Edition, Blackwell Science Ltd, Oxford, 2002.  

5. B.S.Bahl and ArunBahl, Advanced Organic chemistry, S.Chand and Co., NewDelhi 

6. B.R.Puri and Sharma, principles of physical chemistry.  

7. K.S.Tiwari, N.K.Vishnoi and S. N. Mehrotra,A Text book of Organic chemistry, Vikas publishing 

House Pvt. Ltd., NewDelhi, 2004. 
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Course ode 
Volumetric Analysis Lab- I 

L T P C 

20114AEC36L 0 0 3 2 

 

 

 

1. Strong acid vs Strong base.  

2. Weak acid vs Strong base  

3. Estimation of ferrous sulphate.  

4. Estimation of oxalic acid.  

5. Estimation of copper.  

6. Estimation of potassium dichromate  

7. Estimation of potassium permanganate  
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Course ode Research Methodology  L T P C 

20113RMC37 3 0 0 3 

 

UNIT I: Introduction to Research Methodology 

Meaning of research – Objectives of research – Types of research – Significance of 

research – Research approaches 

 

UNIT II: Research Methods 

Research  methods versus  methodology  – Research  and  scientific  method  – Criteria  

of  good  research  – Problems encountered by researchers in India. 

 

UNIT III: Literature Survey  

Articles – Thesis –  Journals – Patents – Primary sources of journals and patents – 

Secondary sources – Listing of titles – Abstracts – Reviews – General treatises – Monographs. 

 

UNIT IV: Database Survey  

Database search – NIST – MSDS – PubMed –  Scopus – Science citation index – 

Information about a specific search. 

[SKILL DEVELOPMENT] 

 

UNIT V: Laboratory Safety 

General  guidelines.  Hygiene  – Eye,  foot,  skin  and  hand  protection  – Safety  rules - 

Equipment  protection  – Respiratory  protective  equipment  – safety  equipment  – Leaking  

compressed  gas  cylinders  – electrical  safety.  Fire  – fire  extinguishers.   

 

References: 

1. C. R. Kothari, Research Methodology, New Age International Publishers.  New Delhi, 2004. 

2. R.A Day and A.L. Underwood, Quantitative analysis, Prentice Hall, 1999. 

3. D.G Peters, J.M. Hayes and G.M. Hefige, A brief introduction to Modern chemical analysis. 

4. R. Gopalan, Thesis writing, Vijay Nicole Imprints Private Ltd., 2005. 

5. R.Gopalan,  P.  S.  Subramanian  and  K.  Rengarajan,  Elements  of  Analytical  Chemistry,  

Sultan Chand and Sons, New Delhi, 2005. 

6. E. Balagurusamy, Numerical methods, Tata McGraw-Hill 
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7. S.S. Sastry, Introductory Methods of Numerical analysis, PHI, N.Delhi 

 

Course Code Skill Based Elective -III 
Package Lab - III 

L T P C 

20120SEC03AL 0 0 2 1 

 

POWER POINT 

1. Create a slide show presentation for a Seminar (choose your own topics) 

a. Enter the Text in the Outline View 

b. Create Non-Bulleted and Bulleted Text 

2. Create a slide show presentation for a Science Exhibition  

a. Create Non-Bulleted and Bulleted text 

b. Apply appropriate Text Attributes 

3. Create slide show presentation for an Invitation 

a. Insert an Object from a Bitmap File 

b. Apply appropriate Text Attributes 

c. Rotate the Object to 45 degree 

d. Apply Shadow to the object 

4. Create a slide show presentation to display percentage of marks in each semester for all 

Students   

a. Use Bar chart (x-axis: semester; y-axis: % of marks) 

b. Use different Presentation Template and different Transition Effect for each slide 

c. Use different Text Attributes in each slide 

5. Create a slide show presentation for a Shop Advertisement to be open shortly 

6. Create a slide show presentation to display Percentage of Sales  in each quarter for the 

any Vendor using bar chart (x-axis: Quarter; y-axis: % of sales) 

7. Create a slide show presentation for Tourists Places 

8. Create  a slide for Calendar using appropriate Text attributes and insert an object from a 

Bitmap file 
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Course Code Skill Based Elective-III 

 

L T P C 

20160SEC03B Interpersonal Relations and 

Social Responsibilities 

 

0 0 2 1 

 

 

 

 

UNIT I 

 Interpersonal Relations  

Nature of groups and teams, Team effectiveness, Group discussions and decision making, 

Emotional Intelligence  (EI) and Emotional Quotients (EQ), and its effect on team, Cross 

Cultural Aspects, Inter dependence, Peer Reviews.  

 

 

UNIT II 

Ethics and Social Responsibilities  

Personal professional and corporate ethics, Ethical dilemma, Corporate social responsibilities: 

Green computing, Social accounting, Auditing, Civic sense. 
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Course Code 
Communicative English-III 

L T P C 

20111SEC03L 0 0 2 1 

 

Aim:  

 To acquaint with the basic grammar  

Objective: 

 To familiarize with the clauses and phrases 

 To learn the different degrees of comparison 

 To change a sentence from active to passive and vice versa 

 To know where to use punctuations 

 To frame sentences   

 To know the features, process, forms and barriers of communication  

Outcome: 

 Understand grammar 

 

UNIT –1 

Clauses  

Phrases 

UNIT –II 

Degrees of comparison 

UNIT –III 

Active and Passive 

UNIT –IV 

Communication 

Characteristics -Process -Forms - Barriers  

UNIT –V 

Punctuation 

Forming sentences 

[SKILL DEVELOPMENT] 

 

References:- 

A Practical English Grammar                         -A.J Thomson and A.V. Martinet 

English Grammar                                            - Wren and Martin 

Technical Communication                              -Meenakshi Sharma &Sangeetha Sharma 
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Course Code TAMIL PAPER; - IV  

 
L T P C 

20110AEC41 4 0 0 2 
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Course Code Course Title L T P C 

20111AEC41 Advanced English-IV 4 0 0 2 

 

Aim:  

 To improve the knowledge of English  

Objective: 

 To familiarize with the objectives and types of interview  

 To know the types of questions and answering techniques 

 To prepare reviews and proposals 

 To learn the grammatical forms 

 To understand the meaning of a poem and write the content 

 To write for and against a topic 

 To draw a flowchart 

 To write definitions 

Outcome:  

 Develop communicative skill 

 Read and comprehend literature 

 

UNIT –I  

Interviews  

Objectives, types, ten success factors, ten failure factors - Planning and preparation –

Presentation– Type of questions – Answering techniques. 

UNIT – II 

Flowchart 

Proposals 

UNIT – III  

Discourse markers 

Review 

UNIT IV  

Grammatical forms 

Paraphrasing 

UNIT –V  

Definition 

Writing for and against a topic. 

 

References: 

English Grammar                                       -Wren and Martin 

English Grammar and Composition    -Radhakrishna Pillai 

Essentials of Business Communication        -Rajendra Pal &J.S Korlahalli Sultan Chand & Sons  

Technical Communication-Meenakshi Sharma &Sangeetha Sharma 

English for writers and translators                -Robin Macpherson 

English Work Book-I&II                              -JewelcyJawahar 
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Course Code English Paper -IV 
L T P C 

20111AEC42 4 0 0 2 

 

Aim: 
 To acquaint students with learning English through literature 

Objective: 
 To introduce learners to the standard literary texts  

 To impart wisdom through morally sound poems and essays  

 To introduce Shakespeare to non-literature students 

Outcome:  
 Read and comprehend literature 

 
UNIT –I 

How to be a Doctor        -Stephen Leacock 

My Visions for India       -A.P.J. Abdul Kalam 

Woman, not the weaker sex      -M.K. Gandhi  

UNIT –II 

My Last Duchess       -Robert Browning 

The Toys         -Coventry Patmore 

I, too         -Langston Hughes 

UNIT –III 

The Best Investment I ever made-A.J.Cronin 

The Verger                                   -W.S Maugham 

A Willing Slave       -R.K.Narayan 

UNIT –IV 

Macbeth 

As You Like It 

UNIT –V 

Henry IV 

Tempest 

 

[SKILL DEVELOPMENT] 

 

References:-  

English for Enrichment                                          -.Devaraj  Emerald  Publishers 

Selected Scenes from Shakespeare Book I &II      -Emerald Publishers 
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Sub. Code Core Paper - IV 

Optics 

 

L T P C 

20113AEC43 6 1 0 6 

 

Aim: 
    To introduce geometric optics and the use of ray diagrams using lenses and mirrors.  

    To understand how simple optical instruments work.  

Objectives: 
Produce ray diagrams to predict the position and size of the image produced by simple 

lenses. Measure the focal length of a simple convex lens by producing an image of a distant 

object. Calculate the focal length of a simple lens by making measurements of image and object 

distance and using the lens equation.  

Unit – I: Geometrical Optics 
 Thick lens – Principal foci and principal points – Thick lens formulae – Power of a thick 

lens – Nodal points – Optical centre of a lens. 

 Chromatic, chromatic combination of lenses,Aberrations: Spherical aberration – Methods 

of reducing spherical aberration – Coma – Aplanatic surface – Astigmatism – Curvature of the 

field. 

Unit – II: Optical Instruments 
 Kellner‘s eyepiece – Ramsden‘s eyepiece – Huygen‘s eyepiece. Rayleigh‘s criterion, 

Resolving power of Optical Instruments: Resolving power – Resolving power of Telescope, 

Microscope, Prism and Grating. 

Unit – III: Interference 
 Colours of thin films – Air wedge – Newton‘s rings – Brewster‘s fringes – Michelson 

Interferometer and its applications – Fabry-Perrot Interferometer – Interference filter – 

Stationary waves in light – Colour photography – Holography. 

Unit – IV: Diffraction 
 Fresnel‘s diffraction – Diffraction at a circular aperture, straight edge – Fraunhofer 

diffraction at a single slit – Double slit – Diffraction pattern – Transmission grating with theory – 

Experimental determination of wavelength – Oblique incidence. 

[EMPLOYABILITY] 

Unit – V: Polarization and Fibre optics 
 Nicol prism – Nicol prism as an analyzer and polarizer – Huygen‘s explanation of double 

refraction in Uniaxial crystal – Elliptically and circularly polarized light – Production and 

detection – quarter wave plate and half wave plate – Basic ideas of optical fibre – Numerical 

aperture – Stepped and graded index fibres – Fibre optic communication (Block diagram only). 

Learning Outcomes: 
Generate ray diagrams to predict the position and size of images in optical systems.  

Understand and use the mathematical formulae to predict the position and size of images    

produced by simple lenses.  

Measure the focal length of lenses and mirrors using various methods.  

Understand the origin of spherical aberration in lenses.  
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Books for study: 

1) Text Book of Optics – Brijlal and Subramaniam , S. Chand & Co., 

2) Optics by Khanna and Gulati. 

3) Fibre Optic Communicaion systems – Subirkumarsarkar, S.Chand& Co., 
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Sub. Code  

Core Practical– IV 

Basic Electronics Lab 

 

L T P C 

20113AEC44L 0 0 3 3 

 

List of Experiments 

 

1) CRO – Study of waveforms – Lissajous figures – determination. 

2) Potentiometer – Temperature coefficient of resistance. 

3) FET Characteristics. 

4) Field along the axis of a coil – determination of magnetic moment. 

5) Spectrometer – Grating – Minimum deviation method. 

6) Potentiometer – EMF of a thermocouple. 

7) Spectrometer -  i-i‘ curve. 

8) Koenig‘s method – Uniform bending – Young‘s modulus. 

9) Cauchy‘s Constant determination. 

10)  IC Regulated power supply. 
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Course Code Allied Paper-II  

Inorganic,Organic and Physical 

Chemistry- II 

L T P C 

20114AEC45 5 0 0 5 

 

UNIT – I : Amino acids and proteins  

 

Amino acids- Classification based on structure and essential and non - essentialamino acids – 

preparation and properties – peptides – (elementary treatment) proteins – Classification, based on physical 

properties and functions. Structure of proteins – primary and secondary (elementary treatment)  

 

UNIT – II: Coordination chemistry 

 

Nomenclature of mononuclear complexes – Werner Sidgwick, and Pauling‘s theories – Chelation 

and its industrial importance to EDTA. Biological role of hemoglobin and chlorophyll Metallic bond 

Electron gas, Pauling and band theories. Semiconductors intrinsic, n- type and p-type. 

 

UNIT –III: Synthetic polymers:  

 

Teflon, Alkyl and epoxy resins, poly esters – General treatment only. Heterocyclic compounds – 

Furan, Thiophene, pyrrole and pyridine – preparation and properties of pyridine and pyrrole – Quinoline 

and isoquinoline.  

Stereoisomerism – lactic and tartaric acid – racemic mixture and resolution. Geometrical keto – enol 

tautomerismMeaning of E, Z, R, S, D, L, meso, (+), (-) in stereochemistry.  

 

UNIT- IV : Electrochemistry: 

 

Specific and equivalent conductivities – their determination – Oswald‘s dilution law, Kohlrausch 

law.PH and Buffer: Importance of pH and buffers in living systems – PH determination by colorimetric and 

electrometric methods.  

 

UNIT –V : Surface chemistry:  

 

Emulsion, gels preparation, properties and applications. Electrophoresis, Chromatography – 

Column, paper and thin layer chromatography. 

[ENTERPRENEURSHIP] 

 

 

 

References:  
1. S.S.Dara – A Text Book of Environmental chemistry and pollution control- Chand and Co.  

2. D.N.Bajpai – Advanced physical chemistry – Chand and Co.  

3. Bruce H.Mahan, University chemistry – Narosa publishers, New Delhi, 1989.  

4. R.T.Morrison and R.N.Boyd, organic chemistry, 6th Edition.  

5. I.L.Finar, organic chemistry, Volume I  

6. R.D.Madan, Advanced Inorganic chemistry.  

7. Puri and Sharma, Text book of Physical chemistry. 
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I - A study of the reactions of the following organic compounds: 

a. Carbohydrate,  

b. Amide,  

c. Aldehyde,  

d. Ketone,  

e. Acid,  

f. Phenol. 

 

The students may be trained to perform the specific reactions like tests for elements (nitrogen 

only) aliphatic or aromatic saturated or unsaturated and functional group present and record 

their observations. 

 

II - Preparation (Single stage) involving  

a. Nitration,  

b. Hydrolysis  

c. Bromination.  

 

 

 

 

 

 

 

 

 

 

 

Course code Allied-II Practical-II 

 Volumetric Analysis Lab- II 

L T P C 

20114AEC46L 0 0 3 2 
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Course Code Skill Based Elective 

Package Lab -IV  

L T P C 

20120SEC04AL 0 0 2 1 

 

MS-ACCESS 

 

 

1. Create a Database with a simple Table 

2. Create a Database for Students Mark List using Queries. 

3. Create a Database for the employees in an organization and sort by their date of joining. 

4.   Create Queries to Select Records that matches specific condition. 

5.   Create Relationships among the different Tables. 

6.  Create Queries using Built-in Functions. 

      7.   Develop Forms to enter data in to the Student Marks Database 

      8.  Develop Forms to enter data in to the Electricity bill Database. 
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Course Code Skill based Elective -IV L T P C 

20160SEC04B 
 

Etiquette and Interviewing Skills  

0 0 2 1 

 

 
 

UNIT I    

Corporate  

 

Corporate grooming and dressing, Etiquettes in social as well as office settings, Email  

Etiquettes, Telephone Etiquettes, Contemporary issues in corporate life: diversity,  

Attrition, Work life balance, Hygiene and health. 

 

UNIT II   

Interviewing Skills 

 

Researching the job-Researching the company -Questions to research the company-

Informational interviews-Behavioral interviewing- Types of interview (Individual interviews, 

panel interviews, serial interviews, video interviews and teleconferencing) references-selling 

yourself-dressing for success-body language-stress reduction-Handling illegal questions. 
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Course Code 

Communicative English-IV 
L T P C 

20111SEC04L 0 0 1 1 

 

Aim:  

 To develop communicative skills 

Objective: 

 To use gerund and make sentences  

 To change sentences from direct to indirect and vice versa 

 To understand the listening skill 

 To enhance reading skill 

 To familiarize with the singular and plural forms 

 To describe a picture 

Outcome: 

 Understand grammar  

 Develop listening and reading skills 

 

UNIT –I 

Gerund 

Infinitive 

UNIT –II 

Direct and Indirect 

UNIT –III 

Listening -types-features of a good listener-active and passive listening-effective listening 

UNIT –IV 

Reading-purpose-technique-types-reading rates-reading & interpretation 

UNIT –V 

Singular and Plural 

Letter writing 

[SKILL DEVELOPMENT] 

 

References:- 

A Practical English Grammar                          -A.J Thomson  and A.V.Martinet 

English Grammar                                             -Wren and Martin 

Technical Communication                               -Meenakshi Sharma &Sangeetha Sharma 

 
 

 

 

 

 

 

 

 

 

3440



 

 
Course Code 

Environmental Studies 
L T P C 

201ENVTSTU 1 0 0 1 

 

Aim: 

Provide MESM students the opportunity to formulate learning outcomes for their  

degree program through interaction with URI faculty and staff involved in the six  

different MESM advising tracks as well with URI faculty and staff working in  

environmental science and management.  

Objectives 
The fundamental objective of the course is to introduce new Master of Environmental  

Science and Management (MESM) students to the opportunities and structure of the  

degree program. Specifically, the course will:  

 

UNIT–I 

 The Multidisciplinary Nature of Environmental Studies – Definition, Scope and Importance - 

Need for public awareness - Natural Resources: Renewable and Non-Renewable Resources- 

Forest resources - Water resources - Mineral resources - Food resources - Energy resources - Land 

resources. 

 

UNIT-II 

 Ecosystems- Concept of an ecosystem - Structure and function of an ecosystem - Producers, 

consumers and decomposers - Energy flow in the ecosystem - Ecological succession - Food chains, 

food webs and ecological pyramids - Types of ecosystem - Forest ecosystem - Grassland ecosystem 

- Desert ecosystem - Aquatic ecosystems. 

 

UNIT-III 

 Biodiversity and its Conservation– Definition - Genetic, species and ecosystem diversity - 

Biogeographical classification of India - Values of biodiversity - Biodiversity at global, National and 

local levels - India as a mega - diversity nation - Hot-spots of biodiversity - Threats to biodiversity - 

Endangered and endemic species of India - Conversation of biodiversity. 

 

UNIT-IV 

 Environmental Pollution– Definition - Air pollution - Water pollution - Soil pollution - Marine 

pollution - Noise pollution - Thermal pollution - Nuclear hazards - Solid waste Management - Role 

of an individual in prevention of pollution - Disaster management. 

[ENTERPRENEURSHIP] 

 

 

UNIT-V 

  Social Issues and the Environment- From Unsustainable to Sustainable development - Urban 

problems related to energy - Water conservation, rain water harvesting, watershed management - 

Environmental ethics - Climate change green house effect and global warming - Ozone depletion - 

Waste land reclamation - Consumerism and waste products - Environmental Legislation - Issues 

involved in enforcement of environmental legislation - Public awareness - Human Population and 

the Environment. 
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Learning outcomes: 
Provide MESM graduate students the opportunity to identify and develop  

professional internships (EVS 597) through interactions with professionals  

representing environmental agencies, nongovernmental organizations, or private  

firms.  

 

 

TEXT BOOK: 

 

1. ―ENVIRONMENTAL STUDIES‖, K.Kumarasamy, A.Alagappa Moses, M.Vasanthy. 
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Course Code 
Core Paper - V 

Electricity And Magnetism 

L T P C 

20113AEC51 6 0 0 6 

 

Aim: 
To develop a basic understanding of electric and magnetic fields in free space using the 

integral forms of Maxwell's laws. 

 

Objectives: 
Describe the electric field and potential, and related concepts, for stationary charges. 

Calculate electrostatic properties of simple charge distributions using Coulomb's law, 

Gauss's law and electric potential. 
 

Unit – I: Electrostatics 

 Coulomb‘s law – electrical images – Electric intensity and potential due to an 

earthed conducting sphere , Different case, applying the principle of electrical images – 

Electrometers: quadrant electrometers. 

 

Unit – II: Magnetic Properties of Materials 

 Definitions – IH and BH curves for a magnetic material, Magnetometer method, 

Ballistic galvanometer method – Hysterisis –coercivity –retentivity – loss of energy per 

cycle – Difference in the magnetic properties of iron and steel – Magnetic circuit – 

Magnetic circuit of an iron ring with small air gap. 

 

Unit – III: Chemical effects of electric current 

 Faraday‘s law‘s of electrolysis – Ionic velocities and Mobilities – Calculation and 

experimental determination of ionic mobilities – Transport numbers. 

 Thermo electricity – Peltier coefficient – Thomson coefficient – Application of 

thermodynamics to a thermocouple and Relation between Peltier and Thomson 

coefficients – Thermo electric diagrams – Uses. 

 

Unit – IV: LCR Circuits 

 Determination of Self inductance by Rayleigh method – DC circuits: Growth and 

decay of current in a circuit containing resistance and inductance – Growth and decay of 

charge in a circuit containing resistance and capacitor – Application of electromagnetic 

induction – Flux meter. 

[EMPLOYABILITY] 

 

Unit – V:  

 AC Bridges: Owen‘s bridge – Anderson‘s bridge – Electromagnetic theory – 

Maxwell‘s equations – derivation – Propagation of energy – poynting vector. 
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Learning Outcomes: 
Describe the magnetic field for steady currents and moving charges. 

Calculate magnetic properties of simple current distributions using Biot-Savart andAmpere's 

laws. 

Describe electromagnetic induction and related concepts, and make calculations using 

Faraday and Lenz's laws. 

Describe the basic physical content of Maxwell's laws in integral form. 

 

Books for Reference: 

1) Electricity and Magnetism – Brijlal&Subramaniam. 

2) A text book of Electricity & Magnetism – K.K. Tiwal 
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Course Code Core Paper - VI 

Atomic Physics 

L T P C 

20113AEC52 6 1 0 6 

 

Aim: 
This course will introduce students to the fundamentals of atomic physics and 

rudimentary nuclear physics. It aims to provide a coherent and concise coverage of traditional 

atomic and  physics.  
 

Objectives: 
Important topics of current research interest will be also discussed, such as laser cooling 

and trapping which plays an important role in the realization of Bose-Einstein condensate in 

atomic vapors. 
Unit – I: Positive ray analysis 
 Properties – e/m of positive rays: Thomson‘ parabola method – Aston and Bain bridges – 

Determination of critical potential – Franck and Hertz‘s experiment. 

  

Unit – II: Photo Electricity 
 Photo electric emission – laws – Lenard‘s experiment – Richardson and Compton 

experiments – Einstein‘s photoelectric equation – Experimental verification of Einstein‘s 

photoelectric equation by Millikan‘s experiment. 

 

Unit – III: Vector atom model 
 Various quantum numers, L-S and j-j couplings – Pauli‘s exclusion principle – electronic 

configuration of elements and periodic classification – Magnetic dipole moment of electron due 

to orbital and spin motion – Bohr magneton Stern and Gerlach experiment. 

[EMPLOYABILITY] 

 

Unit – IV: Fine structure of special Lines 
 Special terms and notations – Selection rules – Intensity rule and interval rule – Fine 

structure of sodium D lines – Alkali spectra – Fine structure in Alkali spectra. 

 Spectrum of Helium – Zeeman effect – Larmor‘s theorem – Debyes quantum mechanical 

explanation of the normal Zeeman effect – Anamolous Zeeman effect – (Qualitative study Only). 

 

Unit – V: X – Rays: 
 X – Rays – Bragg‘s law – Bragg‘s, X-Ray spectrometer – Origin and analysis of 

continuous X – ray spectrum and characteristic X – ray spectrum – Moseley‘s law and its 

importance – Compton effect – derivation of expression for change in wavelength – its 

experimental verification. 

[EMPLOYABILITY] 

Learning Outcomes: 
 Explain how light interacting with atom; the working principle of laser trapping and cooling 

 Recognize the general features of atomic/nuclear spectroscopy 

 

Books for Reference: 

1) Modern Physics by R. Murugeshan. 

2) Modern Physics by J.B. Rajam 

3) Atomic and Nuclear Physics – N. Subramaniam and Brijlal. 
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Course Code Core Paper - VII 

Basic  Electronics 

L T P C 

20113AEC53 5 0 0 5 

 

Aim: 
Electronic systems are built with components like resistance, capacitance, diodes,  

Transistors, etc. The intention of the course is to create awareness about the principle and  

 

Objectives: 
Working of the commonly used components in electronic systems. Upon completion of 

the  

Course the student is expected to be able to identify, use and check various electronic 

components. 

Unit – I: Semiconductors 
 Introduction – Pure semiconductor – Impurity semiconductor – Fermi level in 

semiconductor – Hall effect – Junction diodes – PN Junction – Biased PN Junction – Volt 

Ampere characteristic of a PN Junction – Zener diode – Tunnel diode. 

 

Unit – II: Transistors 
 Junction Transistor – Transistor construction – Modes of operation of a transistor – α and 

β of a transistor – Relation – static characteristic in CB and CE modes – Transistor amplifier – 

Transistor Biasing. 

[EMPLOYABILITY] 

 

Unit – III: Special Semiconductor Devices 
 Field effect transistor – FET parameters – Comparison between FET and Transistor – 

SCR – UJT. 

 

Unit – IV: Amplifiers 
 Voltage and Power amplifiers: R-C coupled Transistor amplifier – Power amplifier – 

Class A, Class B and Class C power amplifier – Push pull amplifier – Effect of negative 

feedback. 

 

Unit – V: Oscillators 
 Types of Oscillators – Concept of feedback oscillator – Hartley – Colpitts - Phase shift 

oscillator –Tuned collector oscillator – Wien-Bridge oscillator. 

[EMPLOYABILITY] 

 

Learning Outcomes: 
Students will be able to explain basic circuit concepts and responses. 

 Will be able to do linear modeling of passive elements and sources. 

 Will be able to use analytical techniques in resistive circuits energized by direct current 

 voltage and current sources. 

 
Books for Reference: 

1) Principles of Electronics – V.K. Metha 

2) A text book of Applied Electronics – R.S. Sedha 
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Course Code Core Practical – V 

Digital Electronics Lab 

L T P C 

20113AEC54L 0 0 3 3 

 

 

List of Experiments 

 

1) M and H – Absolute determination using deflection and vibration magnetometer. 

2) Zener regulated power supply – percentage of Regulation. 

3) Logic gates, IC- Version. 

4) Universality of NOR gates. 

5) Verification of Logical Expressions 

6) Hartley oscillator – Transistor. 

7) Universality of NAND gates. 

8) Operational Amplifier – Adder and Subtractor. 

9) 8-bit addition and subtraction using microprocessor 8085. 

10)  8-bit multiplication and division using microprocessor 8085. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3447



 

 

Course  Code Discipline Specific Elective -I 

Energy Physics 

L T P C 

20113DSC55A 5 0 0 4 

 

Aim: 
To understand the physical background and mechanisms associated with power 

generation and related issues. 

 

Objectives: 
Understand the forms of energy, its production, transport and storage  

Understand basic nuclear physics and interactions with matter  

 

Unit – I: Non- Renewable energy sources 
 World Energy Futures – Energy Sources and their Availability – Coal – Oil – Natural gas 

– merits and demerits. 

[EMPLOYABILITY] 

 

Unit – II: Renewable Energy Sources 
 Solar energy – nature of solar radiation – solar constant – Determination of Solar constant 

– Solar water heaters – Solar cooling – Solar ponds – Solar cookers – Water desalination. 

 

Unit – III: Other renewable energy sources 
 Bio mass energy – gobar gas plants – geothermal energy – wind energy – Wind mill – 

Types of Wind mills – ocean thermal energy conversion  (OTEC) – Energy from waves and 

tides. 

[EMPLOYABILITY] 
 

Unit – IV: Energy Storage 
 Energy storage systems – Mechanical Energy storage – Compressed Air storage – 

Electrical storage – Thermal energy storage. 

 

Unit – V: Impacts of Non-conventional energy 
 Energy consumption in domestic, Industrial- Transportation and Agricultural sectors – 

Energy options for the developing countries – Impacts due to non conventional energy sources – 

global warming. and its impacts. 

[EMPLOYABILITY]  

 

Learning Outcomes: 
Understand the conditions necessary for sustainable chain reactions in fissile material   

Understand the design criteria for the control of a nuclear reactor  

Understand the principles of nuclear fusion useful in power generation and stellar fusion  

Understand physical ideas and issues associated with renewable forms of energy  

 

Books for Reference: 

1) Solar energy utilization – G.D. Rai. 

2) Solar energy – S.P. Sukhatme 
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Course Code Title L T P C 

20113DSC56B POLYMER SCIENCE 5 0 0 3 

 

UNIT I - Properties of an isolated polymer molecule. 

Ideal chain 

Segmental distribution 

Non-ideal chains 

Scaling laws 

  

UNIT II - Concentrated solutions and melts 

Thermodynamics of polymer solutions 

Concentration fluctuations in polymer solutions 

Blends 

Block copolymers 

 

UNIT III - Polymer gels. 

Elasticity 

The stress optical law 

Interactions between partial chains 

Swelling of gels 

 

UNIT IV - Molecular motion of polymers in dilute solution. 

Brownian motion 

Bead-spring model 

Dynamic light scattering 

 

UNIT V - Molecular motion in entangled polymer systems. 

Dynamics of concentration fluctuations 

Reptation 

Viscoelasticity of polymers 

[EMPLOYABILITY] 

 

Reference Books: 

1) "Introduction to Polymer Physics" M. Doi, Clarendon Press 1996. 

2) "Scaling concepts in polymer physics" P. G. de Gennes 1979. 

3) "The theory of polymer dynamics" Oxford University Press, 1986. 

4) "Principles of polymer chemistry." P. J. Flory, 1953. 
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Course Code Title L T P C 

20113DSC56C SOLAR ENERGY FOR ENVIRONMENT 5 0 0 3 

 

UNIT-I – Solar Radiation:  

Sun as a source of energy, Solar radiation, Solar radiation at the Earth‘s surface, Measurement of 

Solar radiation-Pyroheliometer, Pyranometer, Sunshine recorder, Prediction of available solar 

radiation, Solar energy-Importance, Storage of solar energy, Solar pond 

 

UNIT-II – Solar Thermal Systems:  
Principle of conversion of solar radiation into heat, Collectors used for solar thermal conversion: 

Flat plate collectors and Concentrating collectors, Solar Thermal Power Plant, Solar cookers, 

Solar hot water systems, Solar dryers, Solar Distillation, Solar greenhouses. 

 

UNIT-III – Solar Photovoltaic Systems:  

Conversion of Solar energy into Electricity - Photovoltaic Effect, Solar photovoltaic cell and its 

working principle, Different types of Solar cells, Series and parallel connections, Photovoltaic 

applications: Battery chargers, domestic lighting, street lighting and water pumping 

 

UNIT IV – Experimental I 

1. Plot sun chart and locate the sun at your location for a given time of the day. 

2. Analyse shadow effect on incident solar radiation and find out contributors. 

3. Connect solar panels in series & parallel and measure voltage and current. 

4. Measure intensity of solar radiation using Pyranometer and radiometers. 

[EMPLOYABILITY] 

 

 

UNIT V – Experimental II 

5. Construct a solar lantern using Solar PV panel (15W) 

6. Assemble solar cooker 

7. Desigining and constructing photovoltaic system for a domestic house requiring 5kVA power 

8. Assignments/Model Exam. 

 

Reference Books: 

1. Solar Energy Utilization, G. D. Rai, Khanna Publishers 

2. Solar Energy-Principles of thermal energy collection & storage, S.P. Sukhatme, Tata McGraw 

Hill Publishers, 1999. 

3. Solar Photovoltaics- Fundamentals, technologies and applications, Chetan Singh Solanki, PHI 

Learning Pvt. Ltd., 

4. Science and Technology of Photovoltaics, P. Jayarama Reddy, BS Publications, 2004. 
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Course Code Title L T P C 

20113DSC56D SEMICONDUCTOR PHYSICAL SCIENCE 5 0 0 3 

 

UNIT – I Semiconductors:  

Energy Band and Charge Carriers: Energy bands in semiconductors, Types of semiconductors, 

Charge carriers, Intrinsic and extrinsic materials. Carrier concentration: Fermi Level, Electron 

and hole concentration equilibrium, Temperature dependence of carrier concentration, 

Compensation and charge neutrality. Conductivity and mobility, Effect of temperature, Doping 

and high electric field.  

 

UNIT – II Optical Excitation in Semiconductor:  

Optical absorption, carrier generation, Carrier life time, diffusion length and photo conductivity, 

Direct and indirect recombination and trapping, Photoconductive devices. Diffusion of carriers, 

Einstein relation, Continuity equation, Carrier injection, Diffusion length. Haynes-Shockley 

experiment.  

 

UNIT – III Junctions:  

p-n junction and contact potential, Fermi levels, Space charge, Reverse and Forward bias, Zener 

and Avalanche breakdown. Capacitance of p-n junction, Schottky barriers; Schottky barrier 

height, C-V characteristics, current flow across Schottky barrier: thermionic emission, Rectifying 

contact and Ohmic contact.  

 

UNIT IV Field Effect Transistors:  

JEFT amplifying and switching, Pinch off and saturation, Gate control, I-V characteristics. 

MOSFET, Operation, MOS capacitor, Debye screening length, Effect of real surfaces; Work 

function difference, Interface charge, Threshold voltage and its control, MOS C-V analysis and 

time dependent capacitance. Output and transfer characteristics of MOSFET.  

 

UNIT V Photonics:  

LED: Radiative transition, Emission spectra, Luminous efficiency and LED materials, Solar cell 

and photodetectors: Ideal conversion efficiency, Fill factor, Equivalent circuit, Voc, Isc and Load 

resistance, Spectral response. Reverse saturation current in photodetector.  

[EMPLOYABILITY] 

 

 

Recommended Books  

1. Streetman, B. and Banerjee, S., Solid State Electronics, Prentice Hall India, (2006).  

2. Sze, S.M., Physics of Semiconductor Devices, John Wiley, (1981). 
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Course Code Title L T P C 

20113DSC56E ELECTRICAL AND NETWORK SKILLS 5 0 0 3 

 

 

UNIT - I 

Basic Electricity Principles: Voltage, Current, Resistance, and Power. Ohm's law. Series, 

parallel, and series-parallel combinations. AC Electricity and DC Electricity. Familiarization 

with multimeter, voltmeter and ammeter.  

 

UNIT – II 

Understanding Electrical Circuits: Main electric circuit elements and their combination. Rules 

to analyze DC sourced electrical circuits. Current and voltage drop across the DC circuit 

elements. Single-phase and three-phase alternating current sources. Rules to analyze AC sourced 

electrical circuits. Real, imaginary and complex power components of AC source. Power factor. 

Saving energy and money.  

 

UNIT – III 

Electrical Drawing and Symbols: Drawing symbols. Blueprints. Reading Schematics. Ladder 

diagrams. Electrical Schematics. Power circuits. Control circuits. Reading of circuit schematics. 

Tracking the connections of elements and identify current flow and voltage drop.  

 

UNIT – IV 

Generators and Transformers: DC Power sources. AC/DC generators. Inductance, 

capacitance, and impedance. Operation of transformers.  

Electric Motors: Single-phase, three-phase & DC motors. Basic design. Interfacing DC or AC 

sources to control heaters & motors. Speed & power of ac motor.  

 

UNIT – V 

Electrical Protection: Relays. Fuses and disconnect switches. Circuit breakers. Overload 

devices. Ground-fault protection. Grounding and isolating. Phase reversal. Surge protection. 

Interfacing DC or AC sources to control elements (relay protection device) 

Electrical Wiring: Different types of conductors and cables. Basics of wiring-Star and delta 

connection. Voltage drop and losses across cables and conductors. Instruments to measure 
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current, voltage, power in DC and AC circuits. Insulation. Solid and stranded cable. Conduit. 

Cable trays. Splices: wirenuts, crimps, terminal blocks, split bolts, and solder. Preparation of 

extension board.  

[EMPLOYABILITY] 

 

 

Reference Books: 

• A text book in Electrical Technology - B L Theraja - S Chand & Co. 

• A text book of Electrical Technology - A K Theraja 

• Performance and design of AC machines - M G Say ELBS Edn. 
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Course Code Skill Based Elective  

Package Lab -V  

 

L T P C 

20120SEC05AL 0 0 2 1 

 
 PHOTOSHOP 

 

1. Design a Visiting card with Background Image. 

2. Design an Identity card with Photo. 

3. Design a Letter pad with LOGO. 

4. Create an Advertisement in a News paper for a Shop. 

5. Design a Calendar with Pictures. 

6. Design a Magazine using different type of Tools. 

7. Create a Photoshop image using Lasso Tool. 

8. Design a CD Cover. 
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Course Code Skill based Elective -V 

 

L T P C 

20160SEC05B Leadership Skills and Body Language 

 

0 0 2 1 

 

 

UNIT I   
Leadership Skills 

Leaders: their skills, roles, and responsibilities. Vision, Empowering and delegation, motivating 

others, organizational skills, team building, decision making, giving support, Vision, Mission, 

Coaching, Mentoring and counseling, Appraisals and feedback,  conflict, Power and Politic, 

Organizing and conducting meetings,Public Speaking 

 

UNIT II   

Body language 

Handshake: Type of Handshake - Posture- Universal Facial Gestures- Eye Contact- Nervous 

Ticks-reading and analyzing body language, Body language signals and meanings -eyes, 

mouth, head , arms , hands , handshakes , legs and feet, personal space 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3455



 

Course Code 
Communicative English-V 

L T P C 

20111SEC05L 0 0 2 1 

 

Aim:  

 To develop communicative skills 

Objective: 

 To develop vocabulary  

 To comprehend meaning from context 

 To involve in a dialogue 

 To note the important points from the text. 

 To write a letter 

 To understand the subject verb agreement 

 To teach the different genders 

Outcome: 

 Develop communicative skills 

 

UNIT –1  

Correct the spelling mistakes 

Comprehension 

UNIT –II 

Find the odd one out 

Picture description 

UNIT –III 

Abbreviations  

Note making  

UNIT –IV 

Gender 

Dialogue writing 

 

[SKILL DEVELOPMENT] 

UNIT –V 

Acronyms  

Concord 

 

References:- 

A Practical English Grammar                          -A.J Thomson  and A.V.Martinet 

English Grammar                                             -Wren and Martin 

English Grammar and Composition             -Radhakrishna Pillai 

Technical Communication                               -Meenakshi Sharma &Sangeetha Sharma 
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Course Code Core Paper - VIII 

Digital Electronics And 

Microprocessors 

L T P C 

20113AEC61 6 1 0 6 

 

Aim: 
To achieve a basic understanding of logic systems and to use this understanding in simple 

circuit designs. 

Objectives: 
To show familiarity with basic logic gates, Boolean algebra and binary numbers.  

To understand how particular logical functions may be implemented and to design systems 

To implement simple truth tables.  

To understand how binary addition may be implemented using logic gates.  

 
Unit – I: Number systems and codes 
 Decimal, Binary, Octal and Hexa decimal systems – Conversion from one to another – 

Binary addition, subtraction, multiplication, division, complements – Codes: BCD, Weighted, 

excess three, Gray code. 

 

Unit – II: Boolean Algebra 
 Fundamental concepts of Boolean algebra – Basic gates and universal gates – De 

margon‘s theorem: Simplification of expressions – Karnaugh map, Sop - Pas. 

 

Unit – III: Logic Design 
 Half adder – Full adder,  Subtractors, Multiplexers, Demultiplexer, Flip-Flops: R-S Flip 

Flops, J-K Flip Flop,  D-Flip Flop, T-Flip Flop, Master Slave – Shift Registers – Counters – 

BCD – Up - Down. 
 

Unit – IV: Memory elements 
Memory cell - RAM – types – ROM: ROM, PROM, EPROM, EEPROM – Magnetic 

Disk Memories – Magnetic tapes – Compact disc. 

 

Unit – V: Micro processor 
 Organization of 8085 – working – Machine language – Assembly language – Addressing 

mode, Instruction set – Programming for 8 – bit addition , subtraction, Finding a Largest number 

in an array – Finding a smallest number in an array. 

[EMPLOYABILITY] 
 

Learning Outcomes: 
 understand latches and simple memory devices.  

 appreciate the progression from latches to flip-flops and understand the operation of the J-K  

flip-flop.  

be able to use and predict the behaviour of simple circuits involving J-K flip-flops.  

understand excitation tables and be able to use them to design simple cyclic circuits.  

Books for Reference: 

1) Digital Principles and application – Albert Paul Malvino and Donald Leach. 

2) Digital Design – M. Morris Mano. 

3) Fundamentals of Microprocessors and Microcomputers – B.Ram. 
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Course Code Core Paper - IX 

Wave Mechanics And Nuclear 

Physics 

L T P C 

20113AEC62 6 1 0 6 

Aim: 
To explore the detailed behaviour of vibrating systems and wave motion in many 

different physical systems. 

 

Objectives: 
Demonstrate understanding of the behaviour of oscillating systems and wave motion. 

Unit – I: Duality 
 Planck‘s hypothesis, Planck‘s theory and black body radiation – confirmation of quantum 

of energy – compton effect and photoelectric effect – Debroglie waves – Phase and group 

velocities – DavisionGermer experiment – G.P Thomson experiment. 

 

Unit – II:  
 Postulates, Observables, Operators, wave packets –Probability density – Physical 

significance of the wave function – continuity equation – expectation values – Box normalisation 

– Schrodingers time independent and time dependent wave equations. 

 

Unit – III: 
 Uncertainty principle, two applications – Grating and Gamma ray experiment – step 

potential – square well potential – L.H.O – Tunneling effect – particle in a box. 

[EMPLOYABILITY] 
 

Unit – IV: Nucleus 
 Review of basic properties of nuclei – mass, radius, binding energy, packing fractions, 

nuclear moments – isotopes – isobars – radioactivity – Linear accelerator - Cyclotron – Betatron 

– Geiger Muller counter – Cloud chamber – Photographic emulsions – Q value of nuclear 

reaction – discovery of neutron – Exp.- reactions. 

 

Unit – V: 
 Liquid drop model – application to fission, fission fragments, neutrons in fission process 

– nuclear energy – nuclear chain reactions - thermonuclear reactor – neutron life cycle – atom 

bomb. 

 Shell model – magic numbers – spin orbit coupling – application to islands of isomerism 

and nuclear moments – Basic ideas of a nuclear reactor. 

[EMPLOYABILITY] 
 

Learning Outcomes: 
Use the mathematical formalism that describes them. 
 Recognize examples across many areas of physics. 

Books for Reference: 

1) Modern Physics – Brijlal and Subramanian. 

2) Modern Physics – R. Murugasan. 

3) Nuclear Physics – D.C. Tayal. 

4) Introduction to Modern Physics – F.K. Richmyer. 

5) Nuclear Physics – I. Kaplan. 
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Course  Code Core  Practical – VI 

Advanced Digital Electronics 

Lab 

L T P C 

20113AEC63L 0 0 3 3 

 
List of Experiments 

 

1) LCR Circuit – Series and Parallel. 

2) Half adder and Half Subtractor. 

3) Verification of DeMorgan‘s Theorems. 

4) Single stage RC Coupled amplifier – Transistor. 

5) Astablemultivibrator. 

6) FET amplifier. 

7) Full adder. 

8) Conversion from decimal to hexadecimal system using microprocessor 8085. 

9) 16 – bit addition using microprocessor 8085. 

10)  Timer Using 555 IC.  
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Course Code 
Discipline Specific Elective -II 

Material Physics 

L T P C 

20113DSC64A 5 0 0 4 

Aim 
The subject-specific aims of a degree in materials science are to understand the structure, 

properties, processing and performance of the principal classes of materials, and to understand 

and exploit the relationships between these four aspects of materials. 

 

Objectives: 
To understand the design, selection and processing of materials for a wide range of 

applications in engineering and elsewhere.  

 

Unit – I: Crystallographic fundamentals 
 Crystal lattice – Primitive and Unit cell – Seven classes of crystals – Bravais lattice – 

Miller Indices – Structure of crystals – Simple cubic, Hexagonal close packed structure, Face 

centered cubic structure, Body centered cubic structure – Sodium chloride structure – Zinc 

Blende structure – Diamond Structure. 

[EMPLOYABILITY] 
 

Unit – II: Crystallography 
 Diffraction of X-Rays by Crystals – Bragg‘s law in one dimension – Experimental 

method in X-Ray diffraction – Laue method, Rotating crystal method – Powder Photograph 

method – Laue‘s equations. 

 

Unit – III: Magnetism 
 Different types of magnetic materials – Classical theory of diamagnetism (Langevin‘s 

Theory) – Langevin‘s theory of paramagnetism – Weiss theory of paramagnetism – Qualitative 

explanation of Heisenberg‘s interpretation of internal field and quantum theory of 

ferromagnetism. 

[EMPLOYABILITY] 

 

Unit – IV: Dielectrics 
 Fundamental Definitions – Dielectrics – Different types of electric polarization – 

Frequency and Temperature effects on polarization – Dielectric loss – Local field on internal 

field – Clausius–Mossotti Relation – Determination of Dielectric constant. 

Unit – V : Modern materials and new materials 
 Polymers – Ceramics – Super strong materials – Cermets – Electrets – Metallic glasses – 

Optical materials – Acoustic materials – Bio materials – Nuclear materials. 

[SKILL DEVELOPMENT] 

LearningOutcomes: 
To understand how and why the properties of materials are controlled by structure and 

bonding at the atomic-scale, and by features at the microstructural and macroscopic levels.  To 

understand how and why the structure and composition of a material may be controlled by 

processing.  

 

Books for Study: 

Material Science – M. Arumugam. 
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Course Code Title L T P C 

20113DSC65B PARTICLE PHYSICS 5 0 0 3 

 

UNIT I Introduction:  

Fermions and bosons, Particles and antiparticles, Quarks and leptons, Yukawa picture, Types of 

fundamental interactions - electromagnetic, weak, strong and gravitational, HEP Units, Bound 

states of quarks, Hadron, Mesons and Baryons.  

 

UNIT II Invariance Principles and Conservation Laws:  

Interactions and fields in particle physics, Classical and quantum pictures Invariance in classical 

mechanics and in quantum mechanics types of symmetries and their breaking, Parity, Pion 

parity, Charge conjugation, Time reversal invariance, CP violation, CPT theorem.  

 

UNIT III Hadron-Hadron Interactions:  

Cross section and decay rates, Pion spin, Isospin, Two-nucleon system, Pion-nucleon system, 

Strangeness and Isospin, and Hypercharge.  

 

UNIT IV Static Quark model of Hadrons:  

The Eightfold way, Meson nonet, Baryon octet, Baryon Decuplet, hypothesis of quarks, SU (3) 

symmetry, Quark spin and color, Quark-antiquark combinations.  

 

UNIT V Weak Interactions:  

Classification of weak interactions, Fermi theory, Parity non-conservation in β-decay, Helicity of 

neutrino, Experimental verification of parity violation.  

[SKILL DEVELOPMENT] 

 

 

Recommended Books  

1. Perkins, D.H., Introduction to High Energy Physics, Cambridge University Press, (2000).  

2. Hughes, I.S., Elementary Particles, Cambridge University Press, (1991).  

3. Close, F.E., Introduction to Quarks and Partons, Academic Press, (1979). 

 4. Segre, E., Nuclei and Particles, Benjamin-Cummings, (1977).  

5. Khanna, M.P., Introduction to Particle Physics, Prentice-Hall of India, (2004). 
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Course Code Title L T P C 

20113DSC65C Photovoltaics for Energy Conversion 5 0 0 3 

 

AIM 

The aim of this course is not just to impart theoretical knowledge to the students but to 

provide them with exposure and hands-on learning wherever possible 

UNIT I Generation and recombination of electron-hole pairs:  
Bandgap-to-bandgap processes, Shockley–Read–Hall recombination, Auger 

recombination, Surface recombination, Carrier concentration in non-equilibrium; Semiconductor 

junctions: p-n homojunctions, Heterojunctions, Metal-semiconductor junctions  

 

UNIT II Solar cell parameters and equivalent circuit:  
External solar cell parameters, external quantum efficiency, the equivalent circuit.  

 

UNIT III Losses and efficiency limits:  
The thermodynamic limit, The Shockley-Queisser limit, additional losses, Design rules 

for solar cells.  

 

UNIT IV Crystalline silicon solar cells:  
Crystalline silicon, Production of silicon wafers, Designing c-Si solar cells, fabricating c-

Si solar cells, High-efficiency concepts;  

 

UNIT V Thin-film solar cells:  
Transparent conducting oxides, The III-V PV technology, Thin-film silicon technology; 

Chalcogenide solar cells, Organic photovoltaics, Hybrid organic- inorganic solar cells; Plasma-

enhanced chemical vapour deposition, Physical vapour deposition, Screen printing technology, 

Electroplating technology;  

[SKILL DEVELOPMENT] 

 

 

References: 

1. Arno Smets, Klaus Jäger, Olindo Isabella, Miro Zeman, René van Swaaij, ―Solar Energy: The 

Physics and Engineering of Photovoltaic Conversion, Technologies and Systems‖, UIT 

Cambridge, 2016. 

2. Xiaodong Wang, Zhiming M. Wang (Editors), Springer Series in Materials Science-Volume 

190, ―High-Efficiency Solar Cells: Physics, Materials, and Devices‖. 

3. Jenny Nelson, ―The Physics of Solar Cells‖ Imperial College Press, 2003. 
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Course Code Title L T P C 

20113DSC65D PHYSICS OF RADIOGRAPHY 5 0 0 3 

 

Aim: 

The material in this section is designed to teach the basics of radiological physics, interaction of 

radiation with matter, basic dosimetric concepts and radiation detectors. 

 

Unit1: Ionizing & Non ionizing Radiation 

 Electromagnetic spectrum- Different sources of Non Ionizing radiation-Radiofrequency, 

Microwaves, Infrared, Visible and Ultra violet radiation production, physical properties and their 

interaction with tissues. Radiation quantities and units - Radiometry - particle flux and fluence - 

energy flux and fluence -Linear and mass attenuation coefficients – Mass energy transfer and 

mass energy absorption coefficients 

[SKILL DEVELOPMENT] 

 

Unit 2: X-Ray Generators 

Discovery- Production – Properties of X-rays – Characteristics and continuous spectra– Design 

of hot cathode X-ray tube – Basic requirements of medical diagnostics, therapeutic and industrial 

radiographic tubes – Rotating anode tubes – Hooded anode tubes – Industrial X-ray tubes - 

Safety devices in X-ray tubes –X ray tubes for crystallography.  

Unit 3: Particle Accelerators  

Particle accelerators for industrial, medical and research application – The Resonant transformer 

– Cascade generator – Van De Graff Generator – Pelletron – Cyclotron – Betatron  Synchro-

Cyclotron – Linear Accelerator – Klystron and magnetron –Travelling and Standing Wave 

Accelerations – Microtron – Electron Synchrotron –Proton synchrotron. 

Unit 4: Interaction of photons with Matter   

Interaction of electromagnetic radiation with matter- Photoelectric and Compton process and 

energy absorption – Pair production – Attenuation and mass energy absorption coefficients – 

Relative importance of various processes. 

Unit 5: Interaction of charged particles with Matter 

 Classical theory of inelastic collisions with atomic electrons- Energy loss per ion pair by 

primary and secondary ionization –Dependence of collision energy losses on the physical and 

chemical state of the absorber - Cerenkov radiation – Electron absorption process – Scattering 

Excitation and Ionization –Radiative collision - Bremstrahlung – Range energy relation - 

Continuous slowing down approximation(CSDA) – transmission and depth dependence methods 

for determination of particle penetration – empirical relation between range and energy 

 

Books for Reference:  

1. Faiz M. Khan, The Physics of Radiation therapy, LIppincott Williams & Wikins, Philadelphia, 

3rd edition, 2003.  

2. W.R. Hendee, Medical Radiation Physics, Year Book Medical Publishers Inc., London,2003. 

3. R. E. Lappp, Nuclear Radiation Physics (Prentice-Hall Inc., New York, 2048).  

4. L. Slack and K. Way, Radiations from Radioactive Atoms in frequent use,(United States 

Government Printing Office, Washington, 2059).  

5. K. S. Krane, Introductory Nuclear Physics (John-Wiley, New York 2087). 
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Course Code Title L T P C 

20113DSC65E PHOTONICS 5 0 0 3 

 

Aim: 

• To learn the basic principles and working of lasers, basic processes and features of nonlinear 

optical materials and fiber optics.  

UNIT – I: SOLID STATE LASERS 
 Solid state crystalline and glass Lasers – Advantages – Construction of the Ruby Laser – 

Mechanism of Excitation of the Ruby Laser – Neodymium Lasers – Nd-YAG Laser Nd-glass 

Laser – Alexandrite Laser – Fiber Glass Laser – Solid state Tunable Laser – Titanium Sapphire 

Laser – Colour center Lasers – DPSSL. 

UNIT – II: LIQUID AND DYE LASERS 

 Geometry of Dye lasers – Pulsed Dye lasers pumped by Flash lamps – Tunable pulsed 

lasers pumped by other lasers – Tunable continuous Wave Dye lasers – Mode-locked Ring Dye 

lasers – Mechanism of Excitation of Mode – locked Ring Dye laser – Helium-neon Laser – 

Argon Iron Laser – Krypton Ion laser – Metal Vapour lasers – Carbon Dioxide Laser – Gas 

Dynamic Laser – Nitrogen Laser. 

UNIT – III: CHEMICAL, X-RAY AND FREE ELECTRON LASERS 

 Hydrogen chloride laser – Hydrogen fluoride laser – X-ray lasers – Free Electron Lasers 

(FEL) – Characteristics of semiconductors lasers – Semiconductor diode lasers – Heterojunction 

semiconductors materials – Double Hetero structure Laser – Quantum – well Lasers – Higher 

power Semiconductor Diode Lasers – Single Mode Lasers – Multimode Lasers – Surface – 

Emitting Lasers (SELs). 

UNIT – IV: Industrial Applications of Lasers (Material Processing) 

 High Power Gas Lasers – Material Processing with Lasers – Metals and Lasers 

Interactions – Materials Processing mechanism – Hole Drilling with Lasers – Cutting Process 

with Lasers - Laser Welding – The Welding Process – Micro Laser Welding – Deep Penetration 

Welding (High Power Laser Welding) Laser Hardening – Marking with Lasers – Wire Striping 

with laser – Lasers in Nuclear Science – Isotope Separation – Lasers in Spectroscopy – Lasers in 

Chemistry – Light Detecting and Ranging (LIDAR). 

UNIT – V: Laser Communication / Holography and Its Applications / Medical Science 

 Optical Sources for fiber optical communication – Photo (or photon) Detectors – 

Operation of Optical Receivers – Essential Characteristics of Laser in Fiber Optic 

Communication – Types of Holograms – Intensity Distribution in a Hologram – Fourier 

Hologram – Thick Hologram – Colour Holograms – Computer Holograms – Holographic 

Microscopy & Applications – Laser Diagnostics – Photo medicine – Lasers in Ophthalmology – 

Lasers for General Surgery – Lasers In Dermatology – Cardiology – Lasers In Dermatology – 

Cardiology – Lasers In Density – Lasers Used in Medicine. 

[SKILL DEVELOPMENT] 

 

Books for Study: 
1. Koechner. W. Solid State laser engineering (Springer – Verlag, New York, 2092). 

2. Svelto, O. Principles of Lasers (Plenum Press, New York, 2076). 

3. Schafer F.P. Dye Lasers (Springer – Verlag, Berlin, 2073). 

4. Rampal, V.V. Lasers and Applications (South Asian Publishers, New Delhi, 2093). 
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Course Code 
General Elective  

Journalism 

L T P C 

20111GEC 4 0 0 2 

 
Aim : 

 To acquaint with the basic knowledge of journalism so that it may enthuse the students to 

become journalists. 

Objective: 

 To instill in the minds of students the different aspects of journalism 

 To understand the different kinds of news 

 To learn the qualities and duties of a reporter, editor and sub editor  

 To familiarize with the style and features of the different sections in a newspaper 

Outcome: 

 Become a journalist 

 

UNIT- I  

Journalism – Definition, Qualities of a journalist, Forms of journalism, Role and elements 

UNIT- II 

News – Definition, Kinds, Elements, Sources 

UNIT- III 

Reporters 

UNIT- IV  

The Editor and the Sub Editor 

[SKILL DEVELOPMENT] 

UNIT –V 

Language of Journalism, Style 

Qualities of a Writer 

Writing a News story, Opinion Pieces, Reviews, Headlines, Editorials 

 

References:- 

Journalism                 -Susan 

Professional Journalism                      - John Hogenberg 

News Writing and Reporting              - M.James Neal    (Surjeet Publication) 

Professional Journalism  -M.V Komath 

The Journalist‘s Handbook                 -M.V Komath 

Mass Communication & Journalism  - D.S  Mehta 
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Course 

code 
General Elective L T P C 

20112GEC Development of Mathematics Skills 4 0 0 2 

 

Aim: 

 To understand theconcepts from the five branches of mathematics 

 

Objectives   

 Knowledge and understanding are fundamental to study mathematics and form the base 

from which to explore concepts and develop problem-solving skills. Through knowledge 

and understanding students develop mathematical reasoning to make deductions and 

solve problems. 

 To develop student‘s ability to apply both conventional and creative techniques to the 

solution of mathematical problems 

 

Outcomes 

 Know and demonstrate understanding of the concepts from the five branches of 

mathematics (Operations Research, Set Theory, Statistics, Matrices  and Business 

mathematics) 

 Use appropriate mathematical concepts and skills to solve problems in both familiar and 

unfamiliar situations including those in real-life contexts 

 Select and apply general rules correctly to solve problems including those in real-life 

contexts. 

Unit I 

Simple interest and compound interest 

Unit II 

Sinking fund – discounting – trade discount – quantity discount – cash discount 

Unit III 

Set theory – Series 

Unit IV 

Matrices – Determinants 

Unit V 

Assignment problems 

References 

P.A.Navanitham, Business Mathematics & Statistics 

KantiSwarup, P.K.Gupta and Manmohan, ―Operations Research‖  
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Course Code 
General Elective  

Food And Adulteration 

L T P C 

20114GEC 4 0 0 2 

 

Aim: To introduce students to food safety and standardization act and quality control of foods.  

 

Objectives: 
1. To educate about common food adulterants and their detection. 

 2. To impart knowledge in the legislatory aspects of adulteration.  

3. To educate about standards and composition of foods and role of consumer. 

Unit-I  Introduction to Food Chemistry  
  Introduction to Food Chemistry-  Water (Structure of water and ice, Physical constants of 

water, Types of water, Water activity)  Composition of Food- Carbohydrates, Proteins, Lipids, 

Vitamins & Minerals. 

Unit- II Food Pigments  
Introduction- classification, types of food pigments- chlorophyll, carotenoids, anthocyanins, 

flavanoids. 

Unit – III Food Preservation 
Introduction -  Importance, principle and Types.  

High and low temperatures preservation -  Pasteurization -  Sterilization-  Canning- Freezing- 

Refrigeration. 

Unit – IV Food Additives 
 introduction- antioxidants, sequestrants, preservatives, nutrient supplement, emulsifiers, 

stabilizers and thickening agents, bleaching and maturing agent, sweeteners, humectants and anti 

-caking agents, coloring and flavoring substance. 

Unit-V  Food Adulteration 
Types of adulterants- intentional and incidental adulterants, methods of detection. Detection of 

common food adulterants in Spices , Grains, Coffee , Tea, Oil fats , Food colours and Milk. 

Health hazards and risks.  

[ENTREPRENEURSHIP] 

References: 
1. The Food Safety and Standard ACT, 2006 – Seth &Capoor 

2. Hand book of Food Adulteration and Safety Laws – Sumeet Malik 

3. Food Science – B.Srilakshmi 
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Course Code 
General Elective  

Mushroom Technology 

L T P C 

20120GEC 4 0 0 2 

 
UNIT-1 

Introduction-history-scope of edible mushroom cultivation-types of edible mushroom 

in India-calacybleindica, volvariellavolvacea ,pleurotus sp. Agaricusbisporus 

 

UNIT-II 

Pure culture-preparation of media(PDA and oat meal agar media)sterilization- 

preparation of test tube slants to store mother culture-culturing of pleurotus mycelium 

on petriplates-preparation of mother spawn in saline bottle and polypropylene bags 

and their multiplication 

 

UNIT-III 

Cultivation technology:infrastructure,substrates(locally available)polythene 

bag,vessels,inoculation hood-inoculation loop-low cost stove-sieves-culturel rack 

mushroom unit(Thatched mouse)-mushroom bed preparation-paddy sraw,sugarcane 

trash,maizastraw,banana leaves 

 

UNIT-IV 

Storage and nutrition:short term storage-long term storage (Scanning,pickles, 

papads,drying,storage ion salt solutions)-nutritiion:proteins,aminoacids,mineral 

elements,nutrition:carbohydrates-crude fiber content,vitamins 

 

UNIT-V 

Food preparation, types of foods prepared from mushroom- 

soup,cutlet,omelette,samosa,pickles,curry,researchcentres-national level and regional 

level cost benefit ratio-marketing in India and abroad-export value 

 

REFERENCES: 

 

1.Marimuthu et al.,(1991) oyster mushrooms,Dept of plant pathology, 

TNAU,coimbatore 

2.Nita Bahl(1988) Hand book of mushrooms.IIedition.Vol.1&amp;II 

3.Paul stamets,J.S and Chilton,J.S.(2004).Mushroom cultivator:A practical guide to 

growing mushrooms at home.Agarikon press 

4.Shu-Ting chang,PhilipG.Miles,Chang,S.T(2004) Mushrooms: 

cultivation,nutritionalvalue,medicinal effect and environmental impact,2 nd ,CRC press. 

5.Swaminathan M.(1990) food nutrition,bappco.Thebanglore printing and publishing 

co Ltd.,Banglore. 
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Course Code General Elective L T P C 

20120GEC  Web Technology 4 0 0 2 

 

Aim: 

 To equip the students with basic programming skill in Web Designing 

 

Objective: 

 To understand and practice mark up languages 

 To learn Style Sheet and Frames 
 

Outcomes: 

 Explore markup languages features and create interactive web pages using them 

 Learn and design Client side validation using scripting languages 

 

 

UNIT I 

Introduction to the Internet – Internet Technologies – Internet browsers. 

 

UNIT II 

 Introduction to HTML – Head and body sections – Designing the body section. 

 

UNIT III 

 Ordered and unordered lists – Table handling. 

 

UNIT IV 

 DHTML and Style Sheet – Frames. 

 

UNIT V 

 A web page design project – Forms. 

 

Text Book 

World Wide Web design with HTML – C. Xavier – Tata McGraw – Hill – 2000. 

 

Reference Book 

 Principles of web design – Joel Sklar – Vikas publishing house 2001. 

 

 

 

 

 

 

 

3469



 

 

 

 

 

 
Course Code Course Title L T P C 

20122GEC E-Commerce and its Application 

 

4 0 0 2 

 

Aim: 

To organize and promote the exchange of information on communication protocols and 

information exchange mechanisms for Electronic Commerce.  

 

Objectives: 

To be aware of all aspects of communication and information exchange in Electronic Commerce, 

including: 

 Navigation, brokerage, advertising, and catalogue exchange in pre-sales activities.  

 Negotiation and contract making protocols in interactions between consumers, businesses, 

and public administration.  

 Secure exchange of documents, content and value in open trading protocols.  

 Communication platforms for the e-Economy, including e-commerce, e-business and e-

government.  

UNIT-I: 

History of E-commerce and Indian Business Context: Early Business Information Interchange 

Effort - Emergence of the Internet-Emergence of the world wide web – The milestones – 

Advantages of E-Commerce- Disadvantages of E-commerce-Online Extension of a BAM model- 

Transition to E-commerce in India- The internet and India TELCO-Managing Supply chain on 

the Internet- Hindustan Lever – Getting the E-advantage – Asian paints – E-transforming the 

organization - CRISIL – Cost – Effective distribution channels – ICICI Bank – Comprehensive 

Transactions – E-transition challenges for Indian Corporate – The Information Technology 

Act,2000 – ITC‘S  echoupal 

Business Models for E-Commerce: E-business models based on the Relationship of Transaction 

parties- E-business model base on the relationship of transaction types. 

 

UNIT-II: 

Enabling Technologies of the World Wide Web: Internet client – Server Application – Networks 

and Internets –Software agents – Internet Service Provider – Broadband Technologies – 

Hypertext –Java Script - XML  

 

UNIT- III: 

E-Marketing: Traditional Marketing – Identifying web presence Goals –The Browsing 

Behaviour model – online marketing – E-advertising – Internet Marketing Trends – Target 

Markets – E-branding – Marketing strategies – The Times of India. 

 

UNIT-IV: 

E-Security: Information system security-security on the Internet-E-Business risk Management 

issues-Information security environment in India. 
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UNIT-V 

E-payment Systems: E-Banking at ICICI bank-Main concerns in internet baking-History‘s lesson 

about payments: People drive change-digital payment requirements-digital token-based E-

payment systems-classification of new payment system-properties of electronic cash(E-cash)-

check payment system on the Internet-risk and E-payment system-Designing E-payment system-

digital signature-online financial service in India-online stack trading: The high speed 

alternative.  

 

Outcomes:  

 Secure exchange of documents, content and value in open trading protocols.  

 Communication platforms for the e-Economy, including e-commerce, e-business and e-

government 

 

Reference Book: 

―E-Commerce: An Indian Perspective‖ P.T.Joseph, S.J. Third Edition 
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Course Code General Elective L T P C 
20161GEC Indirect Taxes 4 0 0 2 

 

Aim: 

 To acquaint with the knowledge of indirect taxes 

Objectives: 

 

 To make the students to gain expert knowledge in indirect taxes. 

 To have practical knowledge on excise duties and customs duties. 

 To learn the fundamentals of service tax, sales tax and VATS. 

 
Outcome 

 Students gained knowledge of various provisions of central excise customs law, service 

tax, VAT and sales tax and their applications in different circumstance. 
 

UNIT – I 

Objectives of Taxation - contribution to Government revenue- cannons of Taxation – Tax system 

in India – Direct and Indirect taxes Advantages and 

Disadvantages of Indirect taxes. 

UNIT – II 

Central Excise Duty – Meaning -  Levy and collection - Distinction between Excise duty and 

Customs Duty and Sales Tax.  Types of excise duties Methods of Levying Excise Duty – Excise 

and small scale Industries – Excise and Exports. 

UNIT – III 

Customs Duty – Levy and collection of customs duty Different types of customs Duties – 

Prohibition on importation and exportation of goods.  Exemptions from customs duty. 

UNIT – IV 

Service Tax – Growth of Service sector – Meaning of Service Tax – Elements of Service Tax- 

exempted services from tax - Value of taxable services-Different services on which tax is 

payable. 

UNIT – V 

Value Added Tax (VAT)  

Meaning of VAT, Justification of VAT – VAT and Sales Tax Advantages and Disadvantages of 

VAT.  Methods of Calculating VAT Levy of VAT and Types of VAT. 

 

 
Reference Books: 

Income Tax Law and Practice  - N.Hariharan. 

Business Taxation – T.S.Reddy/Hari Prasad Reddy. 
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Course Code Skill Based Elective 
Package Lab  -V I 

L T P C 

20120SEC06AL 0 0 2 1 

 
FLASH 

 

 

1. Drawing and painting original art by using simple objects in flash. 

2. Develop a Flash Document by applying different type of Styles in Text with Animations. 

3. Create a frame-by-frame animation technique. 

4. Develop a program for animation with motion Tweening. 

5. Develop a program for animation with shape Tweening. 

6. Develop a program for adding sound to your movies. 

7. Create a simple Banner. 

8. Create a simple animation by usingMovieClip and Graphic Symbols. 
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Course Code Skill based Elective -VI 

 

L T P C 

20160SEC06B 

Life Skills and other 

Skills 

 

0 0 2 1 

 

 
 

 

UNIT I   

Life Skills 
 Knows how to use technology to communicate safely and effectively. -  Knows how to access 

community resources in case of emergency. -Knows how to obtain copies of personal documents 

- knows how to book train ticket, Bus Ticket and Air Ticket - Occupational Safety , First-aid 

    

UNIT II   

Other Skills 

Meditation. Improving personal memory, Study skills that include Rapid Reading, Notes Taking, 

Self learning, Complex problem solving and creativity. 
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Course Code 
Communicative English-VI 

L T P C 

20111SEC06L 0 0 2 1 

 

Aim: 

 To develop communicative skills 

Objective: 

 To extract the main ideas from a text 

 To understand the meaning of text 

 To expand an idea 

 To shorten a text 

 To develop vocabulary 

 To enhance writing skills 

 To write simple, compound and complex sentences  

Outcome: 

 Develop communicative skills 

 

UNIT –I 

Jumbled words 

Paragraph writing 

UNIT –II 

Prefix and suffix 
Precise writing 

UNIT –III 

Eponyms  

Summarizing 

UNIT –IV 

Compound words 

Simple, Compound and Complex 

UNIT –V 

Homophones 

Essay writing 

[SKILL DEVELOPMENT] 

 

References:- 

A Practical English Grammar                       -A.J Thomson  and A.V.Martinet 

English Grammar                      -Wren and Martin 

English Grammar and Composition           -Radhakrishna Pillai 

Technical Communication                             -Meenakshi Sharma &Sangeetha Sharma 
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1.1.3 colour 

employability  

Skill development  

ENTREPRENEURSHIP  

EMPLOYABILITY,/ENTREPRENEURSHIP,/SKILL 
DEVELOPMENT 

 

EMPLOYABILITY,/SKILL DEVELOPMENT  

EMPLOYABILITY,/ENTREPRENEURSHIP  
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M.Sc., PHYSICS -SYLLABUS – REGULATION 2020 

COURSE STRUCTURE 

2022-23 

Course Code Course Title L T P C 

 SEMESTER I     

20213AEC11 Advanced Mathematical Physics 6 1 0 5 

20213AEC12 Classical and Statistical Mechanics 6 1 0 5 

20213AEC13 Electronics and Communication 6 1 0 4 

20213SEC14L Spectroscopy and General Electronics Lab 0 0 4 2 

20213DSC15_ Discipline Specific Elective – I 5 0 0 4 

20213RLC16 Research Led seminar - - - 1 

 Total  23 3 4 21 

 SEMESTER II     

20213AEC21 Microprocessor and Microcontroller 5 1 0 5 

20213AEC22 Quantum Mechanics 5 1 0 5 

20213AEC23 Condensed Matter Physics 5 0 0 4 

20213SEC24L Advanced General Experiments Lab 0 0 4 2 

20213DSC25_ Discipline Specific Elective – II 5 0 0 4 

20213RMC26 Research Methodology 3 0 0 2 

20213BRC27 Participation in Bounded Research - - - 2 

 Total 23 2 4 24 

 SEMESTER III     

20213AEC31 Electro Magnetic Theory 6 1 0 6 

20213AEC32 Nuclear and Particle Physics 6 1 0 6 

20213SEC33L Advanced  Electronics Lab 0 0 5 3 

20213DSC34_ Discipline Specific Elective – III 5 0 0 4 

202__OEC35_ Open Elective 4 0 0 3 

20213SRC36 Participation in Scaffold Research 

(Societal Project) 
- - - 2 

 Total 21 2 5 24 

 SEMESTER IV     

20213AEC41 Laser Physics And Non Linear Optics 6 1 0 6 

20213AEC42 Numerical Methods and Computational Physics 6 1 0 6 

20213SEC43L Numerical Methods Lab with C++ Programming 0 0 5 3 

20213DSC44_ Discipline Specific Elective – IV 5 0 0 4 

20213PRW45 Project Work 0 0 0 6 

20213PEE Programme Exit Examination - - - 2 

 Total 20 2 5 27 

 Total Credits for the Programme    96 
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Discipline specific Electives 

 

Semester Discipline specific Elective Courses- I 

I a) 20213DSC15A - Instrumentation 

b) 20213DSC15B - Medical Physics 

c) 20213DSC15C - Physics Workshop Skill 

d) 20213DSC15D - Computational Physics 

e) 20213DSC15E – Advanced Crystal Techniques 

Semester Discipline specific Elective Courses -II 

II a) 20213DSC25A - Atomic and Molecular Physics  

b) 20213DSC25B - Basic Instrumentation Skills 

c) 20213DSC25C - Renewable Energy 

d) 20213DSC25D - Radiation Safety 

e) 20213DSC25E – Weather Forecasting 

Semester Discipline specific Elective Courses -III 

III a)20213 DSC34A-Non-Conventional Energy Physics 

b) 20213DSC34B - Fluid Mechanics 

c) 20213DSC34C - Electromagnetic Induction 

d) 20213DSC43D - Waves and Optics 

e) 20213DSC34E – Thermal Physics 

Semester Discipline specific Elective Courses -IV 

IV a) 20213DSC44A-Nano Science and Technology 

b) 20213DSC44B- Analog Systems and Applications 

c) 20213DSC44C- Elements of Modern Physics 

d) 20213DSC44D- Digital Systems and Applications 

e)20213DSC44E- Experimental Techniques 

 

OPEN ELECTIVE COURSE 

Semester General Elective Courses 

III a) 202ENOEC-Writing for the Media 

b) 202MAOEC-Applicable Mathematics Techniques 

c) 202CHOEC- Green Chemistry 

d) 202BCOEC-Herbal Medicine 

e) 202CSOEC-M-Marketing 

f) 202CMOEC- Financial Services 

g) 20280OEC – Counselling and Psychology 

 

 

Credit Distribution: 

Sem AEC SEC DSC OEC Research Others Total 

I 14 2 4 - 1 - 21 

II 14 2 4 - 4 - 24 

III 12 3 4 3 2 - 24 

IV 12 3 4 - 6 2 27 

Total 52 10 16 3 13 2 96 
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Course Code 
CORE PAPER – I 

 ADVANCED MATHEMATICAL PHYSICS 

L T P C 

20213SEC11 6 2 0 5 

 

Aim: 

• To learn various mathematical concepts and techniques in vector space, groups and functions of special 

types to solve physical problems 

UNIT – I: MATRIX THEORY 

 Definitions of basic matrix theory – Rank of matrix – Inverse matrix – characteristic matrix and 

characteristic equation of a matrix – Cayley –Hamilton theory – characteristic root and vectors of a matrix 

[eigen values & eigen vectors] – Diagonalization of matrices. 

VECTOR FIELDS: 

 Line, surface and volume integrals – Divergence of vector function – curl of vector function – 

Gauss divergence theorem – stokes theorem – Green’s theorem – Orthogonal curvilinear coordinate 

systems: Expression for gradient, divergence, curl and Laplacian. 

[EMPLOYABILITY] 

UNIT – II: COMPLEX ANALYSIS    

  Functions at Complex Variables- Differentiability – Cauchy – Riemann Conditions – Complex 

Integration – Cauchy’s Integral Theorem and Integral Formula – Taylor’s and Laurent’s series – Residues 

and Singularities – Cauchy Residue Theorem – Evaluation of Definite Integrals. 

UNIT – III   

 Fourier Series – Sine and Cosine Half Range Series – Fourier Transformations – Sine and Cosine 

Transforms – Faltung Theorem- Application to Heat and Wave Equation. 

 Laplace Transform – Convolution Theorem – Solution of Ordinary Equations. 

UNIT – IV 

 Gamma and Beta Functions – Series Solution – Legendre, Bessel, Laugerre and Hermite 

Differential Equations – Rodriguez Formula – Generating Functions – Orthogonality Relations – 

Important Recurrence Relations. 

UNIT - V: NUMERICAL METHODS 

 Principals of Least Square – Curve Fitting – Parabola- Exponential – Solutions of Numerical 

Algebraic and Transcendental Equations – Newton Raphson Method – solution of simultaneous Linear 

Algebraic Equations – Gauss Elimination Method – Numerical Integration – Trapezoidal Rule, Simpson’s 
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1/3 Rule- Solution of Ordinary Differential Equations – Euler’s Method – Second Order and fourth order 

Runge-Kutta Method. 

[EMPLOYABILITY] 

 

Books for Study and Reference: 

1. E. Kreyszig, Advanced Engineering Mathematics. (Wiley Eastern, New Delhi, 1983) 

2. G. Arfken and H.J. Weber, Mathematical Methods of Physics. 

3. A.K. Ghatak, I.C. Goyal and A.J. Chua, Mathematical physics. 

4. W.W. Bell, Special Functions for Scientists and Engineers. 

5. Transforms – Goyal Gupta. 

6. Numerical methods for scientist and engineers – M.K. Venkatraman. 

7. Mathematical Physics – B.D. Gupta.  
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Course Code CORE PAPER – II 

 CLASSICAL AND STATISTICAL 

MECHANICS 

L T P C 

20213SEC12 6 1 0 5 

 

Aim: 

• To learn various mathematical techniques of classical mechanics and their applications to physical 

systems and introduce relativistic dynamics. 

UNIT – I: FUNDAMENTAL PRINCIPLES AND LAGRANGIAN FORMULATION  

Constraints - Genderalised Co-ordinates – D’Alembert’s Principle and Lagrange’ Equation – 

Hamilton Formulation – Lagrange’s Equation of Motion. 

LAGRANGIAN FORMULATIONS – APPLICATIONS: 

Theory of Small Oscillations – Normal Modes – Wave Motion – Wave Equation. Euler Angles – 

Eular’s Equations – Linear Tri Atomic Molecule.  

UNIT – II: HAMILTON’S FORMULATION 

Hamilton’s Canonical Equation of Motion – Hamilton’s Equation from Variation Principle – 

Principle of Least Action Poisson Brackets – Invariance of PB Under  canonical Transformation Method 

– Action Angle Variable. 

[EMPLOYABILITY] 

 

UNIT –III: NON – LINEAR DYNAMICS  

Regular and Chaotic Motions – Linear and Non-Linear  Forces – Dissipative and Conservative 

Systems – Discrete and Continues Time Dynamical System – Logistic Map – Fixed Point Analysis – 

Period Doubling Phenomena – Route to Chaos – Characterization of Chaos – Dynamic of MLC Circuits.  

SOLUTION:  Linear and Non – Linear Waves – Solitary – Kdv Equation. 

UNIT – IV: CLASSICAL STATISTICAL MECHANICS 

Macro and Micro States – Statistical Equilibrium – Phase Space and Ensembles – Density 

Function – Liouville’s Theorem – Maxwell – Boltzmann Distribution Laws – Micro Canonical 

Ensembles – Ideal Gas Entropy – Partition Function – Principle of Equipartition of Energy  - Canonical 

and Grand Canonical Ensembles.  

UNIT – V: QUANTUM STATISTICAL MECHANICS 

Basic Concepts – Quantum Ideal Gas – Bose Einstien and Fermi Dirac Statistics – Distribution 

Laws – Sackur – Tertrode Equation – Equation of State – Bose Einstein Condensation.  
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Ideal Bose Gas – Black Body and Plank’s Radiation – Phonons – Liquid Helium – Degeneracy – 

Fermi Gas – Pauli’s Para Magnetism.  

[EMPLOYABILITY] 

 

References: 

1. Classical Mechanics – Golstien 

2. Classical Mechanics – Gupta Kumar 
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Course Code 
CORE PAPER – III 

ELECTRONICS AND COMMUNICATIONS 

L T P C 

20213SEC13 6 1 0 4 

 

Aim: 

• To understand the working of advanced semiconductor devices and digital circuits and the utility of OP-

AMP and learn the basics of integrated circuit fabrication, applications of timer IC-555 and building 

block of digital systems. 

UNIT – I: OPTO ELECTRONICS 

 LED – applications – Photo emissive devices – Photomultiplier tube – photovoltaic devices – 

Bulk type photoconductive cell – Photodiodes – Phototransistor – LCD – applications. 

POWER ELECTRONICS 

 TRIAC – construction – operation – characteristics – application – DIAC – application – 

Unijunction transistor (UJT) – equivalent circuit – application. 

UNIT – II: TELEVISION FUNDAMENTALS 

 Introduction to Antenna – Current and voltage Distribution – UHF Antenna – Horn Antenna – 

Wide Band Antenna – Log Periodic Type – Loop Antenna. 

 Essential of Colour T.V.: Colour perception – Three colour theory – Luminance, Hue and 

Saturation – Colour T.V. camera – Luminance signal – colour T.V. display tubes – Delta-gun – Gun-in-

line – trintron colour picture tube – NTSC colour T.V. system – PAL colour T.V. system. 

UNIT – III: COMMUNICATION SYSTEMS 

 Pulse Modulation – Time Division Multiplexing – Pulse Time Modulation – Pulse width 

Modulation – Pulse code Modulation – Basic Digital Communication System – Amplitude Shift Keying – 

Phase Shift keying and Frequency Shift Keying. 

UNIT – IV: FIBER OPTIC COMMUNICATION 

 Basic Optical Laws and Definitions – Optic Fiber Modes and Configurations- Wave equation for 

Step Index Fiber – Graded Index Fiber Structure – Fiber materials – Fiber Fabrications – Double Crucible 

Method – Attenuation – Lensing Schemes for Coupling – Fiber to Fiber Joints – Optical Fiber 

Connectors- Optical Source – LED, Laser Diode – Photo Detectors – Noise Detector Responding Time. 

[EMPLOYABILITY] 
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UNIT – V: SATELLITE COMMUNICATION 

 Introduction Satellite Communication System – Satellite orbits – Basic Components of Satellite 

Communication – Constructional Features – Commonly used Frequencies – Communication Package 

Communication in India. ISDN, LAN, VAN. 

 

Books for Study and Reference: 

1. Principals of Communication Engineering – Anokh Singh, A.K. Chabra, S. Chand. 

2. Electronic Communication System – Kenndy and Davis, Tata McGraw Hill Edition. 

3. Optical Fiber Communications – Gerd Keiser, McGraw Hill International Editions. 

4. Basic electronics solid state – B.L. Theraja, S. Chand & co.  

5. Principals of Electronics – V.K. Metha, Rohit Metha, S. Chand & co Ltd. 

6. Monochrome and colour television – R.R. Gultai, New Age International (P) Ltd Publishers, New 

Delhi. 
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Course Code CORE PRACTICAL –I 

 SPECTROSCOPY AND GENERAL 

ELECTRONICS LAB 

L T P C 

20213SEC14L 0 0 4 3 

 

Aim: 

 Experimental determination of certain physical constants and its properties. 

 Experimental verification of characteristics and applications of electronic components with devices. 

SECTION A 

1. Determination of q, n, σ by elliptical fringes method. 

2. Determination of q, n, σ by hyperbolic fringes method. 

3. Determination of Stefan’s Constant. 

4. Determination of dielectric constant at a high frequency by Lecher wire. 

5. Determination of e/m of an electron by Thomson’s method. 

6. Iron Arc spectrum. 

7. Copper Arc spectrum. 

8. Brass Arc spectrum. 

SECTION B 

1. Feed back amplifier. 

2. Characteristics of JFET. 

3. Characteristics of UJT. 

4. Characteristics of SCR. 

5. Characteristics of LDR. 

6. Common sources amplifier using FET. 

7. Design and study of Bistable multivibrator using 555 timer. 

8. Opamp CMRR, inverting and non inverting amplifiers.  
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Course Code DISCIPLINE SPECIFIC ELECTIVE 

COURSE-I 

INSTRUMENTATION 

L T P C 

20213DSC15A 5 0 0 4 

 

Aim: 

 To understand the concepts and application of electronic Instrumentation in the Medical field. 

UNIT I: DISPLACEMENT MEASUREMENT  

Electrical Method – The Strain Gauge – The LVDT – Capacitance Gauges – Piezoelectric 

Material – Piezo Electrical Transducers. 

UNIT II: PRESSURE MEASUREMENT  

Manometers – Elastic Types – Bourdon Tubes – Diaphragm Elements – Bellows Elements – 

Electrical Transducers as Secondary Transducers – Resistive Transducers – Inductive Transducers – 

Measurements of Low Pressure (Vacuum gauges)   - Thermo Couple Vacuum Gauge – Pirani Gauges.  

UNIT III: TEMPERATURE MEASUREMENT  

Resistance Thermometers – Bi Metallic Thermometers - Radiation Pyrometers – Radiation 

Receiving Elements – Total Radiation Pyrometers – Infra-red Pyrometers – Optical Pyrometers – 

Measurements of Very High or Steller Temperature.  

UNIT IV: FLOW MEASURENT 

Flow Rate Sensing Elements – Measurement of Flow – Turbine Meters – Electromagnetic Flow 

Meters  - Hot Wire Anemometers – Flow Meter Using Thermistors – Ultrasonic Flow Transducers.  

UNIT V: MEASUREMNT OF LEVEL , THICKNESS AND HUMIDITY 

Electrical Methods – Resistive Method – Inductive Methods – Capacitive Methods – 

Measurement of Liquid Level with Gamma Rays – Liquid Level Measurement Using Float. Measurement 

of Thickness: Inductive Methods – Ultrasonic Vibration Methods – Measurement of Humidity. 

[ENTREPRENEURSHIP] 

Book for Study: 

1. A Course in Electrical and Electronic Measurement and Instrumentation – A.K. Sawhney 
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Course Code Course Title L T P C 

20213DSC15B Medical Physics 5 0 0 4 

 

UNIT - 1 

PHYSICS OF DIAGNOSTIC AND THERAPEUTIC SYSTEMS-I 

X-RAYS: Electromagnetic spectrum – production of x-rays – x-ray spectra- Brehmsstrahlung- 

Characteristic x-ray – X-ray tubes – Coolidge tube – x-ray tube design – tube cooling stationary 

mode – Rotating anode x-ray tube –HT cables.  

UNIT - II 

RADIATION PHYSICS: Radiation units - exposure - absorbed dose – units: rad, gray - relative 

biological effectiveness - effective dose - inverse square law - interaction of radiation with matter 

Geiger counter – Scintillation counter – ionization chamber – Dosimeters – survey methods – 

area monitors – TLD and semiconductor detectors.  

UNIT - III 

MEDICAL IMAGING PHYSICS: X-ray diagnostics and imaging, Physics of nuclear 

magnetic resonance (NMR) – NMR imaging – MRI Radiological imaging – Radiography –

magnetic resonance imaging – thyroid uptake system – Gamma camera (Only Principle, function 

and display) 

UNIT - IV 

RADIATION THERAPY PHYSICS: Radiotherapy – kilo voltage machines – deep therapy 

machines – Telecobalt machines – Medical linear accelerator. Basics of Teletherapy units – deep 

x-ray, Telecobalt units, medical linear accelerator –bolus – percentage depth dose – tissue – air 

ratio – back scatter factor.  

UNIT - V 

RADIATION AND RADIATION PROTECTION: Principles of radiation protection – 

protective materials-radiation effects – somatic, genetic stochastic & deterministic effect, 

Personal monitoring devices - Radiation monitors. 

[ENTREPRENEURSHIP] 

References: 

• Medical Physics, J.R. Cameron and J.G.Skofronick, Wiley (1978) 

• Basic Radiological Physics Dr. K. Thayalan - Jayapee Brothers Medical 

Publishing Pvt. Ltd. New Delhi (2003) 
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Course Code Course Title L T P C 

20213DSC15C PHYSICS WORKSHOP SKILL 5 0 0 4 

 

UNIT – I 

Introduction: Measuring units. conversion to SI and CGS. Familiarization with meter scale, 

Vernier calliper, Screw gauge and their utility. Measure the dimension of a solid block, volume 

of cylindrical beaker/glass, diameter of a thin wire, thickness of metal sheet, etc. Use of Sextant 

to measure height of buildings, mountains, etc.  

UNIT – II 

Mechanical Skill I: Concept of workshop practice. Overview of manufacturing methods: 

casting, foundry, machining, forming and welding. Types of welding joints and welding defects. 

Common materials used for manufacturing like steel, copper, iron, metal sheets, composites and 

alloy, wood.  

UNIT – III 

Mechanical Skill II: 

Concept of machine processing, introduction to common machine tools like lathe, shaper, 

drilling, milling and surface machines. Cutting tools, lubricating oils. Cutting of a metal sheet 

using blade. Smoothening of cutting edge ofsheet using file. Drilling of holes of different 

diameter in metal sheet and wooden block. Use of bench vice and tools for fitting. Make funnel 

using metal sheet.  

UNIT - IV 

Electrical and Electronic Skill: Use of Multimeter. Soldering of electrical circuits having 

discrete components (R, L, C, diode) and ICs on PCB. Operation of oscilloscope. Making 

regulated power supply. Timer circuit, Electronic switch using transistor and relay.  

UNIT - V 

Introduction to prime movers: Mechanism, gear system, wheel, Fixing of gears with motor 

axel. Lever mechanism, Lifting of heavy weight using lever. braking systems, pulleys, working 

principle of power generation systems. Demonstration of pulley experiment.  

[ENTREPRENEURSHIP] 

Reference Books: 

• A text book in Electrical Technology - B L Theraja – S. Chand and Company. 

• Performance and design of AC machines – M.G. Say, ELBS Edn. 
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Course Code Course Title L T P C 

20213DSC15D COMPUTATIONAL PHYSICS 5 0 0 4 

 

UNIT – I 

Introduction:  

Importance of computers in Physics, paradigm for solving physics problems for solution. Usage 

of linux as an Editor.  

UNIT – II 

Algorithms and Flowcharts: 

Algorithm: Definition, properties and development. Flowchart: Concept of flowchart, symbols, 

guidelines, types. Examples: Cartesian to Spherical Polar Coordinates, Roots of Quadratic 

Equation, Sum of two matrices, Sum and Product of a finite series, calculation of sin (x) as a 

series, algorithm for plotting (1) lissajous figures and (2) trajectory of a projectile thrown at an 

angle with the horizontal.  

UNIT – III 

Scientific Programming:  

Some fundamental Linux Commands (Internal and External commands). Development of 

FORTRAN, Basic elements of FORTRAN: Character Set, Constants and their types, Variables 

and their types, Keywords, Variable Declaration and concept of instruction and program. 

Operators: Arithmetic, Relational, Logical and Assignment Operators.  

UNIT – IV 

Expressions:  

Arithmetic, Relational, Logical, Character and Assignment Expressions. Fortran Statements: I/O 

Statements (unformatted/formatted), Executable and Non-Executable Statements, Layout of 

Fortran Program, Format of writing Program and concept of coding, Initialization and 

Replacement Logic. Examples from physics problems.  

UNIT – V 

Control Statements: Types of Logic (Sequential, Selection, Repetition), Branching Statements 

(Logical IF, Arithmetic IF, Block IF, Nested Block IF, SELECT CASE and ELSE IF Ladder 

statements), Looping Statements (DO-CONTINUE, DO-ENDDO, DOWHILE, Implied and 

Nested DO Loops), Jumping Statements (Unconditional GOTO, Computed GOTO, Assigned 

GOTO) Subscripted Variables (Arrays: Types of Arrays, DIMENSION Statement, Reading and 
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Writing Arrays), Functions and Subroutines (Arithmetic Statement Function, Function 

Subprogram and Subroutine), RETURN, CALL, COMMON and EQUIVALENCE Statements), 

Structure, Disk I/O Statements, open a file, writing in a file, reading from a file. Examples from 

physics problems. 

[ENTREPRENEURSHIP] 

 

Reference Books: 

• Introduction to Numerical Analysis, S.S. Sastry, 5th Edn., 2012, PHI Learning Pvt. Ltd. 

• Computer Programming in Fortran 77”. V. Rajaraman (Publisher:PHI). 

• LaTeX–A Document Preparation System”, Leslie Lamport (Second Edition, 

Addison-Wesley, 1994). 

• Gnuplot in action: understanding data with graphs, Philip K Janert, (Manning 2010) 

• Schaum’s Outline of Theory and Problems of Programming with Fortran, S 

Lipsdutz and A Poe, 1986Mc-Graw Hill Book Co. 
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Course Code 
ADVANCED CRYSTAL TECHNIQUES 

L T P C 

20213DSC15E 5 0 0 4 

AIM:  

To introduce the knowledge on crystal growth and characterization.  

OBJECTIVE:   

To expose the students with theories of nucleation• & crystal growth, crystal growth by from 

solution, melt and vapour phase and their characterization. 

Unit – 1: Crystal growth theory 

  Classical theory of nucleation: Gibbs Thomson equation for vapour and solution – 

Modified Thomson’s Equation for melt – Spherical nucleus – Cylindrical nucleus -  

Heterogeneous nucleation – cap-shaped nucleus – disc shaped nucleus – Kinetics of crystal 

growth – Kossel, Stranski, Volmer (KSV) theory – Burton, Cabrera and Frank (BCF) theory.  

Unit – 2:Solution growth 

 Low temperature solution growth – Expression of supersaturation – Methods of 

crystallization – Constant temperature bath – Nonlinear phenomena in KDP family crystals – 

High temperature solution growth – Principles of Flux growth.  

Unit – 3: Gel growth 

Growth from gel: structure and properties of gel – single diffusion method – Double 

diffusion method. 

Unit – 4: Melt growth 

Growth from melt: Bridgmann and related technique – Crystal pulling technique – Liquid 

encapsulated Czochralski technique – Zone melting technique – Skull melting process – Verneuil 

process. 

Unit – 5: Vapour Growth 

Physical vapour deposition – Chemical vapour transport – hydrothermal growth –  low 

pressure autoclaves  - high pressure autoclaves – growth of zinc oxides – growth of garnets 

Electrocrystalization – electro chemical potential – Nernst relation – Voltametry. 

[ENTREPRENEURSHIP] 
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References: 

1. Crystal Growth processes and methods – P.Ramasamy, P.        

      Santhanaraghavan,  KRU    Publication. 

2. J.C. Brice, The growth of crystals from liquid (North Holland Publishing Co., 

Amsterdom). 
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Course Code CORE PAPER – IV 

 MICROPROCESSOR AND 

MICROCONTROLLER 

L T P C 

20213SEC21 6 0 0 5 

 

Aim: 

• To learn basic principles of architecture and functioning of microprocessor and microcontroller and 

programming and interfacing aspects of them.  

UNIT – I: MICROPROCESSOR 8085 

 8085 Microprocessor – Bus Architecture – registers – Central processing unit – timing and 

control unit – Instruction and Data flow – System timings – Examples – Instruction set – Data transfer 

group – Logical group – Branch group – Stack and I/O control instructions – Addressing modes. 

UNIT – II: ASSEMBLY LANGUAGE PROGRAMS (8085 ONLY) 

 Addition – Subtraction – Multiplication – Division – BCD arithmetic – Searching an array for a 

given number – Choosing the biggest and smallest numbers from a list – Ascending and Descending 

order – Square root of a number – Time Delay – Square wave generator. 

UNIT – III: MICROPROCESSOR 8086 

 Organization of the 8086 Microprocessor – Memory organization – Register structure – 

Addressing modes in 8086 – Minimum mode and maximum mode – Exception handling in 4086 – 

Assembler and Multiprocessing – Assembler – Directives and operators – Data definition and storage 

allocation – Assigning names and expressions – Segment definition – Program definition – Alignment 

directives. 

UNIT – IV: INTERFACING MEMORY AND I/O DEVICES 

 Interfacing memory and devices – I/O and memory mapped I/O – Types of interfacing devices – 

Data transfer schemes – Programmed and DMA data transfer schemes – Programmable Peripheral 

Interface (8255 A) – 8253 Timer Interface – DMA controller – Programmable  Interrupt Controller 

(8259) – Programmable communication interface (8251). 

[EMPLOYABILITY] 

UNIT – V: MICROCONTROLLER 8051 

 Introduction of Microprocessor and Micro controllers – Comparison of microprocessor and 

microcontrollers – 8051 architecture – Internal memory – Input output pins, ports external memory – 

Addressing modes. 
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 Instruction set of 8051 – Data transfer instruction – Arithmetic instruction – Branch instruction – 

Bit manipulation instruction. 

 

Books for Study and Reference: 

1. R. Goankar, Microprocessor Architecture, programming and applications (Wiley Eastern). 

2. B. Ram, Fundamentals of Microprocessor and Microcomputers (Dhanapet Rai & Sons). 

3. Introduction to Microprocessor – Aditya P. Mathur. 

4. Microcomputer System 8086/8088 Family – Yuchngliv and clenn A Gibson Prentice Hall. 

5. Microprocessors and Interfacing – Programming and Hardware Douglas V Hall. 

6. The 8051 Microcontroller Architecture, Programming & Applications – Kenneth J. Ayla, Penram 

International Publishing (India). 
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Course Code 
CORE PAPER – V 

QUANTUM  MECHANICS 

L T P C 

20213SEC22 6 0 0 5 

Aim: 

• To learn the fundamental concepts and certain theoretical methods of quantum mechanics and their 

applications to microscopic systems. 

UNIT I: SCHRODINGER EQUATION AND GENERAL FORMULATION  

Schrodinger Equation – Physical Meaning and Condition on the Wave Function – Expectation 

Values and Ehrenfest’s Theorem – Hermitian Operators and their Properties – Commutation Relation 

Uncertainty Relation – Bra and Ket Vectors – Schrodinger, Heisenberg and Interaction Pictures. 

UNIT II: EXACTLY SOLVABLE SYSTEM  

Liner Harmonic Oscillator – Solving the one Dimensional Schrodinger Equation – Abstract 

Operator Method – Particle in a Box-Square Well Potential – Rectangular Barrier Potential – Rigid 

Rotator – Hydrogen Atom. 

UNIT III: APPROXIMATION METHODS 

Time Independent Perturbation Theory: Non-degenerate and Degenerate Perturbation Theories – 

Stark Effect – WKB Approximation – Application to Tunneling Problem and Quantization Rules. 

Time Dependent Perturbation Theory: Harmonic Perturbation – Transition Probability.    

UNIT IV: SCATTERING THEORY  

Scattering Cross Section – Born Approximation – Partial Wave Analysis. 

Angular Momentum: Matrix Representation of J-Spin Angular Momentum – Eigen Values – 

Addition of Angular Momenta – Clebsch –Gordan Coefficients (Basics Idea only). 

UNIT V:  RELATIVISTIC QUANTUM MECHANICS 

Klien-Gordan Equation for a Free Particle and in Electromagnetic Filed – Dirac Equation for a 

Free Particle. Charge and Current Densities – Dirac Matrices – Plane Wave Solution – Negative Energy 

States – Spin Angular Momentum – Spin-Orbit Coupling. 

[EMPLOYABILITY] 

Books for Study: 

1. Quantum Mechanics by L.Schiff - Tata McGraw Hill. 

2. A Text Book of Quantum Mechanics by P.M.Mathews and K.Venkatesan - Wiley Eastern. 

3. Quantum Mechanics by V.K.Thankappan – Wiley Eastern.  

4. Quantum Mechanics by A.Goswamy 
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Course Code 
CORE PAPER – VI 

 CONDENSED MATTER PHYSICS 

L T P C 

20213SEC23 6 0 0 5 

 

Aim: 

• To learn the basics of crystal structure and underlying theoretical development for the description of 

certain properties and phenomena of solid states. 

UNIT – I: CRYSTAL STRUCTURE 

 Crystal classes – symmetry elements – 2D, 3D lattices – Bravais lattices – Symmetry point 

groups – Atomic scattering factor – Structure factor. 

 Defects in solids: Point defect – Line defect – Surface defect – volume defect – effects of crystal 

imperfections. 

UNIT – II: LATTICE, VIBRATIONS AND THERMAL PROPERTIES 

 Vibration of monoatomic lattice – Lattices with two atoms per primitive cell – Quantization of 

lattice vibrations – Phonon momentum – Inelastic scattering of neutrons by phonons – Lattice heat 

capacity – Einstein model – Density of modes in one-dimension and three-dimension – Debye model of 

the lattice heat capacity – Thermal conductivity. 

UNIT – III: FREE ELECTRON THEORY, ENERGY BANDS AND SEMICONDUCTOR 

CRYSTALS 

 Introduction – Free electron gas – sommerfield model – density of electron states – Schottky 

effect – Photoelectric effect – Photoelectric emission. Band theory: Energy spectra in atoms molecules 

and gases – Wave equation in a periodic potential – Bloch theorem – Kronig-penney model – Electrical 

conductivity and Ohm’s law – Motion in magnetic fields – Hall effect – Thermo-electric effect – Peltier 

effect – Semiconductors – Band gap – Effective mass – Intrinsic carrier concentration. 

[EMPLOYABILITY] 

 

UNIT – IV: DIAMAGNETISM, PARAMAGNETISM, FERRO MAGNETISM AND 

ANTIFERROMAGNETISM 

 Langevin classical theory of diamagnetism and paramagnetism – Weiss theory – Quantum theory 

of paramagnetism – Demagnetisation of a paramagnetic salt – paramagnetic susceptibility of conduction 

electrons – Hund’s rules – Kondo effect – Ferroelectric order – Curie point and exchange integral – 

Temperature dependence of saturation magnetization – Ferromagnetic order – Antiferromagnetic order – 

Ferromagnetic domains – Origin of domains – Coercive force and hysteresis. 
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UNIT – V: DIELECTRICS AND FERROELECTRICS AND SUPERCONDUCTIVITY 

 Macroscopic electric field – Local electric field at an atom – Dielectric constant and polarizability 

– Clausius-Mossotti equation – Polarization catastrophe – Ferroelectric domain – Occurrence of 

superconductivity – Meissner effect – Thermodynamics of superconducting transition – London equation 

– Coherence length – BCS theory – Flux Quantization – Type I and Type II superconductors – Josephson 

superconductor tunneling – DC and AC Josephson effect. 

Books for Study and Reference: 

1. C. Kerrel, Introduction to Solid State Physics (Wiley Eastern, NewDelhi). 

2. N.W. Ashorof and N.D. Mermin, Solid State Physics (Hot. Rinehart and Winston). 

3. A.J. Dekker, Solid State Physics, (McMillian, Madras). 

4. Gupta and Kumar, Solid State Physics (K. Nath & co., Meerut). 

5. M. Arumugam, Material science (Anuradha agencies publishers). 

6. S.O. Pillai, Solid State Physics (New Age International, NewDelhi). 
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Course Code CORE PRACTICAL – II 

ADVANCED GENERAL EXPERIMENTS 

LAB 

L T P C 

20213SEC24L 0 0 4 3 

 

Aim: 

 Experimental determination of certain physical constants and its properties with the suitable 

experiments. 

 (Any 10 from the following) 

1. Determination of magnetic susceptibility of liquid by Guoy method. 

2. Determination of magnetic susceptibility of solid by Guoy method. 

3. Determination of magnetic susceptibility of powder sample by Guoy method. 

4. Determination of magnetic susceptibility of liquid by quinck’s method. 

5. Determination of wavelength and thickness of a film by using Michelson’s 

interferometer.  

6. Charge of an electron by spectrometer. 

7. Polarizability of liquids by finding the refractive index at different wavelength. 

8. Determination of wavelength of monochromatic source using biprism. 

9. Determination of refractive index of liquids using biprism (scale and telescope 

method). 

10. Determination of specific rotatory power of a liquid using polarimeter. 

11. Rydberg’s constant using spectrometer. 

12. Forbe’s method – Thermal conductivity. 

13.  Laser grating – Determination of wavelength. 

14. Optical Fiber – Numerical aperture. 

15. Brass Arc spectrum. 
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Course Code DISCIPLINE SPECIFIC ELECTIVE 

COURSE-II 

 ATOMIC AND MOLECULAR PHYSICS 

L T P C 

20213DSC25A 5 0 0 4 

 

Aim: 

• To familiarize with the basic principles of various spectroscopic techniques and their applications in the 

determination of atomic structure, chemical composition and physical properties of materials. 

UNIT - I: ATOMS IN EXTERNAL FIELDS AND QUANTUM CHEMISTRY 

Quantum theory of  Zeemen, Stark and Paschen Back effect. 

QUENTUM CHEMISTRY OF MOLECULES: 

Born – Oppenheimer approximation – Heitler – London theory of hydrogen – Concept of atomic, 

hybrid and molecular orbital’s- LCAO treatment of molecular orbitials of CH4, C2H6 and C2H4- Huckels 

molecular approximation- Application to butadiene and benzene. 

UNIT – II: MICROWAVE SPECTROSCOPY  

Rotational spectra of diatomic molecules – Rigid rotator – Non rigid rotator – Effect of isotopic 

substitution – Rotation spectra of polyatomic molecules – linear, symmetric top and asymmetric top 

molecules – Experimental technique. 

               IR SPECTROSCOPY: 

Vibrating diatomic molecule – Vibrating Rotator – Linear symmetric top molecule – 

characteristics and group frequencies – Experimental technique. 

UNIT –III: RAMAN SPECTROSCOPY  

Raman effect and Quantum theory of Raman effect -  Rotational and vibration Raman shifts of 

diatomic molecules  

             ELECTRONIC SPECTROSCOPY OF MOLECULES: 

Electronic Spectra of Diatomic Molecules – Frank Condon Principle – Dissociation energy and 

Dissociation products – Rotational fine structure of electronic vibration transitions . 

[ENTREPRENEURSHIP] 

UNIT – IV: RESONANCE SPECTROSCOPY  

            NMR: 

Basic principles – Classical and Quantum Mechanical Description – Bloch equations – Spin – 

Spin and Spin lattice relation times – Experimental method – Single coil & double coil methods – high 

resolution methods. 
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 ESR: 

Basic Principle ESR Spectrometer – Nuclear interaction & Hyperfine structure – Relaxaction 

effects – g- factor – characteristics – Free readial studies & biological application. 

UNIT – V: LASERS 

Emission and absorption of radiation – Einstein relations – absorption  of radiation – population 

inversion – Optical feedback – Threshold conditions – Laser modes – Single mode operation – frequency 

Stabilization – mode locking – laser applications – Holography – Holographic computer memories – 

Laser induced nuclear fusion.  

Books for Study & Reference 

1. C.N. Bannwell – Fundamental of molecular spectroscopy  

2. B.P. Straughan & S. Walker – Spectroscopy – Vol -1 

3. H.S. Marry & G.K. Metita – Introduction to Modern physics 

4. A.K. Chandra, Introductory quantum Chemistry 

5. Proble, Sctineducer & Berstein, High Resoluction NMR 

6. G.M. Barrow, Introduction to Molecular Spectroscopy 

7. C.P. Slotcher, Principles of Magnetic Resonance 

8. R. Charng, Basic Principles of Spectroscopy. 

9. J. Wilson, J.F.B. Hawkes Optoelectronics an introduction, Prentice Hall of India, New Delhi. 

10. Pallab Bhattacharya, Semiconductor optoelectronic devices Prentice   Hall of India, New Delhi 
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Course Code Course Title L T P C 

20213DSC25B BASIC INSTRUMENTATION SKILLS 5 0 0 4 

 

UNIT – I 

Basic of Measurement: Instruments accuracy, precision, sensitivity, resolution range etc. Errors 

in measurements and loading effects. Multimeter: Principles of measurement of dc voltage and 

dc current, ac voltage, ac current and resistance. Specifications of a multimeter and their 

significance.  

 

UNIT – II 

Electronic Voltmeter: Advantage over conventional multimeter for voltage measurement with 

respect to input impedance and sensitivity. Principles of voltage, measurement (block diagram 

only). Specifications of an electronic Voltmeter/ Multimeter and their significance.  

AC millivoltmeter: Type of AC millivoltmeters: Amplifier- rectifier, and rectifier- amplifier. 

Block diagram ac millivoltmeter, specifications and their significance.  

 

UNIT – III 

Cathode Ray Oscilloscope: Block diagram of basic CRO. Construction of CRT, Electron gun, 

electrostatic focusing and acceleration (Explanation only– no mathematical treatment), brief 

discussion on screen phosphor, visual persistence & chemical composition. Time base operation, 

synchronization. Front panel controls. Specifications of a CRO and their significance. Use of 

CRO for the measurement of voltage (dc and ac frequency, time period. Special features of dual 

trace, introduction to digital oscilloscope, probes. Digital storage Oscilloscope: Block diagram 

and principle of working.  

UNIT – IV 

Signal Generators and Analysis Instruments: Block diagram, explanation and specifications 

of low frequency signal generators. pulse generator, and function generator. Brief idea for 

testing, specifications. Distortion factor meter, wave analysis. 

Impedance Bridges & Q-Meters: Block diagram of bridge. working principles of basic 

(balancing type) RLC bridge. Specifications of RLC bridge. Block diagram & working principles 

of a Q- Meter. Digital LCR bridges.  
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UNIT – V 

Digital Instruments: Principle and working of digital meters. Comparison of analog & digital 

instruments. Characteristics of a digital meter. Working principles of digital voltmeter.  

Digital Multimeter: Block diagram and working of a digital multimeter. Working principle of 

time interval, frequency and period measurement using universal counter/ frequency counter, 

time- base stability, accuracy and resolution.  

[ENTREPRENEURSHIP] 

 

Reference Books: 

• A text book in Electrical Technology - B L Theraja - S Chand and Co. 

• Performance and design of AC machines - M G Say ELBS Edn. 

• Digital Circuits and systems, Venugopal, 2011, Tata McGraw Hill. 
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Course Code Course Title L T P C 

20213DSC25C RENEWABLE ENERGY 5 0 0 4 

 

UNIT – I 

Fossil fuels and Alternate Sources of energy: Fossil fuels and Nuclear Energy, their limitation, 

need of renewable energy, non-conventional energy sources. An overview of developments in 

Offshore Wind Energy, Tidal Energy, Wave energy systems, Ocean Thermal Energy 

Conversion, solar energy, biomass, biochemical conversion, biogas generation, geothermal 

energy tidal energy, Hydroelectricity.  

 

UNIT – II 

Solar energy: Solar energy, its importance, storage of solar energy, solar pond, non convective 

solar pond, applications of solar pond and solar energy, solar water heater, flat plate collector, 

solar distillation, solar cooker, solar green houses, solar cell, absorption air conditioning. Need 

and characteristics of photovoltaic (PV) systems, PV models and equivalent circuits, and sun 

tracking systems.  

 

UNIT – III 

Wind Energy harvesting: Fundamentals of Wind energy, Wind Turbines and different electrical 

machines in wind turbines, Power electronic interfaces, and grid interconnection topologies.  

Ocean Energy: Ocean Energy Potential against Wind and Solar, Wave Characteristics and 

Statistics, Wave Energy Devices.  Tide characteristics and Statistics, Tide Energy Technologies, 

Ocean Thermal Energy, Osmotic Power, Ocean Bio-mass.  

 

UNIT – IV 

Geothermal Energy: Geothermal Resources, Geothermal Technologies.  

Hydro Energy: Hydropower resources, hydropower technologies, environmental impact of 

hydro power sources.  

Piezoelectric Energy harvesting: Introduction, Physics and characteristics of piezoelectric 

effect, materials and mathematical description of piezoelectricity, Piezoelectric parameters and 

modeling piezoelectric generators, Piezoelectric energy harvesting applications, Human power  
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UNIT – V 

Electromagnetic Energy Harvesting: Linear generators, physics mathematical models, recent 

applications  Carbon captured technologies, cell, batteries, power consumption  Environmental 

issues and Renewable sources of energy, sustainability.  

[ENTREPRENEURSHIP] 

 

Reference Books: 

• Non-conventional energy sources - G.D Rai - Khanna Publishers, New Delhi 

• Solar energy - M P Agarwal - S Chand and Co. Ltd. 

• Solar energy - Suhas P Sukhative Tata McGraw - Hill Publishing Company Ltd. 

• Godfrey Boyle, “Renewable Energy, Power for a sustainable future”, 2004, 
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Course Code Course Title L T P C 

20213DSC25D Radiation Safety 5 0 0 4 

 

 

UNIT – I  

Basics of Atomic and Nuclear Physics: Basic concept of atomic structure; X rays characteristic 

and production; concept of bremsstrahlung and auger electron, The composition of nucleus and 

its properties, mass number, isotopes of element, spin, binding energy, stable and unstable 

isotopes, law of radioactive decay, Mean life and half life, basic concept of alpha, beta and 

gamma decay, concept of cross section and kinematics of nuclear reactions, types of nuclear 

reaction, Fusion, fission.  

 

UNIT – II 

Interaction of Radiation with matter: Types of Radiation: Alpha, Beta, Gamma and Neutron 

and their sources, sealed and unsealed sources,  

Interaction of Photons – Photoelectric effect, Compton Scattering, Pair Production, Linear and 

Mass Attenuation Coefficients,  

Interaction of Charged Particles: Heavy charged particles - Beth-Bloch Formula, Scaling laws, 

Mass Stopping Power, Range, Straggling, Channeling and Cherenkov radiation. Beta Particles- 

Collision and Radiation loss (Bremsstrahlung), 

 

UNIT – III 

Interaction of Neutrons- Collision, slowing down and Moderation.  Radiation detection and 

monitoring devices: Radiation Quantities and Units: Basic idea of different units of activity, 

KERMA, exposure, absorbed dose, equivalent dose, effective dose, collective equivalent dose, 

Annual Limit of Intake (ALI) and derived Air Concentration (DAC).  

 

UNIT – IV 

Radiation detection: Basic concept and working principle of gas detectors (Ionization 

Chambers, Proportional Counter, Multi-Wire Proportional Counters (MWPC) and Gieger Muller 

Counter), Scintillation Detectors (Inorganic and Organic Scintillators), Solid States Detectors 

and Neutron Detectors, Thermo luminescent Dosimetry.  
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UNIT – V 

Radiation safety management: Biological effects of ionizing radiation, Operational limits and 

basics of radiation hazards evaluation and control: radiation protection standards, International 

Commission on Radiological Protection (ICRP) principles, justification, optimization, limitation, 

introduction of safety and risk management of radiation. Nuclear waste and disposal 

management. Brief idea about Accelerator driven Sub-critical system (ADS) for waste 

management.  

[ENTREPRENEURSHIP] 

 

Reference Books: 

1. W.E. Burcham and M. Jobes – Nuclear and Particle Physics – Longman (1995) 

2. G.F.Knoll, Radiation detection and measurements 

3. Thermoluninescense Dosimetry, Mcknlay, A.F., Bristol, Adam Hilger (Medical 

Physics Handbook 5) 

4. W.J. Meredith and J.B. Massey, “Fundamental Physics of Radiology”. John 

Wright and Sons, UK, 1989. 

5. J.R. Greening, “Fundamentals of Radiation Dosimetry”, Medical Physics Hand 

Book Series, No.6, Adam Hilger Ltd., Bristol 1981. 
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Course Code 
WEATHER FORECASTING 

L T P C 

20213DSC25E 5 0 0 4 

 

UNIT – I  

Introduction to atmosphere: Elementary idea of atmosphere: physical structure and 

composition; compositional layering of the atmosphere; variation of pressure and temperature 

with height; air temperature; requirements to measure air temperature; temperature sensors: 

types; atmospheric pressure: its measurement; cyclones and anticyclones: its characteristics.  

 

UNIT – II 

Measuring the weather: Wind; forces acting to produce wind; wind speed direction: units, its 

direction; measuring wind speed and direction; humidity, clouds and rainfall, radiation: 

absorption, emission and scattering in atmosphere; radiation laws. 

 

UNIT – III 

Weather systems: Global wind systems; air masses and fronts: classifications; jet streams; local 

thunderstorms; tropical cyclones: classification; tornadoes; hurricanes. 

 

UNIT – IV 

Climate and Climate Change: Climate: its classification; causes of climate change; global 

warming and its outcomes; air pollution; aerosols, ozone depletion, acid rain, environmental 

issues related to climate.  

 

UNIT – V 

Basics of weather forecasting: Weather forecasting: analysis and its historical background; 

need of measuring weather; types of weather forecasting; weather forecasting methods; criteria 

of choosing weather station; basics of choosing site and exposure; satellites observations in 

weather forecasting; weather maps; uncertainty and predictability; probability forecasts.  

[ENTREPRENEURSHIP] 

 

3509



Reference books: 

1. Aviation Meteorology, I.C. Joshi, 3rd edition 2014, Himalayan Books 

2. The weather Observers Hand book, Stephen Burt, 2012, Cambridge 

University Press. 

3. Meteorology, S.R. Ghadekar, 2001, Agromet Publishers, Nagpur. 

4. Text Book of Agrometeorology, S.R. Ghadekar, 2005, Agromet Publishers, 

Nagpur. 
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Course Code 

RESEARCH METHODOLOGY 

L T P C 

20213RMC26 3 0 0 3 

 

Aim:  

 To enhance the ability of research work along with document preparation for journal publication. 

UNIT I: INTRODUCTION TO RESEARCH METHODOLOGY 

Objectives of research – Types of research – Significance of research.    Research  

methods versus  methodology  – Research  and  scientific  method  – Criteria  of  good  research  

– Problems encountered by researchers in India. 

 

UNIT II: DATABASE AND LITERATURE SURVEY  

Articles – Thesis – Journals – Patents – Primary sources of journals and patents – 

Secondary sources – Listing of titles – Abstracts – Chemical Abstract Service – Reviews – 

Monographs – Literature search. 

  

UNIT III: DATA ANALYSIS AND CHEMICAL PACKAGES: 

Precision  and  accuracy  – Reliability  – Determinate  and  random  errors  – Distribution  

of random errors – Normal distribution curve – Statistical treatment of finite samples – t test and 

F test (ANOVA) co -variance (ANCOVA) correlation and multiple regression analysis – 

Chemical Packages – ChemDraw – ChemSketch – ISIS draw – Origin. 

 

UNIT IV: THESIS AND PAPER WRITING: 

Conventions in writing – General format – Page and chapter format – Use of quotations 

and footnotes – Preparations of tables and figures – References – Appendices. 

 

UNIT V: LABORATORY SAFETY AND NUMERICAL METHODS 

Basic laboratory   guidelines  – safety  equipment  – Leaking compressed  gas  cylinders  

– electrical  safety.  Fire  – fire  extinguishers.  Laboratory  injuries  and treatment.  Chemical  

spills  – Mercury  and  Biohazardous  – clean  up  procedure - Accident management - Disposal 

of chemicals and glass wares. 

Solutions of equations - Simple iterative methods - Newton - Raphson method - 

Numerical Integration - Simpson’s 3/8 rule - Runge Kutta method II order - Solution of 
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Simultaneous equation - Differentiation - Numerical differentiation with interpolation 

polynomials. [SKILL DEVELOPMENT] 

 

References: 

1. C. R. Kothari, Research Methodology, New Age International Publishers.  New Delhi, 2004. 

2. R.A Day and A.L. Underwood, Quantitative analysis, Prentice Hall, 1999. 

3. D.G Peters, J.M. Hayes and G.M. Hefige, A brief introduction to Modern chemical analysis. 

4. R. Gopalan, Thesis writing, Vijay Nicole Imprints Private Ltd., 2005. 

5. R.  Gopalan,  P.  S.  Subramanian  and  K.  Rengarajan,  Elements  of  Analytical  Chemistry,  

Sultan Chand and Sons, New Delhi, 2005. 

6. E. Balagurusamy, Numerical methods, Tata McGraw-Hill 

7. S.S. Sastry, Introductory Methods of Numerical analysis, PHI, N.Delhi 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3512



Course Code 
CORE PAPER – VII 

ELECTROMAGNETIC THEORY 

L T P C 

20213SEC31 6 0 0 5 

Aim: 

• To learn the theory for the fields produced by stationary and moving charge and charged systems and 

propagation of electromagnetic fields. 

UNIT – I: INTRODUCTION TO ELECTROSTATICS 

Coulomb’s law- Electric field – Gauss Law – Scalar potential – Surface distribution  of charges 

and dipoles – Poisson and Laplace Education – Green’s theorem – Dirichlet and Neumann boundary 

conditions – electronic static boundary value problems : Methods of Images Illustrations: Point charge in 

the presence of (i) a grounded conducting sphere. (ii) a charged insulated and conducting sphere. 

UNIT – II: ELECTROSTATICS OF MACROSCOPIC MEDIA 

Multipole expansion – Boundary value problems with dielectric Illustration (i) a point charge 

embedded at a distance away from a dielectric interface. (ii) Dielectric sphere in a uniform electric field. 

Molecular polarizability and electric susceptibility Electrostatic energy in dielectric media. 

UNIT – III: MAGNETOSTATICS 

Biot and Savart law – Force between current currying conductors – Differential equations of 

magneto statics and Ampere’s law – Vector potential – Force and torque and energy of a localized current 

distribution in an external magnetic induction – Macroscopic equations. 

UNIT – IV: ELECTROMAGNETICS 

Faraday’s law in induction – Maxwell’s displacement current – Maxwell equations Maxwell 

equations in terms of vector and scalar potentials – Gauge transformations Lorentz gauge, Coulomb 

gauge – Poynting’s theorem – Conservation of energy and momentum for a system of charged particles 

and electromagnetic fields. 

UNIT – V: ELECTROMAGNETIC WAVES AND WAVE PROPAGATION 

Electromagnetic waves – reflection – refraction – dispersion and polarization – wave guides – 

charge particle in electric and magnetic fields – Radiation from moving charges, dipoles and retarded 

potentials. [EMPLOYABILITY] 

Books for Reference: 

1. J.D.Jackson, Classical Electrodynamics, Wiley Easterm 1988. 

2. David. J. Griffiths, Introduction to Electrodynamics, PHI, New Delhi, 1995. 

3. EC. Jordon and K.G. Balmain , Electromagnetic waves and Radiating  System. 

4. Chopra & Agrawal, Electromagnetic theory, K.Nath & co- Mccrut.     
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Course Code 
CORE PAPER – VIII 

NUCLEAR AND PARTICLE PHYSICS 

L T P C 

20213SEC32 6 0 0 5 

 

Aim: 

• To learn the various aspects of nucleus and its behavior under various conditions. 

UNIT I: BASIC NUCLEAR PROPERTIES  

Nuclear Size, Shape, Mass – Charge Distribution – Spin and Parity – Binding Energy – Semi 

Empirical Mass Formula – Nuclear Stability – Mass Parabola – Nature of Nuclear Forces – Ground State 

of Deuteron – Magnetic Dipole Moment of Deuteron – Proton-Neutron Scattering at Low energies – 

Scattering Length, Phase Shift – Properties of Nuclear Forces – Spin Dependences – Charge Symmetry – 

Charge Independence – Repulsion at Short  Distances – Exchange Forces – Meson Theory. 

UNIT II: RADIO ACTIVE DECAYS 

Alpha Emission – Geiger-Nuttal Law – Gamow Theory – Neutrino Hypothesis – Fermi Theory of 

Beta Decay–Selection Rules – Non-conservation of Parity – Gamma Emission – Selection Rules-Internal 

Conversion – Nuclear Isomerism – Interaction of Charged Particles and X-rays with Matter – Basic 

Principles of Particle Detectors – Ionization Chamber – Proportional Counter and G.M. Counters – Solid 

State Detectors – Scintillation and Semiconductor Detectors. 

UNIT III: NUCLEAR REACTION AND NUCLEAR MODELS  

Q-Values and Kinematics of Nuclear Cross Section – Energy and Angular Dependence – 

Reciprocity Theory – Briet-Wigner Formula – Compound Nucleus – Resonance Theory – Optical Model 

– Shell Model – Liquid Drop Model – Collective Model. 

UNIT IV: ACCELERATORS AND REACTORS 

Cyclotron – Synchrocyclotron – Betaron Synchrotron – Linear Accelerators – Characteristic of 

Fission – Mass Distribution of Fragments – Radioactive Decay Process –Fission Cross Section – Energy 

in Fission – Bohr-Wheeler’s Theory of Nuclear Fission – Fission Reactors – Theral Reactors – 

Homogeneous – Reactor – Heterogeneous Reactors – Basic Fusion Processes – Characteristic of Fusion – 

Solar Fusion – Controlled Fusion Reactors. [EMPLOYABILITY] 

UNIT V: ELEMENTARY PARTICLES  

Building Block of Nucleus – Nucleons, Leptons, Mesons, Baryons, Hyperons, Hadrons, Strange 

Particles – Classification of Fundamental Forces and Elementary Particles – Basic Conservation Laws – 

Additional Conservation Laws: Baryonic, Leptonic, Strangeness and Isospin Charges/Quantum Numbers 

– Gell-Mann-Nishijima Formula – Multiplets – Invariance Under Time Reversal (T) Charge Conjugation 

(C) and Parity (P) – TCP Theorem – Parity Non-conservation in Weak Interactions – CP Violation – 
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Eight-Fold Way and Supermultiple – SU(3) Symmetry and quark model – Basic Ideas on the Theories of 

Weak and Strong Interaction. 

Book for Reference:  

1. Nuclear Physics, an Introduction    by S.B. Patel – (Wily –Eastern, New Delhi). 

2. Concepts of Nuclear Physics by B.L. Cohen – (Tata McGraw Hill, New Delhi). 

3. Introduction to Elementary Particles by D. Griffiths – (Wily International, New York).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3515



Course Code 
CORE PRACTICAL – III 

 ADVANCED ELECTRONICS LAB 

L T P C 

20213SEC33L 0 0 4 3 

 

Aim: 

• Verification of characteristics and applications of electronic components and devices. 

 (Any 12 from the following) 

1. Logic gates – Universality of NAND/NOR gates using IC’s. 

2. Verification of Demorgans theorems and Boolean Expressions. 

3. Astable and bistable and monostable multivibrator using IC 555. 

4. Wein’s bridge oscillator using IC 741. 

5. Construction of dual regulated power supply. 

6. Half and Full wave precision rectifier using IC 741. 

7. Study of the characteristics of Load cell. 

8. Digital to analog converter – R-2R method and weighted method. 

9. Study the function of multiplexer and demultiplexer. 

10. Study the function of decoder and encoder. 

11. Flip flops. 

12. Half adder and Full adder (using only NAND gates). 

13. Half subtractor and Full subtractor (using only NAND gates). 

14. Digital comparator using XOR and NAND gates. 

15. Study of counter using IC 7490 (0 - 9). 

16.  Analog to digital converters – Born approximation method. 

17. Calibration of thermistor. 

18. Study of the characteristics of Strain gauge. 
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Course Code DISCIPLINE SPECIFIC ELECTIVE 

COURSE-III 

NON CONVENTIONAL ENERGY 

PHYSICS 

L T P C 

20213DSC34A 5 0 0 4 

Aim:  

 To learn about geothermal energy, energy from oceans and hydrogen and its applications.  

UNIT – I: GEOTHERMAL ENERGY 

 Geothermal Energy – Nature of geothermal fields – Geothermal sources – Hydrothermal 

resources – Vapour Dominated systems – Liquid dominated systems – Geopressured resources – Hot dry 

rock resources – Magma resources – Advantages and disadvantages – applications of geothermal energy. 

UNIT –I I: ENERGY FROM OCEANS 

  Ocean thermal electric conversion – Open cycle OTEC system – closed cycle OTEC system – 

Energy from tides – Principle of tidal power – Components of tidal plants – operation methods of 

utilization of tidal energy – wave energy conversion by floats – High level reservoir wave machine – The 

Dolphin type wave power machine – Estimate of energy and power in Tidal system – Advantages and 

Limitations of Tidal power generation. 

UNIT –III: HYDROGEN ENERGY 

 Introduction to Hydrogen energy – Properties of Hydrogen – Hydrogen production – 

Electrolytic production – tank type electrolyzer – Fossil field methods – Coal gasification for the 

production of Hydrogen – Coal gasification plants – Solar energy methods  - Hydrogen Transportation – 

Safty rules in handling Hydrogen fuel – Hydrogen storage. [EMPLOYABILITY] 

UNIT – IV: MHD POWER 

 Magneto hydro dynamic power generation (MHD) – Principles of MHD power 

generation – MHS systems – open cycle systems – closed cycle systems – Liquid metal system – 

Advantages of MHD. 

UNIT – V: ENERGY CONSERVATION 

 Economic concept of energy – Principles of energy conservation and energy Audit – 

Different types of Audit – Co-Generation – types of Co-generation – Heat Recuperators – Uses 

of heat recuperators – Heat generators. 

Books for Study: 

1. Non- Conventional Energy Sources – G.D. Rai, Kannah Publication. 
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Course Code Course Title L T P C 

20213DSC34B Fluid Mechanics 5 0 0 4 

 

Fundamentals of Dynamics : Review of vector algebra and differential calculus of vectors: 

gradient, divergence and curl. Reference frames. Inertial frames; Review of Newton’s Laws of 

Motion. Dynamics of a system of particles. Centre of Mass. Principle of conservation of 

momentum. Impulse. Momentum of variable-mass system: motion of rocket.  

 

Work and Energy: Work and Kinetic Energy Theorem. Conservative and non-conservative 

forces. Force as the gradient of potential energy. Work & Potential energy. Elastic potential 

energy. Law of Conservation of Energy with an example of a spring-mass system. Work done by 

nonconservative forces (with an example of damped oscillations). Energy diagram. Stable and 

unstable equilibrium.  

 

Rotational Dynamics: Angular momentum of a particle and system of particles. Torque. 

Principle of conservation of angular momentum. Rotation about a fixed axis. Moment of Inertia. 

Calculation of moment of inertia for rectangular, cylindrical and spherical bodies. Kinetic energy 

of rotation. Motion involving both translation and rotation. 

 

Elasticity: Relation between Elastic constants. Twisting torque on a Cylinder or Wire. 

Determination of Rigidity modulus:- Torsional pendulum and Searle's method.  

 

Non-Inertial Systems: Non-inertial frames and fictitious forces. Uniformly rotating frame. Laws 

of Physics in rotating coordinate systems. Centrifugal force. Coriolis force and its applications. 

Components of Velocity and Acceleration in Cylindrical and Spherical Coordinate Systems. 
[EMPLOYABILITY] 

 

TEXT BOOKS 

• Physics, Resnick, Halliday and Walker 8/e. 2008, Wiley. 

• Fundamentals-of-Physics-I-Mechanics, R. Shankar, 2014, Yale University Press 

•An introduction to mechanics, D. Kleppner, R.J. Kolenkow, 1973, McGraw-Hill. 

• Mechanics, Berkeley Physics, vol.1, C.Kittel, W.Knight, et.al. 2007, Tata McGraw-Hill. 

• Analytical Mechanics, G.R. Fowles and G.L. Cassiday. 2005, Cengage Learning. 
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Course Code Course Title L T P C 

20213DSC34C Electromagnetic Induction 5 0 0 4 

 

Electrostatic energy: System of charges, Charged sphere. Conductors in an electrostatic Field. 

Surface charge and force on a conductor. Capacitance of a system of charged conductors. 

Parallel-plate capacitor. Capacitance of an isolated conductor. Method of Images and its 

application to: (1) Plane Infinite Sheet and (2) Sphere. 

 

Electromagnetic Induction: Faraday’s Law. Lenz’s Law. Self Inductance and Mutual 

Inductance. Reciprocity Theorem. Energy stored in a Magnetic Field. Introduction to Maxwell’s 

Equations. Charge Conservation and Displacement current. 

 

Electrical Circuits: AC Circuits: Kirchhoff’s laws for AC circuits. Complex Reactance and 

Impedance. Series LCR Circuit: (1) Resonance, (2) Power Dissipation and (3) Quality Factor, 

and (4) Band Width. Parallel LCR Circuit. 

 

Network theorems: Ideal Constant-voltage and Constant-current Sources. Network Theorems: 

Thevenin theorem, Norton theorem, Superposition theorem, Reciprocity theorem, Maximum 

Power Transfer theorem. Applications to dc circuits. 

 

Ballistic Galvanometer: Torque on a current Loop. Ballistic Galvanometer: Current and Charge 

Sensitivity. Electromagnetic damping. Logarithmic damping. CDR. 
[EMPLOYABILITY] 

 

TEXT BOOKS 

1. Introduction to Electrodynamics, D.J. Griffiths, 3rd Edn., 2012, Pearson Prentice Hall. 

2. Electricity and Magnetism, Edward M. Purcell, 2017, McGraw-Hill Education 

3. Electricity, Magnetism & Electromagnetic Theory, S. Mahajan and Choudhury, 2012, Tata 

McGraw 

4. Fundamentals of Physics Vol. II, R. Shankar, Yale University Press, 2016 
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Course Code Course Title L T P C 

20213DSC34D Waves and Optics 5 0 0 4 

 

Wave Motion: Plane and Spherical Waves. Longitudinal and Transverse Waves. Plane 

Progressive (Travelling) Waves. Wave Equation. Particle and Wave Velocities. Differential 

Equation. Pressure of a Longitudinal Wave. Energy Transport. Intensity of Wave. Water Waves: 

Ripple and Gravity Waves 

 

Velocity of Waves: Velocity of Transverse Vibrations of Stretched Strings. Velocity of 

Longitudinal Waves in a Fluid in a Pipe. Newton’s Formula for Velocity of Sound. Laplace’s 

Correction. 

 

Superposition of Harmonic Waves: Standing (Stationary) Waves in a String: Fixed and Free 

Ends. Analytical Treatment. Changes with respect to Position and Time. Energy of Vibrating 

String. Transfer of Energy. Normal Modes of Stretched Strings. Plucked and Struck Strings. 

Melde's Experiment. 

 

Wave Optics: Electromagnetic nature of light. Definition and properties of wave front. Huygens 

Principle. Temporal and Spatial Coherence. 

 

Interference: Division of amplitude and wavefront. Young’s double slit experiment. Lloyd’s 

Mirror and Fresnel’s Biprism. Phase change on reflection: Stokes’ treatment. Interference in 

Thin Films: parallel and wedge-shaped films. 
[EMPLOYABILITY] 

 

TEXT BOOKS 

● Waves: Berkeley Physics Course, vol. 3, Francis Crawford, 2007, Tata McGraw-Hill. 

● Fundamentals of Optics, F.A. Jenkins and H.E. White, 1981, McGraw-Hill 

● Principles of Optics, Max Born and Emil Wolf, 7th Edn., 1999, Pergamon Press. 
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Course Code 
Thermal Physics 

L T P C 

20213DSC34E 5 0 0 4 

 

Real Gases: Deviations from the ideal gas equation, Virial equation, Andrew’s experiments on 

CO2 gas, critical constants, continuity of liquid and gaseous State, vapor and gas; Boyle 

temperature, Van der Waal’s equation of state for real gases, values of critical constants, law of 

corresponding states, comparison with experimental curves, p-V diagrams, 

 

Transport phenomenon in gases: Molecular collisions, mean free path, collision probability, 

estimates of mean free path, transport phenomenon in ideal gases: (1) viscosity, (2) thermal 

conductivity, and (3) diffusion. brownian motion and its significance. 

 

Zeroth and First Law of Thermodynamics: Extensive and intensive Thermodynamic 

Variables, Thermodynamic Equilibrium, Zeroth Law of Thermodynamics & Concept of 

Temperature, Concept of Work & Heat, State Functions, First Law of Thermodynamics and its 

differential form. 

 

Second Law of Thermodynamics: Reversible and Irreversible process with examples. 

Conversion of Work into Heat and Heat into Work. Heat Engines. Carnot’s Cycle, Carnot engine 

& efficiency. Refrigerator & coefficient of performance, 2nd Law of Thermodynamics: Kelvin-

Planck and Clausius Statements and their Equivalence. 

 

Entropy: Concept of Entropy, Clausius Theorem, Clausius Inequality, second Law of 

Thermodynamics in terms of entropy, entropy of a perfect gas, principle of increase of entropy, 

entropy changes in reversible and irreversible processes with examples, entropy of the universe, 

entropy changes in reversible and irreversible processes, principle of increase of entropy, third 

law of thermodynamics. unattainability of absolute zero. 
[EMPLOYABILITY] 

 

TEXT BOOKS 

● Heat and Thermodynamics, M.W. Zemansky, Richard Dittman, 1981, McGraw-Hill. 

● A Treatise on Heat, Meghnad Saha, and B.N.Srivastava, 1958, Indian Press 

● Thermal Physics, S. Garg, R. Bansal and Ghosh, 2nd Edition, 1993, Tata McGraw-Hill 
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Course Code 
GENERAL ELECTIVE COURSE 

WRITING FOR THE MEDIA 

L T P C 

20213GEC35 4 0 0 2 

 

Aim:  

 To equip students to enter into the realm of mass media. 

Objectives:  

 To help students to understand the intricacies of mass media  

 To know about the barriers to mass communication  

 To understand the function of mass media  

 To learn the different kinds of news  

 To enhance the different kinds of writing for media  

Outcome: 

 Understand the intricacies of mass media  

 

UNIT-I 

Mass communication- Barriers to mass communication and mass culture- Function of mass 

media - Media effects, Qualities of media men. 

UNIT-II 

News- Hard and soft news- Expected and unexpected news- Box news- Follow up news-Scoop- 

Filters- Human interest stories- Recognizing and evaluating news. 

UNIT-III 

News and views- News analysis, Editorial, Columns, Article, Middle reviews, Letters-Features. 

UNIT-IV 

Reporting- Crime, Court, Election, Legislature, Sports, Development Investigative, Interpretative 

depth. 

UNIT-V 

Writing for Media-Inverted pyramid style-Feature style-TV/Broadcast, New style writing 

TV/Radio Documentaries- Writing Advertisements-Practical 

 

References- 

Journalism                      -Susan 

Professional Journalism                           -John Hogenberg  

News Writing and Reporting                   -M.James Neal  (Surjeet Publication) 

Professional Journalism   -M.V Komath  

The Journalist’s Handbook                       -M.V Komath  

Mass Communication & Journalism        -D.S  Mehta,  
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Course Code Course Title L T P C 

20213GEC35 General Elective Course 

Applicable Mathematical Techniques 

4 0 0 2 

 

Aim: 

 To acquaint with the basic concept of Interpolation. 

Objectives:  

 Understand the basic concept of Interpolation. 

 To enhance the knowledge about Assignment Problems, Replacement Problems,   

            Decision Analysis and Game Theory. 

Outcomes: 

 Students using OR techniques in business tools for decision making  

 Students develop Assignment problem and Replacement problems  

 Understand the concept of decision analysis and game theory 

 Students gets the knowledge about interpolation 

 

UNIT I 

Interpolation with unequal intervals: Newton’s, Lagrage’s, and inverse interpolation 

UNIT II  

Assignment Problems 

UNIT III 

Replacement Problems 

UNIT IV 

Decision Analysis 

UNIT V 

Game Theory 

 

References 

Unit I, “Numerical Methods in Science and Engineering” M.K.Venkatraman 

Units II to V, “Operations Research”, Kantiswarup, P.K. Gupta and Manmohan 
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Course Code 
GENERAL ELECTIVE COURSE-III 

GREEN CHEMISTRY 

L T P C 

20213GEC35 4 0 0 2 

 

Objectives: To learn about the environmental status, public awareness in evolution, principles 

involved in green chemistry, bio-catalytic reactions, global warming and its control measures, 

availability of green analytical methods. 

 Unit I - Introduction  

Introduction-Current status of chemistry and the Environment-Evolution of the Environmental 

movement: Public awareness - Dilution is the solution to pollutionPollution prevention. 

 Unit II - Principles  

Green Chemistry – Definition – Principles of Green Chemistry - Why is this new area of 

Chemistry getting to much attention - Why should chemist pursue the Goals of Green Chemistry 

- The roots of innovation – Limitations. 

 Unit III - Bio Catalytic Reactions  

Green Chemistry Using Bio Catalytic Reactions – Introduction - Fermentation and Bio 

transformations - Production of Bulk and fine chemicals by microbial fermentationAntibiotics – 

Vitamins - Bio catalyses synthesis of industrial chemicals by bacterial constructs - Future Tends.  

Unit IV -  Green House Effect  

Green house effect and Global Warming – Introduction - How the green house effect is produced 

- Major sources of green house gases - Emissions of CO2 - Impact of green house effect on 

global climate - Control and remedial measures of green house effect - Global warming a serious 

threat - Important points.  

Unit V - Green Analytical Methods  

Future trends in Green Chemistry - Green analytical methods, Redox reagents, Green catalysts; 

Green nano-synthesis, Green polymer chemistry, Exploring nature, Biomimetic, Proliferation of 

solvent-less reactions; Non-covalent derivatization, Biomass conversion, emission control 

Outcomes:   

 To understand the environmental status and evolution. 
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  To know about the Pollution and its prevention measures. 

  To familiarize the green chemistry. 

  To learn about the bio-catalytic reactions. 

  To understand about the vitamins and antiobiotics. 

References: 

1. Introduction to Green Chemistry – M.Rayan and M.Tinnesand 

2. New Trends in Green Chemistry – V.K.Ahluwalia and M.Kidwai 
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Course Code 
GENERAL ELECTIVE COURSE-III 

BIOANALYTICAL TECHNIQUES 

L T P C 

20213GEC35 4 0 0 2 

 

Unit I 

Separation techniques – Solvent extraction – principles and applications of soxhlet 

extraction and super critical fluid extraction; Distillation – Theory of distillation, method and 

application of fractional and steam distillation; Techniques of sublimation and its applications.  

Electrochemical techniques – Standard hydrogen electrode, pH measurements; Buffers in 

biological systems; Henderson-Hassel balch equation.  Principle and application of oxygen 

electrode; Potentiometric titrations of oxidation-reduction reactions. 

Unit II 

Chromatography – Principles, materials, techniques and applications of Paper 

chromatography, TLC, Column chromatography, Gel permeation chromatography, Ion-exchange 

chromatography, Affinity chromatography, HPLC and GLC . 

Unit III 

Centrifugation – Types of centrifuges; Preparative ultracentrifuges – Principles, 

techniques and applications of differential and density gradient centrifugation; Principles, 

instrumentation and applications of analytical ultracentrifuges.Radioisotopes – Radioactivity, 

types, law of radioactivity, decay processes, units of radioactivity; Applications of radioisotopes 

in biology. 

Unit IV 

Electrophoresis –  Principles, instrumentations and biological applications of Paper, 

Cellulose acetate, agar gel, PAGE, SDS-PAGE, immuno and isoelectric focusing 

electrophoresis.Blotting techniques – Principles, materials, methods and applications of 

Southern, Northern and Western blotting techniques. 

Unit V 

Spectroscopy – Principles and components of instruments and applications of 

Colorimeter, Spectrophotometer, Fluorescence spectrometry, AAS and Flame photometer.  

Principles and applications of Raman spectroscopy, IR spectrometry, NMR and ESR. 
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References: 

 

1. Biophysical Chemistry – Nirmalendu nath 

 

2. Biophysical Chemistry – Upadhyay, Upadhyay and nath. 

 

3. Principles and techniques of practical Biochemistry – Keith Wilson and Walker. 

 

4. Principles of Instrumental analysis – B.K.Sharma. 

   

5. Instrumental analysis – Chatwall  Anand 
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Course Code General Elective Course L T P C 

20213GEC35 Internet and Web Design 4 0 0 2 

Aim 

To equip the students with basic programming skill in Web Designing 

Objective 

 To understand the concepts and architecture of the Worldwide Web. 

 To understand and practice mark up languages 

 To learn Style Sheet and Frames 

UNIT I 

Introduction to the Internet – Internet Technologies – Internet browsers. 

UNIT II 

 Introduction to HTML – Head and body sections – Designing the body section. 

UNIT III 

 Ordered and unordered lists – Table handling. 

UNIT IV 

 DHTML and Style Sheet – Frames. 

UNIT V 

 A web page design project – Forms. 

Outcomes: 

 Acquire knowledge about functionalities of world wide web 

 Explore markup languages features and create interactive web pages using them 

 Learn and design Client side validation using scripting languages 

 Acquire knowledge about Open source JavaScript libraries 

 Able to design front end web page and connect to the back end databases. 

 

Reference Book 

1.World Wide Web design with HTML – C. Xavier – Tata McGraw – Hill – 2000. 

2.Principles of web design – Joel Sklar – Vikas publishing house 2001. 
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Course Code General Elective Course L T P C 

20213GEC35 Insurance Services 4 0 0 2 

Aim: 

 To look after the interests of people from uncertainty by providing certainty of 

compensation. 

Objectives: 

 To learn the fundamental concepts and principles of insurance. 

 To explain the nature of different insurance policies, insurance contracts and settlement 

of claims. 

Out Come:  

 The course helped the students to learn the principles of Insurance and the functions of 

Life and general insurances and the IRDA 

 

UNIT – I 

Insurance and Assurance – Importance of Insurance – Functions of Insurance – Insurance 

contract and their Elements – Fundamental Principles of Insurance contracts 

UNIT – II 

Types of Insurance contracts – Differences between Life and General Insurance – Concepts in 

Insurance - Insurer, Insured, Premiums and Claims – Reinsurance – Double Insurance 

UNIT – III 

Life Insurance – Advantages of Life Insurance – Procedure for Effective Life Insurance – Risk 

Factors in Life Insurance – Procedure for Settlement of Life Insurance Claims – Different kinds 

of Life Insurance Policies including Endowment and whole Life Policies. 

UNIT – IV 

General Insurance – Fire Insurance – Contract of Fire Insurance – Fire Policy Conditions – 

Subject matter of Fire Insurance – Fire Policy – Marine Insurance – Motor, burglary and 

Personal Accident Insurance.   

UNIT – V 

Reforms in Insurance Sector – principles and Types – I.R.D.A., Privatisation of Insurance – 

Insurance and Employment – Insurance Agents and career Agents – Investments by Insurance 

companies in housing sector and other infrastructure projects. 
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Reference Books: 

Dr.MR.Mishra – Law of Insurance – Central Law Agency Allahabad 

Dr.M.M.Verma & R.K.Agarwal – Insurance 

Pandy & Ratogi – Insurance 

M.N.Mishra & S.Chand  - Principles and Practice of Insurance 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3530



Course Code General Elective Course L T P C 

20213GEC35 Counselling Psychology 4 0 0 2 

Aim: 

 To acquaint with counselling and its process 

Objectives: 

 To learn the fundamental concepts of counselling. 

 To know the nature of different determinates. 

 To familiarize with the approaches of counselling 

Out Come:  

 Learn counselling and its process 

UNIT I 

Definition of Counselling 

Counselling as a Solution to Human Problems 

Counselling-Expectations & Goals 

UNIT II 

Personality Determinates, Intellectual Determinates, Emotional Determinates 

Social Determinates 

UNIT III 

Approaches to Counselling 

Counselling Process 

UNIT IV 

Psychological Testing  

Diagnosis 

UNIT V 

Educational Counselling 

Family Counselling 
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References Book: 

1. Hanson, J.C. Stevic, R.R., Warner, R.W., Jr. Counselling Theory & Process (2nd   Edition) 

Boston 

2. Hurlock Elizabeth B.(2oo7), Human Development, New York, Grawhill Book Company 

3. John W, Santrock (1999), Life Span Development, 7th Edition, New Delhi; Mcgrowhill 

Company 

4.blum And Bolimsky, B. Counselling & Psychology; Bomboy; Asia Publishing House, 1961 

5. Bordin, E.S. Psychology Of Counselling New York; Application Century Crafts, 1968 

6. Lewis E. C., The Psychology Of Counselling New York Holt, Rinchart And Winston Inc. 

1970 
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Course Code CORE PAPER – IX 

 PROGRAMMING IN C++ 

L T P C 

20213SEC41 6 0 0 5 

Aim: 

• To develop programming skills of C & C++ programming in solving some mathematical 

problems and their applications.      

UNIT – I: PRINCIPALS OF OBJECTS ORIENTED PROGRAMMING (OOP) 

 Software evolution – object oriented programming paradigm – basic concepts of OOP’s – 

benefits of OOP’s – Introduction to C++ - token’s keywords – identifiers, variables, operators, 

manipulators, expression. 

UNIT – II: CONTROL STATEMENTS & FUNCTIONS 

 Control structures in C++ - Functions in C++ - main functions – function prototyping – 

call by reference – return by reference – functions over loading – friend and virtual functions. 

UNIT – III: CLASSES AND OBJECTS 

 Specification of a class – Accessing class members – member functions of class – objects 

– array of objects – passing objects as Function arguments – Friend functions – Const Member 

functions – Special member functions constructors – Destructors Operator overloading – 

overloading operators – Rules for overloading operators – Type conversions. 

UNIT – IV: INHERITANCE 

 Single inheritance – multilevel inheritance – multiple inheritance – hierarchical 

inheritance – hybrid inheritance pointers – virtual function and polymorphism managing console 

I/O operations working with files – Classes for file stream operations – opening and closing a file 

– enf-of-file, deduction – file pointers updating a file error handling during file operations – 

Command line arguments. 

UNIT – V: PROGRAMS 

1. Arranging words in alphabetical order 

2. Picking largest and smallest of a set of numbers  

3. Solving quadratic equation 

4. Multiplication of two square matrices 

5. Least square curve fitting 
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6. Programs for handling files 

7. To solve simultaneous equation by Gauss elimination method 

8. Write a program to convert a number given in base to other bases and number to words 

9. Write functions for (i) find the length of the string (ii) to find a substring with a given 

string 

10. Write functions for (i) reversing the string (ii) converting integer into string 

11. Write functions for (i) string copy (ii) string compare (iii) to replace a substring with 

another string 

12. Read in a string of characters and determine if they are palindrome (i) to replace the half 

with first holy (ii) reverse them half separately.  

[SKILL DEVELOPMENT] 

Text Book: 

 E. Balagurusamy – Objects Oriented Programming with C++, Tata McGraw Hill 

Publishing Company.  
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Course Code CORE PRACTICAL – IV 

MICROPROCESSORS AND 

COMPUTER LABORATORY 

L T P C 

20213SEC42L 0 0 5 5 

 

Aim: 

• To develop programming skills of microprocessor and C++ programming in solving some mathematical 

problems and their applications. 

(Any 12 experiments only, minimum 6 from each section) 

SECTION A 

1. 8 bit addition, subtraction, multiplication and division using 4085. 

2. 16 bit addition, 2’s complement and 1’s complement subtraction (4086/4088). 

3. Conversion from decimal to octal and hexa systems. 

4. Conversion from octal, hexa to decimal systems. 

5. Study of seven segment display add on board. 

6. Study of ADC interfacing (DAV 0900) 

7. Traffic control system using microprocessor. 

8. Microprocessor as digital clock. 

9. Generation of square, triangular, saw-tooth staircase and sine waves using DAC 0400. 

10. Control of stepper motor using microprocessor.  

SECTION B 

1. Roots of algebraic equations – Newton-Raphson method. 

2. Least-square curve fitting-Straight line fit. 

3. Solution of simultaneous linear algebraic equations – Gauss elimination method. 

4. Solution of simultaneous linear algebraic equations – Gauss Seidal method. 

5. Interpolation – Lagrange method. 

6. Numerical integration – Composite trapezoidal rule. 

7. Numerical integration – Composite Simpson’s rule. 

8. Numerical differentiation – Euler method. 

9. Solution of ordinary differential equations – Runge – Kutta 2
nd 

order method. 

10. Solution of ordinary differential equations – Runge – Kutta 4
th 

order method. 
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Course Code DISCIPLINE SPECIFIC ELECTIVE 

COURSE-IV 

 NANO SCIENCE AND TECHNOLOGY 

L T P C 

20213DSC43A 5 0 0 4 

 

Aim: 

• To learn the structures, properties, characterization and applications of nanomaterials.     

UNIT – I: NANO POWDERS AND NANO MATERIALS 

Preparation – Plasma arcing  chemical vapour deposition – Sol–gel Technique – Silica gels – 

Hydrolysis – Condensation and Polymerization of monomer to form particles – Zirconia and yttrium gels 

– Aluminosilicate gels – Forming nanostructured surfaces using the sol – gel process – Trapping  by Sol –

gel Electrodeposition –High power magnets – Motors vehicles  and aircraft – Medical Implants – Other 

medical uses. 

UNIT – II: MOLECULAR NANOTECHNOLOGY TOOLS 

Atoms by inference Electron microscope – Scanning electron microscope – Modern transmission electron 

microscopes – Scanning probe microscopy – Atomic force microscope – Scanning tunneling microscope 

– Nanomanipulator – Nanotweezers – Atom manipulation – Nanodots. 

UNIT – III: THE CARBON AGE AND NANO BIOMATERIALS 

New forms of carbon – Types of nanotubes – Formation of nanotubes – Methods and reactants – 

Arcing in the presence of cobalt – Laser methods – Chemical vapour deposition method – ballmilling – 

other methods – Assemblies –Uses of nanotubes – Electronics – hydrogen storage – Materials – 

Mechanical machines – Space elevators. 

UNIT-II: OPTICS, PHOTONICS AND SOLAR ENERGY 

Properties of light and nanotechnology – Reflectance of light – Transmission of light – 

Polarization of Radiation – Interaction of light and nanotechnology – Photon trapping and plasmas – 

Dielectric constant and polarization - Optically use full nanostructred polymers – Polymeric crystals, 

surface wave guides and control of light paths.  

[SKILL DEVELOPMENT] 

UNIT – V: NANOELECTRONICS & FUTURE APPLICATION  

The tools of micro and nanofabrication – Optical lithography – electron beam lithography – 

Atomic lithography – molecular beam epitaxy – Quantum electronics devices – High electron mobility 

transistors – Quantum interface transistors –Nano electronics and magnetic devices – new computing 

systems – Optoelectronics devices – Light emiting diodes – Thermionic solar power –Environmental 

applications. 
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Books for Study: 

Mick Wilson, K.K Geroff Smith, Michelle and Bukhard Raguse, Nano technology –Basic science and 

Emerging technologies, Overseas press 2005.   
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Course Code Course Title L T P C 

20213DSC44B Analog Systems and Applications 5 0 0 4 

 

Introduction to CRO: Block Diagram of CRO. Electron Gun, Deflection System and Time 

Base. Deflection Sensitivity. Applications of CRO: (1) Study of Waveform, (2) Measurement of 

Voltage, Current, Frequency, and Phase Difference. 

 

Semiconductor Diodes: P and N type semiconductors. Energy Level Diagram. Conductivity and 

Mobility, Concept of Drift velocity. PN Junction Fabrication (Simple Idea). Barrier Formation in 

PN Junction Diode. Static and Dynamic Resistance. 

 

Bipolar Junction transistors: n-p-n and p-n-p Transistors. Characteristics of CB, CE and CC 

Configurations. Current gains α and β Relations between α and β. Load Line analysis of 

Transistors. DC Load line and Q-point. Physical Mechanism of Current Flow. Active, Cutoff and 

Saturation Regions. 

 

Amplifiers: Transistor Biasing and Stabilization Circuits. Fixed Bias and Voltage Divider Bias. 

Transistor as 2-port Network. h-parameter Equivalent Circuit. Analysis of single-stage CE 

amplifier using Hybrid Model. Input and Output Impedance. Current, Voltage and Power Gains. 

 

Sinusoidal Oscillators: Barkhausen's Criterion for self-sustained oscillations. RC Phase shift 

oscillator, determination of Frequency. Hartley & Colpitts oscillators. 

[SKILL DEVELOPMENT] 

 

TEXT BOOKS 

● Integrated Electronics, J. Millman and C.C. Halkias, 1991, Tata Mc-Graw Hill. 

● Electronics: Fundamentals and Applications, J.D. Ryder, 2004, Prentice Hall. 

● Solid State Electronic Devices, B.G.Streetman & S.K.Banerjee, 6th Edn.,2009, PHI 

Learning. 
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Course Code Course Title L T P C 

20213DSC44C Elements of Modern Physics 5 0 0 4 

 

 

Solution of Schrodinger equation for one dimensional problems: One dimensional infinitely 

rigid box- energy eigenvalues and eigenfunctions, normalization; Quantum dot as example; 

Quantum mechanical scattering and tunnelling in one dimension-across a step potential & 

rectangular potential barrier. 

 

Lasers: Einstein’s A and B coefficients. Metastable states. Spontaneous and Stimulated 

emissions. Optical Pumping and Population Inversion. Three- Level and Four-Level Lasers. 

Ruby Laser and He-Ne Laser. 

 

Nuclear models: Size and structure of atomic nucleus and its relation with atomic weight; 

Impossibility of an electron being in the nucleus as a consequence of the uncertainty principle. 

Nature of nuclear force, NZ graph, Liquid Drop model: semi-empirical mass formula and 

binding energy, Nuclear Shell Model and magic numbers. 

 

Radioactivity: stability of the nucleus; Law of radioactive decay; Mean life and half-life; Alpha 

decay; Beta decay- energy released, spectrum and Pauli's prediction of neutrino; Gamma ray 

emission, energy-momentum conservation: electron-positron pair creation by gamma photons in 

the vicinity of a nucleus. 

 

Fission and fusion: mass deficit, relativity and generation of energy; Fission - nature of 

fragments and emission of neutrons. Nuclear reactor: slow neutrons interacting with Uranium 

235; Fusion and thermonuclear reactions driving stellar energy (brief qualitative discussions). 

[SKILL DEVELOPMENT] 

 

TEXT BOOKS 

• Quantum Mechanics, Robert Eisberg and Robert Resnick, 2nd Edn., 2002, Wiley. 

• Concepts of Modern Physics, Arthur Beiser, 2002, McGraw-Hill. 

• Introduction to Modern Physics, Rich Meyer, Kennard, Coop, 2002, Tata McGraw Hill 

• Introduction to Quantum Mechanics, David J. Griffith, 2005, Pearson Education. 
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Course Code Course Title L T P C 

20213DSC44D Digital Systems and Applications 5 0 0 4 

 

Timers: (a) IC 555: block diagram and applications: Astable multivibrator and Monostable 

multivibrator. 

 

Shift registers: (a) Serial-in-Serial-out, Serial-in-Parallel-out, Parallel-in- Serial-out and 

Parallel-in-Parallel-out Shift Registers (only up to 4 bits). 

 

Counters (4 bits): (a) Ring Counter. Asynchronous counters, Decade Counter. Synchronous 

Counter. 

 

Computer Organization: (a) Input/Output Devices. Data storage (idea of RAM and ROM). 

Computer memory. Memory organization & addressing. Memory Interfacing. Memory Map 

 

Introduction to Assembly Language: 1 byte, 2 byte & 3 byte instructions. Conversion: 

Resistive network (Weighted and R-2R Ladder). Accuracy and Resolution. A/D Conversion 

(successive approximation) 

[SKILL DEVELOPMENT] 

 

TEXT BOOKS 

● Digital Fundamentals, 11/e Thomas L. Floyd, 2015, Pearson. 

● Digital Principles and Applications, A.P. Malvino, D.P.Leach and Saha, 7th Ed., 2011, Tata 

McGraw 

● Fundamentals of Digital Circuits, Anand Kumar, 2nd Edn, 2009, PHI Learning Pvt. Ltd. 

● Digital Circuits and systems, Venugopal, 2011, Tata McGraw Hill. 
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Course Code 
Experimental Techniques 

L T P C 

20213DSC43E 5 0 0 4 

 

Measurements: Accuracy and precision. Significant figures. Error and uncertainty analysis. 

Types of errors: Gross error, systematic error, random error. Statistical analysis of data 

(Arithmetic mean, deviation from mean, average deviation, standard deviation, chi-square) and 

curve fitting. Guassian distribution. 

 

Signals and Systems: Periodic and aperiodic signals. Impulse response, transfer functionand 

frequency response of first and second order systems. Fluctuations and Noise in measurement 

system. S/N ratio and Noise figure. Noise in frequency domain. Sources of Noise: Inherent 

fluctuations, Thermal noise, Shot noise, 1/f noise. 

 

Shielding and Grounding: Methods of safety grounding. Energy coupling. Grounding. 

Shielding: Electrostatic shielding. Electromagnetic Interference. 

 

Digital Multimeter: Comparison of analog and digital instruments. Block diagram of digital 

multimeter, principle of measurement of I, V, C. Accuracy and resolution of measurement 

 

Impedance Bridges and Q-meter: Block diagram and working principles of RLC bridge. Q-

meter and its working operation. Digital LCR bridge. 

[SKILL DEVELOPMENT] 

 

TEXT BOOKS 

● Electronic circuits: Handbook of design and applications, U. Tietze and C. Schenk, 2008, 

Springer 

● Basic Electronics: A text lab manual, P.B. Zbar, A.P. Malvino, M.A. Miller, 1990, Mc- Graw 

Hill 

● Measurement, Instrumentation and Experiment Design in Physics & Engineering, M. Sayer 

and A. Mansingh, 2005, PHI Learning. 
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Skill development   

Employability/Entrepreneurship/Skill development  

Employability  

Entrepreneurship  

Employability/ Entrepreneurship  
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SCHOOL OF ARTS AND SCIENCE 

DEPARTMENT OF BIOCHEMISTRY 

B.Sc., BIOCHEMISTRY- REGULATION 2020 

COURSE STRUCTURE 

SEMESTER – I 

Course Code Course Title L T P C 

THEORY 

20110AEC11/  

20111AEC11/ 

20132AEC11/  

20135AEC11 

Tami – I/Advanced English-I/Hindi-I/ French - I 4 0 0 2 

20111AEC12 English-I 4 0 0 2 

20115AEC13 Biomolecules 6 1 0 5 

20114AEC14 Chemistry –I 6 1 0 4 

 PRACTICAL     

20115AEC15L Biomolecules Lab-I 0 0 3 2 

20114AEC16L Volumetric Analysis Lab 0 0 3 2 

      

                                                                      Total 20 2 6 17 

AUDIT COURSE 

201LSCIC Indian Constitution - - - 2 

201LSCUV 

 

Universal Human Values - - - 2 
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SEMESTER – II 

Course Code Course Title L T P C 

THEORY 

20110AEC21/ 

20111AEC21/ 

20132AEC21/ 

20135AEC21 

Tamil – II/ Advanced English-II/Hindi-II/ French – II 4 0 0 2 

20111AEC22 English-II 4 0 0 2 

20115AEC23  Biochemical Techniques 
6 1 0 5 

20114AEC24 Chemistry – II 
6 1 0 4 

PRACTICAL 

20115AEC25L Biochemical Techniques Lab-I 0 0 3 2 

20114AEC26L Organic Analysis Lab 0 0 3 2 

RESEARCH SKILL BASED COURSE 

20115RLC27 Research Led Seminar - - - 1 

                                                                            Total 20 2 6 18 

AUDIT COURSES 

201ACLSCOS Communication Skills - - - 2 

201ACSSBBE Basic Behavioral Etiquette - - - 2 

 

SEMESTER – III 

Course Code Course Title L T P C 

THEORY 

20110AEC31/ 

20132AEC31/ 

20111AEC31/ 

20135AEC31 

Tamil – III/Hindi-III/Advanced English-III/ French – III 4 0 0 2 
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20111AEC32 English-III 4 0 0 2 

20115AEC33 Cell Biology and Genetics 4 1 0 4 

20120AEC34 Programming in C   4 1 0 5 

PRACTICAL 

20115AEC35L Cell Biology and Genetics Lab 0 0 3 2 

20120AEC36L Programming in C  Lab 0 0 3 2 

RESEARCH SKILL BASED COURSE 

20115RMC37 Research Methodology 2 0 0 2 

                                                          Total 18 2 6 19 

AUDIT COURSE 

201ACLSOAN Office Automation - - - 2 

 

SEMESTER – IV 

Course Code Course Title L T P C 

THEORY 

20110AEC41/ 

20111AEC41/ 

20132AEC41/ 

20135AEC41 

Tamil-IV/Advanced English-IV /Hindi-IV/ French – IV 4 0 0 2 

20111AEC42 English-IV 4 0 0 2 

20115AEC43 Human Physiology 4 1 0 4 

20120AEC44 Fundamentals of Computing   5 1 0 5 

201ENSTU45 Environmental studies 2 0 0 2 

PRACTICAL 

20115AEC46L Biochemical Techniques Lab-II 0 0 3 2 

20120AEC47L Web Design Lab   0 0 3 2 

                                                                 Total 19 2 6 19 

AUDIT COURSE 
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201ACLSLMS Leadership and Management Skills - - - 2 

201ACSSAQA General Aptitude and Quantitative  Ability - - - 2 

 

SEMESTER – V 

Course Code Course Title L T P C 

THEORY 

 

20115AEC51 Enzymes 4 1 0 4 

20115AEC52 Bioenergetics and Metabolism  4 1 0 3 

20115AEC53 Immunology 4 1 0 4 

20115DSC54__ Discipline Specific  Elective -I 4 1 0 3 

PRACTICAL 

      

20115AEC55L Food and enzyme Analysis Lab 0 0 3 2 

20115AEC56L Immunology Lab 0 0 3 2 

RESEARCH SKILL BASED COURSE 

20115BRC57 Participation in Bounded Research - - - 1 

                                                                        Total 16 4 6 19 

AUDIT COURSE 

201ACLSPSL Professional Skills - - - 2 

 

SEMESTER – VI 

Course Code Course Title L T P C 

THEORY 

20115AEC61 Clinical Biochemistry 4 1 0 4 

20115SEC62 Molecular Biology 4 1 0 5 

20115DSC63_ Discipline Specific  Elective -II 4 1 0 3 
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201—OEC (2 

DIGIT COURSE 

Name) 

Open Elective Course 4 0 0 2 

PRACTICAL 

20115AEC64L Hematology and clinical biochemistry Lab  0 0 3 2 

20115SEC65L Molecular Biology Lab 0 0 3 2 

20115PRW66 Project Work - - - 4 

20115PROEE Program Exit Examination - - - 1 

 Total 16 3 6 23 

AUDIT COURSE 

201ACSSIST Interview Skills Training and Mock Test - - - 2 

201ACLSCET Community Engagement - - - 1 

      

Total Credits -Programme 115 

Total Credits - Audit Courses 19 

 

Discipline Specific Electives 

Semester Discipline Specific Elective Courses-I 

V a) 20115DSC54A – Pharmaceutical Biochemistry 

b) 20115DSC54B –Basic Biotechnology 

c) 20115 DSC56C - Evolutionary Biology  

d) 20115 DSC56D- Instrumental methods of analysis  

                     Discipline Specific Elective Courses-I 

VI 

a) 20115DSC63A- Biochemistry of plants and microbes 

b) 20115DSC63B – Hospital Managements 

c) 20115 DSC63C  -Microbial technology   

d) 20115 DSC63D  -Physiology and hormones  

e) 20115 DSC63E  -Gene, Gene expression and regulation  
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Open Electives 

Semester Open Elective Courses 

 

 

 

VI 

a) 201TNOEC-Tamil  Ilakkiya Varalaru 

b) 201ENOEC-Journalism 

c) 201MAOEC-Development of Mathematical Skills 

d) 201PHOEC-Instrumentation 

e) 201CEOEC-Food and Adulteration 

f) 201CSOEC – E-Learning 

g) 201CAOEC-Web Technology 

h) 201CMOEC-Banking service 

 

Credit Distribution 

 

Sem AEC SEC DSC OEC Research Others Total 

I 17 - - - - - 17 

II 17 - - - 1 - 18 

III 17 - - - 2 - 19 

IV 17 - - - - 2 19 

V 15 - 3 - 1 - 19 

VI 11 2 3 2 4       1 23 

Total 94 2 6 2 8 3 115 
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Course Code Course Title L T P C 

17110AEC11                                   Tamil-I 4 0 0 2 
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Course Code Course Title L T P C 

20111AEC11                     Advanced English-I 4 0 0 2 

Aim:  

 To improve the knowledge of English  

Course  Objective: 

 To familiarize with the glossary terms, figures of speech 

 To enhance vocabulary  

 To learn how to edit and proof read 

 To know the comparison and contrast and cause and effect forms  

 To understand the impact of the speeches of famous people 

Course Outcome:  

 Develop vocabulary 

 Learn to edit and do proof reading 

 Read and comprehend literature 

UNIT –I  
Glossary of grammar terms, Figures of speech  

UNIT – II  
Foreign words and phrases, British and American Vocabulary 

UNIT – III  
Comparison and contrast, Cause and effect  

UNIT – IV  
Editing , Proof reading  

UNIT – V  
Speeches of famous people:  

Mahatma Gandhi-Abraham Lincoln-Swami Vivekananda-John F. Kennedy 

Reference book: 

Author Title of the book Edition / Year Publisher 

Wren and Martin English Grammar 2009 S.Chand& Company Ltd 

Meenakshi Raman & 

Sangeetha Sharma 

Technical 

Communication 

Second Edition 

2011 

Oxford University Press 

Sudhir Kumar Sharma The World’s Great 

Speeches 

- Galaxy Publishers 

 

*Skill Development  
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Course Code Course Title L T P C 

20111AEC12                  English-I 4 0 0 2 

 

Aim:  

 To acquaint with learning English through literature 

Objective: 

 To improve English delightfully through simple poems, essays  

 To throw light on fiction 

 To read and comprehend literature 

Outcome:  

 Read and comprehend literature 

 Appreciate the different types of poetry and prose 

UNIT –I 
Because I could not Stop for Death         -Emily Dickinson 

Stopping by Woods on a Snowy Evening        -Robert Frost 

UNIT – II 

Enterprise             -Nissim Ezekiel 

Love poem for a wife                                            -A.KRamanujam 

UNIT –III 
The Art of Reading                                                - Lin Yutang 

An Eco-Feminist Vision                                        -ArunaGnanadason 

UNIT –IV 

The Merchant of Death                                -Nanda Kishore Mishra & John Kennet 

She Spoke for all Nature                      -Young world ‘The Hindu’ 

UNIT –V 
Oliver Twist                                                           -Charles Dickens 

Text book: 

Author Title of the book Edition / Year Publisher 

S.Murugesan/Dr.K.Chellappa

n 

The Art of Reading/ 

Experiencing Poetry 

Reprint 2004 Emerald 

Publishers 

 

*Skill Development  

 

 

 

 

 

 

 

 

 

 

 

 

3552



 

  Course Code  Course Title L T P C 

20115AEC13 Biomolecules 6 1 0 5 

 

 

Aim 

 To know the various biomolecules present in biological system  

 

Course objectives  

 To understand the properties and importance of water in biological system  

 To introduce the importance of vitamins in human body  

 

Course outcomes (CO’s)  

 Recognize water as a universal solvent and elixir of life by knowing its importance  

 Identify the properties and classification of carbohydrates  

 Recall the role of various lipids in biomembrane including signal transduction  

 Categories the amino acids and know their properties  

 Differentiate the structure, properties and functions of DNA and RNA  

 List the functions and deficiency disease of fat and water soluble vitamins  

 

Unit I Carbohydrates: 

Classification - structural elucidation of glucose and fructose. Interconversion of sugars. 

Structure, Properties and biological functions of mono, di, oligo and polysaccharides. 

Homoglycans and Heteroglycans.  

Unit II Amino acids and protein:  

Amino acid Structure, classification, physical and chemical properties. Peptides, peptide 

bond, peptide synthesis, biologically important peptides. Proteins: classification, physical and 

chemical properties, Biological importance. Primary structure, Secondary, tertiary and 

quaternary structure- forces stabilizing the structure of proteins.  

Unit III  Nucleic acids:  

Components of mono nucleotides- pyrimidines, purines, nucleosides,  nucleotide. 

5’diphosphates and 5’ triphophates. Polynucleotides: DNA and RNAComposition, structure- 

and biological importance. Properties -hydrolysis of nucleic acids by acids, bases and 

enzymes. Denaturation and renaturation. Isolation, separation and purification of DNA and 

RNA  

Unit IV Lipids:  

Classification and Biological significance. Simple lipids: types of fatty acids, triglycerides, 

waxes. Compound lipids-structure and functions- Phospholipids, sphingolipids and 
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glycolipids. Lipoproteins- classification and composition. Steroids and prostaglandins-

structure and functions. Characterization of oils: Reichert-Meisel value, Iodine number, 

saponification value, acid number and determination of acetyl value.  

Unit V Vitamins and Antibiotics: 

Definition and classification. Source, Structure and biological role, daily requirement and 

deficiency manifestation of the fat soluble vitamins A,D,E & K. Water soluble vitamins-

Ascorbic acid, thiamine, riboflavin, pyridoxine, niacin, pantothenic acid, lipoic acid, biotin, 

folic acid and vitamin B12. Antibiotics – Definition, types and general properties; Structure 

and significance of Penicillin and tetracycline 

REFERENCE BOOKS:  

1. Principles of Biochemistry – 7th edition Lehninger, Nelson Cox Macmillan worth 

Publishers, 2013.  

2. Textbook of Biochemistry-West & Todd.4th edition, Macmillan, 1966.  

3. Harper’s Biochemistry 29th edition, McGraw Hill, 2012. 

4. Fundamentals of Biochemistry –.11th edition Agarwal O.P., Goel Publishing House, 

2008. 

5. Essentials of Biochemistry –2nd edition A.I. Jain. S. Chand publications, 2004. 

6. Chemistry of Biomolecules, S. P. Bhutani, 2010. 

7. Fundamentals of biochemistry, J.L. Jain, 2005.  

8. Introductory Experiments on Biomolecules and their Interactions, Robert K. 2015. 

9. Biochemistry – Stryer 

 

 

*Employability/ 
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Course Code   Course Title L T P C 

20114AEC14 Chemistry - I 6 1 0 4 

Aim 

The behavior of, and interactions between, matter and energy at both the atomic and 

molecular levels. 

Course Objective 

 Use standardized names and symbols to represent atoms, molecules, ions and 

Chemical reactions. 

 Predict atomic structure, chemical bonding or molecular geometry based on Accepted 

models. 

Course Outcome:  

1. Apply quantitative reasoning skills to matter and energy, and physical or chemical 

changes that occur.   

2. Use accepted models to describe the reactions between acids and basis and basic 

equilibrium concepts. Demonstrate competence in collecting and interpreting data in 

the laboratory. 

UNIT- I 

Polar effect: 

Inductive effect   +I and – I groups, relative strength of – foamic , acetic  and propionicacids 

– acetic and chloroacetic  acids – ammonia and methyl amine.Resonance – resonating 

structure of benzene  , butadiene and COOH groups – conditions – applications (resonance 

energy and stability). Acidic & basic properties of phenol &aniline. Hyperconjugation.- 

consequence of hyperconjucation. Steric effects –Steric accelerated reaction and steric 

inhibited reaction. 

UNIT –II 

Industrial chemistry 

Fuel gases – Watergas, products gas, L.P.G gas, Gober gas and natural gas.Fertilizers – NPK 

and mixed fertilizers, micronutrients, and their role  in plant life and biofertilizers, soap and 

detergents an elementary idea about preparation cleaning action of soup detergents. 

UNIT III 

Aromatic compounds : structure, stability, resonance and aromaticity of benzene. 

Substitution reactions, Nitration, Halogenation and Alkylation Naphthalene Isolation, 

Synthesis, properties, and structural elucidation and uses .Organic compounds: Benzoin, 

Perkin, Cannizaro, Claisen reactions.Chemotherapy: Definition and uses of Antibiotic, 
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Analgesic Antibactria, Antiviral, Antidiabetic, Antihypertensive, Antiseptic and disinfectant, 

Antimalarial-  Anaesthetics – local  and general. 

UNIT –IV 

Energetic: Review first law of thermodynamic state and path functions need for the second 

law Carnot cycle and thermodynamic scale of temperature spontaneous and non spontaneous 

process and Third law. 

UNIT – V 

Chemical  kinetics: Order of reactions and their determinations. Activation energy, effect of 

temperature on reaction  rate. Catalysis Types, mechanism of catalytic reactions, industrial 

applications. 

Reference: 

1. R.D.Madan, J.S.Tiwari and G.L.Mudhara, A Text  Book of First Year B.Sc. 

Chemistry, S . hand & Co. 

2. G.S. Manku, Theoretical Principles of Inorganic chemistry, Tata Mcgraw Hill,New 

Delhi. 

3. Paula Yaukanis Bruice – Organic  chemistry, prentice Hall. 

4. J.D.Lee, concise inorganic chemistry, 5th  Edition, Blackwell Science Ltd, Oxford, 

2002. 

5. B.S.Bahl and Arun Bahl, Advanced Organic chemistry, S.Chand and Co., NewDelhi 

6. B.R.Puri and Sharma, principles of physical chemistry. 

7. K.S.Tiwari, N.K.Vishnoi and S. N. Mehrotra,A Text book of Organic chemistry, 

Vikas publishing House Pvt. Ltd., NewDelhi, 2004. 
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Course Code  Course Code Course Title L T P C 

20115AEC15L Biomolecules Lab-I 0 0 3 2 

Aim 

 To know the safety measures to be followed in laboratory  

Course Objectives  
 To give hands on experience on the preparation of buffers and various solutions.  

 To identify and separate the biomolecules  

 To quantify the vitamin in a sample  

 

Course outcomes (CO’s)  

1. Gain knowledge on lab safety  

2. Trained on preparation of reagents and solution  

3. Able to analyse biomolecules and vitamins qualitatively and quantitatively  

4. Handle the instruments associated with the practical  

5. To identify the structure of biomolecules 
 

1. Qualitative Analysis of Carbohydrates: 

 (a)  Glucose 

(b) Fructose 

(c) Xylose 

(d) Maltose 

(e) Lactose 

(f) Sucrose. 

2. Qualitative Analysis of Protein: 

(a) Egg Albumin 

(b) Egg Flakes 

(c) Casein 

3. Colour Reactions for Amino Acids. 

4. Qualitative Analysis of Lipids. 

5. Preparations: 

(a)  Starch from Potato.    

(b)  Casein from Milk. 
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References: 

1. Manuals in Biochemistry – J.Jayaraman 

2. Manual in Biochemistry – S,Ramakrishnan 

3. Practical Biochemistry – Plummer 

4. Introductory Practical Biochemistry – S.K.Sawhney, Randhir Singh. 

 

*Entrepreneurship 
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Course Code Course Title L T P C 

20114AEC16L  Volumetric Analysis Lab  0 0 3 2 

 

Aim 

 This course aims to familiarize students with the principles of volumetric analysis. 

Course objective 

 Experimental practice of quantitative volumetric analysis.  

 The objective of the estimation of ferrous sulphate, oxalic acid, copper, potassium 

dichromat and potassium permanganate. 

  The main objective of volumetric analysis is to determine the amount of a substance 

in a given sample.  

 When dealing with volumetric analysis the concept of strong acid and base 

Course Outcome 

1. To understand the apparatus used in volumetric analysis and correct volumetric 

analysis. 

2. To know Good laboratory practice 

Experiments: 

1. Strong Acid and Strong Base 

2. Weak acid vs Strong base 

3. Estimation of ferrous  sulphate. 

4. Estimation of oxalic acid. 

5. Estimation of copper. 

6. Estimation of  potassium dichromate 

7. Estimation of potassium permanganate 

Reference: 

1. Vogel A I, A Text Book of Quantitative Inorganic Analysis, 3 rd Edn., Longman Group 

 

 

*Skill Development 
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Course Code Course Title L T P C 

201ACLSICN Indian Constitution - - - 2 

 

Aim: 

The aim of the constitution is mentioned in the preamble that is to constitute India into a 

sovereign, socialist, democratic republic and it's the provision of the rights of citizens.it’s 

primary objective is to provide economic, social & political justice.  

 

Course Objectives: 

 To make the students understand about the democratic rule and parliamentarian 

administration  

 To appreciate the salient features of the Indian constitution  

 To know the fundamental rights and constitutional remedies  

 To make familiar with powers and positions of the union executive ,union parliament 

and the supreme court  

 To exercise the adult franchise of voting and appreciate the electoral system of Indian 

democracy. 

Course outcome: 

1. Democratic values and citizenship training are gained 

2. Awareness on fundamental rights are established  

3. The function of union government and state government are learnt 

4. The power and functions of the judiciary are learnt thoroughly 

5. Appreaciation of democratic parliamentary rule is learnt 

 

Unit I:The making of Indian constitution  

 The constitution assembly organization –character -work salient features of the 

constitution- written and detailed constitution -socialism –secularism-democracy and   

republic. 

 

Unit II: Fundamental rights and fundamental duties  of the citizens 

Right of equality -right of freedom- right against exploitation -right to  freedom of 

religion- cultural and educational rights -right to constitutional remedies -fundamental duties . 

 

Unit III: Directive principles of state policy 

Socialistic principles-Gandhi an principles-liberal and general principles -differences 

between fundamental rights and directive principles 

 

Unit IV: The union executive, union parliament and Supreme Court  

   Powers and positions of the president -qualification _method of election of president 

and vice president -prime minister -Rajya  Sabah -Lok Sabah .the supreme court -high court -

functions and position of supreme court and high court  

 

Unit V: State council -election system and parliamentary democracy in India 

State council of ministers -chief minister -election system in India-main features 

election commission-features of Indian democracy. 

 

*Employability 

References: 
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1) Palekar.s.a. Indian constitution government and politics, ABD publications, India 

2) Aiyer, alladi  krishnaswami, Constitution and fundamental rights 1955. 

3) Markandan.  k.c.directive  Principles in the Indian constitution 1966. 

4) Kashyap. Subash c, Our parliament ,National book trust , New Delhi 1989 
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Course Code Course Title L T P C 

201ACLSUHV Universal Human Values 

 

- - - 2 

 

Aim: 

This course aims at making learners conscious about universal human values in an 

integral manner, without ignoring other aspects that are needed for learner’s 

personality development. 

 

Course Objectives : 

The present course deals with meaning, purpose and relevance of universal human 

values and how to inculcate and practice them consciously to be a good human 

being and realize one’s potentials. 

Course  Outcomes : 

By the end of the course the learners will be able to: 

1. Know about universal human values and understand the importance of 

values in individual, social circles, career path, and national life. 

2. Learn from case studies of lives of great and successful people who 

followed and practiced human values and achieved self-actualisation. 

3. Become conscious practitioners of human values. 

4. Realize their potential as human beings and conduct themselves properly in 

the ways of the world. 

Unit I 

 Introduction:What is love? Forms of love for self, parents, family, friend, 

spouse, community, nation, humanity and other beings, both for living and non-

living 
• Love and compassion and inter-relatedness 

• Love, compassion, empathy, sympathy and non-violence 

• Individuals who are remembered in history for practicing compassion and 

love. 

• Narratives and anecdotes from history, literature including local folklore 

• Practicing love and compassion: What will learners learn gain if  they 

practice  love and compassion? What will learners lose if they don’t practice 

love and compassion? 

• Sharing learner’s individual and/or group experience(s) 

• Simulated Situations 

• Case studies 

Unit II 

 

• Introduction: What is truth? Universal truth, truth as value, truth as fact 

(veracity, sincerity, honesty among others) 
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• Individuals who are remembered in history for practicing this value 

• Narratives and anecdotes from history, literature including local folklore 

• Practicing Truth: What will learners learn/gain if they practice truth? What 

will learners lose if they don’t practice it? 

• Learners’ individual and/or group experience(s) 

• Simulated situations 

• Case studies 

Unit III 

• Introduction: What is non-violence? Its need. Love, compassion, empathy, 

sympathy for others as pre-requisites for non-violence  

• Ahimsa as non-violence and non-killing 

• Individuals and organisations that are known for their commitment to non-       
violence 

• Narratives and anecdotes about non-violence from history,and literature 

including local folklore 

• Practicing non-violence: What will learners learn/gain if they practice non- 

violence? What will learners lose if they don’t practice it? 

• Sharing learner’s individual and/or group experience(s) about non-violence 

• Simulated situations 

• Case studies 

Unit IV 

• Introduction: What is righteousness? 

• Righteousness and dharma, Righteousness and Propriety 

• Individuals who are remembered in history for practicing righteousness 

• Narratives and anecdotes from history, literature including local folklore 

• Practicing righteousness: What will learners learn/gain if they practice 

righteousness? What will learners lose if they don’t practice it? 

• Sharing learners’ individual and/or group experience(s) 

• Simulated situations 

• Case studies 

Unit V 

• Introduction: What is peace? Its need, relation with harmony and balance 

• Individuals and organisations that are known for their commitment to peace 

• Narratives and Anecdotes about peace from history, and literature including 

local folklore 
• Practicing peace: What will learners learn/gain if they practice peace? What 

will learners lose if they don’t practice it? 

• Sharing learner’s individual and/or group experience(s) about peace 

• Simulated situations 

• Case studies 

Unit VI 

• Introduction: What is service? Forms of service for self, parents, family, 

friend, spouse, community, nation, humanity and other beings—living and 

non-living, persons in distress or disaster. 

• Individuals who are remembered in history for practicing this value. 

• Narratives and anecdotes dealing with instances of service from history, 

literature including local folklore 

3563



• Practicing service: What will learners learn/gain gain if they practice 

service? What will learners lose if they don’t practice it? 

• Sharing learners’ individual and/or group experience(s) regarding service 

• Simulated situations 

• Case studies 

Unit VII 

• Introduction: What is renunciation? Renunciation and sacrifice. Self-restrain 

and Ways of overcoming greed. Renunciation with action as true renunciation 
• Individuals who are remembered in history for practicing this value. 

• Narratives and anecdotes from history and literature,including local folklore 

about individuals who are remembered for their sacrifice and renunciation. 

• Practicing renunciation and sacrifice: What will learners learn/gain if they 

practice Renunciation and sacrifice? What will learners lose if they don’t 

practice it? 

• Sharing learners’ individual and/or group experience(s) 

• Simulated situations 

• Case studies 
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SEMESTER II 

Course Code Course Title L T P C 

20110AEC21                Tamil-II 4 0 0 2 

 
 

 

 

 

*Employability  
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Course Code Course Title L T P C 

20111AEC21                  Advanced English-II 4 0 0 2 

 

Aim:  

 To improve the knowledge of English  

Objective: 

 To understand the format of e-mail, fax and memos 

 To write itinerary, checklist, invitation, circular, instruction, recommendations 

 To understand the impact of the biographies of famous people 

Outcome:  

 Develop technological skill  

 Able to write in a variety of formats  

 Read biographies and develop personality 

UNIT –I  

E-mail, Fax , Memos  

UNIT – II  

Itinerary, Checklist 

UNIT – III  

Invitation, Circular  

UNIT – IV  

Instruction , Recommendations 

UNIT – V  

Biographies of famous people: Mother Teresa-Madam Curie-Charles Chaplin-Vikram 

Sarabhai  

Text Book 

Author Title of the book Edition / 

Year 

Publisher 

Meenakshi 

Raman & 

Sangeetha Sharma 

Technical 

Communication 

2011 Oxford University Press 

Rajendra Pal 

&J.S.Korlahalli 

Business 

Communication 

2015 Sultan  

 

*Skill Development 
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Course Code Course Title L T P C 

20111AEC22 English-II 4 0 0 2 

Aim: 

 To acquaint learners with different trends of writing 

Objective: 

 To acquire language skills through literature 

 To enable the students to appreciate literature 

 To develop the conversational skills through one act plays 

Outcome:  

 Appreciate different forms of literature 

 Acquire language skills through literature 

 Broaden the horizon of knowledge 

 

UNIT – I 

Ecology                                       -A.K. Ramanujan     

Gift                                        -Alice Walker 

The First Meeting                                      -Sujata Bhatt 

UNIT –II 

Fueled                                                   -Marcie Hans 

Asleep                                                   -Ernst Jandl 

Buying and selling                                                 -Khalil Gibran 

UNIT –III 

The End of living and The Beginning of Survival - Chief Seattle 

My Wood                                                              - E.M.Forster 

The Meeting of Races                                      - Rabindranath Tagore 

UNIT – IV 

The Refugee                                                               -K.A. Abbas 

I Have a Dream                                       -Martin Luther king 

Those People Next Door                                     -A.G. Gardiner 

UNIT – V 
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Marriage is a private Affair                                     -Chinua Achebe 

The Fortune Teller                                                      -Karel Capek 

Proposal                                       -Anton Chekov 

*Skill Development 

Text book: 

 

Author Title of the book Edition / 

Year 

Publisher 

Gowri Sivaraman Gathered Wisdom Reprint 2010 Emerald Publishers 
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 Course Code  Course Code         Course Title L T P C 

20115AEC23      Biochemical Techniques 6 1 0 5 

 

Aim 

The course aims to provide an advanced understanding of the core principles and 

topics of Biochemistry 

Course objectives  

 To teach students on various techniques used for the assessment of various diseases 

and research studies.  

 To teach the good laboratory practice required to execute the learned techniques.  

Course outcomes (CO’s)  

 To  learn various techniques and acquire the skills to use appropriate methods.  

 To acquire the good laboratory practices.  

 This skill based course will teach the students the various instrumentations that are 

used in the analytical laboratories. 

 This course covers both fundamental and applications of the instruments that are 

routinely used for the characterization of biomolecules 

 It trains the students in adopting various techniques in biological research. 

 The units of this paper are crucial for implementation of research ideas at molecular 

level. 

Unit I: 

Colorimetry: Beer Lambert’s Law, Light absorption and its transmittance, Absorption 

Spectroscopy - Principle, instrumentation and applications of colorimetry and UV-Vis 

spectrophotometer. Emission Spectroscopy – Spectrofluorimeter - Principle, instrumentation 

and applications. Flame photometry - principle and applications.  

Electrochemical techniques – Standard hydrogen electrode, pH measurements; Buffers in 

biological systems; Henderson-Hassel balch equation.  Principle and application of oxygen 

electrode; Potentiometric titrations of oxidation-reduction reactions. 

Unit II: 

3569



Chromatography techniques: Principles, materials, techniques and applications of Paper 

chromatography, TLC, Column chromatography, Gel permeation chromatography, Ion-

exchange chromatography, Affinity chromatography, HPLC and GLC. 

Unit III: 

Centrifugation: Types of centrifuges; Preparative ultracentrifuges – Principles, techniques 

and applications of differential and density gradient centrifugation; Principles, 

instrumentation and applications of analytical ultracentrifuges. 

Unit IV: 

Electrophoresis –  Principles, instrumentations and biological applications of Paper, Cellulose 

acetate, agar gel, PAGE, SDS-PAGE, immuno and isoelectric focusing 

electrophoresis.Blotting techniques – Principles, materials, methods and applications of 

Southern, Northern and Western blotting techniques. 

Unit V: 

Radio isotopic techniques: Types of radioactive decay, rate of radioactive decay, decay 

constant, Units of radio activity, measurement of radioactivity based on ionization- GM 

counter and excitation- Scintillation counter. Autoradiography. Applications of radioisotopes 

in biology. Hazards of radioactivity. 

REFERENCES: 

 

1. Biophysical Chemistry – Nirmalendu nath 

2. Biophysical Chemistry – Upadhyay, Upadhyay and nath. 

3. Principles and techniques of practical Biochemistry – Keith Wilson and Walker. 

4. Principles of Instrumental analysis – B.K.Sharma. 

5.  Instrumental analysis – Chatwall  Anand 
6. Analytical Biochemistry – Dr.P.Asoken 

 

 

 

*Employability/Entrepreneurship/Skill Development 
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Course Code  Course Code                 Course Title L T P C 

20114AEC24 Chemistry –II 6 1 0 4 

 

Aim 

The behavior of, and interactions between, matter and energy at both the atomic and molecular levels. 

Course  Objective 

 Use standardized names and symbols to represent atoms, molecules, ions and Chemical 

reactions. 

 Predict atomic structure, chemical bonding or molecular geometry based on Accepted models. 

Course Outcome:  

 Apply quantitative reasoning skills to matter and energy, and physical or Chemical changes 

that occur. 

 Use accepted models to describe the reactions between acids and basis and basic equilibrium 

concepts.  

 Demonstrate competence in collecting and interpreting data in the laboratory. 

 

UNIT – I 

Amino acids and proteins 

Aminoacids- Classification based on structure and essential and non -  essential aminoacids – 

preparation and properties – peptides – (elementary treatment) proteins – Classification, based on 

physical properties and functions. Structure of proteins – primary and secondary (elementary 

treatment) 

UNIT – II 

Coordination chemistry 

Nomenclature of mononuclear complexes – Werner sidgwick, and pauling’s theories – Chelation and 

its industrial importance to EDTA.Biological role of hemoglobin and chlorophyll Metalic bond  

Electron gas, pauling and band theories. Semiconductors intrinsic, n- type and p-type. 

UNIT –III 

Synthetic polymers: 

Teflon,Alkyl and epoxy resins, poly esters – General treatment only. Heterocyclic compounds – 

Furan, Thirophene, pyrrole and pyridine – preparation and properties of pyridine and pyrrole – 

Quinoline and isoquinoline. 

Steroisomerism – lactic and tartaric acid – racemic mixture and resolution.Geometrical keto – enol  

tautomerism Meaning  of E,Z,R,S,D,L, meso, (+),(-) in stereochemistry. 

3571



 

UNIT- IV 

ELectrochemistry: Specific and equivalend conductivities – their determination – Oswald’s dilution 

law, Kohlrausch law.PH and Buffer:Importance of ph and buffers in living systems – PH determination 

by colorimetric and electrometric methods. 

UNIT –V 

Surface chemistry: 

Emulsion, gels preparation, properties and applications. Electrophoresis, Chromatography – Column, 

paper and thin layer chromatography. 

*Skill Development 

 

REFERENCES: 

1.S.S.Dara – A Text Book of Environmental chemistry and pollution control- S.Chand and Co. 

2.D.N.Bajpai – Advanced physical  chemistry – S.Chand and Co. 

3.Bruce H.Mahan, University chemistry – Narosa publishers, New Delhi, 1989. 

4.R.T.Morrison and R.N.Boyd, organic chemistry, 6th Edition. 

5. I.L.Finar, organic chemistry, Volume I 

6. R.D.Madan, Advanced Inorganic chemistry. 

7.Puri and Sharma, Text book of Physical chemistry. 
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Course Code Course Title L T P C 

20115AEC25L Biochemical Technique Lab-I 0 0 3 2 

 

Aim 

To know the safety measures to be followed in laboratory  

 

Course Objectives  

 To know the safety measures to be followed in laboratory  

 To give hands on experience on the preparation of buffers and various solutions.  

 To identify and separate the biomolecules  

 To quantify the vitamin in a sample  

Course outcomes (CO’s)  

 Gain knowledge on lab safety  

 Trained on preparation of reagents and solution  

 Able to analyse biomolecules and vitamins qualitatively and quantitatively  

 Handle the instruments associated with the practical  

 Students will understand the concept of spectrophotometer 

 They will be able to assess the suitability of chromatographic techniques for solving 

specific bio- analytical problems and critically apply the knowledge for biomolecules 

EXPERIMENTS: 

1. Estimation of Amino Acid (Glycine) by formal titration. 

2. Estimation of Ascorbic Acid by using 2, 6- Dichloro phenol indophenols. 

3. Determination of Acid Number of edible oil. 

4. Estimation of reducing sugar by Benedict’s method. 

5. Determination of Saponification Number. 

6. Estimation of RNA by Orcinol Method. 

7. Estimation of DNA by Diphenyl amine method. 

REFERENCES: 

1. Manuals in Biochemistry – J.Jayaraman 

2. Manual in Biochemistry – S,Ramakrishnan 

3. Practical Biochemistry – Plummer 

4. Introductory Practical Biochemistry – S.K.Sawhney, Randhir Singh. 

*Employability/Entrepreneurship 
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Course Code Course Title L T P C 

20114AEC26L Organic Analysis Lab 0 0 3 2 

AIM: 

Aim of this course, students should be able to: Handle organic chemicals in a safe and 

competent manner 

Course objective 

 Comprehension of principles of elemental analysis and learning of current 

applications. 

 The primary goal of this course is to make students aware of how chemical processes 

can be designed, developed and run in a sustainable way.  

 Students acquire the competence to think of chemistry as a sustainable activity. 

Course Outcome:  

 Apply significant figures rules in all calculations providing the correct number of 

significant figures and units 

 Convert between different units using conversion factors and dimensional analysis. 

 Name elements, provide their symbols and determine the number of protons, 

neutrons, electrons and nuclei in elements and compounds, 

 Calculate percent composition given a molecular formula and molecular formula 

given the percent composition. 

 Name salt, acids, bases and covalent compounds and provide formulas for these given 

a molecular formula. 

 Explain the difference between solubility and dissociation in water and apply this 

knowledge to acids, bases and salts. 

 Identify weak and strong acids and bases and insoluble compounds using dissociation 

and solubility rules. 

 Construct molecular, total and net ionic equations for double displacement reactions 

EXPERIMENTS: 

A study of elemental analysis of the following compounds: 

a. Carbohydrates,  

b. Amides,  

c. Aldehydes,  

d. Ketones,  

e. Acids,  

f. Phenols. 
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The students may be trained to perform the analysis like tests for elements (nitrogen only) 

aliphatic or aromatic saturated or unsaturated and functional groups present and record their 

observations. 

 

REFERENCES: 

1. Vogel A I, A Text Book of Quantitative Inorganic Analysis, 3 rd Edn., Longman Group. 

*Skill Development 
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Course Code Course Title L T P C 

201ACLSCOS Communication Skills - - - 2 

Aim:  

The aim to develop communication skills 

Course Objectives: 

This course has been developed with the following objectives: 

1. Identify common communication problems that may be holding learners back 

2. Identify what their non-verbal messages are communicating to others 

3. Understand role of communication in teaching-learning process 

4. Learning to communicate through the digital media 

5. Understand the importance of  empathetic listening 

6. Explore communication beyond language. 

Course Outcome: 

By the end of this program, participants should have a clear understanding of what 

good communication skills are and what they can do to improve their abilities. 

Unit I 

• Techniques of effective  listening 

• Listening and comprehension 

• Probing questions 

• Barriers to listening 

Unit II 

• Pronunciation 

• Enunciation 

• Vocabulary 

• Fluency 

• Common Errors 

Unit III 

• Techniques of effective reading 

• Gathering ideas and information from a given text 

i. Identify the main claim of  the text 

ii. Identify the purpose of the text 

iii. Identify the context of the text 

iv. Identify the concepts mentioned 

• Evaluating these ideas and information 

i. Identify the arguments employed in the text 

ii. Identify the theories employed or assumed in the text 

• Interpret the text 

i. To understand what a text says 

ii. To understand what a text does 

iii. To understand what a text means 
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Unit IV 

• Clearly state the claims 

• Avoid ambiguity, vagueness, unwanted generalizations and 

oversimplification of        issues 
• Provide background information 

• Effectively argue the claim 

• Provide evidence for the claims 

• Use examples to explain concepts 

• Follow convention 

• Be properly sequenced 

• Use proper signposting techniques 

• Be well structured 

i. Well-knit logical sequence 

ii. Narrative sequence 

iii. Category groupings 

• Different modes of Writing- 

i. E-mails 

ii. Proposal writing for Higher Studies 

iii. Recording the proceedings of meetings 

iv. Any other mode of writing relevant for learners 

Unit V 

• Role of Digital literacy in professional life 

• Trends and opportunities in using digital technology in the workplace 

• Internet Basics 

• Introduction to MS Office tools 

i. Paint 

ii. Office 

iii. Excel 

iv. Power point 

Unit VI 

• Introduction to social media websites 

• Advantages of social media 

• Ethics and etiquettes of social media 

• How to use Google search better 

• Effective ways of using Social Media 

• Introduction to l Marketing 

Unit VII 

• Meaning of non-verbal communication 

• Introduction to modes of non-verbal communication 

• Breaking the misbeliefs 

• Open and Closed Body language 

• Eye Contact and Facial Expression 

• Hand Gestures 

• Do's and Don'ts 

• Learning from experts 

• Activities-Based Learning 
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Reference: 

1. Sen Madhucchanda (2010), An Introduction to Critical Thinking, 

Pearson,Delhi 

2. Silvia P. J. (2007), How to Read a Lot, American Psychological Association, 

Washington DC 
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Course Code Course Title L T P C 

201ACSSCBBE Basic Behavioral Etiquette - - - 2 

 

Objectives: 

Training is mainly focused on discipline, grooming, career planning and building 

personality. As it is the first year of the university, students are given awareness about the job 

market right from the start so that they prepare accordingly at their own pace and potential.  

 

Eliminating negative thought, developing enriching habits, unlocking individual 

potentials and well versed communication is the aim of this program. The module consists 

of   

 

i) Communication Skills                                

j) Goal Setting 

k) Career Planning 

l) Reaching your Potential 

m) Time Management 

n) Stress Management 

o) Grooming and Discipline 

p) Learning skills 

q) Listening Skills 

r) Team Building 

 

*Skill Development 
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SEMESTER – III 
 

Course Code Course Title L T P C 

20110AEC31                     Tamil-III 4 0 0 2 
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Course Code Course Title L T P C 

20111AEC31                   Advanced English-III 4 0 0 2 

 

Aim:  

To improve the knowledge of English  

Course  Objective: 

To familiarize with the organs of speech and the description and classification of speech 

sounds 

To understand consonant cluster, syllable, word accent and intonation. 

To know how to interpret graphics 

To write slogans and advertisements 

Course  Outcome:  

Understand phonetics  

Develop writing skill  

Able to develop creative writing 

UNIT –I  

The organs of speech, Classification of speech sounds, Vowels and Diphthongs 

UNIT –II  

Consonants, Consonant cluster  

UNIT – III 

Syllable, Word accent, Intonation 

UNIT – IV  

Idiom, Interpretation of graphics 

UNIT – V  

Slogan writing, Writing advertisement  

*Skill Development 

REFERENCE BOOKS: 

Author Title of the book Edition / Year Publisher 

T.B. Balasubramaniyan A text book of Phonetics for 

Indian Students   

Reprint 2008 Macmillian 

Meenakshi Sharma & 

Sangeetha Sharma 

Technical Communication 2011 Oxford University Press 
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Course Code Course Title L T P C 

20111AEC32                          English-III 4 0 0 2 

 

Aim: 

 To acquaint with learning English through literature 

Course  Objective: 

 To sensitize language use through prescribed text 

 To develop the conversational skills through one act plays 

Course  Outcome:  

 Appreciate different types of prose 

 Develop the conversational skills through one act plays  

 Enhance the skill of making grammatically correct sentences. 

UNIT – 1 

The Doctor’s World             - R.K. Narayan 

The Postmaster             - Rabindranath Tagore 

Princess September            - E.Somerest Maugham 

UNIT – II 

The Price of Flowers             -Prabhat Kumar Mukhopadhyay 

The Open Window             -Saki 

The Model Millionaire            -Oscar Wilde 

UNIT –III 

My Brother My Brother            - Norah Burke 

Uneasy Home Coming                     - Will F. Jenkins 

Resignation             - Premchand 

UNIT –IV 

The Referee                                      -W.H. Andrews & Geoffrey Dreamer 

The Case of the Stolen Diamonds    -Farrell Mitchell 

UNIT – V 
The Dear Departed             -Stanley Houghton 

The Princess and the Wood Cutter   -Alan Alexander Milne 

Text book: 

Author Title of the book Edition / Year Publisher 

SteuartH.King Nine Short Stories Reprint 2001 Blackie Books 

T.Prabhakar One – Act Play  Emerald 

 

*Skill Development 
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Course Code Course Title L T P C 

20115AEC33 Cell Biology and Genetics 4 1 0 4 

 

Aim 

The aim of the course is to give basic knowledge about the structure and function of cells and cellular 

components. 

Course objectives  
 To know the tools required for studying cell morphology  

 To enlight the students with structure and functions of various organelle  

 To understand the cytoskeletal network and extracellular matrix  

 To introduce the cell cycle, cell division and cell death process  

 

Course outcomes (CO’s)  
 Differenttiate the prokaryotic and eukaryotic cell  

 Understand the pricnciple behind studying the cell morphology using various microscope  

 Identify the structure and functions of each organelle in cell  

 Recognise the mechanism behind the protein sorting and transport to their destinations 

like lysosome, mitochondria and chloroplast  

 Maintenance of cytoskeleton structure and function of micro, macro and intermediary 

filaments  

 Identify the proteins involved in cell cell interaction  

 Enumerate the phases of cell cycle, events in cell division and mechanism of cell death. 
 

Unit I  
An Overview of cells: Origin and evolution of cells. Cell theory, Classification of cells – 

Prokaryotic and Eukaryotic cells. Comparison of prokaryotic and eukaryotic cells. Cell Membrane – 

Fluid mosaic model of membrane structure and its composition. Cell cycle. 

Unit II 

 Cytoplasmic organelles – Golgi bodies – Endoplasmic reticulum – Ribosomes – mitochondria 

– plastids – Lysosomes – micro bodies - peroxisomes – microfilaments –microtubules – centroles – 

Basal bodies -Cilia and flagella. 

Unit III 
 Cell growth and division – Nucleus, Nucleolus, chromatin chromosomes – structure of DNA - 

cell cycle – division – mitosis – meiosis . 

Unit IV 
 Genetics – Mendel’s laws – Epistasis –  Gene interaction - Lethal genes – inheritance of  

multiple genes - multiple alleles – structure of gene – gene mutation. 
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Unit V 
 Linkage and crossing over – mapping of chromosomes – Human cytogenetics  – sex linked 

inheritance – sex differentiation and determination -  Eugenics – Euphenics – population genetics. 

REFERENCES: 

1. Cell Biology – CB Powar 

2. Cell Biology – Rastogi S.C. 

3. Cell Biology – Verma and Agarwal 

4. Genetics – Verma and Agarwal 

5. Genetics – Strickberger 

 

*Employability 
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Course Code               Course Title L T P C 

20120AEC34             Programming in C 4 1 0 4 

Aim  

 To equip the students with fundamental programming principles  

Objective 

 To learn the concept of programming  

 To understand input and output functions  

 To study aboutStructures 

 To learn Pointers in C Language 

UNIT I 

 Evolution and Applications of C – Structure of a C Program – Data Types –Declarations – 

Operators – Expressions – Type conversions – Built-in functions. 

UNIT II 

 Data Input and Output – Control statements: IF, ELSE-IF, GOTO, SWITCH, WHILE-DO, 

DO-WHILE, FOR, BREAK and CONTINUE. 

UNIT III 

Functions: Defining and accessing functions-passing parameters of functions -Arguments – 

Recursive functions – Storage classes. 

    Arrays: Defining and processing Arrays – Multi dimensional arrays – passing arrays to 

functions – Arrays and strings – String functions – String Manipulations. 

UNIT IV 

Pointers:Pointers Declarations – Operations on pointers – pointers to functions – Pointer and 

Strings – pointers and arrays – array of pointers - Structures and pointers – unions. 

UNIT V 

 Data files – Opening, Closing, and processing files – Files with structures and unions – 

Register variables – Bit wise Operations – Macros- Preprocessing 

*Skill Development 

 

OUTCOMES:  

At the end of the course, the student should be able to:  

 Design C Programs for problems.  
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 Write and execute C programs for simple applications 

 

TEXT BOOK: 

 “Programming in C” – E. Balagurusamy – Tata McGrawHill Publications 

 

Book For Reference: 

1. “ Programming with C” – Byron S.Gottfried – Schaum’s outline series – Tata McGrawHill 

publications. 

2. “Let us C “ – Yeswant kanetkar – BPB Publications. 
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Course Code Course Title L T P C 

20115AEC35L Cell Biology and Genetics Lab-I 0 0 3 2 

Aim  

To identify and isolate the enzymes , Proteins,vitamins etc. 

Course Objective:  

This practical course on proteins describes qualitative and quantitative analysis, as well as its 

purification and characterization.  

Course outcomes (CO’s):  

 By the end of the course, students can be able to demonstrate the importance of the 

chromatography and their wide applications 

 Understand and apply the principles and techniques of separation of pigments, amino 

acid and protein which prepares students for further education and/or employment in 

teaching, basic research, or the health professions. 

 It trains the students in adopting various techniques in biological research. 

 would be able to separate the plant pigments, identify and distinguish different amino 

acid, protein, lipids 

 would be able to identify and outline the structure of an cell membranr at different 

magnification 

EXPERIMENTS 

1. Separation of Amino acids by Ascending, Descending, Circular & Two dimensional 

Paper Chromatography. 

2. Extraction of Brain Lipids  

3. Separation of Amino acids by TLC method. 

4. Separation of Lipids by TLC.  

5. Separation of Plant pigments by Column Chromatography. 

6. Separation of Serum protein by Paper Electrophoresis. 

7. Lipid Solubility of Membranes 

*Employability 

REFERENCES: 

1 Manuals in Biochemistry – J.Jayaraman 

2. Manual in Biochemistry – S,Ramakrishnan 

3. Practical Biochemistry – Plummer 

 4. Introductory Practical Biochemistry – S.K.Sawhney, Randhir Singh. 
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Course Code Course Title L T P C 

20120AEC36L  Programming in C lab 0 0 3 2 

 Course Objectives:  

• To make the student learn a programming language.  

• To learn problem solving techniques.  

• To teach the student to write programs in C and to solve the problems.  

Course Outcome 

 To know the proper lines of C, Encapsulation, Inheritance and Polymorphism 

 To explain the various data types, operations and functions of C 

 To know the concept of constructors and destructors 

 To explain the concept of inheritances, types of inheritance and polymorphism, virtual 

function 

 To explain the types of streams, format and format of input and output operations.  

Experiments 

1. Write a C program to find the roots of Quadratic Equation (all cases). 

2. Write a C program to find the Sum of Series (Sine, Cosine, ex) 

3. Write a C program to  reads an integer N and determine whether N is prime or not. 

4. Write a C program to Finding factorials, generating Fibnoacci Numbers using recursive 
functions 

5. Write a C program to find the numbers in Ascending and Descending order (use it to find 
largest and smallest numbers). 

6. Write a C program to find the sum of natural numbers using WHILE statement. 

7. Write a C program for Sorting of given names in alphabetical order. 

8. Write a C program  for Matrix Operations (Addition, Subtraction, Multiplication – use 
functions). 

9. Write a C program for String Manipulation without using String functions (String length, 
String Comparison, String Copy, Palindrome checking, counting words and lines in 
strings – use function pointers). 

*Skill Development 

 

REFERENCE 

1. Problem Solving and Program Design in C, 4th edition, by jeri R. Hanly and Elli 

B.Koffman. P.V.P.Siddhartha Institute of Technology(Autonomous), I B.Tech. 

syllabus under PVP14 regulations  
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2. Programming in C by Pradip Dey, Manas Ghosh 2nd edition Oxford University 

Press.  

3. E.Balaguruswamy, Programming in ANSI C 5th Edition McGraw-Hill  

4. A first book of ANSI C by Gray J.Brosin 3rd edition Cengagedelmer Learning 

India P.Ltd  

5. AL Kelly, Iraphol,Programming in C,4th edition Addison-Wesley – Professional 

6. Brain W.Kernighan & Dennis Ritchie, C Programming Language, 2nd edition, PHI 
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Course Code Course Title L T P C 

20120RMC37 Research Methodology 2 0 0 2 

Aim: 

To create a basic appreciation towards research process and awareness of various 

research publication  

Course  objectives: 

 To understand the steps in research process and the suitable methods. 

 To identify various research communications and their salient features 

 To carry out basic literature survey using the common data-bases 

 To give exposure to MATLAB platform for effective computational and graphic 

works required for quality research 

Course outcome: 

Ability to carry out independent literature survey corresponding to the specific 

publication type and  assess basic computational frameworks used in mathematical 

researches. 

 

UNIT I: Introduction to Research Methodology 

Meaning of research – Objectives of research – Types of research – Significance of 

research – Research approaches    

 

UNIT II: Research Methods 

Research  methods versus  methodology  – Research  and  scientific  method  – 

Criteria  of  good  research  – Problems encountered by researchers in India. 

 

UNIT III: Literature Survey  

Articles – Thesis –  Journals – Patents – Primary sources of journals and patents – 

Secondary sources – Listing of titles – Abstracts – Reviews – General treatises – 

Monographs. 

 

UNIT IV: Database Survey  

Database search – NIST – MSDS – PubMed –  Scopus – Science citation index – 

Information about a specific search. 

UNIT V: 

B. Sc. (Life Sciences) 

Basic Principles of Laboratory Life Sciences Laboratory 

Introduction - Access to Laboratory and Emergency Exits - Basic Biostatistics, Mean, 

Median, Mode and its Application - Fundamental of Biosafety, Bioethics, Replication – 

Advantages and Disadvantages, Standard division, Standard Error, Preparation of Chemicals 

– Percentage, Molarlity and Normality, Ratio Solution, PPM Solution etc. Ethical Issue in 

Animal Handinling, Basic of DMRT, ANOVA etc.  

*Employability 
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Course Code Course Title L T P C 

201ACLSOAN OFFICE AUTOMATION - - - 2 

Aim:  

Course Objectives: 

To provide an in-depth training in the use of office automation, internet and internet 

tools. The course also helps the candidates to get acquainted with IT.  

Course Outcomes: 

After completion of the course, students would be able to documents, spreadsheets, make 

small presentations and would be acquainted with the internet. 

UNIT I 

Knowing the basics of Computers 

UNIT II 

 Word Processing (MS word) 

UNIT III 

 Spread Sheet (MS XL) 

UNIT IV 

 Presentation (MS Power Point) 

UNIT V 

 Communicating with Internet 

Reference: 

1.  Fundamentals of computers - V.Rajaraman - Prentice- Hall of India  

2. Microsoft Office 2007 Bible - John Walkenbach, Herb Tyson, Faithe Wempen, cary N.      

Prague,Michael R  groh, Peter G.Aitken, and Lisa a.Bucki -Wiley India pvt. ltd.  

3. Introduction to Information Technology - Alexis Leon, Mathews Leon, and Leena Leon, 

Vijay     Nicole Imprints Pvt. Ltd., 2013.  

4. Computer Fundamentals - P. K. Sinha Publisher: BPB Publications  

5. https://en.wikipedia.org 

6. https://wiki.openoffice.org/wiki/Documentation 

7. http://windows.microsoft.com/en-in/windows/windows-basics-all-topics 
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SEMESTER – IV 

Course Code Course Title L T P C 

20110AEC41                     Tamil-IV 4 0 0 2 
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Course Code Course Title L T P C 

20111AEC41            Advanced English-IV 4 0 0 2 

 

Aim:  

 To improve the knowledge of English  

Objective: 

 To familiarize with the objectives and types of interview  

 To know the types of questions and answering techniques  

 To prepare reviews and proposals 

 To learn the grammatical forms 

 To understand the meaning of a poem and write the content 

 To write for and against a topic 

 To draw a flowchart 

 To write definitions 

Outcome:  

 Develop writing skill 

 Comprehend and describe poems 

 Learn interviewing skills 

UNIT –I  

Interviews  

Objectives, types, ten success factors, ten failure factors - Planning and preparation –

Presentation– Type of questions – Answering techniques. 

UNIT – II 

Flowchart, Proposals 

UNIT – III  

Discourse markers, Review 

UNIT IV  

Grammatical forms, Paraphrasing 

UNIT –V  

Definition, Writing for and against a topic. 

*Skill Development 

REFERENCE BOOKS: 

Author Title of the book Edition / Year Publisher 

Rajendra Pal & Essentials of Business 2015 Sultan Chand & Sons 
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J.S Korlahalli Communication 

Meenakshi Raman & 

Sangeetha Sharma 

Technical Communication 2011 Oxford University 

Press 

Wren & Martin English Grammar & 

Composition 

2009 S.Chand 
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Course Code Course Title L T P C 

20111AEC42          English-IV 4 0 0 2 

 

Aim: 

 To learn English through literature 

Course Objective: 

 To explore learners to the standard literary texts  

 To impart wisdom through morally sound poems and essays  

 To introduce Shakespeare to non-literature students 

Course Outcome:  

 Improve their ability to read and understand them 

 Know the genius of Shakespeare 

 Express one’s views in writing 

 

UNIT –I 

My Last Duchess       -Robert Browning 

The Toys         -Coventry Patmore 

I, too         -Langston Hughes 

UNIT –II 

How to be a Doctor        -Stephen Leacock 

My Visions for India       -A.P.J. Abdul Kalam 

Woman, not the weaker sex      -M.K. Gandhi  

UNIT –III 

The Best Investment I ever made-A.J.Cronin 

The Verger                                   -W.S Maugham 

A Willing Slave       -R.K.Narayan 

UNIT –IV 

Macbeth, As You Like It 

UNIT –V 

Henry IV, Tempest 

*Skill Development 
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Text book: 

 

Author Title of the book Edition / Year Publisher 

Devaraj English for Enrichment 2012 Emerald  Publishers 

Board of Editors Selected Scenes from Shakespeare 

Book I & II 

2012 Emerald Publishers 
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Course Code Course Title L T P C 

20115AEC43 Human Physiology 4 1 0 4 

 
 

Aim 

Student would know about their own body system and its functions.  

Course objectives  
 Human Physiology aims to promote mechanistic advances in human integrative and 

translational physiology.  

 Human Physiology provides a forum for many physiological areas.  

 

Course outcomes (CO’s)  
 The purpose of this course is to promote knowledge in the integration of theories, 

methods and research in human physiology.  

 It gives and exposure about human anatomy and physiology.  

 Understand Anatomy & Physiology of various systems in Human which gives a clear picture 
about various systems and their respective disorders.  

 Acquire good knowledge on Nervous & Muscular systems  
 A Fair knowledge on Human Reproductive Biology provides information with the system, 

hormones involved, disorders associated with them in, and treatments in both genders 

respectively. 6. Understand “Anatomy & Physiology of various Systems such as Nervous 

system, Muscular system, Reproductive system, Liver. 

Unit I  Digestive system 

 Anatomy of digestive system, Types of digestion, salivary, gastric and biliary secretions- 

composition and its physiological role.  Intestinal hormones. Movements in GIT. Digestion and 

absorption of carbohydrate, lipids & proteins. Digestion and absorption in small intestine. 

Unit II  Circulation 

 Respiratory system – Mechanism of respiration -  Blood – Composition – Haemopoiesis – 

functions of cells – Haemoglobin – Blood coagulation – Lymph- composition and function  - Heart -  

Cardiac cycle -  ECG   
 

Unit III  Excretory system 

 Structure of kidney and Nephron, Composition and formation of urine, role of kidney in  

regulation of acid-base balance.Muscle:  Kinds of muscle, structure, muscle proteins – functions – 

Mechanism of muscle contraction. 

Unit IV  Central Nervous system 

Central nervous system- General organization. Functional units. Resting and action potential- 

conduction of nerve impulse. Synaptic transmission. Brainchemical composition, metabolism, 
metabolic adaptation, neurotransmitters and cAMP. Biochemical aspects of learning and memory. 

Enkephalins and endorphins.  
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Unit V  Physiology of reproductive system 

 General anatomy of the male and female reproductive organs, steps of spermatogenesis, 

spermatozoan, transportation of sperm, female reproductive process – Maturation of 

ovum(Oogenesis) and fertilization process. Hormonal regulation of reproduction and pregnancy – 

Male and female sex hormones 

*Employability 

 

REFERENCES: 

1. Essentials of medical physiology – K.Sembulingam 

2. Human physiology – C.C.Chatterjee. 

3. Concise medical physiology – Chaudhuri 

4. Human physiology(systemic and applied) - Subhash shalya 

5. Text book of Medical physiology  – Guyton 

6. Text book of human physiology – Sharadha subramaniam 
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Course Code Course Title L T P C 

20120AEC44 
Fundamentals of Computing 

5 1 0 5 

 
Aim: 

To equip the students with Basic concepts of computing 

Course Objective: 

 Identify the main system elements of a computer system. 

 Describe the main hardware components of a Personal Computer 

 Describe the main software elements of a computer system 

 Describe the Internet Concepts. 

Course Outcomes: 

 Be familiar with basic hardware and software types 

 Be familiar basic understanding of the structure and operation of a computer 

 Identify the components required to build different types of Multimedia tools 

 Be familiar basic understanding of the Internet concepts 

UNIT I 

 Introduction to Computer – Classification of Digital Computer system – Computer 

Architecture – Memory Units – Auxiliary Storage Devices – Input and Output devices. 

UNIT II 

 Introduction to Computer Software - Operating System – Programming Languages – General 

Software features and trends. 

UNIT III 

 Database System: Introduction – Data processing – Introduction to Data Base Management 

System - Data base design. 

UNIT IV 

 Internet -Introduction - hardware and software requirement web browser-email concepts- 

chatting – Intranet – WWW concepts. 

UNIT V 
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 Multimedia tools – Virtual Reality – E-Commerce – Data warehousing – Data mining – 

Geographical Information System – Computer in Business, industry, home, education and training. 

*Skill Development 

 

Text book: 

1. Fundamentals of Information technology –  Alexis leon, Mathews leon , BPB 

Publications,  

2. The compact guide to micro-soft office professional Ron Mansfield, BPB publications 
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ENVIRONMENTAL STUDIES 
(for under graduate students) 

Course Code Course Title L T P C 

201ENSTU45 Environmental studies 2 0 0 2 

 

Aim 

 Creating awareness about the environmental problems among people.              

Imparting basic knowledge about the environment and its allied problems 

 

Course Objectives: 
 Creating the awareness about environmental problems among people. 

 Imparting basic knowledge about the environment and its allied problems. 

 Developing an attitude of concern for the environment. 

 Motivating public to participate in environment protection and environment 

improvement. 

 Acquiring skills to help the concerned individuals in identifying and solving 

environmental problems. 

 Striving to attain harmony with Nature. 

Course Outcomes: 

Students who graduate with a major in environmental science will be able to: 

1. Understand the principles of ecology and environmental issues that apply to air, land, 

and water issues on a global scale; 

2. Develop critical thinking and/or observation skills, and apply them to the analysis of a 

problem or question related to the environment; 

3. Demonstrate ecology knowledge of a complex relationship between predators, prey, 

and the plant community; 

4. Apply their ecological knowledge to illustrate and graph a problem and  

5. describe the realities that managers face when dealing with complex issues; and 

6. Understand how politics and management have ecological consequences. 

1. Nature of Environmental Studies  
Definition, scope and importance.  

Multidisciplinary nature of environmental studies  

Need for public awareness.  

2.Natural Resources and Associated Problems.  

a) Forest resources: Use and over — exploitation, deforestation, dams and their effects 

on forests and tribal people.  

b) Water resources: Use and over — utilization Of surface and ground water, floods, 

drought, conflicts over water, dams benefits and problems.  

c) Mineral resources: Usage and exploitation. Environmental effects of extracting and 

using mineral resources.  

d) Food resources: World food problem, changes caused by agriculture effect of modern 

agriculture, fertilizer — pesticide problems.  

e) Energy resources: Growing energy needs, renewable and non — renewable energy 

resources, use of alternate energy sources. Solar energy, Biomass energy, Nuclear 

energy.  

f) Land resources: Solar energy, Biomass energy, Nuclear energy, Land as a resource, 

land degradation, man induced landslides, soil erosion and desertification,  

Role of an individuals in conservation of natural resources.  

2. Ecosystems  
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Concept of an ecosystem.  

Structure and function of an ecosystem.  

Producers, consumers and decomposers.  

Energy flow in the ecosystem.  

Ecological succession.  

Food chains, food webs and ecological pyramids.  

Introduction, types, characteristics features, structure and function of the following 

ecosystem:  

a) Forest ecosystem, b) Grassland ecosystem, c) Desert ecosystem,  

d) Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries).  

 

4. Biodiversity and its conservation 

 Introduction — Definition: genetic, species and ecosystem diversity. 

Bio — geographical classification of India.  

Value of biodiversity: consumptive use, productive use, social, ethical, aesthetic and 

option values.  

India as a mega — diversity nation.  

Western Ghat as a biodiversity region.  

Hot— spot of biodiversity.  

Threats to biodiversity habitat loss, poaching of wildlife, man — wildlife conflicts.  

Endangered and endemic species of India.  

Conservation of biodiversity: In — situ and Ex — situ conservation of biodiversity.  

5. Environmental Pollution  

Definition: Causes, effects and control measures of: Air pollution, Water pollution, 

soil pollution, Marine pollution, Noise pollution, Thermal pollution, Nuclear hazards.  

Solid waste Management: Causes, effects and control measures of urban and 

industrial wastes. Role of a individual in prevention of pollution.  

 

6. Social Issues and the Environment  

 

Disaster management: floods, earthquake, cyclone, tsunami and landslides.  

Urban problems related to energy Water conservation, rain water harvesting, 

watershed management  

Resettlement and rehabilitation of people; its problems and concerns.  

Environmental ethics: Issue and possible solutions.  

Global wanTling, acid rain, ozone layer depletion, nuclear accidents and holocaust.  

Wasteland reclamation.  

Consumerism and waste products.  

7. Environmental Protection  

From Unsustainable to Sustainable development.  

Environmental Protection Act.  

Air (Prevention and Control of Pollution) Act.  

Water ( Prevention and control of Pollution) Act.  

Wildlife Protection Act.  

Forest Conservation Act.  

Population Growth and Human Health, Human Rights. 

8. Field Work  

Visit to a local area to document environmental assets — River / Forest / Grassland / 

Hill / Mountain.  

or 
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Visit to a local polluted site — Urban / Rural I lad Listrial / Agricultural.  

or  

Study of common plants, insects, birds. 

or  

Study of simple ecosystems -— ponds, river, hill slopes, etc.  

 

*Skill Development 

References:  

1) Agarwal, K.C,200l, Environmental Biology, Nidi Pub. Ltd., Bikaner.  

    2) Bharucha Erach, The l3iodiversity of India, Mapin Publishing Pvt, Ltd.,   

Ahmedabad 380013, India, Email: rn4pin@icenet.net (R)  

3) Brunner R.C., 1989, 1-lazardous Waste Incineration, McGraw Hill Inc. 480p  

4) Clank R.S., Marine Pollution, Clanderson Press Oxford (TB)  

5) Cunningham, W.P. Cooper, T.H. Gorhani, E. & Hepworth, M.T.2001, 

Environmental Encyclopedia, Jaico Pub. Mumbai, Il96p  

6) De A.K., Environmental Chemistry, Wiley Wastern Ltd.  

7) Down to Earth, Centre for Science and Environment, New Delhi. (R)  

8) Gleick, H., 1993, Water in crisis, Pacific Institute for studies in Dcv., Environment 

& Security. Stockholm Env Institute. Oxford Univ. Press 473p  

9) Hawkins R.E., Encyclopedia of Indian Natural History, Bombay  Natural History 

Society, Bompay (R)  

10) Heywood, V.K. & Watson, R.T.1995, Global Biodiversity Assessment, Crnbridge 

Univ. Press 1140 p.  

11) Jadhav, H. and Bhosale, VJvI. 1995, Environmental Protection and  

Laws, Himalaya Pub. House, Delhi 284p.  

12) Mickinney, M.L. and School. R.M. 1196, Environmental Science  

  Systems and Solutions, Web enhanced edition, 639p.  

13) Miller T.G. Jr. Environmental Science. Wadsworth Publications Co. (TB).  

14) Odum, E.P. 1971, Fundamentals of Ecology, W.B. Saunders Co. USA,574zp.  

15) Rao M.N. and Dana, A.K. 1987, Waste Water Treatment, Wxford & 

   IBH Publ. Co. Pvt. Ltd., 345p  

16) Sharma B.K., 2001, Environmental Chemistry, Gokel PubI. Hkouse,  

  Meerut  

17) Survey of the Environment, The Hindu (M)  

18) Townsend C., Harper, J, and Michael Begon, Essentials of Ecology,  

   Blackwell Science (TB) 

19) Trivedi R.K. Handbook of Environmental Laws, Rules, Guidelines,  

     Compliances and Standards, vol. 1 and II, Environmental Media (R)  

20) Trivedi R.K. and P.K. Goel, Introduction to air pollution, Techno— Science   

Publications (TB)  

21)Wagner K.D., 1998, Environmental management, W.B. Saunders Co.  

      Philadelphia, USA 499p,  

22) Paryavaran shastra — Gholap T.N,  

23) Paryavaran Sahastra — Gharapure  

(M) Magazine  

(R) Reference  

(TB) Textbook 
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Course Code Course Title L T P C 

20115AEC46L Biochemical Techniques Lab-II 0 0 3 2 

 
 

Aim  

The aim of the course is study about Hematology experiments and buffer preparation  

Course Objective: 

 Describe the process of buffer  

 Discuss how the hemoglobin, hematocrit, erythrocyte to indices, and ESR are used to 

diagnose. 

 Discuss how the clinical science of hematology 

Course outcomes (CO’s): 

By the end of the course,  

 students can be able to demonstrate the importance of the blood, buffer and their wide 

applications 

 This skill based course will teach the students the various instrumentations that are 

used in the analytical laboratories. 

 This course covers both fundamental and applications of the instruments that are 

routinely used for the characterization of biomolecules 

 Perform skillful specimen collection, identification and processing 

 Utilize communication skills necessary for working in the health care setting 

 Exhibit professionalism, initiative, positive interpersonal skills, teamwork, respect and 

integrity. 

 

EXPERIMENTS 

 

1. Preparation of Buffer varying in their strength and pH value of Acetate, Phosphate, 

Bicarbonate and Citrate buffers. 

2. Determination of pKa value of Amino acids  

3. Hematology  

ABO Blood grouping,  

Haemoglobin estimation,  
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RBC Count WBC count  

Blood smear preparation,  

ESR, 

PCV 

*Employability/Entrepreneurship 

 

REFERENCES: 

1. Manuals in Biochemistry – J.Jayaraman 

2. Manual in Biochemistry – S,Ramakrishnan 

3. Practical Biochemistry – Plummer 

4. Introductory Practical Biochemistry – S.K.Sawhney, Randhir Singh. 
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Course Code Course Title L T P C 

20120AEC47L WEB DESIGN LAB 0 0 3 2 

 

Aim 

The aim of this lab is to to develop an ability to design and implement static and dynamic 

website 

 

Course Outcome 

 Acquire knowledge about functionalities of World Wide Web and E-Mail. 

 Apply a structured approach to identifying needs, interests, and functionality of a 

website. 

 Write well-structured, easily maintained, standards-compliant, accessible HTML 

code. 

 Write CSS code to present html pages in different ways. 

 ExploreMarkup languages features and create interactive web pages using them. 

 Design dynamic websites that meet specified needs and interests. 

 Learn and design Client side validation using scripting languages. 

 Acquire knowledge about Scripting libraries 

Course objective 

 This course is intended to teach the basics involved in publishing content on the 

World Wide Web. 

  This includes the ‘language of the Web’ – HTML, the fundamentals of how the 

Internet and the Web function, a basic understanding of graphic production with a 

specific stress on creating graphics for the Web, and a general grounding introduction 

to more advanced topics such as programming and scripting.  

 This will also expose students to the basic tools and applications used in Web 

publishing. 

Experiments 

 

1. Create a Web page for ABC INFOTECH LTD., with necessary images and marquee. 

2. Create Web pages which displays the menu card of a hotel.  The first page should contain the 

list of items available.  After selection of one item, the corresponding details should be 

displayed on the next page. 
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3. Create a Web page which displays the balance sheets for the given list of companies (same as 

above problem). 

4. Create a Web page for XYZ INFOTECH LTD., to display the company profile employee 

details balance sheet, receive resume, customer service using links. 

5. Using frames create web pages for a travel agency  

6. Create a Web page using forms for our college students admission process.  (Use list box, 

push button, radio button, command button, rich text box, text box, etc where ever applicable) 

7. Create a Web page which receives suggestions from customers for a software development & 

consultancy agency using necessary. 

*Skill Development 

REFERENCE 

1. Achyut Godbole,Atul Kahate"Web Technologies:TCP/IP,Web/Java 

Programming, and Cloud Computing”,Third Edition,McGraw Hill Education. 

2. Deitel, Deitel, Goldberg, "Internet & World Wide Web How to Program", Third 

Edition, Pearson Education, 2006.  

3. Raj Kamal, “Internet and Web Technologies”, Tata McGraw-Hill. 
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Course Code Course Title L T P C 

201ACLSLMS Leadership and Management 

Skills 

- - - 2 

Aim:  

The aim of the course cultivating and nurturing the innate leadership skills of the 

youth so that they may transform these challenges into opportunities and become torchbearers 

of the future by developing creative solutions. 

Course Objective: 

The Module is designed to: 

 Help students to develop essential skills to influence and motivate others 

 Inculcate emotional and social intelligence, and integrative thinking for 

effective leadership 

 Create and maintain an effective and motivated team to work for the society 

 Nurture a creative and entrepreneurial mindset 

 Make students understand the personal values and apply ethical principles in 

professional and social contexts. 

Course Outcomes : 

Upon completion of the course, students will be able to: 

1. Examine various leadership models and understand/assess their skills, 

strengths and abilities that affect their own leadership style and can create 

their leadership vision 

2. Learn and demonstrate a set of practical skills such as time management, self 

management, handling conflicts, team leadership, etc. 

3. Understand the basics of entrepreneurship and develop business plans 

4. Apply the design thinking approach to leadership  

5. Appreciate the importance of ethics and moral values for making of a 

balanced personality. 

UNIT I- Leadership Skills  

a. Understanding Leadership and its Importance 

• What is leadership? 

• Why Leadership required? 

• Whom do you consider as an ideal leader? 

b. Traits and Models of Leadership 

• Are leaders born or made? 

• Key characteristics of an effective leader 

• Leadership styles 

• Perspectives of different leaders 

c. Basic Leadership Skills 

• Motivation 
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• Team work 

• Negotiation 

• Networking 

UNIT II - Managerial Skills  

a. Basic Managerial Skills 

• Planning for effective management 

• How to organise teams? 

• Recruiting and retaining talent 

• Delegation of tasks 

• Learn to coordinate 

• Conflict management 

b. Self Management Skills 

• Understanding self concept 

• Developing self-awareness 

• Self-examination 

• Self-regulation 

UNIT III - Entrepreneurial Skills  

a. Basics of Entrepreneurship 

• Meaning of entrepreneurship 

• Classification and types of entrepreneurship 

• Traits and competencies of entrepreneur 

b. Creating Business Plan 

• Problem identification and idea generation 

• Idea validation 

• Pitch making 

UNIT IV - Innovative Leadership and Design Thinking  

a. Innovative Leadership 

• Concept of emotional and social intelligence 

• Synthesis of human and artificial intelligence 

• Why does culture matter for today's global leaders 

b. Design Thinking 

• What is design thinking? 

• Key elements of design thinking: 

- Discovery 

- Interpretation 

- Ideation 

- Experimentation 

- Evolution. 

• How to transform challenges into opportunities? 

• How to develop human-centric solutions for creating social good? 

UNIT V- Ethics and Integrity 

a. Learning through Biographies 

• What makes an individual great? 
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• Understanding the persona of a leader for deriving holistic inspiration 

• Drawing insights for leadership 

• How leaders sail through difficult situations? 

b. Ethics and Conduct 

• Importance of ethics 

• Ethical decision making 

• Personal and professional moral codes of conduct 

• Creating a harmonious life 

 

*Skill Development 

Bibliography and Suggested Readings : 

Books 

 Ashokan, M. S. (2015). Karmayogi: A Bbiography of E. Sreedharan. Penguin, UK. 

 Brown, T. (2012). Change by Design. Harper Business 

 Elkington, J., & Hartigan, P. (2008). The Power of Unreasonable People: How Social 

Entrepreneurs Create Markets that Change the World. Harvard Business Press. 

 Goleman D. (1995). Emotional Intelligence. Bloomsbury Publishing India Private 

Limited 

 Kalam A. A. (2003). Ignited Minds: Unleashing the Power within India. Penguin Books 

India 

 Kelly  T.,  Kelly  D.   (2014).  Creative  Confidence:  Unleashing  the  Creative  Potential  

Within Us 

All. William Collins 

 Kurien V., & Salve G. (2012). I Too Had a Dream. Roli Books Private Limited 

 Livermore D. A. (2010). Leading with cultural intelligence: The New Secret to Success. 

New York: American Management Association 

 McCormack M. H. (1986). What They Don’t Teach You at Harvard Business School: 

Notes From A Street-Smart Executive. RHUS 

 O'Toole J. (2019) The Enlightened Capitalists: Cautionary Tales of Business Pioneers 

Who Tried to Do Well by Doing Good. Harpercollins 

 Sinek S. (2009). Start with Why: How Great Leaders Inspire Everyone to Take Action. 

Penguin 

 Sternberg R. J., Sternberg R. J., & Baltes P. B. (Eds.). (2004). International Handbook of 

Intelligence. Cambridge University Press. 

E-Resources 

 Fries, K. (2019). 8 Essential Qualities That Define Great Leadership. Forbes. Retrieved 

2019- 02-15 from https://www.forbes.com/sites/kimberlyfries/2018/02/08/8-essential- 

qualities-that-define-great-leadership/#452ecc963b63. 

 How to Build Your Creative Confidence, Ted Talk by David Kelly - https://www.ted. 

com/talks/david_kelley_how_to_build_your_creative_confidence 

 India’s Hidden Hot Beds of Invention Ted Talk by Anil Gupta - https://www.ted.com/ 

talks/anil_gupta_india_s_hidden_hotbeds_of_invention 
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 Knowledge@Wharton Interviews  Former  Indian  President  APJ  Abdul  Kalam  -  .  

"A Leader Should Know How to Manage Failure" https://www.youtube.com/ 

watch?v=laGZaS4sdeU 

 Martin, R. (2007). How Successful Leaders Think. Harvard Business Review, 85(6): 60. 

 NPTEL Course on Leadership - https://nptel.ac.in/courses/122105021/9 
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Course Code Course Title L T P C 

201ACSSAQA General Aptitude and Quantitative  Ability - - - 2 

Course Outcome: 

 Understand and practice quantitative aptitude 

 Understand and practice Logical reasoning 

 Understand and practice verbal reasoning 

 Understand different placement practice techniques 

1. General Aptitude 

 Introduction 

 Introduction to Aptitude Tests 

 Diagnostic Tests 

 Introduction to Speed Maths 

 Quantitative Ability – Number Theory 

 Numbers 

 Properties of Numbers 

 Concept of Multiples and Factors 

 LCM and HCF 

 Factorial Concept 

 Last Digit Concept 

 Remainders Concept 

 

Quantitative Ability - Arithmetic - 1 

 Percentage 

 Ratio and Proportion 

 Simple Interest and Compound Interest 

 Profit Loss 

 Discount 

 Mixture and Allegation 

 Questions from Company Papers will be discussed 

Quantitative Ability - Arithmetic - 2 

 Speed Distance Time 

 Time and Work 

 Chain Rule 

 Clocks and Calendars 

 Averages 

 Questions from Company Papers will be discussed 

 

Quantitative Ability – Algebra 

 Basic Terminologies in Algebra 

 Equations 
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 Simple Equation 

 Quadratic Equation 

 Cubic Equation 

 Functions 

 Graphs 

 Maxima and Minima 

 Questions from Company Papers will be discussed 

Quantitative Ability – Modern Maths 

 Set Theory  

 Fundamental way of Counting 

 Permutations and Combinations 

 Probability 

 Questions from Company Papers will be discussed 

 Data Analysis 

 Data Sufficiency 

 

Analytical and Logical Reasoning 

 Mono variate conditions 

 Multi variate conditions 

 

Puzzles 

 Coding 

 Decoding 

 Family tree 

 Direction sense 

 Alpha numeric 

 Brain teasers 

 Deductive Reasoning 

 Visual Sequence 

 Mathematical Reasoning 

 

2. English Aptitude 

Fill in the blanks 

Comprehension 

Odd man out 

Phrases and Sentences 

Sequencing 

Basic Grammar 

 
*Skill Development 
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SEMESTER V 

 

Course Code Course Title L T P C 

20115AEC51 Enzymes 4 1 0 4 

 

Aim 

To learn the application of enzymes in health and diseases  

 

Course objectives  

 To understand the basic concepts of enzymes  

 To study the kinetics of enzyme catalysed reactions  

 To learn the mechanism of action of en 

 zymes and enzyme inhibition concepts  

 To understand various modes of enzyme regulation  

 

Course outcomes (CO’s)  

o Understand the basic concepts on enzymes  

o Relate the initial velocity and substrate concentration of enzymes and be able 

to understand the kinetics of inhibition reactions  

o Able to understand the regulation pattern of various enzymes  

o Relate the regulation pattern of enzymes for its application in health and 

diseases  

 Understand the application of enzymes in Industrial and therapeutic. 
 

Unit I 

Enzymes – Definition, Nomenclature, Classification of enzymes based on IUB system, Properties, 

Enzymes Specificity, Specific activity, Coenzymes –  Functions, (NAD,NADH,FAD,FMN,TPP,PLP) 

Units of enzyme activity, turn over number.  Metallo enzymes and metal activated enzymes. Non-

protein enzyme-ribozymes and abzymes. 

Unit II 

Mechanism of Enzyme action – Active site, Lock and key hypothesis, Koshland’s model,  

Mechanism of enzyme catalysis – Acid base catalysis, covalent catalysis; enzyme regulation -  

Allosteric enzymes – properties -  Feedback regulation;  

Unit III 

Enzyme Kinetics:  Factors influencing enzyme activity.  Derivation of Michaelis – Menton 

equation, Line weaver – Burk plot, activators,- enzyme inhibition  (competitive, Non-Competitive and 

uncompetitive)- enzyme inhibitors. 

Unit IV 
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Multienzyme complex  – PDH, isoenzymes - lactate dehydrogenase -   Immobilized enzymes –  

principles, methods and applications  

Unit V 

Applications of enzymes in industry and therapeutics -     Clinical significance of serum enzymes -  

Enzyme electrodes, enzyme biosensors ,principles, types and their applications - Biochips.  

 

*Employability/Entrepreneurship/Skill Development 

REFERENCES: 

1. Enzymes – Dixon & Webb. 

2. Understanding enzymes – T.Palmer, Prentice Hall. 

3. Fundamentals of enzymes – Price. 

4. Biochemistry – Stryer 

5. Enzymes – P.Ashokan. 

6. Enzyme Kinetics – Marangoni A.G. 
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Course Code Course Title L T P C 

20115AEC52 Bioenergetics and Metabolism 4 1 0 3 

Aim 

The aim of this course is to associate concepts in the areas of bioenergetics and 

metabolism. 

Course objectives  

 The focus is on the main metabolic pathways involved in carbohydrate, lipid, and 

protein metabolism, how these pathways are regulated and disrupted in disease and 

how energy is obtained to meet the cell’s needs. 

 To shed knowledge on generation and transformation of energy in metabolic 

pathways.  

 To know the various metabolic pathways associated with carbohydrate, lipid , protein 

and nucleic acid metabolism, their regulation and associated disorders.  

 To understand the inter relationship of carbohydrate, lipid , protein and nucleic acid 

metabolism and understand the importance of TCA cycle.  

 To aware about the homeostatis of glucose of metabolites by intrinsic and extrinsic 

control mechanism.  

 

Course outcomes (CO’s)  

 Gain knowledge on glucose anabolic and catabolic pathways that ultimately control 

the glucose homeostatis.  

 Able to explain the role of lipids, their metabolism and their stringent control by 

hormones and other factors.  

 Understand the anabolic and catabolic processes associated with amino acids and 

nucleic acids and their regukation.  

 Able to understand the energy Biological oxidation  

Unit I : Approaches to Biochemical Investigations. 

Whole Organism studies – perfusion of isolated organs – Tracer Techniques and 

mutant studies.  Studies of elucidation of metabolic pathways. 

Bioenergetics:Free energy concept, standard free energy – loss of thermodynamics - 

endergonic and exergonic reactions, high and low energy phosphates – energy Transfer in 

metabolism. 

Unit II:Carbohydrate metabolism 

  Glycolysis – reactions – energetics – oxidation of pyruvate  – TCA  cycle – reactions 

– amphibolic role -  energetics – glycogenesis – glycogenolysis - Gluconeogenesis –  HMP 

shunt -  metabolic significance. Glucuronic acid cycle. 

Unit III: Lipid metabolism 

 Lipogenesis – Fatty Acid synthase complex – Oxidation of fatty acids –            

(α,β,ω ) – Role of carnitine – metabolism of Triglycerides and  Phospholipids  – Ketogenesis 

– ketolysis – Synthesis and degradation of cholesterol –  lipoprotein metabolism. 
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Unit IV:Protein, nucleic acid and porphyrin metabolims 

 Biological value of protein - Nitrogen balance – Deamination – Transamination – 

Decarboxylation – Urea cycle. Biosynthesis and degradation of  purine and pyrimidine 

nucleotides – Denovo and salvage pathway .  Biosynthesis and degradation porphyrin and 

Heme. 

Unit V:Biological oxidation 

 Biological Oxidation- Enzyme and Coenzymes in Oxidation – reduction reactions – 

Electron Transport chain – Inhibitors – Oxidative phosphorylation – Chemiosmotic Theory – 

mechanism – structure of ATP synthase complex -  Inhibitors, uncouplers, Ionophores – 

substrate level phosphorylation. 

 

*Employability/Entrepreneurship/Skill Development 

REFERENCES: 

1. Harper’s Biochemistry -Murray, etal.,  McGraw Hill. 

2. Principles of Biochemistry - Nelson Co.- Lehninger.  

3. Biochemistry – Champe 

4. Biochemistry – An introduction - Mckee. 

5. Textbook of Medical Biochemistry – M.N.Chatterjee. 
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Course Code   Course Title L T P C 

20115AEC53 Immunology 4 1 0 4 

Aim 

The aim of the course is deals with the study of an organism’s immune system, in 

both health and disease. 

Course Objectives:  

  The students will be able to identify the cellular and molecular basis of immune 

responsiveness. 

 The students will be able to describe the roles of the immune system in both 

maintaining health and contributing to disease. 

 The students will be able to describe immunological response and how it is triggered 

and regulated. 

 The students will be able to demonstrate a capacity for problem-solving about 

immune responsiveness. 

 The students will be able to transfer knowledge of immunology into clinical decision-

making through case studies presented in class. 

Course Outcomes (CO’s):  

The students may understand the immune system, its components and various techniques 

used in bio manipulation. 

 Describe surface membrane barriers and their protective functions.  

 Explain the importance of phagocytosis and natural killer cells in innate body defense. 

 Describe the roles of different types of T cells, B cells and APCs.  

 Compare and contrast the origin, maturation process, and general function of B and T 

lymphocytes. 

Unit I 

The immune system-Components – Lymphoid Organs, Primary, Secondary, Tertiary 

– Lymphoid Tissues – Cells of the immune system. Immunity-Innate, Acquired – Active and 

Passive immunity – phagocytosis – Inflammation. 

Unit II 

Antigens-Antigenicity – Immunogenicity – Types of antigens – Haptens – specificity–

Blood group antigens – Blood grouping and applications. Immunoglobulins. Structure – 

Functions –  classes of immunoglobulins and functions.Complement system - Complement – 

classical and alternate pathway – Consequence of activation . 

Unit III 

Immune response-  B and T cell development Cellular interactions – Antigen 

Presenting Cell(APC) –Major Histocompatability complex ( MHC) – cytokines –  T Cell 

Receptor(TCR) – cluster of differentiation –  Humoral Immunity (HI) and  Cell Mediated 

Immunity (CMI) – Regulation of immune response – Primary and secondary immune 

response – Immuno tolerance. 
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Unit IV 

Serological  Techniques- Antigen – Antibody reactions -characteristics – Precipitation 

– types – immunodiffusion – Immunoelectrophoresis -  Agglutination – Complement 

Fixation  -  opsonization – bacteriolysis - Immunofluorescence –  RIA amd  ELISA .  

Production of antisera – Production of monoclonal and polyclonal antibodies – Hybridoma 

technology. 

Unit V 

Immunity to infection - Autoimmunity – causes – types – hypersensitivity – 

classification – mechanism – organ transplantation – graft rejection- tissue typing – 

immunosuppressive drugs. 

 

*Employability/Entrepreneurship/Skill Development 

REFERENCES: 

1.  Kuby, Immunology - Richard .A. Goldshy, WM.Freeman & Co. 

2.  Roitts.  Essential Immunology Roitt etal., Blackwell science  

3. Immunology, Short Course - Eli Benjamin AV. et al. 

4. Fundamentals of Immunology  - Wier et al. 

5. Fundamental Immunology - Coleman. 

6. Immunology an introduction – Tizard 
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Discipline Specific Elective -I 

 

Course Code Course Title L T P C 

20115DSC54A Pharmaceutical Biochemistry 4 1 0 3 

 

Aim 

The aim is to identify the needs and differences in drug use for various patient groups, and 

devise appropriate strategies from perspectives of dosage forms. 

 

Course objectives The students should be able to:  

 Explain the relationship among physicochemical and biological factors, dosage forms, 

routes of administration and therapeutic outcomes  

 Illustrate the principles of pharmaceutics and biopharmaceutics in dosage form design 

and development  

 Describe production procedures, quality control measurements and stability 

improvements for tablets and sterile products and different routes of drug 

administration in principles and applications  

Course outcomes (CO’s)  

 Students be able to explain biopharmaceutical, physiological, biochemical and cell 

biology-related aspects on the transport and metabolism of drugs in the 

gastrointestinal tract and in the liver.  

 Students be able to explain mechanisms behind the transport of drug and metabolism 

and how drugs can interact with other drugs and food and methods to study these - 

having developed its ability to plan, compile, analyse and report experiment that has 

importance for biopharmaceutical issues -  

 Students be able to account for regulatory requirements within the biopharmaceutical 

area  

 Students be able to describe the role of biopharmaceutics in drug development within 

the pharmaceutical industry  

 

Unit I 

 Pharmacodynamics and kinetics- Drug – Definition,  Nomenclature, Classification.  

Routes of drug administration.  Drug Absorption, Drug Distribution. Principles of Drug 

action , Mechanism of drug action – physical, chemical, enzymes, receptors.  Combined 

effect of drugs.  Dose – response relationship. Factors  modifying drug action- novel methods 

of drug administration. Drug excretion – kinetics of elimination. 

Unit II 

 Biotransformation – endogenous and exogenous substance – benzpyrene and 

phenacetin – bilirubin – corticosteroids -  Phase I and Phase II reactions   -  Drug 

metabolizing enzymes. Cytochrome P450 monoxygenase and flavin monoxygenase – 

Physiological importants of Xenpbiotic metabolism. 

Unit III 
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 Chemotherapy – Antibacterial , Antifungal, Antiviral agents. Cholinergic and 

Anticholinergic drugs.Cardiac glycosides – digitalis – hypolipidemic drugs  - statins  – 

Plasma expanders. 

Unit IV 

 Adverse Drug Effects – Side effects – secondary effect – Toxic effects – Poisoning – 

Intolerance – Idiosyncrasy – Drug allergy – Photosensitivity – Drug addiction – Drug abuse – 

Drug withdrawl reactions – Teratogenicity. Biochemical Mechanism of Drug resistance. 

Toxicity assessment- acute, subchronic, chronic exposure, determination of ED50 and LD50 

values. 

Unit V 

 Anaesthesia – Stages of Anaesthesia.  Anaesthetic  classification – Inhalational and 

Intravenous anaesthetics. Antiepileptic drugs – Phenobarbitone, Phenytoin.  Antianxiety 

drugs.  Benzodiazepines.  beta-blockers.  Antimaniac drugs – Lithium carbonate. Antiseptics 

and Disinfectants – phenol and related compounds, formaldehyde, ethanol. 

 

*Employability 

REFERENCES: 

1. Essentials of Medical Pharmacology – K.D.Tripathi. 

2. Principles of Medicinal Chemistry – W.O.Foye. 

3. Pharmacology and pharmocotherapeutics – R.S Satoskar et al., 

4. Textbook of pharmaceutical chemistry – Jayashree ghosh 

5. Biochemistry an introduction – Mckee 
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Course Code Course Title L T P C 

20115DSC54B Basic Biotechnology 4 1 0 3 

 

AIM:  

 The aim of the paper to study about basic biotechnology about animal and plant 

tissue culture, genetic and transformation techniques in animals, plants and its 

applications in various fields.  

Course Objectives: 

 It gives introduction to the various transformation techniques employed in 

animal, plant systems.  

 It also describes the application of genetically modified animals, plants in the 

various fields of science.  

 The techniques of animal cell, plant tissue culture and its industrial and 

medical applications are described.  

Course Outcome: 

 To understand principles of animal culture, media preparation. 

 To explain basic principles of cloning.  

 To get insight in applications or recombinant DNA technology in agriculture, 

production of therapeutic proteins.  

 To describe commercial production of fuels, microbial enzymes. 

 To explain the microbial degradation of pesticides, Bioremediation& 

Biofertilizers 

Unit I:  Fermentation Biotechnology –Biotechnology – scope and importance, Basic 

principles of microbial growth, Bioreactor- batch and continuous bioreactor, 

fermentation culture medium, downstream processing. Fermentation production of 

penicillin and vitamin B12.  

Unit II:  Food and Industrial Biotechnology – Fermentation production of yoghurt 

and cheese.Production of single cell protein; spirulina: cultivation and uses. 

Biofertilizers – blue green algae: cultivation and uses. Production of amylase and 

protease.  

Unit III: Molecular Biotechnology - Basic principles of cloning, Introduction of 

foreign DNA in to host by particle bombardment gun, electroporation and 

microinjection. Basic Polymerase Chain Reaction (PCR), applications, Micro 

arrays, the human genome project.  

Unit IV: Animal and Plant Biotechnology – Elementary details of Animal cell and 

tissue culture, medium, transfection, targeted gene transfer, transgenic 
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animals.Plant cell and tissue culture, medium, totipotent, pluripotent cells, 

protoplast culture, artificial seeds, and transgenic plants.  

Unit V: Environmental Biotechnology – Biological fuel generation- ethanol and 

methane from biomass. Sewage treatment. Bioremediation: oil spill cleanup, 

bioleaching, IPR, Biosafety and hazards of environmental engineering.  

 

*Employability 

REFERENCE BOOKS: 

1. Molecular Biotechnology: Principles and Applications of Recombinant DNA- B.R. 

Glick & J.J. Pasterak, ASM Press, Washington, D.C., 2010  

2. Gene cloning and DNA analysis: an introduction / T.A. Brown.—6th ed. Brown, 

T.A. (Terence A.) Wiley-Blackwell. 2010.  

3. Elements of Biotechnology- P.K.Gupta, Rastogi Publications, 2nd edition 3rd 

reprint, 2015-2016.  

4. A text book of Biotechnology- R.C.Dubey, S.Chand Publications, 2014  

5. Industrial Microbology- A.H.Patel,Macmillan , India Ltd, 2012 6. Animal Cell 

Culture and Technology, Michael Butler Garland Science/BIOS Scientific 

Publishers, Second Edition, London and New York. 2004. 
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Course Code  Course Title L T P C 

20115AEC55L Food and Enzyme Analysis Lab 0 0 3 2 

 

Aim 

Analyze the optimum pH, substrate concentration for the maximum enzyme activity and food 

analysis 

Course Objectives  

 To estimate the mineral content in food  

 To know the sources of enzymes and study the extraction and partial purification of 

enzyme acid phosphatase  

 To standardize the optimum pH, optimum substrate concentration required for the 

maximum activity of acid phosphatase  

 To analyse the inhibition pattern by various competitive inhibitors for the enzyme 

acid phosphatase purified from germinated mung bean  

 To assay the activity of Lactate dehydrogenase and glucose – 6 – phosphate 

dehydrogenase enzymes  

 

Course outcome (CO’s)  
 To illustrate various aspects of food engineering.  

 To know the sources of enzymes and study the extraction and partial purification of 

enzyme. 

 To standardize the optimum pH, optimum substrate concentration required for the 

maximum activity of enzyme. 

 The students will be expertise in estimation of minerals in food.  

 To understand the optimum acivity of enzyme.  

 

EXPERIMENTS: 

1. Moisture Content of Food Materials. 

2. Ash Content of Food Materials. 

3. Determination of calcium in food. 

4. Estimation of Fat Content in Food Materials. 

5. Estimation of Nitrogen in Food   

6. Estimation of Iron in Food   

7. Estimation of Phosphorus in Food   

8. Estimation of Vitamin  C in Food  by  Dye method 

9. Determination of Alkaline Phosphatase Activity. 

a. Effect of PH 
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b. Effect of Temperature. 

c. Specific Activity 

d. Km (Saturation Method). 

10. Determination of Salivary Amylase Activity. 

a. Effect of PH 

b.  Effect of Temperature. 

c.  Specific Activity 

d.  Km (Saturation Method). 

 

*Employability/Entrepreneurship/Skill Development 

REFERENCES: 

1. Manuals in Biochemistry – Dr.J.Jayaraman. 

2. Practical Biochemistry – Plummer. 

3. Manuals in Biochemistry – Dr.S.Ramakrishnan. 
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Course Code Course Title L T P C 

20115AEC56L Immunology Lab 0 0 3 2 

 

Aim: 

The study of the immunological techniques 
 

Course Objective: 

Upon successful completion students will – 

 To promote critical thinking among students;  

 to provide students with a foundation in immunological processes; 

 to provide students with knowledge on how the immune system works building on 

their previous knowledge from biochemistry, genetics, cell biology and 

microbiology;  

Course Outcome 

 This course has been designed to provide hands-on experience on the tools and 

techniques used in immunology. 

  The experiments have been designed in such a way that the student will have the 

opportunity to isolate a specific protein from a natural source, purify it and determine 

its activity  

 Besides, students will get an opportunity to learn diffusion and electrophoresis. 

 Basic understanding of Immunotechnology 

 Study the principle and applications of various immuno techniques ranging from 
precipitation and agglutination reactions to ELISA, Radio immunoassay  
 

EXPERIMENTS 

1. Double Immunodiffusion  

2. Single Radial Immuno diffusion  

3. Rocket Immunoelectrophoresis 

4. Direct ELISA 

5. Haemeagglutination tests for indentification of human blood groups  

6. Detection by viral fever by slide agglutination tests. 

7. Dialysis. 

 

*Employability/Entrepreneurship/Skill Development 

REFERENCES: 

1.  Manuals in Biochemistry – Dr.J.Jayaraman. 

2.  Practical Biochemistry – Plummer. 

            3. Manuals in Biochemistry – Dr.S.Ramakrishnan. 

4. Klemir and others: Practical Biological Chemistry. 

5. Practical Biochemistry – Koch and Hank Dunn and Drell 

6. Practical Biochemistry - Sawhney(2000)  

7. Varley’s Practical Clinical Biochemistry – Ed. Alan W. Gowenlock (Heinemann 

Medical Books, London,1988). 
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Course Code Course Title L T P C 

201ACLSPSL Professional Skills - - - 2 

Aim:  

Course Objectives : 

The Objectives of the course are to help students/candidates: 

1. Acquire career skills and fully pursue to partake in a successful career path 

2. Prepare a good resume, prepare for interviews and group discussions 

3. Explore desired career opportunities in the employment market in 

consideration of an individual SWOT. 

Course Outcomes : 

At the end of this course the students will be able to: 

1. Prepare their resume in an appropriate template without grammatical and other errors 

and using proper syntax 

2. Participate in a simulated interview 

3. Actively participate in group discussions towards gainful employment 

4. Capture a self - interview simulation video regarding the job role concerned 

5. Enlist the common errors generally made by candidates in an interview 

6. Perform appropriately and effectively in group discussions 

7. Explore sources (online/offline) of career opportunities 

8. Identify career opportunities in consideration of their own potential and aspirations 

9. Use the necessary components required to prepare for a career in an identified 

occupation 

(as a case study). 

Unit I: Resume Skills  

Resume Skills: Preparation and Presentation 

• Introduction of resume and its importance 

• Difference between a CV, Resume and Bio data 

• Essential components of a good resume 

Resume skills : common errors 

• Common errors people generally make in preparing their resume 

• Prepare a good resume of her/his considering all essential components 

Unit II:  Interview Skills  

Interview Skills: Preparation and Presentation 

• Meaning and types of interview (F2F, telephonic, video, etc.) 

• Dress Code, Background Research, Do’s and Don’ts 

• Situation, Task, Approach and Response (STAR Approach) for facing an 

interview 
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• Interview procedure (opening, listening skills, closure, etc.) 

• Important questions generally asked in a job interview (open and closed 

ended questions) 

Interview Skills: Simulation 

• Observation of exemplary interviews 

• Comment critically on simulated interviews 

Interview Skills : Common Errors 

• Discuss the common errors generally candidates make in interview 

• Demonstrate an ideal interview 

Unit III:  Group Discussion Skills  

Meaning and methods of Group Discussion 

• Procedure of Group Discussion 

• Group Discussion- Simulation 

• Group Discussion - Common Errors 

Unit IV:   Exploring Career Opportunities  

Knowing yourself – personal characteristics 

• Knowledge about the world of work, requirements of jobs including self-

employment. 

• Sources of career information 

• Preparing for a career based on their potentials and availability of opportunities 

 

*Skill Development 
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SEMESTER VI 

 

Course Code   Course Title L T P C 

20115AEC61 Clinical Biochemistry 4 1 0 4 

 

Aim 

The Aim of the course to study about  Clinical Chemistry  and use of laboratory investigations in 

connection with diseases of the major organs and the systems 

Course Objectives  

The general objectives of the course are:  

 Familiarize students with the specific characteristics of a laboratory of clinical 

biochemistry.  

 Understanding the pathophysiology and molecular basis of the most prevalent 

diseases.  

 Know the analytical methods commonly used in the clinical laboratory. 

Course Outcomes 

At the end of the course, 

 the student will be able to describe the diagnostic laboratory, according to the main 

stages pre-analytical, analytical and post-analytical  

 describe the diagnostic significance of the main laboratory investigations  know the 

problems related to the preparation of the patient, the collection and knowledge of the 

samples . 

 Describe the various disorders 

 Understand and explain the acid-base and water-electrolyte balance in the body. 

 Understand the difference between plasma, serum, normal and abnormal constituents 

in various body fluids. Blood clotting mechanism and anticoagulants. 

 Explain the nature and function of various enzymes, normal levels and elevated levels 

in various diseases.  

 Comprehend that blood is a universal fluid for carrying different minerals, nutrients, 

proteins etc to and from various tissues. 

 Learn that many diseases result from imbalance in certain enzymes and helps in 

diagnosis of liver, cardiac, gastrointestinal, kidney diseases. 

Unit 1 

Gastric function tests- hyper, hypo and achlorhydria. Liver function tests.Jaundice hemolytic, hepatic 

and obstructive jaundice. Renal function tests.Biochemical findings in nephritis and nephrotic 

syndrome. Normal and abnormal constituents of urine. 

Unit 2 
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Disorders of carbohydrate metabolism: Sugar level in normal blood maintenance of blood sugar 

concentration- endocrine influence on carbohydrate metabolism, hypoglycemia, hyperglycemia, 

glycosuria, renal threshold value, diabetes mellitusclassification, complications; Glucose tolerance 

test (GTT), diabetic coma, diabetic ketoacidosis, glycogen storage diseases, fructosuria, galactosemia 

and hypoglycemic agents. 

Unit 3 

Disorders of lipid metabolism. Plasma lipoproteins- lipoproteinemias, lipid metabolism in liver and 

adipose tissue. Fatty liver. Hypo and hypercholesterolemia. Atherosclerosis. 

Unit 4 

Disorders of amino acid metabolism. Plasma proteins in health and disease. Disorders of purine, 

pyrimidine and porphyrin metabolism. Hyperuricemia and gout. Lesch- Nyhan syndrome. Orotic 

aciduria, porphyrias. 

Unit 5 

Disorders of endocrine system. Disorders of thyroid, pituitary, adrenal medulla, and sex hormones. 

Disturbances in blood clotting mechanisms- hemophilia and anemia. Complications of Acquired 

immune deficiency syndrome (AIDS) 

 

*Employability/Entrepreneurship/Skill Development 

REFERENCES 

1. Applied Biochemistry of clinical disorders – Allan G. Gornall. 

2. A clinical companion to Biochemical Studies – Victor Schwarz. 

3. Biochemistry for Medical Students – Ambika Shanmugam. 

4. Practical Clinical Biochemistry – Harold Varley. 

5. Clinical Biochemistry in diagnosis and treatment. Mayne ELBS. 
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Course Code   Course Title L T P C 

 20115SEC62        Molecular Biology 4 1 0 5 

 

Aim 

 The aim of the paper to study about Moleuclar biology. 

Course objectives  

The course aims to provide students with a basic understanding of  

 Organization of DNA in a genome and the mechanism behind replication, 

transcription and translation.  

 Regulation of gene expression in prokaryotes and Eukaryotes.  
 

Course outcomes (CO’s)  

At the end of the course, student will be able to  

 Discuss the most significant discoveries and theories through the historical progress 

of biological scientific discoveries, and their impacts on the development of molecular 

biology.  

 Compare the structure of eukaryotic cells with the structure of simpler prokaryotic 

cells and with the structure of viruses 

 To understand molecular concept of DNA, RNA. 

 They will be familiarized with mechanism of action and resistance to antibiotics at 

molecular level 

 They will be able to describe the mechanisms of protein transport to various sub 

cellular sites and process of protein degradation 

 Students will be able to describe how gene expression is regulated at the 

transcriptional and post-transcriptional level. 

 They will be able to read and understand scientific articles related to subject and gain 

a critical understanding of their contents.  

 They will be able to give a spoken and written presentation of scientific topics and 

research results. 
 

Unit I 

 DNA –  Types, Properties, Structure and Functions. DNA as genetic material – Griffith 

experiment.  Watson and Crick Model of DNA.  RNA-, Types, Properties, Structure and Functions. 

Unit II 

DNA Replication – conservative, Semiconservative, Dispersive mode of Replication.  

Enzymes involved in  replication.  φ X 174 Replication.  Eukaryotic genome organization. 

Unit III 

RNA synthesis – RNA processing.  Genetic code – Wobble hypothesis – Protein synthesis.  

Post translational modification.  Inhibitors of transcription and Translation. 

Unit IV 
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Operon  concept – Lac Operon, Trp Operon, DNA methylation. DNA repair, 

Mutation   - types  – Recombination – Transposition – transposable elements.. 
Unit V 

 Cancer – characteristics, Oncogenesis mechanism, proto oncogenes, Antioncogenes – tumor 

suppressor gene, anti cancer agents,. Recombinant DNA Technology – Cloning vehicles – 

plasmids – phages – cosmids – yeast – transgenic plants  and transgenic animals -   Applications of 

genetic engineering. 

 

*Employability/Entrepreneurship/Skill Development 

REFERENCES: 

1. Molecular Biology – Friefelder. 

2. Molecular Cell Biology - Lodish 

3. Molecular Biology of the Cell – Bruce Albert. 

4. Molecular Biology of the Gene – Watson. 

5. Genomes – T.A. Brown. 

6. Advanced Molecular Biology – R.M.Twymann. 
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Course code             Course Title L T P C 

20115DSC63A Biochemistry of Plants and Microbes 4 1 0 3 

Aim 

 Build up the knowledge of the students in medicinal plant phytochemical screening.  

Course objectives  

 Open up the students to detailed plant physiological studies to pave way for plant 

tissue culture techniques.  

 Students will have knowledge on some of the general methods used in the study of 

microorganisms and to recognize and compare structure and function of microbes and 

factors affecting microbial growth.  

 

Course outcomes (CO’s)  

 The students are able to perform plant phytochemical pigments to study about water 

microbiology.  

 Prepare stained smears, culture micro-organisms, perform tests to identify bacteria 

and fungi, and to study food microbiology  
 

Unit I 

 Photosynthesis:  Photosynthetic pigments and photosynthetic apparatus.  Light 

Reaction, Hill Reaction.  Emerson effect.  Dark Reaction – CO2 fixation in C3,C4, CAM 

Plants.  Factors affecting photosynthesis and photorespiration. Plant growth regulators –  

growth hormones -  growth inhibitors. 

Unit II 

 Nitrogen Fixation – Symbiotic & Non Symbiotic enzymes - Nitrogenase, Nitrate 

assimilation, nitrate and nitrite reductase.  Mineral Nutrients. 

Unit III 

Bacteria:  Morphology – Ultra structure.  Bacterial growth curve.  Factors affecting 

growth.Blue Green Algae – Morphology – Algae – Biological Importance. Fungi 

Classification, Cultivation and morphology of yeast and moulds.  Life cycle of Yeast. 

Unit IV 

 Food Microbiology :  Food spoilage, Food Preservation.  Fermented foods, Infected 

food and human illness – botulism, clostridium welchi poisoning, staphylococus poisoning.  

Salmonella infection. 

Unit V 
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 Water Microbiology:  Purification of drinking water.  Test for purity of Water, water 

borne diseases. Air borne Diseases.  Antimicrobial agents. Viruses: Structure and replication 

of Viruses infecting bacteria, plants and animals. 

 

*Employability/Entrepreneurship/Skill Development 

References: 

1. Plant Physiology – Devlin 

2. Plant Physiology _ Hess 

3. Microbiology _ Pelzar 

4. Microbiology – Torotora 

5. General Microbiology – Stanier. 
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Course Code Course Title L T P C 

20115DSC63B Hospital Management 4 1 0 3 

 
 

Aim:  

 

The aim of this course is to enable the participants to understand the principles and practice 

of management and its application in hospitals.  

 

 

Course Objectives: 

This course aims to make understand the principles and practice of management. At the end 

of the course the students would be able to accept professional management practice in 

healthcare. 

 

Course Outcomes:  

 Understand the theories of management.  

 Understand the management process and integrated approach in management.  

 Manage service organizations by accepting the inbuilt challenges.  

 Manage hospitals by understanding the complexity, levels and role of hospital 

administrator.  

 Understand the current issues that have an implication in administration practice 

hospital administration 

 

 

Unit I: Introduction to Hospital management: Eligibility and personal skills required for 

Hospital management. Job opportunities in Hospital management. Important hospital 

management Institutes in India and around the World.  

 

Unit II: Hospital management system: Benefits and Modules of Hospital management 

systems. Interfacing of analyzer. Pathology lab management. Radiology, Blood Bank, 

Pharmacology, management softwares. 

Unit III: Health Care Services: Health and Hospitals Services, Classification and 

Characteristics of Service Organizations, , Healthcare Revolution, Dimensions of Health, 

Indicators of Health- Composition of Health Sector, Types of Care, Pyramidal Structure of 

Health Services, Hospitals, Types of Hospitals and Role of Hospital in Healthcare. 

 

Unit IV: Health care Facilities: Functioning of modern hospitals & changing need of 

patients Hospitality in Hospital Care, Invasive and non-invasive diagnostic facilities in 

modern hospital Care offered in Specialty and Super specialty Hospitals.  

 

Unit V: Health and Management: Current Issues in Healthcare Accreditation-Tele 

medicine-Health Tourism-Health Insurance and Managed Care-Disaster Management-

Hospital Wastes Management. 

 

 

*Employability/Entrepreneurship/Skill Development 

REFERENCE BOOKS:  
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1. Grant’s Method of Anatomy: A Clinical Problem-solving Approach (BI Waverly Pvt. Ltd., 

New Delhi) John V. Basmajian and Charles E. Slonecker, ISBN 81- 7431-033-9, 1989. 

 

 2. Anatomy and Physiology for Nurses by, Watson, Roger, ISBN 9780702043581, 2013. 

 

 3. Textbook of Preventive and Social Medicine (M/S Banarsidas Bhanot Elaine La Monica, 

J.E. Park and K. Park, Management in Health Care (Macmillan Press Ltd, London) 2011. 

 

 4. Principles of Hospital Administration and Planning (Jaypee Brothers Medical Publishers 

Pvt. Ltd., New Delhi), B.M. Sakharkar, 2009. 

 

 5. Hospital Administration (Jaypee Brothers Medical Publishers Pvt. Ltd., New Delhi), C.M. 

Francis and et al., 2004. 6. Management Process in Health Care (Voluntary Health 

Association of India, S. Srinivasan (ed.), New Delhi), 1992. 
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Course Code   Course Title L T P C 

20115AEC64L Hematology and Clinical Biochemistry Lab 0 0 3 2 

AIM: 

 The aim of the paper to study about hematological and clinical biochemical 

experiments 

COURSE OUTCOME 

 Explain the origin of blood cells and articulate the process of erythropoiesis and 

leukopoiesis as it relates to health and disease. 

 Discuss the coagulation process and its role in maintaining hemostasis. 

 Demonstrate current hematological procedures used to diagnose, monitor and evaluate 

disorders. 

 Demonstrate the basic principles of hematology and clinical biochemistry 

instrumentation  

 Describe and Identify inborn defects in metabolism and correlate them with 

deficiency of key metabolic markers in the clinical laboratory, their common methods 

of analysis, and their clinical significance.  

 Relate laboratory results to clinical diagnosis and relationship to heart, liver, kidney 

and pancreas function. 

COURSE OBJECTIVE 

 Familiarize students with the specific characteristics of a laboratory of clinical 

biochemistry.  

 Understanding the serological  diseases.  

  Know the analytical methods commonly used in the clinical laboratory. 

 Know how can contribute the clinical laboratory to assess the health status of 

individuals. 

EXPERIMENTS 

Hematology Experiment: 

1. To determine total platelet count 

2. To perform PT  

3. To perform APTT  

4. To perform thrombin time 

5. Determination of haemoglobin by various methods.  

6. Determination of Total RBC count.  

Clinical Biochemistry experiment: 

1. Estimation of Glucose by Ortho Toluidine Method 

2. Estimation of Cholesterol by Zak’s Method 
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3. Estimation of Protein by Biuret Method 

4. Estimation of Iron by Dipyridyl Method  

5. Estimation of Urea by DAM  Method 

6. Estimation of Uric Acid by Caraway Method 

7. Estimation of Calcium by Clark and Collip Method 

8. Estimation of Bilirubin by Malloy and Evelyn Method 

 

*Employability/Entrepreneurship/Skill Development 

REFERENCES: 

1. Practical Clinical Biochemistry – Harold Varley. 

2. Textbook of Clinical Chemistry – Tietz. 

3. Manuals in Biochemistry – Dr. J. Jayaraman. 

4. Manuals in Biochemistry – Dr. S. Ramakrishnan. 

5. Practical Biochemistry – Plummer. 
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  Course Code                 Course Title L T P C 

20115SEC65L            Molecular biology Lab 0 0 3 2 

 

Aim 

The aim of the paper to study about molecular experiments 

Course Objective:  The student 

● Can use a broad range of basic and advanced methods in molecular biology 

● Can examine, assess, interpret and communicate data acquired from laboratory 

experiments 

● Molecular Biology gives in-depth knowledge of biological and/or medicinal processes 

through the investigation of the underlying molecular mechanisms. 

Course Outcome 

● Exhibit a knowledge base in genetics, cell and molecular biology. 

● Demonstrate the knowledge of common and advanced laboratory practices in cell and 

molecular biology. 

● It can explain the principles of separation of DNA. 

●  To know the general safety routines for laboratory work in molecular biology. 

EXPERIMENTS: 

1. Estimation of DNA by Diphenylamine method 

2. Estimation of RNA by Orcinol method 

3. Isolation of DNA from bacterial, plant and animal cells 

4. Separation of DNA by Agarose gelelectrophoresis 

5. Isolation of Plasmid DNA from E.coli 

6. Estimation of DNA and purity determination by UV absorption method. 

 

*Employability/Entrepreneurship/Skill Development 

REFERENCES: 

● Practical Clinical Biochemistry – Harold Varley. 

● Gel Electrophoresis of Nucleic acids, A Practical Approach (1990) by D Rickwood and BD 

Hames. Oxford Univ. Press. Refer the books already mentioned for other Molecular Biology 

course. 

● Manuals in Biochemistry – Dr.J.Jayaraman. 

● Analytical biochemistry and separation techniques lab manual iii edition P.Palanivelu 

● Practical Biochemistry – Plummer. 
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Course Code    Course Title L T P C 

201ENOEC  Open Elective - Journalism 4 0 0 2 

 

Aim : 

 To acquaint with the basic knowledge of journalism so that it may enthuse the 

students to become journalists. 

Objective: 

 To instill in the minds of students the different aspects of journalism 

 To understand the different kinds of news 

 To learn the qualities and duties of a reporter, editor and sub editor  

 To familiarize with the style and features of the different sections in a newspaper 

Outcome: 

 Become a journalist 

 

UNIT- I  

Journalism – Definition, Qualities of a journalist, Forms of journalism, Role and elements, 

Ethics of Journalism, Press 

UNIT- II 

News – Definition, Kinds, Elements, Sources 

UNIT- III 

Reporters, Qualities, types 

UNIT- IV  

The Editor and the Sub Editor-qualities, types, editorial department,  

UNIT –V 

Language of Journalism, Style 

Qualities of a Writer 

Writing a News story, Opinion Pieces, Reviews, Headlines, Editorials, articles, middle, 

features, column 

 

* Skill Development 

 

References:- 

Journalism                 -Susan 

Professional Journalism                      - John Hogenberg  

News Writing and Reporting              - M.James Neal    (Surjeet Publication) 

Professional Journalism  -M.V Komath  

The Journalist’s Handbook                 -M.V Komath  

Mass Communication & Journalism  - D.S  Mehta 
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Course 

code 
Course Title L T P C 

201MAOEC Open Elective 

Development of Mathematics Skills 

4 0 0 2 

 

Aim: 

 To understand theconcepts from the five branches of mathematics 

Course Objectives   

 Knowledge and understanding are fundamental to study mathematics and form the 

base from which to explore concepts and develop problem-solving skills. Through 

knowledge and understanding students develop mathematical reasoning to make 

deductions and solve problems. 

 To develop student’s ability to apply both conventional and creative techniques to the 

solution of mathematical problems 

Course Outcomes 

 Know and demonstrate understanding of the concepts from the five branches of 

mathematics (Operations Research, Set Theory, Statistics, Matrices  and Business 

mathematics) 

 Use appropriate mathematical concepts and skills to solve problems in both familiar 

and unfamiliar situations including those in real-life contexts 

 Select and apply general rules correctly to solve problems including those in real-life 

contexts. 

Unit I 

Simple interest and compound interest 

Unit II 

Sinking fund – discounting – trade discount – quantity discount – cash discount 

Unit III 

Set theory – Series 

Unit IV 

Matrices – Determinants 

Unit V 

Assignment problems 

 

References 

P.A.Navanitham, Business Mathematics & Statistics 

Kanti Swarup, P.K.Gupta and Manmohan, “Operations Research”  

 

 

* Skill Development 
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Course Code 
Course Title  

 
L T P C 

191PHOEC 
Open Elective- 

Instrumentation 
4 0 0 2 

 

Aim: 

 Making and analyzing measurements is the primary task of the experimental 

physicist. This includes designing experiments. Most experimental work, whether in 

bench-top situations, or using complex instruments. To many physicists this can be as 

interesting and involving as the basic physics one is trying to do.   

Course Objectives: 

 The use of instruments is of course not confined to physicists and this kind of 

experience is valuable in many situations which many students will encounter after 

graduation.  

 A good physicist will bring a critical mind aiming to understand not only the result of 

an investigation but the primary reasons for the behavior of the data. Understand that 

there are finite limits to our ability to make good measurements, and why.  

Course Outcomes: 

 Appreciate important practical aspects of theoretical knowledge: how important 

components work, when to impedance match, non-ideal behaviour of op-amps etc.  

 Acquire a sound understanding of the role of noise in measurement systems and know 

how to apply noise reduction techniques.  

 Be able to apply Fourier and Laplace transforms to analyse the behaviour and stability 

of complex systems. 

 

UNIT – I: Introduction  

Potentiometer  - calibration of volt meter and ammeter, measurement of resistance, 

Principles of network theorems – Thevenin’s and Norton’s theorem – Bridges : AC bridges – 

Maxwell, Owen, Schering and De Sauty’s bridges – Wien bridges. 

UNIT – II: Electronic Instruments – I  

Basic characteristics of instruments – resolution – sensitivity - Audio frequency 

oscillator, Conversion of galvanometer into voltmeter and ammeter – resistance meter - 

Amplified D.C. meter – Chopper stabilized amplifier – A.C. Voltmeter using 

rectifiers – Electronic multimeter – Differential voltmeter – Digital voltmeters – 

Component measuring instruments (quantitative studies) 

UNIT – III: Electronic Instruments – Ii 

Signal conditioning systems – DC and AC carrier systems – Instrumentation 

amplifiers – Vibrating capacitor amplifier – Analog to digital data and sampling – A/D and 

D/A convertor (successive approximation, ladder and dual slope converseons). 

Unit IV – Recording Devices 

Recorders necessity – Recording requirements – Analog recorders – Graphic 

recorders – strip chart recorders – Galvanometer types recorders – Null type recorders. 

Unit V – CRO 

CRO – Construction and action – Beam transit time and frequency limitations – 

Measurement of potential, current, resistance, phase and frequency – Special purpose 

oscilloscopes – Sampling storage oscilloscope. 

 

Books for Study 
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Electronic Instrumentation and Measurement techniques – W.D. Cooper and A.D. Helfrick – 

PHI – Third edn. – 1989 

 

Books for Reference: 

A Course In Electrical And Electronic Measurements and Instrumentation – A.K. 

Sawhmey – Dhanpat Rai and Sons – 1990. 

Electronic Measurements And Instrumentation – Oliver Cage – McGraw Hill –1975. 

 

 

* Skill Development 
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Course Code Course Title L T P C 

   201CHOEC Open Elective-Food  and  Adulteration 4 0 0 2 

 

Aim: 

 To introduce students to food safety and standardization act and quality control of 

foods.  

Course Objectives: 

 To educate about common food adulterants and their detection. 

 To impart knowledge in the legislatory aspects of adulteration.  

 To educate about standards and composition of foods and role of consumer. 

Course Outcomes: 

 The students will have knowledge about different processing and preservation methods 

and principles involved. 

 

Unit-I  Introduction to Food Chemistry  

 Introduction to Food Chemistry-  Water (Structure of water and ice, Physical constants of 

water, Types of water, Water activity)  Composition of Food- Carbohydrates, Proteins, 

Lipids, Vitamins & Minerals. 

Unit- II Food Pigments  

Introduction- classification, types of food pigments- chlorophyll, carotenoids, anthocyanins, 

flavanoids. 

Unit – III Food Preservation 

Introduction -  Importance, principle and Types.  

High and low temperatures preservation -  Pasteurization -  Sterilization-  Canning- Freezing- 

Refrigeration. 

Unit – IV Food Additives 

 introduction- antioxidants, sequestrants, preservatives, nutrient supplement, emulsifiers, 

stabilizers and thickening agents, bleaching and maturing agent, sweeteners, humectants and 

anti -caking agents, coloring and flavoring substance. 

Unit-V  Food Adulteration 

Types of adulterants- intentional and incidental adulterants, methods of detection. Detection 

of common food adulterants in Spices , Grains, Coffee , Tea, Oil fats , Food colours and 

Milk. Health hazards and risks.  

 

References: 

1. The Food Safety and Standard ACT, 2006 – Seth & Capoor 

2. Hand book of Food Adulteration and Safety Laws – Sumeet Malik 

3. Food Science – B.Srilakshmi 

 

* Skill Development 
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Course Code Course Title L T P C 

191CSOEC  Open Elective- E-Learning 4 0 0 2 

 

COURSE OBJECTIVES 

 Learn the basics of E-Learning concepts. 

 Learn the content development techniques. 

 

COURSE OUTCOMES 

 Develop e – learning application on their own. 

 Ability to develop contents for e-learning. 

 To perform course management using tools. 

 

UNIT I INTRODUCTION 

Introduction – Training and Learning, Understanding elearning, components and models of e- 

learning, Advocacy of e-learning – benefits, learning styles, criteria for choosing, - 

Applications of E-learning. 

UNIT II CONCEPTS and DESIGN 

E-Learning Strategy, the essential elements of elearning strategy, Quality assuring e-learning, 

suppliers and resources, virtual learning environments, authoring tools, e-assessment, 

Learning Design Issues – purpose, general principles, designing live e-learning, designing 

self managed learning. 

UNIT III APPLICATIONS 

Moodle 2.0 E-Learning Course Development – Features, Architecture, Installation and 

Configuring Site. 

UNIT IV COURSE MANAGEMENT 

Creating – Categories, Courses, Adding Static Course Material – Links, Pages, Moodle 

HTML Editor, Media Files, Interacting with Lessons and Assignments – Evaluating Students 

– Quizzes and Feedback. 

UNIT V ENHANCEMENT 

Adding Social Activities - Chat, Forum, Ratings, Blocks – Types, Activities, Courses, 

HTML, Online Users – Features for Teachers. 

 

REFERENCE BOOKS: 

1. Delivering E-Learning: A complete Strategy for Design, Application and Assessment, 

Kenneth Fee, Kogan page, 2009. 

2. Designing Successful e-Learning, Michael Allen, Pfeiffer Publication, 2007. 

3. Moodle 2.0 E-learning Course Development, William Rice, PACKT, 2011. 

4. Moodle 2.0 First Look, Mary Cooch, 2010. 

 

 

* Skill Development 
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Course Code Course Title L T P C 

201CAOEC Open Elective -Web Technology  4 0 0 2 

 

Aim: 

 To equip the students with basic programming skill in Web Designing 

Course Objective: 

 To understand and practice mark up languages 

 To learn Style Sheet and Frames 

Course Outcomes: 

Explore markup languages features and create interactive web pages using them 

Learn and design Client side validation using scripting languages 

 

UNIT I 

Introduction to the Internet – Internet Technologies – Internet browsers. 

 

UNIT II 

 Introduction to HTML – Head and body sections – Designing the body section. 

 

UNIT III 

 Ordered and unordered lists – Table handling. 

 

UNIT IV 

 DHTML and Style Sheet – Frames. 

 

UNIT V 

 A web page design project – Forms. 

 

 

Text Book 

World Wide Web design with HTML – C. Xavier – Tata McGraw – Hill – 2000. 

 

Reference Book 

 Principles of web design – Joel Sklar – Vikas publishing house 2001. 

 

 

* Skill Development 
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Course Code Course Title L T P C 

201CMOEC  Open Elective-Banking service 4 0 0 2 

 

 

Aim: 

 To provide the bank is financial institution which is involved in borrowing and 

lending money.  

Course Objective:   

 To provide a lending money to firms, customers and home buyers. 

 To provide keep money for customers  

 To provide offering financial advice and related financial services, such as insurance. 

Course Outcome: 

 To help  to gather knowledge on banking and financial system in India 

 To provide knowledge about commercial banks and its products 

 To create awareness about modern banking services like e-banking-banking and 

internet banking, 

 ATM System 

 To introduce recent trends in banking system 

 To make the student understand  the basic concept of banking and financial 

institutions and expose various types of risk based  by banks 

 

UNIT – I 

Commercial Banking – An Overview: Banking-Classification- Banking system- Universal 

Banking- Commercial Banking- functions – Role of Banks in Economic Development 

UNIT – II 

E-banking –An Overview: Meaning-Service-E-banking and Financial Services –Benefits-

Internet Banking –Internet Banking Vs Traditional Banking –Mechanics of Internet Banking-

Services 

UNIT – III 

Mobile Banking and Telephone Banking –An Overview: Meaning-Features- Registration-

Services –Security Issues –Banking Facilities- Telephone Banking System – Drawbacks- Call 

Centers 

Unit – IV 

ATM and Electronic Money: Concept of ATM-Features-Functions-Strategic importance of 

ATM- Electronic Money – Categories –Merits – E-Money and Monetary Policy-Policy 

Issues for the RBI 

Unit-V 
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EFT System and INFINET: Meaning- Steps in EFT- RBI Guidelines-EFT Systems Vs 

Traditional System - ECS-Features-Factors- Benefits –Handicaps -Applications 

References Books 

1. Banking theory law and Practice     

2. Banking Theory law and practice -Santhanam     

3. Banking Awareness     - N.K.Gupta 

4. Management of Banking and financial Services-Padmalathasuresh, Justin paul . 

 

* Skill Development 
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Course Code Course Title L T P C 

201ACLSCET Community Engagement - - - 1 

Aim:  

Course Objectives: 

• To  develop an appreciation of rural culture, life-style and wisdom amongst 

students 

• To learn about the status of various agricultural and rural development 

programmes 

• To understand causes for rural distress and poverty and explore solutions for the 

same 

• To apply classroom knowledge of courses to field realities and thereby improve 

quality of learning 

Course Outcomes: 

After completing this course, students will be able to 

• Gain an understanding of rural life, culture and social realities 

• Develop a sense of empathy and the bonds of mutuality with the local community 

• Appreciate significant contributions of local communities to Indian society and 

economy 

• Learn to value the local knowledge and wisdom of the community 

• Identify opportunities for contributing to community’s socio-

economic improvements 

UNIT I - Appreciation of Rural Society 

Rural lifestyle, rural society, caste and gender relations, rural  values with respect to 

community, nature and resources, elaboration of  “soul of India lies in villages” (Gandhi), 

rural infrastructure. 

UNIT II-Understanding rural economy & livelihood 

Agriculture, farming, land ownership, water management, animal husbandry, non-farm 

livelihoods and artisans, rural entrepreneurs, rural markets 

UNIT III Rural Institutions 
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Traditional rural organisations, Self-help Groups, Panchayati Raj institutions (Gram Sabha, 

Gram Panchayat, Standing Committees), local civil society, local administration 

UNIT IV Rural Development Programmes 

History of rural development in India, current national programmes: Sarva Shiksha 

Abhiyan, 

Beti Bachao, Beti Padhao, Ayushman Bharat, Swatchh Bharat, PM AwaasYojana, Skill 

India, 

Gram Panchayat Decentralised Planning, NRLM, MNREGA, etc. 

 

* Skill Development 
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SCHOOL OF ARTS AND SCIENCE 

DEPARTMENT OF BIOCHEMISTRY 

M. Sc., Curriculum-Regulation 2020 

 

 

PROGRAMME OUTCOME(POs)  

 

PG biochemistry graduate will be able to achieve  

 

 PO 1. Critical Thinking and Effective Communication: The teaching is intended to 

kindle the critical thinking of the student to address problems (Problem based 

learning) and equip them to list out their understanding (Activity based learning). The 

syllabus also includes journal paper presentation and analysis on specific topics of all 

subjects which will be evaluated by faculty handling the subject.  
 

 PO 2. Future Career: To prepare students for future careers in the various fields of 

biochemistry such as academic and research institution.  

 

 PO 3. Societal Contribution and Social Interaction: The Biochemistry Programme 

will benefit the society on the whole by adding to the highly skilled scientific 

workforce, particularly for the biomedical research sectors, in the academic, industry 

as well as for research laboratories across the country and the globe. Inside the 

classrooms group discussion is encouraged on topics during the last five minutes of 

class to improve the understanding and to share the knowledge and view point. 

Outside the classroom, various outreach programme are conducted on various health 

initiatives.  

 

 PO 4. Identification and Differential Diagnosis: To acquire biochemist position in 

leading hospitals and scientist position in industries.  
 

 PO 5. Ethics: Students learn about the significance of having right moral features to 

develop good interpersonal skills.  

 

PROGRAMME SPECIFIC OUTCOME (PSOs)  

o To prepare students for future careers in various fields of biochemistry by enhancing 

analytical and critical-thinking skills in which a core understanding of the chemistry of 

biological processes is important for the understanding of human health and disease.  
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o To equip highly skilled scientific workforce, particularly for the biomedical research 

sectors, in the academic, industry as well as for research laboratories across the country and 

the globe.  

o The skills acquired in the programme will help the students in acquiring scientific, 

academic and industrial positions such as Analyst, Research Scientist at Pharma (R&D) 

Industries, Academician, Project Associates (JRF, SRF), Doctoral Research positions 

abroad at India and abroad. Clinical biochemist at renowned hospitals, medical coding, 

Scientific writers. 

 

PROGRAMME EDUCATIONAL OBJECTIVE (PEOs)  

 PEO 1. The course aims to impart advanced and in depth understanding on all the 

human physiological and pathological state. To understand the molecular process and their 

perturbation during disease.  
 

 PEO 2. The programme covers various aspects of Biomolecule estimation and 

regulation to ascertain health and disease state. metabolic pathways alterations along with 

their regulation at the replication, transcriptional, translational, and post-translational levels 

including by studying DNA, RNA and protein molecules, immunology, endocrinology, 

advancements in rDNA technologies to circumvent genetic disorders.  
 

 PEO 3. Further to enrich research understanding various genomic, proteomic and 

bioinformatics tools are added. Animal cell culture, IPR, Biostatistics, research 

methodology, clinical research and Plant tissue culture are offered as elective papers to get 

specialized in a specific area. The final semester is devoted exclusively to enrich the 

students to address specific research objective. 
 

 PEO 4.: Understand the role of citizen to maintain sustainable environment and 

encourage Eco-friendly initiatives.  
 

 PEO 5.: Acquire the ability to engage in independent and life-long learning in the 

broadest context of health and disease.  

 

                              M.Sc., BIOCHEMISTRY( C1) 

C1-   Biomolecules  

C2-   Biochemical and Instrumental analysis  

C3-   Enzymology  

C4-   Biochemical Techniques Lab - I  

C5-   Research Led Seminar  

C6-   Cellular Biochemistry  

C7-   Metabolism and Regulation  

C8-   Neuro Biochemistry 
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C9-   Enzymology Lab- II  

C10-  Research Methodology   

C11-  Participation in Bounded Research  

C12-  Molecular Biology  

C13-  Clinical Biochemistry  

C14-  Clinical Biochemistry Lab  

C15-  Design/Socio technical research 

C16-  Molecular Basis of diseases 

C17-  Environmental Biochemistry 

C18-  Molecular and Environmental biochemistry lab 

C19-  Discipline Specific elective I –IV 

C20-  Project Work 

M. Sc., Curriculum Mapping 

Programme Educational Objectives vs Programme Outcome 

 

POs  1 2 3 4 5 

PEO I  *   *   

PEO II  *  * * * 

PEO III  * * * * * 

PEO IV  *  *  

PEO V *  *  * 

 

M. Sc., Curriculum Mapping 

Programme Outcome vs Course Outcome 

Programme Outcome-

PO 
Course Outcome-CO 

PO1 PO2 PO3 PO

4 

PO5 

CO1 * * * * * 
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CO2 * *  * * 

CO3 * * * * * 

CO4 * * *   

CO5 * * * * * 

CO6 * * * * * 

CO7    * * 

CO8 * * * * * 

CO9    * * 

CO10 * * * * * 

CO11   * * * 

CO12 * * * * * 

CO13 * * * * * 

CO14    * * 

CO15 * * * * * 

CO16    * * 

CO17 * * * * * 

CO18  * * * * 

CO19 * * * * * 

CO20 * * *   
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SCHOOL OF ARTS AND SCIENCE 

M. Sc  

BIOCHEMISTRY -SYLLABUS – REGULATION 2020 

COURSE STRUCTURE 

Course Code Course Title L T P C 

 SEMESTER I     

20215SEC11  Biomolecules  6 1 0 5 

20215SEC12  Biochemical and Instrumental analysis  6 1 0 5 

20215SEC13  Enzymology  6 1 0 4 

20215SEC14L  Biochemical Techniques Lab - I  0 0 4 2 

20215DSC15__  Discipline specific elective  5 0 0 4 

20215RLC16  Research Led Seminar  - - - 1 

 Total 23 3 4 21 

 SEMESTER II     

20215SEC21  Cellular Biochemistry  5 1 0 5 

20215SEC22  Metabolism and Regulation  5 1 0 5 

20215SEC23  Neuro Biochemistry 5 0 0 4 

20215SEC24L  Enzymology Lab- II  0 0 4 2 

20215DSC25_ Discipline Specific Elective -II 5 0 0 4 

20215RMC26 Research Methodology   3 0 0 2 

20215BRC27 Participation in Bounded Research  - - - 2 

 Total 23 2 4 24 

 SEMESTER III     

20215SEC31  Molecular Biology  6 1 0 6 

20215SEC32  Clinical Biochemistry  6 1 0 6 

20215SEC33L  Clinical Biochemistry Lab  0 0 5 3 

20215DSC34_ Discipline Specific Elective -III 5 0 0 4 

202_OEC Open Elective 4 0 0 3 

20215SRC35 Design/Socio technical research - - - 2 

 Total 21 2 5 24 

 SEMESTER IV     

20215SEC41 Molecular Basis of diseases 
6 1 0 6 

20215SEC42 Environmental Biochemistry 
6 1 0 6 

20215SEC43L Molecular and Environmental biochemistry lab 
0 0 5 3 

20215DSC44_ Discipline Specific elective –IV 5 0 0 4 

20215PRW45 Project Work - - - 6 
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20215PEE Programme Exit  Examination 
- - - 2 

 Total 17 2 5 27 

 Total Credits for the Programme    96 

 

Discipline specific Electives 

Semester Discipline specific Elective Courses-I 

I a)20215DSC15A– Biostatistics 

b) 20215DSC15B– Immunology 

 Discipline specific Elective Courses-II 

II a)2015DSC25A- Endocrinology 

b)20215 DSC25B- Clinical nutrition and dietetics 
c) 20215 DSC25C – Bioinformatics 

 Discipline specific Elective Courses-III 

III a)20215DSC34A- Genetics and Genetic Engineering 

b)20215DSC34B- Pharmaceutical Biotechnology 

VI a) 20215DSC44A – Medical Biotechnology 
b) 20215DSC44B – Applied Microbial Biochemistry 

Open Electives 

Semester Open Elective Courses 

 

 

III 

 202ENOEC      -       Writing for the media 
 202MAOEC     -       Applicable Mathematics Techniques 

 202PHOEC      -       Bio-Medical Instrumentation 
 202CHOEC      -      Green Chemistry 

 202CSOEC       -      M-Marketing 
 202CMOEC      -     Financial Services 

Credit Distribution: 

Sem SEC DSC OEC RSB 

Courses 

Others Total 

I 16 4 - 1 - 21 

II 16 4 - 4 - 24 

III 15 4 3 2 - 24 

IV 15 4 - 6 2 27 

Total 62 16 3 13 2 96 

 

*Employability 

 

*Employability/Entrepreneurship/Skill development 

*Employability/Skill development 
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Course Code Course Title L T P C 

20215SEC11                     Biomolecules 6 1 0 5 

 

Aim 

To know the structure and role of water in biological system  

 

Course objectives  

 To understand the structure and organization of carbohydrates, lipids , proteins and 

nucleic acids  

 To realize the interactions nucleic acid with proteins  

 

 

Course Outcomes 

CO1- Recognize water as a universal solvent and elixir of life by knowing its importance 

CO2- Identify the properties and classification of carbohydrates  

CO3  -Recall the role of various lipids in biomembrane including signal transduction 

CO4  -Categories the amino acids and know their properties 

CO5  -Differentiate the structure, properties and functions of DNA and RNA 

CO6  -List the functions and deficiency disease of fat and water soluble vitamin 

 

Unit I: Carbohydrates:  

Occurrence, classification, characteristics, structure and functions of monosaccharides, 

disaccharides, trisaccharides and polysaccharides; Structure and conformation of 

sugars; Stereoisomerism and optical isomerism; Selected chemical reactions of the 

functional groups; Sugar derivatives; Mucopolysaccharides; Glycosaminoglycans; 

Proteoglycans; Glycoproteins.  

Unit II: Lipids:  

Classification and types of lipids; Structure, nomenclature and properties of fatty acids; 

Glycosides; Soaps; Micelles; Structure, classification, properties and functions of 

phospholipids and sphingolipids; Glycolipids; Composition and biological role of 

lipoproteins; Structure and functions of steroids and prostaglandins; Eicosanoids; ω3 

and ω6 fatty acids.  

Unit III: Amino acids, nucleotides and water: 

 Structure, nomenclature, classification, acid-base behavior and chemical reactions of 

amino acids; Stereoisomerism and optical properties of amino acids; Modified amino 

acids; Nucleotides; Water and its physicochemical properties, Ionization of water, pH 

scale, Henderson-Hasselbalch equation.  

Unit IV: Hormones/Signaling: 

Molecules General characteristics of hormones and other signaling molecules; 

Classification, functions, mechanism of action and abnormalities of the hormones of 
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thyroid, pancreas, hypothalamus, pituitary and gonads; Hormone replacement therapy; 

Plant hormones with specific reference to Auxins; Pheromones: types and functions. 

UNIT V: Terpens: 

Terpens - classification - isoprene rule - isolation - structural  formula of  Geranion , 

nerol , menthoil and terpenol. Alkaloids - general methods of isolation - structural 

formula of cocaine, papin, nicotine-applications. Vitamin- classification - occurence- 

biological importance of fat soluble and water soluble vitamins. Minerals - macro and 

micro nutrients -examples. 

REFERENCES: 

1. Fundamentals of Biochemistry-Voet and voet. 

2. Haper's Biochemistry ,26 th ed., McGraw Hill. 

3. Organic chemistry of natural products -O.P Agarwal 

4. Biochemistry -A.C.Deb. 

5. Medical Biochemistry-Baynes. 

6. Proteins-T.E Creighton. 

7. Principles of Biochemistry-Lehinger,Neison and Cox. 

 

*Employability 
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Course Code Course Title L T P C 

20215SEC12        Biochemical and Instrumental Analysis 6 1 0 5 

 

Aim 

The aim of this paper to study about Biochemical analysis, xenobiotics  and biotic 

(macromolecules, proteins, DNA, large molecule drugs, metabolites) in biologicalsystem. 

Course objectives  

 The primary objectives of this course are to develop the skills to understand the theory 

and practice of bio analytical techniques.  

 To provide scientific understanding of analytical techniques and detail interpretation 

of results 

Course outcomes (CO’s)  

CO 1 This skill based course will teach the students the various instrumentations that are used 

in the analytical laboratories. 

CO2 Understanding the principles of Electrophoresis, Spectrophotometry and ELISA and 

their applications in biological investigations/experiments 

CO3 This course covers both fundamental and applications of the instruments that are 

routinely used for the characterization of biomolecules 

CO 4 Develop competence in handing various chromatographic techniques and apply them in 

isolating and characterizing different biological molecules. 

CO 5 Purify proteins by affinity chromatography  

CO 6 Understanding the principles of Electrophoresis, Spectrophotometry and ELISA and 

their applications in biological investigations/experiments 

CO 8 To acquire the good laboratory practices 

  

UNIT - I 

 Electrochemical techniques - General principles and electrochemical reactions, pH 

measurements, Standard hydrogen electrode, oxygen electrode, metallic indicator and 

membrane indicator electrodes, Biosensors and biochips – Principles, methods and 

applications. Radioisotopes - Law of radioactivity and decay processors, Detection methods - 

Scintillation counter and autoradiography; Applications of radioisotopes in biology. 

UNIT - II 

 Chromatography - Principles, materials, packing, instruments, optimization of column 

performance and application of Affinity chromatography, Immunoaffinity chromatography, 

size-exclusion chromatography, Ion-exchange chromatography, RPHPLC, HPLC, GLC, 

GSC, Super critical fluid chromatography and chromatofocussing. Centrifugation - Typing of 
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centrifuges; Principles and application of differential, density gradient and analytical 

ultracentrifuges. 

UNIT - III 

 Electrophorosis – Principles- theories – Factors affecting electrophoretic mobility; 

Agar gel electrophorosis, PAGE, SDS-PAGE, Capillary electrophorosis, Isoelectric focussing 

electrophorosis and Pulse Field gel electrophorosis. 

UNIT – IV 

 Spectroscopy – Principles, Instrumentation, application and limitations of UV-Visible 

spectrometry, Fluorescence spectrometry, Raman Spectroscopy, IR Spectroscopy, AAS, 

ORD, CD, ESI – and MALADI- Mass Spectrometry, Basic concepts and applications of 

ESR, NMR, X-Ray crystallography and laser techniques. 

UNIT – V 

 PCR – general principles; Types of PCR – Single sided PCR, Reverse PCR, RT-PCR 

and RACE-PCR; Applications of PCR in general and clinical diagnosis; ELISA – DAS-

ELISA, DAC-ELISA and PAC-ELISA; Use of molecular probes in analyzing RFLP, DNA 

finger printing and DNA foot printing; Hybridization techniques; Chromosomes walking, 

Blotting techniques – Southern, Northern and Western blotting. 

REFERENCES: 

1. Instrumental analysis – Chatwall & Anand. 

2. Practical Biochemistry – David T.Plummer. 

3. Principles of Instrumental analysis – B.K.Sharma. 

4. Practical Biochemistry – Wilson & Walker. 

5. Biophysical Chemistry – Upadhayay & Upadhayay 

6. Instrumental analysis – Skoog.  

*Employability/Entrepreneurship/Skill development 
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Course Code Course Title L T P C 

20215SEC13                          Enzymology 6 1 0 4 

 

Aim 

The course aims to provide an advanced understanding of the core principles and topics of 

enzymes. 

  

Course Objective 

 To understand the structure of enzymes and their classifications.  

 To analyze the active site of enzymes by various experimental approaches.  

 To learn the importance of enzyme immobilization and its wide applications in medicine 

and industries.  

 To study various fermentor designs and culture systems.  

 To understand the application of fermentation process in industry.  

 To learn the fermented products preparation, downstream processing and its industrial 

applications  

CourseOutcomes 

 CO1 Upon successful completion of this course, the student will learn, the major classes 

of enzyme and their functions in the cell. 

 CO2 The course also provides information pertaining to role of co-enzyme cofactor in 

enzyme catalyzed reaction, properties of enzymes and regulation of biochemical 

pathways. 

 CO3 To acquire fundamental knowledge on enzymes and their importance in biological 

reactions. 

 CO4 Exposure to the concept of activation energy and its importance in biological 

reactions. 

 CO5 Understanding the role of enzymesin clinical diagnosis and industries.  

 CO6 Exposure to the nature of non-protein enzymes such as ribozymes. 

 CO7 Differentiate between equilibrium and steady state kinetics and analyzed simple 

kinetic data and estimate important parameter (Km. Vmax, Kcat etc) 

UNIT-I  

Enzymes-  Intoduction to enzymes, purification, localization, extraction of enzymes,  

properties,  Nomenclature and IUB classification of enzymes,specificity of enzymes,units of 

enzyme activity,assay of enzymes-principle,turn over number-Coenzymes- Active site -

investigation of active site structure, formation of ES complex.   

UNIT-II 

 Enzyme inhibition and kinetics- Michaelis- Menton plot, linear transformation, line 

weaver- Burk plot, Eadie - Hofstee plot equations, Factors affecting enzyme action. 

Irreversible and reversible competitive, non competitive, uncompetitive inhibition. Pre steady 

state kinetics, Kinetics of Allosteric enzymes, sequential bisubatrate mechanism. Ping-Pong 

reactions ,End product inhibition and substrate inhibition- KCat 
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UNIT-III 

Enzyme regulation,:General mechanism of enzyme regulation,allosteri regulation, 

feed back inhibition and feed forward stimulation, Enzyme repression, induction and 

degradation, control of enzymic activity by products and substrates. 

UNIT-IV 

Mechanism of enzyme catalysis- Acid base catalysis, covalent catalysis,Mechanism 

of action of lysozyme, carboxy peptidase-A, chymotrypsin, DNA polymerase, RNAase and 

serine proteases. Isoenzyme forms and multi functional enzymes- FAS system, PDH. Metal 

dependent and metalloenzymes. 

UNIT-V 

Enzyme technology- immobilization of enzymes- methods- properties and 

applications- abzymes- ribozymes- artificial enzymes- DNA enzymes- enzyme engineering - 

Enzymes in Pharmaceutical industry, Leather industry, detergent industry and Food industry- 

Research, theraoeutic and clinical diagnosis. 

REFERENCES: 

1. Principles of Biochemistry - Zubay. 

2. The nature of Enzymology - Foster. 

3. Basic concepts of enzymes - Trevor Paimer. 

4. Biochemistry-Lehninger. 

5. Enzyme Kinetics-Marangani A.G. 

6. Industrial enzymes and their applications-Uhlig H . John Wiley. 

 

*Employability/Entrepreneurship 
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Course Code Course Title L T P C 

20215SEC14L  Biochemical Techniques Lab - I  0  0  4  2 

Aim 

The aim of the paper to study about quantitative measurement Biochemical compounds. 

Course objectives  

 To teach students on various techniques used for the assessment of various diseases 

and research studies.  

 To teach the good laboratory practice required to execute the learned techniques.  

 

Course outcomes (CO’s)  

 CO1 By the end of the course, students can be able to demonstrate the importance of 

the protein chemistry and their wide applications. 

 CO2This skill based course will teach the students the various instrumentations that 

are used in the analytical laboratories. 

 CO3 This course covers both fundamental and applications of the instruments that are 

routinely used for the characterization of biomolecules 

 CO4 Perform skillful specimen collection, identification and processiong 

 CO5 Utilize communication skills necessary for working in the health care setting 

 CO6 Exhibit professionalism, initiative, positive interpersonal skills, teamwork, 

respect and integrity. 

  

EXPERIMENTS:                               

1. Estimation of proteins, DNA, RNA and Carbohydrates by Colorimetric methods. 

2. Determination of Concentration and extinction co-efficient of proteins 

spectrophotometer. 

3. Analyzing the Quality of Oils – acid number, Saponification number and Iodine 

number. 

4. Estimation of ascorbic acid and calcium from natural sources. 

5. Estimation of Sodium, Potassium and Phosphorous in body fluids by flame 

photometry. 

6. Separation of amino acid and lipids by Thin layer chromatography. 

7. SDS- PAGE of proteins. 

8. Separation of proteins by Size –exclusion chromatography.  

 REFERENCE: 

1. Instrumental analysis – chatwall & Anand. 

2. Practical Biochemistry -  David T.plummer. 

3. Principles of instrumental analysis -  B.K. Sharma. 

4. Practical Biochemistry – Wilson and Walker. 

5. Biophysical Chemistry -  Upadhyay and padhyay 

6. Instrumental analysis – Skoog. 

*Employability/Entrepreneurship/Skill development 
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Course Code Course Title L T P C 

20215DSC15A                        Biostatistics 5 0 0 4 

 

Aim 

The aim is Students able to characterize data and understand different sampling methods. 

 

Course Objective 

Mathematical and statistics form an integral part of any discipline of science. 

Course Outcomes 

 

CO1 To use basic analytical techniques to generate results 

CO2 interpret results of commonly used statistical analyses in written summaries 

CO3 demonstrate statistical reasoning skills correctly and contextually 

CO4 They play an important role in interpretation of result of experiments and research work. 

This course will provide information how to utilize various tools of biostatics in 

interpretation of biological data. 

CO5 The students will understand the principles of collection of data in biological 

experiments, proper statistical analysis of the data and its presentation. 

CO6 Knowing statistical methods will help students in improving their analytical and 

interpretation skill. 

 

UNIT – I 

 Research – definition, importance and types – Literature survey – journals – types, 

abstracting and indexing journals – Internet and its applications-e Mail – Web browsing – 

selection of topics – research schedule – sample collection – techniques – data collection – 

interpretation of data - art of scientific writing – presenting a scientific seminar. 

UNIT – II 

 Probability:- Definition – Addition theorem – Multiplication Theorem (Statement 

only) – Conditional Probability – Independent events – Simple Problems. 

UNIT – III 

 Measure of Averages – Mean, Median and mode, Use of these measures in biological 

studies, Measures of Dispersion for biological characters – Quartile Deviation, Mean 

Deviation and Standard deviation and coefficient of variation, Measures of skewness and 

Kurtosis, Correlation and Regression – Rank Correlation – Regression equations, Simple 

problems based on biochemical data. 

UNIT – IV 

 Basic concepts of sampling – Simple random sample, stratified sample and systematic 

sampling, Sample statistics, Sampling distribution and standard error, Tests of significance 

based large samples, Test for mean, difference of mean, proportions and equality of 

proportion. 
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UNIT – V 

 Small sample tests – Student ‘t’ test for mean, difference of two means, test for 

correlation and regression coefficients, Chi-square test for goodness of an independence of 

attributes, F test for equality of variances. 

REFERENCES: 

1. Sundar Rao, Jesudian Richard – An Introduction to Bio-Statistics. 

2. Alwi E.Lewis, Bio-Statistics, East West Press. 

3. S.C.Gupta – Fundamental of Statistics, Sultan Chand. 

4. Research methodology – Methods and techniques – C.R.Kothari. 

5. Research methodology and statistical techniques – Santhosh Gupta.    

 

*Employability 
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Course Code Course Title L T P C 

20215DSC15B                        Immunology 5 0 0 4 

 

Aim: 

To learn the immune system and reaction 

Objectives: 

 To expose the students with the immune system of human body 

Outcomes: 

 CO1 The students may understand the immune system, its components and various 

techniques used in bio manipulation. 

 CO2 The course will provide technical knowledge as to how different diseases are 

caused and various responses mediated by living cells to combat pathogen attack. 

 CO3 Compare and contrast the origin, maturation process, and general function of B 

and T lymphocytes. 

 CO4 At The course will provide sound knowledge of how immune system deals with 

various pathogens, different processes and cell types involved in prevention of 

disease. 

 CO5 To understand the principles of tolerance, autoimmunity and the role of 

immunity in protection against pathogens. 

 CO6  Along with this the students will become aware about concept, synthesis and 

action mechanism of vaccines. 

 

UNIT-I 

Infection 

 Types – Factors influencing infection – endotoxins and exotoxins – pathogenicity and 

virulence – sources of infection agents – carriers – portals of entry. Immunity: Innate – 

Acquired – Active and Passive Immunity – phagocytosis – Inflammation. Immune system: 

Components – Lymphoid organs, Primary, Secondary, Tertiary – Lymphoid Tissues – Cells 

of the immune system. 

UNIT-II 

Antigens: Antigenicity – Immunogenicity – Types of antigens – Haptens – specificity – 

Blood group antigens – Blood grouping. Immunoglobulins: Isolation – structure and 

function – Antibodies – clauses of immunoglobulins – Biosynthesis and antibody diversity. 

Complement: Complement – chemical and alternate pathway – Consequence of activation – 

Anaphylotoxins. 

UNIT-III 

Immune response: B and T cell development Cellular interaction – APC – MHC – cytokines 

– TCR – cluster of differentiation – HI and CMI – Regulation of immune response – Primary 

and secondary immune response – Immune tolerance - Immune suppression.  

UNIT-IV 

Immunological Techniques: Antigen – Antibody reaction – Precipitation – Agglutination – 

CTI – Torsion neutralization – Immunodiffusion – Immunofluoroscence – Immune adherence 
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– Immunoelectrophoresis – EIA – ELISA – RIA – Immunochemetology – Hybridoma 

Technology – Merits and Demerits – Production of Vaccines and their uses. Production of 

antisera – Fractionation of leucocytes – Identification of lymphocytes and their subsets – 

Experimental animal models – Inbred strains – SCID Mice , Nude mice – mice cell culture 

system. 

UNIT-V 

 Immunodeficiency disorders – Cancer and AIDS – Immunity to bacteria and viruses 

– Auto immunity – Hyposensitivity – classification. Organ Transplantation – Graft rejection 

– mechanism – Tissue typing – immuno supporting drugs – Immunotheraphy. 

REFERENCE: 

1. Immunology – Richard.A.Goldshy and Kuby. 

2. Essential Immunology – Roitt et al. 

3. Immuno biology – Janeway. C: Paul Travers. 

4. Immunology, Short Course – Eli Benjamin AV. et al. 

5. Fundamentals of Immunology Springer Verlag – Wier et al. 

6. A Handbook of Practical Immunlogy – G.P.Talwar. 

7. Fundamental Immunology – Coleman. 

8. Textbook of microbiology – Anantha marayanan & panikar.      

 

 

*Employability 
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Course Code Course Title L T P C 

20215SEC21            Cellular Biochemistry  5  1  0  5 

 

Aim 

To understand the molecular machinery of living cells.  

 

Course objectives  

 To enable the students to understanding the molecules within cells and interactions 

between cells that allows construction of multi cellular organisms.  

 To understand the membrane transport mechanisms.  

 

Course outcomes (CO’s)  

 CO1 Describe the general principles of gene organization and expression in both 

prokaryotic and eukaryotic organisms. 

 CO2 Describe the structure and function of biological membranes including the roles 

of gradients in energy transduction. 

 CO3 Explain the basic pathways and mechanisms in biological energy transduction 

from oxidation of metabolites to synthesis of ATP. 

 CO4 Explain various levels of gene regulation and protein function including signal 

transduction and cell cycle control. 

 CO5 To become aware with the variations in the levels of trigycerides and 

lipoproteins and their relationship with various diseases. 

 CO6 Relate properties of cancerous cells to mutational changes in gene function. 

 

UNIT I 

Cell & cell cycle: Cell structures- plant and animal cell structures, Types of tissues- 

Epithelium – Organization and its types. Bones, Cartilage structure. Extra cellular matrix- 

ECM components, Collagen, Elastin, Fibrillin, Fibronectin, Laminin, Proteoglycans. 

 

UNIT II 

 Biomembrane- Menbrane assembly- Unit membrane concept, physical, 

Physiological functions and properties. Different forms of plasma membrane- gap junction, 

tight junction, Plasmadesmata, desmosomes- Active, passive transport system- Endocytosis, 

Exocytosis. 

 

UNIT III 

 Cell division- mitosis-meiosis- significance.  Cell cycle-phases and regulation-

check points in cell cycle- programmed cell death-Apoptosis- Necrosis-Autolysis. 
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UNIT IV 

Signal Transduction-types of signaling-receptors- signaling pathways-second 

messengers- cyclic nucleotides- lipids- calcium ions- cross talk signaling pathways. 

 

UNIT V 

 Cancer biology-morphology and characteristics of cancer cells- Benign and 

malignant tumors- tumor markers- agents causing cancer- mechanism of carcinogenesis- 

Oncogenes and proto oncogenes- tumors suppressor genes- p53-Telomerase-anti cancer 

agents 

*Employability/Entrepreneurship 

REFERENCES 

1. Cell and molecular biology-De. Robertis 

2. Cell biology-CB Powar 

3. The cell- Cooper 

4. Molecular cell biology-Lodish et. al.,  
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Course Code Course Title L T P C 

20215SEC22                  Metabolism and Regulation  5  1  0  5 

 

Aim  

The course aims to provide an advanced understanding of the metabolism and its regulation. 

Course objectives  

 To know the various metabolic pathways associated with carbohydrate, lipid , protein 

and nucleic acid metabolism, their regulation and associated disorders.  

 To understand the inter relationship of carbohydrate, lipid , protein and nucleic acid 

metabolism and understand the importance of TCA cycle.  

 To aware about the homeostatis of glucose of metabolites by intrinsic and extrinsic 

control mechanism.  

 

Course outcomes (CO’s)  

 CO1 Gain knowledge on glucose anabolic and catabolic pathways that ultimately control 

the glucose homeostatis. 

 CO2 Describe surface membrane barriers and their protective functions.  

 CO3 Able to explain the role of lipids, their metabolism and their stringent control by 

hormones and other factors. 

 CO4 To acquire knowledge related to the role of TCA cycle in central carbon 

metabolism, importance of anaplerotic reactions and redox balance. 

 CO5 Understanding the importance of high energy compounds, electron transport chain, 

synthesis of ATP under aerobic and anaerobic conditions. 

 CO6 Understand the anabolic and catabolic processes associated with amino acids and 

nucleic acids and their regukation. 

 CO7 Able to understand the energy homeostatis during starvation and energy excess. 

 

UNIT -I 

BIOENERGETICS  

           Thermodynamics-Free energy-energy Transfer-energy Compounds -ATP-Enzymes 

involved in redox reactions.    Electron transport chain -Inhibitors- Oxidative Phosphorylation 

-Chemiosmotic Theory-Inhibitors -uncouplers-Ionophores-Regulation-substrate level 

Phosphorylation. Electron transport system -Mitochondrial and Microsomal system -Shuttle 

Mechanism -Malate and glycerol phosphatecphosphate shuttle. 

UNIT -II 

CORBOHYDRATE METABOLISM  

             Glycogen metabolism -Glycogen storage diseases -Regulation -Glycolysis -control -

Oxidative decarboxylation -PDH complex -energetics -TCA cycle -regulation -energetics.             
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Gluconeogenesis -Glucogenic substates -Cori cycle and Glucose alanine cycle-regulation -

HMP shunt and metabolic significance-Glucuronic acid cycle-Blood glucose homeostasis. 

UNIT-III 

LIPID METABOLISM  

          Adipose Tissue-Lipogenesis -FA Synthase complex -Regulation -Oxidation of fatty 

acids -alpha,beta,omega-carnitine shuttle-Metabolism of Triglycerides-Phospholipids and 

glycolipids-Regulation. Ketogenesis-Ketolysis-Metabolism of cholestrol-Bile acids -

lipoprotein meatabolism. 

UNIT-IV 

NITROGEN METABOLISM 

            Nitrogen balance -Oxidative and Non Oxidative demination -Transamination - 

Transdeamination -decarboxylation -Biogenic amines -Ureogenesis and regulation.             

Essential and non essential amino acids - Ketogenic and ghlycogenic amino acids - 

Anabolism and catabolism of individual amino acids - disorders of amino acid metabolism.           

Biosynthesis of purine and pyrimidines -Denovo and salvage pathway - Catabolism of 

purines and pyrimidines - disorders of nucleic acid metabolism. 

UNIT-V 

METABOLIC INTEGRATION AND REGULATION 

                  Role of hormones -Insulin - Role of organs - Liver, Brain, Kidney, Muscle and 

Adipose tissue - Metabolic interrelationship in well-fed state, fasting state, Obesity, 

starvation, Diabetes Mellitus, Exercise, injury, stress and pregnancy and lactation. 

REFERENCE: 

1. Harper's Biochemistry. Murrat etal,Mcgraw Hill. 

                 2. Principles of Biochemistry - Nelson Cox,Lehninger,McMillen Worth. 

                 3. Biochemistry - Stryer - Freeman. 

                 4. Biochemistry - Zubay. 

                 5. Biochemistry - Champe - Lippincott. 

                 6. Biochemistry with Clinical Correlations - Delvin. 

                 7. Biochemistry - Mathews,Vanholde and Ahern. 

                 8. Biochemistry - An Introduction - Mackee. 

                 9. Textbook of Medical Biochemistry M.N.Chatterjee. 

*Employability/Entrepreneurship 
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Course Code Course Title L T P C 

20215SEC23  Neuro Biochemistry 5  0  0  4 

Aim:  

      The course aims to provide students with a basic understanding of: the principles and 

major mechanisms of metabolic control and of       molecular signalling by hormones; the 

control of cell proliferation 

Course Objective: 

By the end of the course, students should be able to: 

● demonstrate knowledge and understanding of the molecular machinery of living cells; 

● demonstrate knowledge and understanding of the principles that govern the structures 

of macromolecules and their participation in molecular recognition; 

● use basic laboratory skills and apparatus to obtain reproducible data from biochemical 

experiments. 

Course outcomes: 

 CO1 To understand various neurological system 

 CO2  Recognize the need for, and engage in life-long learning in neurological system 

 CO3 To understand various Exocytosis of neurotransmitter   

 CO4 To able to understand DNA microarrays, Methodology, types and applications  

 CO5 To acquire knowledge related to LEARNING AND MEMORY 

 CO6 Gain knowledge of contemporary issues 

 CO7  to understand biochemistry of vision and muscle contraction 

 

UNIT I : NERVOUS SYSTEM  

 Structure and function of the brain. Central Nervous System, Peripheral and 

Autonomic Nervous system. Cells of Nervous System – Neurons, Astrocytes, Glial cells, 

Oligodendrocytes and Schwan cells. Chemical composition of brain – utilization and uptake 

of glucose and amino acids, Blood – Brain barrier. 

UNIT II: NEUROTRANSMISSION 
 Membrane potentials, Resting potential – Depolarization, repolarization and 

hyperpolarization, Action potential. Mechanism of axonal neurotransmission. Membrane 

channels – Types of channels, ion gated, voltage gated, chemically gated, mechanically gated 

and responsive to intracellular messengers. DISEASES OF NERVOUS SYSTEM Molecular 

basis of Parkinson’s disease, Alzheimer’s disease, Schizophrenia, Myasthenia gravis and 

Multiple sclerosis.  

UNIT III: NEUROTRANSMITTERS 

 Synthesis, storage, release, uptake, degradation and action of neurotransmitters. 

Acetyl choline, GABA, Serotonin, Dopamine, Glutamate, Aspartate, Nitrous oxide, etc. 

Neuropeptides. Synaptic transmission – Cholinergic receptors – Nicotinic and Muscarinic 
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receptors, Agonists and Antagonists – their mode of action and effects. Adrenergic receptors, 

serpentine receptors and intracellular signaling. Fast and slow receptors. Exocytosis of 

neurotransmitter – Role of synapsins, synaptogamins, SNAP, SNARE and other proteins in 

docking, exocyotosis and recycling of vesicles.  

UNIT IV : LEARNING AND MEMORY 

 Mechanism of short term memory and Long Term Potentiation. NMDA and AMPA 

glutamate receptors. Retrograde messengers in synaptic transmission. Role of CAM kinase II, 

Calcium, protein kinases, cAMP, NO, Calpain and other proteins in memory and learning 

process. Synaptic plasticity INTERACTION OF DRUGS WITH CNS Mechanism of action 

of anesthetics, analgesics, hallucinogens, depressants, stimulants and toxins on the nervous 

system. Addiction and drugs of abuse. 

UNIT V: BIOCHEMISTRY OF VISION AND MUSCLE CONTRACTION:  

  

Rod and cone cells, visual cycle, mechanism and regulation of vision, color vision. 

Thick and thin filaments, interaction of actin and myosin muscle contraction, role of calcium 

and regulation of muscle contraction. Smooth muscle contraction and its regulation  

 

*Employability/Entrepreneurship 

REFERENCE 

 1. Neurochemistry by Ferdinand Hucho, VCH Publication, 1986  

2. Molecular cell Biology,by Lodish, Baltimore, et al W.H. Freeman & Co. !996  

3. Basic Neurochemistry by M. P. Spiegel 
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Course Code Course Title L T P C 

20215SEC24L                 Enzymology Lab- II  0  0  4 2 

 

Aim: 

To list the factors that can affect the rate of a chemical reaction and enzyme activity 

Course Objectives:  

• To obtain a general knowledge about how enzymes work. 

• To determine the optimum pH, temperature and concentration of an enzyme for a 

certain reaction. 

• To demonstrate skill and knowledge in the use of the spectrophotometer.  

• To learn methods and calculations for diluting material in the lab    

Course Outcomes:    

 CO1 Students will gain an enhanced overall understanding of enzymology, enzyme 

assays, and in particular the influence of various physicochemical characteristics upon 

enzyme activity. 

 CO2 Acquiring training to estimate activity of enzymes. 

 CO3 To determine pH optimum, Km and Vmax of enzymes and to analyse enzyme 

kinetics 

 CO4 To determine optimum temperature for the activity of an enzyme. 

 CO5 Students will gain direct laboratory experience in spectrophotometry. 

 CO6 Students will gain an understanding of buffers and their importance in the 

context of pH control. 

 CO7 Students will gain an appreciation of working as part of an integrated research 

team. 

 

EXPERIMENTS: 

1. Determination of enzyme activity and specific activity of Salivary amylase, Lipase, 

Catalase , Lactate dehydrogenase and Glucose -6-phosphate dehydrogenase. 

2. The progress curve of acid phosphate and amylase – catalyzed reactions. 

3. Effect of PH and Temperature on enzyme activity of urease and alkaline phosphatase. 

4. Determination of activation energy and Km value of any two enzymes. 

5. Effect of activation and inhibitors on activity of any one enzyme. 

6. Estimation of free energy of any two enzymes. 

REFERENCES: 

1. Manuals in Biochemistry – Dr.J.Jayaraman. 

2. Practical Biochemistry – Plummer. 

3. Manuals in Biochemistry – Dr.S.Ramakrishnan. 
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*Employability/Entrepreneurship/Skill development 

 

 

Course Code 

Course Title L T P C 

20215DSC25A                        Endocrinology 

 

5 0 0 4 

 

Aim:  

To have a basic understanding of the endocrine system    

Course Objective: 

The specific objectives of the program are to train the fellows to: 

 History and physical examination with emphasis on examination of the thyroid, 

breasts, penis, testes and female reproductive organs. 

 Selection and interpretation of endocrine biochemical tests. 

Course Outcomes:  

 CO1Apply the knowledge from this course while working in medical laboratory to 

diagnose different hormone disorders 

 CO2 Explain recent laboratory methods in diagnosis hormone disorders 

 CO3 Knowledge and Understanding  the synthesis of different endocrine gland 

hormones 

 CO4 Ability to analyze and solve problems related to hormone tests 

 CO5 To know the pathophysiology significance of the system with special reference 

to humans 

 CO6-Understand the synthesis of various hormones by respective gland 

 

UNIT: I 

                Hormones in general -  definition – types of secretions – nature – classification 

synthesis and their role – Feed back control with specific examples Hormones action Proteins 

and Steroids – Cell Signaling in hormone action.     

UNIT: II 

              Hypothalomo hypophysial axis - Hormones of hypothalamus and their role Structure 

of pituitary - Secretions - Physiology role -Pathophysiology Current status of pituitary as a 

master gland.     

UNIT: III 
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             Thyroid - Parathyroid - structure -  hormones – synthesis – storage – releases- carrier 

proteins (eg. TBA and TBG) – Physiology role – Pathophysiology 

UNIT: IV 

          Adrenal and Gonadal Hormones – Steroid biosynthesis – maintenance of cyclicity.  

Physiological role – Pathophysiology – Steroids in metabolism 

UNIT: V 

       Gastro intestinal hormones – pancreas as an endocrine organ – secretions- functions – 

physiological role and pathophysiology other endocrine organs in vertebrate Insect and 

crustacean hormones – their role in growth and metamorphosis.  

*Employability/Entrepreneurship 

REFERENCE:     

1.  Text Book of endocrinology – Williams 

2. Physiological review of Biochemistry – Harper and others 

3. Endocrinology – Turner 

4. Invertebrate reproduction – K K Nayar 
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Course Code Course Title L T P C 

20215DSC25B               Clinical nutrition and dietetics 5 0 0 4 

Aim 

 Are qualified to translate the science of nutrition in health and disease into practical 

information about food. 

Course Objective 

 Work to promote good health by teaching the public and other health professionals 

about diet and nutrition. 

 Act as advisors to the Trust on the nutritional standards and specifications for the 

patient food service to ensure that the needs of all patients can be met. 

Course Outcomes  

 CO1 To learn glycemic index, balanced diet, micronutrient deficiencies and the 

remedies, nutraceuticals and their importance, junk foods and their hazards 

 CO2 Understanding merits and demerits of vegetarian and non-vegetarian foods 

 CO3 To understand the need for specialized food for people with special needs - 

diabetes, pregnancy, inherited genetic disorders 

 CO4To know the use of alternate crops – cereals and pulses and their importance 

 CO5  Patients receive medical or surgical help with their conditions, but some have 

conditions that can also benefit from special diets. Eating more of certain foods, 

and/or avoiding certain things can help to control a patient’s symptoms. 

 CO6 In some cases, by carefully monitoring what a sick patient eats and drinks, the 

dietitian can reduce the chance that patient will have problems in the long-term, and 

can establish and/or help maintain the patient’s quality of life 

UNIT I 

 Definition of nutrition,over nutrition and undernutrion and malnutrition. signs of good 

and poor nutrition – relation of good nutrition to health. Nutritional deficiency disease – 

anaemia, protein. Calorie malnutrition, vitamin-A deficiency. Aetiology, symptoms, 

prevention and treatment. Role of dietary fibre in health and disease. 

UNIT II 

Energy- definition of calorie and joule. Energy value of foods – bomb caloriemeter. 

Direct and indirect caloriemater. Basal metabolism, definition,methods of determining basal 

metabolism rate (BMR) ,factors influencing BMR – calculation of total energy requirement. 

Factors affecting total energy requirement, food sources. 

UNIT III 
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Purpose and principles of therapeutic diets, hospital diets- etiology and dietary 

modifications.  (a)Obesity, aetiology treatment. (b)Underweight – definition, aetiology, 

treatment. (c)Diet in febrile conditions- typhoid, tuberculosis. (d)Diebetes mellitus -

definition,predisposing factors, factors that maintain blood glucose level, 

symptoms,diagnosis, biochemical changes in the metabolism of carbohydrates, fats, 

protein,food exchange list and treatment. 

UNIT IV 

(a)Diet in disease of gastrointestinal tract, peptic ulcer and duodenal ulcer, acute and 

chronic diarrhea, constipation. (b)Diet in disease liver-cirrhosis and hepatitis (c)Diet in 

disease of cardiovascular system- atherosclerosis and hypertension. (d)Diet in disease of 

kidney and urinary tract- acute and chronic nephritis and nephrotic syndrome. 

UNIT V 

(a)Assesing the food nutritional problems in the community methods available for the 

assessment of the nutritional status of an individual and the community. Assessment 

methods- nutritional anthropometry- biochemical tests-diet surveys.  (b) Measures to 

overcome malnutrition. Role of nutrition education and nutrition intervention programmes. 

Role of ICMR, ICAR, CFTRI, ICDS,- nutritious noon meal programme, contribution of 

international organizations- WHO, UNICEF, FAO. 

*Employability/Entrepreneurship 

REFERENCES: 

1. Antra, F.P. Clinical nutrition and dietetics, Oxford university press, Newyork(1998). 

2. Krause. M,V and Nahan, L.K.Foods nutrition and diets(1998)H.B.saunders 

co..(1984). 

3. Robinson,C.H.and Lawler,M.R. Normal and therapeutic nutrition Mac Millan 

pub.co.INC New York,17th Edition(1988) 

4. Gopalan,C.Balasubrsmanian, S.C. and Ramasastri,B.V.the nutritive value  of Indian 

foods,KMR,Newdelhi(1989). 

5. Davidson, S.Passmore,R.Brock,J.F and Truswell.A.S. Human nutrition and dietetics 

(1984) the English language book society. 

6. Swaminathan. M.Essential of nutrition vol. I and II the ganesh and co., Madras(1974). 

7. Gopalan, C and ramasastri ,B.V. and Balasubramanian. S.C. (1989) Nutritive value of 

Indian foods ,NIN, Hydrabad. 

8. Gopalan,C and Vijay araghavan,K.Nutriotion  atlas of India ICMR. Newdelhi(1971). 

9. Gopalan, C. Balasubramanian, S.C. and Visveswara rao, Diet atlas of India , ICMR, 

Newdelhi(1971). 

10. Srilakhsmi B. Msc, Mphil.(2004) dietetics,New age international publishers Newdlhi 

11. Gopalan, C & Ramasastri B.V. (1998)-the nutritive value of Indian foods. 

ICMR,Newdelhi 
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12. Dr.Swaminathan M. Hand book of food and nutrition the Bangalore printing and 

publishing company Ltd. Bangalore 

13. Guthric H.A Introdutory nutrition, times Mirror,Mosby College Publication,1989, 

Whitney E.N. Hamilton M.N &  Rofles S.R. Understsnding nitrition 5th edition, West 

pub.co. New York 1990 

14. Anderson L. Nutrition in health and disease 17th edition JB Lippincott 

co.Philadelphia, 1982.  
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Course Code Course Title L T P C 

20215DSC25C  Bioinformatics 5  0  0  4 

 

Aim: 

The aims of bioinformatics are threefold. First, at its simplest bioinformatics organizes data 

in a way that allows researchers to access existing information and to submit new entries as 

they are produced, eg the Protein Data Bank for 3D macromolecular structures. 

Course objectives: To make the students  
 To make students understand the essential features of the interdisciplinary field of 

science for better understanding the biological data.  

 To create students opportunity to interact with algorithms, tools and data in current 

scenario.  

 To make the students look at a biological problem from a computational point of 

view.  

 To find out the methods for analyzing the expression, structure and function of 

proteins, and understanding the relationships between species.  

 

Course outcomes (CO’s):  

 CO1The student will choose biological data, submission and retrieval from databases.  

 CO2 The students will be able to experiment pair wise and multiple sequence 

alignment and will analyze the secondary and tertiary structures of protein sequences.  

 CO3 The students will acquire training in different areas of bioinformatics related to 

various biological databases such as protein databases, nucleic acid databases, 

metabolic pathway databases, etc. 

 CO4 To understand the Role of computers in Biology 

 CO5 To know the Software in Bioinformatics - C, C++, bioperl, Biopython and oracle 

 CO6 The student will understand the data structure (databases) used in bioinformatics 

and interpret the information (especially: find genes; determine their functions), 

understand and be aware of current research and problems relating to this area.  

 

UNIT-I 

Bioinformatics - Definition, the history and scope of Bioinformatics; Bioinformatics as a 

tool; Role of computers in Biology; The CPU and operating systems - computer networks - 

the internet, modem, the world wide web, search engines; FTP,HTML, URL and IP address; 

Virtual Library; search the biochemical information on SWISS - PROT, NCBI and 

MEDLINE. 

UNIT-II 

Software in Bioinformatics - C, C++, bioperl,Biopython and oracle.  The Bioinformatics 

workstation, Unix system - Files, directories, Functions and application of Unix system.  

UNIT-III 
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Data base - Types, data base management systems and data base security; biological data 

bases - sequence data bases for proteins and nucleic acids; searching sequence data bases; 

structural data base - PDB; Motif data bases; Genome data bases; Miscellaneous data bases, 

Data submission and data retrieval with Enterz. 

UNIT-IV 

Definition and concepts on homology, analogy, orthology and paralogy; sequence similarity 

searches - FASTA, BLAST, DBGET, SRS, Enterz. Theory and data bases of pair wise and 

multiple sequence alignments; BLOSUM matriees; phylogenetics - phylogenetic trees; 

sequence annotation, Markov models for data base similarity searches. 

UNIT-V 

Protein secondary structure predictions - Chow - Fasman, JPRED, AGADIR; Quandex; 

protein tertiary structure prediction - comparative modelling, fold Recognition and Ab initio 

prediction; Visualization of protein structures - RASMOL; Drug discovery - combinational 

chemistrynand docking; 

            DNA microarrays - Methodology, types and applications - Goals of human genome 

project- structural and functional genome - Agroinformatics - Medical informatics - 

Metabolomics - E-cell. 

REFERENCE: 

1. Bioinformatics – David N.Mount 

2. Bioinformatics computer skills – cynthia Gibes and per Jamback 

3. Recent advances in Bioinformatics – Irfan A. Khan, Atiya khanum 

4. Bioinformatics C. S.V Murthy 

5. Bioinformatics D. Higgins and W.Taylor 

6. Bioinformatics methods and protocols – Stephan misener and stephan A. 

Krawetz. 

*Employability/Entrepreneurship/Skill development   
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Course Code Course Title L T P C 

20215RMC26 Research Methodology   3  0  0  2 

 

AIM: 

To create a basic appreciation towards research process and awareness of various 

research publication  

COURSE OBJECTIVES: 

 To understand the steps in research process and the suitable methods. 

 To identify various research communications and their salient features 

 To carry out basic literature survey using the common data-bases 

 To give exposure to MATLAB platform for effective computational and graphic 

works required for quality research 

COURSE OUTCOME: 

 CO1 Understanding research questions and tools 

 CO2  Experience in scientific writings 

 CO3 Practice in various aspects of scientific publications 

 CO4 Inculcation of research ethics 

 

UNIT I: 

 Selection of problem-stages in the execution of research: choosing a topic to 

publication- preparation of manuscript-report writing- format of journals – proof reading – 

sources of information: Journals, reviews, books, monographs, etc, Bibilograpy. Journal ; 

standard of research journals – Impact factor. 

UNIT II:  

 Measures of dispersion: Universe and population – delimiting population – sampling 

method – random sampling, stratified random sampling – types of variables: qualitative and 

quantitative variables – continuous and discontinuous variables – scaling method S- mean – 

standard deviation – standard error – coefficient of variation. 

UNIT III: 

 Coparision of means, chisquard test, student test (ANOVA ‘’portioning of variation). 

F test – model sums on one way ANOVA with interpretation of data – introduction to 

MANIVA – Statistical and their use – significance test and fixing levels of significance – use 

of statistical software like COSTAT and STATISTICA. Breif introduction to pie and 

histograms. Use of LCD. 

UNIT IV: 
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Chromatography – priniciple, operative technique and applications of paper, TLC, 

adsorption chromatography, GLC and HPLC. Ion-Exchange, molecular sieve, Electrophoretic 

techniques – principle and technique of gel, SDS, high voltage and discontinuous 

electrophoresis, Isoelectric focusing, plused field gel electrophoresis and capillary 

electrophoresis. Spectrometry – Centrifugation techniques.  

UNIT V: 

 X-Rays – X-Ray diffraction, crystals and detectors, quantitative analysis and 

applications. Radio chemical methods – Basic concepts, counting methods and applications. 

Autoradiography, detection and measurement of radioactivity, applications of radioisotopes 

in biology. 

*Employability/Entrepreneurship/Skill development 

REFERENCES: 

1. An introduction to practical biochemistry by David T. Plummer. 

2. Laboratory Manual in Biochemistry by Pattabiraman and Acharya 

3. Practical Biochemistry by J. Jayaraman. 

4. Analytical Biochemistry, D. J. Homie and Hazel Peck, Longman group, 3rd edition, 

1998.  

5. Physical Biochemistry – Application of Biochemistry and Molecular Biology, David 

Friefelder, W.H Freeman and Co, 2nd Edition 1999. 

6. Experimental Biochemistry, Robert Switzer and Liamgarrity, W.H. Freeman and Co, 

3rd 1999. 

7. Davis, G.B and C.A Parker, 1997. Writing the doctoral dissertation, Barrons 

Education series, 2nd edition, Pp 160, ISBN: 081208005 

8. Duneary, P. 2003. Authoring a Ph. D thesis: how to plan, draft, write and finish a 

doctoral dissertation. Plagrave Macmillan, Pp256. ISBN 1403905843 
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 Code Course Title L T P C 

20215SEC31  Molecular Biology  6  1  0  6 

 

Aim: 

Course on molecular Biology & genetics will enhance the knowledge base about 

functional and structural organization of nucleic acid.   

Course objectives:  

The course aims to provide students with a basic understanding of  

 Organization of DNA in a genome and the mechanism behind replication, 

transcription and translation.  

 Regulation of gene expression in prokaryotes and Eukaryotes.  

 

Course outcomes (CO’s): 

 

 CO1 Understand the structure of nucleic acids and the DNA replication process 

 CO2  Learn about the process of transcription 

 CO3 Understand the mechanism of translation 

 CO4Learn about gene regulation in prokaryotes 

 CO5 Study the discovery of DNA as genetic material,  transcription, DNA repair and 

translation 

 CO6 Analyse coding and non-coding regions of eukaryotic genome and their 

importance. 

 CO7 Exposure with the importance of E. coli lac operon 

 

UNIT-I 

          Structure and functions of DNA, Eukaryotic genome organization .DNA replication . 

DNA damage and repair . Gene arrangements . Recombination 

UNIT-II 

 Prokaryotic and Eukaryotic RNA polymerases – structures and function Mechanism 

of prokaryotic and eukaryotic transcription. Regulation of gene expression-In prokaryotes- 

Operon concept ,Attenuation and termination .  In Eukaryotes – hormonal (steroid hormone 

receptors)  Phosphorylation  (STAT proteins). Activation of transcription elongation by HIV 

Tat protein .          Post transcriptional processing in prokaryotes and eukaryotes , Ribozymes, 

Antisense RNA. 

UNIT –III 

         Genetic code-    Translation in bacteria and eukaryotes. Translational control in bacteria 

and eukaryotes. Regulation of protein synthesis. Inhibitors of protein synthesis . Co and post 
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translational modifications.  Protein targeting to membrane and organelles. Protein 

degradation – Protein folding 

UNIT –IV  

         Levels of Gene expression. Principle of gene regulation , Cis acting elements and  trans 

acting  factors .  Upregulation ,Down regulation, Induction ,Repression ,Global and narrow 

domain mechanisms.  Comparison of gene regulation strategies in prokaryotes and 

eukaryotes. Epigenetic gene regulation by DNA methylation. Transposable elements . 

UNIT –V 

      Mutation and mutagenesis – chemical and UV mutagenesis-types –Ames test-Bacterial 

genetic system – Transformation –Conjugation- Transduction.  Development genetics –

Overview. Drosophilia development maternal effect gene ;zygotic genes . 

*Employability/Skill development 

REFERENCES : 

     1. Molecular Biology-Friefelder. 

     2. Molecular Cell Biology-Lodish 

     3. Molecular Biology of the cell- Bruce Albert. 

     4. Molecular Biology of the Gene – Watson. 

     5. Genomes-T.A. Brown. 

     6. Advanced Molecular Biology –R.M.Twmymann. 
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Course Code Course Title L T P C 

20215SEC32           Clinical Biochemistry  6 1  0  6 

 

AIM: 

Describe the principles of analytical measurement in Clinical Chemistry Identify the meaning 

and use of laboratory investigations in connection with diseases of the major organs and the 

systems 

Course Objectives: 

 Clinical Chemistry are to enable the student to acquire the basic knowledge (theoretical and 

practical) to enable them to critically evaluate both the methodologies relevant to Clinical 

Chemistry and the meaning of the data obtained in relation to the pathological conditions.  

Course Outcomes: 

 CO1 To learn about the normal constituents of urine, blood and their significance in 

maintaining good health 

 CO2 Exposure to the mechanisms of causation of diseases of liver and kidney.  

 CO3 Develop understanding of the current concepts related to mechanism of Cancer  

 CO4 To become aware with the variations in the levels of trigycerides and 

lipoproteins and 

their relationship with various diseases 

 CO5 able to describe the diagnostic laboratory, according to the main stages pre-

analytical, analytical and post-analytical 

 CO6 describe the diagnostic significance of the main laboratory investigations know 

the problems related to the preparation of the patient, the collection and knowledge of 

the samples 

  

UNIT-I 

      Disorder of blood –Sickle cell disease - hereditary methemoglobinemias-Thalassemias- 

Porphyrias- Agranulocytosis, Thrombocytopenia, aplastic-hemolytic, Anemia, Hematuria, 

disorders of clotting mechanism. 

UNIT –II 

     Inborn errors of metabolism – PKU – Tyrosinosis -  Alkaptonuria – maple syrup urine 

disease – homocystinuria – histidinuria – albinism – parkinson’s diseases – Diseases 

involving lysine and ornithine – Folic acid deficiency – Clinical problems related to 

glutathione. Disorders of purine metabolism – lesch nyhan syndrome, immune deficiency 

3687



diseasaes , gout. Diabetes mellitus – lactic acidosis – G-6-PD deficiency-  

mucopolysaccharides – galactosemia – glycogen  storage diseases 

UNIT: III 

        Apolipoproteinuria and genetic abnormalities in lipid energy Transport – Lipid storage 

diseasaes – Fatty liver – causes– types and features – Atherosclerosis – Hypertension. 

Cerebrospinal fluid – protein concentration and gold curve – glucose and protein level in CSF 

under pathological condition. 

UNIT: IV 

      Liver function test, metabolism of bilirubin, differential diagnosis of jaundice, hepatitis, 

cirrhosis and hepatic coma.      Gastric analysis – acidity curves – stimulation tests- insulin 

and pentagastrin, peptic ulcer- gastritis and zollinger ellilson syndrome – gall stones 

UNIT: V 

       Biochemical changes in pregnancy – menstrual cycle- hormonal changes – placental 

hormones – parturition  - lactation – prenatal and postnatal diagnosis.  Amniotic Fluid – 

origin , composition and analysis  of amniotic acid 

REFERENCES: 

1. Text book of biochemistry with clinical correlations : T.M.Devlin. 

2. Practical clinical biochemistry: H.Varley. 

3. Principles and practice of medicine -  Davidson. 

4. An introduction to practical biochemistry- D.T.Plummer. 

5. Clinical biochemistry – Marshall. 

6. Text Book of medical biochemistry – Chatterjee. 

7. Tietz text book of clinical chemistry. 

8. Principles of internal medicine – Harrison’s vol. I&II 

9. Harper’s biochemistry. MeGraw Hill. 

 

*Employability Skill development 
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Course Code Course Title L T P C 

20215SEC33L  Clinical Biochemistry Lab  0  0  5  3 

 

AIM: 

Describe the principles of analytical measurement in Clinical Chemistry Identify the meaning 

and use of laboratory investigations in connection with diseases of the major organs and the 

systems 

Course Objectives: 

 Clinical Chemistry are to enable the student to acquire the basic knowledge  in practical to 

enable them to critically evaluate both the methodologies relevant to Clinical Chemistry  

Course outcomes (CO’s) 

 CO1 Identify the principal analytical procedures used to measure biochemical 

magnitudes. 

 CO2 Interpret and integrate the analytical data from the principal biochemical and 

molecular genetics tests for the screening, diagnosis, prognosis and monitoring of 

pathologies. 

 CO3 Interpret experimental results and identify consistent and inconsistent elements. 

 CO4 To introduce them to metabolic pathways of the major biomolecules and 

relevance to clinical conditions. 

 CO5 Manage information and the organization and planning of work.  

 CO6 To learn qualitative and quantitative analysis of constituents of biological fluids 

such as urine, blood and their estimation using standard methods.  

  

 EXPERIMENTS: 

1. Urine qualitative Analysis- normal and abnormal constituents. 

2. Blood- ESR, TC/DC, blood grouping, hemoglobin. 

3. Quantitative analysis of blood- sugar, urea, uric acid, creatinine, TG, Cholesterol, 

HDL, phospholipids, calcium, iron, inorganic phosphorus, protein (biuret method),  

bilirubin, chloride. 

4. Assay of serum enzyme- SGOT, SGPT, Acid phosphatase and Alkaline phosphatase, 

amylase. 

*Employability/Skill development 

REFERENCES:   

1. Practical clinical biochemistry- Harold varley. 
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2. Text ook clinical chemistry- Tietz. 

3. Manuals in biochemistry – Dr.J.Jayaramam. 

4. Anuals in biochemistry- Dr.S.Ramakrishnan. 

5. Practical biochemistry- Plummer. 
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Course Code Course Title L T P C 

20215DSC34A  Genetics and Genetic Engineering 

 

5 0 0 4 

 

Aim: 

To comprehend cellular mechanisms of developmental stages.  

 

Course objective : 

 Specific objectives of this course are to provide an understanding and discuss 

ramifications of inherence, gene structure and function, gene mutation, and research 

related to genetics and its applications.  

 

Course outcomes (CO’s):  

 CO1 Comprehensive, detailed understanding of the chemical basis of heredity 

 CO2 Comprehensive and detailed understanding of genetic methodology and how 

quantification of heritable traits in families and populations provides insight into 

cellular and molecular mechanisms. 

 CO3 Comprehensive detailed understanding of cellular mechanisms of developmental 

stages. 

 CO4 Exposure to the concepts of genomics, proteomics, metabolomics and their 

importance in human health 

 CO5 Acquaintance with the merits and demerits of transgenic crops. 

 CO6 To produce insulin using recombinant DNA technology.  

 

UNIT- I 

         Overview of genetics; relation between genes and traits; mendelian  genetics –three 

potulates- dihyrid cross-test cross-punnett squax-trihybrid cross-pedigree analysis-linkage-

complete and incomplete linkage- crossing over-four crossing over-recombination 

frequencies-gene mapping in eukaryotes. Sex determination – sex chromosomes- klinefilter 

and turners syndrome- sex differentiation in humans- dosage compensation- barr bodies-sex 

linked epigenetic inheritance-gene mutations. Eugenics- gene interactions- pleiotropism. 

UNIT – II 

      Population genetics- gene frequency-gene pool- hardy Weinberg equilibrium- allele 

frequencies- factors influencing – human cytogenetics. Evolutionary genetics- origin of 

species- genetic drift-polymorphism-  natural selection- genetic code- genetic death- genetic 

homeostasis. 

UNIT-III 
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     Genetic  engineering- overview-Analyzing DNA sequences- Maxam and Gilbert 

method,chain- terminator method and semi –automated method; southern and northern 

blotting – methods,merits and limitations ;polymerase chain reactions-basic principles 

,types,special features and applications cutting and joining DNA molecules- nomenclature, 

target sites and applications;site- directed mutagenesis- cassette mutagenesis, primer 

extension and PCR- based mutagenesis. 

UNIT- IV  

     Gene cloning- general strategies- cloning vehicles- plasmids, bacteriophages, cosmids, 

plasmids and YAC; shuttle and broad host range vectors; recombinant DNA and methods for 

introducing rDNA into  host cells; screening: expression of cloned DNA; cloning in e-coli, 

bacillus subtilis and saccharomyces cerevisiae- merits and  limitations; gene transfer into 

plants through Ti plamids; transferring gene into animai cells- eggs and emryos. 

UNIT-V 

      Transgenic plants- insect and herbicide resistant plants; transfer of Nif genes; transgenic 

animals- animal bioreactors, molecular  farming  and breeding strategies; genetic engineering 

in the production of insulin, somatostatin, vaccines and antibodies; gene therapy-  types, 

methods and prevention of diseases; Manipulation of reproduction in animals. 

REFERENCES BOOKS: 

1. Text Book of medical biochemistry – M.N.Chatterjea 

2. Endocrinology by Prakash S.K.Lokar 

3. Physiological review of Biochemistry – Harper and others 

4. Endocrinology – Turner 

5. Invertebrate reproduction – K K Nayar 

6. Text Book of endocrinology – Williams- 

 

 

 

*Employability/Entrepreneurship/Skill development 
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Course Code Course Title L T P C 

20215DSC34B  Pharmaceutical Biotechnology 5 0 0 4 

 

Aim: 

This course offers the students comprehensive information and insights in pharmaceutical 

biotechnology and the development of biopharmaceuticals in pharmaceutical industry. 

 

Course Objectives:  

 To facilitate the students to know the definite path of metabolism of drugs and drug 

discovery. The information gained will help the students to formulate novel drugs.  

 

Course Outcomes (CO’s):  

 CO1 Understanding the importance of Immobilized enzymes in Pharmaceutical 

Industries. 

 CO2 Genetic engineering applications in relation to production of pharmaceuticals  

 CO3 This course gives information on drug designing, novel techniques in drug 

discovery and the role of biotechnology in pharmaceutics. 

 CO4 Importance of Monoclonal antibodies in Industries 

 CO5 Appreciate the use of microorganisms in fermentation technology 

 CO6 Exposure with the importance of  expression vectors and their importance in 

Biotechnology.  

 

Unit-I: 

Definition and scope – potential and achievements – Fermentation technology and industrial 

microbiology Fermentation as a biochemical process, bioconversion and biotransformation. 

Unit-II: 

Fermented construction and working, downstream processing, fermentation monitoring, in-

situ recovery of fermentation products, proof of efficacy of biotech products. General 

application of fermentation in the manufacturing of antibiotics (Pencillin, streptomycin, 

tetracycline) dextran, vitamin (Vit.B2 and Vit.B12). 

Unit-III: 

Microbial enzymes, microbial limit tests and assays (antibodies, Vitamin, amino acids etc.). 

standards of water used in fermentation, pharamaceutical and cosmetic industry. 

Unit-IV: 
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Preparation and characteristics of immunologicals – Preparation and standardization of 

vaccines , sera, allergenic extracts, diagnostics, biologicals. Introduction to veterinary 

vaccines, immunomodulating substances, lymphokines, preparation of monoclonal 

antibodies, applications of monoclonal antibodies. 

Unit-V: 

Biotechnology derived products (therapeutic proteins) Examples of biotechnology derived 

therapeutic products of human Insulin, Interferon, somatostatin and somatotrapin. 

REFERENCE BOOKS: 

1. Bainse William, Biotechnology from A to Z, 2nd Edition, 2002, Oxford University 

Press. 

2. Berger S.L.., et. al., Methods in Enzymology, Academic Press Ine., CA 1992. 

3. British Pharamacopoeia, 1993, London, HMSO. 

4. Carter S.J., Cooper and Gunn’s Tutorial Pharmacy, 6th Edition, 1996, CBS Publishers 

and Distributors, Delhi. 

5. Casido L.E., Industrial Microbiology, 2000, New Age International, Delhi. 

6. De Kalyan Kumar, Plant Tissue Culture, 1st Edition, 1997, New Central Bank Agency 

(P) Ltd. 

7. Freifelder David, Molecular Biology, 2nd Edition, 1998, Narosa Publishing Home. 

8. J.I.Disouza, Killaedar S.G., Biotechnology and Fermentation Process, Nirali 

Prakashan.  

 

*Employability/Entrepreneurship/Skill development 
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Course Code Course Title L T P C 

20211OEC  Open Elective -Writing for the Media 4 0 0 3 

 

Aim: 

To equip students to enter the realm of mass media. 

Course Objectives: 

 To help students to understand the intricacies of mass media  

 To know about the barriers to mass communication  

 To understand the function of mass media  

 To learn the different kinds of news  

 To enhance the different kinds of writing for media  

Course Outcome: 

 Understand the intricacies of mass media  

 

UNIT-I 

Mass communication- Barriers to mass communication and mass culture- Function of mass 

media - Media effects, Qualities of media men. 

UNIT-II 

News- Hard and soft news- Expected and unexpected news- Box news- Follow up news-

Scoop- Filters- Human interest stories- Recognizing and evaluating news. 

UNIT-III 

News and views- News analysis, Editorial, Columns, Article, Middle reviews, Letters-

Features. 

UNIT-IV 

Reporting- Crime, Court, Election, Legislature, Sports, Development Investigative, 

Interpretative depth. 

UNIT-V 

Writing for Media-Inverted pyramid style-Feature style-TV/Broadcast, New style writing 

TV/Radio Documentaries- Writing Advertisements-Practical 

*Skill development 

References- 

Journalism                      - Susan 

Professional Journalism                           - John Hogenberg  

News Writing and Reporting                   - M.James Neal  (Surjeet Publication) 
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Professional Journalism   - M.V Komath  

The Journalist’s Handbook                      - M.V Komath  

Mass Communication & Journalism        - D.S  Mehta,  
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Course Code Course Title L T P C 

20212OEC Open Elective –   

Applicable Mathematical Techniques 

4 0 0 3 

 

Aim: 

To acquaint with the basic concept of Interpolation. 

Course Objectives:  

 Understand the basic concept of Interpolation. 

 To enhance the knowledge about Assignment Problems, Replacement Problems,   

            Decision Analysis and Game Theory. 

Course Outcomes: 

 Students using OR techniques in business tools for decision making  

 Students develop Assignment problem and Replacement problems  

 Understand the concept of decision analysis and game theory 

 Students gets the knowledge about interpolation 

UNIT I 

Interpolation with unequal intervals: Newton’s, Lagrage’s, and inverse interpolation 

UNIT II  

Assignment Problems 

UNIT III 

Replacement Problems 

UNIT IV 

Decision Analysis 

UNIT V 

Game Theory 

REFERENCES 

Unit I, “Numerical Methods in Science and Engineering” M.K.Venkatraman 

Units II to V, “Operations Research”, Kantiswarup, P.K. Gupta and Manmohan 

 

*Skill development 
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Course Code  Course Title L T P C 

20213OEC Open elective  

Biomedical Instrumentation 

4 0 0 3 

 

Aim: 

To understand the concepts and application of electronic Instrumentation in the Medical field. 

Course Objective:  

 Interpret technical aspects of medicine 

 Solve Engineering Problems related to medical field 

 Understand medical diagnosis and therapy 

Course Outcomes: 

 To familiarize students with various medical equipments and their technical aspects  

 To introduce students to the measurements involved in some medical equipment. 

 Ability to understand diagnosis and therapy related equipments  

 Understanding the problem and ability to identify the necessity of an equipment to a 

specific problem 

 

UNIT – I: Bio Electric Signals And Electrodes 

Fundamentals of medical instrumentation – Sources of biomedical signals – basic 

medical instrumentation – Intelligent medical instrumentation system – Origin of Bio electric 

signals – Recording Electrodes – Silver – Silver chloride electrodes – Electrodes for ECG – 

Electrodes for EEG – Electrodes for EMG. 

UNIT – II: Recording System And Recorders 

Basic recording system – General consideration for signal conditions – Preamplifiers 

– Biomedical signal analysis technique – main amplifier and driver stage – Writing systems – 

direct writing recorders – the ink jet recorders – Electrocardiograph, Electroencephalograph – 

Electromyography and other Biomedical recorders. 

UNIT – III: Measurement And Analysis Techniques 

Electro cardiography – measurements of Blood pressure - measurements of Blood 

flow and cardiac output, Respiratory therapy Equipment – Origin of EEG – Action Potentials 

of the brain – evoked potentials – Placement of electrodes – Recording set up – Analysis of 

EEG. 

UNIT – IV: Magnetic Resonance And Ultrasonic Imaging Systems 
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Principles of NMR Imaging system – Image reconstruction Techniques – Basic NMR 

components – Biological efforts of NMR  Imaging – Advantages of NMR Imaging System – 

Diagnostic ultra Sound – Physics of ultrasonic waves – metical ultra sound – basic pulse – 

echo apparatus, A – Scan – echocardiograph(M mode). 

UNIT – V: Advanced Bio Medical Systems 

Pacemakers – Need for Cardiac pacemaker – External Pace makes – Implantable Pace 

makers – recent development in Implantable Pacemakers – Pacing system Analyzer – 

Defibrillator – Pacer – Cardioverter – Physiotherapy and electro therapy equipment – High 

frequency heat therapy – short wave diathermy – microwave and ultrasonic therapy – pain 

relief through electrical simulation. 

 

*Skill development 

BOOKS FOR STUDY 

1. R.S Khandpur, Handbook of Biomedical instrumentation, Tata McGraw Hill 

publishing company Limited. New Delhi,(2003). (Unit I,II,IV & V)  

2. Lestlie Cromwell, Fred J. Weibell, Erich A. Pfeiffer, Bio medical instrumentation and 

measurements, PHI, New Delhi.(Unit-III)  

BOOK FOR REFERENCE 

1. M.Arumugam, Biomedical Instrumentation, Anuradha Agencies, Kumbakonam 

(2000). 
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Course Code Course Title L T P C 

20214OEC Open Elective-Green  Chemistry 4 0 0 3 

 

Aim:  

To reduce the soil and water pollution in environment. 

Course Objectives: 

 To learn about the environmental status, public awareness in evolution, principles 

involved in green chemistry, bio-catalytic reactions, global warming and its control 

measures, availability of green analytical methods. 

Course Outcomes:   

 To understand the environmental status and evolution. 

∙  To know about the Pollution and its prevention measures. 

∙  To familiarize the green chemistry. 

∙  To learn about the bio-catalytic reactions. 

∙  To understand about the vitamins and antiobiotics. 

Unit I - Introduction  

Introduction-Current status of chemistry and the Environment-Evolution of the 

Environmental movement: Public awareness - Dilution is the solution to pollution-Pollution 

prevention. 

Unit II - Principles  

Green Chemistry – Definition – Principles of Green Chemistry - Why is this new area of 

Chemistry getting to much attention - Why should chemist pursue the Goals of Green 

Chemistry - The roots of innovation – Limitations. 

Unit III - Bio Catalytic Reactions  

Green Chemistry Using Bio Catalytic Reactions – Introduction - Fermentation and Bio 

transformations - Production of Bulk and fine chemicals by microbial fermentation 

Antibiotics – Vitamins - Bio catalyses synthesis of industrial chemicals by bacterial 

constructs - Future Tends.  

Unit IV -  Green House Effect  

Green house effect and Global Warming – Introduction - How the green house effect is 

produced - Major sources of green house gases - Emissions of CO2 - Impact of green house 
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effect on global climate - Control and remedial measures of green house effect - Global 

warming a serious threat - Important points.  

Unit V - Green Analytical Methods  

Future trends in Green Chemistry - Green analytical methods, Redox reagents, Green 

catalysts; Green nano-synthesis, Green polymer chemistry, Exploring nature, Biomimetic, 

Proliferation of solvent-less reactions; Non-covalent derivatization, Biomass conversion, 

emission control 

REFERENCES: 

1. Introduction to Green Chemistry – M.Rayan and M.Tinnes  

2. New Trends in Green Chemistry – V.K.Ahluwalia and M.Kidwai 

 

*Skill development 
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Course Code Course Title L T P C 

20222OEC Open Elective –M- Marketing 4 0 0 2 

 

Aim 

Course OBJECTIVES 

 Understand Mobile Business strategies. 

 To understand Mobile marketing tools and techniques. 

 To know Mobile technologies. 

Course Outcome 

 Upon Completion of the course, the students should be able to: 

 Analyze various mobile marketing strategies. 

 Market Mobile based Applications. 

 Apply various tools in mobile marketing. 

 

UNIT I Introduction 

Mobile Marketing Campaign, Fortune 500 and Mobile Marketing, consumers 

engagement with mobile, Terminologies. 

UNIT II Businesses Vs mobile marketing 

classic mistakes in mobile marketing, laying foundation for successful mobile 

marketing campaign, understanding technology behind mobile marketing - Android, iOS, 

Windows Phone. 

UNIT III  

Strategic thinking about Mobile marketing campaign, Mobile Marketing Tools -

setting up mobile website for different firms, using SMS, MMS and apps to drive customers 

to business and other ways to attract customers. 

UNIT IV Location Based Marketing 

 LBS, NFC, Bluetooth and LBA, 2D codes, Tablet, Other Mobile Applications, 

Business Firms connecting to customers using Mobile - case study, Mobile Marketing for 

B2B companies, Mobile E-commerce to Drive Revenue. 

UNIT V Mobile Payments 

 Present and Future Mobile Technology, Mobile Application Development. 

REFERENCE BOOKS: 
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1. Go Mobile: Location Based Marketing, Apps, Mobile Optimized Ad Campaigns, 2D codes 

and other Mobile Strategies to Grow your Business, Jeanne Hopkins, Jamie Turner, John 

Wiley&Sons Inc., 2012. 

2. M- Commerce, Paul Skeldon, Crimson Publishing, 2012. M-Commerce Technologies, 

Services and Business Models, Norman Sadeh , Wiley 2002. 

3. Mobile Commerce, Opportunities, Applications and Technologies of Wireless Business, Paul 

Mary, Tom Jell, Cambridge University Press, 2001. 

 

*Skill development 
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Course Code Course Title L T P C 

20280OEC Open Elective-Counselling Psychology 4 0 0 3 

 

Aim: 

 To acquaint with counselling and its process 

Course Objectives: 

 To learn the fundamental concepts of counselling. 

 To know the nature of different determinates. 

 To familiarize with the approaches of counselling 

Course Outcome:  

 Learn counselling and its process 

 

UNIT I 

Definition of Counseling, Counseling as a Solution to Human Problems, Counseling - 

Expectations & Goals 

UNIT II 

Personality Determinates, Intellectual Determinates, Emotional Determinates, Social 

Determinates 

UNIT III 

Approaches to Counseling, Counseling Process 

UNIT IV 

Psychological Testing, Diagnosis 

UNIT V 

Educational Counseling, Family Counseling 

 

REFERENCES BOOK: 

1. 1. Hanson, J.C. Stevic, R.R., Warner, R.W., Jr. Counselling Theory & Process (2nd   

Edition) Boston 
2. Hurlock Elizabeth B.(2oo7), Human Development, New York, Grawhill Book 

Company 

3. John W, Santrock (1999), Life Span Development, 7th Edition, New Delhi; 

Mcgrowhill Company 

4. 4.blum And Bolimsky, B. Counselling & Psychology; Bomboy; Asia Publishing 

House, 1961 

5. Bordin, E.S. Psychology Of Counselling New York; Application Century Crafts, 

1968 

6. Lewis E. C., The Psychology Of Counselling New York Holt, Rinchart And Winston 

Inc. 1970 

 

*Skill development 
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SEMESTER IV 

Course Code Course Title L T P C 

20215SEC41  Molecular Basis of diseases 6  0  0  6 

  

Aim: This paper provides a thorough knowledge about molecular structure and function of 

cells, molecular mechanism of diseases. 

Course objectives: 

 The syllabi of Molecular compliments and supplements the necessary knowledge students 

have gained in Physiology. Consequently it incorporates topics like Drug resistance, 

inflammation, Vaccines, cellular ageing and other infectious diseases. It also provides the 

necessary inputs for the other disciplines like Pharmacology, social and preventive medicine, 

medicinal biochemistry etc. 

Course outcomes: After the completion of this course, the student will be able to  

 CO1 Attain a thorough knowledge on the molecular mechanisms for Tuberculosis, 

Typhoid, Cholera  

 CO2 Understand the pathological changes during infectious diseases.  

 CO3  Provide an insight into the history of pathology covering all the basic definitions 

and common terms.  

 CO4 Detail on the survival mechanism in diseases, an insight into microscopic and 

cellular pathology.  

 CO5 Elaborate the overview of Dengue Hemorrhagic Fever, and Chlamydiae, 

opportunistic fungal pathogens  

 CO6 review the causes and mechanisms of Emerging and re-emerging infectious 

diseases and pathogens  

UNIT I: 

Overview of infectious diseases, infectious agents - Bacteria, Viruses, protozoa and fungi, 

pathogenicity and virulence; Facultative / obligate intracellular pathogens. 

UNIT II: 

Emerging and re-emerging infectious diseases and pathogens including X-MDR M. 

tuberculosis, MRSA, SARS virus, Bird flu, prions, AIDS, Dengue Hemorrhagic Fever, and 

Chlamydiae, opportunistic fungal pathogens.  
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UNIT III: 

Viral diseases, epidemiology, signs and symptoms, causative agent, history, infection and 

pathogenesis, Detection, Drugs and inhibitors, Vaccines, molecular mechanisms for AIDS, 

hepatitis, influenza, dengue, polio, herpes.  

UNIT IV: 

Bacterial disease, epidemiology, signs and symptoms, causative agent, history, infection and 

pathogenicity, Diagnostics, Therapeutics and vaccines. Drug resistance, mechanisms, 

Multidrug efflux pumps, extended spectrum β-lactamases (ESBL) and implications on public 

health, molecular mechanisms for Tuberculosis, Typhoid, Cholera. 

UNIT V: 

Parasitic diseases epidemiology, signs and symptoms, causative agents, history, Vectors, life 

cycle, Host parasite interactions, Diagnostics, Drugs and Inhibitors, Resistance, Vaccine 

development, molecular mechanisms for Malaria. 

*Employability/Entrepreneurship/Skill development 

REFERENCES 

1. Klein's Microbiology (2008) 7th Ed., Prescott, Harley, Willey, J.M., Sherwood, L.M., 

Woolverton, C.J. Mc Graw Hill International Edition (New York) ISBN: 978-007-

126727. 

2. Principles and practices of Infectious diseases, 7th edition, Mandell, Douglas and 

Bennett. S, Volume, 2. Churchill Livingstone Elsevier. ISBN: 978-0-443-06839-3  

3. Sherris Medical Microbiology: An Introduction to Infectious Diseases. (2010). 

Kenneth J. Ryan, C. George Ray, Publisher: McGraw-Hill. ISBN-13: 978-

0071604024 ISBN-10: 0071604022  

4. Medical Microbiology. (2012). Patrick R. Murray, Ken S. Rosenthal, Michael A. 

Pfaller, Elsevier Health Sciences. ISBN: 978-0-323-08692-9. 

5. Bacterial Pathogenesis: A molecular approach by Salyers AA and Whitt DD eds. 

American Society for Microbiology Press, Washington, DC USA. 2002 
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Course Code Course Title L T P C 

20215SEC42  Environmental Biochemistry 6  1  0  6 

  

Aim :  To understand the fundamental chemical principles that govern complex biological 

systems. 

Course objective: To provide knowledge about biochemistry of environmental processes and 

ecology. 

Course outcomes 

 CO1  students will be able to explain fundamentals of earth atmosphere and its 

interconnectivity between various components.  

 CO2  students will be able to describe different elements of the environments and 

their impact on sustaining the environment.  

 CO3 students will be able to interpret the fundamentals of ecology and its role in 

biological evolution 

 CO4 Gain knowledege about pollution control 

 CO5 understand the importance of Structure and functions of ecosystem 

 CO6 exposure with the importance of Value of Biodiversity  

 

UNIT I  

Definition, scope and importance. Concept of an ecosystem. Structure and functions of 

ecosystem. Producers, consumers and decomposers. Energy flow in an ecosystem. Ecological 

succession. Food chains, food webs and ecological pyramids Introduction, types, 

characteristic features, structure and function of the following ecosystem. Forest ecosystem, 

Grassland ecosystem, Desert ecosystem, Aquatic ecosystems (Pond, streams, lakes, rivers, 

oceans, estuaries.)  

UNIT II 

 Causes, effects and control measure of, Air pollution, Water pollution ,Soil pollution, Noise 

pollution, Thermal Pollution, Bioleaching,  
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UNIT III  

Introduction – Definition, genetic, species and ecosystem diversity. Value of Biodiversity : 

Consumptive use, Productive uses social, ethical, aesthetic and option values. Biodiversity at 

global, National and local levels. Hot spots of biodiversity, Threats to biodiversity 

Endangered and endemic species of India Conservation of biodiversity: In-situ and Ex-situ 

conservation of biodiversity. 

UNIT IV 

 Enzymes: Immobilization of enzymes, enzymes engineering ,isolation and culturing of 

microorganisms, production of enzymes ,fermentation ,antibiotics, use of microbes to treat 

sewage water and industrial effluents and mining.  

UNIT V  

Pollution Control: Cleaner technologies, reducing environment impact of industrial effluents, 

chemical pesticides, herbicides and fertilizers. Renewable source of energy through through 

waste materials; biogas, energy crops, cellulose current levels of biodiversity and gene banks. 

*Employability//Skill development 

 REFERENCES: 1. Elements of biotechnology, P.K.Gupta, Rastogi and Company, Meerut, 

India.  

2. An Introduction to Genetic Engineering, Desmond S.T.Nicoll-Cambridge University.  

3. Biotechnology, Kesar, Trehar Wiley, Eastern India.  

 4. Microbiology, Michael Pelczar, Tata-Mc Graw Hill Publishing Company, New Delhi.  

5. Recombinant DNA-a short course, J.D.Watson, Scientific American Bank. 
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Course Code Course Title L T P C 

20215SEC43L Molecular and Environmental 

Biochemistry lab 

0 0 5 3 

 

AIM: This paper to study in laboratory techniques in both molecular biology and 

environmental biochemistry, and be able to apply the scientific method to the processes of 

experimentation and Hypothesis testing. 

COURSE OBJECTIVES: The course aims  

 to develop skills of performing basic molecular and environmental biochemical tests 

important in clinical investigations,  

 to develop familiarity with molecular and biochemical laboratory techniques, and  

 to introduce students to various practical aspects of molecular biology and their 

correlation in disease conditions.  

COURSE OUTCOMES: 

 CO1 After the completion of this course, the student will be able to Learn how to 

isolate genomic DNA.  

 CO2  Track various techniques adopted for separation of DNA.  

 CO3  Demonstrate separation of protein by Western blotting and Animal Tissue 

culture.  

 CO4  Separate chromosomal and plasmid DNA using enzyme.  

 CO5 Gain the knowledege about COD and BOD 

 CO6 demonstrate basis of Animal tissue culture  

 

EXPERIMENTS: 

1. Isolation & Purification of genomic DNA from bacteria 

2. Isolation & Purification of plasmid DNA 

3. Agarose gel electrophoresis of chromosomal & plasmid DNA  

4. Restriction Digestion of chromosomal & plasmid DNA  

5. Isolation of DNA fragment from agarose gel  

6. Western blotting (Demonstration only). 
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7. Animal tissue culture (demonstration only). 

8. Determination of BOD and COD form contaminated water 

9. Bacterial examination of drinking water by MPN techniques 

REFERENCE  

1. J Sambrook & D. W. Russell (2001). Molecular cloning: a laboratory manual 

Vol 1,2 & 3, CSHL Press. 

2. Principles and Techniques of Biochemistry and Molecular Biology, K. Wilson 

and J. Walker (2006), Cambridge University Press 

3. Molecular Biomethods Handbook, J.M. Walker (2008), Humana Press. 

4.  Molecular Cloning: A Laboratory Manual (1989), 2nd ed.. Cold Spring 

Harbor Laboratory Press 

*Employability/Entrepreneurship/Skill development 
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Course Code Course Title L T P C 

20215DSC44A Medical Biotechnology 5 0 0  4 

 

AIM: This paper provide the information about History and scope of medical biotechnology, 

current status and future prospects.  

Course Objectives: 

 To enlighten the knowledge of the Students on different areas of Medical 

Biotechnology.  

 To train the Students in a hospital based setup and familiarize them with the clinical 

diagnostics of diseases. 

Course Outcomes:  

 CO1  Explain insights about genetic diseases and also about the molecular aspects 

related to human disease  

 CO2 Gain new insights into molecular mechanisms of nucleic acid and gene therapy  

 CO3   Gain knowledge about therapeutic recombinant proteins and immunotherapy 

for the treatment of different diseases  

 CO4 understant then Nucleic acid based Therapy 

 CO5 exposure with Gene therapy 

 CO6 able to interpret the molecular basis of diseases 

 

Unit I:  

Classification of genetic diseases: Chromosomal disorders – Numerical disorders e.g. 

trisomies & monosomies, Structural disorders e.g deletions, duplications, translocations & 

inversions, Chromosomal instability syndromes. Gene controlled diseases – Autosomal and 

X-linked disorders, Mitochondrial disorders.  

Unit II: 

Molecular basis of human diseases: - Pathogenic mutations Gain of function 

mutations: Oncogenes, Huntingtons Disease, Pittsburg variant of alpha 1 antitrypsin. Loss of 

function - Tumour Suppressor. Genomic. Dynamic Mutations - Fragile- X syndrome, 

Myotonic dystrophy. Mitochondrial diseases  

Unit III: 

3711



Gene therapy: Ex-vivo, In vivo, In situ gene therapy, Strategies of gene therapy: gene 

augmentation Vectors used in gene therapy Biological vectors – retrovirus, adenoviruses, 

Herpes Synthetic vectors– liposomes, receptor mediated gene transfer. Gene therapy trials – 

Familial Hypercholesterolemia, ADA, AIDS, Cystic Fibrosis, Solid tumors.  

Unit IV: 

Nucleic acid based Therapy: Gene silencing technology, siRNA, Aptamers, antisense 

oligodeoxynucleotides (AS-ODN), Ribozymes, Peptide Nucleic Acids, Clinical management 

and Metabolic syndrome: – PKU, Familial Hypercholesterolemia, Rickets, ADA, Congenital 

hypothyroidism.  

UNIT V: 

Recombinant & Immunotherapy; Clinical applications of recombinant technology; 

Erythropoietin; Insulin analogs and its role in diabetes; Recombinant human growth 

hormone; Streptokinase and urokinase in thrombosis; Recombinant coagulation factors, 

Monoclonal antibodies and their role in cancer; Role of recombinant interferons; 

Immunostimulants; Immunosupressors in organ transplants; Role of cytokine therapy in 

cancers;  

*Employability//Skill development 

REFERENCE 

1. Diagnostic and Therapeutic Antibodies (Methods in Molecular Medicine by Andrew 

J.T. George (Editor), Catherine E. Urch (Editor) Publisher: Humana Press; edition 

(2000) 

2. Molecular Diagnosis of Infectious Diseases (Methods in Molecular Medicine) by 

Jochen Decker, U. Reischl Amazon  

3. Human Molecular Genetics by T. Strachan, Andrew Read Amazon Sales Rank 

4. Culture of Animal Cells- A manual of basic techniques by R.I. Freshney  

5. Barry R Bloom, Paul-Henri Lambert 2002. The Vaccine Book. Academic Press  

6. Lodish et al., Molecular cell Biology, 4th Edition, W.H. Freeman & Company, 2000. 

7. Smith & Wood, Cell Biology, 2nd Edition, Chapman & Hall, London, 1996. 

8. Watson et al., Molecular Biology of the gene, 5th Edition, Pearson Prentice Hall. 

USA, 2003 
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9. Levine MM, Kaper JB, Rappuoli R, Liu MA, Good MF. 2004. The new generation 

vaccines. 3 rd Ed. Informa Healthcare.  

10. Lowrie DB & Whalen R. 2000. DNA Vaccines. Humana Press. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3713



 

Course Code Course Title L T P C 

20215DSC44B Applied Microbial Biochemistry 5 0 0  4 

 

AIM: 

Students will gain knowledge about different energy sources such as inorganic 

compounds, organic compounds and visible radiation for organisms. 

COURSE OBJECTIVES: 

 To provide knowledge about microbial culture techniques. 

 To learn the concepts of different energy sources. 

 To provide knowledge about industrial application of microbes. 

COURSE OUTCOME: 

 CO1  Will be acquainted with methods of measuring microbial growth, calculating 

growth kinetic parameters with understanding of steady state and continuous growth.  

 CO2  Will have gained an in-depth knowledge of primary, secondary and group 

translocation transport systems existing in bacteria, simultaneously learning 

membrane transport proteins and kinetics of solute transport.  

 CO3  Will have learnt central metabolic pathways for carbon metabolism in bacteria 

enlisting differences with eukaryotic systems and their regulation in diverse 

physiological conditions. This allows students to apply the acquired knowledge in 

engineering metabolic pathways for developing industrially useful strains. 

 CO4  Will have gathered understanding of inorganic and organic nitrogen 

assimilation and its regulation. Also knows role of glutathione in cellular redox 

regulation and biochemistry of glutamate overproducing strains.  

 CO5  will have learnt Microbial products in pharmaceutical and agriculture industry 

 CO6 exposure with Medical microbiology and microbial metabolism 

 

Unit-I: Microbiological techniques 

Culture techniques: Isolation of microbes from various sources, serial dilution techniques, 

pure culture techniques, anaerobic culture methods – chemical and physical methods. Culture 

preservation techniques. Nutritional requirements: - different kinds of media, composition of 

media-carbon sources, nitrogen sources, vitamin and growth factors, mineral, inducers, 

precursors and inhibitors. Sterilization methods. 

Unit-II: Sources of energy 
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Energy from inorganic compounds - ET in chemolithotrophs, production of reducing power 

in chemolithotrophs; Energy from visible radiation – photosynthesis in eukaryotes, blue- 

green algae, bacteria. Bioenergy: Renewable and non-renewable energy sources – Green 

technology - Biofuels, biogas, bioethanol. 

Unit III- Microbial metabolism- 

Overview. Photosynthesis in microbes.Role of chlorophylls, carotenoids and phycobilins, 

Calvin cycle. Chemolithotrophy; Hydrogen– iron– nitrite oxidising bacteria; nitrate and 

sulfate reduction; methanogenesis and acetogenesis, fermentations– diversity, syntrophy-role 

of anoxic decompositions. Nitrogen metabolism, nitrogen fixation, hydrocarbon 

transformation. 

Unit-IV:Medical microbiology 

Infectious Diseases process – Diagnosis – Process of sample collection, transport and 

examinations of the specimens. Antibiogram. Bacteriology: Morphology, cultural 

characteristics, pathogenicity and laboratory diagnosis of Gram positive organisms - 

Staphylococcus aureus, Mycoplasma; Gram negative organisms: E. coli. Infections, 

antimicrobial agents for textiles, international standards for the assessment of antimicrobial 

activity of textiles. 

Unit-V: Microbial products in pharmaceutical and agriculture industry:  

Production, harvest, recovery and uses– Enzymes, Antibiotics (Penicillins, 

Tetracycline), vitamins (B2, B12), Aminoacids (lysine, glutamic 

*Employability/Skill development 

REFERENCE BOOKS: 

1. Pelczar, M.J., Chan, E.C. and Krieg, N.R. (2006) Microbiology, 6th Edition, Tata 

McGraw Hill Publishing Company Ltd, New Delhi. 

2. Prescott (2008), Microbiology, 7th edition, McGraw Hill International Edition, New 

York. 

3. Tortora, G.J., Funke, B.R. and Case, C.L. (2009) Microbiology, 2nd edition, Pearson 

Education, Inc. 

4. Talaro, K.P. and Talaro, A. (2008) Foundations in Microbiology, Tata McGraw Hill 

Publishers, New York. 

5. Yuan Gao and Robin Cranston. Recent Advances in Antimicrobial Treatments of 

Textiles, Textile Research Journal, 2008 78: 60. SAGE publications. 

6. Microbiology 4th ed- Davis, Lippincott Williams and Wilkins, 1989.   
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SCHOOL OF ARTS AND SCIENCE

DEPARTMENT OF BIOTECHNOLOGY

B.sc., CURRICULUM - REGULATION-2020

B.sc., Graduate Attributes

∙ Research, inquiry and analytical thinking abilities.
∙ Capability and motivation for intellectual development.
∙ Ethical, social and professional understanding.
∙ Communication in intra and inter disciplinary
∙ Teamwork, collaborative and management skills in scientific research ∙
Information literacy in respective discipline

B.sc., Program Educational Objectives PEO

∙ PEO 1 : To obtain detailed information about the fundamentals of Biotechnology,
allied subjects and life skills.

∙ PEO 2 : To provide information about the molecular methods which are involved in
cellular processes of living systems such as microbes to higher order organisms for
applied aspects. To address the emerging need for skilled scientific manpower with
research ethics involving organisms.

∙ PEO 3 : To impart the basics and current molecular tools in the areas of Molecular
Diagnostics, Fermentation Technology, Plant, Animal & Environmental
Biotechnology are included to train the students for man power development and also
sensitize them to scope for research. The practical subjects will provide information
about the careers in the industry and applied research where the biological system is
employed.

∙ PEO 4 : To make the graduates of Biotechnology to learn and to adopt in a
competitive world of technology update and contribute to all forms of life ∙
PEO5- To enable them to execute a research objective through experimentation

B.Sc., Programme Specific Outcome (PSO)

● PSO1- Graduates will exhibit contemporary knowledge in Biotechnology and students
will be eligible for doing jobs in pharmaceutical and biotechnological Industry.

● PSO2-An expert in biotechnology and allied fields (medical, microbial, agricultural,
environmental, plant and animal) for utilizing the practical skill to address
biotechnological challenges.

● PSO3- Graduates will be able to work individually as well as in team to survive in
multidisciplinary environment.

● PSO4- If students will engage themselves in the process of effective learning, it will
give opportunities to utilize acquired knowledge for the catering the needs of science
and technology as well as for the betterment of human mankind.3717



● PSO5-Graduates will be able to understand the potentials, and impact of
biotechnological innovations on environment and their implementation for finding
sustainable solution to issues pertaining to environment, health sector, agriculture, etc.

B.Sc., Program Outcome PO

● PO1-Understand the basic concepts, fundamental principles, and the scientific theories
related to various scientific phenomena and their relevancies in the day-to-day life

● PO2-Understanding and better knowledge of the causes, types and control methods
for environmental pollution by the students.

● PO3-The student will be able to discuss the mechanisms associated with gene
expression system in prokaryotes and eukaryotes.

● PO4-Developed various communication skills such as reading, listening, speaking
etc.,

● PO5-Acquired the skills in handling scientific instruments, planning and performing in
laboratory experiments

● PO6-Ethics: Convey and practice social, environmental and biological ethics.
● PO7-To get knowledge about research tools and learn to do review literature. Ability to

carry out independent literature survey corresponding to the specific publications type and
asses basic research tool
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SCHOOL OF ARTS AND SCIENCE

B. Sc., BIOTECHNOLOGY REGULATION- 2020

EMPLOYABLITY

SKILL DEVELOPMENT

ENTREPRENEURSHIP

EMPLOYABLITY/ SKILL DEVELOPMENT/ENTREPRENEURSHIP

COURSE STRUCTURE
SEMESTER I

Course Code Course Title L T P C

THEORY

20110AEC11/
20111AEC11/
20132AEC11/
20135AEC11

Language-I (Tamil-I/
Advanced English-I/
Hindi-I/
French-I)

4 0 0 2

20111AEC12 English-I 4 0 0 2

20117AEC13 Fundamentals of Biological System 6 1 0 5

20115AEC14A Biological Chemistry 6 1 0 4

PRACTICAL

20117AEC15L Fundamentals of Biological System Lab 0 0 3 2

20115AEC16AL Biological Chemistry Lab 0 0 3 2

Total 20 2 6 17

AUDIT COURSE

201ACLSICN Indian Constitution 0 0 0 2

201ACLSUHV Universal Human Values 0 0 0 2

SEMESTER – II
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Course Code Course Title L T P C

THEORY

20110AEC21/
20111AEC21/
20132AEC21/
20135AEC21

Language-II (Tamil-II/
Advanced English-II /
Hindi-II/
French-II)

4 0 0 2

20111AEC22 English-II 4 0 0 2

20117AEC23 Cell Biology and Genetics 6 1 0 5

20116AEC24 Microbiology 6 1 0 4

PRACTICAL

20117AEC25L Cell Biology and Genetics Lab 0 0 3 2

20116AEC26L Microbiology Lab 0 0 3 2

RESEARCH SKILL BASED COURSE

20117RLC27 Research LED Seminar - - - 1

Total 20 2 6 18

AUDIT COURSE

201ACLSCOS Communication Skills - - - 2

201ACSSBBE Basic Behavioral Etiquette - - - 2

SEMESTER – III

Course Code Course Title L T P C

THEORY

20110AEC31/
20111AEC31/
20132AEC31/
20135AEC31

Language-III (Tamil-III/
Advanced English-III /
Hindi-III/
French-III)

4 0 0 2

20111AEC32 English-III 4 0 0 2

20117AEC33 Plant Physiology 4 1 0 4

20117AEC34 Immunology 4 1 0 5

PRACTICAL

20117AEC35L Plant Physiology Lab 0 0 3 2

20117AEC36L Immunology Lab 0 0 3 2

RESEARCH SKILL BASED COURSE

20117RMC37 Research Methodology 2 0 0 2
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Total 18 2 6 19

AUDIT COURSE

201ACLSOAN Office Automation - - - 2

SEMESTER – IV

Course Code Course Title L T P C

THEORY

20110AEC41/
20111AEC41/
20132AEC41/
20135AEC41

Language-IV (Tamil-IV/
Advanced English-IV/
Hindi-IV/
French-IV)

4 0 0 2

20111AEC42 English-IV 4 0 0 2

20117AEC43 Animal Physiology 4 1 0 4

20117AEC44 Molecular Biology 5 1 0 5

201ENSTU45 Environmental studies 2 0 0 2

PRACTICAL

20117AEC46L Animal Physiology Lab 0 0 3 2

20117AEC47L Molecular Biology Lab 0 0 3 2

Total 19 2 6 17

AUDIT COURSE

201ACLSLMS Leadership and Management Skills - - - 2

201ACSSAQA General Aptitude and Quantitative Ability - - - 2

SEMESTER – V

Course Code Course Title L T P C

THEORY

20117AEC51 Food and Agricultural Biotechnology 4 1 0 4

20117AEC52 Cell and Tissue Culture 4 1 0 3

20117AEC53 Industrial Biotechnology 4 1 0 4

20117DSC54_ Discipline Specific Elective - I 4 1 0 3

PRACTICAL

20117AEC55L Food and Agricultural
Biotechnology, Tissue Culture Lab

0 0 3

20117AEC56L Industrial Biotechnology Lab 0 0 3 2

RESEARCH SKILL BASED COURSE
3721



20117BRC57 Participation in Bounded Research - - -

Total 16 4 6 19

AUDIT COURSE

201ACLSPSL Professional Skills 0 0 0 2

SEMESTER – VI

Course Code Course Title L T P C

THEORY

20117AEC61 Plant and animal Biotechnology 4 1 0 4

20117SEC62 Applied Biotechnology 4 1 0 5

20117DSC63_ Discipline Specific Elective - II 4 1 0 3

201--OEC (2
DIGIT COURSE
Name)

Open Elective 4 0 0 2

PRACTICAL

20117SEC64L Plant and Animal Biotechnology Lab 0 0 3 2

20117AEC65L Applied Biotechnology Lab 0 0 3 2

20117PRW66 Project Work - - - 4

20117PROPEE Programme Exit Examination - - - 1

Total 16 3 6 23

AUDIT COURSE

201ACSSIST Interview Skills Training and Mock Test - - - 2

201ACLSCET Community Engagement - - - 1

Total Credits for the Programme 115

Total Credits - Audit Courses 19

Discipline Specific Electives

Semester Discipline Specific Elective Courses-I

V a) 20117DSC54A - Bioinformatics and Biostatistics
b) 20117DSC54B – rDNA Technology

Discipline Specific Elective Courses-II

VI a)20117DSC63A -Environmental Biotechnology
b)20117DSC63B - Environmental Management

Open Electives3722



Semester Open Elective Courses

VI a) 201TNOEC-Tamil Ilakkiya Varalaru

b) 201ENOEC-Journalism

c) 201MAOEC-Development of Mathematical

Skills d) 201PHOEC-Instrumentation

e) 201CEOEC-Food and Adulteration

f) 201CSOEC – E-Learning

g) 201CAOEC-Web Technology

h) 201CMOEC-Banking service

Credit Distribution

Sem AEC SEC DS
C

OEC Research Others Total

I 17 - - - - - 17

II 17 - - - 1 - 18

III 17 - - - 2 - 19

IV 17 - - - - 2 19

V 15 - 3 - 1 - 19

VI 6 7 3 2 4 1 23

Total 89 7 6 2 8 3 115
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SEMESTER I

Course Code Course Title L T P C

20110AEC11 Tamil-I 4 0 0 2
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Course Code Course Title L T P C

20111AEC11 Advanced English-I 4 0 0 2

Aim:
∙ To improve the knowledge of English

Objective:
∙ To familiarize with the glossary terms, figures of speech
∙ To improve vocabulary
∙ To learn how to edit and proof read
∙ To know the comparison and contrast and cause and effect forms ∙
To understand the impact of the speeches of famous people

Outcome:
∙ Develop vocabulary
∙ Read and comprehend literature

UNIT –I
Glossary of grammar terms
Figures of speech
UNIT – II
Foreign words and phrases
British and American Vocabulary
UNIT – III
Speeches of famous people:
Mahatma Gandhi-Abraham Lincoln-Swami Vivekananda-John F. Kennedy
UNIT – IV
Editing
Proof reading
UNIT – V
Comparison and contrast
Cause and effect

References:
English Grammar -Wren and Martin
English Grammar and Composition -Radhakrishna Pillai
Essentials of Business Communication -Rajendra Pal &J.S Korlahalli Sultan Chand &
Sons
English for writers and translators -Robin Macpherson
Technical Communication -Meenakshi Sharma & Sangeetha Sharma The World’s
Great Speeches - Sudhir Kumar Sharma Galaxy Publishers English Work Book-I&II
-Jewelcy Jawahar
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Course Code Course Title L T P C

20111AEC12 English-I 4 0 0 2

Aim:
∙ To acquaint students with learning English through literature

Objective:
∙ To improve English delightfully through simple poems, essays
∙ To throw light on fiction
∙ To read and comprehend literature

Outcome:
∙ Read and comprehend literature

UNIT –I
The Art of Reading - Lin Yutang
An Eco-Feminist Vision -Aruna Gnanadason UNIT – II
The Merchant of Death -Nanda Kishore Mishra & John Kennet She Spoke for all Nature
-Young world ‘The Hindu’ UNIT –III
Because I could not Stop for Death -Emily Dickinson Stopping by
Woods on a Snowy Evening -Robert Frost
UNIT –IV
Enterprise -Nissim Ezekiel
Love poem for a wife -A.K Ramanujam
UNIT –V
Oliver Twist -Charles Dickens

References:-
The Art of Reading/ Experiencing Poetry. -S.Murugesan and Dr.K.Chellappan

Emerald Publishers
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Course Code Course Title L T P C

20117AEC13 Fundamentals of Biological system 6 1 0 5

Aim:

∙ To study the diversity of life, the interactions of the environment, to study problems,

and to propose solutions to those problems.

Objectives:

∙ (Science: psychology) Perceptible to the external senses.

∙ (Science: ophthalmology) The lens or system of lenses in a microscope (or telescope)

that is nearest to the object under examination

Outcomes :

∙ Understand the physical, chemical, and mathematical basis of biolog ∙

Appreciate the different scales of biological systems

UNIT – I
Diversity of Life: evolution and organization of life- living and non-living things-prokaryotes

and eukaryotes- Classification of Microorganisms, Nomenclature, Endosymbiontic theory

UNIT II

Inorganic perspective of life: Elements Are Fundamental Types of Matter-Bonding-types,

chemical reactions and concept of equilibrium, colligative properties of solution, laws of

thermodynamics, bonding, water as an essential to life-properties Organisms Balance Acids

pH scale Abiogenesis

UNIT III

Energy of Life- Biomolecules: carbohydrates, proteins, lipids and Nucleic acids

classification- general properties- functions, Metabolism-Regulation of Metabolism

Enzymes.

UNIT IV

Cellular organization of life: cell theory- cell organization-cell organelles- plant and animal

cell- tissue organization- cell size and its constraints- movement in and out of the cell,

Cellular Respiration-Bacteria, Plants and animals.

UNIT V

Biology of environment: biotic and abiotic factors- influence of environmental factors on life

major biogeo cycles-carbon, nitrogen, oxygen cycles- ecosystems- food web- food chain and

pyramids.
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REFERENCE

1. Biology 2nd edition, George H. Fried and George J. Hademenos, Tata MacGraw Hill

Publishers.

2. Biology: Concepts and Investigations, Third EDITION. By Marielle Hoefnagels

2012. McGraw-Hill.

3. Biology, By Mader, Sylvia S, Tenth Edition, 2010. McGraw-Hill.
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Code Course Title L T P C

20115AEC14A Biological Chemistry 6 1 0 4

Aim:
∙ To understanding on the underlying principles of Biomolecules

Objectives:

∙ This course is designed to provide clear understanding on the underlying principles of
structures and functions of biomolecules to the students of the subjects.

Outcomes:

∙ The learners will acquire knowledge on the structure and functions relationship of
proteins nucleic acid carbohydrates and as well their roll in various biological
process.

UNIT I

Carbohydrates : definition- classification- monosaccharide – structure , function and

biological significance- disaccharides- polysaccharides- types and biological importance

carbohydrate metabolism- glycolysis- TCA cycle- HMP shunt- glycogenesis- glycogenolysis

oxidative phosphorylation.

UNIT II

Amino acids and proteins: amino acid classification- essential and non-essential amino acids

structure and properties- proteins- definition- classification- functions- protein metabolism

deamination – decarboxylation- transamination of amino acids- urea cycle.

UNIT III

Lipids: classification- physical and chemical properties- saturated and unsaturated fatty acids

structure of cell membrane- fluid mosaic model- lipid metabolism- beta oxidation

biosynthesis of saturated fatty acids.

UNIT IV

Nucleic acids: Nucleoside, Nucleotide, DNA- Base composition, double helical structure,

RNA - Types.

UNIT V

Vitamins, minerals and hormones: classification – occurrence- deficiency symptoms

biochemical functions.

REFERENCES

∙ BioChemistry by Jain, 2005. Chand Publications.

∙ Biochemistry by Voet and Voet.

∙ Biochemistry by L.Stryer
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Course Code Course Title L T P C

20117AEC15L Fundamentals of Biological system Lab 0 0 3 2

Aim:

∙ To understanding The biological natural theory, characters and futures of some
biological techniques

Objectives:

∙ The foundation of biology as it exists today is based on five basic principles. They are

the cell theory, gene theory, evolution, homeostasis, and laws of thermodynamics.

Cell Theory

Outcomes:

∙ The learners will acquire knowledge on the structure and functions relationship of

biological system and as well their roll in various biological process.

EXPERIMENTS

∙ Microscopic techniques- types

∙ Observation of prokaryotic and eukaryotic cells

∙ Living cell / temporary/ permanent preparations histochemical techniques ∙

Staining procedure in vivo and in vitro, living and non-living

∙ Different types of cells and tissues

∙ Taxonomical identification of any 2 plants

∙ Species diversity studies- any 2 methods

∙ Study of representative animals for each group

∙ Plankton analysis

REFERENCE:

1. Experimental procedures in Life Sciences, S.Rajan and R. Selvi Christy, 2010,

Anjanaa book house.
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Course Code Course Title L T P C

20115AEC16AL Biological Chemistry Lab 0 0 3 2

Aim:

∙ To understand the molecular orbital theory, preparation and properties of inorganic
compounds.

Objectives:

∙ Theory of covalent bond, polar effects and stereochemistry of organic compounds.

∙ About important industrial chemicals like silicones, fuel gases and fertilizers and their
impact on environment

Outcomes:

∙ The molecular orbital theory, preparation and properties of inorganic compounds

∙ Theory of covalent bond, polar effects and stereochemistry of organic compounds ∙

Elements of photochemistry, chemical kinetics and chromatography.

EX:

∙ Preparation of buffers

∙ Preparation of solutions of various dilutions.

∙ Estimation of carbohydrates.

∙ Estimation of proteins.

∙ Estimation of lipids.

∙ Qualitative analysis of carbohydrates

∙ Qualitative analysis of amino acids.

∙ Separation of amino acids by TLC method.

∙ Estimation of pH

REFERENCES:

∙ Biochemical methods II Edition Sadasivam, A. and Manickam, A. New age

international P ltd. Publishers.
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Course
Code

Course Title L T P C

201ACLSICN Indian Constitution - - - 2

Objectives:
1. To make the students understand about the democratic rule and parliamentarian
administration
2. To appreciate the salient features of the Indian constitution
3. To know the fundamental rights and constitutional remedies
4. To make familiar with powers and positions of the union executive, union parliament and
the Supreme Court
To exercise the adult franchise of voting and appreciate the electoral system of Indian
democracy.

Unit I::The making of Indian constitution
The constitution assembly organization –character -work salient features of the

constitution- written and detailed constitution -socialism –secularism-democracy and
republic.

Unit II: Fundamental rights and fundamental duties of the citizens
Right of equality -right of freedom- right against exploitation -right to freedom of religion-

cultural and educational rights -right to constitutional remedies -fundamental duties .

Unit III: Directive principles of state policy
Socialistic principles-Gandhi an principles-liberal and general principles -differences

between fundamental rights and directive principles

Unit IV: The union executive, union parliament and Supreme Court
Powers and positions of the president -qualification _method of election of president

and vice president -prime minister -Rajya Sabah -Lok Sabah .the supreme court -high court -
functions and position of supreme court and high court

Unit V: State council -election system and parliamentary democracy in India State
council of ministers -chief minister -election system in India-main features election
commission-features of Indian democracy.

References:
1) Palekar.s.a. Indian constitution government and politics, ABD publications,
India 2) Aiyer, alladi krishnaswami, Constitution and fundamental rights 1955. 3)
Markandan. k.c.directive Principles in the Indian constitution 1966.
4) Kashyap. Subash c, ourparliament, National book trust, New Delhi 1989

Learning Out comes:

1. Democratic values and citizenship training are gained
2. Awareness on fundamental rights are established
3. The function of union government and state government are learnt
4. The power and functions of the judiciary are learnt thoroughly
5. Appreciation of democratic parliamentary rule is learnt3732



UNIVERSAL HUMAN VALUES

Course Code Course Title L T P C

201ACLSUHV Universal Human Values - - - 2

Aim:

This course aims at making learners conscious about universal human values in an
integralmanner, without ignoring other aspects that are needed for learner’s
personality development.

Course Objectives :

The present course deals with meaning, purpose and relevance of universal human
values and how to inculcate and practice them consciously to be a good human
being and realiseone’s potentials.

Course Outcomes :

By the end of the course the learners will be able to:

1. Know about universal human values and understand the importance of
values in individual, social circles, career path, and national life.

2. Learn from case studies of lives of great and successful people who
followed and practised human values and achieved
self-actualisation.

3. Become conscious practitioners of human values.
4. Realise their potential as human beings and conduct themselves properly in

the ways of the world.

Unit I
∙ Introduction:What is love? Formsoflove—forself, parents, family, friend, spouse,

community, nation, humanity and other beings, both for living and non-living
• Love and compassion and inter-relatedness

• Love, compassion, empathy, sympathy and non-violence
• Individuals who are remembered in history for practicing compassion and love.
• Narratives and anecdotes from history, literature including local folklore •
Practicing love and compassion: What will learners learn gain if they practice
love and compassion? What will learners lose if they don’t practice love and
compassion?

• Sharing learner’s individual and/or group experience(s)
• Simulated Situations
• Casestudies

Unit II

• Introduction: What is truth? Universal truth, truth as value, truth as fact
(veracity, sincerity, honesty among others)

• Individuals who are remembered in history for practicing thisvalue • Narratives
and anecdotes from history, literature including localfolklore • Practicing Truth:
What will learners learn/gain if they practice truth? What will learners lose if
they don’t practiceit?
• Learners’ individual and/or group experience(s)
• Simulated situations
• Casestudies
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Unit III
• Introduction: What is non-violence? Its need. Love, compassion, empathy

sympathy for others as pre-requisites for non-violence
• Ahimsa as non-violence and non-killing
• Individuals and organisations that are known for their commitment to non
violence

• Narratives and anecdotes about non-violence from history, and literature
including local folklore

• Practicingnon-violence: What will learners learn/gain if they practice non
violence? What will learners lose if they don’t practice it?

• Sharing learner’s individual and/or group experience(s) about non-violence •
Simulated situations
• Casestudies

Unit IV
• Introduction: What is righteousness?

• Righteousness and dharma, Righteousness and Propriety
• Individuals who are remembered in history for practicing righteousness •
Narratives and anecdotes from history, literature including local folklore •

Practicing righteousness: What will learners learn/gain if they practice
righteousness? What will learners lose if they don’t practice it?

• Sharing learners’ individual and/or group experience(s)
• Simulated situations
• Casestudies

Unit V
• Introduction: What is peace? Its need, relation with harmony and balance •
Individuals and organisations that are known for their commitment to peace •
Narratives and Anecdotes about peace from history, and literature including
local
folklore

• Practicing peace: What will learners learn/gain if they practice peace? What
will learners lose if they don’t practice it?

• Sharing learner’s individual and/or group experience(s) about peace •
Simulatedsituations
• Casestudies

Unit VI

• Introduction: What is service? Forms of service for self, parents, family, friend,
spouse, community, nation, humanity and other beings—living and
non-living, persons in distress ordisaster.

• Individuals who are remembered in history for practicing this value. • Narratives
and anecdotes dealing with instances of service from history, literature
including local folklore

• Practicingservice: What will learners learn/gain gain if they practice
service? What will learners lose if they don’t practice it?

• Sharing learners’ individual and/or group experience(s) regarding service •
Simulated situations
• Casestudies

Unit VII

• Introduction: What is renunciation? Renunciation and sacrifice. Self
restrainand
Ways of overcoming greed. Renunciation with action as true renunciation3734



• Individuals who are remembered in history for practicing this value. •
Narratives and anecdotes from history and literature, including local folklore
about individuals who are remembered for their sacrifice and renunciation.
• Practicing renunciation and sacrifice: What will learners learn/gain if they

practice Renunciation and sacrifice? What will learners lose if they don’t
practice it?

• Sharing learners’ individual and/or group experience(s)
• Simulated situations
• Casestudies

SEMESTER II3735



Course Code Course Title L T P C

20110AEC21 Tamil-II 4 0 0 2
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Course Code Course Title L T P C

20111AEC21 Advanced English-II 4 0 0 2

Aim:
∙ To improve the knowledge of English

Objective:
∙ To understand the format of e-mail, fax and memos
∙ To write itinerary, checklist, invitation, circular, instruction, recommendations ∙
To understand the impact of the biographies of famous people

Outcome:
∙ Develop writing skill
∙ Read and comprehend literature

UNIT –I
E-mail
Fax
Memos
UNIT – II
Itinerary
Checklist
UNIT – III
Invitation
Circular
UNIT – IV
Instruction
Recommendations
UNIT – V
Biographies of famous people:
Mother Teresa-Madam Curie-Charles Chaplin-Vikram Sarabhai

SKILL DEVELOPMENT

References:
English Grammar -Wren and Martin
English Grammar and Composition -Radhakrishna Pillai
Technical Communication -Meenakshi Sharma & Sangeetha Sharma Inspiring
Lives -Maruthi Publishers
English Work Book-I&II -Jewelcy Jawahar
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Course Code Course Title L T P C

20111AEC22 English-II 4 0 0 2

Aim:
∙ To acquaint learners with different trends of writing

Objective:
∙ To empower students to acquire language skills through literature ∙
To enable the students to appreciate literature
∙ To develop the conversational skills through one act plays

Outcome:
∙ Read and comprehend literature

UNIT – I
Ecology -A.K. Ramanujan Gift -Alice Walker
The First Meeting -Sujata Bhatt
UNIT –II
Fueled -Marcie Hans
Asleep -Ernst Jandl
Buying and selling -Khalil Gibran UNIT –III
The End of living and The Beginning of Survival - Chief Seattle
My Wood - E.M.Forster
The Meeting of Races - Rabindranath Tagore UNIT – IV
The Refugee -K.A. Abbas
I Have a Dream -Martin Luther king Those People Next Door -A.G.
Gardiner UNIT – V
Marriage is a private Affair -Chinua Achebe The Fortune Teller
-Karel Capek
Proposal

-Anton Chekov

References:-
Gathered Wisdom -GowriSivaraman EmeraldPublishers
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Course Code Course Title L T P C

20117AEC23 Cell biology and genetics 6 1 0 5

Aim:

∙ Students will understand the cellular components underlying mitotic cell division.

Objectives:

∙ Students will understand the structures and purposes of basic components of prokaryotic

and eukaryotic cells, especially macromolecules, membranes, and organelles

∙ Students will understand how these cellular components are used to generate and utilize

energy in cells

Outcomes:

∙ This paper will enable the students to learn the basics and lay strong foundation in

understanding the composition of cells, how cells works is fundamental to living

systems.s

UNIT I

Genetics- History,Genetics in Society and Biology, Fundamental Concepts of Genetics

Mendelian genetics: Monohybrid cross, Dihybrid cross, Test Cross, Back cross, Sex

determination and Sex-Linked Chromosomes, genetic vs environmental effect-multiple

alleles. Deviations from Mendelian Genetic Principles.

UNIT II

Prokaryotic and Eukaryotic Chromosomes – organization and structure-Transposable

elements, Cellular Repoduction in Prokaryotic and Eukaryotic cells - mitosis and meiosis

significance- cell cycle-Linkage, mechanism of crossing over-genetic variability,

UNIT III
Gene concept: modern concept of gene- DNA as a genetic material- Watson and Crick model

of DNA- DNA replication- repair- Telomeres-Linkage-Recombination-Gene Mapping- DNA

Senescence.

UNIT IV

Prokaryotic and Eukaryotic Transcription and Translation-RNA and its types-Genetic code.

Control of Gene Expression:– Operon concept- Lac and Trp operon

UNIT V 3739



Gene Mutation and Chromosome variations-Genetic disorders- in borne errors of

metabolism, Banding techniques, chromosomal aberrations.

Cell Junctions and the Extracellular Matrix-Cell–Cell junctions-the Extracellular Matrix

Cancer and oncogenes.

REFERENCES

∙ Genetics-A Conceptual Approach by Benjamin A. Pierce, 4th Edn, 2012 W. H. Freeman

and Company.

∙ Molecular Biology of the Cell by Bruce Alberts, Alexander Johnson, Julian Lewis,

David Morgan, Martin Raff, Keith Roberts, Peter Walter, 6th Edn, 2015, Garland

Science

∙ Genetics: A Molecular Approach by Peter J. Russell. 3rd Edn, 2010, Pearson Education,

Inc.,

∙ Genetics by Verma and Agarwal. Chand publications.

∙ Genetics by Gardner, Simmons and Snustad. 2004. John Wiley & sons.

Course Code Course Title L T P C

20116AEC24 Microbiology 6 1 0 4
3740



Aim:

∙ Students will understand the cellular components underlying microbial cell division.

Objectives:

∙ To impart knowledge on classification of microbes, function and biochemical reaction

going on inside the microbial cell.

Outcomes:

∙ Students will gain rigorous foundation in various methods to cultivate the microbes and

maintenance of the microorganism.

Unit I

Overview of history of Microbiology - Biogenesis and abiogenesis Contributions of Redi,

Spallanzani, Needham, Pasteur, Tyndal, Joseph Lister, Koch [Germ Theory], Edward Jenner

and Flemming [Penicillin], Scope of Microbiology. Classification of Microbes - Nutritional

types [Definition and examples]. Classification on the basis of oxygen requirement.

Unit II

Ultrastructure and characteristics of bacteria, fungi, algae, and protozoans. Microbes in

Extreme Environment – thermophilic, methanogenic and halophilic. Archaea - live in

extreme conditions like cold, and space. Beneficial aspects of microorganisms.

Unit III
Pathogenic Microorganisms – List of common bacterial, fungal and viral diseases of human

beings [Name of the disease, causative pathogen, parts affected]. Concept of Sterilization -

Definition of sterilization, dry and moist heat, pasteurization, tyndalization; radiation,

ultrasonication, filtration. Physical and Chemical methods of sterilization; disinfection

sanitization, antisepsis sterilants and fumigation.

Unit IV

Stains and staining techniques – Definition of auxochrome , chromophores, dyes,

Classification of stains, Theories of staining, Mechanism of gram staining, acid fast staining,

negative staining, capsule staining, flagella staining, endospore staining. Fungal staining.
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Unit V

Basic concepts of Virology - General characteristics of viruses, differences between bacteria

and viruses. Classification of viruses. Ultrastructure of TMV and Bacteriophage. SKILL

DEVELOPMENT

REFERENCE:

∙ Microbiology M.J.Pelczar E.C.S.Chan and N.R.Crick. 2007.Mc Graw Hill

Course Code Course Title L T P C3742



20117AEC25L Cell biology and genetics Lab 0 0 3 2

Aim:

∙ To enable students to learn the basics of prokaryotic and eukaryotic cells

Objectives:

∙ To develop practical biological skills such as staining, sterilization, dialysis etc ∙ To

prepare students for subsequent biological courses that require an understanding of the

physiology of organisms such as cell division, enzyme activity etc.

Outcomes:

∙ It will provide an understanding of the unique features of plant cells and animal cell. ∙

Gain understanding on the interaction between cells and the environment

EX:

∙ Mitosis in onion root

∙ Meiosis in flower bud

∙ Normal human karyotyping

∙ preparation of polytene chromosome

∙ Isolation of chloroplast from spinach leaves

∙ Isolation of protoplast

∙ Life cycle of Drosophila

∙ Culturing techniques and handling of flies

REFERENCE:

1. Experimental procedures in Life Sciences, S.Rajan and R. Selvi Christy, 2010,

Anjanaa book house
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Course Code Course Title L T P C

20116AEC26L Microbiology lab 0 0 3 2

Aim:

∙ To enable students to learn the basics of microbial cells

Objectives:

∙ Genetic laboratory course to introduce the students to learn about prokaryotic and
eukaryotic genetic system using modern techniques.

Outcomes:

∙ This curse will provide to this students about the mechanics of experimentation
methods of genetics.

EX

∙ Microscopic techniques.

∙ Sterilization methods - Moist heat (Autoclave)& Dry heat (Hot air oven). ∙
Preparation of media (Liquid and Solid) & (Selective and Differential media) for

growth of various microorganisms.

∙ Culturing and Purification of various microorganisms – Pour, Spread and Streak

method.

∙ Staining of microorganisms – Bacteria (Gram staining, Endospore, capsule, Flagella

and cell wall staining), Fungi (Lactophenol Cotton Blue method)

∙ Growth curve, measurement of bacterial population by turbidometry ∙

Assay of antibiotics production and demonstration of antibiotic resistance.

SKILL DEVELOPMENT

REFERENCES:

∙ Experiments in Microbiology, Plant Pathology, Tissue Culture and Mushroom

Production technology. K.R.Aneja. 2001. New age international (P) Ltd Publishers.
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Course Code Course Title L T P C

201ACLSCOS Communication Skills - - - 2

Aim:

Course Objectives :

This course has been developed with the following objectives:
1. Identify common communication problems that may be holding learnersback
2. Identify what their non-verbal messages are communicating toothers 3.
Understand role of communication in teaching-learningprocess
4. Learning to communicate through the digitalmedia
5. Understand the importance of empatheticlistening

6. Explore communication beyondlanguage.

Course Outcome :

By the end of this program participants should have a clear understanding of what
good communication skills are and what they can do to improve their abilities.

Unit I

• Techniques of effectivelistening
• Listening andcomprehension
• Probing questions
• Barriers tolistening

Unit II

• Pronunciation
• Enunciation
• Vocabulary
• Fluency
• CommonErrors

Unit III

• Techniques of effectivereading
• Gathering ideas and information from a giventext

i. Identify the main claim of thetext
ii. Identify the purpose of thetext
iii. Identify the context of thetext
iv. Identify the conceptsmentioned

• Evaluating these ideas andinformation
i. Identify the arguments employed in thetext

ii. Identify the theories employed or assumed in thetext
• Interpret thetext

i. To understand what a textsays
ii. To understand what a textdoes
iii. To understand what a textmeans

Unit IV

• Clearly state theclaims
• Avoid ambiguity, vagueness, unwanted generalisations and over simplification
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of issues
• Provide backgroundinformation
• Effectively argue theclaim
• Provide evidence for theclaims
• Use examples to explainconcepts
• Followconvention
• Be properlysequenced
• Use proper signpostingtechniques
• Be well structured

i. Well-knit logicalsequence
ii. Narrativesequence
iii. Categorygroupings

• Different modesofWriting -
i. E-mails
ii. Proposal writing for HigherStudies
iii. Recording the proceedings ofmeetings
iv. Any other mode of writing relevant forlearners

Unit V

• Role of Digital literacy in professional life
• Trends and opportunities in using digital technology in workplace

• Internet Basics
• Introduction to MS Office tools

i. Paint
ii. Office
iii. Excel
iv. PowerPoint

Unit VI
• Introduction to social media websites
• Advantages of social media
• Ethics and etiquettes of social media
• How to use Google search better
• Effective ways of using Social Media
• Introduction to Digital Marketing

Unit VII

• Meaning of non-verbal communication
• Introduction to modes of non-verbal communication

• Breaking the misbeliefs
• Open and Closed Body language
• Eye Contact and Facial Expression
• Hand Gestures
• Do's and Don’ts
• Learning from experts
• Activities-Based Learning

Reference:

1. SenMadhucchanda (2010), An Introduction to Critical Thinking,Pearson,Delhi
2. Silvia P. J. (2007), How to Read a Lot, American Psychological Association,
Washington DC
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SEMESTER – III
Course Code Course Title L T P C

20110AEC31 Tamil-III 4 0 0 2
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Course Code Course Title L T P C

20111AEC31 Advanced English-III 4 0 0 2

Aim:
∙ To improve the knowledge of English

Objective:
∙ To familiarize with the organs of speech and the description and classification of

speech sounds
∙ To understand consonant cluster, syllable, word accent and intonation. ∙
To know how to interpret graphics
∙ To write slogans and advertisements

Outcome:
∙ Understand Phonetics
∙ Develop writing skill

UNIT –I
The organs of speech
Classification of speech sounds
Vowels and Diphthongs
UNIT –II
Consonants
Consonant cluster
UNIT – III
Syllable
Word accent
Intonation
UNIT – IV
Idiom
Interpretation of graphics
UNIT – V
Slogan writing
Writing advertisement

References:
English Grammar -Wren and Martin
English Grammar and Composition -Radhakrishna Pillai
Technical Communication -Meenakshi Sharma & Sangeetha Sharma A text book of
Phonetics for Indian Students -T.B. Balasubramaniyan
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Course Code Course Title L T P C

20111AEC32 English-III 4 0 0 2

Aim:
∙ To acquaint students with learning English through literature

Objective:
∙ To sensitize students to language use through prescribed text
∙ To develop the conversational skills through one act plays

Outcome:
∙ Read and comprehend literature

UNIT – 1
The Doctor’s World -R.K. Narayan
The Postmaster -Rabindranath Tagore
Princess September -E.Somerest Maugham
UNIT – II
The Price of Flowers -Prabhat Kumar Mukhopadhyay The Open
Window -Saki
The Model Millionaire -Oscar Wilde
UNIT –III
My Brother My Brother - Norah Burke
Uneasy Home Coming - Will F. Jenkins
Resignation - Premchand
UNIT –IV
The Referee -W.H. Andrews & Geoffrey Dreamer The Case of the
Stolen Diamonds -Farrell Mitchell
UNIT – V
The Dear Departed -Stanley Houghton
The Princess and the Wood Cutter -Alan Alexander Milne

References:-
Nine Short Stories -Steuart H.King Blackie Books One-Act plays of
Today -T.Prabhakar Emerald Publishers
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Course Code Course Title L T P C

20117AEC33 Plant physiology 4 1 0 4

Aim:
∙ Understand the interaction between the environment and plant growth and

development

Objective:

∙ understand the relationship between structure and function as it relates to plant

macromolecules, cells, and tissues

∙ Gain an appreciation of the metabolic and physiological processes unique to plants

Outcome:

∙ Provide examples of the variety of plants on Earth, their distinctive features, and how

they fit into their unique ecosystems.

UNIT – I

Properties of water, Water potential, Osmotic potential and stomatal physiology. Uptake,

transport and translocation of water, irons through cells, xylem and phloem. Transpiration

and anti-transpirants. Solute transport, Ascent of sap.

UNIT–II

Mineral nutrition – deficiency symptoms, mineral salt absorption mechanism, Ion exchange

theory and cytochrome-pump hypothesis, factors affecting salt absorption

UNIT–III

Principles of light absorption, energy transfer and electron transfer; CO2 fixation - C3, C4 and

CAM pathway, Mechanism of Photosynthesis. Respiration: Glycolysis, TCA cycle Electron

transport system and Photorespiration. Bioluminescence.

UNIT–IV

Application of Auxins, Gibberellins, Ethylene and Abscisic acid in agriculture. Biological

Nitrogen fixation, Nitrogen cycle, nif gene. Structure and function of Phytochrome,

Photoperiodism and Biological clocks.

UNIT–V

Stress physiology-definition and types, Physiological responses to biotic and abiotic stresses,

Mechanism of resistance to biotic stress and tolerance to abiotic stress.3750



REFERENCES:

∙ Salisbury, Frank B. & Ross, Cleon W. (1992). Plant physiology, 4th, Belmont,

California: Wadsworth Publishing.

∙ Panday SN and Sinha B K. 1989. Plant physiology. Vikas Publishing House Pvt. Ltd,

New Delhi

∙ devlin, R. M. and Baker 1973. Photosynthesis, Reinhold Affiliated East-West Press

Pvt.Ltd, New Delhi.

∙ Hewitt, E.J. and cutting, C.V. 1979. Nitrogen metabolism of plants, Academic Press,

London.

3751



Course Code Course Title L T P C

20117AEC34 Immunology 4 1 0 5

Aim:

∙ To learn the immune system and reaction

Objectives:

∙ To expose the students with the immune system of human body

Outcomes:

∙ The students may understanding the immune system, its components and various

Techniques used in bio manipulation.

Unit I

Introduction, Lymphocytes, their origin and differentiation, antigens, their structure and

classification, complement and their biological functions, types of immune responses,

anatomy of immune response.

Unit II

B-Iymphocytes and their activation, structure and function of immunoglobulin,

immunoglobulin classes and subclasses, genetic control of antibody production, mono-clonal

antibodies and diagnosis, idiotypic and antibodies, major histocompatibility complex.

Unit III

Thymus derived Lymphocytes (T Cells) their classification antigen presenting cells (APC),

macrophages, langerhans cells, their origin and function, mechanisms of phagocytosis,

identification of cell types of immune system, immunosuppression.

Unit IV

Hypersensitivity reactions, mechanisms of T cell activation, cytokines and their role in

immune response macrophage activation and granuloma formation.

Unit V

Graft rejection, evidence and mechanisms of graft rejection, prevention of graft rejection,

immunosuppressive drugs, HLA and disease, mechanisms of immunity to tumor antigens.

REFERENCES:

∙ Immunology by I.J. Kubey .1991 Freseman and company.

∙ Essential immunology Ivan Roitt , 1994. Blackwell Scientific publisher, Oxford.
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Course Code Course Title L T P C

20117AEC35L Plant physiology Lab 0 0 3 2

Aim:

∙ Student identify and assess viability of cells by microscopic examination.

Objectives:

∙ Identify the problems associated with growing, storing and identifying a wide range

of different cell types.

∙ Analyze data using appropriate techniques.

Outcomes:

∙ Produce a report of their work, which employs a range of skills of written expression

and uses appropriate vocabulary consisting of a practical report.

EX:

∙ To demonstrate the ascent of sap takes place by xylem (Ringing experiment) ∙

To demonstrate the phenomenon of Transpiration

∙ To find out Transpiration and Absorption ratio (T/A)

∙ To measure the rate of transpiration by using Ganong’s potometer

∙ To demonstrate the oxygen is liberated in the process of photosynthesis

∙ To demonstrate the CO2 and light is essential for photosynthesis (Molls half leaf

experiment)

REFERENCES:

∙ L. Taiz and E. Zeiger. 2007. Plant Physiology. 4th ed. Sinauer Associates, Inc

∙ Hopkins and N. P. A. Huner. 2009. Introduction to Plant Physiology. 4th ed. John Wiley
& Sons, Inc.

∙ B. B. Buchanan, W. Gruissem, and R. L. Jones. 2000. Biochemistry and Molecular
Biology of Plants. John Wiley & Sons, Inc
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Course Code Course Title L T P C

20117AEC36L Immunology Lab 0 0 3 2

Aim:

∙ To enable students to learn the basics of immunological techniques

Objectives:

∙ To impart knowledge on the immune system and characterization of immune

aspects

Outcomes:

∙ Students will get an knowledge on enzyme characteristic analysis

EX:

∙ Antigen preparation

∙ Blood grouping

∙ Rh factor typing

∙ Blood collection- serum and plasma preparation

∙ Antigen and antibody reaction

∙ Determination of blood cell count- RBC, WBC and platelets

EMPLOYABILITY/ ENTREPRENEURSHIP /SKILL DEVELOPMENT

REFERENCES:

1. Experimental procedures in Life Sciences, S.Rajan and R. Selvi Christy, 2010,

Anjanaa book house.

2. Biochemical methods II Edition Sadasivam, A. and Manickam, A. New age
International P ltd. Publishers.
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Course Code Course Title L T P C

20117RMC37 Research Methodology 2 0 0 2

AIM:
To create a basic appreciation towards research process and awareness of various

research publication

OBJECTIVES:
● To understand the steps in research process and the suitable methods.
● To identify various research communications and their salient features
● To carry out basic literature survey using the common data-bases
● To give exposure to MATLAB platform for effective computational and graphic works

required for quality research

OUTCOME:
Ability to carry out independent literature survey corresponding to the specific

publication type and assess basic computational frameworks used in mathematical researches.

PREREQUISITES:
Basic computer literacy& skills for working in window-environment

UNIT I: Introduction to Research Methodology
Meaning of research – Objectives of research – Types of research – Significance of

research – Research approaches

UNIT II: Research Methods
Research methods versus methodology – Research and scientific method – Criteria of

good research – Problems encountered by researchers in India.

UNIT III: Literature Survey
Articles – Thesis – Journals – Patents – Primary sources of journals and patents –

Secondary sources – Listing of titles – Abstracts – Reviews – General treatises –
Monographs.

UNIT IV: Database Survey
Database search – NIST – MSDS – PubMed – Scopus – Science citation index –

Information about a specific search.

UNIT V:
Basic Principles of Laboratory Safety and Waste management

Introduction - Access to Laboratory and Emergency Exits - Personal Protective Clothing and
Equipment - Good Working Practices-Maintenance of Laboratory Equipment - Working with
Hazardous Substances - Storage of Chemicals - Working with Flammable Solvents - Gas
Cylinders-Fire Precautions - Emergency Procedures - First Aid - Accident Follow-Up -
Safety Manual - Safety Training - Management of Laboratory Safety and Responsibilities -
Waste Management.
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Course Code Course Title L T P C

201ACLSOAN OFFICE AUTOMATION - - - 2

Aim:

Course Objectives :

To provide an in-depth training in use of office automation, internet and internet tools.
The course also helps the candidates to get acquainted with IT.

Course Outcomes:

After completion of the course, students would be able to documents, spreadsheets, make
small presentations and would be acquainted with internet.

UNIT I

Knowing the basics of Computers

UNIT II

Word Processing (MS word)

UNIT III

Spread Sheet (MS XL)

UNIT IV

Presentation ( MS Power Point)

UNIT V

Communicating with Internet

Reference:

1. Fundamentals of computers - V.Rajaraman - Prentice- Hall of india

2. Microsoft Office 2007 Bible - John Walkenbach,Herb Tyson,Faithe Wempen,cary

N.Prague,Michael R.groh,Peter G.Aitken, and Lisa a.Bucki -Wiley India pvt.ltd. 3.

Introduction to Information Technology - Alexis Leon, Mathews Leon, and Leena Leon,

Vijay Nicole Imprints Pvt. Ltd., 2013.

4. Computer Fundamentals - P. K. Sinha Publisher: BPB Publications

5. https://en.wikipedia.org

6. https://wiki.openoffice.org/wiki/Documentation

7. http://windows.microsoft.com/en-in/windows/windows-basics-all-topics
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Course Code Course Title L T P C

20111AEC41 Advanced English-IV 4 0 0 2

Aim:
∙ To improve the knowledge of English

Objective:
∙ To familiarize with the objectives and types of interview
∙ To know the types of questions and answering techniques
∙ To prepare reviews and proposals
∙ To learn the grammatical forms
∙ To understand the meaning of a poem and write the content
∙ To write for and against a topic
∙ To draw a flowchart
∙ To write definitions

Outcome:
∙ Develop communicative skill
∙ Read and comprehend literature

UNIT –I
Interviews
Objectives, types, ten success factors, ten failure factors - Planning and preparation
– Presentation– Type of questions – Answering techniques.
UNIT – II
Flowchart
Proposals
UNIT – III
Discourse markers
Review
UNIT IV
Grammatical forms
Paraphrasing
UNIT –V
Definition
Writing for and against a topic.

References:
English Grammar -Wren and Martin
English Grammar and Composition -Radhakrishna Pillai
Essentials of Business Communication -Rajendra Pal &J.S Korlahalli Sultan Chand &
Sons
Technical Communication -Meenakshi Sharma & Sangeetha Sharma English for
writers and translators -Robin Macpherson
English Work Book-I&II -Jewelcy Jawahar
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Course Code Course Title L T P C

20111AEC42 English-IV 4 0 0 2

Aim:
∙ To acquaint students with learning English through literature

Objective:
∙ To introduce learners to the standard literary texts
∙ To impart wisdom through morally sound poems and essays
∙ To introduce Shakespeare to non-literature students

Outcome:
∙ Read and comprehend literature

UNIT –I
How to be a Doctor -Stephen Leacock
My Visions for India -A.P.J. Abdul Kalam
Woman, not the weaker sex -M.K. Gandhi
UNIT –II
My Last Duchess -Robert Browning
The Toys -Coventry Patmore
I, too -Langston Hughes
UNIT –III
The Best Investment I ever made-A.J.Cronin
The Verger -W.S Maugham
A Willing Slave -R.K.Narayan
UNIT –IV
Macbeth
As You Like It
UNIT –V
Henry IV
Tempest

References:-
English for Enrichment -.Devaraj Emerald Publishers Selected Scenes from
Shakespeare Book I &II -Emerald Publishers
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Course Code Course Title L T P C

20117AEC43 Animal physiology 4 1 0 4

Aim:

∙ To be able to read, interpret and discuss scientific journal articles in physiology.

Objectives:

∙ To provide advanced undergraduate and introductory graduate students with a

comprehensive overview of animal physiology from molecular, cellular and whole

animal systems approaches.

∙ To critically evaluate clinical and research case problems relating to endocrinology and

cell biology.

Outcomes:

∙ Understand the physiological processes that regulate body functions and the regulation

of an organ system from the molecular all the way to the whole animal level

∙ Understand how changes in one system may impact a different system

UNIT I

Respiration: Availability of oxygen- respiratory organs in aminals- properties and functions

of respiratory pigments- regulation of respiration

UNIT II

Circulation: types of hearts- composition and functions of blood- cardiac rhythm- cardiac

output- ECG- blood pressure- electrical activity and properties of heart- regulation of

cardiovascular function.

UNIT III

Coordination (neuromuscular and neuroendocrine): Nerveimpulse conduction- ultrastructure

of muscle – theories of muscle contraction

UNIT IV

Excretion: structure and functions of different excretory organs in animals- mechanism of

urine formation in man

UNIT V

Homeostasis: Significance- mechanism of osmo-ion regulation in fresh water, estuarine and

marine fishes.

REFERENCES:

∙ Human Physiology, Stuart Fox, 11th ed., McGraw Hill

∙ Linda Costanzo's "Physiology- Board Review Series (5th ed.)" Lippincott Williams &

Wilkins. 3760



Course Code Course Title L T P C

20117AEC44 Molecular biology 5 1 0 5

Aim:

∙ Understand the basic concepts and applications of molecular mechanisms in a cell.

Objectives:

∙ To outline the basics of A central goal is understanding gene regulation at all levels,

and the structure-function relationships of nucleic acids and proteins.

Outcomes:

∙ To Understand the regulation of protein and nucleic acids function

∙ To know the structure-function relationships and macromolecular interactions. ∙ To

find out newer methods to implement rDNA Technology for various organisms.

∙ To understand several modern molecular methods to elucidate molecular and genetic
questions.

UNIT I:
Organization of chromosomes, specialized chromosomes, chromosome abnormalities

Numerical and Structural chromosome mutations, crossing over.
DNA and RNA as genetic material, Concept of Gene,Gene-cistron relationship in

prokaryotes and eukaryotes.

UNIT II:
Principles of Transcriptional Regulation, Regulation of Chromatin Structure,

regulatory RNAs, silencing gene expression by small RNAs, Viral infection strategy and gene
expression

DNA damage and repair – excision repair, recombinational repair, promotor,operator,
terminator and attenuator, Oncogenes and Tumor-suppressor genes

UNIT III:
Gene expression in prokaryotes and eukaryotes, Natural Gene Transfer in Bacteria

Types, Homologous recombination, Genomes and Mapping, gene linkage, three-point cross,
tetrad analysis, Mobile Genetic Elements-Transposons, Retroelements and their
consequences.
UNIT IV:

Plasmids-classification, replication and maintenance, artificial plasmids’ Gene
cloning: principles and strategies, Cloning vectors for higher plants and animals- Cloning
DNA Sequences That Encode Eukaryotic Proteins.

Natural and artificial plasmid transfer and their applications. Insertion sequence in
prokaryotes.

UNIT V:
Model organisms used as tool in rDNA Technology-Escherichia coli , Saccharomyces

cerevisiae , Saccharomyces cerevisiae, Caenorhabditis elegans and Arabidopsis
thaliana,zebrafish. Principles of PCR- Types and their applications.Construction of genomic3761



DNA libraries and cDNA library- probes- types and construction- Screening a Library.

. REFERENCES:
1. Advanced Molecular Biology: A Concise Reference (2000) R M Twyman,

Garland/BIOS Scientific Publishers.
2. Molecular Biology (2000),Craig, Orna , Rachel Green, Carol W Greider, Carol W

Greider. Oxford University Press
3. S.R. Maloy, J. Egronan and D. Friefelder (1994), Microbial genetics by Jones and

Bartlett Publishers.
4. Watson JD, Baker TA, Bell SP, Gann A, Levine M and Losick R (2008) Molecular

Biology of the Gene, 7th edition, CSHL Press, Pearson Publication.
5. Molecular Biology-Principles and Practice, Michael M. Cox, University of

Wisconsin–Madison, Jennifer A. Doudna, Michael O’Donnell
6. Gene Cloning & DNA Analysis-An Introduction by T.A. Brown, 7th Edition, 2016.

John Wiley & Sons, Ltd.
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Course Code Course Title L T P C

201ENSTU45 Environmental Studies 2 0 0 2

Aim:

∙To motivate for participation in environment protection and improvement.

Objectives:
∙ Creating the awareness about environmental problems among people. ∙

Imparting basic knowledge about the environment and its allied problems. ∙

Developing an attitude of concern for the environment.

∙ Motivating public to participate in environment protection and environment

improvement.

∙ Acquiring skills to help the concerned individuals in identifying and solving

environmental problems.

∙ Striving to attain harmony with Nature.

Outcomes:
∙ Students will gain about environmental pollutions, preventive measures. ∙ Student will

gain information related to societal issues in concern with environment. ∙ Students

should have out line knowledge on natural resources and effective management of

resources.

1. Nature of Environmental Studies
Definition, scope and importance.
Multidisciplinary nature of environmental studies
Need for public awareness.

2. Natural Resources and Associated Problems.
a) Forest resources: Use and over — exploitation, deforestation, dams and their effects on

forests and tribal people.
b) Water resources: Use and over — utilization Of surface and ground water, floods,

drought, conflicts over water, dams benefits and problems.
c) Mineral resources: Usage and exploitation. Environmental effects of extracting and

using mineral resources.
d) Food resources: World food problem, changes caused by agriculture effect of modern

agriculture, fertilizer — pesticide problems.
e) Energy resources: Growing energy needs, renewable and non — renewable energy

resources, use of alternate energy sources. Solar energy, Biomass energy, Nuclear
energy.

f) Land resources: Solar energy, Biomass energy, Nuclear energy, Land as a resource,
land degradation, man induced landslides, soil erosion and desertification, Role of an
individuals in conservation of natural resources.

3. Ecosystems
Concept of an ecosystem.
Structure and function of an ecosystem.
Producers, consumers and decomposers.
Energy flow in the ecosystem. 3763



Ecological succession.
Food chains, food webs and ecological pyramids.
Introduction, types, characteristics features, structure and function of the following
ecosystem:
a) Forest ecosystem, b) Grassland ecosystem, c) Desert ecosystem,
d) Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries).

4. Biodiversity and its conservation
Introduction — Definition: genetic, species and ecosystem diversity.

Bio — geographical classification of India.
Value of biodiversity: consumptive use, productive use, social, ethical, aesthetic and
option values.
India as a mega — diversity nation.
Western Ghat as a biodiversity region.
Hot— spot of biodiversity.
Threats to biodiversity habitat loss, poaching of wildlife, man — wildlife conflicts.
Endangered and endemic species of India.
Conservation of biodiversity: In — situ and Ex — situ conservation of biodiversity.

5. Environmental Pollution
Definition: Causes, effects and control measures of: Air pollution, Water pollution,
soil pollution, Marine pollution, Noise pollution, Thermal pollution, Nuclear hazards.
Solid waste Management: Causes, effects and control measures of urban and
industrial wastes. Role of a individual in prevention of pollution.

6. Social Issues and the Environment

Disaster management: floods, earthquake, cyclone, tsunami and landslides. Urban
problems related to energy Water conservation, rain water harvesting, watershed
management
Resettlement and rehabilitation of people; its problems and concerns.
Environmental ethics: Issue and possible solutions.
Global wanTling, acid rain, ozone layer depletion, nuclear accidents and holocaust.
Wasteland reclamation.
Consumerism and waste products.

7. Environmental Protection
From Unsustainable to Sustainable development.
Environmental Protection Act.
Air (Prevention and Control of Pollution) Act.
Water ( Prevention and control of Pollution) Act.
Wildlife Protection Act.
Forest Conservation Act.
Population Growth and Human Health, Human Rights.

8. Field Work
Visit to a local area to document environmental assets — River / Forest / Grassland /
Hill / Mountain.

or
Visit to a local polluted site — Urban / Rural I lad Listrial / Agricultural.

or
Study of common plants, insects, birds.

or
Study of simple ecosystems -— ponds, river, hill slopes, etc.

References:
1) Agarwal, K.C,200l, Environmental Biology, Nidi Pub. Ltd., Bikaner. 2) Bharucha3764



Erach, The l3iodiversity of India, Mapin Publishing Pvt, Ltd., Ahmedabad 380013,
India, Email: rn4pin@icenet.net (R)

3) Brunner R.C., 1989, 1-lazardous Waste Incineration, McGraw Hill Inc. 480p
4) Clank R.S., Marine Pollution, Clanderson Press Oxford (TB)
5) Cunningham, W.P. Cooper, T.H. Gorhani, E. & Hepworth, M.T.2001,

Environmental Encyclopedia, Jaico Pub. Mumbai, Il96p
6) De A.K., Environmental Chemistry, Wiley Wastern Ltd.
7) Down to Earth, Centre for Science and Environment, New Delhi. (R) 8) Gleick, H.,
1993, Water in crisis, Pacific Institute for studies in Dcv. Environment & Security.
Stockholm Env Institute. Oxford Univ. Press 473p
9) Hawkins R.E., Encyclopedia of Indian Natural History, Bombay Natural History

Society, Bompay (R)
10) Heywood, V.K. & Watson, R.T.1995, Global Biodiversity Assessment, Crnbridge

Univ. Press 1140 p.
11) Jadhav, H. and Bhosale, VJvI. 1995, Environmental Protection and Laws,

Himalaya Pub. House, Delhi 284p.
12) Mickinney, M.L. and School. R.M. 1196, Environmental Science Systems and

Solutions, Web enhanced edition, 639p.
13) Miller T.G. Jr. Environmental Science. Wadsworth Publications Co. (TB). 14)
Odum, E.P. 1971, Fundamentals of Ecology, W.B. Saunders Co. USA, 574zp. 15)
Rao M.N. and Dana, A.K. 1987, Waste Water Treatment, Wxford & IBH Publ. Co.
Pvt. Ltd., 345p
16) Sharma B.K., 2001, Environmental Chemistry, Gokel PubI. Hkouse, Meerut
17) Survey of the Environment, the Hindu (M)
18) Townsend C., Harper, J, and Michael Begon, Essentials of Ecology, Blackwell

Science (TB)
19) Trivedi R.K. Handbook of Environmental Laws, Rules, Guidelines, Compliances and
Standards, vol. 1 and II, Environmental Media (R) 20) Trivedi R.K. and P.K. Goel,
Introduction to air pollution, Techno— Science Publications (TB)
21)Wagner K.D., 1998, Environmental management, W.B. Saunders Co.
Philadelphia, USA 499p,
22) Paryavaran shastra — Gholap T.N,
23) Paryavaran Sahastra — Gharapure

(M) Magazine
(R) Reference
(TB) Textbook

Learning Outcomes:
Students who graduate with a major in environmental science will be able to: 1. Understand

the principles of ecology and environmental issues that apply to air, land, and water
issues on a global scale;
2. Develop critical thinking and/or observation skills, and apply them to the analysis of a

problem or question related to the environment;
3. Demonstrate ecology knowledge of a complex relationship between predators, prey,

and the plant community;
4. Apply their ecological knowledge to illustrate and graph a problem and 5.
describe the realities that managers face when dealing with complex issues; and 6.
Understand how politics and management have ecological consequences.
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Course Code Course Title L T P C

20117AEC46L Animal physiology Lab 0 0 3 2

Aim:

∙ To develop further practical biological skills introduced in 1A Physiology of Organisms

Objective:

∙ To provide a course of study in mammalian, principally human, systems physiology,

building on knowledge of basic physiological principles established in the Part IA

Physiology of Organisms course

Outcome:

∙ Have an enhanced knowledge and appreciation of mammalian physiology

∙ Understand the functions of important physiological systems including the cardio

respiratory, renal, reproductive and metabolic systems

EX:

∙ Estimation of oxygen consumption in an aquatic animal (fish)

∙ Blood smear: total and differential count (prepared slides)

∙ Qualitative analysis of excretory products in animals

∙ Enzyme activity in relation to pH

∙ Measurement of blood pressure

∙ Physiological response to exercise

EMPLOYABILITY/ ENTREPRENEURSHIP /SKILL DEVELOPMENT

REFERENCES

∙ Hill, R. W., G. A. Wyse, and M. Anderson. 2008. Animal Physiology, 2ND Edition.
Sinauer Associates. Sunderland, MA.

∙ Cooper, S. J., and Vaughan, D.K. 2010. Biology 319/519: General Animal
Physiology Lab Manual. UW-Oshkosh.
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Course Code Course Title L T P C

20117AEC47L Molecular
Biology Lab

0 0 3 2

Aim:

∙ Understand the basic structure and applications of molecular mechanisms in a cell.

Objectives:

∙ To understanding gene regulation at all levels, and the structure-function relationships

of nucleic acids and proteins.

Outcomes:

∙ To know the isolation methods of protein and nucleic acids

∙ To know the structure-function of nucleic acid and protein.

∙ To find out newer methods to implement rDNA Technology for various organisms.

∙ To understand several modern molecular methods to elucidate molecular and genetic
questions.

Experiments

1. Isolation of Genomic DNA
2. Isolation of Protein
3. Salting out- Dialysis method.
4. Protein precipitation method
5. Agarose Gel Electrophoresis
6. Amplification of DNA using PCR
7. Isolation of RNA.

REFERENCES:

1. Molecular Biology and Genomics(2007)-The Experimenter Series, Cornel Mulhardt
,Academic Press, Elsevier

2. Molecular Cloning-A LABORATORY MANUAL (2012), 4th Edition, Michael R.
Green and Joseph Sambrook, CSHL Press

3. Principles and Techniques of. Biochemistry and. Molecular Biology (2018). 7th Edn.
Keith Wilson and John Walker, Cambridge University Press
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Course Code Course Title L T P C

201ACLSLMS Leadership and Management Skills - - - 2

AIM:
The aim of the course cultivatingandnurturingtheinnateleadershipskillsofthe

youthsothattheymaytransformthesechallengesintoopportunitiesandbecometorchbearersof the

future by developing creativesolutions.

Course Objective:

The Module is designed to:

Help students to develop essential skills to influence and motivateothers
Inculcate emotional and social intelligence and integrative thinking for

effective leadership
Create and maintain an effective and motivated team to work for thesociety
Nurture a creative and entrepreneurialmindset
Make students understand the personal values and apply ethical principles

inprofessional
and social contexts.

Course Outcomes :

Upon completion of the course students will be able to:

1. Examine various leadership models and understand/assess their skills,
strengthsand
abilities that affect their own leadership style and can create their leadership
vision

2. Learnanddemonstrateasetofpracticalskillssuchastimemanagement,self
management,
Handling conflicts, team leadership, etc.

3. Understand the basics of entrepreneurship and develop businessplans
4. Apply the design thinking approach forleadership
5. Appreciate the importance of ethics and moral values for making of a

balanced personality.

UNIT I-LeadershipSkills

a. Understanding Leadership and itsImportance
• What isleadership?
• Why Leadershiprequired?

• Whom do you consider as an idealleader?
b. Traits and Models ofLeadership

• Are leaders born ormade?
• Key characteristics of an effectiveleader

• Leadership styles
• Perspectives of differentleaders3768



c. Basic LeadershipSkills

• Motivation
• Teamwork
• Negotiation
• Networking

UNIT II -Managerial Skills

a. Basic ManagerialSkills
• Planning for effectivemanagement
• How to organiseteams?
• Recruiting and retainingtalent
• Delegation oftasks
• Learn tocoordinate
• Conflictmanagement

b. Self-ManagementSkills

• Understanding selfconcept
• Developingself-awareness
• Self-examination
• Self-regulation

UNIT III -EntrepreneurialSkills

a. Basics ofEntrepreneurship
• Meaning ofentrepreneurship

• Classification and types ofentrepreneurship
• Traits and competencies ofentrepreneur

b. Creating BusinessPlan

• Problem identification and ideageneration
• Ideavalidation
• Pitchmaking

UNIT IV - Innovative Leadership andDesignThinking

a. Innovative Leadership
• Concept of emotional and socialintelligence
• Synthesis of human and artificialintelligence
• Why does culture matter for today's globalleaders

b. DesignThinking

• What is designthinking?
• Key elements of designthinking:

- Discovery
- Interpretation
- Ideation
- Experimentation
- Evolution.

• How to transform challenges intoopportunities?
• How to develop human-centric solutions for creating socialgood?

UNIT V- EthicsandIntegrity

a. Learning throughBiographies
• What makes an individualgreat?
• Understanding the persona of a leader for deriving holisticinspiration •
Drawing insights forleadership

• How leaders sail through difficultsituations?3769



b. Ethics andConduct

• Importance ofethics
• Ethical decisionmaking

• Personal and professional moral codes ofconduct
• Creating a harmoniouslife

Bibliography and Suggested Readings:

Books

∙ Ashokan, M. S. (2015). Karmayogi: A Bbiography of E. Sreedharan.
Penguin,UK.

∙ Brown, T. (2012). Change by Design. HarperBusiness
∙ Elkington, J., & Hartigan, P. (2008). The Power of Unreasonable People:

How Social Entrepreneurs Create Markets that Change the World. Harvard
Business Press.

∙ Goleman D. (1995). Emotional Intelligence. Bloomsbury Publishing India
PrivateLimited

∙ Kalam A. A. (2003). Ignited Minds: Unleashing the Power within India.
Penguin BooksIndia

∙ Kelly T., Kelly D. (2014). Creative Confidence: Unleashing the Creative
Potential WithinUs All. WilliamCollins

∙ Kurien V., & Salve G. (2012). I Too Had a Dream. Roli Books PrivateLimited
∙ Livermore D. A. (2010). Leading with cultural intelligence: The New Secret to
Success. New York: American ManagementAssociation
∙ McCormackM.H.(1986).WhatTheyDon’tTeachYouatHarvardBusinessSchoo

l:NotesFromA Street-Smart Executive. RHUS
∙ O'Toole J. (2019) The Enlightened Capitalists: Cautionary Tales of Business

Pioneers Who Tried to Do Well by Doing Good.Harpercollins
∙ Sinek S. (2009). Start with Why: How Great Leaders Inspire Everyone to Take
Action.Penguin

∙ Sternberg R. J., Sternberg R. J., & Baltes P. B. (Eds.). (2004). International
Handbook of Intelligence. Cambridge UniversityPress.

E-Resources

∙ Fries,K.(2019).8EssentialQualitiesThatDefineGreatLeadership.Forbes.Retr
ieved2019- 02-15 from
https://www.forbes.com/sites/kimberlyfries/2018/02/08/8-essential
qualities-that-define-great-leadership/#452ecc963b63.

∙ HowtoBuildYourCreativeConfidence,TedTalkbyDavidKelly-https://www.ted.
com/talks/david_kelley_how_to_build_your_creative_confidence

∙ India’s Hidden Hot Beds of Invention Ted Talk by Anil Gupta -
https://www.ted.com/
talks/anil_gupta_india_s_hidden_hotbeds_of_invention

∙ Knowledge@Wharton Interviews Former Indian President APJ Abdul
Kalam. "A Leader Should Know How to Manage Failure"
https://www.youtube.com/ watch?v=laGZaS4sdeU

∙ Martin, R. (2007). How Successful Leaders Think. Harvard Business Review,
85(6):60.

∙ NPTEL Course on Leadership -https://nptel.ac.in/courses/122105021/9
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SEMESTER – V

Course Code Course Title L T P C

20117AEC51 Food and Agricultural
Biotechnology

4 1 0 4

Aim:

∙ To study the production mechanisms and various properties of Food and agricultural
biotechnology

Objectives:

∙ The students will be able to apply principles of biotechnology in food and agriculture
through biotechnology.

∙ To introduce basic processes in food technology and regulatory bodies and various
factors in food shelf life evaluation

Outcomes:

∙ To study about molecular biology and enzymes and fermentation in food. ∙
To understand the food production and preservation techniques
∙ To acquire knowledge on agricultural techniques
∙ To know the knowledge about genetically modified food
∙ To understand food safety and standards

Unit I -Introduction to Food Biotechnology
History and evolution of food processing technology. Genetically Modified Foods

Plant and Animal origin. Ethical issues concerning GM Foods, testing for genetically
modified organisms.

Unit II –Food Quality, Preservation and Processing
Basic principles and application of processing techniques-Food Additives. Principles

of Food Preservation - processing of foods criteria for assessing freshness handling of fresh
materials – on board handling and chilling methods.

Unit III –Drying, Freezing, Packing and Management
Drying and dehydration – conventional and modern methods. Freezing and cold

storage – process of freezing and its types. Packing – Principles, food packaging
requirements, packaging materials, types.Food hazards of physical and chemical origin and
biological origin and its management.
Unit IV - Introduction and Importance of Agricultural biotechnology Agricultural
biotechnology - Introduction, Organic farming, green manure production, Soil fertility and
management, vermicomposting. Fundamentals of Crop Production: evolution of crops –
civilization of human, Crop improvement hybridization and plant breeding techniques,
Technology for Crop Production.

Unit V – Future prospects of Agriculture Biotechnology
Introduction to GM Crops, Implications of GM-Crops in Agriculture, Ethical Aspects

and Public Acceptance, Crop seasons and crop rotation, Sustainable agriculture; pheromones,
traps etc., - Benefits and controversies 3771



References
1. Byong H. Lee, 2015. Fundamentals of Food Biotechnology, Second Edition,

JohnWiley & Sons, Ltd
2. Chandran, K.K., 2000 Post Harvest Technology of Fish and Fishery Products, Daya

Publishing House, New Delhi.
3. Oliveira, F.A.R. and J.C Oliveira, 1999. Processing Foods: Quality Optimization and

Process Assessment, CRC Press.
4. Food Biotechnology- Marwa, Arora
5. Hemant Rawat, 2008, Agricultural Biotechnology, Oxford Book Company
6. Arie Altman, 2006, Agricultural Biotechnology, Taylor & Francis
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Course Code Course Title L T P C

20117AEC52 Cell and Tissue Culture 4 1 0 3

Aim:

∙ To develop and standardize protocols for the in vitro propagation from ex vitro explants

Objectives:

∙ To optimize the culture conditions for rapid propagation to increase the biomass

production

∙ Optimization of medium and culture conditions for the enhancement of active principle

production by different approaches

Outcomes:

∙ The students should be able to know how to use different sources of tissues

UNIT I

History of plant cell, tissue and organ culture- laboratory organization- aseptic techniques

nutritional requirement

UNIT II

Culture media- types of culture- solid- liquid- stationary- agitated- batch culture.

Organogenesis- callus induction-rhizogenesis- induction of multiple shoots

UNIT III

Micro propagation- mass production of plantelets- hardening and mist chamber

transplantation to field- techniques for maintaining plantelets in the field- somatic

embryogenesis-protoplast isolation and culture.

UNIT IV

Principle of animal cell and tissue culture- advantages and disadvantages of culture methods

types of cells- primary and established cell lines- kinetics of cell growth-applications of

animal tissue culture

UNIT V

Techniques of animal cell and tissue culture: Sources of cells- techniques of cell culture- cell

culture media- culture procedure- preparation of animal materials- slide and coverslip culture-

double cover slip culture- flask culture- test tube culture-measurement of cell death.

REFERENCES:

∙ Plant tissue culture by Kalyan Kumar

∙ Animal Biotechnology by Ranga
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Course Code Course Title L T P C

20117AEC53 Industrial Biotechnology 4 1 0 4

Aim:
∙ Understanding the industrial importance of microorganisms and their products.

Objectives
∙ To study the development of industrial biotechnology and microbes of industrial

prominence.
∙ To acquire knowledge on design of fermenters and its types.
∙ Industrial production of various pharmaceutical and commercial products using

microbes.
Outcomes

CO1- To understand the vital role of various substrate used in fermentation.
CO2- To Learn the different types of reactors or fermenters.

CO3- To gain knowledge about upstream and downstream processing

Co4 - To acquire the knowledge on different product production

UNIT – I
Historical development of Industrial Microbiology, Industrially important

microorganisms, Primary and secondary screening and preservation of industrially important

strains. Microbial strains improvement. Primary and secondary metabolites.

UNIT – II
Fermenter: Design, types and basic functions of fermenter. Fermentation media

formulation strategies, Essential factors (pH and temperature, incubation), carbon, nitrogen,
vitamin and mineral sources, role of buffers, precursors, inhibitors, inducers and antifoams,
types of fermentation.

UNIT – III
Downstream processing: Product recovery and purification (intracellular and

extracellular), cell disruption, precipitation, filtration, centrifugation, solvent recovery,
chromatography, ultrafiltration, drying, Enzyme and cells immobilizations and its
applications.

UNIT – IV
Microbial products of pharmaceutical value – raw materials, organism and Industrial

processes involved in the production of Penicillin, Streptomycin, Vitamin B12, Riboflavin
and rabies vaccine.

UNIT – V
Microbial products of Industrial value – Raw materials, organism and Industrial

processes involved in the production of ethanol, vinegar, amylase, protease, glutamic acid.
Recycling and safe disposal of Industrial wastes through microbes.
Reference:
1. Stanbury, P.F.Whitaker, A.Hall, S.J. 1995. Principles of Fermentation Technology,

Pergamon Press.
2. Sikyta, B.1983. Methods in Industrial Microbiology, Ellis horwood limited.
3. Click, B.R.Pasternak, J.J.1994. Molecular Biotechnology – ASM Press.

4. Demain A.L.Solomon, N.A.1986. Mannuall of Industrial Microbiology and3774



Biotechnology. ASM Press
5. Reed. G. 1982. Prescott and Dunn’s Industrial Microbiology. Macmillian Publishers. 6.
Prave, P.Faust, V, Sitting, W., Sukatsch, DA. 1987. Fundamentals of Biotechnology. ASM
Press.
7. Malik V.S.Sridhar, P.1992. Industrial Biotechnology. Oxford & IBH.
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Discipline Specific Elective -I

Course Code Course Title L T P C

20117DSC54A rDNA Technology 4 1 0 3

Aim:

∙ To improve the analytical and desirable manipulation skill for recombinant DNA

technology

Objectives:

∙ The main objective of the paper is to expose students in using the current tools for

rDNA technology and their applications.

Outcomes:

∙ This paper provides the student a thorough knowledge in principles and methods in

genetic engineering and their applications.

UNIT I

Gene cloning: principles and strategies - vectors- general characters- types-replication

plasmids- phage vectors- cosmids- plant and animal vectors- Restriction Endonucleases and

Ligases.

UNIT II

Gene Transfer Methods- transformation- artificial methods of gene transfer- Physical,

chemical and biological methods-electroporation, biolistics, microinjection- liposome

mediated gene transfer.

UNIT III

Genetic Transformation of Prokaryotes-Introduction of DNA into Living Cells-Identification

of recombinants-Introduction of phage DNA into bacterial cells

Cloning vectors for higher plants and animals- Cloning DNA Sequences That Encode

Eukaryotic Proteins.

UNIT IV

Construction of genomic DNA libraries and c-DNA library- probes- types and construction

Screening a Library-labelling of probes- applications of probe. Cloning in E.coli and yeast.

Concept of PCR- applications- PCR variants- analysis of amplified product- cDNAs, Gene

Synthesis by PCR

UNIT V
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Applications of rDNA technology in medicine, agriculture and industry. Safety aspects of

rDNA technology.Production of Protein from Cloned Genes, Production of recombinant

protein by eukaryotic cells- animal and plant cells

EMPLOYABILITY/ ENTREPRENEURSHIP /SKILL DEVELOPMENT

REFERENCES:

1. Principles of Gene Manipulation by Old and primrose, 7th Edition 2006, Blackwell

Scientific Publications.

2. Molecular Biotechnology: Principles and Applications of Recombinant DNA. By

Bernard R. Glick, Jack J. Pasternak, and Cheryl L. Patten. 4th Edn. 2010. ASM Press, 3.

Gene Cloning & DNA Analysis-An Introduction by T.A. Brown, 7th Edition, 2010. John

Wiley & Sons, Ltd.
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Discipline Specific Elective -I

Course Code Course Title L T P C

20117DSC54B Bioinformatics and Biostatistics 4 1 0 3

Aim:

∙ know the theory behind fundamental bioinformatics analysis methods. ∙

Be familiar with widely used bioinformatics databases.

Objective:

∙ The course is aimed at introducing the students to the field of Bioinformatics and enable

them understand the concepts of statistics in biology.

Outcome:

∙ Know the applications and limitations of different bioinformatics and statistical

methods.

∙ Be able to perform and interpret bioinformatics and statistical analyses with real

molecular biology data.

∙ Be able to describe statistical methods and probability distributions relevant for

molecular biology data.

UNIT I

Introduction to bioinformatics- scope and applications- characteristics of hardware and

software- types of computer- computer network- sending and receiving email- searching

biological articles in net.

UNIT II

Uses of databases in biology- sequence databases- structural databases- tools for analysis

BLAST, FASTA, CLUSTAL W. Database organizations- NCBI, EMBL, DDBJ

UNIT III

Sequence analysis of proteins/ nucleic acids- structural comparisons- molecular

modeling Applications of statistics in biology- measures of central tendency- mean,

median and mode- measures of dispersion- standard deviation and standard error.

UNIT V
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Test of significance- students t test, chi square test. Correlation and its types.

REFERENCES:

• Introduction to Biostatistics by Sokal and Rohif , 1973, Toppan Co. Japan.

• Molecular databases for protein sequence and structure studies by J.A. Sillince and M.

Sillince, 1991, Springer International.

3779



Course Code Course Title L T P C

20117AEC55L Food and Agricultural Biotechnology,
Tissue Culture Lab

0 0 3 2

Aim:
● To study evaluation of microbiological quality and various properties of Food and agricultural

biotechnology
● Identify and describe the structural features of plants.
● Explain the mechanisms which lead to cell determination.

Objectives:

● To introduce basic processes in food technology and regulatory bodies and various factors in
food shelf life evaluation

● Discuss the basic processes of plant metabolism, transport, nutrition, growth, and
reproduction.

Outcomes:

● To understand the principles of biotechnology in food and agriculture through biotechnology.
● To know the food and agriculture analytical techniques
● To gain knowledge on design experiments to test the hypothesis.

Experiments

1. Effect of cleaning and disinfection on microbial load
2. Analysis of water for potable and food purposes
3. Detection/Estimation of adulterants in some foods.
4. Acid hydrolysis and action of salivary amylase on starch
5. Evaluation of microbiological quality of milk
6. Demonstration of microbial production of curd
7. Microbial Examination of vegetable sample-surface washing and internal tissue
8. Preparation of Tissue culture Media
9. Demonstration of surface sterilisation of explant
10. Isolation of protoplast
11. Induction of Callus
12. Primary cell culture and maintenance of cell lines

References

1. Microbiology: A Laboratory Manual,10th Edn. James Cappuccino, Natalie Sherman.Pearson
Higher education

2. Morris B. Jacobs, The chemical analysis of foods and food products, III Edition,
CBS Publishers and distributors New Delhi.

3. Practical Microbiology, R C Dubey, D K Maheshwary
4. James Cappuccino, Microbiology: A Laboratory Manual, 10th edition.,

NatalieSherman.Pearson Higher education
5. Plant tissue culture manual, K. Linsey, 2007, Eastern book corporation.
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Course Code Course Title L T P C

20117AEC56L Industrial Biotechnology Lab 0 0 3 2

Aim:
● To learn the methods of industrial product production

Objectives:
● To make students familiar with principles of enzyme activity, analysis of enzyme on the

immune system and different product production

Outcomes:
● To gain knowledge on enzyme production and characteristic analysis.

● To know the industrial process of various product production

● To gain the knowledge on industrial strain isolation and purification

Experiments

1. Microbial cell growth kinetics

2. Kinetic study of amylase

3. Immobilization of cells and enzymes by calcium alginate method

4. Estimation of enzyme (amylase)

5. Enzyme production and extraction-Lipase, protease and cellulase

6. Production of citric acid

7. Isolation and screening of antibiotic producers by crowded plate technique.

8. Isolation of Actinomycetes from soil

9. Isolation of Nitrogen fixers from soil

10. Enzyme activity – Effect of pH

REFERENCES:
1. K.J.Laider and P.S.Bunting, The chemical kinetics of enzyme action: Oxford University

Press,London.

2. Molecular cloning by Sambrook et al. volume-I

3. Peter F. Stanbury, Stephen J. Hall &A. Whitaker, Principles of Fermentation Technology,

Science & Technology Books.
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AUDIT COURSE

201ACLSPSL Professional Skills - - - 2

Course Objectives:

The Objectives of the course are to help students/candidates:

Acquire career skills and fully pursue to partake in a successful career path

Prepare a good resume, prepare for interviews and groupdiscussions

Explore desired career opportunities in the employment market in consideration ofan

individual SWOT.

Course Outcomes:

At the end of this course the students will be able to:

● Prepare their resume in an appropriate template without grammatical and other errors and
using proper syntax

● Participate in a simulated interview
● Actively participate in group discussions towards gainful employment
● Capture a self - interview simulation video regarding the job role concerned
● Enlist the common errors generally made by candidates in an interview
● Perform appropriately and effectively in group discussions
● Explore sources (online/offline) of career opportunities
● Identify career opportunities in consideration of their own potential and aspirations
● Use the necessary components required to prepare for a career in an identified occupation (as

a case study).

Unit I: Resume Skills: Preparation and Presentation, Introduction of resume and its

importance, Difference between a CV, Resume and Biodata, Essential components of a good

resume, Resume skills: common errors, Common errors people generally make in preparing

their resume, prepare a good resume of her/his considering all essential components

Unit II:

Interview Skills: Preparation and Presentation, Meaning and types of interviews

(F2F, telephonic, video, etc.). Dress Code, Background Research, Do’s and Don’ts, Situation,

Task, Approach and Response (STAR Approach) for facing an interview. Interview

procedure (opening, listening skills, closure, etc.). Important questions generally asked in job

interview (open and closed ended questions).

Unit III:

Interview Skills: Simulation Observation of exemplary interviews Comment

critically on simulated interviews, Interview Skills: Common Errors: Discuss the common

errors generally candidates make in interview Demonstrate an ideal interview

Unit IV: 3782



Group Discussion Skills: Meaning and methods of Group Discussion, Procedure of

Group Discussion, Group Discussion-Simulation, Group Discussion - Common Errors.

Unit V:

Exploring Career Opportunities: Knowing yourself - personal characteristics,

Knowledge about the world of work, requirements of jobs including self-employment.

Sources of career information, preparing for a career based on their potentials and availability

of opportunities
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SEMESTER VI
Course Code Course Title L T P C
20117AEC61 Plant and animal

biotechnology
4 1 0 4

Aim:

● Activities of Animal biotechnology
● Activities of plant biotechnology

Objective:

● Definitions and scope of Animal biotechnology
● Use the Big Data technology to assist basic and translational research in plants.

Outcomes:

● Basic concepts and procedures, pitfalls, and remedies of using machine learning.

UNIT – I

Plant genome organization - Nucleus, Chloroplast genome and Mitochondrial genome, cytoplasmic

male sterility. Regulation of gene expression in plant development. Plant–microbes-associated insect

vectors and diseases.

UNIT – II

Agrobacterium and crown gall tumour, Ti and Ri plasmids, T-DNA, binary vectors, viral vectors, 35S

and other promoters, use of reporter genes and marker genes, Gene transfer methods in plants: direct

and indirect DNA transfer. Manipulation of genes and regulatory sequences in plants.

UNIT - III

Genetic engineering in plants. Plant transformation techniques, Pest and disease resistant plants.

Benefts of transgenic technology , Applications of plant biotechnology Biotechnology for improved

crop quality and productivity. Genetically Engineered Microorganisms-Genetically Modified Crops.

UNIT – IV

Genetic engineering in animals: -transformation of animal cells- vectors for animal cells- gene

therapy- DNA fingerprinting in forensic science. In vitro fertilization and embryo transfer- transgenic

animal production. - Xenograft

UNIT –V

Applications of Biotechnology Techniques - Animal models, Upstream and Downstream Process

Technology, Molecular biotechnology for diagnostics techniques in identifcation and
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characterization- Current scenario of molecular diagnosis in various diseases. Animal Health and

Welfare

REFERENCES:

• Plant Biotechnology by Mantell, S.H and Smith, H. 1983. CambridgeUniversity press, UK.

• Molecular biotechnology : principles and applications of recombinant DNA. By Bernard R.

Glick, Jack J. Pasternak, and Cheryl L. Patten. 4th ed. 2010. ASM Press,

• Genetic engineering in animals by A.Puller.

• Applied Molecular Biotechnology Edited by Muhammad Sarwar Khan, iqrar Ahmad Khan

and debmalya Barh. 2016. CRC Press, Taylor & Francis Group.

• Animal Biotechnology: Science-Based Concerns 2002 By Committee on Defining

Science-based Concerns Associated with Products of Animal Biotechnology. THE

NATIONAL ACADEMIES PRESS.

• Animal Cell Biotechnology by Hansjörg Hauser, Roland Wagner (Eds.) 2015. Walter de

Gruyter GmbH, Berlin
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Course Code Course Title L T P C
20117SEC62 Applied Biotechnology 4 1 0 5

Aim:

● To introduce students to the application of mathematical modeling in the analysis of biological

systems including populations of molecules, cells and organisms.

Objectives:

● The applied biotechnology major provides students with the scientific background and

laboratory experience necessary for employment in the biotechnology

Outcomes:

● have an enhanced knowledge and understanding of mathematical modeling and statistical

methods in the analysis of biological systems;

UNIT-I

Sericulture: History and origin of sericulture in India; Silk worms, rearing, controlling factors,

harvesting techniques; Host plant varieties, distribution, cultivation techniques. Silk reeling; Natural

enemies of mulberry garden and silk worms; By-products of sericulture.

UNIT – II

Vermiculture: Compost development, Quantification and characterization of solid waste, factors

responsible for composting. Earthworm- rearing of earthworm, role of earthworms in vermicompost,

vermispecies, earthworms and microorganisms- vermicompost- methods and steps, nutrition

enrichment- applications of vermiculture.

UNIT –III

Mushroom cultivation: Mushroom culture. Historical background; Present status of Mushroom

culture in India. Cultivation methods – infrastructure substrates; Preparation of spawns; Formulation

and preparation of composts; Spawn running and cropping; Control of pathogens and pests.

Cultication of Volvariella sp, Pleurotus sp and Agaricus bisporus. Nutritional values, Recipes from

Mushroom.

UNIT – IV
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Aquaculture:Definition- extensive, intensive and semi intensive practices- preparation and

management of ponds- estimation of live feed organisms- natural and artificial feeds- nutritional

ecology- spawning and breeding- cultural techniques.

UNIT – V

Apiculture:Species of honey bees- life history- bee colony, castes, developmental significance of

social life- natural colonies and their yield. Honey extraction- uses of honey and bee wax

REFERENCES:

• G. Ganga 2003 Comprehensive Sericulture Volume 2: Silkworm Rearing and

Silk Reeling.Science Publishers, USA

• Beekeeping in India by Sardar Singh (I.C.M.A.R)
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Course Code Course Title L T P C
20117SEC64L Plant, Animal Biotechnology

lab
0 0 3 2

Aim:
● Able to understand Scope, principle, merits and demerits of animal and plant tissue culture.

Objectives:

● Laboratory facilities and culture media for animal tissue culture.

● Isolation and identification of Xanthomonas citri, Rizobium sp, Azotobactor

Outcomes:

● Economic aspects of transgenic animals and Ethical issues of animal welfare and animal

rights.

● Determination of IAA Activity

EX:

• Shoot induction from callus

• Root induction from explant

• Monoclonal antibody production.

• Purification of Immunoglobulins.

• Sericulture preparation

• Spawn preparation

• Mushroom cultivation

• Preparation of vermibeds

• Collection and Identification of earthworm

• Isolation of microorganism from vermicompost

REFERENCES:

• Experiments in Microbiology, Plant Pathology, Tissue Culture and Mushroom
production technology. K.R.Aneja. 2001. New age international (P) Ltd publishers.

• Plant tissue culture manual, K. Linsey, 2007, Eastern book corporation.
• Experimental procedures in Life Sciences, S.Rajan and R. Selvi Christy, 2010, Anjanaa book

house.
• Handbook of practical sericulture. Ullal and Narashma, CSIR Bulletins on Sericulture.

3788



Discipline Specific Elective - II

Course Code Course Title L T P C
20117DSC63A Environmental Biotechnology 4 1 0 3

Aim:

● students are able to understand

Objectives:

● Bioremediation – Characterization site for bioremediation ,Types of bioremediation

● Biodegradation-Assimilation , Detoxification , Biotransformation , Factor Affecting

Outcomes:

● Biofuels: Advantages , Energy from biomass, Biogas, Biohydrogen, Biosafety

● Toxicity – Bio magnification, Threshold Dose, Factor Affecting Toxicity , Antidotal Procedure

UNIT:I

Environment: Basic Concepts; Environmental Pollution; Types of Pollution; Measurement of

Pollution; Environmental Management.Water Pollution and Its Control: Water as a Resource; Water

Bodies; Need for Water Management; Sources of Water Pollution; Measurement of Water Pollution

UNIT:II :

Sewage/Waste water treatment - collection, Primary treatment, Secondary treatment –Aerobic

process: Activated sludge, Oxidation ditches, Trickling filters, towers, rotating discs, rotating drums,

oxidation ponds. Anaerobic processes: Anaerobic digestion,Anaerobic filters, Tertiary treatment.

Waste water treatment for some industries - dairy, distillery, tannery, sugar, antibiotic industries.

UNIT:III

Biopesticides and biofertilizers; their role in pest and nutrient Management; Wormiculture

Solid Wastes: Sources and Management; Composition; Methane Production; Food, Feed and Fuel

from Biomass

UNIT:IV

Degradation of Xenobiotic Compounds in Environment: Decay Behaviour and Degradative

Plasmids; Hydrocarbons; Substituted Hydrocarbons; Oil Pollution; Surfactants; Bioremediation of

Contaminated Soils

UNIT – V

Global environmental problems: Ozone depletion, Green house effect and acid rain, their

impact and biotechnological approaches for management. Environmental protection agencies

REFERENCES

1. Biotechnology - U.Sathyanarayana 2008

2. Environmental Biotechnology - Bruce E.Rittmann and Perry L.McCarty.2001.

McGraw Hill Publisher 3789



Discipline Specific Elective - II

Course Code Course Title L T P C
20117DSC63B Pharmaceutical Biotechnology 4 1 0 3

Aim: To understand the various techniques in biotechnology and their applications.

Course objective:

● To sensitize the students to the fact that as we go down the scale of magnitude from
cells to organelles to molecules

● To understanding of various biological processes becomes deeper and inclusive
● To educate students about the fundamental concepts of bioprocess technology and its

related applications

Course outcomes:

Students should be able to:

● Know the significance and application of biotechnology in healthcare sector
● Appreciate relevance of microorganisms from industrial context
● Explain and apply design and operations of various fermenters; the fundamental

principles for basic methods in production technique for biobased products
● Explain and apply of important microbial/enzymatic industrial processes

UNIT-I

Biotechnology in the Pharmaceutical Industry: Introduction - cell chemistry and biosynthesis:
chemical organization of cells; internal organization of the cell - cell membranes; Cell cycle
and its regulation; cell division: mitosis, meiosis and cytokinesis; cell differentiation: stem
cells, their differentiation into different cell types and organization into specialized tissues;
Cell-ECM and cell-cell interactions; cell receptors and trans-membrane signaling; cell motility
and migration; cell death: different modes of cell death and their regulation.

UNIT-II

Genetic manipulation methods: Genetic manipulation in bacterial, plant and animal cells:
Natural recombination in bacterial cells, Principles of Recombinant DNA Technology;
Vectors and types, expression systems, molecular biology methods to study recombinant
biomolecules, Plant Transformation methods: Agrobacterium mediated transformation; Hairy
root culture; Plant products of industrial importance, Production of secondary metabolites;
Accessing germline of animals; transfection methods of animal cells, Non-transgenic Methods
of Animal Manipulation.

UNIT-III

Basic principles of biochemical engineering: Isolation, screening and maintenance of
industrially important microbes; strain improvement for increased yield and other desirable
characteristics. Microbial metabolites: Industrially important microbial metabolites: Process
technology for the production of primary metabolites eg. citric acid, lactic acid, amino acids,
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polysaccharides, nucleosides and bioplastics; Production of secondary metabolites- penicillin,
cephalosporins, streptomycin, vitamins etc.

UNIT-IV

Fermentation technology and bioreactors: Batch and continuous fermenters; modifying batch
and continuous reactors: chemostat with recycle, multistage chemostat systems, fed-batch
operations; conventional fermentation, biotransformations; large scale animal and plant cell
cultivation; upstream processing: media formulation and optimization; sterilization; aeration,
agitation and heat transfer in bioprocess; scale up and scale down; measurement and control of
bioprocess parameters.

UNIT-V

Enzyme fermentation using immobilized enzymes: Different techniques of immobilization of
enzymes and whole cells; Advantages and disadvantages of immobilization, Application and
future of immobilized enzyme technology.Application of fermentation technology in
producing compounds of pharmaceutical interests: Therapeutic proteins, Vitamins, Amino
acids, Monoclonal Antibodies

Reference:

1. Current Pharmaceutical Biotechnology (2022). By VeyselKayser.
2. Pharmaceutical Biotechnology: An Introduction for Pharmacists and Pharmaceutical

Scientists 1st Edition (1997) by J. A. CrommelinDaan (Author), Robert D. Sindelar (Author),
Daan J.A. Crommelin (Author).

3. Pharmaceutical Biotechnology: by Prof.Dr. Oliver Kayser, Prof.Dr.HeribertWarzecha, (2012).
4. Walsh Gary. Pharmaceutical Biotechnology – Concepts and Applications. By Wiley,

Chichester, West Sussex (2007).
5. Pharmaceutical Biotechnology Fundamentals and Application: by Dr ChandrakantKokare

(2013).
6. Textbook of Pharmaceutical Biotechnology: by Kokate (2011).
7. Pharmaceutical Biotechnology: byK. Sambamurthy,AshutoshKar(2009).
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AUDIT COURSE
201ACLSCET Community Engagement - - - 1

Aim:

Course Objectives:

• To develop an appreciation of rural culture, life-style and wisdom amongst
students

• To learn about the status of various agricultural and rural development
programmes

• To understand causes for rural distress and poverty and explore solutions for the
same

• To apply classroom knowledge of courses to field realities and thereby improve
quality of Learning

Course Outcomes:

After completing this course, student will be able to

• Gain an understanding of rural life, culture and social realities
• Develop a sense of empathy and bonds of mutuality with local community
• Appreciate significant contributions of local communities to Indian society and

economy

• Learn to value the local knowledge and wisdom of the community
• Identify opportunities for contributing to community’s

socio-economic improvements

UNIT I - Appreciation of Rural Society

Rural life style, rural society, caste and gender relations, rural values with respect to
community, nature and resources, elaboration of “soul of India lies in villages” (Gandhi), rural
infrastructure.

UNIT II- Understanding rural economy & livelihood

Agriculture, farming, landownership, water management, animal husbandry, non-farm livelihoods
and artisans, rural entrepreneurs, rural markets

UNIT III Rural Institutions

Traditional rural organisations, Self-help Groups, Panchayati raj institutions (Gram Sabha, Gram
Panchayat, Standing Committees), local civil society, local administration
UNIT IV Rural Development Programmes

History of rural development in India, current national programmes: Sarva Shiksha Abhiyan,
Beti Bachao, Beti Padhao, Ayushman Bharat, Swatchh Bharat, PM AwaasYojana, Skill India,
Gram Panchayat Decentralised Planning, NRLM, MNREGA, etc.
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Open Elective

Course Code
Course Title

L T P C

201ENOEC Journalism 4 0 0 2

Aim :
● To acquaint with the basic knowledge of journalism

Objective:
● To instil in the minds of students the different aspects of journalism
● To understand the different kinds of news
● To learn the qualities and duties of a reporter, editor and sub-editor
● To familiarize with the style and features of the different sections in a newspaper

Outcome:
● Become a journalist
● Explore the different kinds of news

UNIT- I
Journalism – Definition, Qualities of a journalist, Forms of journalism, Role and elements
UNIT- II
News – Definition, Kinds, Elements, Sources
UNIT- III
Reporters
UNIT- IV
The Editor and the Sub-editor
UNIT –V
Language of Journalism, Style
Qualities of a Writer
Writing a News story, Opinion Pieces, Reviews, Headlines, Editorials

Reference Book:-

Author Title of the book Edition /
Year

Publisher

Susan Journalism
John Hogenberg Professional

Journalism
2012

M.James Neal News Writing and
Reporting

Surjeet
Publicatio
n

M.V Komath The Journalist’s
Handbook
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Course code Course Title L T P C
201MAOEC Development of Mathematics

Skills
4 0 0 2

Aim:
● To understand the concepts from the five branches of mathematics

Objectives
● Knowledge and understanding are fundamental to study mathematics and form the base from

which to explore concepts and develop problem-solving skills. Through knowledge and
understanding students develop mathematical reasoning to make deductions and solve
problems.

● To develop student’s ability to apply both conventional and creative techniques to the solution
of mathematical problems

Outcomes
● Know and demonstrate understanding of the concepts from the five branches of mathematics

(Operations Research, Set Theory, Statistics, Matrices and Business mathematics)
● Use appropriate mathematical concepts and skills to solve problems in both familiar and

unfamiliar situations including those in real-life contexts
● Select and apply general rules correctly to solve problems including those in real-life contexts.

Unit I
Simple interest and compound interest
Unit II
Sinking fund – discounting – trade discount – quantity discount – cash discount
Unit III
Set theory – Series
Unit IV
Matrices – Determinants
Unit V
Assignment problems
References
P.A.Navanitham, Business Mathematics & Statistics
Kanti Swarup, P.K.Gupta and Manmohan, “Operations Research”
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Course Code
Course Title

L T P C

201PHGEC Instrumentation 4 0 0 2

Aim:
Making and analyzing measurements is the primary task of the experimental physicist. This

includes designing experiments. Most experimental work, whether in bench-top situations, or using
complex instruments. To many physicists this can be as interesting and involving as the basic physics
one is trying to do.
Objectives:

To build the strong foundation in physics of students needed for the field of Instrumentation.
To prepare student to apply reasoning informed by the contextual knowledge to practice.
To provide opportunity for students to work as part of teams on multi-disciplinary projects.

UNIT – I: INTRODUCTION
Potentiometer - calibration of volt meter and ammeter, measurement of resistance, Principles

of network theorems – Thevenin’s and Norton’s theorem – Bridges :
AC bridges – Maxwell, Owen, Schering and deSauty’s bridges – Wien bridges.

UNIT – II: ELECTRONIC INSTRUMENTS – I

Basic characteristics of instruments – resolution – sensitivity - Audio frequency oscillator,
Conversion of galvanometer into voltmeter and ammeter – resistance meter - Amplified D.C. meter –
Chopper stabilized amplifier – A.C. Voltmeter using
rectifiers – Electronic multimeter – Differential voltmeter – Digital voltmeters –
Component measuring instruments (quantitative studies)

UNIT – III: ELECTRONIC INSTRUMENTS – II

Signal conditioning systems – DC and AC carrier systems – Instrumentation
amplifiers – Vibrating capacitor amplifier – Analog to digital data and sampling – A/D and D/A
convertor (successive approximation, ladder and dual slope converseons).

Unit IV – Recording Devices

Recorders necessity – Recording requirements – Analog recorders – Graphic recorders – strip
chart recorders – Galvanometer types recorders – Null type recorders.

Unit V – CRO

CRO – Construction and action – Beam transit time and frequency limitations –
Measurement of potential, current, resistance, phase and frequency – Special purpose oscilloscopes –
Sampling storage oscilloscope.
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Books for Study
1. Electronic Instrumentation and Measurement techniques – W.D. Cooper and A.D. Helfrick –

PHI – Third edn. – 1989

Learning Outcomes:
● Appreciate important practical aspects of theoretical knowledge: how important components

work, when to impedance match, non-ideal behaviour of op-amps etc.
● Acquire a sound understanding of the role of noise in measurement systems and know how to

apply noise reduction techniques.

Books for Reference:

1. A course in electrical and electronic measurements and Instrumentation – A.K.
Sawhmey – DhanpatRai and Sons – 1990.

2. Electronic measurements and instrumentation – Oliver Cage – McGraw Hill –
1975.
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Course Code Course Title L T P C
201CEOEC Food and Adulteration 4 0 0 2

Aim:
● To introduce students to food safety and standardization act and quality control of foods.

Objectives:
● To educate about common food adulterants and their detection.
● To impart knowledge in the legislatory aspects of adulteration.
● To educate about standards and composition of foods and role of consumer.

Outcomes:
● The students will have knowledge about different processing and preservation methods and

principles involved.

Unit-I Introduction to Food Chemistry
Introduction to Food Chemistry- Water (Structure of water and ice, Physical constants of

water, Types of water, Water activity) Composition of Food- Carbohydrates, Proteins, Lipids,
Vitamins & Minerals.

Unit- II Food Pigments
Introduction- classification, types of food pigments- chlorophyll, carotenoids, anthocyanins,

flavanoids.

Unit – III Food Preservation
Introduction - Importance, principle and Types. High and low temperatures preservation -

Pasteurization - Sterilization- Canning- Freezing- Refrigeration.

Unit – IV Food Additives
Introduction- antioxidants, sequestrants, preservatives, nutrient supplement, emulsifiers,

stabilizers and thickening agents, bleaching and maturing agent, sweeteners, humectants and anti
-caking agents, coloring and flavoring substance.

Unit-V Food Adulteration
Types of adulterants- intentional and incidental adulterants, methods of detection. Detection of

common food adulterants in Spices , Grains, Coffee , Tea, Oil fats , Food colours and Milk. Health
hazards and risks.

References:
1. The Food Safety and Standard ACT, 2006 – Seth & Capoor
2. Hand book of Food Adulteration and Safety Laws – Sumeet Malik
3. Food Science – B.Srilakshmi
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Course Code Course Title L T P C
201CSOEC E Learning 4 0 0 2

COURSE OBJECTIVES
● Learn the basics of E-Learning concepts.
● Learn the content development techniques.

COURSE OUTCOMES
● Develop e – learning application on their own.
● Ability to develop contents for e-learning.
● To perform course management using tools.

UNIT I INTRODUCTION
Introduction – Training and Learning, Understanding elearning, components and models of e-
learning, Advocacy of e-learning – benefits, learning styles, criteria for choosing, - Applications of
E-learning.

UNIT II CONCEPTS and DESIGN
E-Learning Strategy, the essential elements of elearning strategy, Quality assuring e-learning,
suppliers and resources, virtual learning environments, authoring tools, e-assessment, Learning
Design Issues – purpose, general principles, designing live e-learning, designing self managed
learning.

UNIT III APPLICATIONS
Moodle 2.0 E-Learning Course Development – Features, Architecture, Installation and Configuring
Site.

UNIT IV COURSE MANAGEMENT
Creating – Categories, Courses, Adding Static Course Material – Links, Pages, Moodle HTML
Editor, Media Files, Interacting with Lessons and Assignments – Evaluating Students – Quizzes and
Feedback.

UNIT V ENHANCEMENT
Adding Social Activities - Chat, Forum, Ratings, Blocks – Types, Activities, Courses, HTML,
Online Users – Features for Teachers.

REFERENCE BOOKS:
1. Delivering E-Learning: A complete Strategy for Design, Application and Assessment,
Kenneth Fee, Kogan page, 2009.
2. Designing Successful e-Learning, Michael Allen, Pfeiffer Publication, 2007.
3. Moodle 2.0 E-learning Course Development, William Rice, PACKT, 2011.
4. Moodle 2.0 First Look, Mary Cooch, 2010.
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Course Code Course Title L T P C
201CAOEC Web Technology 4 0 0 2

AIM

To equip the students with basic programming skill in Web Technology.

OBJECTIVE

● To understand the concepts and architecture of the Worldwide Web.
● To understand and practice mark up languages
● To learn Style Sheet and Frames

OUTCOMES:

● Acquire knowledge about functionalities of world wide web
● Explore markup languages features and create interactive web pages using them
● Learn and design Client side validation using scripting languages
● Acquire knowledge about Open source JavaScript libraries
● Able to design front end web page and connect to the back end databases.

UNIT I
Introduction to the Internet: networking- internet – email – Internet Technologies: modem

internet addressing .
UNIT II

Internet browsers: Internet Explorer – Netscape navigator- Introduction to HTML: Html
document – anchor tag – hyperlink.
UNIT III

Head and body sections: Header section – titles – links- colorful web page – sample html
document – Designing the body section: paragraph – tab setting.
UNIT IV

Ordered and unordered lists: list – unordered list – heading in a list- order list- nested list.
UNIT V

Table handling: tables – table creation in html cell spanning multiple rows and columns-
coloring cells- sample tables- frames frame set definition- nested frames set.

REFERENCE BOOKS

1.World Wide Web design with HTML – C. Xavier – Tata McGraw – Hill – 2000.

2. Principles of web design – Joel Sklar – Vikas publishing house 2001.
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Course Code Course Title L T P C
201CMOEC Open Elective – Banking Service 4 0 0 2

AIM:
To Provide the Bank is a financial institution which is involved in borrowing and lending money.
OBJECTIVE:

● To provide lending money to firms, customers and home buyers.
● To provide keep money for customers
● To offer financial advice and related financial services, such as insurance.

UNIT – I
Commercial Banking – An Overview: Banking-Classification- Banking system- Universal
Banking- Commercial Banking- functions – Role of Banks in Economic Development

UNIT – II
E-banking –An Overview: Meaning-Service-E-banking and Financial Services –Benefits-Internet
Banking –Internet Banking Vs Traditional Banking –Mechanics of Internet Banking-Services

UNIT – III
Mobile Banking and Telephone Banking –An Overview: Meaning-Features- Registration-Services
–Security Issues –Banking Facilities- Telephone Banking System – Drawbacks- Call Centers
Unit – IV
ATM and Electronic Money: Concept of ATM-Features-Functions-Strategic importance of ATM-
Electronic Money – Categories –Merits – E-Money and Monetary Policy-Policy Issues for the RBI
Unit-V
EFT System and INFINET: Meaning- Steps in EFT- RBI Guidelines-EFT Systems Vs Traditional
System - ECS-Features-Factors- Benefits –Handicaps -Applications
OUTCOME:
To help to gather knowledge on banking and financial system in India
To provide knowledge about commercial banks and its products
To create awareness about modern banking services like e-banking-banking and internet
banking,
ATM System
To introduce recent trends in banking system
To make the student understand the basic concept of banking and financial institutions and
expose
various types of risk based by banks
REFERENCES:
1. Banking theory law and Practice
2. Banking Theory law and practice -Santhanam
3. Banking Awareness - N.K.Gupta
4. Management of Banking and financial Services-Padmalathasuresh,Justin paul .
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DEPARTMENT OF BIOTECHNOLOGY 
 

 

 

M. Sc - BIOTECHNOLOGY 

 

PROGRAMME OUTCOMES 

PO1 
Understand the basic concepts, fundamental principles, and the scientific theories  related to 

various scientific phenomena and their relevancies in the day-to-day life  

PO2 
Understanding and better knowledge of the causes, types and control methods for environmental 

pollution by the students 

PO3 
The student will be able to discuss the mechanisms associated with gene expression system in 

prokaryotes and eukaryotes 

PO4 Developed various communication skills such as reading, listening, speaking  etc., 

PO5 
Acquired the skills in handling scientific instruments, planning and performing in  laboratory 
experiments   

PO6 Ethics: Convey and practice social, environmental and biological ethics 

PO7 

To get knowledge about research tools and learn to do review literature. Ability to  carry out 

independent literature survey corresponding to the specific publications type and  asses basic 
research tool 

PROGRAM SPECIFI COUTCOME 

PSO1 
Graduates will exhibit contemporary knowledge in Biotechnology and students will be eligible 

for doing jobs in pharmaceutical and biotechnological Industry. 

PSO2 

An expert in biotechnology and allied fields (medical, microbial, 

Agricultural, environmental, plant and animal) for utilizing the practical skill to address 
biotechnological challenges. 

PSO3 
Graduates will be able to work individually as well as in team to survive in multidisciplinary 

environment. 

PSO4 

If students will engage themselves in the process of effective learning, it will give opportunities to 

utilize acquired knowledge for the catering the needs of science and technology as well as for the 

betterment of human mankind. 

PSO5 

Graduates will be able to understand the potentials, and impact of biotechnological innovations on 
environment and their implementation for finding sustainable solution to issues pertaining to 

environment, health sector, agriculture, etc. 

 

 

PROGRAM EDUCATIONAL OBJECTIVES 

 

PEO1 
To obtain detailed information about the fundamentals of Biotechnology,  allied subjects and life 
skills 

PEO2 

To provide information about the molecular methods which involved in cellular processes of 

living systems such as microbes to higher order organisms for applied aspects. To address the 

emerging need for skilled scientific manpower with research ethics involving organisms 

PEO3 

To impart the basics and current molecular tools in the areas of Molecular Diagnostics, 

Fermentation Technology, Plant, Animal & Environmental Biotechnology are included to train 

the students for man power development and also sensitize them to scope for research. The 

practical subjects will provide information about the careers in the industry and applied research 
where biological system is employed 

PEO4 
To make the graduates of Biotechnology to learn and to adopt in a  competitive world of 

technology update and contribute to all forms of life  

PEO5 To enable them to excute a research objective through experimentation 
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POs/PEO PO1 PO2 PO3 PO4 PO5 

PEO1 * *  *  

PEO2   * * * 

PEO3  *  *  

PEO4 * *   * 

PEO5   *   

 

 

 

Course Code  Course Title  L  T  P  C 

 SEMESTER I     

20217SEC11  General Microbiology  6  1  0  5 

20217SEC12  Molecular Genetics  6  1  0  5 

20217SEC13  Biochemistry  6  1  0  4 

20217SEC14L  Microbiology & Molecular  

Genetics – Lab 

0  0  4  2 

20217DSC15_  Discipline specific elective I  5  0  0  4 

20217RLS16  Research Led Seminar  -  -  -  1 

 Total  23  3  4  21 

 SEMESTER II     

20217SEC21  Cell & Molecular Biology  5  1  0  5 

20217SEC22  Biophysics & Bioinformatics  5  1  0  5 

20217SEC23  Industrial Biotechnology  5  0  0  4 

20217SEC24L  Molecular Biology &  

Industrial Biotechnology – Lab 

0  0  4  2 

20217DSC25_  Discipline specific elective II  5  0  0  4 

20217RMC26  Research Methodology  3  0  0  2 

20217BRC27  Participation in Bounded Research  -  -  -  2 

 Total  23  2  4  24 

 SEMESTER III     

20217SEC31  Genomics  6  1  0  6 

20217SEC32  Proteomics  6  1  0  6 

20217SEC33L  Genomics & Proteomics - Lab  0  0  5  3 

3804



20217DSC34_  Discipline specific elective III  5  0  0  4 

202_OEC  Open Elective  4  0  0  3 

20217SRC35  Design\socio technical research  -  -  -  2 

 Total  21  2  5  24 

 SEMESTER IV     

20217SEC41  Food Technology  6  1  0  6 

20217SEC42  Bio instrumentation  6  1  0  6 

20217SEC43L  Food technology and Bio instrumentation  lab 0  0  5  3 

20217DSC44  Discipline specific elective IV  5  0  0  4 

 

20217PRW45  Project work  -  -  -  6 

20217PEE  Programme Exit Examination  -  -  -  2 

 Total  17  2  5  27 

 Total Credits for the Programme     96 

 

Discipline specific Electives  

Semester  Discipline specific Elective Courses-I 

I  a)20217DSC15A- Immunology  

b)20217DSC15B- Biosafety and biodiversity 

 Discipline specific Elective Courses-II 

II  a)20217 DSC25A- Endocrinology  

b)20217 DSC25B- Bioethics and IPR 

 Discipline specific Elective Courses-III 

III  a)20217 DSC34A- Nanobiotechnology   

b)20217 DSC34B- Environmental biotechnology 

IV  Discipline specific Elective Courses-IV 

a)20217 DSC44A-Gene theraphy utilization 

pharmocology b)20217 DSC44B- Plant 

conservation & disaster management 
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Open Electives  

Semester  Open Elective Courses 

III a) 202ENOEC-Writing for the media  

b) 202MAOEC-Applicable Mathematics 

Techniques  

c) 202PHOEC-Bio-Medical Instrumentation  

d) 202CHOEC-Green Chemistry  

e) 202CSOEC – M-Marketing  

f) 202CMOEC- Financial Services 

 

Credit Distribution: 

Sem  SEC  DSC  OEC  RSB   

Courses 

Others  Total 

I  16  4  -  1  -  21 

II  16  4  -  4  -  24 

III  15  4  3  2  -  24 

IV  15  4  -  6  2  27 

Total  62  16  3  13  2  96 
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SEMESTER I 
 
 

Course Code  

GENERAL MICROBIOLOGY 
L T P C 

20217AEC11 6 1 0 5 

AIM: 
 

• This paper provides the knowledge about different types of microorganisms and their 

identification techniques in modern biology and there by the usefulness of the techniques in 

research and commercial purposes. 

OBJECTIVES: 
 

• In order to make the students to understand the identification of microorganisms using 

advanced microbiological methods and applications of microorganisms. 

OUTCOMES: 
 

• Students can gain the idea of how to identify the microorganisms based on the modern 

polyphasic approach. 
 

Unit I 

Definition and historical account of microbiology. Diversified microbial world-Classification 

of microbes based on Whittaker’s five kingdom system of classification.Structure of Algae, 

Bacteria, Fungi and Virus. 

Unit II 

Nutritional requirements and growth cycles of the above mentioned groups. Media forgrowth: 

Types, preparation, methods of sterilization. Isolation and enumeration ofmicroorganisms in 

soli,, water and air. Isolation of microorganisms from contaminatedfood. Techniques of pure 

culture, maintenance and preservation; staining: stains anddyes, types of staining; General 

techniques involved in Virology and Protozoology. 

Unit III 
 

Microbial physiology: Factors influencing the growth of microbes-classification based onthe 

temperature, pH, nutrition, symbiotic associations, commonsals, saprophytes, 

etc.,Microbiology of fermented foods-dairy products, meat and fish, alcoholic beverages-

beer, wine etc., Food spoilage and preservation process. Microbes as source of 

food.Application of microbes in industries production of antibiotics, amino acids, 

organicacids, bioconversion process, microbial insecticides. 
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Unit IV 
 

Biochemistry of Metabolism: Carbohydrates and energy metabolism – fermentation orglycolysis, 

TCA cycle and oxidative phosphorylation, ammonia metabolism.Biosynthesis of glutamate. 

Purine and pyrimidine biosynthesis. Synthesis of DNA andRNA. Biosynthesis of cell wall – 

Peptidogylcon and Teichoic acid. 

Unit V 

Microbes as components of the environment –nutrient cycles – C, N, S, H, O, Mn, K,Mg, Cl and 

phosphorus cycles, Degradation of industrial wastes, petroleumhydrocarbons, pesticides, 

biofouling and corrosion. Bacterial photosynthesis, symbioticand non-symbiotic nitrogen fixation, 

antimicrobial agents – structure of antibiotics, antibacterial and antiviral (function &mechanism 

of action) 

 

Book references:  
 

• Fundamental Principles of Bacteriology – A.J. Salle 
 

• Microbiology – Michael J. Pelchar, E.C.S. Chan Noel R. Krieg. 
 

• Microbial Physiology – Albert G. Moat and John W. Foster – Willey – 

Interscience Publication 

• Food Microbiology – W.C. Frazier and D.C. Westhoff, Tata Mcgra Hill Publication 
 

• Microbial Biotechnology – Alexander N. Glazer, Hiroshni-Kaido, W.H. Freemanand Co. 

1995. 

• Chemical Microbiology – Antony H. Rose, Butterworths, 3rd Edition, PlenumPress, 

1976. 
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Course Code  

Molecular genetics 
L T P C 

20217AEC12 6 1 0 5 

 
 

AIM: 
 

• This paper in genetics has been structured to give the student an in depth knowledge of the 

organization of the genome in prokaryotes and eukaryotes, the principles of genetic inheritance and 

other vital aspects such as Hardy Weinberg law, pedigree analysis and the genetic basis of disease 

inheritance. 

OBJECTIVE: 
 

• The major objective of the paper is to envisage thorough knowledge in genetics and genome 

organizations in organisms. 

OUTCOME: 
 

• After successful completion of the paper the students will get an overall view about genetic makeup 

of organisms and can take up a career in research. 

 

 

Unit I 
 

Gene as the unit of mutation and recombination. Identification of DNA as the genetic material. 

Mutations: Molecular nature, mutagenesis by nitrous acid, hydroxylamine, alkylating agents, 

intercalators and UV, origin of spontaneous mutations and control, parasexual process in 

bacteria, transformation, transduction and conjugal gene transfer the phenomena, mechanisms 

and applications. Fine structure genetic analysis with examples. 

Unit II 
 

Recombinations – Control, models and mechanisms. Gene as the unit of expression.Gene – cistron 

relationship in prokaryotes and eukaryotes. Colincarity of gene andpolypeptide. Elucidation of the 

genetic code. Wobble base pairing. Suppression ofnonsense, missense and frameshift mutations. 

Regulation of gene expression inprokaryotes and eukaryotes. The operon concept – positive and 

negative control, attention control. Control sequences, promoter, operator, terminator and 

attenuator, DNAmethylation and epigenic regulation. 

Unit III 
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DNA damage and repair DNA damage by UV, alkylating agents, cross linkers.Mechanisms of 

repair – photoactivation, excision repair, recombinational repair. TheSOS and adoptive responses 

and their regulation, heat shock response. 

 
Unit IV 

 

Extrachromosoal heredity, Biology of plasmids – discovery, types and structure ofRTF, col- 

factors and Ti. Replication and portioning. Incompatibility and copy numbercontrol. Natural and 

artificial plasmid transfer and their applications. Transposablegenetic elements: discovery, early 

experiments of McClintock in maize. Insertionsequences in prokaryotes. Omplex transposons – 

Tn 10, Tn 5, Tn 9 and Tn 3 as examples.Mechanisms control, consequences and applications of 

transposition by simple andcomplex elements. Retro elements. 

Unit V 

Genetics of Eukaryotes: Gene linkage and chromosome mappling, crossing over, three point cross, 

tetrad analysis.Complementation. Organization of chromosomes, specialized 

chromosomes.Chromosome abnormalities, quantitative inheritance, population genetics. 

Developmentalgenetics using Drosophilla as model system. Somatic cell genetics. 

Reference Books: 
 

• Microbial Genetics – S.R. Maloy, J.E. Cronan and D. Friefelde 1994. Jones andBarlett 

Publishers. 

• Molecular Genetics of Bacteria – J.W. Dale 1994 John Willey and Sons. 
 

• Concepts of Genetics – W.S. Klug and M.R. Cumm Prentice Hall, 1997. 
 

• Introduction of Genetic Analysis of Griffths – Freeeman Co., 1996. 
 

• Advanced Molecular Biology of the Gene – Watson J.D. Hopkins NH, 

Roberts, J.W.Steitz. J.A. 
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Course Code  

BIOCHEMISTRY 
L T P C 

20217SEC13 6 1 0 4 

 
 

AIM: 
 

• This paper presents the study of identification and quantitative determination of the substances, 

studies of their structure, determining how they are synthesized metabolized and degraded in 

organisms, and elucidating their role in the operation of the organism. 

OBJECTIVE: 
 

• On the successful completion of the course the students will get an overall understanding of 

structure of atoms, molecules and chemical bonds, enzyme kinetics, bio polymers and metabolic 

reactions in a living system. 

OUTCOME: 
 

• This paper in biochemistry has been designed to provide the student with a firm foundation in the 

biochemical aspects of cellular functions which forms a base for their future research. 
 

Unit I 
 

Principles of Bioenergetics. Glycolysis and carbolism of hexoses the citric acid cycle.Oxidation 

of fatty acids. Oxidation of amino acids. Oxidative phosphorylation.Glyoxylate cycle, TCA cycle, 

Kreb cycle, Pentose Phosphate pathway. Nitrogen cycle. 

Unit II 

Carbohydrate – types, structure and functions of carbohydrates,biosynthesis, lipidbiosynthesis, C2, 

C3, C4 cycles. Biosynthesis of fatty acids and triacyl glycerol.Secondary metabolites – occurrence, 

classification and functions of phenolics, terpenes,flavonoids, alkaloids, saponins, 

glycosides.Applications of secondary metabolites in food, dairy, agricultural, cosmetics and 

pharmaceutical Industries. 

Unit II 

Antigens, Antibody & Ag-Ab Interaction - Antigens: - Immunogenicity vs Antigenicity,Factors 

influencing Immunogenicity, Adjuvant, Epitopes & Haptens, super antigens, autoantigens. 
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Antibody:- Structure, classes & functions, Allotypes & Idiotypes. Basicprinciples of Antigen- 

Antibody Interaction. Immunological techniques: Principles &Applications: Precipitation & 

agglutination, Radio. Immunoassay, Enzyme linkedImmunosorbent Assay etc. 

Unit III 

Mechanism of Immune response, Generation of Immunological diversity, Antigenrecognition, 

Lymphocyte development &activation, Lymphocyte interaction, cytokines &lymphoid system. 

 
Unit III 

 

Biosynthesis of amino acids, nucleotides and related molecules. Classification of proteins based 

on functions and solubility, types of proteins structure and functions.Chemical synthesis of 

peptides and oligosaccharides. A general account of secondary metabolic pathway. 

Unit IV 

 

Integration and hormonal regulation of mammalian metabolism. Biological membraneand 

transport. Enzymes classification, mechanism, factors affecting enzyme actionVitamins and 

minerals. 

Unit V 

Lipids classification, importance, fatty acids, essential non essential fatty acids.Prostanglandins,  

leukotrlienes, thrombaxanes, interferons and interleukins. Antibiotics, cytoskeletal organization, 

riboazymes. 
 

 

Book references: 
 

• Principles of Biochemistry – A.L. Lehninger, D.L., Nelson and MM Cox 1993Wokrth 

Publishers, New York. 

• Biochemistry – L. Styler 1994 Freeman & Co New York. . 
 

• Biochemistry – G. Zubay 1988 macmillan Publishing Co New Yorkand Business 
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Course Code MICROBIOLOGY & MOLECULAR 

GENETICS LAB 

L T P C 

20217SEC14L 0 0 4 2 

 

• AIM:This paper in genetics has been structured to give the student an in depth knowledge of the 

organization of the genome in prokaryotes and eukaryotes, the principles of genetic inheritance and 

other vital aspects such as Hardy Weinberg law, pedigree analysis and the genetic basis of disease 

inheritance. 

OBJECTIVE: 
 

• The major objective of the paper is to envisage thorough knowledge in genetics and genome 

organizations in organisms. 

OUTCOME: 
 

• After successful completion of the paper the students will get an overall view about genetic makeup 

of organisms and can take up a career in research. 

 

1. Culture media preparation liquid and solid media. 
 

2. Selective differential media 
 

3. Methods of sterilization and testing of sterility 
 

4. Enumeration of bacteria, fungi and actinomycetes from soil 
 

5. Pure culture techniques – Pour, spread and looping methods 

6. Maintenance and preservation of cultures 
 

7. Staining of Bacteria – gram, spore and AFB, Fungal wet mount – LPB 
 

8. Motility test – hanging drop and soft agar inoculation 
 

9. Water quality test – MPN 
 

10. Effect of different parameters on bacterial growth kinetics (Substrate, pH, 

Temperature) 

11. Single colony – isolation and checking for genetic markers, measurements of 

growth rate one step growth curve using T7 phage. 

12. Induced mutagenesis and isolation of antibiotic resistant and auxotrophic mutants 

enrichment methods for auxotrophic and antibiotic resistant mutants. 

13. Genetic mapping by p1 transduction, genetic mapping of conjugation and 

transformation. 
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14. Transposan mutagenesis of chromosomal DNA, Transposan mutangenesis of 

plasmid DNA 

15. Expeiments with gene fusion. 
 

Book references: 
 

1) Sadasivam, S. and Manickam A. Biochemical Methods, 2nd Edition, New age 

International Private Ltd. Publishers. 

2) Laboratory Techniques in Biochemistry and Molecular Biology. 
 

3) A short Course in Bacterial Genetics – J.H. Miller 1992, Cold Spring Harbour 

Laboratory. 

4) Methods for Genetics and Molecular Bacteriology – RGF Murray, W.A. Wood & 
 

N.B. Krig 1994 American Society for Microbiology. 
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Course Code DISCIPLINE SPECIFIC ELECTIVE I 
 

Immunology 

L T P C 

20217DSC15A 5 0 0 4 

 
AIM: 

 

• Understanding the immune system, antigen antibody reactions, applications of 

immunological techniques, humoral and cell mediated immunity, hypersensitivity 

reactions and hybridoma technology. 

OBJECTIVE: 

 

• To expose the students with various immune systems of human body. 

 

OUTCOME: 

 

• This course will provide the student insights into the various aspects of Immunology such 

as classical immunology, clinical immunology, Immunotherapy and diagnostic 

immunology. 
 

Unit I 

Molecular cells & organs of Immune system, Historical perspective, Innate Immunity:-Skin, 

Mucosal Surface, Physiological barrier, Inflammation, Adaptive Immunity,Molecules of innate & 

Acquired immune system:- Complement, Interferon, othermolecules Cells of Innate & Acquired 

Immune system. Organs of the immune system:-Primary Lymphoid organs, Secondary Lymphoid 

organs, Lymphatic etc. 

Unit II 

Antigens, Antibody & Ag-Ab Interaction - Antigens: - Immunogenicity vs Antigenicity, Factors 

influencing Immunogenicity, Adjuvant, Epitopes & Haptens, super antigens, autoantigens. 

Antibody:- Structure, classes & functions, Allotypes & Idiotypes. Basicprinciples of Antigen- 

Antibody Interaction. Immunological techniques: Principles &Applications: Precipitation & 

agglutination, Radio. Immunoassay, Enzyme linkedImmunosorbent Assay etc. 

Unit III 

Mechanism of Immune response, Generation of Immunological diversity, Antigenrecognition, 

Lymphocyte development &activation, Lymphocyte interaction, cytokines &lymphoid system. 

Unit IV 

MHC & Transplantation Immunology - MHC:- General organization, MHC molecules &genes, 

Cell recognition of self & nonself, MHC restriction, Tolerance:- Central Peripheral& acquired 

tolerance. HLA typing methods using serological and molecular techniques. 

 

 
 

Unit V 

 

The Immune system in Health & Disease, AIDS & other Immunodeficiencies, Autoimmunity & 
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autoimmune diseases. Hypersensitivity, Vaccines:- Principle & types ofvaccines, Recent advances 

in vaccination, Monoclonal & Recombinant antibodies.Immunological techniques:RIA, ELISA, 

Immunocytochemistry, Immunoblotting,Flurescence antibody techniques. 

• Book references: 

 

• Immunology – An Introduction, Tizard R. Jan, 1995Immunology – Roitt Ivan, Jonathan 

Brastoff, David Male, 1993. 

• Immunology – Janis Kubey, 3rd Edition. 

 

• Text Book of Microbiology – Anathanarayanana R and Jayaraman Panikar, 1996. 

• Immunology – Weir D.M. and Steward, J. 1997. 8th Edition Churchill Livingston 

New Yor 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Course Code DISCIPLINE SPECIFIC ELECTIVE L T P C 
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20217DSC15B BIOSAFETY AND BIODIVERSITY 5 0 0 4 

 
 

AIM: 
 

• This course has been designed to provide the student insights into these invaluable areas 

of biotechnology, which play a crucial role in determining its future use and applications. 

OBJECTIVE: 
 

• Students get an idea about the advantages and disadvantages of biotechnological 

applications, ethical implications, and intellectual property rights. 

OUTCOME: 
 

• To study the diversity of plants and animal life in a particular habitat, ethical issues and 

potential of biotechnology for the benefit of man kind 
 

Unit 1: 

Introduction and historical background. Introduction to biological safety cabinets, primary 

containment for biohazards, biosafety levels, biosafety levels of specific microorganisms, 

recommended biosafety levels for infectious agents and infected animals. Biosafety guidelinesby 

Government of India. Definition of GMOs and LMOs. 

Unit 2: 
 

Environmental release of GMOs, risk assessment; risk management and communication. 

Overview of national regulations and relevant international agreements including gCartagena 

protocol. 

UNIT 3 : 
 

Biodiversity – Concept and Definition Scope aUnit II 
 

Antigens, Antibody & Ag-Ab Interaction - Antigens: - Immunogenicity vs Antigenicity,Factors 

influencing Immunogenicity, Adjuvant, Epitopes & Haptens, super antigens, autoantigens. 

Antibody:- Structure, classes & functions, Allotypes & Idiotypes. Basicprinciples of Antigen- 

Antibody Interaction. Immunological techniques: Principles &Applications: Precipitation & 

agglutination, Radio. Immunoassay, Enzyme linkedImmunosorbent Assay etc. 

Unit III 

Mechanism of Immune response, Generation of Immunological diversity, Antigenrecognition, 

Lymphocyte development &activation, Lymphocyte interaction, cytokines &lymphoid system. 

EMPLOYABILITY / ENTREPRENEURSHIP /SKILL DEVELOPMENT 
 

Constraints of Biodiversity Science, Composition and Scales of Biodiversity: Genetic Diversity,  

Species/ Organismal Diversity, Ecological/ Ecosystem Diversity, Landscape/ Pattern Diversity, 
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Agrobiodiversity, Biocultural Diversity and Urban Biodiversity. 

UNIT 4 : 
 

Values of biodiversity Instrumental/Utilitarian value and their categories, Direct use value; 

Indirect/ Non-consumptive use value, Introduction to Ecological Economics; Monetizing thevalue 

of Biodiversity; Intrinsic Value; Ethical and aesthetic values, Anthropocentrism, Biocentrism, 

Ecocentrism and Religions; Intellectual Value; Deep Ecology. 

UNIT 5 : 
 

Threats to biodiversity Habitat Destruction, Fragmentation, Transformation, Degradation and 

Loss: Causes, Patterns and consequences on the Biodiversity of Major Land and Aquatic Systems 

Invasive Species’ pathways, biological impacts on terrestrial and aquatic systems. 

Extinction: Types of Extinctions, Processes responsible for Species Extinction, Current and 

Future Extinction Rates, IUCN Threatened Categories, Sixth Extinction/Biological Crisis. 

REFERENCES 
 

• Groom MJ, Meffe GR and CR Carroll,  (2006). Principles of Conservation Biology. 

Sinauer Associates, Inc., USA 

• Krishnamurthy KV, (2003). Textbook of Biodiversity. Science Publication 
 

• Primack R, (2014). Essentials of Conservation Biology. Sinauer Associates, 

 

• Hambler C and SM Cannly, (2013). Conservation. Cambridge University Press. 
 

• Van Dyke F, (2008). Conservation Biology Foundations, Concepts, Applications 2nd 

Edition, 

 

 

 
 

 

 

 

 

 

 

Course Code  

CELL & MOLECULAR  BIOLOGY 
L T P C 

20217AEC21 5 1 0 5 

 
 

AIM: 
 

• This paper provides a thorough knowledge about structure and function of cells, cellular energetics, 

protein trafficking, bio molecules and cellular development. 
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OBJECTIVE: 
 

• Understanding the structural and functional aspects of the cell provides the student with a 

strong foundation in the molecular mechanisms underlying cellular function. 

OUTCOME: 
 

• Students after completion of this paper will be exceptionally well prepared to pursue 

careers in cellular and sub cellular biological research, biomedical research, or medicine 

or allied health fields. 
 

UNIT-I: 

Cell architecture: Structure of cells – structure of prokaryotic and eukaryotic cells; Surface 

appendages – Cilia and Flagella, Capsules, Pili, Fimbriae and slime layers; Cell walls – Algae, 

fungi, bacteria ; Membranes of Gram positive, Gram negative bacteria and acid fast bacteria; 

protoplast, spheroplast and endospores; Transport across membrane – active and passive 

transport, transport channels and pumps, transport across nuclear membrane; 

Neurotransmission, neuromuscular junction. 

UNIT-II: 
 

Cellular constituents: Cytoskeleton and structural components – Microfilaments, Intermediate 

filaments, Microtubules; Mitochondria – structure, biogenesis; Chloroplast – structure, biogenesis; 

Endoplasmic reticulum and Golgi complex – structure, function, vesicular transport and import 

into cell organelles; Structure and function of ribosomes, mesosomes, lysosomes, peroxysomes. 

UNIT-III: 

Nucleus: Nucleus structure – structural organization, nucleosome, supranucleosomal structures, 

specialized chromosomes, polytene and lamp brush chromosomes and chromosome banding; 

Nucleic acid structure: DNA and RNA. 

UNIT-IV: 
 

Cell cycle: Mechanism of cell division – Mitosis, meiosis and genetic recombination; regulation 

of cell cycle – factors and genes regulating cell cycle (Cyclins, CDK and CDKI). Biochemistry 

and molecular biology of Cancer – malignant growth, tumour suppressor genes (p53, RB) and 

oncogenes (Ras), chemical carcinogenesis, hormonal imbalances. 

UNIT-V: 

Cellular development: Extracellular matrix – cell to cell and cell-matrix adhesion, cell 

junctions; Cellular systematic – components of systematic, receptors (cell surface – GPCR, 

RTK, TGF-β, Hedgehog, Wnt, Notch-Delta, NF-Κb, ion channels; intracellular – NO, Nuclear 

receptor), secondary messengers, effectors ; cell differentiation; gametogenesis andfertilization; 

development of Drosophila and Arabidopsis – spatial and temporal regulation ofgene expression. 
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REFERENCES 
 

• Introduction to genetics: A molecular approach, T.A. Brown, Garland Science, 2011. 
 

• Molecular Biology of the Gene (7th Edition, J.D.Watson, Tania A. Baker, Stephen P. Bell 

• Michael Levine, Richard Losick) Benjamin/Cummings Publ. Co., Inc., California, 2013 
 

• Genes XI (9th Edition ) Benjamin Lewin, Jones & Bartlett Learning, 2008 
 

• Molecular biology and Biotechnology. A comprehensive desk reference, R.A. Meyers 

(Ed) Wiley-Blackwell Publishers, 1995 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 
 

Course Code  

BIOPHYSICS & BIO INFORMATICS 
L T P C 

20217AEC22 5 1 0 5 

 
 

AIM: 
 

• Biology is fast becoming an interdisciplinary science. There is accumulation of large amount of 

information in different areas of biology - on genome sequences of many organisms, genetic and 

biochemical interaction networks, cell interactions during development, and organism response to 

environmental stimuli, along with molecular understanding of diseases. This has led to the 3820



emerging need for a holistic description of the working of biological systems at different scales. 

OBJECTIVES: 
 

• Togain an appreciation for the field of systems biology. To understand and learn the technical 

details of several current experiments or technologies used in the field of systems biology. To 

understand some of the larger questions and issues with systems biology and large-scale data 

collection and analysis. 

OUTCOMES: 
 

• This paper has been designed to give the students comprehensive training in the emerging and 

exciting upcoming filed of Systems Biology, which will help students to get career in both 

Sindustry/R&D. 

UNIT-1 
 

Physics and biology: scope and methods of biophysics. Levels of molecular organization. 

Association of macromolecules, lipids in biological membranes. Protein in biological membranes. 

Molecular mechines and dynamics. 

UNIT-II 

Understanding structures of proteins at different levels.- primary, secondary, tertiary and quarterly: 

conformational analysis and forces. Understanding structures of nucleic acids at different levels- 

primary, secondary, tertiary and quarterly: conformational analysis of interactions- 

polysaccharides 

UNIT-III 

Introduction to Bio informatics-scope and application characteristics of hardware and software. 

Types of computer, Bio- chips, computer network sending and receiving e-mail. Internet 

browsing- searching biological articles information in internet. 

 

 

 

UNIT-IV 
 

Computer applications in biology- uses of databases in biology- analysis of proteins and nucleic 

acid sequence- molecular modeling- introduction to data processing- files- data collection- 

preparation-editing- backup- file recovery-procedure-sorting-searching and merging. 

UNIT-V 
 

Biomolecules- carbohydrate, protein, lipids and nucleic acids, protein conformation-prediction of 

protein structure-fold recognition, comparative modeling (homology)-basic principles of X-ray 

diffraction studies, NMR, Mass spectroscopy in identifying protein information. 

Reference books: 
 

• Introduction to protein structure by C. Branden and J. Tooze(1991) Garland publishing 

company 3821



• Biochemistry by L.Stryer. (1995) WH freeman and co. 

• Biophysical chemistry part-I& III by cantor amd schimmel(1980) WH freeman and co. 

• Biophysics and bio physical chemistry by debajyoti Das (1987) academic press. 

• Molecular databases for protein sequence and structure studies by sillinee. JA and sillince 

.M (1991) spring verlag. 

• Sequence analysis primer by M. Gribskov, J.Dvvereux()1989 stockton press. 
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Course Code  

INDUSTRIAL BIOTECHNOLOGY 
L T P C 

20217AEC23 5 0 0 4 

 

 

AIM: 
 

• To understand the, environmental pollution and remediation using Biotechnology and its 

control. 

OBJECTIVE: 
 

• Students will get an idea about the hazards to our environment, solutions to protec it and 

for sustainable development. 

OUTCOMES: 
 

• This course is important in the era of industrialization leading to environmental hazards 

and hence will help   students to take up a career in tackling industrial pollution and also 

to take up the research in areas like development of biological systems for remediation of 

contaminated environments (land, air, water), and for environment-friendly processes such 

as green manufacturing technologies and sustainable development. 

UNIT-I 
 

Industrial microbiology an introduction- modern fermentation process and biochemical 

engineering- isolation, screening and strain improvement of microorganisms. 

UNIT-II 
 

Media design and sterilization for fermentation processes- media requirements for fermentation 

processes- examples of simple and complex media. Design and usage of commercial media for 

industrial fermentations- batch and continous fermentations system- sterilization system of liquid 

media and air. 

UNIT-III 

Basic principles of bioprocess-media formulation- fermentation equipment and its use- type of 

fermentor (Batch and continuous fermentor) and its application. Tray, CSTR, BCF, HFMB, RBC 

and inner and outer loop. 

UNIT-IV 

Traditional industrial process – anaerobic process ethanol, lactic acid, acetone- butanol 

production)- aerobic process (citric acid baker’s yeast penicillin production). 

UNIT-V 

Medical application of bioprocess engineering- commercial tissue culture process- gene therapy 

using viral vectors- models of viral infections- mass production of retrovirus. Advanced biological 
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waste water treatment applications 

EMPLOYABILITY / ENTREPRENEURSHIP/ SKILL DEVELOPMENT  

 REFERENCES: 

• Industrial microbiology by J.H patel 

• Industrial microbiology by G.H casida 
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Course Code MOLECULAR BIOLOGY & 

INDUSTRIAL BIOTECHNOLOGY lab 

L T P C 

20217SEC24L 0 0 4 2 

 

AIM: 

This paper provides a thorough knowledge about structure and function of cells, cellular 

energetics, protein trafficking, bio molecules and cellular development. 

 

OBJECTIVE: 

Understanding the structural and functional aspects of the cell provides the student with a strong 

foundation in the molecular mechanisms underlying cellular function. 

 

OUTCOME: 

Students after completion of this paper will be exceptionally well prepared to pursue careers in 

cellular and sub cellular biological research, biomedical research, or medicine or allied health 

fields 

 

➢ Living cells preparation by histochemical techniques 

➢ Microtomy 

➢ Squash preparation of onion root tip 

➢ Production of enzyme (amylase) 

➢ Immobilization of cells and enzymes by calcium alginate method 

➢ Effect of different parameters on bacterial growth kinetics (ph, temperature) 

➢ Production of organic acid 

➢ Immunocytochemical analysis for specific cellular constituents 

➢ Cytochemical study of cells/ cell types using specific dyes reagents 

➢ Estimation of protein and carbohydrates 

➢ Alcoholic fermentation of fruit juice by yeast (Saccharomyces cerevisiae) 

➢ Separation of amino acid by paper chromatograph. 

EMPLOYABILITY / ENTREPRENEURSHIP/SKILL DEVELOPMENT 

REFERENCE:  
 

• Sadasivam.S and Manickam.A biochemical methods H Edition. New Age nternational 

PVT. Publishers. 

• Boyer R. Modern experimental biochemistry, III edition, Benjamin cummings publishers. 
 

 

Course Code  L T P C 

3825



20217DSC25A ENDOCRINOLOGY 5 0 0 4 

 
 

AIM: 

This is a comprehensive study of the endocrine system which will allow the student to  
integrate and better understand the functions of the other systems of the body. The relationship of the 

nervous system to the endocrine system is explored in the context of signaling within a multicellular 

organism.. 

OBJECTIVE: 

 

• To have a basic understanding of the endocrine system. 

 

OUTCOMES: 

 

• To know the pathophysiological significance of the system with special reference to 

humans. 

UNIT-I 

Hormones in general- definition- types of secretions- nature-classification, synthesis and their role- 

feedback control with specific examples hormone action proteins and steroids- cell signaling in 

hormone action 

UNIT-II 

Hypothalomo hypo physical axis – hormones of hypothalamus and their role structure of pituitary 

–secretions-physiological role- pathophysiology current status of pituitary as a master gland. 

 
 

UNIT-III 

 

Thyroid- parathyroid – structure- hormones- synthesis-storage-release-carrier proteins(eb. 

TBA&TBG)-physiological role-pathophysiology. 

 

UNIT-IV 

Adrenal and gonadal hormones- steroid biosynthesis- maintenance of cyclicity physiological role- 

pathophysiology- steroids in metabolism 

UNIT-V 

Gastro intestinal hormones-pancreas as an endocrine organ- secretions- functions-physiological 

role and pathophysiology other endocrine organs in vertebrates insect and crustacean hormones- 

their role in growth and metamorphosis. 

REFERENCE: 

 

• Text book of endocrinology-williams 
 

• Physiological review of biochemistry-harper and others 
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Course Code DISCIPLINE SPECIFIC ELECTIVE II 
 

BIOETHICS AND IPR 

L T P C 

20217DSC25B 5 0 0 4 

 
 

AIM: 
 

• To acquire to acquire specialized knowledge of law and practice relating to Insurance. 

OBJECTIVE: 
 

• The aim of this paper is to introduce the basic concepts of Intellectual property laws to 

the students for first time and familiarize them with the kind of rights, remedies and 

licensing regime associated with each kind of intellectual property so that students can have 

a basic understanding of Intellectual Property laws. 

OUTCOME: 
 

• To get registration in our country and foreign countries of their invention, designs and 

thesis or theory written by the students during their project work and for this they must 

have knowledge of patents, copy right, trademarks, designs and information Technology 

Act. Further teacher will have to demonstrate with products and ask the student to identify 

the different types of IPR’ 

Unit 1: Overview of Intellectual Property 

Introduction and the need for intellectual property right (IPR) - Kinds of Intellectual Property 

Rights: Patent, Copyright, Trade Mark, Design, Geographical Indication, Plant Varieties and 

Layout Design – Genetic Resources and Traditional Knowledge – Trade Secret - IPR in India : 

Genesis and development – IPR in abroad - Major International Instruments concerning 

Intellectual Property Rights: Paris Convention, 1883, the Berne Convention, 1886, the Universal 

Copyright Convention, 1952, the WIPO Convention, 1967,the Patent Co-operation Treaty, 1970, 

the TRIPS Agreement, 1994 

Unit2: Patents 

Patents - Elements of Patentability: Novelty , Non Obviousness (Inventive Steps), Industrial 

Application - Non - Patentable Subject Matter - Registration Procedure, Rights and Duties of 

Patentee, Assignment and licence , Restoration of lapsed Patents, Surrender and Revocation of 

Patents, Infringement, Remedies & Penalties - Patent office and Appellate Board 

 

 

 

 

 
Unit 3: Copyrights 

 

Nature of Copyright - Subject matter of copyright: original literary, dramatic, musical, artistic 3827



works; cinematograph films and sound recordings - Registration Procedure, Term of protection, 

Ownership of copyright, Assignment and licence of copyright - Infringement, Remedies & 

Penalties – Related Rights - Distinction between related rights and copyrights 

Unit 4: Trademarks 

Concept of Trademarks - Different kinds of marks (brand names, logos, signatures, symbols, 

well known marks, certification marks and service marks) - Non Registrable Trademarks - 

Registration of Trademarks - Rights of holder and assignment and licensing of marks - 

Infringement, Remedies & Penalties - Trademarks registry and appellate board 

EMPLOYABILITY / ENTREPRENEURSHIP /SKILL DEVELOPMENT 
 

Unit 5: Other forms of IP 

Design: meaning and concept of novel and original - Procedure for registration, effect of 

registration and term of protection 

Geographical Indication (GI): Geographical indication: meaning, and difference between GI and 

trademarks - Procedure for registration, effect of registration and term of protection Plant Variety 

Protection 

Plant variety protection: meaning and benefit sharing and farmers’ rights – Procedure for 

registration, effect of registration and term of protection Layout Design Protection 

Layout Design protection: meaning – Procedure for registration, effect of registration and term 

of protection 

.Reference book: 
 

• V K Ahuja; Law relating to Intellectual Property Rights; Lexis Nexis, 2017 Reference 
 

• Journal: 1. Journal of Intellectual Property Rights (JIPR); NISCAIR 
 

• Text book: 1. Neeraj Pandey and Khusdeep Dharni; Intellectual Property Rights; PHI 

learning Pvt.Ltd., India 2014 

 

 

 

 

 

 
 

 

 

 

 

Course Code  
RESEARCH METHODOLOGY 

L T P C 

20217RMC26 3 0 0 2 
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AIM: 
 

• This course introduces and discusses approaches, strategies, and data collection methods relating 

to research in social sciences. Students will consider how to select the appropriate methodology for 

use in a study to be performed. 

OBJECTIVE: 
 

• This course aims to guide Master One students at the Section of English in the university of Biskra 

towards achieving competence and proficiency in the theory of and practice to research. This 

fundamental objective can be realised through helping these students to develop the subject of their 

research, encourage the formation of higher level of trained intellectual ability, critical analysis, 

rigour, and independence of thought, foster individual judgement, and skill in theapplication of 

research theory and methods, and develop skills required in writing research proposals, reports, 

and dissertation 

OUTCOME: 
 

• To culminate this final stage, students will learn to write a comprehensive research proposal that 

may be conducted in the future. 

Unit I –Research 
 

Selection of problem-stages in the execution of research: choosing a topic to publication- 

preparation of manuscript-report writing- format of journals – proof reading – sources of 

information: Journals, reviews, books, monographs, etc, Bibilograpy. Journal; standard of 

research journals – Impact factor. 

Unit II: Statistical method 

Measures of dispersion: Universe and population – delimiting population – sampling method – 

random sampling, stratified random sampling – types of variables: qualitative and quantitative 

variables – continuous and discontinuous variables – scaling method S- mean – standard deviation 

– standard error – coefficient of variation. 
 

EMPLOYABILITY / ENTREPRENEURSHIP /SKILL DEVELOPMENT 
 

Unit III 

Coparision of means, chisquard test, student test (ANOVA ‘’portioning of variation). F test – 

model sums on one way ANOVA with interpretation of data – introduction to MANIVA – 

Statistical and their use – significance test and fixing levels of significance – use of 

statisticalsoftware like COSTAT and STATISTICA. Breif introduction to pie and histograms. Use 

of LCD. 

UNIT IV: 

Chromatography – priniciple, operative technique and applications of paper, TLC, adsorption 

chromatography, GLC and HPLC. Ion-Exchange, molecular sieve, Electrophoretic techniques – 

principle and technique of gel, SDS, high voltage and discontinuous electrophoresis, isoelectric 

focusing, plused field gel electrophoresis and capillary electrophoresis. Spectrometry – 3829



Centrifugation techniques. 

UNIT V: 
 

Unit2: Patents 
 

Patents - Elements of Patentability: Novelty , Non Obviousness (Inventive Steps), Industrial 

Application - Non - Patentable Subject Matter - Registration Procedure, Rights and Duties of 

Patentee, Assignment and licence , Restoration of lapsed Patents, Surrender and Revocation of 

Patents, Infringement, Remedies & Penalties - Patent office and Appellate Board 

 
Unit 3: Copyrights 

Nature of Copyright - Subject matter of copyright: original literary, dramatic, musical, artistic 

works; cinematograph films and sound recordings - Registration Procedure. X-Rays 

– X-Ray diffraction, crystals and detectors, quantitative analysis and applications. Radio chemical 

methods – Basic concepts, counting methods and applications. Autoradiography, detection and 

measurement of radioactivity, applications of radioisotopes in biology. 

 
References:- 

 

• An introduction to practical biochemistry by David T. Plummer. 

• Laboratory Manual in Biochemistry by Pattabiraman and Acharya 

• Practical Biochemistry by J. Jayaraman. 

• Analytical Biochemistry, D. J. Homie and Hazel Peck, Longman group, 3rd edition, 1998. 

• Physical Biochemistry – Application of Biochemistry and Molecular Biology, David 

Friefelder, W.H Freeman and Co, 2nd Edition 1999. 

• Experimental Biochemistry, Robert Switzer and Liamgarrity, W.H. Freeman and Co, 3rd 

1999. 

• Davis, G.B and C.A Parker, 1997. Writing the doctoral dissertation, Barrons Education 

series, 2nd edition, Pp 160, ISBN: 081208005 

• Duneary, P. 2003. Authoring a Ph. D thesis: how to plan, draft, write and finish a doctoral 

dissertation. Plagrave Macmillan, Pp256. ISBN 1403905843 
 

 

 

 

 

 

 

Course Code  

GENOMICS 
L T P C 

20217AEC31 6 1 0 6 

 

AIM: 

• To study prokaryotic and eukaryotic genomes, general methods of genome sequencing techniques, 

genome analysis and annotations, genome mapping techniques and applications of genomics. 

OBJECTIVE: 

• Explain the aspects of genome organisation, analysis and applications. 

• Provide the details of prokaryotic and eukaryotic genome. 3830



 
OUTCOME: 

• Acquire the aspects of Gene Contig and Shotgun method. 

• Know the features of the Genome Mapping databases. 

 
UNIT -I INTRODUCTION: Genome structure and anatomy of prokaryotic and eukaryotic genome – 

Nuclear genomes – Organelle genomes – Repetitive DNA sequence – Transposable elements– Pseudo 

genes – Genome databases – organisms-specific databases. 

 
UNIT -II GENOME SEQUENCING DNA sequencing techniques: Maxam Gilbert method – Sanger‟s 

method – Pyrosequencing – Whole genome sequencing – Gene Contig and Shotgun method – Human 

genome project. 

 
UNIT -III GENOME ANALYSIS AND ANNOTATION: Searching and locating Genes – Programs and 

databases – Determining function of genes – Gene Prediction – Methods of gene prediction – Softwares 

and tools. 

 
UNIT -IV GENOME MAPPING: Mapping databases – Types of mapping – Genetic mapping: DNA 

markers – RFLP, SSLP, RH maps, SNP – Linkage analysis – Physical mapping: Restriction mapping – 

FISH – STS mapping 

 
UNIT -V APPLICATIONS OF GENOMICS DNA: microarray and its applications – Medical applications: 

Development of Antibiotics – Vaccines – Drug discovery – Human genetics diseases: Identification – Gene 

Diagnosis and Gene therapy– Genomics in Plant Biology. 

 

EMPLOYABILITY / ENTREPRENEURSHIP /SKILL DEVELOPMENT 
 

MATERIALS FOR STUDY AND REFERENCE: 

 
• Brown T.A., Genomes 3 (3rd Edn.), Garland Science Publishing, New York, 2007. 

• Brown T.A., Gene Cloning and DNA Analysis – An Introduction (6th Edn.), A John Wiley & 

Sons, Ltd., Publications, UK, 2010. 

• Jeremy W. Dale and Malcolm von Schantz, From Genes to Genomes – Concepts and 

Applications of DNA Technology, John Wiley & Sons, Ltd., Publications, UK, 2002. 

• Richard J. Reece, Analysis of Genes and Genomes, John Wiley & Sons, Ltd., Publications, UK, 

2004. 
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Course Code  

PROTEOMICS 
L T P C 

20217AEC32 6 1 0 6 

 

AIM: 

• To understand the proteins enclosed by the genes with respect to structure, function, protein – 

protein interactions, techniques for separation and analysis, database and applications. 

 

OBJECTIVE: 

• Give a detailed description on protein sequencing. 

• Provide an overview of proteome databases. 

 

OUTCOME: 

• Gain knowledge on phylogenetic profiles 

• Describe the features of Yeast two-hybrid system. 

 
UNIT -I INTRODUCTION: Proteomics introduction – Protein sequencing – Protein Digestion Techniques 

– Mass Spectrometers for Protein and Peptide Analysis – Protein Identification by Peptide Mass 

Fingerprinting – Software Tools for Peptide Mass Fingerprinting: Finding the Matches – Peptide Sequence 

Analysis and Protein Identification with Tandem Mass Spectrometry 

 

UNIT -II PROTEOME DATABASES: Proteome databases – Comparative proteomics methods – 2D gel 

databases – Protein interaction data bases – Metabolic pathway databases – resources for interaction 

prediction – network and pathway visualization tools – Protein network analysis 

 

UNIT -III PROTEOMICS TOOLS : 2D gel electrophoresis and Mass spectra – Protein identification from 

2D gel, mass spectra and sequence data – Protein property prediction – bulk, active sites, modification sites, 

interactive sites, location, localization, stability, shape, domains properties, secondary and tertiary 

structures – Protein identification programs – Muscot – Peptldent – Protein prospector – GFS 

 

UNIT- IV FUNCTIONAL PROTEOMICS Functional proteomics – protein phenotypes – Protein-Protein 

Interaction Mapping: Experimental – Yeast two-hybrid system – phage display – protein fragment 

complementation assays – Computational approach 

 

UNIT -IV APPLICATION OF PROTEOMICS: Applications of Proteomics – Protein Expression Profiling 

– Identifying Protein – Protein Interactions and Protein Complexes – Mapping Protein Modifications – 

Protein Arrays and Protein Chips – Application of proteomics to medicine, toxicology and pharmaceuticals 

 

UNIT -V Current Contours: (For Continuous Internal Assessment only) Computational Proteomics and. 

Metabolomics- Sequence comparison. – Genome sequencing. – Proteomics. – Phylogeny. – Gene 

expression - Enzymology 

MATERIALS FOR STUDY AND REFERENCE 

• Baxevanis D and Ouellette BFF, Bioinformatics: A practical guide to the analysis of genes and 

proteins (3rd Edn.), John Wiley & Sons, Inc. 2005. 3832



• . Baxevanis D and Ouellette BFF, Bioinformatics: A practical guide to the analysis of genes and 

proteins (2nd Edn.), John Wiley & Sons, Inc. 2002. 

• Brown TA, Genomes (2nd Edn.), BIOS Scientific Publishers, Oxford, UK, 2002. 

• Sensen CW, Essentials of Genomics and Bioinformatics, Wiley–VCH. 2002. 

• Sensen CW, Hand book of Genome Research, Wiley–VCH Verlag GmBh & Co, 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

Course Code  

Genomics & Proteomics - lab 
L T P C 

20217SEC33L 0 0 5 3 

 3833



 

AIM: 
 

• The study of animal cells has helped us gain an insight not only in the structure and function 

of cells and tissues but also in different physiological, biochemical and immunological 

processes 

OBJECTIVE: 
 

• The major objective is to provide a world-class training experience for these students in an 

interdisciplinary research program connecting animal genomics with animal reproduction 

and biotechnology. 

OUTCOME: 

• This paper will help students interested in careers as laboratory, research or animal care 

technicians in the fields of veterinary and human health or biotechnology. 

 

• Isolation of DNA from bacteria, fungus,animal tissues. 
 

• Bacterial gene expression. 
 

• Restriction mapping. 
 

• PCR techniques. 
 

• DNA finger printing PFLP,RAPD. 
 

• Human Genome -Wellcome Trust Genome Browser 
 

• FlyBase - A Database of Drosophila Genes & Genomes. 
 

• Tandem repeats finder- A program to analyze DNA sequences 
 

• PeptideCutter - Predicts potential cleavage sites cleaved by proteases or chemicals in a 

given protein sequence. 

• PSORT - Program for the prediction of protein localization sites in c 
 

• PROSITE - Protein Domain, Family & Functional Site Prediction 
 

EMPLOYABILITY / ENTREPRENEURSHIP/ SKILL DEVELOPMENT  

 

 

 

REFERENCE:  
 

1. DNA cloning I & II by DM. Glover & BD. Hames(1995) IRL press. 
 3834



2. PCR strategies by MA.Innis, DH.Gelfand & JJ. Sninskey (1995) academic press. 
 

3. Concepts in biotechnology- editors D.Balasubramanian et al. university press,(1996). 
 

4. Genetic engineering in animals. A.Puller(ed). VCH publishers. 
 

5. BioEssays- K.K. Jain MD 
 

6. Mapping of Genomes- Eric D. Green, Sue Klapholk. 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Course Code  L T P C 

20217DSC34A DISCIPLINE SPECIFIC ELECTIVE 

COURSE-III 

NANOBIOTECHNOLOGY 

5 0 0 4 

3835



 

 

AIM: 
 

• One of major applications of nanoscience is in biotechnology field. 

 

OBJECTIVE: 
 

• nanotechnology attracts students from various disciplines, a single course which starts 

bysensitizing students from a varied background about the biological/biotechnological basicsand 

culminates into modern day applications of nanoscience in biotechnology 

 

OUTCOME: 

 
• This course will act as a bridge between students from non-biology course at all levels 

 
Unit- I 

 

Basic biology principles and practice of micro fabrication techniques, Atomic force microscopy, 

biological production of metal nano particles, macro molecular assemblies. 

Unit-II 

Application in Biomedical and biological research, nano particles, viruses as nano- particles, 

nano chemicals and application., tumor targeting and other diagnostic application. 

Unit-III 

Developing drug delivery tools through nano biotechnology, nano particle based immobilization 

assays, quantum dots technology and its application. 

EMPLOYABILITY / ENTREPRENEURSHIP /SKILL DEVELOPMENT 
 

Unit-IV 
 

Synthesis and characterization of different classes of biomedical polymers their uses in 

pharmaceutical, cardiovascular ophthalmologic orthopedic areas. 

Unit-V 
 

Biosensors and nano biotechnology principles used in construction of microelectronic devices 

sensors and macro mechanical structures.and their functioning, immunonanotechnology. 

3836



Textv Book: 
 

• Nano Biotechnology by Balaji, Subbaih 

 
Reference Books: 

• Nanobiotechnology- concepts, applications and perspectives, niemeyer, christofm. 

Mirkin, chad a. wiley publishers. 

• Nanobiotechnology of biomimetic membranes, martin, donald (edt), 

springer verlag publishers. 
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Course Code DISCIPLINE SPECIFIC ELECTIVE 

COURSE-III 

Environmental biotechnology 

L T P C 

20217DSC34B 5 0 0 4 

 
 

AIM: 
 

• To understand the energy sources, environmental pollution and remediation using 

biotechnology and its control. 

OBJECTIVE: 
 

• Students will get an idea about the hazards to our environment, solutions to protect and for 

sustainable development. 

OUTCOME: 
 

• This course is important in the era of industrialization leading to environmental hazards 

and hence will help students to take up a career in tackling industrial pollution and also 

who is willing to take up the research in areas like development of biological systems for 

remediation of contaminated environments (land, air, water), and for environment- friendly 

processes such as green manufacturing technologies and sustainable development 
 

Unit I 

Introduction, Importance and Scope of Environment Biotechnology. Renewable 

and Non-Renewable Resources of Energy. Conventional fuels and their impact on 

Environment – Firewood, Animal wastes, Coal, Petroleum and Animal oils. 

 

Unit II 

Modern fuels and their impact on environment – Methanogenic Bacteria, Biogas 

Production, Microbial Hydrogen Production, Conversion of Sugar to Alcohol, 

Gasohol. Effect of Green Revolution and Industrial Revolution on Environment. 

 

Unit III 

Waste Water Pollution (Sewage) Treatment Process - Septic tank, Mechanical and 

Biological Treatment, Trickling Filters, Activated Sludge Process, Oxidation 

Ponds, Anaerobic Sludge Digestion. Solid Waste Disposal- Sanitary Landfills, 

Composting, Vermicompost 

3838



Unit IV 

Biofertilizers- Defination, Distinguished Features of Biofertilizers and Organic 

Manures. Role of symbiotic and asymbiotic nitrogen fixing bacteria in the 

enrichment of soil, Algal and fungal biofertilixers (VAM). 

Unit V 
 

Bioleaching- Ore Leaching and Role of Microbes in Mines ( copper, and Uranium). 

Environmental significance of Genetically modified microbes, plants and animals. 

Bio- assessment of environmental quality. 

EMPLOYABILITY / ENTREPRENEURSHIP /SKILL DEVELOPMENT 

 

Text Book: 

• Fundamental of Environmental Studies by Bharrgava, D.S 

 

Reference Books: 

• John E Smith – Biotechnology, Cambridge University Press 
 

• Presscott & Dunn - Industrial Mcrobiology, AVI publishing Co. USA 
 

• Mukerji, Singh & Garg - Frontiers in applied Microbiology, Prink House India, Lucknow 

Peppler & Perlman – Microbial Technology, Academic Presss, New York 

• Nicholas C Price – Fundamentals of Enzymology Chaplin & Bueke – Enzyme 

technology 

• Moses and Capes – Biotechnology- the Science and Business 
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Course Code Course Title L T P C 

202ENOEC Open Elective -Writing for the Media 4 0 0 2 
 

Aim: 

• To equip students to enter the realm of mass media. 

Objectives: 

• To help students to understand the intricacies of mass media 

• To know about the barriers to mass communication 

• To understand the function of mass media 

• To learn the different kinds of news 

• To enhance the different kinds of writing for media 

Outcome: 

• Understand the intricacies of mass media 

 
UNIT-I 

Mass communication- Barriers to mass communication and mass culture- Function of mass 

media - Media effects, Qualities of media men. 

UNIT-II 

News- Hard and soft news- Expected and unexpected news- Box news- Follow up news-Scoop- 

Filters- Human interest stories- Recognizing and evaluating news. 

UNIT-III 

News and views- News analysis, Editorial, Columns, Article, Middle reviews, Letters-Features. 

UNIT-IV 

Reporting- Crime, Court, Election, Legislature, Sports, Development Investigative, Interpretative 

depth. 

UNIT-V 

Writing for Media-Inverted pyramid style-Feature style-TV/Broadcast, New style writing 

TV/Radio Documentaries- Writing Advertisements-Practical 

 
References- 

Journalism -Susan 

Professional Journalism -John Hogenberg 

News Writing and Reporting -M.James Neal (Surjeet Publication) 

Professional Journalism  -M.V Komath 

The Journalist’s Handbook -M.V Komath 

Mass Communication & Journalism -D.S Mehta, 
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Course Code Course Title L T P C 

202MAOEC Open Elective – 

Applicable Mathematical Techniques 

4 0 0 2 

 

 

Aim: 

• To acquaint with the basic concept of Interpolation. 

Objectives: 

• Understand the basic concept of Interpolation. 

• To enhance the knowledge about Assignment Problems, Replacement Problems, 

Decision Analysis and Game Theory. 

Outcomes: 

• Students using OR techniques in business tools for decision making 

• Students develop Assignment problem and Replacement problems 

• Understand the concept of decision analysis and game theory 

• Students gets the knowledge about interpolation 

 
UNIT I 

Interpolation with unequal intervals: Newton’s, Lagrage’s, and inverse interpolation 

UNIT II 

Assignment Problems 

UNIT III 

Replacement Problems 

UNIT IV 

Decision Analysis 

UNIT V 

Game Theory 

 
References 

Unit I, “Numerical Methods in Science and Engineering” M.K.Venkatraman 

Units II to V, “Operations Research”, Kantiswarup, P.K. Gupta and Manmohan 
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Course Code Course Title L T P C 

202PHOEC Open elective 

Biomedical Instrumentation 

4 0 0 2 

 

Aim: 

• To understand the concepts and application of electronic Instrumentation in the Medical 

field. 

Objective: 

• Interpret technical aspects of medicine 

• Solve Engineering Problems related to medical field 

• Understand medical diagnosis and therapy 

Outcomes: 

• To familiarize students with various medical equipments and their technical aspects 

• To introduce students to the measurements involved in some medical equipment. 

• Ability to understand diagnosis and therapy related equipments 

• Understanding the problem and ability to identify the necessity of an equipment to a 

specific problem 

 

UNIT – I: Bio Electric Signals And Electrodes 

Fundamentals of medical instrumentation – Sources of biomedical signals – basic medical 

instrumentation – Intelligent medical instrumentation system – Origin of Bio electric signals – 

Recording Electrodes – Silver – Silver chloride electrodes – Electrodes for ECG – Electrodes for 

EEG – Electrodes for EMG. 

UNIT – II: Recording System And Recorders 

Basic recording system – General consideration for signal conditions – Preamplifiers – 

Biomedical signal analysis technique – main amplifier and driver stage – Writing systems – 

direct writing recorders – the ink jet recorders – Electrocardiograph, Electroencephalograph – 

Electromyography and other Biomedical recorders. 

UNIT – III: Measurement And Analysis Techniques 

Electro cardiography – measurements of Blood pressure - measurements of Blood flow 

and cardiac output, Respiratory therapy Equipment – Origin of EEG – Action Potentials of the 

brain – evoked potentials – Placement of electrodes – Recording set up – Analysis of EEG. 

UNIT – IV: Magnetic Resonance And Ultrasonic Imaging Systems 

Principles of NMR Imaging system – Image reconstruction Techniques – Basic NMR 

components – Biological efforts of NMR Imaging – Advantages of NMR Imaging System – 

Diagnostic ultra Sound – Physics of ultrasonic waves – metical ultra sound – basic pulse – echo 

apparatus, A – Scan – echocardiograph(M mode). 
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UNIT – V: Advanced Bio Medical Systems 

Pacemakers – Need for Cardiac pacemaker – External Pace makes – Implantable Pace 

makers – recent development in Implantable Pacemakers – Pacing system Analyzer – Defibrillator 

– Pacer – Cardioverter – Physiotherapy and electro therapy equipment – High frequency heat 

therapy – short wave diathermy – microwave and ultrasonic therapy – pain relief through electrical 

simulation. 

 

 

 
Books for Study 

1. R.S Khandpur, Handbook of Biomedical instrumentation, Tata McGraw Hill publishing 

company Limited. New Delhi,(2003). (Unit I,II,IV & V) 

2. Lestlie Cromwell, Fred J. Weibell, Erich A. Pfeiffer, Bio medical instrumentation and 

measurements, PHI, New Delhi.(Unit-III) 

Book for Reference 

1. M.Arumugam, Biomedical Instrumentation, Anuradha Agencies, Kumbakonam (2000). 
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Course Code Course Title L T P C 

202CHOEC Open Elective-Green Chemistry 4 0 0 2 
 

Aim: 

• To reduce the soil and water pollution in environment. 

Objectives: 

• To learn about the environmental status, public awareness in evolution, principles involved 

in green chemistry, bio-catalytic reactions, global warming and its control measures, 

availability of green analytical methods. 

Outcomes: 

• To understand the environmental status and evolution. 

• To know about the Pollution and its prevention measures. 

• To familiarize the green chemistry. 

• To learn about the bio-catalytic reactions. 

• To understand about the vitamins and antiobiotics. 

 
Unit I - Introduction 

Introduction-Current status of chemistry and the Environment-Evolution of the Environmental 

movement: Public awareness - Dilution is the solution to pollution-Pollution prevention. 

Unit II - Principles 

Green Chemistry – Definition – Principles of Green Chemistry - Why is this new area of 

Chemistry getting to much attention - Why should chemist pursue the Goals of Green Chemistry 

- The roots of innovation – Limitations. 

Unit III - Bio Catalytic Reactions 

Green Chemistry Using Bio Catalytic Reactions – Introduction - Fermentation and Bio 

transformations - Production of Bulk and fine chemicals by microbial fermentation Antibiotics – 

Vitamins - Bio catalyses synthesis of industrial chemicals by bacterial constructs - Future Tends. 

Unit IV - Green House Effect 

Green house effect and Global Warming – Introduction - How the green house effect is produced 

- Major sources of green house gases - Emissions of CO2 - Impact of green house effect on global 

climate - Control and remedial measures of green house effect - Global warming a seriousthreat - 

Important points. 

Unit V - Green Analytical Methods 

Future trends in Green Chemistry - Green analytical methods, Redox reagents, Green catalysts; 

Green nano-synthesis, Green polymer chemistry, Exploring nature, Biomimetic, Proliferation of 

solvent-less reactions; Non-covalent derivatization, Biomass conversion, emission control 

References: 

1. Introduction to Green Chemistry – M.Rayan and M.Tinnes 

2. New Trends in Green Chemistry – V.K.Ahluwalia and M.Kidwai 
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Course Code Course Title L T P C 

202CSOEC Open Elective-M- Marketing 4 0 0 2 
 

Aim : 

• To provide the conceptual and technological developments in the field of internet and 

web designing with the emphasis on comprehensive knowledge of internet. 

Objectives: 

• To understand the web designing and web development with the knowledge of internet. 

• To learn the overview of the design of HTML & Scripting Languages. 

• To learn the use of website and internet design and development. 

 
Outcomes: 

• Acquire knowledge about functionalities of Internet 

• Acquire knowledge about functionalities of world wide web 

• Explore markup languages features and create interactive web pages using them 

• Learn and design Client side validation using scripting languages 

• Acquire knowledge about Open source JavaScript libraries 

• Able to design front end web page and connect to the back end databases. 

 
UNIT I 

Internet, Growth of Internet, Owners of the Internet, Anatomy of Internet, ARPANET and 

Internet history of the World Wide Web, basic Internet Terminology, Net etiquette. Internet 

Applications – Commerce on the Internet, Governance on the Internet, Impact of Internet on 

Society – Crime on/through the Internet. Connectivity types: level one, level two and level three 

connectivity, Setting up a connection: hardware requirement, selection of a modem, software 

requirement, modem configuration, Internet accounts by ISP: Telephone line options, Protocol 

options, Service options, Telephone line options – Dialup connections through the telephone 

system, dedicated connections through the telephone system, ISDN, Protocol options – Shell, 

SLIP, PPP, Service options – E-mail, WWW, News Firewall 

UNIT II 

Network definition, Common terminologies: LAN, WAN, Node, Host, Workstation, 

bandwidth, Interoperability, Network administrator, network security, Network Components: 

Severs, Clients, Communication Media, Types of network: Peer to Peer, Clients Server, 

Addressing in Internet: DNS, Domain Name and their organization, understanding the Internet 

Protocol Address. Network topologies: Bust, star and ring, Ethernet, FDDI, ATM and Intranet. 

UNIT III 

Email Networks and Servers, Email protocols –SMTP, POP3, IMAp4, MIME6, Structure 

of an Email – Email Address, Email Header, Body and Attachments, Email Clients: Netscape mail 

Clients, Outlook Express, Web based E-mail. Email encryption- Address Book, Signature File. 

 
UNIT IV 

HTML page structure, HTML Text, HTML links, HTML document tables, HTML Frames, 3845



HTML Images, multimedia - ASP, VB Script, JAVA Script, JAVA and Front Page, Flash 

 
UNIT V 

Overview, SGML, Web hosting, HTML. CGL, Documents Interchange Standards, 

Components of Web Publishing, Document management, Web Page Design Consideration and 

Principles, Search and Meta Search Engines, WWW, Browser, HTTP, Publishing Tools Overview 

of Internet Security, Firewalls, Internet Security, Management Concepts and Information Privacy 

and Copyright Issues, basics of asymmetric cryptograms. 

Text Book 

World Wide Web design with HTML – C. Xavier – Tata McGraw – Hill – 2000. 

References 

1. Greenlaw R and Hepp   E   “Fundamentals of Internet and www” 2nd EL, Tata 

McGrawHill,2007. 

2. Ivan Bayross, “HTML, DHTML, JavaScript, Perl CGI”, 3rd Edition, BPB Publications. 

3. D. Comer, “The Internet Book”, Pearson Education, 2009. 

4. M. L. Young,”The Complete reference to Internet”, Tata McGraw Hill, 2007. 

5. Godbole AS & Kahate A, “Web Technologies”, Tata McGrawHill,2008. 

6. Jackson, “Web Technologies”, Pearson Education, 2008. 

7. B. Patel & Lal B. Barik, ” Internet & Web Technology “, Acme LearningPublishers. 

8. Leon and Leon, “Internet for Everyone”, Vikas Publishing House. 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Course Code Course Title L T P C 

20CM1OEC Open Elective-Financial Services 4 0 0 2 
 

AIM 

To analyze the various financial institutions and their services. 

OBJECTIVES 

I. To gain knowledge on financial services. 

II. To understand importance of various services including banking, insurance, mutual 3846



funds. 

UNIT – I 

Financial system-An Overview: Indian Financial System-Global Financial 

System-Financial Services Environment- Credit Rating –Factoring and Forfeiting 

–Leasing 

 

UNIT – II 

Financial Markets –An Overview: Definition-Role-Functions-Constituents- Financial 

Instruments-Capital Market instruments-Indian money and Capital Market-Global 

Financial Markets. 

UNIT – III 

Money Market –An Overview: Definition-Characterstistics-Objectives- 

Imporatance-Functions-Segment-Financial Institutions-Indian Money Market- Global 

Money Market 

Unit – IV 

Capital Market: Money Market-Characteristics-Functions-New financial 

Instruments-measures of Investor Protection-Indian Capital Market-Major Issues 

Unit-V 

Stock Exchange: History of Stock Exchange-Functions-Indian Stock Exchanges-Organization 

structure-Regulations of Stock Exchange –Recent Developments 

OUTCOME 

To introduces meaning and functions of Financial Intermediaries To 

understand the role of merchant bank and its services 

To provide information regarding management of mutual funds and 

Regulations 

To understand the role and functions of financial services Marketing To 

know the structure and types of debt Instruments 

To realize Foreign Exchange Market 

REFERENCE BOOKS 

1. Gordon , Natarajan – Financial Market and Services. 

2. Dr. S. Gurusamy – Financial services and Market. 

3. Kucchol S.C. – Financial Management 

4. Pandey I.M. – Financial Management. 

 

 

 

 
SEMESTER IV 

 
 

Course Code  

FOOD TECHNOLOGY 
L T P C 

20217AEC41 6 1 0 6 

 

Aim:This course aims to help the students to understand the various properties of food and 3847



the factors that make it vulnerable for spoilage 

Objectives: 
 

• This course is designed to understand the chemical nature and associated microbes of 

food and to understand the principles of food processing, preservation and manufacture. 

Outcomes: 
 

• To understand the basic food safety issues in the food market 

• To develop and evaluate quality of new food products using objective and subjective 

methodologies. 

• To understand the basic concepts in food chemistry and food analysis 
 

Unit I 
 

Basics of Food Technology Food chemistry: constituents of food - contribution to texture, flavour 

and organoleptic properties of food. Food additives - intentional and nonintentional and their 

functions. Enzymes in food processing. 

Unit II 
 

Microbiology of Food Sources and activity of microorganisms associated with food. Food 

fermentation & food chemicals. Food borne diseases - infections and intoxications. Food spoilage 

- causes. 
 

Unit III 

Food Processing Raw material characteristics; cleaning, sorting and grading of foods; physical 

conversion operations - mixing, emulsification, extraction, filtration, centrifugation, membrane 

separation, crystallization, heat processing. 

Unit IV 

3848



Food Preservation Use of high temperatures - sterilization, pasteurization, blanching, canning - 

concept, procedure & application; Low temperature storage - freezing curve characteristics. 

Factors affecting quality of frozen foods. Irradiation preservation of foods. 

Unit V 

Manufacture of Food Products Bread and baked foods. Dairy products - milk processing, cheese, 

butter, ice-cream. Vegetable and fruit products. Edible oils and fats. Meat, poultry and fish 

products. Confectionery, beverages. 

EMPLOYABILITY / ENTREPRENEURSHIP /SKILL DEVELOPMENT 
 

Reference Books 
 

1. Crosby, N.T. 1981. Food packaging Materials Applied Science Publishers, London. 
 

2. David, S. Robinson. 1997. Food Chemistry and nutritive value. Longman group, UK. 

3. Frazier, W.C. and Westhoff, D.C. 1988. Food Microbiology, 
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Course Code Course Title L T P C 

20217AEC42 BIOINSTRUMENTATION 6 1 0 6 
 

Aim: 
 

• The students searching for Biomedical Instrumentation Courses and Training Programs 

found the following related articles 

Objectives: 
 

• This course will give an understanding about the working principles, construction and 

applications of the instruments often used in the studies related to various disciplines of 

Biological Sciences. 

Outcomes: 

• Check for analytical functions and find the analytical function and study . 

• Learn the measurement systems, errors of measurement, 

• Demonstrate basic knowledge of Biotechniques 
 

Unit I 

Basic Instrumentation (Theory & Demo) Principles, operation protocol & applications of the 

following instruments: Weighing balance, pH meter, Polarography, Radioactivity, ECG, FTIR. 

Unit II 

Microscopy (Hands on) Observation of different microbes. Light – Bright & Dark field; Phase 

contrast, Inverted Phase contrast; Fluorescent, Electron – TEM & SEM; Confocal 

Unit III 

Spectroscopy (Theory & Demo) Colorimeter, Spectrometer, UV visible spectrometer, X – ray 

spectrometer, ELISA reader, Atomic absorption spectrometer, Flame photometer, Flourimeter & 

Spectro flourimeter. 

Unit IV 

Separation Techniques (Theory & Demo) Centrifugation - Principle, operation, types & 

applications. Chromatography - Principle, operation & applications - Paper – ascending, 

descending & Circular, TLC, HPTLC, GC, HPLC, Column Chromatography, Ion Exchange & 

Affinity Chromatography, LC – MS. 

Unit V 
 

Electrophoresis (Theory & Demo) Native & denatured - zone, iso-electrofocusing & 

isotachophoresis, 1D & 2D. PCR, MoldiTof 

 

 

Reference Books: 3850



 

• S.SadasivamA. Manickam. 2004. Biochemical Methods. 

• 2nd Edition. New Age International (p) Ltd, Publishers. 2. Dr. G.Rajagopal, Dr. 

B.D.Toora. 2005. Practical Biochemistry. 2nd Edition. Ahuja Book Company Pvt.Ltd. 

• J.Jayaraman. 2000. Laboratory Manual in Biochemistry. New Age International 

Publishers. 
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Course Code Course Title L T P C 

20217SEC43L FOOD TECHNOLOGY AND BIO 

INSTRUMENTATION LAB 

0 0 5 3 

 
 

Aim: 
 

• To understand the principle and application of Bioinstrumentation and food technology 

 

Objectives: 
 

• By doing this course the students will get hand on exposure & understand the chemical 

nature and associated microbes of food and the principles of food processing, preservation 

and manufacture. And the techniques used in understanding the biological process 

Outcomes: 
 

• Ability to apply principles of food engineering in industry. 

• Understand, identify and analyze a problem related to food industry and ability to find an 

appropriate solution for the same. 

1. Test for sensitivity of microorganisms. 

2. Down stream processes of enzymes – dialysis. 

3. Ion exchange chromatography – drying – cellulose column chromatography. 

4. Immobilization of yeast cell by alginate beads 

5. Bioassay techniques for antibiotics. 

6. Large scale production of organic acids, large scale production of solvents using fermentor 

(Demo)Visit to Distillery unit; alcohol production and pharmacological industries. Pasteur 

Institute (Field visit). 

7. Isolation & identification microbes from spoiled food. 
8. Production of yogurt, butter. 

9. Antibiotic production by different strains of microbes (Theory). 

10. Calculate BMI 

11. Handling of Colorimeter and Spectrophotometer 

 

EMPLOYABILITY / ENTREPRENEURSHIP /SKILL DEVELOPMENT  

 

12. Estimation of RNA by orcinol method. 

13. Estimation of DNA by Diphenylamine metho,Demonstratio 

14. Paper chromatography for separations and detections of simple sugars and amino acids. 

15. Separation of plant pigments by column chromatography. 

16. Thin layer chromatography of amino acids. 
 

Refrence book: 
 

• Laboratory Mannual in Biochemistry by J. Jayaraman. New Age International Publishers. 

2nd Edn. 1981. 

• Stanbury, P.F., A. Whitaker ans S.J. Hall. 1995. Principles of fermentation Technology, 

Pergamon, UK. 
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Course Code Course Title L T P C 

20217 DSC44A GENE THERAPHY UTILIZATION 

PHARMACOLOGY 

5 0 0 4 

 

Aim: 

 

• After successful completion of the paper the students will get an overall view about genetic 

makeup of organisms and can take up a career in research. 

 

Objective: 
 

• This paper in genetics has been structured to give the student an in depth knowledge of the 

organization of the genome in prokaryotes and eukaryotes, the principles of genetic 

inheritance and other vital aspects such as Hardy Weinberg law, pedigree analysis and the 

genetic basis of disease inheritance. 

Outcomes: 
 

• understand some of the types of disease that might be treatable by gene therapy 

• understand the basic principals of genetic manipulation 

• Understand how genetics may be used in the design of drugs.. 
 

UNIT I: History of genetics 

Gene as the unit of mutation and recombination. Identification of DNA as the geneticmaterial. 

Mutations: Molecular nature, mutagenesis by nitrous acid, hydroxylamine,alkylating agents, 

intercalators and UV, origin of spontaneous mutations and control,parasexual process in bacteria, 

transformation, transduction and conjugal gene transferthe phenomena, mechanisms and 

applications. Fine structure genetic analysis withexamples. 

UNIT II: Genetic mapping 
 

Haplotype, Physical and Cytogenetic mapping, SNP, RFLP, TRE, PCR-OLA, SSCP, RAPD 
 

EMPLOYABILITY / ENTREPRENEURSHIP /SKILL DEVELOPMENT 
 

UNIT III: Identifying human disease genes 
 

General gene therapy strategies, Targeted killing of specific cells, Targeted mutation correction, 

Targeted inhibition of gene expression. Gene replacement therapy by viral vectors: Oncovirus, 

Lentivirus, Adenovirus, Adenoassociated virus, Herpes Simplex virus, Naked DNA or direct 

injection or particle bombardment-gene gun, Liposome mediated DNA transfer, Receptor 

mediated endocytosis, Repair of mutations in situ through the cellular DNA repair machinery, 

Antisense induced exon splicing, In-utero fetal gene therapy 
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UNIT IV: Gene blocking therapies 

Gene Knockouts, Gene disruption-p53, prion diseases, immunological, short RNA, Gene therapy 

for non-inheritable diseases, stem cell therapy, somatic cell gene therapy and germ line gene 

therapy 

UNIT V: Gene therapy: problem, solutions and future prospects 
 

Controversial issues in medical genetics 
 

In vitro fertilization, Prenatal sex determination, Surrogate therapy, Genetic counseling, Germline 

gene therapy, ELSI, NBAC, IPR, Patenting, Human transgene 

Refrence Books: 
 

• Human Molecular Genetics- Tom Strachan 

• Concepts of Genetics- William s. Klug 

• Emery’s Elements of Medical Genetics- Robert F. Mueller & Ian D. Young 

• Concepts of Genetics – W.S. Klug and M.R. Cumm Prentice Hall, 1997. 

• Introduction of Genetic Analysis of Griffths – Freeeman Co., 1996. 
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Course Code Course Title L T P C 

20217 DSC44B PLANT CONSERVATION & DISASTER 

MANAGEMENT 

5 0 0 4 

 

Aim: 
 

• Understanding foundations of hazards, disasters and associated natural/social phenomena. 
 

Objective: 
 

• To maintain essential ecological processes and life supporting systems. 

• To preserve the diversity of species or the range of genetic material found in the worlds 

organisms. 

• The course focuses on the reasons responsible for disaster, its impact on the environment 

and society. To impart the knowledge on the measures and steps to minimise or overcome 

the burden on the ecosystem. 

Outcomes: 
 

• To make sustainable utilization of species and ecosystems. 

• Familiarity with disaster management theory (cycle, phases)Knowledge about 

existing global frameworks and existing agreements (e.g. Sendai) 

 

UNIT I: Plant Diversity 
 

Biodiversity – Concept and Definition Scope and Constraints of Biodiversity Science, 

Composition and Scales of Biodiversity: Genetic Diversity, Species/ Organismal Diversity, 

Ecological/ Ecosystem Diversity, Landscape/ Pattern Diversity, Agrobiodiversity, Biocultural 

Diversity and Urban Biodiversity. 

UNIT II: Conservation challenges in the twenty first century 
 

Urbanisation; Creating knowledge society, Conflict management and decision making, 

Management of introduced species. 18 Evaluation of priorities for conservation of habitats and 

species Selection criteria for protection of species – species quality, IUCN Guidelines for Red List 

categories and criteria (version 7.0), Red List of Indian Flora and Fauna, Selection criteria for 

protection of habitats – hotspots, Conservation 

EMPLOYABILITY / ENTREPRENEURSHIP /SKILL DEVELOPMENT 
 

UNIT III : Introduction to Disasters 
 

Natural Disasters –Educative – Trends in Climatology, Meteorology and Hydrology. Seismic 

Activities. Changes in Coastal Zone, Coastal Erosion, Beach Protection. Coastal Erosion due to 

Natural and Manmade Structures. 

 
UNIT IV : Types of Disasters – Natural 
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Disasters – Nature and characteristics of Cyclones – Tornadoes – Avalanches – Flood –Drought – 

Volcanic – Earthquakes – Fire – Landslides – Causes and effects - Impact on Environment- 

Forecasting and Warning System – Disaster Profile of India. Manmade disasters: Nuclear, 

chemical, fire explosion, accidents, bioweapons. Deforestation, monoculture, Building 

construction. 

UNIT V : Disaster Management 
 

Disaster Management Cycle- Predisaster Planning -Training of Disaster – Prone Areas – 

Prioritization – Regulations – Protection Measures during Disaster and Post Disaster. Relief Camp 

Organization –– Disaster Training – Role of Information and Communication Technology,GPS, 

Remote Sensing and Geographic Information System in Disaster Management. 

REFERENCES: 
 

• Hambler C and SM Cannly, (2013). Conservation. Cambridge University Press 

• Van Dyke F, (2008). Conservation Biology Foundations, Concepts, Applications 2nd 

Edition, Springer 

• Natural Hazards, Bryant Edwards (2005), Cambridge University Press, U.K. 

• Space Technology for Disaster management: A Remote Sensing & GIS Perspective, Roy, 

P.S. (2000), Indian Institute of Remote Sensing (NRSA), Dehradun. 

• Natural Disaster, Sharma, R.K. & Sharma, G. (2005), (ed) APH Publishing Corporation, 

New Delhi 
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M.PHIL – BIOTECHNOLOGY 

 

COURSE STRUCTURE 

 
PAPER- III - ENVIRONMENTAL BIOTECHNOLOGY (Sub. Code: 203BTE13) 

 

 

UNIT – I 

Environment: Basic concepts –Environmental Pollution: Types of pollution, 
Pollution monitoring and measurement; Methodology of environmental 
management – The problem solving approach and its limitations. 

 

UNIT – II 

Biofertilizers- Defination, Distinguished Features of Biofertilizers 

and Organic Manures. Role of symbiotic and asymbiotic nitrogen fixing 

bacteria in the enrichment of soil, Algal and fungal biofertilixers (VAM). 

Bioleaching- Ore Leaching and Role of Microbes in Mines ( copper, and 

Uranium). Environmental significance of Genetically modified microbes, 

plants and animals. Bio- assessment of environmental quality. 

 
 

UNIT – III 

Sewage/Waste water treatment - collection, Primary treatment, Secondarytreatment 
–Aerobic process: Activated sludge, Oxidation ditches, Trickling filters, towers, 
rotating discs, rotating drums, oxidation ponds. Anaerobic processes: Anaerobic 
digestion, Anaerobic filters, Tertiary treatment. Waste water treatment for some 
industries - dairy, distillery, tannery, sugar, antibiotic industries. Water recycling. 

 

UNIT – IV 

Solid waste treatment and disposal - : Sources and management - Composting, 
vermiculture and methane production. Biodegradation and bioremediation - 
Xenobiotics Hydrocarbons, oil pollution, surfactants, pesticides. 

 

UNIT – V 

Global environmental problems: Ozone depletion, Green house effect and acid 
rain, their Bioremediation of contaminated soils and waste land. 

. 
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Paper II ADVANCED BIOTECHNOLOGY (Sub. Code: 203BTC12) 
 

UNIT – I 
 

INTRODUCTION TO GENETIC ENGINEERING 

Salient features of cloning vectors, restriction enzymes and their mode of action, 
recombinant DNA- types of cloning vectors, plasmids, cosmids, M-13 Phage. 
Microinjection, particle bombardment, electroporation (Vector less mode), Construction 
of genomic DNA library and cDNA library. 

UNIT– II 
 

PLANT BIOTECHNOLOGY 

Vectors for gene transfer ( Ti , Ri plasmids, cointegrate, intermediate and helper plamids) 
Binary vectors, viruses as vectors gene transfer techniques using Agrobacterium, selectable 
markers, reporter genes and promoters , transgenic plants, crop improvement , resistance 
to herbicide insects, pests and viruses, cytoplasmic male sterility, delayed fruit ripening, 
antibody vaccine and interferon production in plants, synthetic seeds. 

 

UNIT – III 

 

BIOPROCESS 

Bioreactor designs and types of fermentation and fermentors. Concepts & basic 

modes of fermentation - Batch, fed batch and continuous fermentation. Conventional 
fermentation versus biotransformation. Solid substrate, surface and submerged fermentation. 

Fermentation economics and fermentation media. Fermenter design - mechanically agitated, 

pneumatic and hydrodynamic fermenters. Large scale animal and plant cell cultivation and air 

sterilization. Upstream processing - media formulation, sterilization, aeration and agitation. 

Measurement and control of bioprocess parameters, scale up and scale down process 

UNIT- IV 

TECHNIQUES IN BIOTECHNOLOGY 

PCR- key concept- applications- PCR variants- analysis of amplified product by gel 
electrophoresis- Nucleic acid blotting techniques- sequencing – Sangers method, Maxam and 
Gilbert method- primer walking- automated sequencing- DNA chips and microarray-DNA 
fingerprinting. 

 

UNIT – V 
 

BIOTECHNOLOGY – INTELLECTUAL PROPERTY 

i) Intellectual property of rights, patents, trade secrets, copyrights, trade mark, choice of 
Intellectual Property Protection (IPR), and Plant genetic Resources ( PGR), GATT ( 
Genetic Agreement of Tariff and Trade), TRIP ( trade Related Intellectual property). 

ii) Patents for higher plants, patenting transgenic organism and isolated genes, patenting genes 
and DNA sequences, Plant Breeders Rights ( PBR) and farmers Right. 

iii) Ethical issues in animal biotechnology. Management aspects of biotechnology and 

genetic engineering. 
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DEPARTMENT OF BIOTECHNOLOGY 
 

 

 

M. Sc - BIOTECHNOLOGY 

 

PROGRAMME OUTCOMES 

PO1 
Understand the basic concepts, fundamental principles, and the scientific theories  related to 

various scientific phenomena and their relevancies in the day-to-day life  

PO2 
Understanding and better knowledge of the causes, types and control methods for environmental 

pollution by the students 

PO3 
The student will be able to discuss the mechanisms associated with gene expression system in 

prokaryotes and eukaryotes 

PO4 Developed various communication skills such as reading, listening, speaking  etc., 

PO5 
Acquired the skills in handling scientific instruments, planning and performing in  laboratory 
experiments   

PO6 Ethics: Convey and practice social, environmental and biological ethics 

PO7 

To get knowledge about research tools and learn to do review literature. Ability to  carry out 

independent literature survey corresponding to the specific publications type and  asses basic 
research tool 

PROGRAM SPECIFI COUTCOME 

PSO1 
Graduates will exhibit contemporary knowledge in Biotechnology and students will be eligible 

for doing jobs in pharmaceutical and biotechnological Industry. 

PSO2 
An expert in biotechnology and allied fields (medical, microbial, 
Agricultural, environmental, plant and animal) for utilizing the practical skill to address 

biotechnological challenges. 

PSO3 
Graduates will be able to work individually as well as in team to survive in multidisciplinary 

environment. 

PSO4 

If students will engage themselves in the process of effective learning, it will give opportunities to 

utilize acquired knowledge for the catering the needs of science and technology as well as for the 

betterment of human mankind. 

PSO5 

Graduates will be able to understand the potentials, and impact of biotechnological innovations on 
environment and their implementation for finding sustainable solution to issues pertaining to 

environment, health sector, agriculture, etc. 

 
 

PROGRAM EDUCATIONAL OBJECTIVES 

 

PEO1 
To obtain detailed information about the fundamentals of Biotechnology,  allied subjects and life 
skills 

PEO2 

To provide information about the molecular methods which involved in cellular processes of 

living systems such as microbes to higher order organisms for applied aspects. To address the 

emerging need for skilled scientific manpower with research ethics involving organisms 

PEO3 To impart the basics and current molecular tools in the areas of Molecular Diagnostics, 3860



Fermentation Technology, Plant, Animal & Environmental Biotechnology are included to train 

the students for man power development and also sensitize them to scope for research. The 

practical subjects will provide information about the careers in the industry and applied research 
where biological system is employed 

PEO4 
To make the graduates of Biotechnology to learn and to adopt in a  competitive world of 

technology update and contribute to all forms of life  

PEO5 To enable them to excute a research objective through experimentation 

 

 

 

POs/PEO PO1 PO2 PO3 PO4 PO5 

PEO1 * *  *  

PEO2   * * * 

PEO3  *  *  

PEO4 * *   * 

PEO5   *   

 

 

 

Course Code  Course Title  L  T  P  C 

 SEMESTER I     

20217SEC11  General Microbiology  6  1  0  5 

20217SEC12  Molecular Genetics  6  1  0  5 

20217SEC13  Biochemistry  6  1  0  4 

20217SEC14L  Microbiology & Molecular  

Genetics – Lab 

0  0  4  2 

20217DSC15_  Discipline specific elective I  5  0  0  4 

20217RLS16  Research Led Seminar  -  -  -  1 

 Total  23  3  4  21 

 SEMESTER II     

20217SEC21  Cell & Molecular Biology  5  1  0  5 

20217SEC22  Biophysics & Bioinformatics  5  1  0  5 

20217SEC23  Industrial Biotechnology  5  0  0  4 

20217SEC24L  Molecular Biology &  

Industrial Biotechnology – Lab 

0  0  4  2 

20217DSC25_  Discipline specific elective II  5  0  0  4 

20217RMC26  Research Methodology  3  0  0  2 

20217BRC27  Participation in Bounded Research  -  -  -  2 

 Total  23  2  4  24 
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 SEMESTER III     

20217SEC31  Genomics  6  1  0  6 

20217SEC32  Proteomics  6  1  0  6 

20217SEC33L  Genomics & Proteomics - Lab  0  0  5  3 

20217DSC34_  Discipline specific elective III  5  0  0  4 

202_OEC  Open Elective  4  0  0  3 

20217SRC35  Design\socio technical research  -  -  -  2 

 Total  21  2  5  24 

 SEMESTER IV     

20217SEC41  Food Technology  6  1  0  6 

20217SEC42  Bio instrumentation  6  1  0  6 

20217SEC43L  Food technology and Bio instrumentation  lab 0  0  5  3 

20217DSC44  Discipline specific elective IV  5  0  0  4 

 

20217PRW45  Project work  -  -  -  6 

20217PEE  Programme Exit Examination  -  -  -  2 

 Total  17  2  5  27 

 Total Credits for the Programme     96 

 

Discipline specific Electives  

Semester  Discipline specific Elective Courses-I 

I  a)20217DSC15A- Immunology  

b)20217DSC15B- Biosafety and biodiversity 

 Discipline specific Elective Courses-II 

II  a)20217 DSC25A- Endocrinology  

b)20217 DSC25B- Bioethics and IPR 

 Discipline specific Elective Courses-III 

III  a)20217 DSC34A- Nanobiotechnology   

b)20217 DSC34B- Environmental biotechnology 
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IV  Discipline specific Elective Courses-IV 

a)20217 DSC44A-Gene theraphy utilization 

pharmocology b)20217 DSC44B- Plant 

conservation & disaster management 

 

 

 

Open Electives  

Semester  Open Elective Courses 

III a) 202ENOEC-Writing for the media  

b) 202MAOEC-Applicable Mathematics 

Techniques  

c) 202PHOEC-Bio-Medical Instrumentation  

d) 202CHOEC-Green Chemistry  

e) 202CSOEC – M-Marketing  

f) 202CMOEC- Financial Services 

 

Credit Distribution: 

Sem  SEC  DSC  OEC  RSB   

Courses 

Others  Total 

I  16  4  -  1  -  21 

II  16  4  -  4  -  24 

III  15  4  3  2  -  24 

IV  15  4  -  6  2  27 

Total  62  16  3  13  2  96 
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SEMESTER I 
 
 

Course Code  

GENERAL MICROBIOLOGY 
L T P C 

20217AEC11 6 1 0 5 

AIM: 
 

• This paper provides the knowledge about different types of microorganisms and their 

identification techniques in modern biology and there by the usefulness of the techniques in 

research and commercial purposes. 

OBJECTIVES: 
 

• In order to make the students to understand the identification of microorganisms using 

advanced microbiological methods and applications of microorganisms. 

OUTCOMES: 
 

• Students can gain the idea of how to identify the microorganisms based on the modern 

polyphasic approach. 
 

Unit I 

Definition and historical account of microbiology. Diversified microbial world-Classification 

of microbes based on Whittaker’s five kingdom system of classification.Structure of Algae, 

Bacteria, Fungi and Virus. 

Unit II 

Nutritional requirements and growth cycles of the above mentioned groups. Media forgrowth: 

Types, preparation, methods of sterilization. Isolation and enumeration ofmicroorganisms in 

soli,, water and air. Isolation of microorganisms from contaminatedfood. Techniques of pure 

culture, maintenance and preservation; staining: stains anddyes, types of staining; General 

techniques involved in Virology and Protozoology. 

Unit III 
 

Microbial physiology: Factors influencing the growth of microbes-classification based onthe 

temperature, pH, nutrition, symbiotic associations, commonsals, saprophytes, 

etc.,Microbiology of fermented foods-dairy products, meat and fish, alcoholic beverages-

beer, wine etc., Food spoilage and preservation process. Microbes as source of 

food.Application of microbes in industries production of antibiotics, amino acids, 3864



organicacids, bioconversion process, microbial insecticides. 
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Unit IV 
 

Biochemistry of Metabolism: Carbohydrates and energy metabolism – fermentation orglycolysis, 

TCA cycle and oxidative phosphorylation, ammonia metabolism.Biosynthesis of glutamate. 

Purine and pyrimidine biosynthesis. Synthesis of DNA andRNA. Biosynthesis of cell wall – 

Peptidogylcon and Teichoic acid. 

Unit V 

Microbes as components of the environment –nutrient cycles – C, N, S, H, O, Mn, K,Mg, Cl and 

phosphorus cycles, Degradation of industrial wastes, petroleumhydrocarbons, pesticides, 

biofouling and corrosion. Bacterial photosynthesis, symbioticand non-symbiotic nitrogen fixation, 

antimicrobial agents – structure of antibiotics, antibacterial and antiviral (function &mechanism 

of action) 

 

Book references:  
 

• Fundamental Principles of Bacteriology – A.J. Salle 
 

• Microbiology – Michael J. Pelchar, E.C.S. Chan Noel R. Krieg. 
 

• Microbial Physiology – Albert G. Moat and John W. Foster – Willey – 

Interscience Publication 

• Food Microbiology – W.C. Frazier and D.C. Westhoff, Tata Mcgra Hill Publication 
 

• Microbial Biotechnology – Alexander N. Glazer, Hiroshni-Kaido, W.H. Freemanand Co. 

1995. 

• Chemical Microbiology – Antony H. Rose, Butterworths, 3rd Edition, PlenumPress, 

1976. 

3866



 

 

Course Code  

Molecular genetics 
L T P C 

20217AEC12 6 1 0 5 

 
 

AIM: 
 

• This paper in genetics has been structured to give the student an in depth knowledge of the 

organization of the genome in prokaryotes and eukaryotes, the principles of genetic inheritance and 

other vital aspects such as Hardy Weinberg law, pedigree analysis and the genetic basis of disease 

inheritance. 

OBJECTIVE: 
 

• The major objective of the paper is to envisage thorough knowledge in genetics and genome 

organizations in organisms. 

OUTCOME: 
 

• After successful completion of the paper the students will get an overall view about genetic makeup 

of organisms and can take up a career in research. 

 

 

Unit I 
 

Gene as the unit of mutation and recombination. Identification of DNA as the genetic material. 

Mutations: Molecular nature, mutagenesis by nitrous acid, hydroxylamine, alkylating agents, 

intercalators and UV, origin of spontaneous mutations and control, parasexual process in 

bacteria, transformation, transduction and conjugal gene transfer the phenomena, mechanisms 

and applications. Fine structure genetic analysis with examples. 

Unit II 
 

Recombinations – Control, models and mechanisms. Gene as the unit of expression.Gene – cistron 

relationship in prokaryotes and eukaryotes. Colincarity of gene andpolypeptide. Elucidation of the 

genetic code. Wobble base pairing. Suppression ofnonsense, missense and frameshift mutations. 

Regulation of gene expression inprokaryotes and eukaryotes. The operon concept – positive and 

negative control, attention control. Control sequences, promoter, operator, terminator and 

attenuator, DNAmethylation and epigenic regulation. 

Unit III 
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DNA damage and repair DNA damage by UV, alkylating agents, cross linkers.Mechanisms of 

repair – photoactivation, excision repair, recombinational repair. TheSOS and adoptive responses 

and their regulation, heat shock response. 

 
Unit IV 

 

Extrachromosoal heredity, Biology of plasmids – discovery, types and structure ofRTF, col- 

factors and Ti. Replication and portioning. Incompatibility and copy numbercontrol. Natural and 

artificial plasmid transfer and their applications. Transposablegenetic elements: discovery, early 

experiments of McClintock in maize. Insertionsequences in prokaryotes. Omplex transposons – 

Tn 10, Tn 5, Tn 9 and Tn 3 as examples.Mechanisms control, consequences and applications of 

transposition by simple andcomplex elements. Retro elements. 

Unit V 

Genetics of Eukaryotes: Gene linkage and chromosome mappling, crossing over, three point cross, 

tetrad analysis.Complementation. Organization of chromosomes, specialized 

chromosomes.Chromosome abnormalities, quantitative inheritance, population genetics. 

Developmentalgenetics using Drosophilla as model system. Somatic cell genetics. 

Reference Books: 
 

• Microbial Genetics – S.R. Maloy, J.E. Cronan and D. Friefelde 1994. Jones andBarlett 

Publishers. 

• Molecular Genetics of Bacteria – J.W. Dale 1994 John Willey and Sons. 
 

• Concepts of Genetics – W.S. Klug and M.R. Cumm Prentice Hall, 1997. 
 

• Introduction of Genetic Analysis of Griffths – Freeeman Co., 1996. 
 

• Advanced Molecular Biology of the Gene – Watson J.D. Hopkins NH, 

Roberts, J.W.Steitz. J.A. 
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Course Code  

BIOCHEMISTRY 
L T P C 

20217SEC13 6 1 0 4 

 
 

AIM: 
 

• This paper presents the study of identification and quantitative determination of the substances, 

studies of their structure, determining how they are synthesized metabolized and degraded in 

organisms, and elucidating their role in the operation of the organism. 

OBJECTIVE: 
 

• On the successful completion of the course the students will get an overall understanding of 

structure of atoms, molecules and chemical bonds, enzyme kinetics, bio polymers and metabolic 

reactions in a living system. 

OUTCOME: 
 

• This paper in biochemistry has been designed to provide the student with a firm foundation in the 

biochemical aspects of cellular functions which forms a base for their future research. 
 

Unit I 
 

Principles of Bioenergetics. Glycolysis and carbolism of hexoses the citric acid cycle.Oxidation 

of fatty acids. Oxidation of amino acids. Oxidative phosphorylation.Glyoxylate cycle, TCA cycle, 

Kreb cycle, Pentose Phosphate pathway. Nitrogen cycle. 

Unit II 

Carbohydrate – types, structure and functions of carbohydrates,biosynthesis, lipidbiosynthesis, C2, 

C3, C4 cycles. Biosynthesis of fatty acids and triacyl glycerol.Secondary metabolites – occurrence, 

classification and functions of phenolics, terpenes,flavonoids, alkaloids, saponins, 

glycosides.Applications of secondary metabolites in food, dairy, agricultural, cosmetics and 

pharmaceutical Industries. 

Unit II 

Antigens, Antibody & Ag-Ab Interaction - Antigens: - Immunogenicity vs Antigenicity,Factors 

influencing Immunogenicity, Adjuvant, Epitopes & Haptens, super antigens, autoantigens. 
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Antibody:- Structure, classes & functions, Allotypes & Idiotypes. Basicprinciples of Antigen- 

Antibody Interaction. Immunological techniques: Principles &Applications: Precipitation & 

agglutination, Radio. Immunoassay, Enzyme linkedImmunosorbent Assay etc. 

Unit III 

Mechanism of Immune response, Generation of Immunological diversity, Antigenrecognition, 

Lymphocyte development &activation, Lymphocyte interaction, cytokines &lymphoid system. 

 
Unit III 

 

Biosynthesis of amino acids, nucleotides and related molecules. Classification of proteins based 

on functions and solubility, types of proteins structure and functions.Chemical synthesis of 

peptides and oligosaccharides. A general account of secondary metabolic pathway. 

Unit IV 

 

Integration and hormonal regulation of mammalian metabolism. Biological membraneand 

transport. Enzymes classification, mechanism, factors affecting enzyme actionVitamins and 

minerals. 

Unit V 

Lipids classification, importance, fatty acids, essential non essential fatty acids.Prostanglandins,  

leukotrlienes, thrombaxanes, interferons and interleukins. Antibiotics, cytoskeletal organization, 

riboazymes. 
 

 

Book references: 
 

• Principles of Biochemistry – A.L. Lehninger, D.L., Nelson and MM Cox 1993Wokrth 

Publishers, New York. 

• Biochemistry – L. Styler 1994 Freeman & Co New York. . 
 

• Biochemistry – G. Zubay 1988 macmillan Publishing Co New Yorkand Business 
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Course Code MICROBIOLOGY & MOLECULAR 

GENETICS LAB 

L T P C 

20217SEC14L 0 0 4 2 

 

• AIM:This paper in genetics has been structured to give the student an in depth knowledge of the 

organization of the genome in prokaryotes and eukaryotes, the principles of genetic inheritance and 

other vital aspects such as Hardy Weinberg law, pedigree analysis and the genetic basis of disease 

inheritance. 

OBJECTIVE: 
 

• The major objective of the paper is to envisage thorough knowledge in genetics and genome 

organizations in organisms. 

OUTCOME: 
 

• After successful completion of the paper the students will get an overall view about genetic makeup 

of organisms and can take up a career in research. 

 

1. Culture media preparation liquid and solid media. 
 

2. Selective differential media 
 

3. Methods of sterilization and testing of sterility 
 

4. Enumeration of bacteria, fungi and actinomycetes from soil 
 

5. Pure culture techniques – Pour, spread and looping methods 

6. Maintenance and preservation of cultures 
 

7. Staining of Bacteria – gram, spore and AFB, Fungal wet mount – LPB 
 

8. Motility test – hanging drop and soft agar inoculation 
 

9. Water quality test – MPN 
 

10. Effect of different parameters on bacterial growth kinetics (Substrate, pH, 

Temperature) 

11. Single colony – isolation and checking for genetic markers, measurements of 

growth rate one step growth curve using T7 phage. 

12. Induced mutagenesis and isolation of antibiotic resistant and auxotrophic mutants 

enrichment methods for auxotrophic and antibiotic resistant mutants. 

13. Genetic mapping by p1 transduction, genetic mapping of conjugation and 

transformation. 
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14. Transposan mutagenesis of chromosomal DNA, Transposan mutangenesis of 

plasmid DNA 

15. Expeiments with gene fusion. 
 

Book references: 
 

1) Sadasivam, S. and Manickam A. Biochemical Methods, 2nd Edition, New age 

International Private Ltd. Publishers. 

2) Laboratory Techniques in Biochemistry and Molecular Biology. 
 

3) A short Course in Bacterial Genetics – J.H. Miller 1992, Cold Spring Harbour 

Laboratory. 

4) Methods for Genetics and Molecular Bacteriology – RGF Murray, W.A. Wood & 
 

N.B. Krig 1994 American Society for Microbiology. 
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Course Code DISCIPLINE SPECIFIC ELECTIVE I 
 

Immunology 

L T P C 

20217DSC15A 5 0 0 4 

 
AIM: 

 

• Understanding the immune system, antigen antibody reactions, applications of 

immunological techniques, humoral and cell mediated immunity, hypersensitivity 

reactions and hybridoma technology. 

OBJECTIVE: 

 

• To expose the students with various immune systems of human body. 

 

OUTCOME: 

 

• This course will provide the student insights into the various aspects of Immunology such 

as classical immunology, clinical immunology, Immunotherapy and diagnostic 

immunology. 
 

Unit I 

Molecular cells & organs of Immune system, Historical perspective, Innate Immunity:-Skin, 

Mucosal Surface, Physiological barrier, Inflammation, Adaptive Immunity,Molecules of innate & 

Acquired immune system:- Complement, Interferon, othermolecules Cells of Innate & Acquired 

Immune system. Organs of the immune system:-Primary Lymphoid organs, Secondary Lymphoid 

organs, Lymphatic etc. 

Unit II 

Antigens, Antibody & Ag-Ab Interaction - Antigens: - Immunogenicity vs Antigenicity, Factors 

influencing Immunogenicity, Adjuvant, Epitopes & Haptens, super antigens, autoantigens. 

Antibody:- Structure, classes & functions, Allotypes & Idiotypes. Basicprinciples of Antigen- 

Antibody Interaction. Immunological techniques: Principles &Applications: Precipitation & 

agglutination, Radio. Immunoassay, Enzyme linkedImmunosorbent Assay etc. 

Unit III 

Mechanism of Immune response, Generation of Immunological diversity, Antigenrecognition, 

Lymphocyte development &activation, Lymphocyte interaction, cytokines &lymphoid system. 

Unit IV 

MHC & Transplantation Immunology - MHC:- General organization, MHC molecules &genes, 

Cell recognition of self & nonself, MHC restriction, Tolerance:- Central Peripheral& acquired 

tolerance. HLA typing methods using serological and molecular techniques. 

 

 
 

Unit V 

 

The Immune system in Health & Disease, AIDS & other Immunodeficiencies, Autoimmunity & 
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autoimmune diseases. Hypersensitivity, Vaccines:- Principle & types ofvaccines, Recent advances 

in vaccination, Monoclonal & Recombinant antibodies.Immunological techniques:RIA, ELISA, 

Immunocytochemistry, Immunoblotting,Flurescence antibody techniques. 

• Book references: 

 

• Immunology – An Introduction, Tizard R. Jan, 1995Immunology – Roitt Ivan, Jonathan 

Brastoff, David Male, 1993. 

• Immunology – Janis Kubey, 3rd Edition. 

 

• Text Book of Microbiology – Anathanarayanana R and Jayaraman Panikar, 1996. 

• Immunology – Weir D.M. and Steward, J. 1997. 8th Edition Churchill Livingston 

New Yor 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Course Code DISCIPLINE SPECIFIC ELECTIVE L T P C 
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20217DSC15B BIOSAFETY AND BIODIVERSITY 5 0 0 4 

 
 

AIM: 
 

• This course has been designed to provide the student insights into these invaluable areas 

of biotechnology, which play a crucial role in determining its future use and applications. 

OBJECTIVE: 
 

• Students get an idea about the advantages and disadvantages of biotechnological 

applications, ethical implications, and intellectual property rights. 

OUTCOME: 
 

• To study the diversity of plants and animal life in a particular habitat, ethical issues and 

potential of biotechnology for the benefit of man kind 
 

Unit 1: 

Introduction and historical background. Introduction to biological safety cabinets, primary 

containment for biohazards, biosafety levels, biosafety levels of specific microorganisms, 

recommended biosafety levels for infectious agents and infected animals. Biosafety guidelinesby 

Government of India. Definition of GMOs and LMOs. 

Unit 2: 
 

Environmental release of GMOs, risk assessment; risk management and communication. 

Overview of national regulations and relevant international agreements including gCartagena 

protocol. 

UNIT 3 : 
 

Biodiversity – Concept and Definition Scope aUnit II 
 

Antigens, Antibody & Ag-Ab Interaction - Antigens: - Immunogenicity vs Antigenicity,Factors 

influencing Immunogenicity, Adjuvant, Epitopes & Haptens, super antigens, autoantigens. 

Antibody:- Structure, classes & functions, Allotypes & Idiotypes. Basicprinciples of Antigen- 

Antibody Interaction. Immunological techniques: Principles &Applications: Precipitation & 

agglutination, Radio. Immunoassay, Enzyme linkedImmunosorbent Assay etc. 

Unit III 

Mechanism of Immune response, Generation of Immunological diversity, Antigenrecognition, 

Lymphocyte development &activation, Lymphocyte interaction, cytokines &lymphoid system. 

EMPLOYABILITY / ENTREPRENEURSHIP /SKILL DEVELOPMENT 
 

Constraints of Biodiversity Science, Composition and Scales of Biodiversity: Genetic Diversity,  

Species/ Organismal Diversity, Ecological/ Ecosystem Diversity, Landscape/ Pattern Diversity, 
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Agrobiodiversity, Biocultural Diversity and Urban Biodiversity. 

UNIT 4 : 
 

Values of biodiversity Instrumental/Utilitarian value and their categories, Direct use value; 

Indirect/ Non-consumptive use value, Introduction to Ecological Economics; Monetizing thevalue 

of Biodiversity; Intrinsic Value; Ethical and aesthetic values, Anthropocentrism, Biocentrism, 

Ecocentrism and Religions; Intellectual Value; Deep Ecology. 

UNIT 5 : 
 

Threats to biodiversity Habitat Destruction, Fragmentation, Transformation, Degradation and 

Loss: Causes, Patterns and consequences on the Biodiversity of Major Land and Aquatic Systems 

Invasive Species’ pathways, biological impacts on terrestrial and aquatic systems. 

Extinction: Types of Extinctions, Processes responsible for Species Extinction, Current and 

Future Extinction Rates, IUCN Threatened Categories, Sixth Extinction/Biological Crisis. 

REFERENCES 
 

• Groom MJ, Meffe GR and CR Carroll,  (2006). Principles of Conservation Biology. 

Sinauer Associates, Inc., USA 

• Krishnamurthy KV, (2003). Textbook of Biodiversity. Science Publication 
 

• Primack R, (2014). Essentials of Conservation Biology. Sinauer Associates, 

 

• Hambler C and SM Cannly, (2013). Conservation. Cambridge University Press. 
 

• Van Dyke F, (2008). Conservation Biology Foundations, Concepts, Applications 2nd 

Edition, 

 

 

 
 

 

 

 

 

 

 

Course Code  

CELL & MOLECULAR  BIOLOGY 
L T P C 

20217AEC21 5 1 0 5 

 
 

AIM: 
 

• This paper provides a thorough knowledge about structure and function of cells, cellular energetics, 

protein trafficking, bio molecules and cellular development. 
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OBJECTIVE: 
 

• Understanding the structural and functional aspects of the cell provides the student with a 

strong foundation in the molecular mechanisms underlying cellular function. 

OUTCOME: 
 

• Students after completion of this paper will be exceptionally well prepared to pursue 

careers in cellular and sub cellular biological research, biomedical research, or medicine 

or allied health fields. 
 

UNIT-I: 

Cell architecture: Structure of cells – structure of prokaryotic and eukaryotic cells; Surface 

appendages – Cilia and Flagella, Capsules, Pili, Fimbriae and slime layers; Cell walls – Algae, 

fungi, bacteria ; Membranes of Gram positive, Gram negative bacteria and acid fast bacteria; 

protoplast, spheroplast and endospores; Transport across membrane – active and passive 

transport, transport channels and pumps, transport across nuclear membrane; 

Neurotransmission, neuromuscular junction. 

UNIT-II: 
 

Cellular constituents: Cytoskeleton and structural components – Microfilaments, Intermediate 

filaments, Microtubules; Mitochondria – structure, biogenesis; Chloroplast – structure, biogenesis; 

Endoplasmic reticulum and Golgi complex – structure, function, vesicular transport and import 

into cell organelles; Structure and function of ribosomes, mesosomes, lysosomes, peroxysomes. 

UNIT-III: 

Nucleus: Nucleus structure – structural organization, nucleosome, supranucleosomal structures, 

specialized chromosomes, polytene and lamp brush chromosomes and chromosome banding; 

Nucleic acid structure: DNA and RNA. 

UNIT-IV: 
 

Cell cycle: Mechanism of cell division – Mitosis, meiosis and genetic recombination; regulation 

of cell cycle – factors and genes regulating cell cycle (Cyclins, CDK and CDKI). Biochemistry 

and molecular biology of Cancer – malignant growth, tumour suppressor genes (p53, RB) and 

oncogenes (Ras), chemical carcinogenesis, hormonal imbalances. 

UNIT-V: 

Cellular development: Extracellular matrix – cell to cell and cell-matrix adhesion, cell 

junctions; Cellular systematic – components of systematic, receptors (cell surface – GPCR, 

RTK, TGF-β, Hedgehog, Wnt, Notch-Delta, NF-Κb, ion channels; intracellular – NO, Nuclear 

receptor), secondary messengers, effectors ; cell differentiation; gametogenesis andfertilization; 

development of Drosophila and Arabidopsis – spatial and temporal regulation ofgene expression. 
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REFERENCES 
 

• Introduction to genetics: A molecular approach, T.A. Brown, Garland Science, 2011. 
 

• Molecular Biology of the Gene (7th Edition, J.D.Watson, Tania A. Baker, Stephen P. Bell 

• Michael Levine, Richard Losick) Benjamin/Cummings Publ. Co., Inc., California, 2013 
 

• Genes XI (9th Edition ) Benjamin Lewin, Jones & Bartlett Learning, 2008 
 

• Molecular biology and Biotechnology. A comprehensive desk reference, R.A. Meyers 

(Ed) Wiley-Blackwell Publishers, 1995 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 
 

Course Code  

BIOPHYSICS & BIO INFORMATICS 
L T P C 

20217AEC22 5 1 0 5 

 
 

AIM: 
 

• Biology is fast becoming an interdisciplinary science. There is accumulation of large amount of 

information in different areas of biology - on genome sequences of many organisms, genetic and 

biochemical interaction networks, cell interactions during development, and organism response to 

environmental stimuli, along with molecular understanding of diseases. This has led to the 3878



emerging need for a holistic description of the working of biological systems at different scales. 

OBJECTIVES: 
 

• Togain an appreciation for the field of systems biology. To understand and learn the technical 

details of several current experiments or technologies used in the field of systems biology. To 

understand some of the larger questions and issues with systems biology and large-scale data 

collection and analysis. 

OUTCOMES: 
 

• This paper has been designed to give the students comprehensive training in the emerging and 

exciting upcoming filed of Systems Biology, which will help students to get career in both 

Sindustry/R&D. 

UNIT-1 
 

Physics and biology: scope and methods of biophysics. Levels of molecular organization. 

Association of macromolecules, lipids in biological membranes. Protein in biological membranes. 

Molecular mechines and dynamics. 

UNIT-II 

Understanding structures of proteins at different levels.- primary, secondary, tertiary and quarterly: 

conformational analysis and forces. Understanding structures of nucleic acids at different levels- 

primary, secondary, tertiary and quarterly: conformational analysis of interactions- 

polysaccharides 

UNIT-III 

Introduction to Bio informatics-scope and application characteristics of hardware and software. 

Types of computer, Bio- chips, computer network sending and receiving e-mail. Internet 

browsing- searching biological articles information in internet. 

 

 

 

UNIT-IV 
 

Computer applications in biology- uses of databases in biology- analysis of proteins and nucleic 

acid sequence- molecular modeling- introduction to data processing- files- data collection- 

preparation-editing- backup- file recovery-procedure-sorting-searching and merging. 

UNIT-V 
 

Biomolecules- carbohydrate, protein, lipids and nucleic acids, protein conformation-prediction of 

protein structure-fold recognition, comparative modeling (homology)-basic principles of X-ray 

diffraction studies, NMR, Mass spectroscopy in identifying protein information. 

Reference books: 
 

• Introduction to protein structure by C. Branden and J. Tooze(1991) Garland publishing 

company 3879



• Biochemistry by L.Stryer. (1995) WH freeman and co. 

• Biophysical chemistry part-I& III by cantor amd schimmel(1980) WH freeman and co. 

• Biophysics and bio physical chemistry by debajyoti Das (1987) academic press. 

• Molecular databases for protein sequence and structure studies by sillinee. JA and sillince 

.M (1991) spring verlag. 

• Sequence analysis primer by M. Gribskov, J.Dvvereux()1989 stockton press. 
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Course Code  

INDUSTRIAL BIOTECHNOLOGY 
L T P C 

20217AEC23 5 0 0 4 

 

 

AIM: 
 

• To understand the, environmental pollution and remediation using Biotechnology and its 

control. 

OBJECTIVE: 
 

• Students will get an idea about the hazards to our environment, solutions to protec it and 

for sustainable development. 

OUTCOMES: 
 

• This course is important in the era of industrialization leading to environmental hazards 

and hence will help   students to take up a career in tackling industrial pollution and also 

to take up the research in areas like development of biological systems for remediation of 

contaminated environments (land, air, water), and for environment-friendly processes such 

as green manufacturing technologies and sustainable development. 

UNIT-I 
 

Industrial microbiology an introduction- modern fermentation process and biochemical 

engineering- isolation, screening and strain improvement of microorganisms. 

UNIT-II 
 

Media design and sterilization for fermentation processes- media requirements for fermentation 

processes- examples of simple and complex media. Design and usage of commercial media for 

industrial fermentations- batch and continous fermentations system- sterilization system of liquid 

media and air. 

UNIT-III 

Basic principles of bioprocess-media formulation- fermentation equipment and its use- type of 

fermentor (Batch and continuous fermentor) and its application. Tray, CSTR, BCF, HFMB, RBC 

and inner and outer loop. 

UNIT-IV 

Traditional industrial process – anaerobic process ethanol, lactic acid, acetone- butanol 

production)- aerobic process (citric acid baker’s yeast penicillin production). 

UNIT-V 

Medical application of bioprocess engineering- commercial tissue culture process- gene therapy 

using viral vectors- models of viral infections- mass production of retrovirus. Advanced biological 
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waste water treatment applications 

EMPLOYABILITY / ENTREPRENEURSHIP/ SKILL DEVELOPMENT  

 REFERENCES: 

• Industrial microbiology by J.H patel 

• Industrial microbiology by G.H casida 
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Course Code MOLECULAR BIOLOGY & 

INDUSTRIAL BIOTECHNOLOGY lab 

L T P C 

20217SEC24L 0 0 4 2 

 

AIM: 

This paper provides a thorough knowledge about structure and function of cells, cellular 

energetics, protein trafficking, bio molecules and cellular development. 

 

OBJECTIVE: 

Understanding the structural and functional aspects of the cell provides the student with a strong 

foundation in the molecular mechanisms underlying cellular function. 

 

OUTCOME: 

Students after completion of this paper will be exceptionally well prepared to pursue careers in 

cellular and sub cellular biological research, biomedical research, or medicine or allied health 

fields 

 

➢ Living cells preparation by histochemical techniques 

➢ Microtomy 

➢ Squash preparation of onion root tip 

➢ Production of enzyme (amylase) 

➢ Immobilization of cells and enzymes by calcium alginate method 

➢ Effect of different parameters on bacterial growth kinetics (ph, temperature) 

➢ Production of organic acid 

➢ Immunocytochemical analysis for specific cellular constituents 

➢ Cytochemical study of cells/ cell types using specific dyes reagents 

➢ Estimation of protein and carbohydrates 

➢ Alcoholic fermentation of fruit juice by yeast (Saccharomyces cerevisiae) 

➢ Separation of amino acid by paper chromatograph. 

EMPLOYABILITY / ENTREPRENEURSHIP/SKILL DEVELOPMENT 

REFERENCE:  
 

• Sadasivam.S and Manickam.A biochemical methods H Edition. New Age nternational 

PVT. Publishers. 

• Boyer R. Modern experimental biochemistry, III edition, Benjamin cummings publishers. 
 

 

Course Code  L T P C 
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20217DSC25A ENDOCRINOLOGY 5 0 0 4 

 
 

AIM: 

This is a comprehensive study of the endocrine system which will allow the student to  
integrate and better understand the functions of the other systems of the body. The relationship of the 

nervous system to the endocrine system is explored in the context of signaling within a multicellular 

organism.. 

OBJECTIVE: 

 

• To have a basic understanding of the endocrine system. 

 

OUTCOMES: 

 

• To know the pathophysiological significance of the system with special reference to 

humans. 

UNIT-I 

Hormones in general- definition- types of secretions- nature-classification, synthesis and their role- 

feedback control with specific examples hormone action proteins and steroids- cell signaling in 

hormone action 

UNIT-II 

Hypothalomo hypo physical axis – hormones of hypothalamus and their role structure of pituitary 

–secretions-physiological role- pathophysiology current status of pituitary as a master gland. 

 
 

UNIT-III 

 

Thyroid- parathyroid – structure- hormones- synthesis-storage-release-carrier proteins(eb. 

TBA&TBG)-physiological role-pathophysiology. 

 

UNIT-IV 

Adrenal and gonadal hormones- steroid biosynthesis- maintenance of cyclicity physiological role- 

pathophysiology- steroids in metabolism 

UNIT-V 

Gastro intestinal hormones-pancreas as an endocrine organ- secretions- functions-physiological 

role and pathophysiology other endocrine organs in vertebrates insect and crustacean hormones- 

their role in growth and metamorphosis. 

REFERENCE: 

 

• Text book of endocrinology-williams 
 

• Physiological review of biochemistry-harper and others 
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Course Code DISCIPLINE SPECIFIC ELECTIVE II 
 

BIOETHICS AND IPR 

L T P C 

20217DSC25B 5 0 0 4 

 
 

AIM: 
 

• To acquire to acquire specialized knowledge of law and practice relating to Insurance. 

OBJECTIVE: 
 

• The aim of this paper is to introduce the basic concepts of Intellectual property laws to 

the students for first time and familiarize them with the kind of rights, remedies and 

licensing regime associated with each kind of intellectual property so that students can have 

a basic understanding of Intellectual Property laws. 

OUTCOME: 
 

• To get registration in our country and foreign countries of their invention, designs and 

thesis or theory written by the students during their project work and for this they must 

have knowledge of patents, copy right, trademarks, designs and information Technology 

Act. Further teacher will have to demonstrate with products and ask the student to identify 

the different types of IPR’ 

Unit 1: Overview of Intellectual Property 

Introduction and the need for intellectual property right (IPR) - Kinds of Intellectual Property 

Rights: Patent, Copyright, Trade Mark, Design, Geographical Indication, Plant Varieties and 

Layout Design – Genetic Resources and Traditional Knowledge – Trade Secret - IPR in India : 

Genesis and development – IPR in abroad - Major International Instruments concerning 

Intellectual Property Rights: Paris Convention, 1883, the Berne Convention, 1886, the Universal 

Copyright Convention, 1952, the WIPO Convention, 1967,the Patent Co-operation Treaty, 1970, 

the TRIPS Agreement, 1994 

Unit2: Patents 

Patents - Elements of Patentability: Novelty , Non Obviousness (Inventive Steps), Industrial 

Application - Non - Patentable Subject Matter - Registration Procedure, Rights and Duties of 

Patentee, Assignment and licence , Restoration of lapsed Patents, Surrender and Revocation of 

Patents, Infringement, Remedies & Penalties - Patent office and Appellate Board 

 

 

 

 

 
Unit 3: Copyrights 

 

Nature of Copyright - Subject matter of copyright: original literary, dramatic, musical, artistic 3885



works; cinematograph films and sound recordings - Registration Procedure, Term of protection, 

Ownership of copyright, Assignment and licence of copyright - Infringement, Remedies & 

Penalties – Related Rights - Distinction between related rights and copyrights 

Unit 4: Trademarks 

Concept of Trademarks - Different kinds of marks (brand names, logos, signatures, symbols, 

well known marks, certification marks and service marks) - Non Registrable Trademarks - 

Registration of Trademarks - Rights of holder and assignment and licensing of marks - 

Infringement, Remedies & Penalties - Trademarks registry and appellate board 

EMPLOYABILITY / ENTREPRENEURSHIP /SKILL DEVELOPMENT 
 

Unit 5: Other forms of IP 

Design: meaning and concept of novel and original - Procedure for registration, effect of 

registration and term of protection 

Geographical Indication (GI): Geographical indication: meaning, and difference between GI and 

trademarks - Procedure for registration, effect of registration and term of protection Plant Variety 

Protection 

Plant variety protection: meaning and benefit sharing and farmers’ rights – Procedure for 

registration, effect of registration and term of protection Layout Design Protection 

Layout Design protection: meaning – Procedure for registration, effect of registration and term 

of protection 

.Reference book: 
 

• V K Ahuja; Law relating to Intellectual Property Rights; Lexis Nexis, 2017 Reference 
 

• Journal: 1. Journal of Intellectual Property Rights (JIPR); NISCAIR 
 

• Text book: 1. Neeraj Pandey and Khusdeep Dharni; Intellectual Property Rights; PHI 

learning Pvt.Ltd., India 2014 

 

 

 

 

 

 
 

 

 

 

 

Course Code  
RESEARCH METHODOLOGY 

L T P C 

20217RMC26 3 0 0 2 
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AIM: 
 

• This course introduces and discusses approaches, strategies, and data collection methods relating 

to research in social sciences. Students will consider how to select the appropriate methodology for 

use in a study to be performed. 

OBJECTIVE: 
 

• This course aims to guide Master One students at the Section of English in the university of Biskra 

towards achieving competence and proficiency in the theory of and practice to research. This 

fundamental objective can be realised through helping these students to develop the subject of their 

research, encourage the formation of higher level of trained intellectual ability, critical analysis, 

rigour, and independence of thought, foster individual judgement, and skill in theapplication of 

research theory and methods, and develop skills required in writing research proposals, reports, 

and dissertation 

OUTCOME: 
 

• To culminate this final stage, students will learn to write a comprehensive research proposal that 

may be conducted in the future. 

Unit I –Research 
 

Selection of problem-stages in the execution of research: choosing a topic to publication- 

preparation of manuscript-report writing- format of journals – proof reading – sources of 

information: Journals, reviews, books, monographs, etc, Bibilograpy. Journal; standard of 

research journals – Impact factor. 

Unit II: Statistical method 

Measures of dispersion: Universe and population – delimiting population – sampling method – 

random sampling, stratified random sampling – types of variables: qualitative and quantitative 

variables – continuous and discontinuous variables – scaling method S- mean – standard deviation 

– standard error – coefficient of variation. 
 

EMPLOYABILITY / ENTREPRENEURSHIP /SKILL DEVELOPMENT 
 

Unit III 

Coparision of means, chisquard test, student test (ANOVA ‘’portioning of variation). F test – 

model sums on one way ANOVA with interpretation of data – introduction to MANIVA – 

Statistical and their use – significance test and fixing levels of significance – use of 

statisticalsoftware like COSTAT and STATISTICA. Breif introduction to pie and histograms. Use 

of LCD. 

UNIT IV: 

Chromatography – priniciple, operative technique and applications of paper, TLC, adsorption 

chromatography, GLC and HPLC. Ion-Exchange, molecular sieve, Electrophoretic techniques – 

principle and technique of gel, SDS, high voltage and discontinuous electrophoresis, isoelectric 

focusing, plused field gel electrophoresis and capillary electrophoresis. Spectrometry – 3887



Centrifugation techniques. 

UNIT V: 
 

Unit2: Patents 
 

Patents - Elements of Patentability: Novelty , Non Obviousness (Inventive Steps), Industrial 

Application - Non - Patentable Subject Matter - Registration Procedure, Rights and Duties of 

Patentee, Assignment and licence , Restoration of lapsed Patents, Surrender and Revocation of 

Patents, Infringement, Remedies & Penalties - Patent office and Appellate Board 

 
Unit 3: Copyrights 

Nature of Copyright - Subject matter of copyright: original literary, dramatic, musical, artistic 

works; cinematograph films and sound recordings - Registration Procedure. X-Rays 

– X-Ray diffraction, crystals and detectors, quantitative analysis and applications. Radio chemical 

methods – Basic concepts, counting methods and applications. Autoradiography, detection and 

measurement of radioactivity, applications of radioisotopes in biology. 

 
References:- 

 

• An introduction to practical biochemistry by David T. Plummer. 

• Laboratory Manual in Biochemistry by Pattabiraman and Acharya 

• Practical Biochemistry by J. Jayaraman. 

• Analytical Biochemistry, D. J. Homie and Hazel Peck, Longman group, 3rd edition, 1998. 

• Physical Biochemistry – Application of Biochemistry and Molecular Biology, David 

Friefelder, W.H Freeman and Co, 2nd Edition 1999. 

• Experimental Biochemistry, Robert Switzer and Liamgarrity, W.H. Freeman and Co, 3rd 

1999. 

• Davis, G.B and C.A Parker, 1997. Writing the doctoral dissertation, Barrons Education 

series, 2nd edition, Pp 160, ISBN: 081208005 

• Duneary, P. 2003. Authoring a Ph. D thesis: how to plan, draft, write and finish a doctoral 

dissertation. Plagrave Macmillan, Pp256. ISBN 1403905843 
 

 

 

 

 

 

 

Course Code  

GENOMICS 
L T P C 

20217AEC31 6 1 0 6 

 

AIM: 

• To study prokaryotic and eukaryotic genomes, general methods of genome sequencing techniques, 

genome analysis and annotations, genome mapping techniques and applications of genomics. 

OBJECTIVE: 

• Explain the aspects of genome organisation, analysis and applications. 

• Provide the details of prokaryotic and eukaryotic genome. 3888



 
OUTCOME: 

• Acquire the aspects of Gene Contig and Shotgun method. 

• Know the features of the Genome Mapping databases. 

 
UNIT -I INTRODUCTION: Genome structure and anatomy of prokaryotic and eukaryotic genome – 

Nuclear genomes – Organelle genomes – Repetitive DNA sequence – Transposable elements– Pseudo 

genes – Genome databases – organisms-specific databases. 

 
UNIT -II GENOME SEQUENCING DNA sequencing techniques: Maxam Gilbert method – Sanger‟s 

method – Pyrosequencing – Whole genome sequencing – Gene Contig and Shotgun method – Human 

genome project. 

 
UNIT -III GENOME ANALYSIS AND ANNOTATION: Searching and locating Genes – Programs and 

databases – Determining function of genes – Gene Prediction – Methods of gene prediction – Softwares 

and tools. 

 
UNIT -IV GENOME MAPPING: Mapping databases – Types of mapping – Genetic mapping: DNA 

markers – RFLP, SSLP, RH maps, SNP – Linkage analysis – Physical mapping: Restriction mapping – 

FISH – STS mapping 

 
UNIT -V APPLICATIONS OF GENOMICS DNA: microarray and its applications – Medical applications: 

Development of Antibiotics – Vaccines – Drug discovery – Human genetics diseases: Identification – Gene 

Diagnosis and Gene therapy– Genomics in Plant Biology. 

 

EMPLOYABILITY / ENTREPRENEURSHIP /SKILL DEVELOPMENT 
 

MATERIALS FOR STUDY AND REFERENCE: 

 
• Brown T.A., Genomes 3 (3rd Edn.), Garland Science Publishing, New York, 2007. 

• Brown T.A., Gene Cloning and DNA Analysis – An Introduction (6th Edn.), A John Wiley & 

Sons, Ltd., Publications, UK, 2010. 

• Jeremy W. Dale and Malcolm von Schantz, From Genes to Genomes – Concepts and 

Applications of DNA Technology, John Wiley & Sons, Ltd., Publications, UK, 2002. 

• Richard J. Reece, Analysis of Genes and Genomes, John Wiley & Sons, Ltd., Publications, UK, 

2004. 
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Course Code  

PROTEOMICS 
L T P C 

20217AEC32 6 1 0 6 

 

AIM: 

• To understand the proteins enclosed by the genes with respect to structure, function, protein – 

protein interactions, techniques for separation and analysis, database and applications. 

 

OBJECTIVE: 

• Give a detailed description on protein sequencing. 

• Provide an overview of proteome databases. 

 

OUTCOME: 

• Gain knowledge on phylogenetic profiles 

• Describe the features of Yeast two-hybrid system. 

 
UNIT -I INTRODUCTION: Proteomics introduction – Protein sequencing – Protein Digestion Techniques 

– Mass Spectrometers for Protein and Peptide Analysis – Protein Identification by Peptide Mass 

Fingerprinting – Software Tools for Peptide Mass Fingerprinting: Finding the Matches – Peptide Sequence 

Analysis and Protein Identification with Tandem Mass Spectrometry 

 

UNIT -II PROTEOME DATABASES: Proteome databases – Comparative proteomics methods – 2D gel 

databases – Protein interaction data bases – Metabolic pathway databases – resources for interaction 

prediction – network and pathway visualization tools – Protein network analysis 

 

UNIT -III PROTEOMICS TOOLS : 2D gel electrophoresis and Mass spectra – Protein identification from 

2D gel, mass spectra and sequence data – Protein property prediction – bulk, active sites, modification sites, 

interactive sites, location, localization, stability, shape, domains properties, secondary and tertiary 

structures – Protein identification programs – Muscot – Peptldent – Protein prospector – GFS 

 

UNIT- IV FUNCTIONAL PROTEOMICS Functional proteomics – protein phenotypes – Protein-Protein 

Interaction Mapping: Experimental – Yeast two-hybrid system – phage display – protein fragment 

complementation assays – Computational approach 

 

UNIT -IV APPLICATION OF PROTEOMICS: Applications of Proteomics – Protein Expression Profiling 

– Identifying Protein – Protein Interactions and Protein Complexes – Mapping Protein Modifications – 

Protein Arrays and Protein Chips – Application of proteomics to medicine, toxicology and pharmaceuticals 

 

UNIT -V Current Contours: (For Continuous Internal Assessment only) Computational Proteomics and. 

Metabolomics- Sequence comparison. – Genome sequencing. – Proteomics. – Phylogeny. – Gene 

expression - Enzymology 

MATERIALS FOR STUDY AND REFERENCE 

• Baxevanis D and Ouellette BFF, Bioinformatics: A practical guide to the analysis of genes and 

proteins (3rd Edn.), John Wiley & Sons, Inc. 2005. 3890



• . Baxevanis D and Ouellette BFF, Bioinformatics: A practical guide to the analysis of genes and 

proteins (2nd Edn.), John Wiley & Sons, Inc. 2002. 

• Brown TA, Genomes (2nd Edn.), BIOS Scientific Publishers, Oxford, UK, 2002. 

• Sensen CW, Essentials of Genomics and Bioinformatics, Wiley–VCH. 2002. 

• Sensen CW, Hand book of Genome Research, Wiley–VCH Verlag GmBh & Co, 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

Course Code  

Genomics & Proteomics - lab 
L T P C 

20217SEC33L 0 0 5 3 

 3891



 

AIM: 
 

• The study of animal cells has helped us gain an insight not only in the structure and function 

of cells and tissues but also in different physiological, biochemical and immunological 

processes 

OBJECTIVE: 
 

• The major objective is to provide a world-class training experience for these students in an 

interdisciplinary research program connecting animal genomics with animal reproduction 

and biotechnology. 

OUTCOME: 

• This paper will help students interested in careers as laboratory, research or animal care 

technicians in the fields of veterinary and human health or biotechnology. 

 

• Isolation of DNA from bacteria, fungus,animal tissues. 
 

• Bacterial gene expression. 
 

• Restriction mapping. 
 

• PCR techniques. 
 

• DNA finger printing PFLP,RAPD. 
 

• Human Genome -Wellcome Trust Genome Browser 
 

• FlyBase - A Database of Drosophila Genes & Genomes. 
 

• Tandem repeats finder- A program to analyze DNA sequences 
 

• PeptideCutter - Predicts potential cleavage sites cleaved by proteases or chemicals in a 

given protein sequence. 

• PSORT - Program for the prediction of protein localization sites in c 
 

• PROSITE - Protein Domain, Family & Functional Site Prediction 
 

EMPLOYABILITY / ENTREPRENEURSHIP/ SKILL DEVELOPMENT  

 

 

 

REFERENCE:  
 

1. DNA cloning I & II by DM. Glover & BD. Hames(1995) IRL press. 
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2. PCR strategies by MA.Innis, DH.Gelfand & JJ. Sninskey (1995) academic press. 
 

3. Concepts in biotechnology- editors D.Balasubramanian et al. university press,(1996). 
 

4. Genetic engineering in animals. A.Puller(ed). VCH publishers. 
 

5. BioEssays- K.K. Jain MD 
 

6. Mapping of Genomes- Eric D. Green, Sue Klapholk. 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Course Code  L T P C 

20217DSC34A DISCIPLINE SPECIFIC ELECTIVE 

COURSE-III 

NANOBIOTECHNOLOGY 

5 0 0 4 

3893



 

 

AIM: 
 

• One of major applications of nanoscience is in biotechnology field. 

 

OBJECTIVE: 
 

• nanotechnology attracts students from various disciplines, a single course which starts 

bysensitizing students from a varied background about the biological/biotechnological basicsand 

culminates into modern day applications of nanoscience in biotechnology 

 

OUTCOME: 

 
• This course will act as a bridge between students from non-biology course at all levels 

 
Unit- I 

 

Basic biology principles and practice of micro fabrication techniques, Atomic force microscopy, 

biological production of metal nano particles, macro molecular assemblies. 

Unit-II 

Application in Biomedical and biological research, nano particles, viruses as nano- particles, 

nano chemicals and application., tumor targeting and other diagnostic application. 

Unit-III 

Developing drug delivery tools through nano biotechnology, nano particle based immobilization 

assays, quantum dots technology and its application. 

EMPLOYABILITY / ENTREPRENEURSHIP /SKILL DEVELOPMENT 
 

Unit-IV 
 

Synthesis and characterization of different classes of biomedical polymers their uses in 

pharmaceutical, cardiovascular ophthalmologic orthopedic areas. 

Unit-V 
 

Biosensors and nano biotechnology principles used in construction of microelectronic devices 

sensors and macro mechanical structures.and their functioning, immunonanotechnology. 
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Textv Book: 
 

• Nano Biotechnology by Balaji, Subbaih 

 
Reference Books: 

• Nanobiotechnology- concepts, applications and perspectives, niemeyer, christofm. 

Mirkin, chad a. wiley publishers. 

• Nanobiotechnology of biomimetic membranes, martin, donald (edt), 

springer verlag publishers. 
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Course Code DISCIPLINE SPECIFIC ELECTIVE 

COURSE-III 

Environmental biotechnology 

L T P C 

20217DSC34B 5 0 0 4 

 
 

AIM: 
 

• To understand the energy sources, environmental pollution and remediation using 

biotechnology and its control. 

OBJECTIVE: 
 

• Students will get an idea about the hazards to our environment, solutions to protect and for 

sustainable development. 

OUTCOME: 
 

• This course is important in the era of industrialization leading to environmental hazards 

and hence will help students to take up a career in tackling industrial pollution and also 

who is willing to take up the research in areas like development of biological systems for 

remediation of contaminated environments (land, air, water), and for environment- friendly 

processes such as green manufacturing technologies and sustainable development 
 

Unit I 

Introduction, Importance and Scope of Environment Biotechnology. Renewable 

and Non-Renewable Resources of Energy. Conventional fuels and their impact on 

Environment – Firewood, Animal wastes, Coal, Petroleum and Animal oils. 

 

Unit II 

Modern fuels and their impact on environment – Methanogenic Bacteria, Biogas 

Production, Microbial Hydrogen Production, Conversion of Sugar to Alcohol, 

Gasohol. Effect of Green Revolution and Industrial Revolution on Environment. 

 

Unit III 

Waste Water Pollution (Sewage) Treatment Process - Septic tank, Mechanical and 

Biological Treatment, Trickling Filters, Activated Sludge Process, Oxidation 

Ponds, Anaerobic Sludge Digestion. Solid Waste Disposal- Sanitary Landfills, 

Composting, Vermicompost 
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Unit IV 

Biofertilizers- Defination, Distinguished Features of Biofertilizers and Organic 

Manures. Role of symbiotic and asymbiotic nitrogen fixing bacteria in the 

enrichment of soil, Algal and fungal biofertilixers (VAM). 

Unit V 
 

Bioleaching- Ore Leaching and Role of Microbes in Mines ( copper, and Uranium). 

Environmental significance of Genetically modified microbes, plants and animals. 

Bio- assessment of environmental quality. 

EMPLOYABILITY / ENTREPRENEURSHIP /SKILL DEVELOPMENT 

 

Text Book: 

• Fundamental of Environmental Studies by Bharrgava, D.S 

 

Reference Books: 

• John E Smith – Biotechnology, Cambridge University Press 
 

• Presscott & Dunn - Industrial Mcrobiology, AVI publishing Co. USA 
 

• Mukerji, Singh & Garg - Frontiers in applied Microbiology, Prink House India, Lucknow 

Peppler & Perlman – Microbial Technology, Academic Presss, New York 

• Nicholas C Price – Fundamentals of Enzymology Chaplin & Bueke – Enzyme 

technology 

• Moses and Capes – Biotechnology- the Science and Business 
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Course Code Course Title L T P C 

202ENOEC Open Elective -Writing for the Media 4 0 0 2 
 

Aim: 

• To equip students to enter the realm of mass media. 

Objectives: 

• To help students to understand the intricacies of mass media 

• To know about the barriers to mass communication 

• To understand the function of mass media 

• To learn the different kinds of news 

• To enhance the different kinds of writing for media 

Outcome: 

• Understand the intricacies of mass media 

 
UNIT-I 

Mass communication- Barriers to mass communication and mass culture- Function of mass 

media - Media effects, Qualities of media men. 

UNIT-II 

News- Hard and soft news- Expected and unexpected news- Box news- Follow up news-Scoop- 

Filters- Human interest stories- Recognizing and evaluating news. 

UNIT-III 

News and views- News analysis, Editorial, Columns, Article, Middle reviews, Letters-Features. 

UNIT-IV 

Reporting- Crime, Court, Election, Legislature, Sports, Development Investigative, Interpretative 

depth. 

UNIT-V 

Writing for Media-Inverted pyramid style-Feature style-TV/Broadcast, New style writing 

TV/Radio Documentaries- Writing Advertisements-Practical 

 
References- 

Journalism -Susan 

Professional Journalism -John Hogenberg 

News Writing and Reporting -M.James Neal (Surjeet Publication) 

Professional Journalism  -M.V Komath 

The Journalist’s Handbook -M.V Komath 

Mass Communication & Journalism -D.S Mehta, 
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Course Code Course Title L T P C 

202MAOEC Open Elective – 

Applicable Mathematical Techniques 

4 0 0 2 

 

 

Aim: 

• To acquaint with the basic concept of Interpolation. 

Objectives: 

• Understand the basic concept of Interpolation. 

• To enhance the knowledge about Assignment Problems, Replacement Problems, 

Decision Analysis and Game Theory. 

Outcomes: 

• Students using OR techniques in business tools for decision making 

• Students develop Assignment problem and Replacement problems 

• Understand the concept of decision analysis and game theory 

• Students gets the knowledge about interpolation 

 
UNIT I 

Interpolation with unequal intervals: Newton’s, Lagrage’s, and inverse interpolation 

UNIT II 

Assignment Problems 

UNIT III 

Replacement Problems 

UNIT IV 

Decision Analysis 

UNIT V 

Game Theory 

 
References 

Unit I, “Numerical Methods in Science and Engineering” M.K.Venkatraman 

Units II to V, “Operations Research”, Kantiswarup, P.K. Gupta and Manmohan 
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Course Code Course Title L T P C 

202PHOEC Open elective 

Biomedical Instrumentation 

4 0 0 2 

 

Aim: 

• To understand the concepts and application of electronic Instrumentation in the Medical 

field. 

Objective: 

• Interpret technical aspects of medicine 

• Solve Engineering Problems related to medical field 

• Understand medical diagnosis and therapy 

Outcomes: 

• To familiarize students with various medical equipments and their technical aspects 

• To introduce students to the measurements involved in some medical equipment. 

• Ability to understand diagnosis and therapy related equipments 

• Understanding the problem and ability to identify the necessity of an equipment to a 

specific problem 

 

UNIT – I: Bio Electric Signals And Electrodes 

Fundamentals of medical instrumentation – Sources of biomedical signals – basic medical 

instrumentation – Intelligent medical instrumentation system – Origin of Bio electric signals – 

Recording Electrodes – Silver – Silver chloride electrodes – Electrodes for ECG – Electrodes for 

EEG – Electrodes for EMG. 

UNIT – II: Recording System And Recorders 

Basic recording system – General consideration for signal conditions – Preamplifiers – 

Biomedical signal analysis technique – main amplifier and driver stage – Writing systems – 

direct writing recorders – the ink jet recorders – Electrocardiograph, Electroencephalograph – 

Electromyography and other Biomedical recorders. 

UNIT – III: Measurement And Analysis Techniques 

Electro cardiography – measurements of Blood pressure - measurements of Blood flow 

and cardiac output, Respiratory therapy Equipment – Origin of EEG – Action Potentials of the 

brain – evoked potentials – Placement of electrodes – Recording set up – Analysis of EEG. 

UNIT – IV: Magnetic Resonance And Ultrasonic Imaging Systems 

Principles of NMR Imaging system – Image reconstruction Techniques – Basic NMR 

components – Biological efforts of NMR Imaging – Advantages of NMR Imaging System – 

Diagnostic ultra Sound – Physics of ultrasonic waves – metical ultra sound – basic pulse – echo 

apparatus, A – Scan – echocardiograph(M mode). 
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UNIT – V: Advanced Bio Medical Systems 

Pacemakers – Need for Cardiac pacemaker – External Pace makes – Implantable Pace 

makers – recent development in Implantable Pacemakers – Pacing system Analyzer – Defibrillator 

– Pacer – Cardioverter – Physiotherapy and electro therapy equipment – High frequency heat 

therapy – short wave diathermy – microwave and ultrasonic therapy – pain relief through electrical 

simulation. 

 

 

 
Books for Study 

1. R.S Khandpur, Handbook of Biomedical instrumentation, Tata McGraw Hill publishing 

company Limited. New Delhi,(2003). (Unit I,II,IV & V) 

2. Lestlie Cromwell, Fred J. Weibell, Erich A. Pfeiffer, Bio medical instrumentation and 

measurements, PHI, New Delhi.(Unit-III) 

Book for Reference 

1. M.Arumugam, Biomedical Instrumentation, Anuradha Agencies, Kumbakonam (2000). 
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Course Code Course Title L T P C 

202CHOEC Open Elective-Green Chemistry 4 0 0 2 
 

Aim: 

• To reduce the soil and water pollution in environment. 

Objectives: 

• To learn about the environmental status, public awareness in evolution, principles involved 

in green chemistry, bio-catalytic reactions, global warming and its control measures, 

availability of green analytical methods. 

Outcomes: 

• To understand the environmental status and evolution. 

• To know about the Pollution and its prevention measures. 

• To familiarize the green chemistry. 

• To learn about the bio-catalytic reactions. 

• To understand about the vitamins and antiobiotics. 

 
Unit I - Introduction 

Introduction-Current status of chemistry and the Environment-Evolution of the Environmental 

movement: Public awareness - Dilution is the solution to pollution-Pollution prevention. 

Unit II - Principles 

Green Chemistry – Definition – Principles of Green Chemistry - Why is this new area of 

Chemistry getting to much attention - Why should chemist pursue the Goals of Green Chemistry 

- The roots of innovation – Limitations. 

Unit III - Bio Catalytic Reactions 

Green Chemistry Using Bio Catalytic Reactions – Introduction - Fermentation and Bio 

transformations - Production of Bulk and fine chemicals by microbial fermentation Antibiotics – 

Vitamins - Bio catalyses synthesis of industrial chemicals by bacterial constructs - Future Tends. 

Unit IV - Green House Effect 

Green house effect and Global Warming – Introduction - How the green house effect is produced 

- Major sources of green house gases - Emissions of CO2 - Impact of green house effect on global 

climate - Control and remedial measures of green house effect - Global warming a seriousthreat - 

Important points. 

Unit V - Green Analytical Methods 

Future trends in Green Chemistry - Green analytical methods, Redox reagents, Green catalysts; 

Green nano-synthesis, Green polymer chemistry, Exploring nature, Biomimetic, Proliferation of 

solvent-less reactions; Non-covalent derivatization, Biomass conversion, emission control 

References: 

1. Introduction to Green Chemistry – M.Rayan and M.Tinnes 

2. New Trends in Green Chemistry – V.K.Ahluwalia and M.Kidwai 
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Course Code Course Title L T P C 

202CSOEC Open Elective-M- Marketing 4 0 0 2 
 

Aim : 

• To provide the conceptual and technological developments in the field of internet and 

web designing with the emphasis on comprehensive knowledge of internet. 

Objectives: 

• To understand the web designing and web development with the knowledge of internet. 

• To learn the overview of the design of HTML & Scripting Languages. 

• To learn the use of website and internet design and development. 

 
Outcomes: 

• Acquire knowledge about functionalities of Internet 

• Acquire knowledge about functionalities of world wide web 

• Explore markup languages features and create interactive web pages using them 

• Learn and design Client side validation using scripting languages 

• Acquire knowledge about Open source JavaScript libraries 

• Able to design front end web page and connect to the back end databases. 

 
UNIT I 

Internet, Growth of Internet, Owners of the Internet, Anatomy of Internet, ARPANET and 

Internet history of the World Wide Web, basic Internet Terminology, Net etiquette. Internet 

Applications – Commerce on the Internet, Governance on the Internet, Impact of Internet on 

Society – Crime on/through the Internet. Connectivity types: level one, level two and level three 

connectivity, Setting up a connection: hardware requirement, selection of a modem, software 

requirement, modem configuration, Internet accounts by ISP: Telephone line options, Protocol 

options, Service options, Telephone line options – Dialup connections through the telephone 

system, dedicated connections through the telephone system, ISDN, Protocol options – Shell, 

SLIP, PPP, Service options – E-mail, WWW, News Firewall 

UNIT II 

Network definition, Common terminologies: LAN, WAN, Node, Host, Workstation, 

bandwidth, Interoperability, Network administrator, network security, Network Components: 

Severs, Clients, Communication Media, Types of network: Peer to Peer, Clients Server, 

Addressing in Internet: DNS, Domain Name and their organization, understanding the Internet 

Protocol Address. Network topologies: Bust, star and ring, Ethernet, FDDI, ATM and Intranet. 

UNIT III 

Email Networks and Servers, Email protocols –SMTP, POP3, IMAp4, MIME6, Structure 

of an Email – Email Address, Email Header, Body and Attachments, Email Clients: Netscape mail 

Clients, Outlook Express, Web based E-mail. Email encryption- Address Book, Signature File. 

 
UNIT IV 

HTML page structure, HTML Text, HTML links, HTML document tables, HTML Frames, 3903



HTML Images, multimedia - ASP, VB Script, JAVA Script, JAVA and Front Page, Flash 

 
UNIT V 

Overview, SGML, Web hosting, HTML. CGL, Documents Interchange Standards, 

Components of Web Publishing, Document management, Web Page Design Consideration and 

Principles, Search and Meta Search Engines, WWW, Browser, HTTP, Publishing Tools Overview 

of Internet Security, Firewalls, Internet Security, Management Concepts and Information Privacy 

and Copyright Issues, basics of asymmetric cryptograms. 

Text Book 

World Wide Web design with HTML – C. Xavier – Tata McGraw – Hill – 2000. 

References 

1. Greenlaw R and Hepp   E   “Fundamentals of Internet and www” 2nd EL, Tata 

McGrawHill,2007. 

2. Ivan Bayross, “HTML, DHTML, JavaScript, Perl CGI”, 3rd Edition, BPB Publications. 

3. D. Comer, “The Internet Book”, Pearson Education, 2009. 

4. M. L. Young,”The Complete reference to Internet”, Tata McGraw Hill, 2007. 

5. Godbole AS & Kahate A, “Web Technologies”, Tata McGrawHill,2008. 

6. Jackson, “Web Technologies”, Pearson Education, 2008. 

7. B. Patel & Lal B. Barik, ” Internet & Web Technology “, Acme LearningPublishers. 

8. Leon and Leon, “Internet for Everyone”, Vikas Publishing House. 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Course Code Course Title L T P C 

20CM1OEC Open Elective-Financial Services 4 0 0 2 
 

AIM 

To analyze the various financial institutions and their services. 

OBJECTIVES 

I. To gain knowledge on financial services. 

II. To understand importance of various services including banking, insurance, mutual 3904



funds. 

UNIT – I 

Financial system-An Overview: Indian Financial System-Global Financial 

System-Financial Services Environment- Credit Rating –Factoring and Forfeiting 

–Leasing 

 

UNIT – II 

Financial Markets –An Overview: Definition-Role-Functions-Constituents- Financial 

Instruments-Capital Market instruments-Indian money and Capital Market-Global 

Financial Markets. 

UNIT – III 

Money Market –An Overview: Definition-Characterstistics-Objectives- 

Imporatance-Functions-Segment-Financial Institutions-Indian Money Market- Global 

Money Market 

Unit – IV 

Capital Market: Money Market-Characteristics-Functions-New financial 

Instruments-measures of Investor Protection-Indian Capital Market-Major Issues 

Unit-V 

Stock Exchange: History of Stock Exchange-Functions-Indian Stock Exchanges-Organization 

structure-Regulations of Stock Exchange –Recent Developments 

OUTCOME 

To introduces meaning and functions of Financial Intermediaries To 

understand the role of merchant bank and its services 

To provide information regarding management of mutual funds and 

Regulations 

To understand the role and functions of financial services Marketing To 

know the structure and types of debt Instruments 

To realize Foreign Exchange Market 

REFERENCE BOOKS 

1. Gordon , Natarajan – Financial Market and Services. 

2. Dr. S. Gurusamy – Financial services and Market. 

3. Kucchol S.C. – Financial Management 

4. Pandey I.M. – Financial Management. 

 

 

 

 
SEMESTER IV 

 
 

Course Code  

FOOD TECHNOLOGY 
L T P C 

20217AEC41 6 1 0 6 

 

Aim:This course aims to help the students to understand the various properties of food and 3905



the factors that make it vulnerable for spoilage 

Objectives: 
 

• This course is designed to understand the chemical nature and associated microbes of 

food and to understand the principles of food processing, preservation and manufacture. 

Outcomes: 
 

• To understand the basic food safety issues in the food market 

• To develop and evaluate quality of new food products using objective and subjective 

methodologies. 

• To understand the basic concepts in food chemistry and food analysis 
 

Unit I 
 

Basics of Food Technology Food chemistry: constituents of food - contribution to texture, flavour 

and organoleptic properties of food. Food additives - intentional and nonintentional and their 

functions. Enzymes in food processing. 

Unit II 
 

Microbiology of Food Sources and activity of microorganisms associated with food. Food 

fermentation & food chemicals. Food borne diseases - infections and intoxications. Food spoilage 

- causes. 
 

Unit III 

Food Processing Raw material characteristics; cleaning, sorting and grading of foods; physical 

conversion operations - mixing, emulsification, extraction, filtration, centrifugation, membrane 

separation, crystallization, heat processing. 

Unit IV 

3906



Food Preservation Use of high temperatures - sterilization, pasteurization, blanching, canning - 

concept, procedure & application; Low temperature storage - freezing curve characteristics. 

Factors affecting quality of frozen foods. Irradiation preservation of foods. 

Unit V 

Manufacture of Food Products Bread and baked foods. Dairy products - milk processing, cheese, 

butter, ice-cream. Vegetable and fruit products. Edible oils and fats. Meat, poultry and fish 

products. Confectionery, beverages. 

EMPLOYABILITY / ENTREPRENEURSHIP /SKILL DEVELOPMENT 
 

Reference Books 
 

1. Crosby, N.T. 1981. Food packaging Materials Applied Science Publishers, London. 
 

2. David, S. Robinson. 1997. Food Chemistry and nutritive value. Longman group, UK. 

3. Frazier, W.C. and Westhoff, D.C. 1988. Food Microbiology, 
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Course Code Course Title L T P C 

20217AEC42 BIOINSTRUMENTATION 6 1 0 6 
 

Aim: 
 

• The students searching for Biomedical Instrumentation Courses and Training Programs 

found the following related articles 

Objectives: 
 

• This course will give an understanding about the working principles, construction and 

applications of the instruments often used in the studies related to various disciplines of 

Biological Sciences. 

Outcomes: 

• Check for analytical functions and find the analytical function and study . 

• Learn the measurement systems, errors of measurement, 

• Demonstrate basic knowledge of Biotechniques 
 

Unit I 

Basic Instrumentation (Theory & Demo) Principles, operation protocol & applications of the 

following instruments: Weighing balance, pH meter, Polarography, Radioactivity, ECG, FTIR. 

Unit II 

Microscopy (Hands on) Observation of different microbes. Light – Bright & Dark field; Phase 

contrast, Inverted Phase contrast; Fluorescent, Electron – TEM & SEM; Confocal 

Unit III 

Spectroscopy (Theory & Demo) Colorimeter, Spectrometer, UV visible spectrometer, X – ray 

spectrometer, ELISA reader, Atomic absorption spectrometer, Flame photometer, Flourimeter & 

Spectro flourimeter. 

Unit IV 

Separation Techniques (Theory & Demo) Centrifugation - Principle, operation, types & 

applications. Chromatography - Principle, operation & applications - Paper – ascending, 

descending & Circular, TLC, HPTLC, GC, HPLC, Column Chromatography, Ion Exchange & 

Affinity Chromatography, LC – MS. 

Unit V 
 

Electrophoresis (Theory & Demo) Native & denatured - zone, iso-electrofocusing & 

isotachophoresis, 1D & 2D. PCR, MoldiTof 

 

 

Reference Books: 3908



 

• S.SadasivamA. Manickam. 2004. Biochemical Methods. 

• 2nd Edition. New Age International (p) Ltd, Publishers. 2. Dr. G.Rajagopal, Dr. 

B.D.Toora. 2005. Practical Biochemistry. 2nd Edition. Ahuja Book Company Pvt.Ltd. 

• J.Jayaraman. 2000. Laboratory Manual in Biochemistry. New Age International 

Publishers. 
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Course Code Course Title L T P C 

20217SEC43L FOOD TECHNOLOGY AND BIO 

INSTRUMENTATION LAB 

0 0 5 3 

 
 

Aim: 
 

• To understand the principle and application of Bioinstrumentation and food technology 

 

Objectives: 
 

• By doing this course the students will get hand on exposure & understand the chemical 

nature and associated microbes of food and the principles of food processing, preservation 

and manufacture. And the techniques used in understanding the biological process 

Outcomes: 
 

• Ability to apply principles of food engineering in industry. 

• Understand, identify and analyze a problem related to food industry and ability to find an 

appropriate solution for the same. 

1. Test for sensitivity of microorganisms. 

2. Down stream processes of enzymes – dialysis. 

3. Ion exchange chromatography – drying – cellulose column chromatography. 

4. Immobilization of yeast cell by alginate beads 

5. Bioassay techniques for antibiotics. 

6. Large scale production of organic acids, large scale production of solvents using fermentor 

(Demo)Visit to Distillery unit; alcohol production and pharmacological industries. Pasteur 

Institute (Field visit). 

7. Isolation & identification microbes from spoiled food. 
8. Production of yogurt, butter. 

9. Antibiotic production by different strains of microbes (Theory). 

10. Calculate BMI 

11. Handling of Colorimeter and Spectrophotometer 

 

EMPLOYABILITY / ENTREPRENEURSHIP /SKILL DEVELOPMENT  

 

12. Estimation of RNA by orcinol method. 

13. Estimation of DNA by Diphenylamine metho,Demonstratio 

14. Paper chromatography for separations and detections of simple sugars and amino acids. 

15. Separation of plant pigments by column chromatography. 

16. Thin layer chromatography of amino acids. 
 

Refrence book: 
 

• Laboratory Mannual in Biochemistry by J. Jayaraman. New Age International Publishers. 

2nd Edn. 1981. 

• Stanbury, P.F., A. Whitaker ans S.J. Hall. 1995. Principles of fermentation Technology, 

Pergamon, UK. 
 3910



Course Code Course Title L T P C 

20217 DSC44A GENE THERAPHY UTILIZATION 

PHARMACOLOGY 

5 0 0 4 

 

Aim: 

 

• After successful completion of the paper the students will get an overall view about genetic 

makeup of organisms and can take up a career in research. 

 

Objective: 
 

• This paper in genetics has been structured to give the student an in depth knowledge of the 

organization of the genome in prokaryotes and eukaryotes, the principles of genetic 

inheritance and other vital aspects such as Hardy Weinberg law, pedigree analysis and the 

genetic basis of disease inheritance. 

Outcomes: 
 

• understand some of the types of disease that might be treatable by gene therapy 

• understand the basic principals of genetic manipulation 

• Understand how genetics may be used in the design of drugs.. 
 

UNIT I: History of genetics 

Gene as the unit of mutation and recombination. Identification of DNA as the geneticmaterial. 

Mutations: Molecular nature, mutagenesis by nitrous acid, hydroxylamine,alkylating agents, 

intercalators and UV, origin of spontaneous mutations and control,parasexual process in bacteria, 

transformation, transduction and conjugal gene transferthe phenomena, mechanisms and 

applications. Fine structure genetic analysis withexamples. 

UNIT II: Genetic mapping 
 

Haplotype, Physical and Cytogenetic mapping, SNP, RFLP, TRE, PCR-OLA, SSCP, RAPD 
 

EMPLOYABILITY / ENTREPRENEURSHIP /SKILL DEVELOPMENT 
 

UNIT III: Identifying human disease genes 
 

General gene therapy strategies, Targeted killing of specific cells, Targeted mutation correction, 

Targeted inhibition of gene expression. Gene replacement therapy by viral vectors: Oncovirus, 

Lentivirus, Adenovirus, Adenoassociated virus, Herpes Simplex virus, Naked DNA or direct 

injection or particle bombardment-gene gun, Liposome mediated DNA transfer, Receptor 

mediated endocytosis, Repair of mutations in situ through the cellular DNA repair machinery, 

Antisense induced exon splicing, In-utero fetal gene therapy 
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UNIT IV: Gene blocking therapies 

Gene Knockouts, Gene disruption-p53, prion diseases, immunological, short RNA, Gene therapy 

for non-inheritable diseases, stem cell therapy, somatic cell gene therapy and germ line gene 

therapy 

UNIT V: Gene therapy: problem, solutions and future prospects 
 

Controversial issues in medical genetics 
 

In vitro fertilization, Prenatal sex determination, Surrogate therapy, Genetic counseling, Germline 

gene therapy, ELSI, NBAC, IPR, Patenting, Human transgene 

Refrence Books: 
 

• Human Molecular Genetics- Tom Strachan 

• Concepts of Genetics- William s. Klug 

• Emery’s Elements of Medical Genetics- Robert F. Mueller & Ian D. Young 

• Concepts of Genetics – W.S. Klug and M.R. Cumm Prentice Hall, 1997. 

• Introduction of Genetic Analysis of Griffths – Freeeman Co., 1996. 
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Course Code Course Title L T P C 

20217 DSC44B PLANT CONSERVATION & DISASTER 

MANAGEMENT 

5 0 0 4 

 

Aim: 
 

• Understanding foundations of hazards, disasters and associated natural/social phenomena. 
 

Objective: 
 

• To maintain essential ecological processes and life supporting systems. 

• To preserve the diversity of species or the range of genetic material found in the worlds 

organisms. 

• The course focuses on the reasons responsible for disaster, its impact on the environment 

and society. To impart the knowledge on the measures and steps to minimise or overcome 

the burden on the ecosystem. 

Outcomes: 
 

• To make sustainable utilization of species and ecosystems. 

• Familiarity with disaster management theory (cycle, phases)Knowledge about 

existing global frameworks and existing agreements (e.g. Sendai) 

 

UNIT I: Plant Diversity 
 

Biodiversity – Concept and Definition Scope and Constraints of Biodiversity Science, 

Composition and Scales of Biodiversity: Genetic Diversity, Species/ Organismal Diversity, 

Ecological/ Ecosystem Diversity, Landscape/ Pattern Diversity, Agrobiodiversity, Biocultural 

Diversity and Urban Biodiversity. 

UNIT II: Conservation challenges in the twenty first century 
 

Urbanisation; Creating knowledge society, Conflict management and decision making, 

Management of introduced species. 18 Evaluation of priorities for conservation of habitats and 

species Selection criteria for protection of species – species quality, IUCN Guidelines for Red List 

categories and criteria (version 7.0), Red List of Indian Flora and Fauna, Selection criteria for 

protection of habitats – hotspots, Conservation 

EMPLOYABILITY / ENTREPRENEURSHIP /SKILL DEVELOPMENT 
 

UNIT III : Introduction to Disasters 
 

Natural Disasters –Educative – Trends in Climatology, Meteorology and Hydrology. Seismic 

Activities. Changes in Coastal Zone, Coastal Erosion, Beach Protection. Coastal Erosion due to 

Natural and Manmade Structures. 

 
UNIT IV : Types of Disasters – Natural 
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Disasters – Nature and characteristics of Cyclones – Tornadoes – Avalanches – Flood –Drought – 

Volcanic – Earthquakes – Fire – Landslides – Causes and effects - Impact on Environment- 

Forecasting and Warning System – Disaster Profile of India. Manmade disasters: Nuclear, 

chemical, fire explosion, accidents, bioweapons. Deforestation, monoculture, Building 

construction. 

UNIT V : Disaster Management 
 

Disaster Management Cycle- Predisaster Planning -Training of Disaster – Prone Areas – 

Prioritization – Regulations – Protection Measures during Disaster and Post Disaster. Relief Camp 

Organization –– Disaster Training – Role of Information and Communication Technology,GPS, 

Remote Sensing and Geographic Information System in Disaster Management. 

REFERENCES: 
 

• Hambler C and SM Cannly, (2013). Conservation. Cambridge University Press 

• Van Dyke F, (2008). Conservation Biology Foundations, Concepts, Applications 2nd 

Edition, Springer 

• Natural Hazards, Bryant Edwards (2005), Cambridge University Press, U.K. 

• Space Technology for Disaster management: A Remote Sensing & GIS Perspective, Roy, 

P.S. (2000), Indian Institute of Remote Sensing (NRSA), Dehradun. 

• Natural Disaster, Sharma, R.K. & Sharma, G. (2005), (ed) APH Publishing Corporation, 

New Delhi 
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M.PHIL – BIOTECHNOLOGY 

 

COURSE STRUCTURE 

 
PAPER- III - ENVIRONMENTAL BIOTECHNOLOGY (Sub. Code: 203BTE13) 

 

 

UNIT – I 

Environment: Basic concepts –Environmental Pollution: Types of pollution, 
Pollution monitoring and measurement; Methodology of environmental 
management – The problem solving approach and its limitations. 

 

UNIT – II 

Biofertilizers- Defination, Distinguished Features of Biofertilizers 

and Organic Manures. Role of symbiotic and asymbiotic nitrogen fixing 

bacteria in the enrichment of soil, Algal and fungal biofertilixers (VAM). 

Bioleaching- Ore Leaching and Role of Microbes in Mines ( copper, and 

Uranium). Environmental significance of Genetically modified microbes, 

plants and animals. Bio- assessment of environmental quality. 

 
 

UNIT – III 

Sewage/Waste water treatment - collection, Primary treatment, Secondarytreatment 
–Aerobic process: Activated sludge, Oxidation ditches, Trickling filters, towers, 
rotating discs, rotating drums, oxidation ponds. Anaerobic processes: Anaerobic 
digestion, Anaerobic filters, Tertiary treatment. Waste water treatment for some 
industries - dairy, distillery, tannery, sugar, antibiotic industries. Water recycling. 

 

UNIT – IV 

Solid waste treatment and disposal - : Sources and management - Composting, 
vermiculture and methane production. Biodegradation and bioremediation - 
Xenobiotics Hydrocarbons, oil pollution, surfactants, pesticides. 

 

UNIT – V 

Global environmental problems: Ozone depletion, Green house effect and acid 
rain, their Bioremediation of contaminated soils and waste land. 

. 
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Paper II ADVANCED BIOTECHNOLOGY (Sub. Code: 203BTC12) 
 

UNIT – I 
 

INTRODUCTION TO GENETIC ENGINEERING 

Salient features of cloning vectors, restriction enzymes and their mode of action, 
recombinant DNA- types of cloning vectors, plasmids, cosmids, M-13 Phage. 
Microinjection, particle bombardment, electroporation (Vector less mode), Construction 
of genomic DNA library and cDNA library. 

UNIT– II 
 

PLANT BIOTECHNOLOGY 

Vectors for gene transfer ( Ti , Ri plasmids, cointegrate, intermediate and helper plamids) 
Binary vectors, viruses as vectors gene transfer techniques using Agrobacterium, selectable 
markers, reporter genes and promoters , transgenic plants, crop improvement , resistance 
to herbicide insects, pests and viruses, cytoplasmic male sterility, delayed fruit ripening, 
antibody vaccine and interferon production in plants, synthetic seeds. 

 

UNIT – III 

 

BIOPROCESS 

Bioreactor designs and types of fermentation and fermentors. Concepts & basic 

modes of fermentation - Batch, fed batch and continuous fermentation. Conventional 
fermentation versus biotransformation. Solid substrate, surface and submerged fermentation. 

Fermentation economics and fermentation media. Fermenter design - mechanically agitated, 

pneumatic and hydrodynamic fermenters. Large scale animal and plant cell cultivation and air 

sterilization. Upstream processing - media formulation, sterilization, aeration and agitation. 

Measurement and control of bioprocess parameters, scale up and scale down process 

UNIT- IV 

TECHNIQUES IN BIOTECHNOLOGY 

PCR- key concept- applications- PCR variants- analysis of amplified product by gel 
electrophoresis- Nucleic acid blotting techniques- sequencing – Sangers method, Maxam and 
Gilbert method- primer walking- automated sequencing- DNA chips and microarray-DNA 
fingerprinting. 

 

UNIT – V 
 

BIOTECHNOLOGY – INTELLECTUAL PROPERTY 

i) Intellectual property of rights, patents, trade secrets, copyrights, trade mark, choice of 
Intellectual Property Protection (IPR), and Plant genetic Resources ( PGR), GATT ( 
Genetic Agreement of Tariff and Trade), TRIP ( trade Related Intellectual property). 

ii) Patents for higher plants, patenting transgenic organism and isolated genes, patenting genes 
and DNA sequences, Plant Breeders Rights ( PBR) and farmers Right. 

iii) Ethical issues in animal biotechnology. Management aspects of biotechnology and 

genetic engineering. 
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I - VIII SEMESTERS CURRICULUM AND SYLLABI 

 

B.TECH (FT) CIVIL                  [REGULATION 2020]           SEMESTER I 

 

Sl.No 

Course 

Code 
Course Title 

Periods  

 

Credit 
Per Week 

THEORY L T P 

1 20147S11 Communicative English 
4 0 0 4 

2 20148S12 Engineering Mathematics – I 
3 2 0 4 

3 20149S13 Engineering Physics 
3 0 0 3 

4 20149S14 Engineering Chemistry 
3 0 0 3 

5 20154S15 Engineering Graphics 
2 0 4 4 

6 20150S16 Problem Solving and Python Programming 
3 0 0 3 

PRACTICAL

S 

7 20150L17 
Problem Solving and Python Programming 

Laboratory 

0 0 3 2 

8 20149L18 
Physics and Chemistry Laboratory 

0 0 3 2 

9 201AGIT Induction Training Programme 
 

2 

 TOTAL 25 
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SEMESTER II 

 

SI. 

No 

COURS
E 
CODE 

COURSE 

TITLE 

L T P C 

THEORY 

1. 20147S21 
Technical English (All Branches ) 4 0 0 4 

2. 20148S22A 
Engineering Mathematics II (All Branches ) 4 0 0 4 

3. 20149S23D Physics for Civil Engineering 
3 0 0 3 

4. 20149S24A 
Environmental Science And Engineering 3 0 0 3 

5. 20153S25E Basic Electrical And Electronics Engineering 
3 0 0 3 

6. 20154S26D Engineering Mechanics 
3 2 0 4 

PRACTICALS 
7. 20154L27 Engineering Practices Laboratory 

 
0 0 3 2 

8. 20155L28E Computer Aided Building Drawing Lab 0 0 3 2 

9. 201AGIC Indian Constitution 
 

2 

10. 201ASBE Basic Behavioral Etiquette 
 

2 

TOTAL 21 0 8 25 

SEMESTER III 

 

S. No Sub. Code Name of the Subject L T P C 

THEORY 

1 20148S31C Transforms and Partial Differential Equations 4 0 0 4 

2 20155C32 Engineering Geology 3 0 0 3 

3 20155C33 Construction Materials 3 0 0 3 

4 20155C34 Strength of Materials –I 3 0 0 3 

5 20155C35 Fluid Mechanics 3 2 0 4 

6 20155C36 Surveying 4 0 0 3 

PRACTICALS 

7 20155L37 Surveying Laboratory 0 0 3 2 

8 20155L38 Construction Materials Laboratory 0 0 3 2 

9 20147L39 Interpersonal Skills / Listening and Speaking 0 0 2 1 

10 201AGGS Introduction to Gender Studies 2 

TOTAL 25 
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SEMESTER IV 

 

S. No Sub. Code Name of the Subject L T P C 

THEORY     

1 20148S41C Numerical Methods 4 0 0 4 

2 20155C42 Construction Techniques and Practices 3 0 0 3 

3 20155C43 Strength of Materials II 4 0 0 4 

4 20155C44 Applied Hydraulic Engineering 3 0 0 3 

5 20155C45 Concrete Technology 3 0 0 3 

6 20155C46 Soil Mechanics 3 0 0 3 

PRACTICALS 

7 20155L47 Strength of Materials Lab 0 0 3 2 

8 20155L48 Hydraulic Engineering Lab 0 0 3 2 

9 20147L49 Advanced Reading & Writing 0 0 2 1 

10 20155CRS Research Led Seminar 0 0 2 1 

11 201AGCE Community Engagement 2 

12 201ASGS Technical, General Aptitude and Skill Set Development 2 

TOTAL 26 
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SEMESTER – V 

 

S. No Sub. Code Name of the Subject L T P C 

THEORY 

1 20155C51 Design of Reinforced Cement Concrete 
Elements 

4 0 0 4 

2 20155C52 
Structural Analysis I 

3 2 0 4 

3 20155C53 Water Supply Engineering 3 0 0 3 

4 20155FE54 Open Elective I 3 0 0 3 

5 20155E55 Elective I 3 0 0 3 

6 20155C56 Foundation Engineering 3 0 0 3 

PRACTICALS 

7 20155L57 Soil Mechanics Lab 0 0 3 2 

8 20155L58 Water and Waste Water Analysis Lab 0 0 3 2 

9 20155L59 Survey Camp 0 0 2 2 

10 20155CRM Research Methodology 0 0 2 3 

11 201AGIE Innovation and Entrepreneurship 2 

TOTAL 29 
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                                          SEMESTER – VI 

 

S. No Sub. Code Name of the Subject L T P C 

THEORY 

1 20155C61 Design of Steel Structural Elements 3 0 0 3 

2 20155C62 Structural Analysis II 3 2 0 4 

3 20155C63 Irrigation Engineering 3 0 0 3 

4 20155C64 Highway Engineering 3 0 0 3 

5 20155C65 Waste Water Engineering 3 0 0 3 

6 20155E66 Elective II 3 0 0 3 

PRACTICALS 

7 20155L67 Highway Engineering Laboratory 0 0 3 2 

8 20155L68 Irrigation and 

Environmental 
Engineering 

Drawing 

0 0 3 2 

9 20147L69 Professional Communication 0 0 2 1 

10 20155CBR Participation in Bounded Research 0 0 2 1 

11 201ASTT Technical Training 2 

TOTAL 25 
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SEMESTER – VII 

 

S. 

No 

Sub. Code 
Name of the Subject 

L T P C 

THEORY 

1 20155C71 Estimation , Costing & Valuation Engineering 4 0 0 4 

2 20155C72 Railways, Airports, Docks And 

Harbour Engineering 

3 2 0 4 

3 20155C73 Structural Design and drawing 3 2 0 4 

4 20155FE74 Open Elective II 4 0 0 3 

5 20155E75 Elective III 4 0 0 3 

PRACTICALS 

6 20155L76 Creative and Innovation project (activity 

based – subject related) 

0 0 4 2 

7 20155L77 Industrial Training ( 4 Weeks during VI th 

Sem Summer) 

0 0 0 2 

8 20155L78 Technical Seminar 0 0 2 1 

9 20155CSR Design / Socio Technical Project 0 0 4 3 

TOTAL 26 

 

SEMESTER – VIII 

 

 

 

S. 

No 

Sub. Code Name of the Subject L T P C 

1 20155E81 Elective IV 3 0 0 3 

2 20155E82 Elective V 3 0 0 3 

3 20155PW83 Project Work 0 0 30 10 

4 20155PEE Program Exit Exam 2 

5 201AGPE Professional Ethics and Human Values 2 

6 201ASIM Interview Skills Training and Mock Test 2 

TOTAL 18 
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CREDITS DISTRIBUTION 

 

CGPA CREDITS 

 

 

Semeste

r 

 

Core 

Elective 

Courses 

Open 

Elective

s 

 

Practica

l 

 

Seminar 

 

Exit 

Exam 

 

Projec

t 

 

RSD 

Course 

 

Total 

 

I 

 

21 

 

- 

 

- 

 

04 

 

- 

 

- 

 

- 

 

- 

 

25 

II 21 - - 04 - - - - 25 

III 20 - - 05 - - - - 25 

IV 21 - - 05 - - - 01 26 

V 14 03 03 06 - - - 03 29 

VI 16 03 - 05 - - - 01 25 

VII 12 03 03 04 01 - - 03 26 

VIII - 06 - - - 02 10 - 18 

Total 

Credits 

 199 

NON CGPA CREDITS 

 

Semeste

r 

Audit 

courses 

Tota

l 

I 01 01 

II 02 02 

III 01 01 

IV 02 02 

V 01 01 

VI 01 01 

VII - - 

VIII 02 02 

TOTAL NON CGPA CREDITS 10 

 

 

TOTAL 

CREDITS 
CGPA CREDITS 199 

NON CGPA 
CREDITS 

10 

TOTAL 209 
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                                                                LIST OF ELECTIVES 

                                                          SEMESTER – V 

                                                         ELECTIVE I 

S. 

No 

Sub. 

Code 
Name of the Subject 

L T P C 

1 20155E55A Construction Equipment and Automation 3 0 0 3 

2 20155E55B Principles of Architecture 3 0 0 3 

3 20155E55C Geographic Information System 3 0 0 3 

4 20155E55D Forensic Engineering & Rehabilitation 3 0 0 3 

5 20155E55E Energy Efficient Buildings 3 0 0 3 

 

 

 

SEMESTER – VI 

ELECTIVE II 

 

S. 

No 

Sub. 

Code 
Name of the Subject 

L T P C 

1 20155E66A Energy and Environment 3 0 0 3 

2 20155E66B Environmental Policies and 

Legislation 

3 0 0 3 

3 20155E66C Sustainable Urban Development Concepts 

and Strategies 

3 0 0 3 

4 20155E66D Instrumental Methods and Analysis of 

Environmental Pollutants 

3 0 0 3 

5 20155E66E Air pollution and control Engineering 3 0 0 3 
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SEMESTER – VII 

ELECTIVE III 

 

 

S. 

No 

Sub. 

Code 
Name of the Subject 

L T P C 

1 20155E75A Building Automation & Management 

System 

3 0 0 3 

2 20155E75B Design of Prestressed concrete structures 3 0 0 3 

3 20155E75C Pavement Design 3 0 0 3 

4 20155E75D Town Planning 3 0 0 3 

5 20155E75E Smart materials and smart structures 3 0 0 3 

 

SEMESTER – VIII 

ELECTIVE IV 

S. 

No 

Sub. 

Code 
Name of the Subject 

L T P C 

1  20155E81A

  

Environmental Economics 3 0 0 3 

2 20155E81B Simulation and Modeling in Environmental 

Systems 

3 0 0 3 

3 20155E81C Membrane Separation for Water and Waste 

water 

3 0 0 3 

4 20155E81D Theory and Practice of Industrial 

Wastewater Treatment 

3 0 0 3 

5 20155E81E Geo-environmental Engineering 3 0 0 3 
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ELECTIVE V 

 

S. 

No 

Sub. 

Code 
Name of the Subject 

L T P C 

1 20155E82A  

Airport & Waterways Engineering 

 

3 0 0 3 

2 20155E82B Surface Hydrology 3 0 0 3 

3 20155E82C Prefabricated structures 3 0 0 3 

4 20155E82D Contracts Management 3 0 0 3 

5 20155E82E Sustainable Construction methods 3 0 0 3 

 

OPEN ELECTIVE-I 

 

 

1 20150FE54A Database Management Systems (CSE) 3 0 0 3 

2 20150FE54B Cloud Computing (CSE) 3 0 0 3 

3 20152FE54A Basic Of Bio Medical Instrumentation (ECE) 3 0 0 3 

4 20152FE54B Sensor and Transducers (ECE) 3 0 0 3 

5 20153FE54A Industrial Nano Technology (EEE) 3 0 0 3 

6 20153FE54A Energy Conservation and Management (EEE) 3 0 0 3 

7 20154FE54A Renewable Energy Sources (MECH) 3 0 0 3 

8 20154FE54B Automotive Systems (MECH) 3 0 0 3 
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OPEN ELECTIVE-II 

 

 

1 20150FE74A Introduction to C Programming (CSE) 3 0 0 3 

2 20150FE74B Data Structures & Algorithms (CSE) 3 0 0 3 

3 20152FE74A Robotics (ECE) 3 0 0 3 

4 20152FE74B Electronic Devices (ECE) 3 0 0 3 

5 20153FE74A Basic Circuit Theory (EEE) 3 0 0 3 

6 20153FE74B Introduction to Renewable Energy Systems 
(EEE) 

3 0 0 3 

7 20154FE74A Industrial Safety (MECH) 3 0 0 3 

8 20154FE74B Testing of Materials (MECH) 3 0 0 3 
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20147S11 COMMUNICATIVE ENGLISH                    L T P  C 

4   0 0  4 

 

OBJECTIVES: 

1. To develop the basic reading and writing skills of first year engineering and 

technology students.  

2. To help learners develop their listening skills, which will, enable them listen to 

lectures and comprehend them by asking questions; seeking clarifications. 
3. To help learners develop their speaking skills and speak fluently in real contexts. 
4. To help learners develop vocabulary of a general kind by developing their reading skills 

 

UNIT I SHARING INFORMATION RELATED TO ONESELF/FAMILY& FRIENDS               12  
Reading- short comprehension passages, practice in skimming-scanning and predicting-Writing- 

completing sentences- - developing hints. Listening- short texts- short formal and informal conversations. 

Speaking- introducing oneself - exchanging personal information-Language development- What 

Questions- asking and answering-yes or no questions- parts of speech. Vocabulary development-- 

prefixes- suffixes- articles.- count/ uncount nouns. 
 
UNIT II GENERAL READING AND FREE WRITING                                                                    12  
Reading - comprehension-pre-reading-post reading- comprehension questions (multiple choice questions 

and /or short questions/ open-ended questions)-inductive reading- short narratives and descriptions from 

newspapers including dialogues and conversations (also used as short Listening texts)- register- Writing – 

paragraph writing- topic sentence- main ideas- free writing, short narrative descriptions using some 

suggested vocabulary and structures –Listening-telephonic conversations. Speaking– sharing information 

of a personal kind—greeting – taking leave- Language development – prepositions, conjunctions 

Vocabulary development-guessing meanings of words in context. 

 

UNIT III GRAMMAR AND LANGUAGE DEVELOPMENT                                                                12  
Reading- short texts and longer passages (close reading) Writing- understanding text structure- use of 

reference words and discourse markers-coherence-jumbled sentences Listening –listening to longer texts 

and filling up the table- product description- narratives from different sources. Speaking- asking about 

routine actions and expressing opinions. Language development- degrees of comparison- pronouns- direct 

vs indirect questions- Vocabulary development – single word substitutes- adverbs. 
 
UNIT IV READING AND LANGUAGE DEVELOPMENT                   12  
Reading- comprehension-reading longer texts- reading different types of texts- magazines Writing- letter 

writing, informal or personal letters-e-mails-conventions of personal email-Listening- listening to dialogues 

or conversations and completing exercises based on them. Speaking- speaking about oneself-speaking 

about one’s friend- Language development-Tenses- simple present-simple past- present continuous and 

past continuous- Vocabulary development- synonyms-antonyms- phrasal verbs 
 
UNIT V EXTENDED WRITING                   12  
Reading- longer texts- close reading–Writing- brainstorming -writing short essays – developing an outline- 

identifying main and subordinate ideas- dialogue writing-Listening – listening to talks- conversations- 

Speaking– participating in conversations- short group conversations-Language development-modal verbs- 

present/ past perfect tense – Vocabulary development-collocations- fixed and semi-fixed expressions 
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OUTCOMES: At the end of the course, learners will be able to: 

• Read articles of a general kind in magazines and newspapers. 

• Participate effectively in informal conversations; introduce themselves and their 

friends and express opinions in English. 

• Comprehend conversations and short talks delivered in English 

• Write short essays of a general kind and personal letters and emails in English. 

TEXT BOOKS: 

1. Board of Editors. Using English A Course book for Under Graduate 

Engineers and Technologists. Orient Black Swan Limited, Hyderabad: 2015 

2. Richards, C. Jack. Interchange Students’ Book-2 New Delhi: CUP, 2015. 

REFERENCES 
1. Bailey, Stephen. Academic Writing: A practical guide for students. New York: Rutledge,2011. 
2. Comfort, Jeremy, et al. Speaking Effectively: Developing Speaking 

Skills for Business English. Cambridge University Press, Cambridge: 

Reprint 2011 

3. Dutt P. Kiranmai and RajeevanGeeta. Basic Communication Skills, Foundation Books: 2013 
4. Means,L. Thomas and Elaine Langlois. English & Communication For Colleges. 

CengageLearning ,USA: 2007 
5. Redston, Chris &Gillies Cunningham Face2Face (Pre-intermediate Student’s Book& 

Workbook) Cambridge University Press, New Delhi: 2005. 
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20148S12 ENGINEERING MATHEMATICS–I                  L T P C 

      4 0  0 4 

 

OBJECTIVES: 

The goal of this course is to achieve conceptual understanding and to retain the best 
traditions of traditional calculus. The syllabus is designed to provide the basic tools of 
calculus mainly for the purpose of modelling the engineering problems mathematically and 
obtaining solutions. This is a foundation course which mainly deals with topics such as 

single variable and multivariable calculus and plays an important role in the understanding 
of science, engineering, economics and computer science, among other disciplines. 

UNIT I DIFFERENTIAL CALCULUS                                                                                              12  
Representation of functions - Limit of a function - Continuity - Derivatives - Differentiation rules - Maxima 

and Minima of functions of one variable. 
 
UNIT II FUNCTIONS OF SEVERAL VARIABLES                                                                         12  
Partial differentiation – Homogeneous functions and Euler’s theorem – Total derivative – Change of 
variables – Jacobians – Partial differentiation of implicit functions – Taylor’s series for functions of two 

variables – Maxima and minima of functions of two variables – Lagrange’s method of undetermined 

multipliers. 
 
UNIT III INTEGRAL CALCULUS                                                                                                       12  
Definite and Indefinite integrals - Substitution rule - Techniques of Integration - Integration by parts, 
Trigonometric integrals, Trigonometric substitutions, Integration of rational functions by partial fraction, 

Integration of irrational functions - Improper integrals. 
 
UNIT IV MULTIPLE INTEGRALS                                                                                                     12  
Double integrals – Change of order of integration – Double integrals in polar coordinates – Area enclosed by 

plane curves – Triple integrals – Volume of solids – Change of variables in double and triple integrals. 
 
UNIT V DIFFERENTIAL EQUATIONS                                                                                            12  
Higher order linear differential equations with constant coefficients - Method of variation of parameters – 
Homogenous equation of Euler’s and Legendre’s type – System of simultaneous linear differential equations 
with constant coefficients - Method of undetermined coefficients. 

 

TOTAL : 60 PERIODS 

 
OUTCOMES: 
After completing this course, students should demonstrate competency in the following 

skills: Use both the limit definition and rules of differentiation to differentiate 

functions. 

Apply differentiation to solve maxima and minima problems. 

Evaluate integrals both by using Riemann sums and by using the Fundamental Theorem of 

Calculus. Apply integration to compute multiple integrals, area, volume, integrals in polar 

coordinates, in addition to change of order and change of variables. 

Evaluate integrals using techniques of integration, such as substitution, partial 
fractions and integration by parts. 

Determine convergence/divergence of improper integrals and evaluate convergent 

improper integrals. 
Apply various techniques in solving differential equations. 
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TEXT BOOKS: 

 
1. Grewal B.S., “Higher Engineering Mathematics”, Khanna Publishers, New Delhi, 43rd Edition, 2014. 
2. James Stewart, "Calculus: Early Transcendentals", Cengage Learning, 7th Edition, New Delhi, 

2015. [For Units I & III - Sections 1.1, 2.2, 2.3, 2.5, 2.7(Tangents problems only), 2.8, 3.1 to 
3.6, 3.11, 4.1, 4.3, 5.1(Area problems only), 5.2, 5.3, 5.4 (excluding net change theorem), 5.5, 
7.1 - 7.4 and 7.8]. 

REFERENCES: 

 
1. Anton, H, Bivens, I and Davis, S, "Calculus", Wiley, 10th Edition, 2016. 
2. Jain R.K. and Iyengar S.R.K., “Advanced Engineering Mathematics”, Narosa 

Publications, New Delhi, 3rd Edition, 2007. 
3. Narayanan, S. and Manicavachagom Pillai, T. K., “Calculus" Volume I and II, S. 

Viswanathan Publishers Pvt. Ltd., Chennai, 2007. 
4. Srimantha Pal and Bhunia, S.C, "Engineering Mathematics" Oxford University Press, 2015. 
5. Weir, M.D and Joel Hass, "Thomas Calculus", 12th Edition, Pearson India, 2016. 
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20149S13 ENGINEERING PHYSICS                  L T P C 

                   3 0 0 3 

OBJECTIVES: 

To enhance the fundamental knowledge in Physics and its applications relevant to various 

streams of Engineering and Technology. 

UNIT I PROPERTIES OF MATTER                                                                                              9  
Elasticity – Stress-strain diagram and its uses - factors affecting elastic modulus and tensile strength – 

torsional stress and deformations – twisting couple - torsion pendulum: theory and experiment - bending of 

beams - bending moment – cantilever: theory and experiment – uniform and non-uniform bending: theory 

and experiment - I-shaped girders - stress due to bending in beams. 
 
UNIT II WAVES AND FIBER OPTICS                                                                                            9  
Oscillatory motion – forced and damped oscillations: differential equation and its solution – plane 

progressive waves – wave equation. Lasers : population of energy levels, Einstein’s A and B coefficients 

derivation – resonant cavity, optical amplification (qualitative) – Semiconductor lasers: homojunction and 

heterojunction – Fiber optics: principle, numerical aperture and acceptance angle - types of optical fibres 

(material, refractive index, mode) – losses associated with optical fibers - fibre optic sensors: pressure and 

displacement. 
 
UNIT III THERMAL PHYSICS                                                                                                          9  
Transfer of heat energy – thermal expansion of solids and liquids – expansion joints - bimetallic strips - 

thermal conduction, convection and radiation – heat conductions in solids – thermal conductivity - Forbe’s 

and Lee’s disc method: theory and experiment - conduction through compound media (series and parallel) – 

thermal insulation – applications: heat exchangers, refrigerators, ovens and solar water heaters. 
 
UNIT IV QUANTUM PHYSICS                                                                                                          9  
Black body radiation – Planck’s theory (derivation) – Compton effect: theory and experimental verification 
– wave particle duality – electron diffraction – concept of wave function and its physical significance – 

Schrödinger’s wave equation – time independent and time dependent equations – particle in a one-

dimensional rigid box – tunnelling (qualitative) - scanning tunnelling microscope. 

 

  UNIT V CRYSTAL PHYSICS                                                                                                                9  

Single crystalline, polycrystalline and amorphous materials – single crystals: unit cell, crystal systems, 

Bravais lattices, directions and planes in a crystal, Miller indices – inter-planar distances - coordination 

number and packing factor for SC, BCC, FCC, HCP and diamond structures - crystal imperfections: point 

defects, line defects – Burger vectors, stacking faults – role of imperfections in plastic deformation - growth 

of single crystals: solution and melt growth techniques. 

 

TOTAL: 45 PERIODS 

OUTCOMES: 

Upon completion of this course, 

the students will gain knowledge on the basics of properties of matter and its 

applications, the students will acquire knowledge on the concepts of waves and 

optical devices and their applications in fibre optics, 

the students will have adequate knowledge on the concepts of thermal properties of 
materials and their applications in expansion joints and heat exchangers, 

the students will get knowledge on advanced physics concepts of quantum theory and its 
applications in tunneling microscopes, and 

the students will understand the basics of crystals, their structures and different crystal 
growth techniques. 
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TEXT BOOKS: 

 

1. Bhattacharya, D.K. & Poonam, T. “Engineering Physics”. Oxford University Press, 2015. 

2. Gaur, R.K. & Gupta, S.L. “Engineering Physics”. Dhanpat Rai Publishers, 2012. 

3. Pandey, B.K. & Chaturvedi, S. “Engineering Physics”. Cengage Learning India, 2012. 

 

REFERENCES: 

 

1. Halliday, D., Resnick, R. & Walker, J. “Principles of Physics”. Wiley, 2015. 

2. Serway, R.A. & Jewett, J.W. “Physics for Scientists and Engineers”. Cengage Learning, 2010. 

3. Tipler, P.A. & Mosca, G. “Physics for Scientists and Engineers with Modern 

Physics’. W.H.Freeman, 2007. 
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20149S14 

 
 
ENGINEERING CHEMISTRY 

 
 
L T P C 
3 0  0 3 

 

OBJECTIVES: 

To make the students conversant with boiler feed water requirements, related problems 
and water treatment techniques. 

To develop an understanding of the basic concepts of phase rule and its applications to 
single and two component systems and appreciate the purpose and significance of alloys. 
Preparation, properties and applications of engineering materials. 
Types of fuels, calorific value calculations, manufacture of solid, liquid and gaseous fuels. 

Principles and generation of energy in batteries, nuclear reactors, solar cells, wind mills 

and fuel cells. 

 

UNIT I WATER AND ITS TREATMENT                9  
Hardness of water – types – expression of hardness – units – estimation of hardness of water by EDTA – 

numerical problems – boiler troubles (scale and sludge) – treatment of boiler feed water – Internal treatment 

(phosphate, colloidal, sodium aluminate and calgon conditioning) external treatment – Ion exchange 

process, zeolite process – desalination of brackish water - Reverse Osmosis. 

 

UNIT II SURFACE CHEMISTRY AND CATALYSIS                9  
Adsorption: Types of adsorption – adsorption of gases on solids – adsorption of solute from solutions – 
adsorption isotherms – Freundlich’s adsorption isotherm – Langmuir’s adsorption isotherm – contact theory 

– kinetics of surface reactions, unimolecular reactions, Langmuir - applications of adsorption on pollution 

abatement.Catalysis: Catalyst – types of catalysis – criteria – autocatalysis – catalytic poisoning and 

catalytic promoters - acid base catalysis – applications (catalytic convertor) – enzyme catalysis– Michaelis– 
Menten equation. 

 

UNIT III ALLOYS AND PHASE RULE                9  
Alloys: Introduction- Definition- properties of alloys- significance of alloying, functions and effect of 

alloying elements- Nichrome and stainless steel (18/8) – heat treatment of steel. Phase rule: Introduction, 

definition of terms with examples, one component system -water system - reduced phase rule - thermal 

analysis and cooling curves - two component systems - lead-silver system - Pattinson process. 

 

UNIT IV FUELS AND COMBUSTION               9  
Fuels: Introduction - classification of fuels - coal - analysis of coal (proximate and ultimate) - carbonization 

- manufacture of metallurgical coke (Otto Hoffmann method) - petroleum - manufacture of synthetic petrol 

(Bergius process) - knocking - octane number - diesel oil - cetane number - natural gas - compressed natural 

gas (CNG) - liquefied petroleum gases (LPG) - power alcohol and biodiesel. Combustion of fuels: 

Introduction - calorific value - higher and lower calorific values- theoretical calculation of calorific value - 

ignition temperature - spontaneous ignition temperature - explosive range - flue gas analysis (ORSAT 

Method). 

 

UNIT V ENERGY SOURCES AND STORAGE DEVICES               9  
Nuclear fission - controlled nuclear fission - nuclear fusion - differences between nuclear fission and fusion 
- nuclear chain reactions - nuclear energy - light water nuclear power plant - breeder reactor - solar energy 
conversion - solar cells - wind energy. Batteries, fuel cells and supercapacitors: Types of batteries – primary 
battery (dry cell) secondary battery (lead acid battery, lithium-ion-battery) fuel cells – H2-O2 fuel cell. 

 
TOTAL: 45 PERIODS 
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OUTCOMES: 
 

The knowledge gained on engineering materials, fuels, energy sources and water treatment 
techniques will facilitate better understanding of engineering processes and applications for 
further learning. 

 

TEXT BOOKS: 

 
1. S. S. Dara and S. S. Umare, “A Textbook of Engineering Chemistry”, S. Chand & 

Company LTD, New Delhi, 2015 

2. P. C. Jain and Monika Jain, “Engineering Chemistry” Dhanpat Rai Publishing Company 
(P) LTD, New Delhi, 2015 

3. S. Vairam, P. Kalyani and Suba Ramesh, “Engineering Chemistry”, Wiley India 
PVT, LTD, New Delhi, 2013. 

 

REFERENCES: 

 
1. Friedrich Emich, “Engineering Chemistry”, Scientific International PVT, LTD, New Delhi, 2014. 
2. Prasanta Rath, “Engineering Chemistry”, Cengage Learning India PVT, LTD, Delhi, 2015. 
3. Shikha Agarwal, “Engineering Chemistry-Fundamentals and Applications”, 

Cambridge University Press, Delhi, 2015. 
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20154S15 ENGINEERING GRAPHICS                  L T P C  

                   2 0  4 4  

 

OBJECTIVES: 

To develop in students, graphic skills for communication of concepts, ideas and design 
of engineering products. 
T o expose them to existing national standards related to technical drawings. 

CONCEPTS AND CONVENTIONS (Not for Examination) 

Importance of graphics in engineering applications – Use of drafting instruments – BIS 

conventions and specifications – Size, layout and folding of drawing sheets – Lettering and 

dimensioning. 

UNIT I PLANE CURVES AND FREEHAND SKETCHING                 7+12  
Basic Geometrical constructions, Curves used in engineering practices: Conics – Construction of ellipse, 

parabola and hyperbola by eccentricity method – Construction of cycloid – construction of involutes of 
square and circle – Drawing of tangents and normal to the above curves. Visualization concepts and Free 

Hand sketching: Visualization principles –Representation of Three Dimensional objects – Layout of views- 

Freehand sketching of multiple views from pictorial views of objects 
 
UNIT II PROJECTION OF POINTS, LINES AND PLANE SURFACE                 6+12  
Orthographic projection- principles-Principal planes-First angle projection-projection of points. Projection of 

straight lines (only First angle projections) inclined to both the principal planes - Determination of true 

lengths and true inclinations by rotating line method and traces Projection of planes (polygonal and circular 

surfaces) inclined to both the principal planes by rotating object method. 
 
UNIT III PROJECTION OF SOLIDS                5+12  
Projection of simple solids like prisms, pyramids, cylinder, cone and truncated solids when the axis is 
inclined to one of the principal planes by rotating object method. 
 

UNIT IV PROJECTION OF SECTIONED AND DEVELOPMENT OF SURFACES              5+12  
Sectioning of above solids in simple vertical position when the cutting plane is inclined to the one of the 

principal planes and perpendicular to the other – obtaining true shape of section. Development of lateral 

surfaces of simple and sectioned solids – Prisms, pyramids cylinders and cones. 

 

UNIT V ISOMETRIC AND PERSPECTIVE PROJECTIONS                6+12  
Principles of isometric projection – isometric scale –Isometric projections of simple solids and truncated 

solids - Prisms, pyramids, cylinders, cones- combination of two solid objects in simple vertical positions - 

Perspective projection of simple solids-Prisms, pyramids and cylinders by visual ray method . 

 

TOTAL: 90 PERIODS 

 

OUTCOMES: 

 
On successful completion of this course, the student will be able to 

familiarize with the fundamentals and standards of Engineering graphics 

perform freehand sketching of basic geometrical constructions and multiple 
views of objects. 

project orthographic projections of lines and plane 

surfaces. draw projections and solids and development 

of surfaces. 
visualize and to project isometric and perspective sections of simple solids. 
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TEXT BOOK: 

 

1. Natrajan K.V., “A text book of Engineering Graphics”, Dhanalakshmi Publishers, Chennai, 2009. 

2. Venugopal K. and Prabhu Raja V., “Engineering Graphics”, New Age International (P) 
Limited, 2008. 

 

REFERENCES: 

 
1. Basant Agarwal and Agarwal C.M., “Engineering Drawing”, Tata McGraw Hill 

Publishing Company Limited, New Delhi, 2008. 
2. Bhatt N.D. and Panchal V.M., “Engineering Drawing”, Charotar Publishing House, 50th 

Edition, 2010. 
3. Gopalakrishna K.R., “Engineering Drawing” (Vol. I&II combined), Subhas Stores, 

Bangalore, 2007. 

4. Luzzader, Warren.J. and Duff,John M., “Fundamentals of Engineering Drawing 

with an introduction to Interactive Computer Graphics for Design and Production, 

Eastern Economy Edition, Prentice Hall of India Pvt. Ltd, New Delhi, 2005. 

5. N S Parthasarathy And Vela Murali, “Engineering Graphics”, Oxford University, Press, 
New Delhi, 2015. 

6. Shah M.B., and Rana B.C., “Engineering Drawing”, Pearson, 2nd Edition, 2009. 
 
Publication of Bureau of Indian Standards: 
 

1. IS 10711 – 2001: Technical products Documentation – Size and lay out of drawing sheets. 

2. IS 9609 (Parts 0 & 1) – 2001: Technical products Documentation – Lettering. 

3. IS 10714 (Part 20) – 2001 & SP 46 – 2003: Lines for technical drawings. 

4. IS 11669 – 1986 & SP 46 – 2003: Dimensioning of Technical Drawings. 

5. IS 15021 (Parts 1 to 4) – 2001: Technical drawings – Projection Methods. 

 
 
Special points applicable to University Examinations on Engineering Graphics: 
 

1. There will be five questions, each of either or type covering all units of the syllabus. 
2. All questions will carry equal marks of 20 each making a total of 100. 

3. The answer paper shall consist of drawing sheets of A3 size only. The students 
will be permitted to use appropriate scale to fit solution within A3 size. 

4. The examination will be conducted in appropriate sessions on the same day 
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20150S16  PROBLEM SOLVING AND PYTHON PROGRAMMING  L T P C 

 3 0  0 3 

 

OBJECTIVES: 
To know the basics of algorithmic problem 

solving To read and write simple Python 

programs. 

To develop Python programs with conditionals and 

loops. To define Python functions and call them. 
To use Python data structures –- lists, tuples, 

dictionaries. To do input/output with files in Python. 

 

UNIT I ALGORITHMIC PROBLEM SOLVING                  9  
Algorithms, building blocks of algorithms (statements, state, control flow, functions), notation (pseudo code, 

flow chart, programming language), algorithmic problem solving, simple strategies for developing 

algorithms (iteration, recursion). Illustrative problems: find minimum in a list, insert a card in a list of sorted 

cards, guess an integer number in a range, Towers of Hanoi. 
 
UNIT II DATA, EXPRESSIONS, STATEMENTS                 9  
Python interpreter and interactive mode; values and types: int, float, boolean, string, and list; variables, 

expressions, statements, tuple assignment, precedence of operators, comments; modules and functions, 

function definition and use, flow of execution, parameters and arguments; Illustrative programs: exchange 

the values of two variables, circulate the values of n variables, distance between two points. 
 
UNIT III CONTROL FLOW, FUNCTIONS                 9  
Conditionals: Boolean values and operators, conditional (if), alternative (if-else), chained 

conditional (if-elif-else); Iteration: state, while, for, break, continue, pass; Fruitful functions: return values, 

parameters, local and global scope, function composition, recursion; Strings: string slices, immutability, 

string functions and methods, string module; Lists as arrays. Illustrative programs: square root, gcd, 

exponentiation, sum an array of numbers, linear search, binary search. 
 
UNIT IV LISTS, TUPLES, DICTIONARIES                 9  
Lists:  list  operations,  list  slices,  list  methods,  list  loop,  mutability,  aliasing,  cloning  lists,  list 

parameters; Tuples: tuple assignment, tuple as return value; Dictionaries: operations and methods; advanced 

list processing - list comprehension; Illustrative programs: selection sort, insertion sort, mergesort, 

histogram. 
 
UNIT V FILES, MODULES, PACKAGES                  9  
Files and exception: text files, reading and writing files, format operator; command line arguments, errors 

and exceptions, handling exceptions, modules, packages; Illustrative programs: word count, copy file. 

TOTAL : 45 PERIODS 

OUTCOMES: 
Upon completion of the course, students will be able to 

Develop algorithmic solutions to simple computational 

problems Read, write, execute by hand simple Python 

programs. 

Structure simple Python programs for solving 

problems. Decompose a Python program into 

functions. 

Represent compound data using Python lists, tuples, 

dictionaries. Read and write data from/to files in Python 

Programs. 
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TEXT BOOKS: 

 

1. Allen B. Downey, ``Think Python: How to Think Like a Computer Scientist’’, 2nd edition, 

Updated for Python 3, Shroff/O’Reilly Publishers, 2016 (http://greenteapress.com/wp/think-

python/) 

 

2. Guido van Rossum and Fred L. Drake Jr, “An Introduction to Python – Revised and 

updated for Python 3.2, Network Theory Ltd., 2011. 

 

REFERENCES: 

 

1. Charles Dierbach, “Introduction to Computer Science using Python: A 

Computational Problem-Solving Focus, Wiley India Edition, 2013. 

2. John V Guttag, “Introduction to Computation and Programming Using Python’’, 

Revised and expanded Edition, MIT Press , 2013 

3. Kenneth A. Lambert, “Fundamentals of Python: First Programs”, CENGAGE 

Learning, 2012. 

4. Paul Gries, Jennifer Campbell and Jason Montojo, “Practical Programming: An 

Introduction to Computer Science using Python 3”, Second edition, Pragmatic 

Programmers,LLC,2013. 

5. Robert Sedgewick, Kevin Wayne, Robert Dondero, “Introduction to Programming 

in Python: An Inter-disciplinary Approach, Pearson India Education Services Pvt. 

Ltd., 2016. 

6. Timothy A. Budd, “Exploring Python”, Mc-Graw Hill Education (India) Private Ltd.,, 2015. 

3941

http://greenteapress.com/wp/think-python/
http://greenteapress.com/wp/think-python/
http://greenteapress.com/wp/think-python/


SKILL DEVELOPMENT                            EMPLOYABILITY                               ENTREPRENUEURSHIP                           

20150L17  PROBLEM SOLVING AND PYTHON PROGRAMMING LABORATORY L T P C 

            3  0  0 3 

OBJECTIVES: 

• To write, test, and debug simple Python programs. 

• To implement Python programs with conditionals and loops. 

• Use functions for structuring Python programs. 

• Represent compound data using Python lists, tuples, 

dictionaries. 

• Read and write data from/to files in Python. 

 

LIST OF PROGRAMS  
1. Compute the GCD of two numbers.  
2. Find the square root of a number (Newton’s method)  
3. Exponentiation (power of a number)  
4. Find the maximum of a list of numbers  
5. Linear search and Binary search  
6. Selection sort, Insertion sort  
7. Merge sort  
8. First n prime numbers  
9. Multiply matrices  

10. Programs that take command line arguments (word count)  
11. Find the most frequent words in a text read from a file  
12. Simulate elliptical orbits in Pygame  
13. Simulate bouncing ball using Pygame 

 

PLATFORM NEEDED 

Python 3 interpreter for Windows/Linux 

 

OUTCOMES: 

Upon completion of the course, students will be able to 

• Write, test, and debug simple Python programs. 

• Implement Python programs with conditionals and loops. 

• Develop Python programs step-wise by defining functions and 

calling them. 

• Use Python lists, tuples, dictionaries for representing compound 

data. 

• Read and write data from/to files in Python. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TOTAL: 60 PERIODS 
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20149L18   PHYSICS AND CHEMISTRY LABORATORY  L T P C  

   (Common to all of B.E/B.Tech Programes)  0  0  4 2 

OBJECTIVES: 

To introduce different experiments to test basic understanding of physics concepts applied 
in optics, thermal physics, properties of matter and liquids. 

LIST OF EXPERIMENTS: PHYSICS LABORATORY (Any 5 Experiments)  
1. Determination of rigidity modulus – Torsion pendulum  
2. Determination of Young’s modulus by non-uniform bending method  
3. (a) Determination of wavelength, and particle size using Laser 

(b) Determination of acceptance angle in an optical fiber. 

4. Determination of thermal conductivity of a bad conductor – Lee’s Disc method.  
5. Determination of velocity of sound and compressibility of liquid – Ultrasonic interferometer  
7. Determination of wavelength of mercury spectrum – spectrometer gratingDetermination of band gap of a 

semiconductor  
8. Determination of thickness of a thin wire – Air wedge method 

TOTAL: 30 PERIODS 
OUTCOMES: 
Upon completion of the course, the students will be able to 

 apply principles of elasticity, optics and thermal properties for engineering applications. 

 

CHEMISTRY LABORATORY: (Any seven experiments to be conducted) 

 

OBJECTIVES: 

 To make the student to acquire practical skills in the determination of water quality 
parameters through volumetric and instrumental analysis. 

 To acquaint the students with the determination of molecular weight of a polymer by viscometery. 

1. Estimation of HCl using Na2CO3 as primary standard and Determination of alkalinity in water 

sample. 
2. Determination of total, temporary & permanent hardness of water by EDTA method. 
3. Determination of DO content of water sample by Winkler’s method. 
4. Determination of chloride content of water sample by argentometric method. 
5. Estimation of copper content of the given solution by Iodometry. 
6. Determination of strength of given hydrochloric acid using pH meter. 
7. Determination of strength of acids in a mixture of acids using conductivity meter. 
8. Estimation of iron content of the given solution using potentiometer. 
9. Estimation of iron content of the water sample using spectrophotometer (1, 10-Phenanthroline 

/ thiocyanate method). 
10. Estimation of sodium and potassium present in water using flame photometer. 
11. Determination of molecular weight of polyvinyl alcohol using Ostwald viscometer. 
12. Pseudo first order kinetics-ester hydrolysis. 
13. Corrosion experiment-weight loss method. 
14. Determination of CMC. 
15. Phase change in a solid. 
16. Conductometric titration of strong acid vs strong base. 

TOTAL: 30 PERIODS 

OUTCOMES: 

 The students will be outfitted with hands-on knowledge in the quantitative chemical 
analysis of water quality related parameters. 

TEXTBOOKS: 
1. Vogel’s Textbook of Quantitative Chemical Analysis (8TH edition, 2014) 
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201AGIT INDUCTION TRAINING PROGRAMME 

 

TheInductionProgramisdesignedtomakethenewlyjoinedstudentsfeelcomfortable, sensitize 

them towards exploring their academic interests and activities, reducing 

competition and making them work for excellence, promote bonding with in them, build 

relations between teachers and students, give a broader view of life, and building of 

character. 

 

Induction 

program 

3 weeks duration 

Induction program for students to be 

offered right at the start of the first year. 

 Physicalactivity 
 CreativeArts 

 Universal HumanValues 

 Literary 

 ProficiencyModules 

 Lectures by EminentPeople 

 Visits to localAreas 

 Familiarization to Dept./Branch &Innovations 

 

The activities during the Induction Program would have an Initial Phase, a Regular Phase and a 

Closing Phase. The Initial and Closing Phases would be two days each. 
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20147S21            TECHNICAL ENGLISH                                                  L T P C 

                                                                                                                                                        4 0  0  4 

 

OBJECTIVES: 

The Course prepares second semester engineering and Technology students to: 

• Develop strategies and skills to enhance their ability to read and comprehend 
engineering and technology texts. 

• Foster their ability to write convincing job applications and effective reports. 

• Develop their speaking skills to make technical presentations , participate in group discussions. 

• Strengthen their listening skill which will help them comprehend lectures and talks 
in their areas of specialisation. 

 

UNIT I INTRODUCTION TECHNICAL ENGLISH                                                                   12  
Listening- Listening to talks mostly of a scientific/technical nature and completing information-

gapexercises- Speaking –Asking for and giving directions- Reading – reading short technical texts from 

journals- newsapapers- Writing- purpose statements – extended definitions – issue- writing instructions – 

checklists-recommendations-Vocabulary Development- technical vocabulary Language Development –

subject verb agreement - compound words. 
 
UNIT II READING AND STUDY SKILLS                                                                                      12 
Listening- Listening to longer technical talks and completing exercises based on them-Speaking – 

describing a process-Reading – reading longer technical texts- identifying the various transitions in a text- 

paragraphing- Writing- interpreting cgarts, graphs- VocabularyDevelopment - vocabulary used in formal 

letters/emails and reports Language Development-impersonal passive voice, numerical adjectives. 
 
UNIT III TECHNICAL WRITING AND GRAMMAR                                                                   12  
Listening- Listening to classroom lectures/ talkls on engineering/technology -Speaking –introduction to 

technical presentations- Reading – longer texts both general and technical, practice in speed reading; 

Writing-Describing a process, use of sequence words- VocabularyDevelopment- sequence words- 

Misspelled words. Language Development- embeddedsentences. 
 
UNIT IV REPORT WRITING                                                                                                          12  
Listening- Listening to documentaries and making notes. Speaking –mechanics ofpresentations- Reading – 

reading for detailed comprehension- Writing- email etiquette- job application – cover letter –Résumé 

preparation( via email and hard copy)- analytical essays and issue based essays--Vocabulary Development- 

finding suitable synonyms-paraphrasing-. Language Development- clauses- if conditionals. 
 
UNIT V GROUP DISCUSSION AND JOB APPLICATIONS                                                      12  
Listening- TED/Ink talks; Speaking –participating in a group discussion -Reading–reading 

andunderstanding technical articles Writing– Writing reports- minutes of a meeting- accident and survey-

Vocabulary Development- verbal analogies Language Development- reported speech. 

 

 

TOTAL: 60 PERIODS 

OUTCOMES: 

 
At the end of the course learners will be able to: 
 

Read technical texts and write area- specific texts effortlessly. 
Listen and comprehend lectures and talks in their area of specialisation 

successfully. Speak appropriately and effectively in varied formal and 

informal contexts. 
Write reports and winning job applications. 
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TEXT BOOKS: 

 
1. Board of editors. Fluency in English A Course book for Engineering and Technology. 

Orient Blackswan, Hyderabad: 2016 

2. Sudharshana.N.P and Saveetha. C. English for Technical Communication. Cambridge 

University Press: New Delhi, 2016. 

 

REFERENCES: 

 
1. Booth-L. Diana, Project Work, Oxford University Press, Oxford: 2014. 
2. Grussendorf, Marion, English for Presentations, Oxford University Press, Oxford: 2007 

3. Kumar, Suresh. E. Engineering English. Orient Blackswan: Hyderabad,2015 

4. Means, L. Thomas and Elaine Langlois, English & Communication For Colleges. 

Cengage Learning, USA: 2007 

5. Raman, Meenakshi and Sharma, Sangeetha- Technical Communication Principles 

andPractice.Oxford University Press: New Delhi, 2014. 
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20148S22A ENGINEERING MATHEMATICS-II                                      L T P C 

                                                                                                                                                           4  0  0  4 

 

OBJECTIVES: 

 This course is designed to cover topics such as Matrix Algebra, Vector Calculus, Complex 

Analysis and Laplace Transform. Matrix Algebra is one of the powerful tools to handle 

practical problems arising in the field of engineering. Vector calculus can be widely used 

for modeling the various laws of physics. The various methods of complex analysis and 
Laplace transforms can be used for efficiently solving the problems that occur in various 

branches of engineering disciplines. 

 

UNIT I    MATRICES                                                                                                                                     12  
Eigen values and Eigenvectors of a real matrix – Characteristic equation – Properties of Eigen values and 

Eigenvectors – Cayley-Hamilton theorem – Diagonalization of matrices – Reduction of a quadratic form to 

canonical form by orthogonal transformation – Nature of quadratic forms. 
 
UNIT II  VECTOR CALCULUS                                                                                                                   12  

Gradient and directional derivative – Divergence and curl - Vector identities – Irrotational and Solenoidal 
vector fields – Line integral over a plane curve – Surface integral - Area of a curved surface - Volume 

integral - Green’s, Gauss divergence and Stoke’s theorems – Verification and application in evaluating line, 
surface and volume integrals. 
 
UNIT III  ANALYTIC FUNCTIONS                                                                                                           12  
Analytic functions – Necessary and sufficient conditions for analyticity in Cartesian and polar coordinates - 
Properties – Harmonic conjugates – Construction of analytic function – Conformal mapping – Mapping  by 

functions w  z  c, cz, 1z ,z
2 - Bilinear  transformation.  

 
UNIT IV COMPLEX INTEGRATION                                                                                                        12  

Line integral - Cauchy’s integral theorem – Cauchy’s integral formula – Taylor’s and Laurent’s series – 
Singularities – Residues – Residue theorem – Application of residue theorem for evaluation of real integrals 

– Use of circular contour and semicircular contour. 
 
UNIT V  LAPLACE TRANSFORMS                                                                                                           12  
Existence conditions – Transforms of elementary functions – Transform of unit step function and unit 
impulse function – Basic properties – Shifting theorems -Transforms of derivatives and integrals – Initial and 

final value theorems – Inverse transforms – Convolution theorem – Transform of periodic functions – 

Application to solution of linear second order ordinary differential equations with constant coefficients. 

 

TOTAL: 60 PERIODS 

OUTCOMES: 

 

After successfully completing the course, the student will have a good understanding of the following 
topics and their applications: 

Eigenvalues and eigenvectors, diagonalization of a matrix, Symmetric matrices, Positive 
definite matrices and similar matrices. 

Gradient, divergence and curl of a vector point function and related identities. 

Evaluation of line, surface and volume integrals using Gauss, Stokes and Green’s 
theorems and their verification. 

Analytic functions, conformal mapping and complex integration. 

Laplace transform and inverse transform of simple functions, properties, various 
related theorems and application to differential equations with constant coefficients. 
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TEXT BOOKS: 

 

1. Grewal B.S., “Higher Engineering Mathematics”, Khanna 
Publishers, New Delhi, 43rd Edition, 2014. 

2. Kreyszig Erwin, "Advanced Engineering Mathematics", John Wiley and Sons, 10th Edition, New 
Delhi, 2016. 

 

REFERENCES: 

 

1. Bali N., Goyal M. and Watkins C., “Advanced Engineering Mathematics”, 
Firewall Media (An imprint of Lakshmi Publications Pvt., Ltd.,), New 
Delhi, 7th Edition, 2009. 

2. Jain R.K. and Iyengar S.R.K., “Advanced Engineering Mathematics”, Narosa Publications, New 
Delhi , 3rd 
Edition, 2007. 

3. O’Neil, P.V. “Advanced Engineering Mathematics”, Cengage Learning India Pvt., Ltd, New Delhi, 
2007. 

4. Sastry, S.S, “Engineering Mathematics", Vol. I & II, PHI Learning Pvt. Ltd, 4th Edition, New Delhi, 
2014. 

5. Wylie, R.C. and Barrett, L.C., “Advanced Engineering Mathematics 

“Tata McGraw Hill Education Pvt. Ltd, 6th Edition, New Delhi, 2012. 
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20149S23D PHYSICS FOR CIVIL ENGINEERING                L T P C 

 (for B.E. Civil Engineering)                3  0  0  3 

 

OBJECTIVE: 

 To introduce the principles of thermal, acoustics, optics and new materials for civil engineering  

applications. 

 

UNIT I THERMAL PERFORMANCE OF BUILDINGS                                                                  9  
Heat transfer through fenestrations, thermal insulation and its benefits - heat gain and heat loss estimation - 

factors affecting the thermal performance of buildings, thermal measurements, thermal comfort, indices of 

thermal comfort, climate and design of solar radiation, shading devices central heating. Principles of natural 
ventilation - ventilation measurements, design for natural ventilation - Window types and packaged air 

conditioners - chilled water plant - fan coil systems - water piping - cooling load - Air conditioning systems 

for different types of buildings - Protection against fire to be caused by A. C. Systems. 
 
UNIT II ACOUSTICS                                                                                                                              9  
Classification of sound- decibel- Weber–Fechner law – Sabine’s formula- derivation using growth and decay 

method – Absorption Coefficient and its determination –factors affecting acoustics of buildings and their 

remedies. Methods of sound absorptions - absorbing materials - noise and its measurements, sound insulation 

and its measurements, impact of noise in multi-storeyed buildings. 
 
UNIT III LIGHTING DESIGNS                 9  
Radiation quantities – spectral quantities – relationship between luminescence and radiant quantities – 

hemispherical reflectance and transmittance – photometry: cosines law, inverse square law. Vision – 

photobic, mesophic, scotopic visions. Colour – luminous efficiency function - Visual field glare, colour - day 

light calculations - day light design of windows, measurement of day-light and use of models and artificial 

skies, principles of artificial lighting, supplementary artificial lighting. 
 
UNIT IV NEW ENGINEERING MATERIALS                 9  
Composites - definition and classification - Fibre reinforced plastics (FRP) and fiber reinforced metals 

(FRM) - Metallic glasses - Shape memory alloys - Ceramics - Classification - Crystalline - Non Crystalline - 

Bonded ceramics, Manufacturing methods - Slip casting - Isostatic pressing - Gas pressure bonding - 

Properties - thermal, mechanical, electrical and chemical ceramic fibres - ferroelectric and ferromagnetic 

ceramics - High Aluminium ceramics. 
 
UNIT V HAZARDS                 9  
Seismology and Seismic waves - Earth quake ground motion - Basic concepts and estimation techniques - 

site effects - Probabilistic and deterministic Seismic hazard analysis - Cyclone and flood hazards - Fire 

hazards and fire protection, fire-proofing of materials, fire safety regulations and firefighting equipment - 

Prevention and safety measures. 

 

TOTAL: 45 PERIODS 

 

OUTCOMES: 

 

Upon completion of this course, 

the students will have knowledge on the thermal performance 

of buildings, the students will acquire knowledge on the 

acoustic properties of buildings, the students will get 

knowledge on various lighting designs for buildings, 

the students will gain knowledge on the properties and performance of 
engineering materials, and the students will understand the hazards of buildings. 
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TEXT BOOKS: 

 

1. Alexander, D. “Natural disaster”, Springer (1993). 

2. Budinski, K.G. & Budinski, M.K. “Engineering Materials Properties and Selection”, Prentice Hall, 

2009. 

3. Severns, W.H. & Fellows, J.R. “Air conditioning and Refrigeration”, John 

Wiley and Sons, London, 1988. 

4. Stevens, W.R., “Building Physics: Lighting: Seeing in the Artificial Environment, Pergaman Press, 

2013. 

 

REFERENCES: 

 

1. Gaur R.K. and Gupta S.L., Engineering Physics. Dhanpat Rai publishers, 2012. 

2. Reiter, L. “Earthquake hazard analysis - Issues and insights”, Columbia 

University Press, 1991. 

3. Shearer, P.M. “Introduction to Seismology”, Cambridge University Press, 1999. 
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20149S24A                 ENVIRONMENTAL SCIENCE AND ENGINEERING      L T P C 

    3 0 0 3 
 
OBJECTIVES: 

To study the nature and facts about environment. 

To finding and implementing scientific, technological, economic and political solutions to 
environmental problems. 
To study the interrelationship between living organism and environment. 

To appreciate the importance of environment by assessing its impact on the human 
world; envision the surrounding environment, its functions and its value. 
To study the dynamic processes and understand the features of the earth‟s interior and surface. 
To study the integrated themes and biodiversity, natural resources, pollution control and waste 

management. 

 

UNIT I ENVIRONMENT, ECOSYSTEMS AND BIODIVERSITY                                                       14  
Definition, scope and importance of environment – need for public awareness - concept of an ecosystem – 

structure and function of an ecosystem – producers, consumers and decomposers – energy flow in the 

ecosystem – ecological succession – food chains, food webs and ecological pyramids – Introduction, types, 

characteristic features, structure and function of the (a) forest ecosystem (b) grassland ecosystem (c) desert 

ecosystem (d) aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries) – Introduction to 

biodiversity definition: genetic, species and ecosystem diversity – biogeographical classification of India – 

value of biodiversity: consumptive use, productive use, social, ethical, aesthetic and option values – 

Biodiversity at global, national and local levels – India as a mega-diversity nation – hot-spots of biodiversity 

– threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts – endangered and endemic 

species of India – conservation of biodiversity: In-situ and ex-situ conservation of biodiversity. Field study 

of common plants, insects, birds; Field study of simple ecosystems – pond, river, hill slopes, etc. 
 
UNIT II ENVIRONMENTAL POLLUTION                                                                                               8  
Definition – causes, effects and control measures of: (a) Air pollution (b) Water pollution (c) Soil pollution 

(d) Marine pollution (e) Noise pollution (f) Thermal pollution (g) Nuclear hazards – solid waste 

management: causes, effects and control measures of municipal solid wastes – role of an individual in 

prevention of pollution – pollution case studies – disaster management: floods, earthquake, cyclone and 

landslides. Field study of local polluted site – Urban / Rural / Industrial / Agricultural. 
 
UNIT III NATURAL RESOURCES                10  
Forest resources: Use and over-exploitation, deforestation, case studies- timber extraction, mining, dams and 

their effects on forests and tribal people – Water resources: Use and over- utilization of surface and ground 

water, floods, drought, conflicts over water, dams-benefits and problems – Mineral resources: Use and 

exploitation, environmental effects of extracting and using mineral resources, case studies – Food resources: 

World food problems, changes caused by agriculture and overgrazing, effects of modern agriculture, 

fertilizer-pesticide problems, water logging, salinity, case studies – Energy resources: Growing energy 

needs, renewable and non renewable energy sources, use of alternate energy sources. case studies – Land 

resources: Land as a resource, land degradation, man induced landslides, soil erosion and desertification – 

role of an individual in conservation of natural resources – Equitable use of resources for sustainable 

lifestyles. Field study of local area to document environmental assets – river / forest / grassland / hill / 

mountain. 
 

UNIT IV SOCIAL ISSUES AND THE ENVIRONMENT                                                                          7  
From unsustainable to sustainable development – urban problems related to energy – water conservation, 

rain water harvesting, watershed management – resettlement and rehabilitation of people; its problems and 
concerns, case studies – role of non-governmental organization- environmental ethics: Issues and possible 

solutions – climate change, global warming, acid rain, ozone layer depletion, nuclear accidents and 
holocaust, case studies. – wasteland reclamation – consumerism and waste products – environment 
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production act – Air (Prevention and Control of Pollution) act – Water (Prevention and control of Pollution) 

act – Wildlife protection act – Forest conservation act – enforcement machinery involved in environmental 
legislation- central and state pollution control boards- Public awareness. 
 
UNIT V HUMAN POPULATION AND THE ENVIRONMENT                6  
Population growth, variation among nations – population explosion – family welfare programme – 

environment and human health – human rights – value education – HIV / AIDS – women and child welfare 

– role of information technology in environment and human health – Case studies. 

TOTAL: 45 PERIODS 

OUTCOMES: 

 Environmental Pollution or problems cannot be solved by mere laws. Public participation is 
an important aspect which serves the environmental Protection. One will obtain knowledge 
on the following after completing the course. 
Public awareness of environmental is at infant stage. 
Ignorance and incomplete knowledge has lead to misconceptions 
Development and improvement in std. of living has lead to serious environmental disasters 

TEXTBOOKS: 
1. Benny Joseph, ‘Environmental Science and Engineering’, Tata McGraw-Hill, New Delhi, 2006. 
2. Gilbert M.Masters, ‘Introduction to Environmental Engineering and Science’, 2nd edition, 

Pearson Education, 2004. 

REFERENCES : 

1. Dharmendra S. Sengar, ‘Environmental law’, Prentice hall of India Pvt Ltd, New Delhi, 2007. 

2. Erach Bharucha, “Textbook of Environmental Studies”, Universities Press(I) Pvt, Ltd, Hydrabad, 

2015. 

3. G. Tyler Miller and Scott E. Spoolman, “Environmental Science”, Cengage 

Learning India PVT, LTD, Delhi, 2014. 

4. Rajagopalan, R, ‘Environmental Studies-From Crisis to Cure’, Oxford 

University Press, 2005. 
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20153S25E  BASIC OF ELECTRICAL AND ELECTRONICS ENGINEERING    L T P C 

 3 0 0  3 

OBJECTIVES: 

 To explain the basic theorems used in Electrical circuits and the different 
components and function of electrical machines. 

To explain the fundamentals of semiconductor and 
applications. To explain the principles of digital 
electronics 

To impart knowledge of communication. 

 

UNIT I ELECTRICAL CIRCUITS & MEASURMENTS                 9  
Fundamental laws of electric circuits– Steady State Solution of DC Circuits – Introduction to AC Circuits –

Sinusoidal steady state analysis– Power and Power factor – Single Phase and Three Phase Balanced Circuits. 

Classification of instruments – Operating Principles of indicating Instruments 
 
UNIT II ELECTRICAL MACHINES                 9  
Construction, Principle of Operation, Basic Equations and Applications of DC Generators, DC Motors, 

Single Phase Transformer, single phase induction Motor. 

 

UNIT III SEMICONDUCTOR DEVICES AND APPLICATIONS                 9  
Introduction - Characteristics of PN Junction Diode – Zener Effect – Zener Diode and its Characteristics – 
Half wave and Full wave Rectifiers – Voltage Regulation. Bipolar Junction Transistor – CB, CE, CC 

Configurations and Characteristics – Elementary Treatment of Small Signal Amplifier. 
 
UNIT IV DIGITAL ELECTRONICS                 9  
Binary Number System – Boolean Algebra theorems– Digital circuits - Introduction to sequential Circuits– 

Flip-Flops – Registers and Counters – A/D and D/A Conversion – digital processing architecture. 
 
UNIT V FUNDAMENTALS OF COMMUNICATION ENGINEERING                9  
Introduction – Elements of Communication Systems– Modulation and Demodulation: Principles of 

Amplitude and Frequency Modulations. Digital Communication - Communication Systems: Radio, Antenna, 
TV, Fax, ISDN, Microwave, Satellite and Optical Fibre (Block Diagram Approach only). 

 

TOTAL: 45 PERIODS 

OUTCOMES: 

ability to identify the electrical components and explain the characteristics of 
electrical machines. ability to identify electronics components and understand the 

characteristics 

TEXT BOOKS: 

1. D P Kothari and I.J Nagarath, ”Electrical Machines “Basic Electrical and Electronics 

Engineering”, McGraw Hill Education(India) Private Limited, Third Reprint ,2016 

2. S.K.Bhattacharya “Basic Electrical and Electronics Engineering”, Pearson India, 2011 

3. Sedha R.S., “Applied Electronics”, S. Chand & Co., 2006 

REFERENCES: 

1. A.E. Fitzgerald, David E Higginbotham and Arvin Grabel, “Basic Electrical 
Engineering”, McGraw Hill Education(India) Private Limited, 2009 

2. Del Toro, “Electrical Engineering Fundamentals”, Pearson Education, New Delhi, 2007 

3. Leonard S Bobrow, “ Foundations of Electrical Engineering”, Oxford University Press, 2013 

4. Mahmood Nahvi and Joseph A. Edminister, “Electric Circuits”, Schaum’ 
Outline Series, McGraw Hill, 2002. 

5. Mehta V K, “Principles of Electronics”, S.Chand & Company Ltd, 1994. 

6. Nagsarkar T K and Sukhija M S, “Basics of Electrical Engineering”, Oxford press 2005. 
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20154S26D ENGINEERING MECHANICS                 L T P C 

                  3  2 0  4 

 

OBJECTIVES: 

 To develop capacity to predict the effect of force and motion in the course of carrying 
out the design functions of engineering. 

 

UNIT I STATICS OF PARTICLES                                                                                                 9+6  
Introduction – Units and Dimensions – Laws of Mechanics – Lami’s theorem, Parallelogram and triangular 

Law of forces – Vectorial representation of forces – Vector operations of forces - additions, subtraction, dot 

product, cross product – Coplanar Forces – rectangular components – Equilibrium of a particle – Forces in 

space – Equilibrium of a particle in space – Equivalent systems of forces – Principle of transmissibility . 
 
UNIT II EQUILIBRIUM OF RIGID BODIES                                                                                 9+6  
Free body diagram – Types of supports –Action and reaction forces –stable equilibrium – Moments and 

Couples – Moment of a force about a point and about an axis – Vectorial representation of moments and 

couples – Scalar components of a moment – Varignon’s theorem – Single equivalent force -Equilibrium of 

Rigid bodies in two dimensions – Equilibrium of Rigid bodies in three dimensions 
 
UNIT III PROPERTIES OF SURFACES AND SOLIDS                                                                 9+6  
Centroids and centre of mass – Centroids of lines and areas - Rectangular, circular, triangular areas by 

integration – T section, I section, - Angle section, Hollow section by using standard formula –Theorems of 

Pappus - Area moments of inertia of plane areas – Rectangular, circular, triangular areas by integration – T 

section, I section, Angle section, Hollow section by using standard formula – Parallel axis theorem and 

perpendicular axis theorem – Principal moments of inertia of plane areas – Principal axes of inertia-Mass 

moment of inertia –mass moment of inertia for prismatic, cylindrical and spherical solids from first principle 

– Relation to area moments of inertia. 

 

UNIT IV DYNAMICS OF PARTICLES                                                                                            9+6  
Displacements, Velocity and acceleration, their relationship – Relative motion – Curvilinear motion 

Newton’s laws of motion – Work Energy Equation– Impulse and Momentum – Impact of elastic bodies. 
 
UNIT V FRICTION AND RIGID BODY DYNAMICS                                                                   9+6  
Friction force – Laws of sliding friction – equilibrium analysis of simple systems with sliding friction –

wedge friction-. Rolling resistance -Translation and Rotation of Rigid Bodies – Velocity and acceleration – 

General Plane motion of simple rigid bodies such as cylinder, disc/wheel and sphere. 

 

 

TOTAL : (45+30)=75 PERIODS 
 
OUTCOMES: 
 
On successful completion of this course, the student will be able to 
 

illustrate the vectorial and scalar representation of forces 

and moments analyse the rigid body in equilibrium 

evaluate the properties of surfaces and 
solids calculate dynamic forces 
exerted in rigid body 

determine the friction and the effects by the laws of friction 
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TEXT BOOKS: 

 
1. Beer, F.P and Johnston Jr. E.R., “Vector Mechanics for Engineers (In SI Units): Statics 

and Dynamics”, 8th Edition, Tata McGraw-Hill Publishing company, New Delhi (2004). 
2. Vela Murali, “Engineering Mechanics”, Oxford University Press (2010) 

 

REFERENCES: 

 

1. Bhavikatti, S.S and Rajashekarappa, K.G.,  “Engineering 

Mechanics”,  New Age International (P) Limited Publishers, 1998. 
2. Hibbeller, R.C and Ashok Gupta, “Engineering Mechanics: Statics and Dynamics”, 

11th Edition, Pearson Education 2010. 
3. Irving H. Shames and Krishna Mohana Rao. G., “Engineering 

Mechanics – Statics and Dynamics”, 4th Edition, Pearson Education 
2006. 

4. Meriam J.L. and Kraige L.G., “ Engineering Mechanics- Statics - 

Volume 1, Dynamics- Volume 2”, Third Edition, John Wiley & 
Sons,1993. 

5. Rajasekaran S and Sankarasubramanian G., “Engineering Mechanics Statics and 

Dynamics”, 3rd Edition, Vikas Publishing House Pvt. Ltd., 2005. 
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20154L27   ENGINEERING PRACTICES LABORATORY   L T P C 

             0 0 4  2 

OBJECTIVES: 

 To provide exposure to the students with hands on experience on various basic 
engineering practices in Civil, Mechanical, Electrical and Electronics Engineering. 

 
GROUP A (CIVIL & MECHANICAL)   

I CIVIL ENGINEERING PRACTICE                      14 
Buildings:  

(a) Study of plumbing and carpentry components of residential and industrial 
buildings. Safety aspects. 

(b) Study of pipeline joints, its location and functions: valves, taps, couplings, unions, 
reducers, elbows in household fittings. 

(c) Study of pipe connections requirements for pumps and turbines. 
(d) Preparation of plumbing line sketches for water supply and sewage works. 
(e) Hands-on-exercise: 

(f) Basic pipe connections – Mixed pipe material connection – Pipe 
connections with different joining components. 

(g) Demonstration of plumbing requirements of high-rise buildings. 

Carpentry using Power Tools only: 
(a) Study of the joints in roofs, doors, windows and furniture. 
(b) Hands-on-exercise: 

Wood work, joints by sawing, planing and cutting. 

II MECHANICAL ENGINEERING PRACTICE     18 
Welding: 

(a) Preparation of butt joints, lap joints and T- joints by Shielded metal arc welding. 
(b) Gas welding practice 

Basic Machining: 

(a) Simple Turning and Taper turning 

(b) Drilling Practice 

Sheet Metal Work: 
(a) Forming & Bending: 
(b) Model making – Trays and funnels. 

(c) Different type of joints. 

 

(a) Study of centrifugal pump 

(b) Study of air conditioner 

 
(a) Smithy operations, upsetting, swaging, setting down and bending. 

Example – Exercise – Production of hexagonal headed bolt. 

(b) Foundry operations like mould preparation for gear and step cone pulley. 

(c) Fitting – Exercises – Preparation of square fitting and V – fitting models. 

GROUP B (ELECTRICAL & ELECTRONICS) 

III ELECTRICAL ENGINEERING PRACTICE            12 
13 
1. Residential house wiring using switches, fuse, indicator, lamp and energy meter. 
2. Fluorescent lamp wiring. 

3. Stair case wiring 

4. Measurement of electrical quantities – voltage, current, power & power factor in RLC circuit. 

5. Measurement of energy using single phase energy meter. 

6. Measurement of resistance to earth of an electrical equipment. 
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IV ELECTRONICS ENGINEERING PRACTICE 16 

1. Study of Electronic components and equipments – Resistor, colour coding 
measurement of AC signal parameter (peak-peak, rms period, frequency) using CR. 

2. Study of logic gates AND, OR, EX-OR and NOT. 

3. Generation of Clock Signal. 

4. Soldering practice – Components Devices and Circuits – Using general purpose PCB. 

5. Measurement of ripple factor of HWR and FWR. 

 

 

 

TOTAL: 60 PERIODS 
OUTCOMES: 
On successful completion of this course, the student will be able to 

fabricate carpentry components and pipe connections including plumbing works. use welding 

equipments to join the structures. 

Carry out the basic machining operations Make the models using 

sheet metal works Illustrate on centrifugal pump, Air conditioner, 

operations of smithy, foundary and fittings 

Carry out basic home electrical works and 

appliances Measure the electrical quantities 
Elaborate on the components, gates, soldering practices. 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

CIVIL 

1. Assorted components for plumbing consisting of metallic pipes, 

plastic pipes, flexible pipes, couplings, unions, elbows, plugs and 

 other fittings. 15 Sets. 

2. Carpentry vice (fitted to work bench) 15 Nos. 
3. Standard woodworking tools 15 Sets. 
4. Models of industrial trusses, door joints, furniture joints 5 each 
5. Power Tools:   

 (a) Rotary Hammer 2 Nos 

 (b) Demolition Hammer 2 Nos 

 (c) Circular Saw 2 Nos 

 (d) Planer 2 Nos 

 (e) Hand Drilling Machine 2 Nos 

 (f) Jigsaw 2 Nos 

MECHANICAL 
1. Arc welding transformer with cables and holders 5 Nos. 
2. Welding booth with exhaust facility 5 Nos. 
3. Welding accessories like welding shield, chipping 

hammer, 
  

 wire brush, etc. 5 Sets. 

4. Oxygen and acetylene gas cylinders, blow pipe and other 

 welding outfit. 2 Nos. 

5. Centre lathe 2 Nos. 
6. Hearth furnace, anvil and smithy tools 2 Sets. 
7. Moulding table, foundry tools 2 Sets. 
8. Power Tool: Angle Grinder 2 Nos 

9. Study-purpose items: centrifugal pump, air-conditioner One each. 

ELECTRICAL 
1. Assorted electrical components for house wiring 15 Sets 
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2. Electrical measuring instruments 10 Sets 
3. Study purpose items: Iron box, fan and regulator, 

emergency 
  

 lamp 1 each 

4. Megger (250V/500V) 1 No. 
5. Power Tools: (a) Range Finder 2 Nos 

   Nos 

 (b) Digital Live-wire detector 2  
LECTRONICS 

1. Soldering guns 10 Nos. 
2. Assorted electronic components for making circuits 50 Nos. 
3. Small PCBs 10 Nos. 
4. Multimeters 10 Nos. 

5. Study purpose items: Telephone, FM radio, low-voltage power supply 
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20155L28E COMPUTER AIDED BUILDING DRAWING                L T P C 

                 0  0 4  2 

OBJECTIVES: 

 To introduce the students to draft the plan, elevation and sectional views of buildings in 

accordance with development and control rules satisfying orientation and functional 

requirements as per National Building Code. 

 

LIST OF EXPERIMENTS 

1. Principles of planning, orientation and complete joinery details (Paneled and Glazed Doors and 

Windows) 

2. Buildings with load bearing walls 

3. Buildings with sloping roof 

4. R.C.C. framed structures. 

5. Industrial buildings – North light roof structures 

TOTAL: 60 PERIODS 

OUTCOMES: 

 The students will be able to draft the plan, elevation and sectional views of the buildings, 

industrial structures, and framed buildings using computer softwares. 

TEXTBOOKS: 
1. Sikka V.B., A Course in Civil Engineering Drawing, 4th Edition, S.K.Kataria and Sons, 2015. 
2. George Omura, Mastering in Autocad 2005 and Autocad LT 2005– BPB Publications, 2008 

REFERENCES: 

1. Chuck Eastman, Paul Teicholz, Rafael Sacks, Kathleen Liston, BIM Handbook:A Guide to 
building information modeling for Owners, Managers, Designers, Engineers, and Contractors, 
John Wiley and Sons. Inc.,2011. 

2. Marimuthu V.M., Murugesan R. and Padmini S., Civil Engineering Drawing-I, Pratheeba 

Publishers, 2008. 

3. Shah.M.G., Kale. C.M. and Patki.S.Y., Building Drawing with an Integrated Approach to Built 
Environment, Tata McGraw Hill Publishers Limited, 2007. 

4. Verma.B.P., Civil Engineering Drawing and House Planning, Khanna Publishers, 2010. 
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201AGIC INDIAN CONSTITUTION 

 

Aim: 

 

 To understandthe salient features of the Indian Constitution 

Objectives: 

 
 To make the students understand about the Democratic Rule and Parliamentarian Administration. 
 To appreciate the salient features of the Indian Constitution. 
 To know the fundamental Rights and Constitutional Remedies. 
 To make familiar with powers and positions of the Union Executive, Union Parliament and the 

Supreme Court. 
 To exercise the adult franchise of voting and appreciate the Electoral system of Indian Democracy. 

Outcomes 

 
 Democratic values and citizenship Training are gained. 
 Awareness on Fundamental Rights are established. 
 The functions of union Government and State Governments are learnt. 
 The power and functions of the Judiciary learnt thoroughly. 
 Appreciation of Democratic Parliamentary Rule is learnt. 

UNIT I: The Making OfIndianconstitution 

 

The Constituent Assembly Organization Character – Work – Salient features of the constitution – 

Written and Detailed Constitution – Socialism – Secularism – Democracy and Republic. 

 

UNIT II: Fundamental Rights And Fundamental Duties Of The Citizens 

 

Right of Equality – Right of Freedom – Right against Exploitation – Right to Freedom of Religion 

– Cultural and Educational Rights – Right to Constitutional Remedies – Fundamental Duties. 

 

UNIT III: Directive Principles Of State Policy 

 

Socialism Principles – Gandhian Principles – Liberal and General Principles – Differences 

between Fundamental Rights and Directive principles. 

 

UNIT IV: The Union Executive, UnionparliamentAnd Supreme Court 

 

Powers and positions of the President – Qualification Method of Election of President and vice 

president – Prime Minister RajyaSabha- LokSabha – The Supreme Court – High Court – Functions 

and position of Supreme court and High Court. 

 

UNIT V: State Council – Election System AndPartliamentary Democracy In India 

 

State council of Ministers – Chief Minister – Election system in India- Main features – Election 

Commission - Features of Indian Democracy. 

 

References: 

 

1. Palekar S.A. Indian Constitution Government and politics, ABD Publications, India. 

2. AiyerAlladi, Krishnaswami, Constitution and fundamental rights 1955. 
3. Markandan K.C. Directive Principles in the Indian Constitution 1966. 
4. KashyapSubash C Our Parliament, National Book, Trust New Delhi 1989. 
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20148S31C          TRANSFORMS AND PARTIAL DIFFERENTIAL EQUATIONS      L T P C 

                                                                                                                                                            4  0 0 4 

 
OBJECTIVES: 
 

To introduce the basic concepts of PDE for solving standard partial differential equations. 

To introduce Fourier series analysis which is central to many applications in engineering 
apart from its use in solving boundary value problems. 

To acquaint the student with Fourier series techniques in solving heat flow problems used in 

various situations. To acquaint the student with Fourier transform techniques used in wide 

variety of situations. 

To introduce the effective mathematical tools for the solutions of partial differential equations 

that model several physical processes and to develop Z transform techniques for discrete time 

systems. 

UNIT I   PARTIAL DIFFERENTIAL EQUATIONS                                                                12  
Formation of partial differential equations – Singular integrals - Solutions of standard types of first order 

partial differential equations - Lagrange’s linear equation - Linear partial differential equations of second and 

higher order with constant coefficients of both homogeneous and non-homogeneous types. 
 

UNIT II   FOURIER SERIES                  12 
Dirichlet’s conditions – General Fourier series – Odd and even functions – Half range sine series – Half 

range cosine series – Complex form of Fourier series – Parseval’s identity – Harmonic analysis. 
 
UNIT III  APPLICATIONS OF PARTIAL DIFFERENTIAL EQUATIONS                 12  
Classification of PDE – Method of separation of variables - Fourier Series Solutions of one dimensional 

wave equation – One dimensional equation of heat conduction – Steady state solution of two dimensional 

equation of heat conduction. 
 
UNIT IV FOURIER TRANSFORMS                                                                                                           12  
Statement of Fourier integral theorem – Fourier transform pair – Fourier sine and cosine transforms – 

Properties – Transforms of simple functions – Convolution theorem – Parseval’s identity. 
 
UNIT V   Z - TRANSFORMS AND DIFFERENCE EQUATIONS                                                    12  
Z-transforms - Elementary properties – Inverse Z-transform (using partial fraction and residues) – Initial and 

final value theorems - Convolution theorem - Formation of difference equations – Solution of difference 

equations using Z - transform. 

 

TOTAL: 60 PERIODS 

 

OUTCOMES : 

 

Upon successful completion of the course, students should be able to: 

 Understand how to solve the given standard partial differential equations. 

Solve differential equations using Fourier series analysis which plays a vital role in 

engineering applications. Appreciate the physical significance of Fourier series techniques in 

solving one and two dimensional heat flow problems and one dimensional wave equations. 

 Understand the mathematical principles on transforms and partial differential equations would 

provide them the ability to formulate and solve some of the physical problems of engineering. 

 Use the effective mathematical tools for the solutions of partial differential equations by 

using Z transform techniques for discrete time systems. 
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TEXT BOOKS: 

 
1. Grewal B.S., “Higher Engineering Mathematics", 43rd Edition, Khanna Publishers, New Delhi, 2014. 
2. Narayanan S., Manicavachagom Pillay.T.K and Ramanaiah.G "Advanced 

Mathematics for Engineering Students", Vol. II & III, S.Viswanathan Publishers Pvt. 
Ltd, Chennai, 1998. 

 

REFERENCES : 

 
1. Andrews, L.C and Shivamoggi, B, "Integral Transforms for Engineers" SPIE Press, 1999. 
2. Bali. N.P and Manish Goyal, "A Textbook of Engineering Mathematics", 9th Edition, 

Laxmi Publications Pvt. Ltd, 2014. 
3. Erwin Kreyszig, "Advanced Engineering Mathematics ", 10th Edition, John Wiley, India, 2016. 
4. James, G., "Advanced Modern Engineering Mathematics", 3rd Edition, Pearson Education, 2007. 
5. Ramana. B.V., "Higher Engineering Mathematics", McGraw Hill Education Pvt. Ltd, New Delhi, 

2016. 
6. Wylie, R.C. and Barrett, L.C., “Advanced Engineering Mathematics 

“Tata McGraw Hill Education Pvt. Ltd, 6th Edition, New Delhi, 2012. 
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20155C32 ENGINEERING GEOLOGY                                      L T P C 

                                                                                                                                                            3  0  0  3 
OBJECTIVE: 

 At the end of this course the students will be able to understand the importance of geological 
knowledge such as earth, earthquake, volcanism and to apply this knowledge in projects such 
as dams, tunnels, bridges, roads, airport and harbor. 

UNIT I PHYSICAL GEOLOGY                9  
Geology in civil engineering – branches of geology – structure of earth and its composition weathering of 
rocks – scale of weathering – soils - landforms and processes associated with river, wind, groundwater and 

sea – relevance to civil engineering. Plate tectonics – Earth quakes – Seismic zones in India. 
 
UNIT II MINEROLOGY                9  
Physical properties of minerals – Quartz group, Feldspar group, Pyroxene - hypersthene and augite, 
Amphibole – hornblende, Mica – muscovite and biotite, Calcite, Gypsum and Clay minerals. 
 
UNIT III PETROLOGY                9  
Classification of rocks, distinction between Igneous, Sedimentary and Metamorphic rocks. Engineering 
properties of rocks. Description, occurrence, engineering properties, distribution and uses of Granite, 

Dolerite, Basalt, Sandstone, Limestone, Laterite, Shale, Quartzite, Marble, Slate, Gneiss and Schist. 
 
UNIT IV STRUCTURAL GEOLOGY AND GEOPHYSICAL METHODS                9  
Geological maps – attitude of beds, study of structures – folds, faults and joints – relevance to civil 

engineering. Geophysical methods – Seismic and electrical methods for subsurface investigations. 
 
UNIT V  APPLICATION OF GEOLOGICAL INVESTIGATIONS       9  

Remote sensing for civil engineering applications; Geological conditions necessary for design and 

construction of Dams, Reservoirs, Tunnels, and Road cuttings - Hydrogeological investigations and mining 

- Coastal protection structures. Investigation of Landslides, causes and mitigation. 

TOTAL: 45 PERIODS 

 
OUTCOMES: 
The students completing this course 

 Will be able to understand the importance of geological knowledge such as earth, earthquake, 
volcanism and the action of various geological agencies. 
Will get basics knowledge on properties of minerals. 
Gain knowledge about types of rocks, their 

distribution and uses. Will understand the methods of 

study on geological structure. 

Will understand the application of geological investigation in projects such as dams, 
tunnels, bridges, roads, airport and harbor 

TEXT BOOKS: 

1. Varghese, P.C., Engineering Geology for Civil Engineering Prentice Hall of India 
Learning Private Limited, New Delhi, 2012. 

2. Venkat Reddy. D. Engineering Geology, Vikas Publishing House Pvt. Lt, 2010. 
3. Gokhale KVGK, "Principles of Engineering Geology", B.S. Publications, Hyderabad 2011. 
4. Chenna Kesavulu N. "Textbook of Engineering Geology", Macmillan India Ltd., 2009. 
5. Parbin Singh. A "Text book of Engineering and General Geology", Katson publishing house, 

Ludhiana 2009. 

REFERENCES: 
1. Blyth F.G.H. and de Freitas M.H., Geology for Engineers, Edward Arnold, London, 2010. 
2. Bell .F.G.. "Fundamentals of Engineering Geology", B.S. Publications. Hyderabad 2011. 

3. Dobrin, M.B "An introduction to geophysical prospecting", McGraw Hill, New Delhi, 1988. 

3963



CIVIL – 2020R Page 48  

20155C33                CONSTRUCTION MATERIALS                      L T P C 

                       3  2 0 4 

OBJECTIVE: 

 To introduce students to various materials commonly used in civil engineering 
construction and their properties. 

UNIT I STONES – BRICKS – CONCRETE BLOCKS                 9  
Stone as building material – Criteria for selection – Tests on stones – Deterioration and Preservation of stone 

work – Bricks – Classification – Manufacturing of clay bricks – Tests on bricks – Compressive Strength – 

Water Absorption – Efflorescence – Bricks for special use – Refractory bricks – Concrete blocks – 

Lightweight concrete blocks. 
 
UNIT II LIME – CEMENT – AGGREGATES – MORTAR                 9  
Lime – Preparation of lime mortar – Cement – Ingredients – Manufacturing process – Types and Grades – 

Properties of cement and Cement mortar – Hydration – Compressive strength – Tensile strength – Fineness– 

Soundness and consistency – Setting time – fine aggregates – river sand – crushed stone sand – properties – 

coarse Aggregates – Crushing strength – Impact strength – Flakiness Index – Elongation Index – Abrasion 

Resistance – Grading 
 
UNIT III CONCRETE                 9  
Concrete – Ingredients – Manufacturing Process – Batching plants –mixing – transporting – placing – 
compaction of concrete –curing and finishing – Ready mix Concrete – Mix specification. 
 
UNIT IV TIMBER AND OTHER MATERIALS                 9  
Timber – Market forms – Industrial timber– Plywood – Veneer – Thermocol – Panels of laminates – Steel – 
Aluminum and Other Metallic Materials – Composition – Aluminium composite panel – Market forms – 

Mechanical treatment – Paints – Varnishes – Distempers – Bitumens. 
 
UNIT V MODERN MATERIALS                 9  
Glass  –  Ceramics  –  Sealants  for  joints  –  Fibre  glass  reinforced  plastic  –  Clay  products  –Refractories 

–Composite materials – Types – Applications of laminar composites – Fibre textiles– Geomembranes and 

Geotextiles for earth reinforcement. 

TOTAL: 60 PERIODS 
OUTCOMES: 
On completion of this course the students will be able to 

Compare the properties of most common and advanced building 
materials. understand the typical and potential applications of lime, 
cement and aggregates 

know the production of concrete and also the method of placing and making of 

concrete elements. understand the applications of  timbers and other materials 
Understand the importance of modern material for construction. 

TEXT BOOKS: 
1. Varghese.P.C, "Building Materials", PHI Learning Pvt. Ltd, New Delhi, 2015. 
2. Rajput. R.K., "Engineering Materials", S. Chand and Company Ltd., 2008. 

3. Gambhir.M.L., "Concrete Technology", 3rd Edition, Tata McGraw Hill Education, 2004 

4. Duggal.S.K., "Building Materials", 4th Edition, New Age International, 2008. 

REFERENCES: 
1. Jagadish.K.S, "Alternative Building Materials Technology", New Age International, 2007. 
2. Gambhir. M.L., & Neha Jamwal., "Building Materials, products, properties and 

systems", Tata McGraw Hill Educations Pvt. Ltd, New Delhi, 2012. 

3. IS456 - 2000: Indian Standard specification for plain and reinforced concrete, 2011 

4. IS4926 - 2003: Indian Standard specification for ready–mixed concrete, 2012 

5. IS383 - 1970: Indian Standard specification for coarse and fine aggregate from 
natural Sources for concrete, 2011 

6. IS1542-1992: Indian standard specification for sand for plaster, 2009 

7. IS 10262-2009: Indian Standard Concrete Mix Proportioning –Guidelines, 2009 
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20155C34                STRENGTH OF MATERIALS I L T P C 

 3  2 0  4 

 

OBJECTIVES:                                                                                                                        

To learn the fundamental concepts of Stress, Strain and deformation of solids.  

To know the mechanism of load transfer in beams, the induced stress resultants and 
deformations.  To understand the effect of torsion on shafts and springs.  

To analyze plane and space trusses  

 

UNIT I      STRESS, STRAIN AND DEFORMATION OF SOLIDS                12  
Simple Stresses and strains – Elastic constants - Relationship between elastic constants – Stress Strain 

Diagram – Ultimate Stress – Yield Stress – Deformation of axially loaded member - Composite Bars - 

Thermal Stresses – State of Stress in two dimensions – Stresses on inclined planes – Principal Stresses and 

Principal Planes – Maximum shear stress - Mohr's circle method. 
 
UNIT II    TRANSFER OF LOADS AND STRESSES IN BEAMS               12  
Types of loads, supports, beams – concept of shearing force and bending moment - Relationship between 

intensity of load, Shear Force and Bending moment - Shear Force and Bending Moment Diagrams for 

Cantilever, simply supported and overhanging beams with concentrated load, uniformly distributed load, 

uniformly varying load and concentrated moment. Theory of Simple Bending – Stress Distribution due to 

bending moment and shearing force - Flitched Beams - Leaf Springs. 
 
UNIT III   DEFLECTION OF BEAMS                 

12  
Elastic curve – Governing differential equation - Double integration method - Macaulay's method - Area 

moment method - conjugate beam method for computation of slope and deflection of determinant beams. 
 
UNIT IV  TORSION                12  
Theory of Torsion – Stresses and Deformations in Solid and Hollow Circular Shafts – combined bending 

moment and torsion of shafts - Power transmitted to shaft – Shaft in series and parallel – Closed and Open 

Coiled helical springs – springs in series and parallel – Design of buffer springs. 

 

UNIT V ANALYSIS OF TRUSSES             12 

Determinate and indeterminate trusses - Analysis of pin jointed plane determinate trusses by method of 

joints, method of sections and tension coefficient – Analysis of Space trusses by tension coefficient method. 

 

 

TOTAL: 60 PERIODS 

 

OUTCOMES: 

 
Students will be able to 
 

Understand the concepts of stress and strain, principal stresses and principal planes. 

Determine Shear force and bending moment in beams and understand concept of theory 

of simple bending. Calculate the deflection of beams by different methods and selection 

of method for determining slope or deflection. 

Apply basic equation of torsion in design of circular shafts and helical 

springs, . Analyze the pin jointed plane and space trusses 
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TEXTBOOKS: 

 

1. Rajput.R.K. “Strength of Materials”, S.Chand and Co, New Delhi, 2015. 

2. Punmia.B.C., Ashok Kumar Jain and Arun Kumar Jain, SMTS –I Strength of materials, 

Laxmi publications. New Delhi, 2015 

3. Rattan . S. S, “Strength of Materials”, Tata McGraw Hill Education Private Limited, New Delhi, 

2012 

4. Bansal. R.K. “Strength of Materials”, Laxmi Publications Pvt. Ltd., New Delhi, 2010 

 

REFERENCES: 

 

1. Timoshenko.S.B. and Gere.J.M, “Mechanics of Materials”, Van Nos 

Reinbhold, New Delhi 1999. 

2. Vazirani.V.N and Ratwani.M.M, “Analysis of Structures”, Vol I Khanna 

Publishers, New Delhi,1995. 

3. Junnarkar.S.B. and Shah.H.J, “Mechanics of Structures”, Vol I, Charotar 

Publishing House, New Delhi 2016. 

4. Singh. D.K., “ Strength of Materials”, Ane Books Pvt. Ltd., New Delhi, 2016 

5. Basavarajaiah, B.S. and Mahadevappa, P., Strength of Materials, Universities Press, Hyderabad, 

2010. 

6. Gambhir. M.L., "Fundamentals of Solid Mechanics", PHI Learning Private Limited., New Delhi, 

2009. 
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20155C35 FLUID MECHANICS       L T P C 

         4 0 0 4 

 

OBJECTIVE: 

 

 To understand the basic properties of the fluid, fluid kinematics, fluid dynamics 
and to analyze and appreciate the complexities involved in solving the fluid flow 
problems. 

 

UNIT I FLUID PROPERTIES AND FLUID STATICS                                                                  12  
Fluid – definition, distinction between solid and fluid - Units and dimensions - Properties of fluids - density, 
specific weight, specific volume, specific gravity, viscosity, compressibility, vapour pressure, capillarity and 

surface tension - Fluid statics: concept of fluid static pressure, absolute and gauge pressures - pressure 
measurements by manometers-forces on planes – centre of pressure – buoyancy and floatation. 
 

UNIT II FLUID KINEMATICS AND DYNAMICS                                                                         12  
Fluid Kinematics – Classification and types of flow - velocity field and acceleration - continuity equation 

(one and three dimensional differential forms)- stream line-streak line-path line- stream function - velocity 
potential function - flow net. Fluid dynamics - equations of motion -Euler's equation along a streamline - 

Bernoulli's equation – applications - venturi meter, orifice meter and Pitot tube- linear momentum equation 
and its application to pipe bend. 
 
UNIT III DIMENSIONAL ANALYSIS AND MODEL STUDIES                                                    12  
Fundamental dimensions - dimensional homogeneity - Rayleigh’s method and Buckingham Pi-theorem - 
dimensionless parameters - similitudes and model studies - distorted models. 
 
UNIT IV FLOW THROUGH PIPES                                                                                                   12  
Reynold’s experiment - laminar flow through circular pipe (Hagen poiseulle's) - hydraulic and energy 
gradient – flow through pipes - Darcy - Weisbach's equation - pipe roughness -friction factor-Moody's 

diagram- major and minor losses of flow in pipes - pipes in series and in parallel. 
 
UNIT V BOUNDARY LAYER                                                                                                            12  
Boundary layer – definition- boundary layer on a flat plate – laminar and turbulent boundary layer-
displacement, energy and momentum thickness – Momentum integral equation-Boundary layer separation 
and control – drag on flat plate. 

 

TOTAL: 60 PERIODS 

OUTCOMES: 

 
At the end of the course students will be able to 
 

Get a basic knowledge of fluids in static, kinematic and dynamic 
equilibrium. Understand and solve the problems related to 
equation of motion. 
Gain knowledge about dimensional and model 
analysis. Learn types of flow and losses of 
flow in pipes. 
Understand and solve the boundary layer problems. 
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TEXT BOOKS: 

 

1. Modi P.N and Seth "Hydraulics and Fluid Mechanics including Hydraulic Machines", 
Standard Book House New Delhi, 2009. 

2. Jain.A.K.., "Fluid Mechanics" (Including Hydraulic Machines), Khanna Publishers, Twelfth Edition, 

2016. 

3. Subramanya.K " Fluid Mechanics and Hydraulic Machines", Tata McGraw Hill 
Education Private Limited, New Delhi, 2010. 

4. Rajput.R.K. “Fluid Mechanics", S.Chand and Co, New Delhi, 2008. 

 

REFERENCES: 

 
1. Streeter, V.L., and Wylie, E.B., “Fluid Mechanics”, McGraw Hill, 2000. 
2. Fox W.R. and McDonald A.T., Introduction to Fluid Mechanics John-Wiley and Sons, Singapore, 

2013. 

3. White, F.M., “Fluid Mechanics”, Tata McGraw Hill, 5th Edition, New Delhi, 2017. 

4. Mohd. Kaleem Khan, "Fluid Mechanics and Machinery", Oxford University Press, New Delhi, 2015. 

5. Bansal.R.K., “Fluid Mechanics and Hydraulic Machines”, Laxmi 

Publications Pvt. Ltd., New Delhi, 2013. 
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20155C36 SURVEYING                 L T P C 

                  3 0 0 3 

 
OBJECTIVES: 
 

To introduce the rudiments of plane surveying and geodetic principles to Civil Engineers. 
To learn the various methods of plane and geodetic surveying to solve the real world 
Civil Engineering problems. 

To introduce the concepts of Control 
Surveying To introduce the basics of 
Astronomical Surveying 

 

UNIT I FUNDAMENTALS OF CONVENTIONAL SURVEYING AND LEVELLING             12  
Classifications and basic principles of surveying - Equipment and accessories for ranging and chaining - 

Methods of ranging - Compass - Types of Compass - Basic Principles- Bearing – Types - True Bearing - 
Magnetic Bearing - Levelling- Principles and theory of Levelling – Datum- - Bench Marks – Temporary and 

Permanent Adjustments- Methods of Levelling- Booking – Reduction - Sources of errors in Levelling - 

Curvature and refraction. 

 

UNIT II       THEODOLITE AND TACHEOMETRIC SURVEYING                              12  
Horizontal and vertical angle measurements - Temporary and permanent adjustments - Heights and distances 

- Tacheometer - Stadia Constants - Analytic Lens -Tangential and Stadia Tacheometry surveying - Contour – 

Contouring – Characteristics of contours – Methods of contouring – Tacheometric contouring - Contour 
gradient – Uses of contour plan and map 

 

UNIT III CONTROL SURVEYING AND ADJUSTMENT                                                               12  
Horizontal and vertical control – Methods – specifications – triangulation- baseline – satellite stations – 

reduction to centre- trigonometrical levelling – single and reciprocal observations – traversing – Gale’s table. 

- Errors Sources- precautions and corrections – classification of errors –true and most probable values - 

weighed observations – method of equal shifts – principle of least squares - normal equation – correlates- 
level nets- adjustment of simple triangulation networks. 

 

UNIT IV ADVANCED TOPICS IN SURVEYING                                                                             12  
Hydrographic Surveying – Tides – MSL – Sounding methods – Three point problem – Strength of fix – 
astronomical Surveying – Field observations and determination of Azimuth by altitude and hour and 

methods- Astronomical terms and definitions-coordinate systems-different time systems-Nautical 
corrections-Field observations and determination altitude and hour angle method 

 

UNIT V  MODERN SURVEYING                                                                                                                12 

Total Station : Advantages - Fundamental quantities measured-  Parts and a principle On board calculations  -  

Field procedure  -  Errors and good station GPS Surveying : Different segments – space control 

configuration-signal structure  -  Orbit determination and representation. Selective availability- Task of 

control segment –processing – traversing and triangulation. 

TOTAL: 45 PERIODS 
 
OUTCOMES: 
At the end of the course the student will be able to 

understand The use of various surveying 

instruments and mapping 

Measuring Horizontal angle and vertical angle using different 

instruments Methods of Leveling and setting Levels with 

different instruments 

Concepts of astronomical surveying and methods to determine time, longitude, 
latitude and azimuth Concept and principle of modern surveying. 
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TEXTBOOKS: 

 

1. Kanetkar.T.P and Kulkarni.S.V, Surveying and Levelling, Parts 1 & 2, Pune Vidyarthi 
Griha Prakashan, Pune, 2008 

2. Punmia.B.C., Ashok K.Jain and Arun K Jain , Surveying Vol. I & II, Lakshmi 

Publications Pvt Ltd, New Delhi, 2005 

3. James M. Anderson and Edward M. Mikhail, "Surveying, Theory and Practice", 7th 
Edition, McGraw Hill, 2001. 

4. Bannister and S. Raymond, "Surveying", 7th Edition, Longman 2004. 

5. Laurila, S.H. "Electronic Surveying in Practice", John Wiley and Sons Inc, 1993 

6. Venkatramaiah, Text book of Surveying, University press, New Delhi, 2014 

 

REFERENCES: 

 

1. Alfred Leick, “GPS satellite surveying”, John Wiley & Sons Inc., 3rd Edition, 2004. 
2. Guocheng Xu, “GPS Theory , Algorithms and Applications”, Springer – Berlin, 2003. 
3. SatheeshGopi, rasathishkumar, N. madhu, “Advanced Surveying, Total Station GPS and 

Remote Sensing” Pearson education, 2007 

4. Roy S.K., "Fundamentals of Surveying", 2nd Edition, Prentice Hall of India, 2004. 

5. Arora K.R.,"Surveying Vol I & II", Standard Book house, 10th Edition 2008 
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20155L37 CONSTRUCTION MATERIALS LABORATORY                 L T P C 

       0 0 4 2 

OBJECTIVE: 

To facilitate the understanding of the behavior of construction materials. 

I. TEST ON FINE AGGREGATES                 12 

1. Grading of fine aggregates 

2. Test for specific gravity and test for bulk density 

3. Compacted and loose bulk density of fine aggregate 

 
II. TEST ON COARSE AGGREGATE                                               12 

1. Determination of impact value of coarse aggregate 

2. Determination of elongation index 

3. Determination of flakiness index 

4. Determination of aggregate crushing value of coarse aggregate 

 

 
III. TEST ON CONCRETE                                                        12 

1. Test for Slump 

2. Test for Compaction factor 

3. Test for Compressive strength - Cube & Cylinder 

4. Test for Flexural strength 

 

 

 
IV. TEST ON BRICKS AND BLOCKS                                               12 
1. Test for compressive strength of bricks and blocks 
2. Test for Water absorption of bricks and blocks 

3. Determination of Efflorescence of bricks 

4. Test on tiles 

 
OUTCOME: 

 

 

 

TOTAL: 60 PERIODS 

The students will have the required knowledge in the area of testing of construction 
materials and components of construction elements experimentally. 

REFERENCES: 
1. Construction Materials Laboratory Manual, Anna University, Chennai-600 025. 
2. IS 4031 (Part 1) – 1996 – Indian Standard Method for determination of fineness by drysieving. 

3. IS 2386 (Part 1 to Part 6) – 1963 – Indian Standard methods for test for aggregate for concrete 

4. IS 383 – 1970 Indian Standard specification for coarse and fine aggregates from natural sources for 

concrete. 
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20155L38 SURVEYING LABORATORY                      L T P C 

                       0 0 4   2 

 

OBJECTIVE: 

 

 At the end of the course the student will posses knowledge about Survey field techniques 

 

LIST OF EXPERIMENTS: 

 

Chain Survey        12 

1. Study of chains and its accessories, Aligning, Ranging, Chaining and Marking Perpendicular 

offset 

2. Setting out works – Foundation marking using tapes single Room and Double Room 

Compass Survey 12 

3. Compass Traversing – Measuring Bearings & arriving included angles 

Levelling - Study of levels and levelling staff 

4. Fly levelling using Dumpy level &Tilting level 

5. Check levelling 

 

Theodolite - Study of Theodolite                                                                                                12 

6. Measurements of horizontal angles by reiteration and repetition and vertical angles 

7. Determination of elevation of an object using single plane method when base is 

accessible/inaccessible. 

Tacheometry – Tangential system – Stadia system          12 

8. Determination of Tacheometric Constants 

9. Heights and distances by stadia Tacheometry 

10. Heights and distances by Tangential Tacheometry 

 

Total Station - Study of Total Station, Measuring Horizontal and vertical angles           12 

12. Traverse using Total station and Area of Traverse 

13. Determination of distance and difference in elevation between two inaccessible points using 

Total station 

 

TOTAL: 60 PERIODS 

OUTCOME: 

 Students completing this course would have acquired practical knowledge on handling basic 
survey instruments including Theodolite, Tacheometry, Total Station and GPS and have 
adequate knowledge to carryout Triangulation and Astronomical surveying including general 
field marking for various engineering projects and Location of site etc. 
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LIST OF EQUIPMENTS FOR A BATCH OF 30 STUDENTS 

 

Sl.No. Description of Equipment Quantit
y 

1. Total Station 3 Nos 

2. Theodolites Atleast 1 for every 5 students 

3. Dumpy level / Filling level Atleast 1 for every 5 students 

4. Pocket stereoscope 1 

5. Ranging rods  

 

 

 

 

 

1 for a set of 5 students 

6. Levelling staff 

7. Cross staff 

8. Chains 

9. Tapes 

10. Arrows 

11. Prismatic Compass 10 nos 

12. Surveyor Compass 2 nos 

13. Survey grade or Hand held GPS 3 nos 
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20147L39  INTERPERSONAL SKILLS/LISTENING AND SPEAKING  L T P C 

             0  0  2  1 

 

OBJECTIVES: 

 
The Course will enable learners to: 
 

• Equip students with the English language skills required for the successful undertaking 
of academic studies with primary emphasis on academic speaking and listening skills. 

• Provide guidance and practice in basic general and classroom conversation and to 
engage in specific academic speaking activities. 

• improve general and academic listening skills 

• Make effective presentations. 

 

UNIT I                                                                                                                                                               6  
Listening as a key skill- its importance- speaking - give personal information - ask for personal information 

- express ability - enquire about ability - ask for clarification Improving pronunciation - pronunciation basics 

taking lecture notes - preparing to listen to a lecture - articulate a complete idea as opposed to producing 

fragmented utterances. 
 
UNIT II                                  6  
Listen to a process information- give information, as part of a simple explanation - conversation starters: 
small talk - stressing syllables and speaking clearly - intonation patterns - compare and contrast information 

and ideas from multiple sources- converse with reasonable accuracy over a wide range of everyday topics. 
 
UNIT III                              6  
Lexical chunking for accuracy and fluency- factors influence fluency, deliver a five-minute informal talk - 

greet - respond to greetings - describe health and symptoms - invite and offer - accept - decline - take leave - 

listen for and follow the gist- listen for detail 
 
UNIT IV                              6  
Being an active listener: giving verbal and non-verbal feedback - participating in a group discussion - 

summarizing academic readings and lectures conversational speech listening to and participating in 
conversations - persuade. 

 
UNIT V                                        6 

Formal and informal talk - listen to follow and respond to explanations, directions and instructions in 

academic and business contexts - strategies for presentations and interactive communication - group/pair 

presentations - negotiate disagreement in group work. 

 

 

TOTAL: 30 PERIODS 

OUTCOMES: 

 

At the end of the course Learners will be able to: 

 

• Listen and respond appropriately. 

• Participate in group discussions 

• Make effective presentations 

• Participate confidently and appropriately in conversations both formal and informal 
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TEXTBOOKS: 

 

1. Brooks,Margret. Skills for Success. Listening and Speaking. Level 4 Oxford University Press, 

Oxford: 2011. 

2. Richards,C. Jack. & David Bholke. Speak Now Level 3. Oxford University Press, Oxford: 2010 

 

REFERENCES: 

 

1. Bhatnagar, Nitin and MamtaBhatnagar. Communicative English for Engineers and 
Professionals. Pearson: New Delhi, 2010. 

3. Hughes, Glyn and Josephine Moate. Practical English Classroom. Oxford 

University Press: Oxford, 2014.Vargo, Mari. Speak Now Level 4. Oxford 

University Press: Oxford, 2013. 

4. Richards C. Jack. Person to Person (Starter). Oxford University Press: Oxford, 2006. 

5. Ladousse, Gillian Porter. Role Play. Oxford University Press: Oxford, 2014 
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201AGGS INTRODUCTION TO GENDER STUDIES 

 

COURSE OUTLINE 

 
Unit-I Concepts 
Sex vs. Gender, masculinity, femininity, socialization, patriarchy, public/ private, essentialism, 

binaryism, power, hegemony, hierarchy, stereotype, gender roles, gender relation, deconstruction, 

resistance, sexual division of labour. 

 

Unit-II Feminist Theory 
Liberal, Marxist, Socialist, Radical, Psychoanalytic, postmodernist, eco-feminist. 

 

Unit-III Women’s Movements: Global, National and Local 

Rise of Feminism in Europe and America. Women’s Movement in India. 

Unit-IV Gender and Language 
Linguistic Forms and Gender. Gender and narratives. 

Unit-V Gender and Representation 
Advertising and popular visual media. Gender and Representation in Alternative Media. Gender and 
social media. 
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20148S41C NUMERICAL METHODS    L T  P   C 
4 0 0   4 

OBJECTIVES : 
To introduce the basic concepts of solving algebraic and transcendental equations. 

To introduce the numerical techniques of interpolation in various intervals in real life 

situations. 

To acquaint the student with understanding of numerical techniques of 

differentiation and integration which plays an important role in engineering and 

technology disciplines. 

To acquaint the knowledge of various techniques and methods of solving ordinary 

differential equations. 

To understand the knowledge of various techniques and methods of solving various types of 

partial differential equations. 

 

UNIT I SOLUTION OF EQUATIONS AND EIGENVALUE PROBLEMS                12  
Solution of algebraic and transcendental equations - Fixed point iteration method – Newton Raphson 

method - Solution of linear system of equations - Gauss elimination method – Pivoting - Gauss Jordan 

method – Iterative methods of Gauss Jacobi and Gauss Seidel - Eigenvalues of a matrix by power method 
and Jacobi’s method for symmetric matrices. 

 

UNIT II INTERPOLATION  AND  APPROXIMATION        12 

Interpolation  with  unequal  intervals  -  Lagrange's  interpolation  –  Newton’s  divided  difference 
interpolation- Cubic Splines - Difference operators and relations Interpolation intervals-with equal - 

Newton’s forward and backward difference formulae. 

 

UNIT IIII NUMERICAL DIFFERENTIATION AND INTEGRATION       12 

Approximation of derivatives using interpolation polynomials - Numerical integration using  Trapezoidal, 

Simpson’s 1/3 rule – Romberg’s Method - Two point and three point Gaussian quadrature formulae – 

Evaluation of double integrals by Trapezoidal and Simpson’s 1/3 rule – Romberg’s Method - Two point and 

three point simpson’s 1/3 rule 

 

UNIT IV INITIAL VALUE PROBLEMS FOR ORDINARY DIFFERENTIAL EQUATIONS   12 

Single step methods - Taylor’s series method - Euler’s method - Modified Euler’s method - Fourth order 

Runge - Kutta method for solving first order equations - Multi step methods - Milne’s and Adams - Bash 

forth predictor corrector methods for solving first order equations. 

 

UNIT V BOUNDARY VALUE PROBLEMS IN ORDINARY AND PARTIAL DIFFERENTIAL 

EQUATIONS                                     12 

Finite difference methods for solving second order two - point linear boundary value problems - Finite 

difference techniques for the solution of two dimensional Laplace’s and Poisson’s equations on rectangular 

domain – One dimensional heat flow equation by explicit and implicit (Crank Nicholson) methods – One 

dimensional wave equation by explicit method. 

 

TOTAL: 60 PERIODS 
 
 
 
 
 
 
 
OUTCOMES : 
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Upon successful completion of the course, students should be able to: 
 

Understand the basic concepts and techniques of solving algebraic and transcendental equations. 

 

Appreciate the numerical techniques of interpolation and error approximations in various 

intervals in real life situations. 

Apply the numerical techniques of differentiation and integration for engineering problems. 

Understand the knowledge of various techniques and methods for solving first and second 

order ordinary differential equations. 

Solve the partial and ordinary differential equations with initial and boundary conditions 

by using certain techniques with engineering applications. 

 

TEXTBOOKS: 

 
1. Burden, R.L and Faires, J.D, "Numerical Analysis", 9th Edition, Cengage Learning, 2016. 
2. Grewal, B.S., and Grewal, J.S., "Numerical Methods in Engineering and Science", 

Khanna Publishers, 10th Edition, New Delhi, 2015. 

 

REFERENCES: 

 

1. Brian Bradie, "A Friendly Introduction to Numerical Analysis", Pearson Education, 

Asia, New Delhi, 2007. 
2. Gerald. C. F. and Wheatley. P. O., "Applied Numerical Analysis", Pearson Education, Asia, 6th 

Edition, New Delhi, 2006. 
3. Mathews, J.H. "Numerical Methods for Mathematics, Science and Engineering", 2nd 

Edition, Prentice Hall, 1992. 
4. Sankara Rao. K., "Numerical Methods for Scientists and Engineers", Prentice Hall of India 

Pvt. Ltd, 3rd Edition, New Delhi, 2007. 
5. Sastry, S.S, "Introductory Methods of Numerical Analysis", PHI Learning Pvt. Ltd, 5th 

Edition, 2015. 
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20155C42 CONSTRUCTION TECHNIQUES AND PRACTICES     L T P C 

       3 2 0 4 

 

OBJECTIVE: 

 

The main objective of this course is to make the student aware of the various construction 

techniques, practices and the equipment needed for different types of construction activities. 
At the end of this course the student shall have a reasonable knowledge about the various 
construction procedures for sub to super structure and also the equipment needed for 

construction of various types of structures from foundation to super structure. 

 

UNIT I  CONSTRUCTION TECHNIQUES                      9  

Structural systems - Load Bearing Structure - Framed Structure - Load transfer mechanism – floor system - 
Development of construction techniques - High rise Building Technology - Seismic effect - Environmental 

impact of materials – responsible sourcing - Eco Building (Green Building) - Material used - Construction 
methods - Natural Buildings - Passive buildings - Intelligent(Smart) buildings - Meaning - Building 

automation - Energy efficient buildings for various zones-Case studies of residential, office buildings and 
other buildings in each zones. 

 

UNIT II CONSTRUCTION PRACTICES                 9  
Specifications, details and sequence of activities and construction co-ordination – Site Clearance – Marking – 

Earthwork - masonry – stone masonry – Bond in masonry - concrete hollow block masonry – flooring – 

damp proof courses – construction joints – movement and expansion joints – pre cast pavements – Building 

foundations – basements – temporary shed – centering and shuttering – slip forms – scaffoldings – de-

shuttering forms – Fabrication and erection of steel trusses – frames – braced domes – laying brick –– 

weather and water proof – roof finishes – acoustic and fire protection. 

 

UNIT III SUB STRUCTURE CONSTRUCTION                 9  
Techniques of Box jacking – Pipe Jacking -under water construction of diaphragm walls and basement-

Tunneling techniques – Piling techniques - well and caisson - sinking cofferdam - cable anchoring and 
grouting - driving diaphragm walls, sheet piles - shoring for deep cutting - well points -Dewatering and stand 

by Plant equipment for underground open excavation. 

 

UNIT IV SUPER STRUCTURE CONSTRUCTION                 9  
Launching girders, bridge decks, off shore platforms – special forms for shells - techniques for heavy decks – 

in-situ pre-stressing in high rise structures, Material handling - erecting light weight components on tall 

structures - Support structure for heavy Equipment and conveyors - Erection of articulated structures, braced 

domes and space decks. 

 

UNIT V CONSTRUCTION EQUIPMENT                 9  
Selection of equipment for earth work - earth moving operations - types of earthwork equipment - tractors, 

motor graders, scrapers, front end waders, earth movers – Equipment for foundation and pile driving. 

Equipment for compaction, batching, mixing and concreting - Equipment for material handling and erection 

of structures – types of cranes - Equipment for dredging, trenching, tunneling. 

 

TOTAL: 60 PERIODS 
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OUTCOMES: 

 

On successful completion of this course, students will be able to: 

 

know the different construction techniques and structural systems 

Understand various techniques and practices on masonry construction, flooring, and 

roofing. Plan the requirements for substructure construction. 

Know the methods and techniques involved in the construction of various types of super 

structures Select, maintain and operate hand and power tools and equipment used in the 

building construction sites. 

 

TEXTBOOKS: 

 

1. Peurifoy, R.L., Ledbetter, W.B. and Schexnayder, C., "Construction Planning, 

Equipment and Methods", 5th Edition, McGraw Hill, Singapore, 1995. 

2. Arora S.P. and Bindra S.P., "Building Construction, Planning Techniques and 

Method of Construction", Dhanpat Rai and Sons, 1997. 

3. Varghese, P.C. "Building construction", Prentice Hall of India Pvt. Ltd, New Delhi, 2007. 

 

REFERENCES: 

 

1. Jha J and Sinha S.K., "Construction and Foundation Engineering", Khanna Publishers, 1999. 

2. Sharma S.C. “Construction Equipment and Management”, Khanna Publishers New Delhi,2002. 

3. Deodhar, S.V. “Construction Equipment and Job Planning”, Khanna Publishers, 

New Delhi, 2012. 

4. Mahesh Varma, “Construction Equipment  and its  Planning and 

Application”, Metropolitan Book Company, New Delhi, 1983. 
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20155C43 STRENGTH OF MATERIALS II                       L T P C 

                        3 2 0 4 

 

OBJECTIVES: 

 

 To know the method of finding slope and deflection of beams and trusses using energy 
theorems and to know the concept of analysing indeterminate beam 

 To estimate the load carrying capacity of columns, stresses due to unsymmetrical bending 
and various theories for failure of material.  

UNIT I ENERGY PRINCIPLES                                                                                                          12  
Strain energy and strain energy density – strain energy due to axial load (gradual, sudden and impact 
loadings) , shear, flexure and torsion – Castigliano’s theorems – Maxwell’s reciprocal theorem - Principle of 

virtual work – unit load method - Application of energy theorems for computing deflections in determinate 

beams , plane frames and plane trusses – lack of fit and temperature effects - Williot Mohr's Diagram. 

 

UNIT II INDETERMINATE BEAMS                                                                                                  12  
Concept of Analysis - Propped cantilever and fixed beams - fixed end moments and reactions – sinking and 

rotation of supports - Theorem of three moments – analysis of continuous beams – shear force and bending 

moment diagrams. 

 

UNIT III COLUMNS AND CYLINDERS                                                                                             12  
Euler’s column theory – critical load for prismatic columns with different end conditions – Effective length – 

limitations - Rankine-Gordon formula - Eccentrically loaded columns – middle third rule - core of a section – 

Thin cylindrical and spherical shells – stresses and change in dimensions - Thick cylinders – Compound 

cylinders – shrinking on stresses. 

 

UNIT IV STATE OF STRESS IN THREE DIMENSIONS                                                                 12  
Stress tensor at a point – Stress invariants - Determination of principal stresses and principal planes - 

Volumetric strain. Theories of failure: Maximum Principal stress theory – Maximum Principal strain theory – 

Maximum shear stress theory – Total Strain energy theory – Maximum distortion energy theory – 

Application problems. 

 

UNIT V ADVANCED TOPICS                                                                                                             12  
Unsymmetrical bending of beams of symmetrical and unsymmetrical sections – Shear Centre - curved beams 
– Winkler Bach formula – stresses in hooks. 

TOTAL: 60 PERIODS 

OUTCOMES: 
Students will be able to 

Determine the strain energy and compute the deflection of determinate beams, frames 
and trusses using energy principles. 

Analyze propped cantilever, fixed beams and continuous beams using theorem of 
three moment equation for external loadings and support settlements. 
find the load carrying capacity of columns and stresses induced in columns and 

cylinders Determine principal stresses and planes for an element in three dimensional 

state of stress and study various theories of failure 

Determine the stresses due to Unsymmetrical bending of beams, locate the shear center, 
and find the stresses in curved beams. 
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TEXTBOOKS: 

 

1. Rajput R.K. "Strength of Materials (Mechanics of Solids)", S.Chand & company Ltd., 

New Delhi, 2015. 

2. Rattan.S.S., "Strength of Materials", Tata McGraw Hill Education Pvt. Ltd., New Delhi, 2011. 

3. Punmia B.C., Ashok Kumar Jain and Arun Kumar Jain,"Theory of Structures" (SMTS) 
Vol - II, Laxmi Publishing Pvt Ltd, New Delhi 2017. 

4. Basavarajiah and Mahadevapa, Strength of Materials, University press, Hyderabad, 2016 

 

REFERENCES: 

 

1. Kazimi S.M.A, “Solid Mechanics”, Tata McGraw-Hill Publishing Co., New Delhi, 2003 

2. William A .Nash, “Theory and Problems of Strength of Materials”, Schaum’s 

Outline Series, Tata McGraw Hill Publishing company, 2007. 
3. Singh. D.K., “ Strength of Materials”, Ane Books Pvt. Ltd., New Delhi, 2016 
4. Egor P Popov, “Engineering Mechanics of Solids”, 2nd edition, PHI Learning Pvt. Ltd., 

New Delhi, 2012 
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20155C44   APPLIED HYDRAULIC ENGINERRING    L T P C  

            3  0 0  3 

OBJECTIVE: 

To introduce the students to various hydraulic engineering problems like open channel flows 
and hydraulic machines. At the completion of the course, the student should be able to relate 
the theory and practice of problems in hydraulic engineering. 

 

UNIT I UNIFORM FLOW                                                                                                                 12  
Definition and differences between pipe flow and open channel flow - Types of Flow - Properties of open 
channel - Velocity distribution in open channel - Steady uniform flow: Chezy equation, Manning equation - 

Best hydraulic sections for uniform flow – Wide open channel - Specific energy and specific force – Critical 
flow . 

UNIT II GRADUALLY VARIED FLOW                                                                                          12  
Dynamic equations of gradually varied flows – Types of flow profiles - Classifications: Computation by 
Direct step method and Standard step method – Control section – Break in Grade – Computation. 

UNIT III RAPIDLY VARIED FLOW                                                                                                  12  
Application of the momentum equation for RVF - Hydraulic jumps - Types - Energy dissipation – Celerity – 
Rapidly varied unsteady flows (positive and negative surges) 

UNIT IV TURBINES                                                                                                                             12  
Impact of Jet on flat, curved plates, Stationary and Moving –Classification of Turbines – Pelton wheel – 
Francis turbine – Kaplan turbine - Specific speed – Characteristic Curves of Turbines-Draft tube and 
cavitation. 

UNIT V PUMPS                                                                                                                                    12  
Classification of Pumps - Centrifugal pumps – Work done - Minimum speed to start the pump - NPSH - 
Multistage pumps – Characteristics curve - Reciprocating pumps - Negative slip - Indicator diagrams and its 

variations – Air vessels - Savings in work done. 

 

TOTAL: 45 PERIODS 
OUTCOMES: 
On completion of this course the students will be able to 

Apply their knowledge of fluid mechanics in addressing problems in open 

channels.  Able to identify a effective section for flow in different cross 

sections.  

To solve problems in uniform, gradually and rapidly varied flows in steady state 

conditions.  Understand the principles, working and application of turbines. 

Understand the principles, working and application of pumps. 
TEXTBOOKS: 

1. Subramanya.K ,"Flow in open channels", Tata McGraw Hill, New Delhi, 2000. 
2. Modi P.N and Seth.S.M "Hydraulics and Fluid Mechanics including Hydraulic Machines", 

Standard Book House New Delhi, 2009. 

3. Chandramouli P.N.,”Applied Hydraulic Engineering”, Yes Dee Publishing Pvt. Ltd., 2017. 

REFERENCES: 
1. Ven Te Chow, "Open Channel Hydraulics", McGraw Hill, New York, 2009. 
2. Hanif Chaudhry.M., "Open Channel Flow", Second Edition, Springer, 2007. 

3. Rajesh Srivastava, "Flow through open channels", Oxford University Press, New Delhi, 2008. 

4. Jain.A.K., " Fluid Mechanics" (Including Hydraulic Machines), Khanna Publishers, Twelfth 

Edition, 2016. 

5. Subramanya.K., " Fluid Mechanics and Hydraulic Machines", Tata McGraw Hill 

Education Private Limited, New Delhi, 2010. 
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20155C45 CONCRETE TECHNOLOGY L T P C 

  3 2 0 4 

 

OBJECTIVE: 

To impart knowledge to the students on the properties of materials for concrete by suitable 
tests, mix design for concrete and special concretes. 

UNIT I CONSTITUENT MATERIALS                 9  
Cement - Different types - Chemical composition and Properties – Hydration of cement - Tests on cement - 

IS Specifications - Aggregates – Classification - Mechanical properties and tests as per BIS - Grading 

requirements – Water - Quality of water for use in concrete. 

UNIT II CHEMICAL AND MINERAL ADMIXTURES                 9  
Accelerators – Retarders - Plasticizers - Super plasticizers - Water proofers - Mineral Admixtures like Fly 

Ash, Silica Fume, Ground Granulated Blast Furnace Slag and Metakaoline - Effects on concrete properties. 

UNIT III PROPORTIONING OF CONCRETE MIX                 9  
Principles of Mix Proportioning - Properties of concrete related to Mix Design - Physical properties of 

materials required for Mix Design - Design Mix and Nominal Mix - BIS Method of Mix Design - Mix 
Design Examples 

UNIT IV FRESH AND HARDENED PROPERTIES OF CONCRETE                 9  
Workability - Tests for workability of concrete - Segregation and Bleeding - Determination of strength 

Properties of Hardened concrete - Compressive strength – split tensile strength - Flexural strength - Stress-

strain curve for concrete - Modulus of elasticity – durability of concrete – water absorption – permeability – 

corrosion test – acid resistance. 

UNIT V SPECIAL CONCRETES                 9  
Light weight concretes - foam concrete- self compacting concrete – vacuum concrete - High strength 

concrete - Fibre reinforced concrete – Ferrocement - Ready mix concrete – SIFCON - Shotcrete – Polymer 
concrete - High performance concrete - Geopolymer Concrete. 

TOTAL: 60 PERIODS 
OUTCOMES: 
Students will be able to understand 

The various requirements of cement, aggregates and water for making 

concrete The effect of admixtures on properties of concrete 

The concept and procedure of mix design as per IS 

method The properties of concrete at fresh and 

hardened state 
The importance and application of special concretes. 

TEXTBOOKS: 
1. Gupta.B.L., Amit Gupta, "Concrete Technology", Jain Book Agency, 2010. 
2. Shetty,M.S, "Concrete Technology", S.Chand and Company Ltd, New Delhi, 2003 

3. Bhavikatti.S.S, “ Concrete Technology”, I.K.International Publishing House Pvt. 

Ltd., New Delhi, 2015 

4. Santhakumar. A.R., “Concrete Technology”, Oxford University Press India, 2006. 

REFERENCES: 
1. Neville, A.M; "Properties of Concrete", Pitman Publishing Limited, London, 1995 
2. Gambhir, M.L; "Concrete Technology", 3rd Edition, Tata McGraw Hill Publishing Co 

Ltd, New Delhi, 2007 

3. IS10262-2009 Recommended Guidelines for Concrete Mix Design, Bureau of Indian 
Standards, New Delhi, 1998. 

4. Job Thomas, “Concrete Technology”, Cengage Learning India Pvt. Ltd., Delhi, 2015 

5. Kumar P Mehta., Paulo J M Monterio., “Concrete - Microstructure, 

Properties and Materials”, McGraw Hill Education (India) Private Limited, New 

Delhi, 2016. 
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20155C46 SOIL MECHANICS                     L T P C 

                       3 0 0  3 

OBJECTIVE: 

To impart knowledge to classify the soil based on index properties and to assess their 
engineering properties based on the classification. To familiarize the students about the 
fundamental concepts of compaction, flow through soil, stress transformation, stress 
distribution, consolidation and shear strength of soils. To impart knowledge of design of both 
finite and infinite slopes. 

UNIT I SOIL CLASSIFICATION AND COMPACTION                9  
History – formation and types of soil – composition - Index properties – clay mineralogy structural 

arrangement of grains – description – Classification – BIS – US – phase relationship – Compaction – theory 

– laboratory and field technology – field Compaction method – factors influencing compaction. 
 
UNIT II EFFECTIVE STRESS AND PERMEABILITY                9  
Soil - water – Static pressure in water - Effective stress concepts in soils – Capillary phenomena–– 

Permeability – Darcy’s law – Determination of Permeability – Laboratory Determination (Constant head 

and falling head methods) and field measurement pumping out in unconfined and confined aquifer – Factors 

influencing permeability of soils – Seepage - Two dimensional flow – Laplace’s equation – Introduction to 

flow nets – Simple problems Sheet pile and weir. 
 
UNIT III STRESS DISTRIBUTION AND SETTLEMENT                9  
Stress distribution in homogeneous and isotropic medium – Boussines of theory – (Point load, Line load and 

udl) Use of Newmarks influence chart –Components of settlement – Immediate and consolidation 

settlement – Factors influencing settlement – Terzaghi’s one dimensional consolidation theory – 

Computation of rate of settlement. – √t and log t methods. e-log p relationship consolidation settlement N-C 

clays – O.C clays – Computation. 

 

UNIT IV SHEAR STRENGTH               9  
Shear strength of cohesive and cohesion less soils – Mohr-Coulomb failure theory – shear strength - Direct 

shear, Triaxial compression, UCC and Vane shear tests – Pore pressure parameters – Factors influences 

shear strength of soil. 
 
UNIT V SLOPE STABILITY                9  
Infinite slopes and finite slopes –– Friction circle method – Use of stability number –Guidelines for location 

of critical slope surface in cohesive and c -  soil – Slope protection measures. 

TOTAL: 45 PERIODS 
OUTCOMES: 
Students will be able to 

classify the soil and assess the engineering properties, based on index 
properties. Understand the stress concepts in soils 

Understand and identify the settlement in 

soils. Determine the shear strength of soil 
Analyze both finite and infinite slopes. 

TEXTBOOKS: 
1. Murthy, V.N.S., “Text book of Soil Mechanics and Foundation 

Engineering”, CBS Publishers Distribution Ltd., New Delhi. 2014 

2. Arora, K.R., “Soil Mechanics  and Foundation Engineering”, Standard 
Publishers and Distributors, New Delhi, 7th Edition, 2017(Reprint). 

3. Gopal Ranjan, A S R Rao, “Basic and Applied Soil Mechanics” New Age 
International Publication, 3rd Edition, 2016. 

4. Punmia, B.C., “Soil Mechanics and Foundations”, Laxmi Publications Pvt. Ltd. 
New Delhi, 16th Edition, 2017. 
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REFERENCES: 
1. McCarthy, D.F., “Essentials of Soil Mechanics and Foundations: Basic 

Geotechnics”. Prentice-Hall, 2006. 

2. Coduto, D.P., “Geotechnical Engineering – Principles and Practices”, Prentice Hall 

of India Pvt. Ltd. New Delhi, 2010. 

3. Braja M Das, “Principles of Geotechnical Engineering”, Cengage Learning India 
Private Limited, 8th Edition, 2014. 

4. Palanikumar.M., “Soil Mechanics”, Prentice Hall of India Pvt. Ltd, Learning Private 

Limited Delhi, 2013. 
5. Craig.R.F., “Soil Mechanics”, E & FN Spon, London and New York, 2012. 
6. Purushothama Raj. P., “Soil Mechanics and Foundations Engineering”,2nd Edition, 

Pearson Education, 2013. 

7. Venkatramaiah.C., “Geotechnical Engineering”, New Age International Pvt. Ltd., 
New Delhi, 2017 
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20155L47  STRENGTH OF MATERIALS LABORATORY  L T P C 

 0 0  4  2 

OBJECTIVE: 

To expose the students to the testing of different materials under the action of various 

forces and determination of their characteristics experimentally. 

LIST OF EXPERIMENTS 
1. Tension test on steel rod 
2. Compression test on wood 
3. Double shear test on metal 

4. Torsion test on mild steel rod 

5. Impact test on metal specimen (Izod and Charpy) 
6. Hardness test on metals (Rockwell and Brinell Hardness Tests) 
7. Deflection test on metal beam 
8. Compression test on helical spring 

9. Deflection test on carriage spring 

 

TOTAL: 60 PERIODS 

OUTCOME: 

The students will have the required knowledge in the area of testing of materials and 

components of structural elements experimentally. 

REFERENCES: 
1. Strength of Materials Laboratory Manual, Anna University, Chennai - 600 025. 
2. IS1786-2008 (Fourth Revision, Reaffirmed 2013), ‘High strength deformed bars and 

wires for concrete reinforcement – Specification’, 2008. 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS 

Sl.  

Description of Equipment 

 

Quantity 
No. 

1. UTM of minimum 400 kN capacity 1 
2. Torsion testing machine 1 

3. Izod impact testing machine 1 

4. Hardness testing machine  

 

1 each 

Rockwell  

Vicker’s (any 2) 
Brinnel  

5. Beam deflection test apparatus 1 

6. Extensometer 1 

7. Compressometer 1 

8. Dial gauges Few 
9. Le Chatelier’s apparatus 2 

10. Vicat’s apparatus 2 

11. Mortar cube moulds 10 
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20155L48   HYDRAULIC ENGINEERING LABORATORY   L T P C 

 0 0 4  2 

OBJECTIVE: 
Students should be able to verify the principles studied in theory by 
performing the 

experiments in lab. 

LIST OF EXPERIMENTS 

A. Flow Measurement 
1. Calibration of Rotameter 
2. Calibration of Venturimeter / Orificemeter 
3. Bernoulli’s Experiment 

B. Losses in Pipes 
4. Determination of friction factor in pipes 
5. Determination of min or losses 
C. Pumps 
6. Characteristics of Centrifugal pumps 
7. Characteristics of Gear pump 
8. Characteristics of Submersible pump 

9. Characteristics of Reciprocating pump 

D. Turbines 

10. Characteristics of Pelton wheel turbine 

11. Characteristics of Francis turbine/Kaplan turbine 

E. Determination of Metacentric height 
12. Determination of Metacentric height of floating bodies 

 

TOTAL: 60 PERIODS 

OUTCOMES: 

The students will be able to measure flow in pipes and determine frictional 

losses. The students will be able to develop characteristics of pumps and 

turbines. 

REFERENCES: 

1. Sarbjit Singh."Experiments in Fluid Mechanics", Prentice Hall of India Pvt. Ltd, 
Learning Private Limited, Delhi, 2009. 

2. "Hydraulic Laboratory Manual", Centre for Water Resources, Anna University, 2004. 

3. Modi P.N. and Seth S.M., "Hydraulics and Fluid Mechanics", Standard Book House, 

New Delhi, 2000. 

4. Subramanya K. "Flow in open channels", Tata McGraw Hill Publishing.Company, 2001. 
LIST OF EQUIPMENTS 

1. One set up of Rotometer 

2. One set up of Venturimeter/Orifice meter 

3. One Bernoulli’s Experiment set up 

4. One set up of Centrifugal Pump 

5. One set up of Gear Pump 

6. One set up of Submersible pump 

7. One set up of Reciprocating Pump 

8. One set up of Pelton Wheel turbine 

9. One set up of Francis turbines/one set of kaplon turbine 

10. One set up of equipment for determination of Metacentric height of floating bodies 

11. One set up for determination of friction factor in pipes 

12. One set up for determination of minor losses. 
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20147L49 ADVANCED READING AND WRITING                   L T P C 
                                                                                                                                               0 0 2  1 

OBJECTIVES: 
• Strengthen the reading skills of students of engineering. 
• Enhance their writing skills with specific reference to technical writing. 
• Develop students’ critical thinking skills. 

• Provide more opportunities to develop their project and proposal writing skills. 

UNIT I  
Reading - Strategies for effective reading-Use glosses and footnotes to aid reading comprehension- Read 

and recognize different text types-Predicting content using photos and title Writing-Plan before writing- 
Develop a paragraph: topic sentence, supporting sentences, concluding sentence –Write a descriptive 

paragraph. 

UNIT II  
Reading-Read for details-Use of graphic organizers to review and aid comprehension Writing-State reasons 

and examples to support ideas in writing- Write a paragraph with reasons and examples- Write an opinion 

paragraph 

UNIT III  
Reading- Understanding pronoun reference and use of connectors in a passage- speed reading techniques-

Writing- Elements of a good essay-Types of essays- descriptive-narrative- issue-based-argumentative-

analytical. 

UNIT IV  
Reading- Genre and Organization of Ideas- Writing- Email writing- visumes – Job application-project 
writing-writing convincing proposals. 

UNIT V  
Reading- Critical reading and thinking- understanding how the text positions the reader- identify Writing- 

Statement of Purpose- letter of recommendation- Vision statement 

 

TOTAL: 30 PERIODS 
OUTCOMES: 
At the end of the course Learners will be able to: Write 

different types of essays. 

Write winning job applications. 

Read and evaluate texts critically. 

Display critical thinking in various professional contexts. 

TEXT BOOKS: 

1. Gramer F. Margot and Colin S. Ward Reading and Writing (Level 3) Oxford 
University Press: Oxford, 2011 

2. Debra Daise, CharlNorloff, and Paul Carne Reading and Writing (Level 4) Oxford 
University Press: Oxford, 2011 

REFERENCES 

1. Davis, Jason and Rhonda LIss.Effective Academic Writing (Level 3) Oxford 
University Press: Oxford, 2006 

2. Suresh Kumar.E and et al. Enriching Speaking and Writing Skills. Second Edition. 

Orient Black swan: Hyderabad, 2012 

3. Withrow, Jeans and et al. Inspired to Write. Readings and Tasks to develop 
writing skills. Cambridge University Press: Cambridge, 2004 

4. Goatly, Andrew. Critical Reading and Writing. Routledge: United States of America, 2000 

5. Petelin, Roslyn and Marsh Durham. The Professional Writing Guide: Knowing 

Well and Knowing Why. Business & Professional Publishing: Australia, 2004 
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20155C51 DESIGN OF REINFORCED CEMENT CONCRETE ELEMENTS     L T P C 

        3 2 0 4 

 

OBJECTIVES: 

 

To introduce the different types of philosophies related to design of basic structural 
elements such as slab, beam, column and footing which form part of any structural system 
with reference to Indian standard code of practice. 

 

UNIT I INTRODUCTION                 9+6  
Objective of structural design-Steps in RCC Structural Design Process- Type of Loads on Structures and 

Load combinations- Code of practices and Specifications - Concept of Working Stress Method, Ultimate 

Load Design and Limit State Design Methods for RCC –Properties of Concrete and Reinforcing Steel - 

Analysis and Design of Singly reinforced Rectangular beams by working stress method - Limit State 

philosophy as detailed in IS code - Advantages of Limit State Method over other methods - Analysis and 

design of singly and doubly reinforced rectangular beams by Limit State Method. 
 
UNIT II DESIGN OF BEAMS                 9+6  
Analysis and design of Flanged beams for – Use of design aids for Flexure - Behaviour of RC members in 

Shear, Bond and Anchorage - Design requirements as per current code - Behaviour of rectangular RC beams 

in shear and torsion - Design of RC members for combined Bending, Shear and Torsion. 
 
UNIT III DESIGN OF SLABS AND STAIRCASE                9+6  
Analysis and design of cantilever, one way simply supported and continuous slabs and supporting beams-
Two way slab- Desingn of simply supported and continuous slabs using IS code coefficients- Types of 

Staircases – Design of dog-legged Staircase. 
 
UNIT IV DESIGN OF COLUMNS                                 9+6  

Types of columns –Axially Loaded columns – Design of short Rectangula Square and circular columns –
Design of Slender columns- Design for Uniaxial and Biaxial bending using Column Curves 
 
UNIT V DESIGN OF FOOTINGS                9+6  
Concepts of Proportioning footings and foundations based on soil properties-Design of wall footing – Design 

of axially and eccentrically loaded Square, Rectangular pad and sloped footings – Design of Combined 

Rectangular footing for two columns only. 

 

TOTAL: 75 PERIODS 

 

OUTCOMES: 

 
Students will be able to 

Understand the various design methodologies for the design of RC elements. 

Know the analysis and design of flanged beams by limit state method and sign of 
beams for shear, bond and torsion. 
design the various types of slabs and staircase by limit state 
method. Design columns for axial, uniaxial and biaxial eccentric 

loadings. 

Design of footing by limit state method. 

 

 

 

TEXT BOOKS: 
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1. Varghese, P.C., “Limit State Design of Reinforced Concrete”, Prentice Hall of 

India, Pvt. Ltd., New Delhi, 2002. 

2. Gambhir. M.L., "Fundamentals of Reinforced Concrete Design", Prentice Hall of India 

Private Limited, New Delhi, 2006. 

3. Subramanian,N.,”Design of Reinforced Concrete Structures”,Oxford University 

Press, New Delhi, 2013. 

4. Krishnaraju.N “ Design of Reinforced Concrete Structurres “, CBS Publishers & 

Distributors Pvt. Ltd., New Delhi. 

5. Ramachandra, “Limit state Design of Concrete Structures“ Standard Book 

House, New Delhi 

 

REFERENCES: 

 
1. Jain, A.K., “Limit State Design of RC Structures”, Nemchand Publications, Roorkee, 1998 

2. Sinha, S.N., “Reinforced Concrete Design”, Tata McGraw Hill Publishing 

Company Ltd., New Delhi, 2002 

3. Unnikrishna Pillai, S., Devdas Menon, “Reinforced Concrete Design”, Tata 

McGraw Hill Publishing Company Ltd., 2009 

4. Punmia. B.C., Ashok Kumar Jain, Arun Kumar Jain, “Limit State Design of Reinforced 

Concrete”, Laxmi Publication Pvt. Ltd., New Delhi, 2007. 

5. Bandyopadhyay. J.N., "Design of Concrete Structures"., Prentice Hall of India Pvt. Ltd., 

New Delhi, 2008. 

6. IS456:2000, Code of practice for Plain and Reinforced Concrete, Bureau of Indian 

Standards, New Delhi, 2000 

7. SP16, IS456:1978 “Design Aids for Reinforced Concrete to Bureau of Indian 

Standards, New Delhi, 1999 

8. Shah V L Karve S R., "Limit State Theory and Design of Reinforced Concrete", 

Structures Publilcations, Pune, 2013 
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20155C52 STRUCTURAL ANALYSIS I L T P C 

  3 2 0 4 

OBJECTIVE:   

To introduce the students to basic theory and concepts of classical methods of structural analysis 

UNITI STRAIN ENERGY METHOD                9  
Determination of Static and Kinematic Indeterminacies – Analysis of continuous beams, plane frames and 

indeterminate plane trusses by strain energy method (up to two degree of redundancy). 
 
UNITII SLOPE DEFLECTION METHOD                9 
Slope deflection equations – Equilibrium conditions - Analysis of continuous beams and rigid frames – 
Rigid frames with inclined members - Support settlements- symmetric frames with symmetric and skew-
symmetric loadings. 
 
UNITIII MOMENT DISTRIBUTION METHOD                9  
Stiffness and carry over factors – Distribution and carryover of moments - Analysis of continuous Beams- 

Plane rigid frames with and without sway – Support settlement - symmetric frames with symmetric and 
skew-symmetric loadings. 

 

UNITIV FLEXIBLITY METHOD               9  
Primary structures - Compatibility conditions – Formation flexibility matrices - Analysis of indeterminate 

pin- jointed plane frames, continuous beams and rigid jointed plane frames by direct flexibility approach. 
 
UNITV  STIFFNESS METHOD                                    9 
Restrained structure –Formation of stiffness matrices - equilibrium condition - Analysis of Continuous 
Beams, Pin-jointed plane frames and rigid frames by direct stiffness method. 

TOTAL: 60 PERIODS 
OUTCOMES: 
Students will be able to 

Analyze continuous beams, pin-jointed indeterminate plane frames and rigid plane frames 
by strain energy method 
Analyze the continuous beams and rigid frames by slope defection method. 

Understand the concept of moment distribution and analysis of continuous beams and rigid 
frames with and without sway. 

Analyze the indeterminate pin jointed plane frames continuous beams and rigid frames 
using matrix flexibility method. 

Understand the concept of matrix stiffness method and analysis of continuous beams, pin 
jointed trusses and rigid plane frames. 

TEXTBOOKS: 

1. Bhavikatti, S.S,Structural Analysis,Vol.1,& 2, Vikas Publishing House Pvt.Ltd.,NewDelhi-4, 2014. 

2. Bhavikatti, S.S, Matrix Method of Structural Analysis, I. K. International 
Publishing House Pvt.Ltd.,New Delhi-4, 2014. 

3. Vazrani.V.N And Ratwani, M.M, Analysis of Structures, Vol.II, Khanna Publishers, 2015. 
4. Pandit G.S.andGupta S.P.,Structural Analysis–AMatrix Approach, Tata McGraw Hill 

Publishing Company Ltd.,2006 
REFERENCES: 

1. Punmia. B.C, Ashok Kumar Jain & Arun Kumar Jain, Theory of structures, Laxmi 
Publications, New Delhi, 2004. 

2. William Weaver, Jrand James M.Gere, Matrix analysis of framed structures, CBS 
Publishers & Distributors, Delhi,1995 

3. Hibbeler, R.C.,Structural Analysis, VII Edition, Prentice Hall, 2012. 
4. Reddy.C.S, “Basic Structural Analysis”,Tata McGraw Hill Publishing Company,2005. 
5. Rajasekaran. S, & G. Sankarasubramanian., “Computational Structural 

Mechanics”, PHI Learning Pvt. Ltd, 2015 
6. Negi L.S.and Jangid R.S.,Structural Analysis, Tata McGraw Hill Publishing Co.Ltd.2004. 
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20155C53 WATER SUPPLY ENGINEERING                           L T P C 

3 0 0 3 
OBJECTIVE: 

 To equip the students with the principles and design of water treatment units and 

distribution system. 

 

UNIT I SOURCES OF WATER                12  
Public water supply system – Planning, Objectives, Design period, Population forecasting; Water demand – 
Sources of water and their characteristics, Surface and Groundwater – Impounding Reservoir – Development 
and selection of source – Source Water quality – Characterization – Significance – Drinking Water quality 
standards. 

UNIT II CONVEYANCE FROM THE SOURCE                                                                              12  
Water supply – intake structures – Functions; Pipes and conduits for water – Pipe materials – Hydraulics of 

flow in pipes – Transmission main design – Laying, jointing and testing of pipes – appurtenances – Types 

and capacity of pumps – Selection of pumps and pipe materials. 

UNIT III WATER TREATMENT                                                                                                         12  
Objectives – Unit operations and processes – Principles, functions, and design of water treatment plant units, 

aerators of flash mixers, Coagulation and flocculation –Clarifloccuator-Plate and tube settlers - Pulsator 

clarifier - sand filters - Disinfection - Residue Management –Construction, Operation and Maintenance 

aspects. 

UNIT IV ADVANCED WATER TREATMENT                                                                                   12  
Water softening – Desalination- R.O. Plant – demineralization – Adsorption - Ion exchange–Membrane 

Systems – RO Reject Management - Iron and Manganese removal - Defluoridation - Construction and 

Operation & Maintenance aspects – Recent advances - MBR process 

UNIT V WATER DISTRIBUTION AND SUPPLY                                                                              12  
Requirements of water distribution – Components – Selection of pipe material – Service reservoirs – 
Functions – Network design – Economics – Analysis of distribution networks -Computer applications – 
Appurtenances – Leak detection. Principles of design of water supply in buildings – House service 
connection – Fixtures and fittings, systems of plumbing and types of plumbing. 

TOTAL: 45 PERIODS 

OUTCOMES: 

The students completing the course will have 

an insight into the structure of drinking water supply systems, including water transport, 
treatment and distribution 

the knowledge in various unit operations and processes in water 

treatment  an ability to design the various functional units in water 

treatment  
an understanding of water quality criteria and standards, and their relation to 
public health 
 the ability to design and evaluate water supply project alternatives on basis of chosen  
criteria. 

TEXTBOOKS: 

1. Garg, S.K. Environmental Engineering, Vol.IKhanna Publishers, New Delhi, 2010. 
2. Modi, P.N., Water Supply Engineering, Vol.I Standard Book House, New Delhi, 2010. 
3. Punmia, B.C.,Ashok Jain and Arun Jain, Water Supply Engineering, Laxmi Publications 

(P) Ltd., New Delhi, 2014. 

REFERENCES: 

1. Manual on Water Supply and Treatment, CPHEEO, Ministry of Urban Development, 

Government of India, New Delhi, 1999. 

2. Syed R. Qasim and Edward M. Motley Guang Zhu, Water Works Engineering Planning, 

Design and Operation, Prentice Hall of India Learning Private Limited, New Delhi, 2009. 
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20155C56 FOUNDATION ENGINEERING L T P C 

  3 0 0 3 

 

OBJECTIVE: 

 

To impart knowledge to plan and execute a detail site investigation programme, to select 
geotechnical design parameters and type of foundations. Also to familiarize the students for 
the geotechnical design of different type of foundations and retaining walls. 

 

UNIT I SITE INVESTIGATION AND SELECTION OF FOUNDATION               9  
Scope and objectives – Methods of exploration – Auguring and boring – Wash boring and rotary drilling – 

Depth and spacing of bore holes – Soil samples – Representative and undisturbed – Sampling methods – 

Split spoon sampler, Thin wall sampler, Stationary piston sampler – Penetration tests (SPT and SCPT) – 

Data interpretation - Strength parameters - Bore log report and Selection of foundation. 

 

UNIT II SHALLOW FOUNDATION                                                                                                           9  

Location and depth of foundation – Codal provisions – Bearing capacity of shallow foundation on 

homogeneous deposits – Terzaghi’s formula and BIS formula – Factors affecting bearing capacity – Bearing 

capacity from in-situ tests (SPT, SCPT and plate load) – Allowable bearing pressure – Seismic 

considerations in bearing capacity evaluation. Determination of Settlement of foundations on granular and 

clay deposits – Total and differential settlement – Allowable settlements – Codal provision – Methods of 

minimizing total and differential settlements. 

 

UNIT III FOOTINGS AND RAFTS               9  
Types of Isolated footing, Combined footing, Mat foundation – Contact pressure and settlement distribution 

– Proportioning of foundations for conventional rigid behaviour – Minimum thickness for rigid behaviour – 

Applications – Compensated foundation – Codal provision 

 

UNIT IV PILE FOUNDATION               9  
Types of piles and their functions – Factors influencing the selection of pile – Carrying capacity of single 

pile in granular and cohesive soil – Static formula – Dynamic formulae (Engineering news and Hileys) – 

Capacity from insitu tests (SPT and SCPT) – Negative skin friction – Uplift capacity-Group capacity by 

different methods (Feld’s rule, Converse – Labarra formula and block failure criterion) – Settlement of pile 

groups – Interpretation of pile load test (routine test only), Under reamed piles – Capacity under 

compression and uplift – Cohesive – expansive – non expansive – Cohesionless soils – Codal provisions. 

 

UNIT V RETAINING WALLS                9  
Plastic equilibrium in soils – Active and passive states – Rankine’s theory – Cohesionless and cohesive soil 

– Coulomb’s wedge theory – Condition for critical failure plane – Earth pressure on retaining walls of 
simple configurations – Culmann’s Graphical method – Pressure on the wall due to line load – Stability 

analysis of retaining walls – Codal provisions. 

 

TOTAL: 45 PERIODS 
 
OUTCOMES: 
 
Students will be able to 

Understand the site investigation, methods and 

sampling. Get knowledge on bearing capacity and 

testing methods. Design shallow footings. 

Determine the load carrying capacity, settlement of pile 
foundation. Determine the earth pressure on retaining walls and 

analysis for stability. 
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TEXTBOOKS: 

 

1. Murthy, V.N.S., “Text book of Soil Mechanics and Foundation Engineering”, 

CBS Publishers Distribution Ltd., New Delhi. 2014. 

2. Arora, K.R., “Soil Mechanics  and Foundation Engineering”, Standard 
Publishers and Distributors, New Delhi, 7th Edition, 2017 (Reprint). 

3. Punmia, B.C., “Soil Mechanics and Foundations”, Laxmi Publications Pvt. Ltd. New 
Delhi, 16th Edition 2017. 

 

REFERENCES: 

  
1. Braja M Das, “Principles of Foundation Engineering” (Eigth edition), Cengage 

Learning 2014. 

2. Kaniraj, S.R. “Design aids in Soil Mechanics and Foundation Engineering”, Tata 

McGraw Hill publishing company Ltd., New Delhi, 2014. 
3. Joseph E bowles, “Foundation Analysis and design”, McGraw Hill Education, 5th 

Edition, 28th August 2015. 
4. IS Code 6403 : 1981 (Reaffirmed 1997) “Bearing capacity of shallow foundation”, Bureau 

of Indian Standards, New Delhi. 

5. IS Code 8009 (Part 1):1976 (Reaffirmed 1998) “Shallow foundations subjected to 

symmetrical static vertical loads”, Bureau of Indian Standards, New Delhi. 

6. IS Code 8009 (Part 2):1980 (Reaffirmed 1995) “Deep foundations subjected to 

symmetrical static vertical loading”, Bureau of Indian Standards, New Delhi. 

7. IS Code 2911 (Part 1): 1979 (Reaffirmed 1997) “Concrete Piles” Bureau of  

Indian Standards, New Delhi. 

8. IS Code 2911 (Part 2): 1979 (Reaffirmed 1997) “Timber Piles”, Bureau of Indian 

Standards, New Delhi. 

9. IS Code 2911 (Part 3) : 1979 (Reaffirmed 1997) “Under Reamed Piles”, Bureau 

of Indian Standards, New Delhi. 

10. IS Code 2911 (Part 4) : 1979 (Reaffirmed 1997) “Load Test on Piles”, Bureau 

of Indian Standards, New Delhi. 

11. IS Code 1904: 1986 (Reaffirmed 1995) “Design and Construction of Foundations 

in Soils”, Bureau of Indian Standards, New Delhi. 

12. IS Code 2131: 1981 (Reaffirmed 1997) “Method for Standard Penetration test for 

Soils”, Bureau of Indian Standards, New Delhi. 

13. IS Code 2132: 1986 (Reaffirmed 1997) “Code of Practice for thin – walled tube sampling 

for soils”, Bureau of Indian Standards, New Delhi. 

14. IS Code 1892 (1979): Code of Practice for subsurface Investigation for Foundations. 

Bureau of Indian Standards, New Delhi. 

15. IS Code 14458 (Part 1) : 1998 “Retaining Wall for Hill Area – Guidelines, Selection of 
Type of Wall” , Bureau of Indian Standards, New Delhi. 

16. IS Code 14458 (Part 2) : 1998 “Retaining Wall for Hill Area – Guidelines, 

Design of Retaining/Breast Walls” , Bureau of Indian Standards, New Delhi. 

17. IS Code 14458 (Part 3) : 1998 “Retaining Wall for Hill Area – Guidelines, 

Construction Of Dry Stone Walls” , Bureau of Indian Standards, New Delhi. 
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20155L57 SOIL MECHANICS LABORATORY       L T P C 

         0 0 4  2 

 
OBJECTIVE: 
 

To develop skills to test the soils for their index and engineering properties and to 
characterise the soil based on their properties. 

EXERCISES: 

 
1. DETERMINATION OF INDEX PROPERTIES                                      20 
  

a. Specific gravity of soil solids 
b. Grain size distribution – Sieve analysis 
c. Grain size distribution - Hydrometer analysis 
d. Liquid limit and Plastic limit tests 

e. Shrinkage limit and Differential free swell tests 62 

 
2. DETERMINATION OF INSITU DENSITY AND COMPACTION 
CHARACTERISTICS 

   12 

a. Field density Test ( Sand replacement method and core cutter method)  
b. Determination of moisture – density relationship using standard Proctor compaction test.  
c. Determination of relative density (Demonstration only)  

3. DETERMINATION OF ENGINEERING PROPERTIES    28 

a. Permeability determination (constant head and falling head methods) 
b. One dimensional consolidation test (Determination of Co-efficient of consolidation only) c. 
Direct shear test in cohesionless soil 
d. Unconfined compression test in cohesive soil 

e. Laboratory vane shear test in cohesive soil 
f. Tri-axial compression test in cohesionless soil (Demonstration only) 
g. California Bearing Ratio Test 

 

TOTAL: 60 PERIODS 

OUTCOME: 

 

 Students are able to conduct tests to determine both the index and engineering 
properties of soils and to characterize the soil based on their properties. 

 

REFERENCES: 

 

1. “Soil Engineering Laboratory Instruction Manual” published by 
Engineering College Cooperative Society, Anna University, Chennai, 
2010. 

2. Lambe T.W., “Soil Testing for Engineers”, John Wiley and Sons, New York, 

1951. Digitized 2008. 

3. Saibaba Reddy, E.Ramasastri, K. “Measurement of Engineering Properties of Soils” New 
age International (P) Limited Publishers, New Delhi, 2002. 

4. IS Code of Practice (2720) Relevant Parts, as amended from time to time, Bureau of 

Indian Standards, New Delhi. 
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LIST OF EQUIPMENTS FOR A BATCH OF 30 STUDENTS 

Sl.No. Description of Equipment Quantity 
1. Sieves 2 sets 
2. Hydrometer 2 sets 
3. Liquid and Plastic limit apparatus 2 sets 
4. Shrinkage limit apparatus 3 sets 
5. Proctor Compaction apparatus 2 sets 
6. UTM of minimum of 20kN capacity 1 
7. Direct Shear apparatus 1 
8. Thermometer 2 

9. Sand replacement method accessories and core cutter 2 
method accessories 

10. Tri-axial Shear apparatus 1 
11. Three Gang Consolidation test device 1 
12. Relative Density apparatus 1 
13. Van Shear apparatus 1 
14. Weighing machine – 20kg capacity 1 No 
15. Weighing machine – 1kg capacity 3 No 
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20155L58  WATER AND WASTE WATER ANALYSIS LABORATORY          L T P C 

                                                                                                                                                         0  0 4  2 

COURSE OBJECTIVES: 
1. To analyse the physical, chemical and biological characteristics of water and waste water  

2. To quantify the dosage requirement for coagulation process 

3. To study the growth of micro-organism and its quantification To quantify the sludge 

 
Course Content: 
1. Physical, Chemical and biological characteristics of water and wastewater 
2. Jar test 

3. Chlorine demand and residual test 

4. Growth of micro-organism 

 
COURSE OUTCOME: 
On the completion of the course, the students will be able to: 

Quantify the pollutant concentration in water and 
wastewater 

Suggest the type of treatment required and amount of dosage required for the 

treatment Examine the conditions for the growth of micro-organisms 

TOTAL: 60 PERIODS 

List of Experiments: 
1. Determination of pH, Turbidity and conductivity 
2. Determination of Hardness 
3. Determination of Alkalinity and Acidity 
4. Determination of Chlorides 

5. Determination of Phosphates and Sulphates 
6. Determination of iron and fluoride 
7. Determination of Optimum Coagulant dosage 
8. Determination of residual chlorine and available chlorine in bleaching powder 
9. Determination of Oil, and Grease 
10. Determination of suspended, settleable, volatile and fixed solids 
11. Determination Dissolved Oxygen and BOD for the given sample 

12. Determination of COD for given sample 
13. Determination of SVI of Biological sludge and microscopic examination 
14. Determination of MPN index of given water sample 
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20155L59 SURVEY CAMP L T P C 

(During IV semester Summer Vacation 2 weeks) -  -   -  2 

The objective of the survey camp is to enable the students to get practical training in the field work. 

Groups of not more than six members in a group will carry out each exercise in survey camp. The 

camp must involve work on a large area of not less than 40 acres outside the campus (Survey camp 

should not be conducted inside the campus). At the end of the camp, each student shall have 

mapped and contoured the area. The camp record shall include all original field observations, 
calculations and plots. 

Two weeks Survey Camp will be conducted during summer vacation in the following activities: 

1. Traverse - using Total station 

2. Contouring 

(i). Radial tachometric contouring - Radial Line at Every 45 Degree and Length not less than 

60 Meter on each Radial Line 

(ii). Block Level/ By squares of size at least 100 Meter x 100 Meter atleat 20 Meter interval 

(III). L.S & C.S - Road and canal alignment for a Length of not less than 1 Kilo Meter 

atleast L.S at Every 30M and C.S at every 90 M 

3. Offset of Buildings and Plotting the Location 
4. Sun observation to determine azimuth (guidelines to be given to the students) 
5. Use of GPS to determine latitude and longitude and locate the survey camp location 

6. Traversing using GPS 

7. Curve setting by deflection angle 

Apart from above students may be given survey exercises in other area also based on site 

condition to give good exposure on survey. 
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20155CRM RESEARCH METHODOLOGY                    L T P C 

      3 0 0 3 

AIM: 

To create a basic appreciation towards research process and awareness of various 

research publication 

OBJECTIVES: 

 To understand the steps in research process and the suitable methods. 

 To identify various research communications and their salient features 

 To carry out basic literature survey using the common data-bases 

 To give exposure to standard laboratory precautions and best practices for experimental work 

 To provide orientation for basic mathematical computation useful in basic research 

OUTCOME: 

Ability to carry out independent literature survey corresponding to the specific publication 

type and assess basic experimental as well as conceptual set up. 

PREREQUISITES: 

Basic mathematical and experimental skills and exposure to window-based computer  

operation system. 

UNIT I         9 

Introduction to Research – Definition, Objectives, Motivation and purpose – types of research – 

Pure and applied, survey, case study experimental, exploratory – Research Design – Steps in 

selection and formulation of research problem - Steps in research – Criteria of Good Research, 

Problems Encountered by Researchers in India. 

UNIT II 9 

Research Problem: Definition of research problem, selecting the problem - Necessity of defining 

the problem - Techniques involved in defining the problem - Research design - Needs and features 

of good design - Different research design - Basic principles of experimental designs. Development 

of a research plan, Formulation of Hypothesis – Sampling techniques –Sampling error and sample 

size. Literature types- compendia and tables of information, Reviews, General treatises, 

Monographs. 

 

UNIT III 9 

Methods of data collection – Primary and secondary data – observation – interview –Questionnaire 

– Tools for questionnaire; surveying & literature survey, spreadsheets, Technical writing, 

Construction of tools for data collection – testing validity – pilot study and pre-testing, Survey vs 

Experiment, Practical Exercises. Collection of literature, manual collection from library, usage of 

library, collection of literature from Scopus, Science Direct etc., compiling literature, software 
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utilization in literature collection. 

 

UNIT IV 9 

Processing and analysis of data – editing – coding – transcription – tabulation –outline of statistical 

analysis- Uncertainty, accuracy and precision- Mean value; standard deviation; error on the mean-

Using a spreadsheet for data analysis- Graphs and graph plotting-Least squares methods – 

descriptive statistics – elements of processing through computer- packages for analysis (Excel). 

 

UNIT V 9 

Review of literature, Report writing – target audience – types of reports – contents of reports – 

styles and Conventions in reporting – steps in drafting a report. Basic concept of research paper 

writing for Journals and formats of publications in Journals, Report Structure - writing research 

abstract - introduction, review of literature, result, conclusions, Concepts of Bibliography and 

references, Technical Presentation. 

 
TOTAL: 45 PERIODS 

 

References: 

1. C. R. Kothari, Research Methodology, New Age International Publishers. New Delhi, 2004. 

2. Rajammal.P. Devadas, 1976, A hand book of methodology of research, RMM Vidyalaya Press. 

3. R.A Day and A.L. Underwood, Quantitative analysis, Prentice Hall, 1999. 

4. R. Gopalan, Thesis writing, Vijay Nicole Imprints Private Ltd., 2005. 

5. W.J. DeCoursey, Statistics and Probability for Engineering Applications With Microsoft® Excel, 

Newnes, 2003. 

6. Archibald Fripp, Jon Fripp, Michael Fripp; Just-in-Time Math for Engineers, Elsevier 

Science & Technology Books, 2003. 
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201AGIE INNOVATION AND ENTREPRENEURSHIP 

 

Course Outcomes 

After the completion of the course, the students will be able to: 

 Comprehend the role of bounded rationality, framing, causation and effectuation 
in entrepreneurial decisionmaking. 

 Demonstrate an ability to design a business modelcanvas. 

 Evaluate the various sources of raising finance for startupventures. 

 Understand the fundamentals of developing and presenting business 
pitching to potential investors. 

 

Course Content 

Module – I 

Introduction to Entrepreneurship: Entrepreneurs; entrepreneurial personality and intentions- 

characteristics, traits and behavioral; entrepreneurial challenges. 

 

Module-II 

Module Entrepreneurial Opportunities: Opportunities. discovery/ creation, Pattern 

identification and recognition for venture creation: prototype and exemplar model, reverse 

engineering. 

 

Module –III 

Entrepreneurial Process and Decision Making: Entrepreneurial ecosystem, Ideation, 

development and exploitation of opportunities; Negotiation, decision making process and 

approaches, Effectuation and Causation. 

 

Module-IV 

Crafting business models and Lean Start-ups: Introduction to business models; Creating value 

propositions-conventional industry logic, value innovation logic; customer focused innovation; 

building and analyzing business models; Business model canvas, Introduction to lean startups, 

Business Pitching. 
 
Module – V 
Organizing Business and Entrepreneurial Finance: Forms of business organizations; 

organizational structures; Evolution of Organisation, sources and selection of venture finance 

options and its managerial implications.Policy Initiatives and focus; role of institutions in 

promoting entrepreneurship. 
 
Books for References 

 Ries, Eric(2011), The lean Start-up: How constant innovation creates radically 
successful businesses, Penguin BooksLimited. 

 Blank, Steve (2013), The Startup Owner’s Manual: The Step by Step Guide for 
Building a Great Company, K&S Ranch. 

 S. Carter and D. Jones-Evans, Enterprise and small business- Principal Practice and 
Policy, Pearson Education(2006) 

 T. H. Byers, R. C. Dorf, A. Nelson, Technology Ventures: From Idea to Enterprise, McGraw 

Hill(2013) 

 Osterwalder, Alex and Pigneur, Yves (2010) Business ModelGeneration. 

 Kachru, Upendra, India Land of a Billion Entrepreneurs,Pearson 

 Bagchi, Subroto, (2008), Go Kiss the World: Life Lessons for the Young Professional, 

PortfolioPenguin 

 Bagchi, Subroto, (2012). MBA At 16: a Teenager’s Guide to Business, PenguinBooks 
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 Bansal, Rashmi, Stay Hungry Stay Foolish, CIIE, IIMAhmedabad 

 Bansal, Rashmi, (2013). Follow Every Rainbow,Westland. 

 Mitra, Sramana (2008), Entrepreneur Journeys (Volume 1), BooksurgePublishing 

 Abrams, R. (2006). Six-week Start-up, Prentice-Hall of India. 

 Verstraete, T. and Laffitte, E.J. (2011). a Business Model of 
Entrepreneurship, Edward ElgarPublishing. 

 Johnson, Steven (2011). Where Good Ideas comes from, Penguin BooksLimited. 

 Gabor, Michael E. (2013), Awakening the Entrepreneur Within,Primento. 

 Guillebeau, Chris (2012), The $100 startup: Fire your Boss, Do what you love and 
work better to live more, Pan Macmillan 
 Kelley, Tom (2011), The ten faces of innovation, Currency Double day Prasad, Rohit (2013), 
Start-up sutra: what the angels won’t tell you about business and life, HachetteIndia. 
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20155C61                    DESIGN OF STEEL STRUCTURAL ELEMENTS               L T P C 

   3 0 0 3 
 

OBJECTIVE: 
To introduce the students to limit state design of structural steel members subjected to 
compressive, tensile and bending loads, including connections. Design of structural systems 
such as roof trusses, gantry girders as per provisions of current code (IS 800 - 2007) of 
practice for working stress and Limit state Method. 

 

UNIT I INTRODUCTION AND ALLOWABLE STRESS DESIGN                    9  
Structural steel types – Mechanical Properties of structural steel- Indian structural steel products-Steps 

involved in the Deign Process -Steel Structural systems and their Elements- -Type of Loads on Structures 

and Load combinations- Code of practices, Loading standards and Specifications - Concept of Allowable 

Stress Method, and Limit State Design Methods for Steel structures-Relative advantages and Limitations-

Strengths and Serviceability Limit states. Allowable stresses as per IS 800 section 11 -Concepts of 

Allowable stress design for bending and Shear –Check for Elastic deflection-Calculation of moment 

carrying capacity –Design of Laterally supported Solid Hot Rolled section beams-Allowable stress deign of 

Angle Tension and Compression Members and estimation of axial load carrying capacity. 
 
UNIT II CONNECTIONS IN STEEL STRUCTURES                    9  
Type of Fasteners- Bolts Pins and welds- Types of simple bolted and welded connections Relative 

advantages and Limitations-Modes of failure-the concept of Shear lag-efficiency of joints- Axially loaded 

bolted connections for Plates and Angle Members using bearing type bolts –Prying forces and Hanger 

connection– Design of Slip critical connections with High strength Friction Grip bolts.-Design of joints for 

combined shear and Tension- Eccentrically Loaded Bolted Bracket Connections- Welds-symbols and 

specifications- Effective area of welds-Fillet and but Welded connections-Axially Loaded connections for 

Plate and angle truss members and Eccentrically Loaded bracket connections. 
 
UNIT III TENSION MEMBERS                                                                                                             9  
Tension Members - Types of Tension members and sections –Behaviour of Tension Members-modes of 

failure-Slenderness ratio- Net area – Net effective sections for Plates ,Angles and Tee in tension –Concepts 

of Shear Lag- Design of plate and angle tension members-design of built up tension Members-Connections 

in tension members – Use of lug angles – Design of tension splice. 
 
UNIT IV COMPRESSION MEMBERS                                                                                                9  
Types of compression members and sections–Behaviour and types of failures-Short and slender columns- 

Current code provisions for compression members- Effective Length, Slenderness ratio –Column formula 
and column curves- Design of single section and compound Angles-Axially Loaded solid section Columns- 
Design of Built up Laced and Battened type columns – Design of column bases – Plate and Gusseted bases 

for Axially loaded colums- Splices for colums. 

 

UNIT V DESIGN OF FLEXURAL MEMBERS                                                                                 9  
Types of steel Beam sections- Behaviour of Beams in flexure- Codal Provisions – Classification of cross 

sections- Flexural Strength and Lateral stability of Beams –Shear Strength-Web Buckling, Crippling and 

defection of Beams- Design of laterally supported Beams- Design of solid rolled section Beams- Design of 

Plated beams with cover plates - Design Strength of Laterally unsupported Beams – Design of laterally 

unsupported rolled section Beams- Purlin in Roof Trusses-Design of Channel and I section Purlins. 

 

 

TOTAL: 45 PERIODS 
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OUTCOMES: 

 

Students will be able to 

Understand the concepts of various design philosophies 

Design common bolted and welded connections for steel structures 

Design tension members and understand the effect of shear lag. 

Understand the design concept of axially loaded columns and column base connections. 

Understand specific problems related to the design of laterally restrained and unrestrained 

steel beams. 

TEXTBOOKS: 

 

1. Subramanian.N, "Design of Steel Structures", Oxford University Press, New Delhi, 2013. 

2. Gambhir. M.L., "Fundamentals of Structural Steel Design", McGraw Hill Education India 

Pvt. Ltd., 2013 

3. Duggal. S.K, "Limit State Design of Steel Structures", Tata McGraw Hill Publishing 

Company, 2005 

 

REFERENCES: 

 

1. Narayanan.R.et.al. "Teaching Resource on Structural Steel Design", INSDAG, Ministry 

of Steel Publications, 2002 

2. Sai Ram. K.S. “Design of Steel Structures “ Dorling Kindersley (India) Pvt. Ltd., 

New Delhi, 2nd Edition, 2015, www.pearsoned.co.in/kssairam 

3. Shiyekar. M.R., "Limit State Design in Structural Steel", Prentice Hall of India Pvt. Ltd, 

Learning Pvt. Ltd., 2nd Edition, 2013 

4. Bhavikatti.S.S, "Design of Steel Structures" By Limit State Method as per IS:800– 

2007, IK International Publishing House Pvt. Ltd., 2009 

5. Shah.V.L. and Veena Gore, "Limit State Design of Steel Structures", IS 800–2007, 

Structures Publications, 2009. 

6. IS800 :2007, General Construction in Steel - Code of Practice, (Third Revision), Bureau 

of Indian Standards, New Delhi, 2007 

7. SP 6(1) Hand book on structural Steel Sections 
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20155C62 STRUCTURAL ANALYSIS II                   L T P C 

                    3  2 0  4 

OBJECTIVES: 

To learn the method of drawing influence lines and its uses in various applications like 

beams and plane trusses. 

To analyse the arches, suspension bridges and space 

trusses. Also to learn Plastic analysis of beams and 

rigid frames. 

 

UNITI INFLUENCE LINES FOR DETERMINATE BEAMS                   9  
Influence lines for reactions in statically determinate beams – Influence lines for shear force and bending 

moment – Calculation of critical stress resultants due to concentrated and distributed moving loads – absolute 

maximum bending moment - influence lines for member forces in pin jointed plane frames. 
 
UNITII INFLUENCE LINES FOR INDETERMINATE BEAMS                   9  
Muller Breslau’s principle– Influence line for Shearing force, Bending Moment and support reaction 
components of propped cantilever, continuous beams (Redundancy restricted to one), and fixed beams. 
 
UNIT III ARCHES                   9  
Arches - Types of arches – Analysis of three hinged, two hinged and fixed arches - Parabolic and circular 
arches – Settlement and temperature effects. 
 
UNIT IV CABLES AND SUSPENSION BRIDGES                  9  
Equilibrium of cable – length of cable - anchorage of suspension cables – stiffening girders- cables with three 

hinged stiffening girders – Influence lines for three hinged stiffening girders. 

 

UNIT V PLASTIC ANALYSIS                                     9 
Plastic theory – statistical indeterminate structures-plastic moment of resistance-plastic modulus – Shape 

factor – Load factor – Plastic hinge and mechanism – collapse load - Static and kinematic methods – Upper 

and lower bound theorems - Plastic analysis of indeterminate beams and frames. 

. 

TOTAL: 60 PERIODS 

OUTCOMES: 
Students will be able to 

Draw influence lines for statically determinate structures and calculate critical stress 

resultants. Understand Muller Breslau principle and draw the influence lines for statically 

indeterminate beams. Analyse of three hinged, two hinged and fixed arches. 
Analyse the suspension bridges with stiffening girders 

Understand the concept of Plastic analysis and the method of analyzing beams and rigid frames. 

TEXTBOOKS: 
1. Bhavikatti,S.S, Structural Analysis,Vol.1 & 2, Vikas Publishing House Pvt.Ltd., 

NewDelhi-4, 2014. 
2. Punmia.B.C, Ashok Kumar Jain and Arun Kumar Jain, Theory of structures, 

Laxmi, Publications,2004. 
3. Vazrani.V.N And Ratwani,M.M, Analysis of Structures, Vol.II, Khanna Publishers,2015. 

. 
REFERENCES: 

1. Negi.L.S and Jangid R.S., Structural Analysis, Tata McGraw-Hill Publishers, 2004. 
2. Reddy C.S., Basic Structural Analysis, Tata McGraw Hill Publishing Co.Ltd.2002. 
3. Gambhir.M.L., Fundamentals of Structural Mechanics and Analysis, PHIL earning Pvt. Ltd.,2011. 
4. Prakash Rao D.S., Structural Analysis, Universities Press,1996. 
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20155C63 IRRIGATION ENGINEERING L T P C 

                      3 0 0 3 

 

OBJECTIVE: 

 

The student is exposed to different phases in irrigation practices and Planning and 
management of irrigation. Further they will be imparted required knowledge on Irrigation 
storage and distribution canal system and Irrigation management. 

 

UNIT I CROP WATER REQUIREMENT                                                                                          9  
Need and classification of irrigation- historical development and merits and demerits of irrigation-types of 

crops-crop season-duty, delta and base period- consumptive use of crops- estimation of Evapotranspiration 
using experimental and theoretical methods 
 
UNIT II IRRIGATION METHODS                                                                                                       9  
Tank irrigation – Well irrigation – Irrigation methods: Surface and Sub-Surface and Micro Irrigation – design 

of drip and sprinkler irrigation – ridge and furrow irrigation-Irrigation scheduling – Water distribution 

system- Irrigation efficiencies. 
 
UNIT III DIVERSION AND IMPOUNDING STRUCTURES                                                             9  
Types of Impounding structures - Gravity dam – Forces on a dam -Design of Gravity dams; Earth dams, 
Arch dams- Diversion Head works - Weirs and Barrages- 
 
UNIT IV CANAL IRRIGATION                                                                                                                    9  

Canal regulations – direct sluice - Canal drop – Cross drainage works-Canal outlets – Design of prismatic 

canal-canal alignments-Canal lining - Kennedy’s and Lacey’s Regime theory-Design of unlined canal 

 

UNIT V WATER MANAGEMENT IN IRRIGATION                                                                       9  
Modernization techniques- Rehabilitation – Optimization of water use-Minimizing water losses- On form 

development works-Participatory irrigation management- Water resources associations-Changing paradigms 
in water management-Performance evaluation-Economic aspects of irrigation 

 

TOTAL: 45 PERIODS 
OUTCOMES: 
 
Students will be able to 

Have knowledge and skills on crop water 
requirements. Understand the methods and 

management of irrigation. Gain knowledge on types 

of Impounding structures Understand methods of 

irrigation including canal irrigation. 

Get knowledge on water management on optimization of water use. 
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TEXTBOOKS: 

 
1. Dilip Kumar Majumdar, “Irrigation Water Management”, Prentice-Hall of India, New Delhi, 2008. 
2. Punmia B.C., et. al; Irrigation and water power Engineering, Laxmi Publications, 16th 

Edition, New Delhi, 2009 
3. Garg S. K., “Irrigation Engineering and Hydraulic structures”, Khanna Publishers, 23rd 

Revised Edition, New Delhi, 2009 

REFERENCES: 

 
1. Duggal, K.N. and Soni, J.P., “Elements  of Water Resources Engineering”, New 

Age International Publishers, 2005 

2. Linsley R.K. and Franzini J.B, “Water Resources Engineering”, McGraw-Hill Inc, 2000 

3. Chaturvedi M.C., “Water Resources Systems Planning and Management”, Tata McGraw-

Hill Inc., New Delhi, 1997. 
4. Sharma R.K.. "Irrigation Engineering", S.Chand & Co. 2007. 

5. Michael A.M., Irrigation Theory and Practice, 2nd Edition, Vikas Publishing House Pvt. 
Ltd., Noida, Up, 2008 

6. Asawa, G.L., “Irrigation Engineering”, NewAge International Publishers, New Delhi, 2000. 

7. Basak, N.N, "Irrigation Engineering", Tata McGraw Hill Publishing Co. New Delhi,1999 
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20155C64 HIGHWAY ENGINEERING             L T P C 

              3  2  0 4 

 

OBJECTIVE: 

To give an overview about the highway engineering with respect to, planning, design, 
construction and maintenance of highways as per IRC standards, specifications and methods. 

 

UNIT I HIGHWAY PLANNING AND ALIGNMENT                                                                     9  
Significance of highway planning – Modal limitations towards sustainability - History of road development 

in India – factors influencing highway alignment – Soil suitability analysis - Road ecology - Engineering 

surveys for alignment, objectives, conventional and modern methods - Classification of highways – 

Locations and functions – Typical cross sections of Urban and Rural roads 
 
UNIT II GEOMETRIC DESIGN OF HIGHWAYS                 9  
Cross sectional elements - Sight distances – Horizontal curves, Super elevation, transition curves, widening 

at curves – Vertical curves - Gradients, Special consideration for hill roads - Hairpin bends – Lateral and 

vertical clearance at underpasses. 
 
UNIT III DESIGN OF FLEXIBLE AND RIGID PAVEMENTS                                                        9  
Pavement components and their role - Design principles -Design practice for flexible and rigid Pavements 
(IRC methods only) – Embankments- Problems in Flexible pavement design. 
 
UNIT IV HIGHWAY CONSTRUCTION MATERIALS AND PRACTICE                                     9  
Highway construction materials, properties, testing methods – CBR Test for subgrade - tests on aggregate & 

bitumen – Test on Bituminous mixes-Construction practice including modern materials and methods, 

Bituminous and Concrete road construction, Polymer modified bitumen, Recycling, Different materials – 

Glass, Fiber, Plastic, Geo-Textiles, Geo-Membrane (problem not included) – Quality control measures - 

Highway drainage –– Construction machineries. 
 
UNIT V EVALUATION AND MAINTENANCE OF PAVEMENTS                                               9  
Pavement distress in flexible and rigid pavements – Types of maintenance – Pavement Management 

Systems - Pavement evaluation, roughness, present serviceability index, skid resistance, structural 

evaluation, evaluation by deflection measurements – Strengthening of pavements –Highway Project 
formulation. 

 

TOTAL: 60 PERIODS 

OUTCOMES: 

 
Students will be able to 

Get knowledge on planning and aligning of 
highway. Geometric design of highways 

Design flexible and rigid pavements. 

Gain knowledge on Highway construction materials, properties, testing methods 

Understand the concept of pavement management system, evaluation of distress and maintenance of 
pavements. 
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TEXTBOOKS: 

 

1. Khanna.S. K., Justo.C.E.G and Veeraragavan A. "Highway Engineering", Nemchand 

Publishers, 2014. 

2. Subramanian K.P., "Highways, Railways, Airport and Harbour Engineering", Scitech 
Publications (India), Chennai, 2010 

3. Kadiyali.L.R. "Principles and Practice of Highway Engineering", Khanna Technical 

Publications, 8th edition Delhi, 2013. 

 

REFERENCES: 

 

1. Indian Road Congress (IRC), Guidelines for the Design of Flexible Pavements, ( Third 

Revision), IRC: 37-2012 

2. Indian Road Congress (IRC), Guidelines for the Design of Plain Jointed Rigid 

Pavements for Highways, ( Third Revision), IRC: 58-2012 

3. Yang H. Huang, "Pavement Analysis and Design", Pearson Education Inc, Nineth 
Impression, South Asia, 2012 

4. Ian D. Walsh, "ICE manual of highway design and management", ICE Publishers, Ist 

Edition, USA, 2011 

5. Fred L. Mannering, Scott S. Washburn and Walter P.Kilareski, "Principles of Highway 
Engineering and Traffic Analysis", Wiley India Pvt. Ltd., New Delhi, 2011 

6. Garber and Hoel, "Principles of Traffic and Highway Engineering", CENGAGE 
Learning, New Delhi, 2010 

7. O’Flaherty.C.A "Highways, Butterworth – Heinemann, Oxford, 2006 

8. IRC-37–2012,The Indian roads Congress, Guidelines for the Design of Flexible 
Pavements, New Delhi 

9. IRC 58-2012. The Indian Road Congress, Guideline for the Design of Rigid 
Pavements for Highways, New Delhi. 
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20155C65                            WASTE WATER ENGINEERING                                  L T P C 

                                                                                                                                                      3  0 0  3 

OBJECTIVE: 

 The objectives of this course is to help students develop the ability to apply basic 
understanding of physical, chemical, and biological phenomena for successful design, 
operation and maintenance of sewage treatment plants. 

 

UNIT I PLANNING AND DESIGN OF SEWERAGE SYSTEM                  9  
Characteristics and composition of sewage - population equivalent -Sanitary sewage flow estimation – Sewer 

materials – Hydraulics of flow in sanitary sewers – Sewer design – Storm drainage-Storm runoff estimation – 

sewer appurtenances – corrosion in sewers – prevention and control – sewage pumping-drainage in 

buildings-plumbing systems for drainage - Rain Water ting. 

UNIT II PRIMARY TREATMENT OF SEWAGE                  9  
Objectives – Unit Operations and Processes – Selection of treatment processes –- Onsite sanitation - Septic 

tank- Grey water harvesting – Primary treatment – Principles, functions and design of sewage treatment units 

- screens - grit chamber-primary sedimentation tanks – Construction, Operation and Maintenance aspects. 

UNIT III SECONDARY TREATMENT OF SEWAGE                  9  
Objectives – Selection of Treatment Methods – Principles, Functions, - Activated Sludge Process and 

Extended aeration systems -Trickling filters– Sequencing Batch Reactor(SBR) – Membrane Bioreactor - 

UASB – Waste Stabilization Ponds – - Other treatment methods -Reclamation and Reuse of sewage - Recent 

Advances in Sewage Treatment – Construction, Operation and Maintenance aspects. 

UNIT IV DISPOSAL OF SEWAGE                  9  
Standards for– Disposal - Methods – dilution – Mass balance principle - Self purification of river- Oxygen 

sag curve – deoxygenation and reaeration - Streeter–Phelps model - Land disposal – Sewage farming – 

sodium hazards - Soil dispersion system. 

UNIT V SLUDGE TREATMENT AND DISPOSAL                   9  
Objectives - Sludge characterization – Thickening  - Design of gravity thickener- Sludge digestion– Standard 

rate and High rate digester design- Biogas recovery – Sludge Conditioning and Dewatering – Sludge drying 

beds- ultimate residue disposal – recent advances. 

TOTAL: 45 PERIODS 
OUTCOMES: 
The students completing the course will have 

 An ability to estimate sewage generation and design sewer system including sewage 
pumping stations 

 The required understanding on the characteristics and composition of sewage, self-
purification of streams 

 An ability to perform basic design of the unit operations and processes that are used in 
sewage treatment 

TEXTBOOKS: 
1. Garg, S.K., Environmental Engineering Vol. II, Khanna Publishers,New Delhi, 2015. 
2. Duggal K.N., “Elements of Environmental Engineering” S.Chand and Co. Ltd., 

New Delhi, 2014. 

3, Punmia, B.C., Jain, A.K., and Jain.A.K.., Environmental Engineering, Vol.II, Laxmi 

Publications, 2010. 

REFERENCES: 

1. Manual on Sewerage and Sewage Treatment Systems Part A,B and C, CPHEEO, Ministry 
of Urban Development, Government of India, New Delhi, 2013. 

2. Metcalf and Eddy- Wastewater Engineering–Treatment and Reuse, Tata Mc.Graw-Hill 

Company, New Delhi, 2010. 
3. Syed R. Qasim “Wastewater Treatment Plants”, CRC Press, Washington D.C.,2010 
4. Gray N.F, “Water Technology”, Elsevier India Pvt. Ltd., New Delhi, 2006. 
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20155L67 HIGHWAY ENGINEERING LABORATORY                 L T P C 
       0 0 4  2 

OBJECTIVE : 
To learn the principles and procedures of testing of highway materials 

 

EXCERCISES : 

I TEST ON AGGREGATES 
a) Specific Gravity 
b) Los Angeles Abrasion Test 
c) Water Absorption of Aggregates 

II TEST ON BITUMEN 
a) Specific Gravity of Bitumen 
b) Penetration Test 
c) Viscosity Test 
d) Softening Point Test 

e) Ductility Test 

III TESTS ON BITUMINOUS MIXES 
a) Stripping Test 
b) Determination of Binder Content 
c) Marshall Stability and Flow Values 

IV DEMONSTRATION OF ANY ONE FIELD TESTING EQUIPMENT 

LIKE SKID RESISTANCE TESTER/ BENKELMAN BEAM ETC 

TOTAL: 60 PERIODS 

OUTCOME: 

Student knows the techniques to characterize various pavement materials through relevant tests. 

REFERENCES: 

1. Highway Materials and Pavement Testing, Nem Chand and Bros., Roorkee, Revised Fifth 
Edition, 2009 

2. Methods for testing tar and bituminous materials, IS 1201–1978 to IS 1220– 1978, Bureau 

of Indian Standards 

3. Methods of test for aggregates, IS 2386 – 1978, Bureau of Indian Standards 

4. Mix Design Methods Asphalt Institute Manual Series No. 2, Sixth Edition,1997, 
Lexington, KY, USA. 

LIST OF EQUIPMENTS FOR A BATCH OF 30 STUDENTS 

Sl.No Description of Equipment Quantit
y 

1. Concrete cube moulds 6 
2. Concrete cylinder moulds 3 
3. Concrete Prism moulds 3 
4. Sieves 1set 
5. Concrete Mixer 1 
6. Slump cone 3 
7. Flow table 1 
8. Vibrator 1 
9. Trovels and planers 1 set 
10. UTM – 400 kN capacity 1 
11. Vee Bee Consistometer 1 
12. Aggregate impact testing machine 1 
13. CBR Apparatus 1 
14. Blains Apparatus 1 
15. Los - Angeles abrasion testing machine 1 
16. Marshall Stability Apparatus 1 
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20155L68     IRRIGATION AND ENVIRONMENTAL ENGINEERING DRAWING L T P C 

             0 0 4 2 

 

OBJECTIVE: 

At the end of the semester, the student shall conceive, design and draw the 

irrigation and environmental engineering structures in detail showing the plan, 

elevation and Sections. 

 

PART A: IRRIGATION ENGINEERING  
1. TANK COMPONENTS 9 Fundamentals of design - Tank surplus weir – Tank sluice with tower head - 

Drawings showing foundation details, plan and elevation 
 
2. IMPOUNDING STRUCTURES     6 

Design principles - Earth dam – Profile of Gravity Dam  

3. CROSS DRAINAGE WORKS 

                                                                                   

6  
General design principles - Aqueducts – Syphon aqueduct (Type III) – Canal drop (Notch Type) – Drawing 
showing plan, elevation and foundation details. 
 

4. CANAL REGULATION STRUCTURES 

                                               

9  
General Principles - Direct Sluice - Canal regulator - Drawing showing detailed plan, elevation and 
foundation details. 
 
PART B: ENVIRONMENTAL ENGINEERING 

1. WATER SUPPLY AND TREATMENT 

                                                   

15  
Design and Drawing of flash mixer, flocculator, clarifier – Rapid sand filter – Service reservoirs – Pumping 

station – House service connection for water supply and drainage. 

4. SEWAGE TREATMENT & DISPOSAL 

                                         

15  
Design and Drawing of screen chamber - Grit channel - Primary clarifier - Activated sludge process – 

Aeration tank – Trickling filter – Sludge digester – Sludge drying beds – Septic tanks and disposal 

arrangements. 

TOTAL: 60 PERIODS 

 

OUTCOME: 

 

The students after completing this course will be able to design and draw various 
units of Municipal water treatment plants and sewage treatment plants. 

 

TEXTBOOKS: 

 
1. Satya Narayana Murthy Challa, “Water Resources Engineering: Principles and 

Practice”, New Age International Publishers, New Delhi, 2002. 

2. Garg, S.K., “Irrigation Engineering and Design of Structures”, New Age 

International Publishers, New Delhi, 1997. 

3. Manual on Water Supply and Treatment, CPHEEO, Government of India, New Delhi, 1999. 

4. Manual on “Sewerage and Sewage Treatment Systems- Part A, B and C” 

CPHEEO, Ministry of Urban Development, Government of India, New 

Delhi, 2013. 
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REFERENCES: 

 
1. Mohanakrishnan. A, “A few Novel and Interesting Innovative Irrigation Structures: 

Conceived, Designed and Executed in the Plan Projects in Tamil Nadu”, Publ. No. 44 

and Water Resources Development & Management Publ.No.43, IMTI Thuvakudy, 

Trichy,2011. 
2. Raghunath, H.M. “Irrigation Engineering”, Wiley India Pvt. Ltd., New Delhi, 2011. 
3. Sharma R.K., “Irrigation Engineering and Hydraulic Structures”, Oxford and IBH 

Publishing Co., New Delhi, 2002. 

4. Peary, H.S., ROWE, D.R., Tchobanoglous, G., “Environmental Engineering”, McGraw-
HillBook Co., New Delhi, 1995. 

5. Metcalf and Eddy, “Wastewater Engineering, Treatment and Reuse”, Tata McGraw-
Hill,New Delhi, 2010. 

6. Qasim,S.R., Motley, E.M and Zhu.G. "Water works Engineering – Planning, Design and 
Operation", Prentice Hall, New Delhi, 2009. 

7. Qasim, S. R. "Wastewater Treatment Plants, Planning, Design & Operation", CRC 

Press,New York, 2010 
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20147L69 PROFESSIONAL COMMUNICATION                                L T P C 

                                                                                                                                                      0  0 2 1 

 
OBJECTIVES: The course aims to: 

Enhance the Employability and Career Skills 

of students Orient the students towards 

grooming as a professional Make them 

Employable Graduates 

Develop their confidence and help them attend interviews successfully. 

UNIT I 
Introduction to Soft Skills-- Hard skills & soft skills - employability and career Skills—Grooming as a 
professional with values—Time Management—General awareness of Current Affairs 
 
UNIT II 
Self-Introduction-organizing the material - Introducing oneself to the audience – introducing the topic 
– answering questions – individual presentation practice–– presenting the visuals effectively – 5 minute 
presentations 
 
UNIT III 
Introduction to Group Discussion— Participating in group discussions – understanding group 
dynamics - brainstorming 
the topic -– questioning and clarifying –GD strategies- activities to improve GD skills 
 
UNIT IV 
Interview etiquette – dress code – body language – attending job interviews– telephone/skype 
interview -one to one 
interview &panel interview – FAQs related to job interviews 
 
UNIT V 
Recognizing differences between groups and teams- managing time-managing stress- networking 
professionally- 
respecting social protocols-understanding career management-developing a long-term career plan-
making career changes 
                                                                                                                                                             
TOTAL :30 PERIODS 
OUTCOMES: At the end of the course Learners will be able to: 

• Make effective presentations 

• Participate confidently in Group Discussions. 

• Attend job interviews and be successful in them. 

• Develop adequate Soft Skills required for the workplace 

Recommended Software 
1. Globearena 
2. Win English 
REFERENCES: 

1. Butterfield, Jeff Soft Skills for Everyone. Cengage Learning: New Delhi, 2015 

2. Interact English Lab Manual for Undergraduate Students,. OrientBalckSwan: Hyderabad, 2016. 

3. E. Suresh Kumar et al. Communication for Professional Success. Orient Blackswan: Hyderabad, 

2015 

4. Raman, Meenakshi and Sangeeta Sharma. Professional Communication. Oxford University Press: 

Oxford, 2014 
5. S. Hariharanetal. Soft Skills. MJP Publishers: Chennai, 2010. 
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20155C71 ESTIMATION, COSTING AND VALUATION ENGINEERING         L T P C 

                                                                                                                                                                4  0  0  4 

OBJECTIVE: 

The students will acquire knowledge in estimation, tender practices, contract 
procedures, and valuation and will be able to prepare estimates, call for tenders and 
execute works. 

UNIT I QUANTITY ESTIMATION              9  
Philosophy – Purpose – Methods of estimation – Types of estimates – Approximate estimates – Detailed 
estimate – Estimation of quantities for buildings, bituminous and cement concrete roads, septic tank, soak 

pit, retaining walls – culverts (additional practice in class room using computer softwares) 
 
UNIT II RATE ANALYSIS AND COSTING              9  
Standard Data – Observed Data – Schedule of rates – Market rates – Standard Data for Man Hours and 

Machineries for common civil works – Rate Analysis for all Building works, canals, and Roads– Cost 

Estimates (additional practice in class room using Computer softwares) - (Analysis of rates for the item of 
work asked, the data regarding labour, rates of material and rates of labour to be given in the Examination 

Question Paper) 
 
UNIT III SPECIFICATIONS, REPORTS AND TENDERS              9  
Specifications – Detailed and general specifications – Constructions – Sources – Types of specifications – 

Principles for report preparation – report on estimate of residential building – Culvert – Roads – TTT Act 

2000 – Tender notices – types – tender procedures – Drafting model tenders , E-tendering-Digital signature 

certificates- Encrypting -Decrypting – Reverse auctions. 
 
UNIT IV CONTRACTS              9  
Contract – Types of contracts – Formation of contract – Contract conditions – Contract for labour, material, 

design, construction – Drafting of contract documents based on IBRD / MORTH Standard bidding 

documents – Construction contracts – Contract problems – Arbitration and legal requirements. 
 
UNIT V VALUATION               9  
Definitions – Various types of valuations – Valuation methods - Necessity – Capitalised value – 
Depreciation – Escalation – Valuation of land – Buildings – Calculation of Standard rent – Mortgage – 
Lease 

TOTAL: 60 PERIODS 
OUTCOMES: 
The student will be able to 

Estimate the quantities for buildings, 
Rate Analysis for all Building works, canals, and Roads and Cost Estimate. 
Understand types of specifications, principles for report preparation, tender notices 

types. Gain knowledge on types of contracts 
Evaluate valuation for building and land. 

 
TEXTBOOKS: 

1. B.N Dutta ‘Estimating and Costing in Civil Engineering’, UBS Publishers & Distributors 
(P) Ltd, 2010. 

2. B.S.Patil, ‘Civil Engineering Contracts and Estimates’, University Press, 2006 

3. D.N. Banerjee, ‘Principles and Practices of Valuation’, V Edition, Eastern Law House, 1998 

 
REFERENCES: 

1. Hand Book of Consolidated Data – 8/2000, Vol.1, TNPWD 
2. Tamil Nadu Transparencies in Tenders Act, 1998 
3. Arbitration and Conciliation Act, 1996 

4. Standard Bid Evaluation Form, Procurement of Good or Works, The World Bank, April 1996 

5. Standard Data Book for Analysis and Rates, IRC, New Delhi, 2003 
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20155C72  RAILWAYS, AIRPORTS, DOCKS AND HARBOUR ENGINEERING 

L T P C  

 3 2  0 4 

OBJECTIVE: 

To introduce the students about Railways planning, design, construction and maintenance 
and planning design principles of airport and harbour 

UNIT I RAILWAY PLANNING AND CONSTRUCTION                10  
Elements of permanent way – Rails, Sleepers, Ballast, rail fixtures and fastenings, Selection of gauges - 

Track Stress, coning of wheels, creep in rails, defects in rails – Route alignment surveys, conventional and 

modern methods--Geometric design of railway, gradient, super elevation, widening of gauge on curves- 

Level Crossings. . 
 
UNIT II RAILWAY CONSTRUCTION AND MAINTENANCE                8  
Earthwork – Stabilization of track on poor soil - Track drainage – Calculation of Materials required for track 

laying - Construction and maintenance of tracks – Railway Station and yards and passenger amenities-

Signalling 
 
UNIT III AIRPORT PLANNING                7  
Air transport characteristics - airport classification – ICAO - airport planning: Site selection typical Airport 
Layouts, Case Studies, parking and Circulation Area 
 
UNIT IV AIRPORT DESIGN                10  
Runway Design: Orientation, Wind Rose Diagram, Problems on basic and Actual Length, Geometric 

Design – Elements of Taxiway Design – Airport Zones – Passenger Facilities and Services – Runway and 

Taxiway Markings. 
 
UNIT V HARBOUR ENGINEERING                10  
Definition of Basic Terms: Harbour, Port, Satellite Port, Docks, Waves and Tides – Planning and Design of 

Harbours: Harbour Layout and Terminal Facilities – Coastal Structures: Piers, Break waters, Wharves, 

Jetties, Quays, Spring Fenders, Dolphins and Floating Landing Stage – Inland Water Transport – Wave 

action on Coastal Structures and Coastal Protection Works – Coastal Regulation Zone, 2011 

TOTAL: 60 PERIODS 
OUTCOMES: 
Students who successfully complete this course will be able to: 

Understand the methods of route alignment and design elements in Railway 
Planning and Constructions. 

Understand the Construction techniques and Maintenance of Track laying and Railway 

stations. Gain an insight on the planning and site selection of Airport Planning and design. 

Analyze and design the elements for orientation of runways and passenger facility systems. 

Understand the various features in Harbours and Ports, their construction, coastal protection 

works and coastal Regulations to be adopted. 

TEXTBOOKS: 

1. Subramanian K.P., Highways, Railways, Airport and Harbour Engineering, V Scitech 

Publications (India), Chennai, 2010 

2. Saxena Subhash, C.and Satyapal Arora, A Course in Railway Engineering, Dhanapat Rai 

and Sons, Delhi, 1998 

3. Khanna.S.K. Arora.M.G and Jain.S.S, Airport Planning and Design, Nemachand and Bros, 

Roorkee, 1994 

REFERENCES: 

1. Venkatramaiah. C., Transportation Engineering-Vol.2 Railways, Airports, Docks and 

Harbours, Bridges and Tunnels.,Universities Press (India) Private Limited, Hyderabad, 2015. 

2. Mundrey J S, Railway Track Engineering, McGraw Hill Education ( India) Private Ltd, 

New Delhi, 2013 
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20155C73 STRUCTURAL DESIGN AND DRAWING          L T P C 

            3 2 0  4 

 

OBJECTIVE: 

This course aims at providing students with a solid background on the principles of structural 
engineering design. Students will be acquire the knowledge of liquid retaining structures, 
bridges components, retaining wall and industrial structures. 

 

UNIT I RETAINING WALLS                9+6  
Reinforced concrete Cantilever and Counter fort Retaining Walls–Horizontal Backfill with Surcharge–

Design of Shear Key-Design and Drawing. 
 

UNIT II FLAT SLAB and BRIDGES                    9+6 
Design of Flat Slabs with and without drops by Direct Design Method of IS code- Design and drawing.  

 

UNIT III LIQUID STORAGE STRUCTURE                   9+6  
RCC Water Tanks - On ground, Elevated Circular, underground Rectangular Tanks– Hemispherical 
Bottomed Steel Water Tank –-Design and Drawing 
 
UNIT IV INDUSTRIAL STRUCTURES             9+6  
Structural steel Framing - Steel Roof Trusses – Roofing Elements – Beam columns – Codal provisions - 

Design and Drawing. 
 

UNIT V GIRDERS AND CONNECTIONS                   9+6  

Plate Girders – Behaviour of Components-Deign of Welded Plate Girder-Design of Industrial Gantry 

Girders – Design of Eccentric Shear and Moment Resisting connections. 

 

TOTAL: 75 PERIODS 

Design and Drawing Exercises for practical component Part A 

 

- RCC Structures 

 

1. Rectangular Column and Footing 
2. Combined footing with Two columns 

3. RCC one way &Two way Slab and beam system 
4. Cantilever Retaining wall 
5. RCC T beam bridge deck 

6. Underground Rectangular Water Tank 

7. Elevated circular water 

Tank Part B- Steel Structures 

1. Built up column, column base and Foundation 
2. Simple Steel Roof Trusses 

3. Industrial building Elements 
4. Plate Girder (welded) 
5. Framed Connections and Detailing 

6. Gantry girder 

7. Steel water Tank 
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 Theory Examination Practicals 

STRUCTUR

AL 

 
Question paper 

 
Marks to 

 
Question 

 
Marks to 

DESIGN 
AND 

 

Pattern 

 

awarded 

 

paper 

 

awarded 
DRAWING    

Pattern 
 

This paper is Five Either/Or type Theoretical 2 Questions, Practical 
a theory cum questions 5 x20 component one from component 
practical = 100 marks : Marks will Part A - Marks will 
course covering all the five carry 80% RCC carry 20% 
weightage for units weightage. Structures weightage. 
theory 80% Total Duration of End & one from Practical 
and for Examination will be Semester Part B- Examination 
practical 20% 3 hours Examination Steel will be 

 Each Question will be Structures conducted 

 include conducted  by the 

 Design - 12 Marks by COE  respective 

 Free hand Drawing   institution as 

 (Not to scale) - 8   internal 

 marks   mode. 

 

OUTCOMES: 

 
At the end of the course the student will be able to 

1. Design and draw reinforced concrete Cantilever and Counter fort Retaining 

Walls  Design and draw flat slab as per code provisions 

2. Design and draw reinforced concrete and steel bridges  

3. Design and draw reinforced concrete and steel water tanks  

4. Design and detail the various steel trusses and cantry girders 

 

TEXTBOOKS: 

 
1. Krishnaraju N, Structural Design and Drawing, Universities Press, 2009. 
2. Punmia B.C,Ashok Kumar Jain and Arun KumarJain,Comprehensive Design 

of Steel Structures, Laxmi Publications Pvt. Ltd., 2003. 
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REFERENCES: 

 
1. Krishnamurthy D,Structural Design and Drawing VolI,IIandIII,CBS Publishers, 2010. 
2. Shah V L and Veena Gore,Limit State Design of Steel Structures 
3. IS800-2007,Structures Publications, 2009. 

4. IS 456(2000) Indian Standard Plain and Reinforced Concrete-Code of Practice, Bureau 

of Indian Standards, New Delhi. 

5. SP34 Handbook on Concrete Reinforcement and Detailing, Bureau of Indian Standards, New Delhi. 

6. IS 800 (2007) Indian Standard General Construction In Steel—Code of Practice, Bureau 

of Indian Standards, New Delhi. 

7. IS 875 Part 1 (2003) Code of Practice for Design Loads (Other Than Earthquake) for 

Buildings and Structures, Code of Practice-Dead Load, Bureau of Indian Standards, New 

Delhi. 

8. IS 875 Part 2 (2003) Code of Practice for Design Loads (Other Than Earthquake) for 

Buildings and Structures, Code of Practice-Imposed Load, Bureau of Indian Standards, New 

Delhi. 

9. IS 875 Part 3 (2003) Code of Practice for Design Loads (Other than Earthquake) for 
Buildings and Structures, Code of Practice-Wind Load, Bureau of Indian Standards, New 

10. IS 3370 Part 1 (2009) Indian Standard Concrete Structures for Storage of Liquids-Code of 
Practice– General Requirements, Code of Practice, Bureau of Indian Standards, New Delhi. 

11. IS 3370 Part 2 (2009) Indian Standard Concrete Structures for Storage of Liquids-Code of 

Practice- Reinforced Concrete Structures, Code of Practice, Bureau of Indian Standards, New 

Delhi. 

12. IS 3370–Part 4 (2008) Indian Standard Code of Practice for Concrete Structures for The 

Storage of Liquids-Design Tables, Code of Practice, Bureau of Indian Standards, New Delhi. 

13. IS 804 (2008) Indian Standard Specification for Rectangular Pressed Steel Tanks, Code of 
Practice, Bureau of Indian Standards, New Delhi. 

14. IS 805 (2006) Indian Standard Code of Practice for Use of Steel in Gravity Water Tanks, 

Code of Practice, Bureau of Indian Standards, New Delhi. 

15. IRC 112-2011, Code of Practice for Concrete Road Bridges, The Indian Roads Congress, New Delhi. 

16. IRC 6-2014, Standard Specifications and Code of Practice for Road Bridges Section: II-
Loads and Stresses, The Indian Roads Congress, New Delhi. 
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20155L76 CREATIVE AND INNOVATIVE PROJECT       L T P C 

 (Activity Based - Subject Related)        0 0 4 2 

 

OBJECTIVE: 

To use the knowledge acquired in Civil Engineering to do a mini project, which allows the 
students to come up with designs, fabrication or algorithms and programs expressing their ideas 
in a novel way. 

TOTAL: 60 PERIODS 

 

STRATEGY 

To identify a topic of interest in consultation with Faculty/Supervisor. Review the literature and 

gather information pertaining to the chosen topic. State the objectives and develop a methodology to 
achieve the objectives. Carryout the design / fabrication or develop computer code. Demonstrate the 

novelty of the project through the results and outputs. 
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20155L77                  INDUSTRIAL TRAINING      L T P C 

                               (4 Weeks During VI Semester – Summer)       0 0 0  2 

 

OBJECTIVE: 

To train the students in field work so as to have a firsthand knowledge of practical 
problems in carrying out engineering tasks. To develop skills in facing and solving the field 
problems. 

STRATEGY: 

The students individually undertake training in reputed civil engineering companies for the specified 

duration. At the end of the training, a report on the work done will be prepared and presented. The 

students will be evaluated through a viva-voce examination by a team of internal staff. 

 

OUTCOMES: 
At the end of the course the student will be able to understand 

The intricacies of implementation textbook knowledge into 

practice The concepts of developments and implementation of 

new techniques 
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20155PW83 PROJECT WORK                        L T  P C 

                         0  0  30 15 

 

OBJECTIVE: 

To develop the ability to solve a specific problem right from its identification and literature 

review till the successful solution of the same. To train the students in preparing project 

reports and to face reviews and viva voce examination. 

STRATEGY: 

The student works on a topic approved by the head of the department under the guidance of a faculty 

member and prepares a comprehensive project report after completing the work to the satisfaction. 

The student will be evaluated based on the report and the viva voce examination by a team of 

examiners including one external examiner. 

TOTAL: 300 PERIODS 

OUTCOME: 

On Completion of the project work students will be in a position to take up any challenging 

practical problems and find solution by formulating proper methodology. 
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201AGPE PROFESSIONAL ETHICS AND HUMAN  

VALUES OBJECTIVE: 

 To enable the students to create an awareness on Engineering Ethics and Human Values, 

to instill Moral and Social Values and Loyalty and to appreciate the rights of others. 

 

UNIT I HUMAN VALUES 

 

Morals, values and Ethics – Integrity – Work ethic – Service learning – Civic virtue – Respect 

for others – Living peacefully – Caring – Sharing – Honesty – Courage – Valuing time – 

Cooperation – Commitment – Empathy – Self confidence – Character – Spirituality – 

Introduction to Yoga and meditation for professional excellence and stress management. 

 

UNIT II ENGINEERING ETHICS 

 

Senses of ‗Engineering Ethics‘ – Variety of moral issues – Types of inquiry – Moral dilemmas – 

Moral Autonomy – Kohlberg‘s theory – Gilligan‘s theory – Consensus and Controversy – Models 

of professional roles - Theories about right action – Self-interest – Customs and Religion – Uses 

of Ethical Theories. 

 

UNIT III ENGINEERING AS SOCIAL EXPERIMENTATION 

 

Engineering as Experimentation – Engineers as responsible Experimenters – Codes of Ethics – 

A Balanced Outlook on Law. 

 

UNIT IV SAFETY, RESPONSIBILITIES AND RIGHTS 

 

Safety and Risk – Assessment of Safety and Risk – Risk Benefit Analysis and Reducing Risk - Respect 

for Authority 

– Collective Bargaining – Confidentiality – Conflicts of Interest – Occupational Crime – 

Professional Rights – Employee Rights – Intellectual Property Rights (IPR)– 

Discrimination. 

 

UNIT V GLOBAL ISSUES 

 

Multinational Corporations – Environmental Ethics – Computer Ethics – Weapons 

Development – Engineers as Managers – Consulting Engineers – Engineers as Expert 

Witnesses and Advisors – Moral Leadership –Code of Conduct – Corporate Social 

Responsibility. 

 

OUTCOMES: 

 

 Upon completion of the course, the student should be able to apply ethics in society, 

discuss the ethical issues related to engineering and realize the responsibilities and rights in the 

society. 
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TEXT BOOKS: 

 

1. Mike W. Martin and Roland Schinzinger, ― Ethics in Engineering‖, Tata McGraw Hill, New Delhi, 

2003. 

2. Govindarajan M, Natarajan S, Senthil Kumar V. S, ― Engineering Ethics‖, Prentice Hall of 

India, New Delhi, 2004. 

 

REFERENCES: 

 

1. Charles B. Fleddermann, ―Engineering Ethics‖, Pearson Prentice Hall, New Jersey, 2004. 

2. Charles E. Harris, Michael S. Pritchard and Michael J. Rabins, ―Engineering Ethics – 

Concepts and Cases‖, Cengage Learning, 2009. 

3. John R Boatright, ―Ethics and the Conduct of Business‖, Pearson Education, New Delhi, 2003 

4. Edmund G Seebauer and Robert L Barry, ―Fundamentals of Ethics for Scientists and 

Engineers‖, Oxford University Press, Oxford, 2001. 

5. Laura P. Hartman and Joe Desjardins, ―Business Ethics: Decision Making for Personal 

Integrity and Social Responsibility‖ McGraw Hill education, India Pvt. Ltd.,New Delhi, 

2013. 

6. World Community Service Centre, ‗ Value Education‘, Vethathiri publications, Erode, 2011. 
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20155E55C GEOGRAPHIC INFORMATION SYSTEM             L T P C 
3 0 0 3 

OBJECTIVES: 

To introduce the fundamentals and components of Geographic Information System 

To provide details of spatial data structures and input, management and output 

processes. 

 

UNIT I FUNDAMENTALS OF GIS 9 

Introduction to GIS - Basic spatial concepts - Coordinate Systems - GIS and Information Systems 

– Definitions – History of GIS - Components of a GIS – Hardware, Software, Data, People, 

Methods – Proprietary and open source Software - Types of data – Spatial, Attribute data- types of 

attributes – scales/ levels of measurements. 

 

UNIT II SPATIAL DATA MODELS 9 

Database Structures – Relational, Object Oriented – Entities – ER diagram - data models - 

conceptual, logical and physical models - spatial data models – Raster Data Structures – Raster 

Data Compression - Vector Data Structures - Raster vs Vector Models- TIN and GRID data 

models. 

UNIT III DATA INPUT AND TOPOLOGY 9 
Scanner - Raster Data Input – Raster Data File Formats – Georeferencing – Vector Data Input –
Digitiser – Datum Projection and reprojection -Coordinate Transformation – Topology - 

Adjacency, connectivity and containment – Topological Consistency – Non topological file 
formats - Attribute Data linking – Linking External Databases – GPS Data Integration 

UNIT IV DATA QUALITY AND STANDARDS 9 

Data quality - Basic aspects - completeness, logical consistency, positional accuracy, temporal 
accuracy, thematic accuracy and lineage – Metadata – GIS Standards –Interoperability - OGC - 

Spatial Data Infrastructure 

UNIT V DATA MANAGEMENT AND OUTPUT 9 

Import/Export – Data Management functions- Raster to Vector and Vector to Raster Conversion - 
Data Output - Map Compilation – Chart/Graphs – Multimedia – Enterprise Vs. Desktop GIS-
distributed GIS. 

TOTAL: 45 PERIODS 
OUTCOMES: 
This course equips the student to 

Have basic idea about the fundamentals 

of GIS. Understand the types of data 

models. 

Get knowledge about data input and 

topology. Gain knowledge on data 

quality and standards. 

Understand data management functions and data output 

TEXT BOOKS: 

1. Kang - Tsung Chang, Introduction to Geographic Information Systems, McGraw 
Hill Publishing, 2nd Edition, 2011. 

2. Ian Heywood, Sarah Cornelius, Steve Carver, Srinivasa Raju, “An Introduction 
Geographical Information Systems, Pearson Education, 2nd Edition,2007. 

 

REFERENCE: 

1. Lo.C.P., Albert K.W. Yeung, Concepts and Techniques of Geographic Information 
Systems, Prentice-Hall India Publishers, 2006 
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20155E75B DESIGN OF PRESTRESSED CONCRETE STRUCTURES L T P C 

  4  0 0 4 

 

OBJECTIVES: 
To introduce the need for prestressing in a structure 
To explain the methods, types and advantages of prestressing to the students.  
To make the students to design a prestressed concrete structural elements and systems  

To introduce the students the effect of prestressing in the flexural and shear behaviour of 
structural  elements.  

 

UNIT I INTRODUCTION – THEORY AND BEHAVIOUR                                                           12  
Basic concepts – Advantages and disadvantages – Materials required – Systems and methods of prestressing 

– Analysis of sections – Stress concept – Strength concept – Load balancing concept – Effect of loading on 
the tensile stresses in tendons – Effect of tendon profile on deflections – Factors influencing deflections – 

Calculation of deflections – Short term and long term deflections - Losses of prestress – Estimation of crack 
width. 

 

UNIT II DESIGN FOR FLEXURE AND SHEAR                                                                              12  
Basic assumptions of flexural design – Permissible stresses in steel and concrete as per I.S.1343 Code – 

Different Types of sections - Design of sections of Type I and Type II post-tensioned and pre tensioned 

beams – Check for flexural capacity based on I.S. 1343 Code – Influence of Layout of cables in post-

tensioned beams – Location of wires in pre-tensioned beams – Design for shear based on I.S. 1343 Code. 
 
UNIT III DEFLECTION AND DESIGN OF ANCHORAGE ZONE                                                 12  
Factors influencing deflections – Short term deflections of uncracked members – Prediction of long term 

deflections due to creep and shrinkage – Check for serviceability limit states. Determination of anchorage 
zone stresses in post-tensioned beams – design of anchorage zone reinforcement – Check for transfer bond 

length in pre-tensioned beams. 
 
UNIT IV COMPOSITE BEAMS AND CONTINUOUS BEAM                                                         12  
Analysis and design of composite beams – Methods of achieving continuity in continuous beams – Analysis 

for secondary moments – Concordant cable and linear transformation – Calculation of stresses – Principles of 

design. 
 
UNIT V TENSION AND COMPRESSION MEMBERS     12  
Role of prestressing in members subjected to Tensilr forces and compressive forces - Design of tension and 

compression members – Tanks, pipes and poles – Partial prestressing – Definition, methods of achieving 

partial prestressing, merits and demerits of partial prestressing. 

 

TOTAL: 60 PERIODS 
OUTCOMES: 
On successful completion of this course, students will be able to: 

Understand the behaviour of prestressed concrete members and able to analyze 
the prestressed concrete beams. 

Design the prestressed concrete members for flexure and shear as per the relevant design 
code (IS 1343). 
Analyze for deflection of prestressed concrete members and design the anchorage 

zone. Analyze and design of composite beams and continuous beams. 

Design of prestressed concrete structures - sleepers, Tanks, pipes and poles. 
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TEXTBOOKS: 

1. Krishna Raju N., "Prestressed concrete", 5th Edition, Tata McGraw Hill Company, New Delhi, 2012 

2. Pandit.G.S. and Gupta.S.P., "Prestressed Concrete", CBS Publishers and Distributers Pvt. 

 

 

1. Rajagopalan.N, "Prestressed Concrete", Narosa Publishing House, 2002. 

2. Dayaratnam.P., "Prestressed Concrete Structures", Oxford and IBH, 2013 

3. Lin T.Y. and Ned.H.Burns, "Design of prestressed Concrete Structures", Third Edition, 
Wiley India Pvt. Ltd., New Delhi, 2013. 

4. IS1343:1980, Code of Practice for Prestressed Concrete, Bureau of Indian Standards, 
New Delhi, 2012 

5. IS 3370- Part 4 (2008) Indian standard Code of practice for concrete structures for the 
storage of liquid- Design tables, code of practice, bureau of Indian standards, new Delhi. 
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20155E82C                    PREFABRICATED STRUCTURES                       L T   P C 

                                                                                                                                              3  0   0  3 

 

OBJECTIVE: 

To impart knowledge to students on modular construction, industrialised 
construction and design of prefabricated elements and construction methods.  

 

UNIT I INTRODUCTION                                                                                                    9  
Need for prefabrication – Principles of prefabrication – Modular coordination – Standarization – 

Materials – Systems – Production – Transportation – Erection. 

UNIT II PREFABRICATED COMPONENTS       9 

Behavour and types of structural components  – Large panel systems- roof and floor slabs- Walls 

panels - Beams - Columns - Shear walls 

UNIT III DESIGN PRINCIPLES         9 

Design philosophy- Design of cross section based on efficiency of material used – Problems in 

design because of joint flexibility – Allowance for joint deformation - Demountable precast 

concrete systems. 

UNIT IV JOINTS AND CONNECTIONS IN STRUCTURAL MEMBERS              9  
Types of Joints – based on action of forces - compression joints - shear joints - tension joints - 

based on function - construction, contraction, expansion. Design of expansion joints - Dimensions 
and detailing - Types of sealants - Types of structural connections - Beam to Column - Column to 

Column - Beam to Beam - Column to foundation. 

UNIT V DESIGN FOR ABNORMAL LOADS                                                                    9  
Progressive collapse – Codal provisions – Equivalent design loads for considering abnormal 

effects such as earthquakes, cyclones, etc., - Importance of avoidance of progressive collapse. 

TOTAL: 45 PERIODS 

 

OUTCOMES: 

1. The student will have good knowledge about design principles, layout of factory and 
stages of loading in precast construction. 

2. Acquire knowledge about panel systems, slabs, connections used in precast construction 
and they will be in a position to design the elements. 

3. Acquire knowledge about types of floor systems, stairs and roofs used in precast 

construction. Acquire knowledge about types of walls used in precast construction, 

sealants, design of joints. Acquire knowledge about components in industrial building. 

TEXTBOOKS: 

1. Bruggeling A.S. G and Huyghe G.F. "Prefabrication with Concrete", A.A. 

Balkema Publishers,USA,1991. 

2. Lewitt,M. " Precast Concrete- Materials, Manufacture, Properties And Usage", 

Applied Science Publishers , London And New Jersey, 1982. 

3. Bachmann, H. and Steinle, A. "Precast Concrete Structures", Ernst & Sohn, Berlin, 2011. 

REFERENCES: 

1. Koncz T., "Manual of precast concrete construction", Vol. I, II and III, Bauverlag, GMBH, 1976. 

2. "Handbook on Precast Concrete Buildings", Indian Concrete Institute, 2016. 

3. "Structural design manual", Precast concrete connection details, Society for the studies 

in the use of precast concrete, Netherland Betor Verlag, 2009. 
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20155E55E ENERGY EFFICIENT BUILDINGS                 L T P C  

                                                                            3 0 0 3 

COURSE OBJECTIVE 

 To provide an understanding of the concept of energy consumption in buildings and 

design an energy efficient building 

UNIT I INTRODUCTION                                                                                        9 

Climate adapted and climate rejecting buildings – Heat Transfer – Measuring Conduction – 

Thermal Storage – Measurement of Radiation – The Greenhouse Effect – Convection – 

Measuring latent and sensible heat – Psychrometry Chart – Thermal Comfort – 

Microclimate, Site Planning and Development – Temperature – Humidity – Wind – 

Optimum Site Locations – Sun Path Diagrams – Sun Protection – Types of Shading Devices – 

Design responses to energy conservation strategies. 

UNIT II PASSIVE SOLAR HEATING AND COOLING                                                9 

General Principles of passive Solar Heating – Key Design Elements – Sunspace – Direct gain 

– Trombe Walls, Water Walls – Convective Air loops – Concepts – Case Studies – General 

Principles of Passive Cooling – Ventilation – Principles – Case studies – Courtyards – Roof 

Ponds– Cool Pools Predicting ventilation in buildings – Window Ventilation Calculations – Room 

Organization Strategies for Cross and Stack Ventilation – Radiation – Evaporation and 

dehumidification – Wind Catchers – Mass Effect – Zoning – Load Control – Air Filtration 

and odor removal. 

UNIT III DAYLIGHTING AND ELECTRICAL LIGHTING                                    9 

Materials, components and details – Insulation – Optical materials – Radiant Barriers – 

Glazing materials – Glazing Spectral Response – Day lighting – Sources and concepts –

Building Design Strategies – Case Studies – Daylight apertures – Light Shelves – Codal 

requirements – Day lighting design – Electric Lighting – Light Distribution – Electric 

Lighting control for day lighted buildings –Switching controls – Coefficient of utilization – 

Electric Task Lighting – Electric Light Zones – Power Adjustment Factors. 

UNIT IV HEAT CONTROL AND VENTILATION                                                    9 

Hourly Solar radiation – Heat insulation – Terminology – Requirements – Heat transmission 

through building sections – Thermal performance of Building sections – Orientation of 

buildings – Building characteristics for various climates – Thermal Design of buildings – 

Influence of Design Parameters – Mechanical controls – Examples. Ventilation – Requirements 

– Minimum standards for ventilation – Ventilation Design – Energy Conservation in 

Ventilating systems – Design for Natural Ventilation – Calculation of probable indoor wind 

speed. 

UNIT V DESIGN FOR CLIMATIC ZONES                                                             9 

Energy efficiency – An Overview of Design Concepts and Architectural Interventions – 

Embodied Energy – Low Embodied Energy Materials – Passive Downdraft Evaporative 

Cooling – Design of Energy Efficient Buildings for Various Zones – Cold and cloudy – Cold 

and sunny – Composite – Hot and dry – Moderate – Warm and humid – Case studies of 

residences, office buildings and other buildings in each zones – Commonly used software 

packages in energy efficient building analysis and design - Energy Audit – Certification. 

TOTAL: 45 PERIODS 
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COURSE OUTCOMES 

 
On completion of this course, the student is expected to be able to 
CO1 Explain environmental energy supplieson buildings 
CO2 Explain the passives ol arheating,cooling system 
CO3 Discuss the various aspects of day-lighting and electrical lighting in abuilding 
CO4 Predict and design building ventilation and heat control for indoor comfort 
CO5 Design a building for climatic zone and apply simulation programs of buildings to 

perform energy alculations 

REFERENCES 

 

1. Energy Conservation Building Code, cau of Energy Efficiency, New Delhi, 2018. 

2. Handbook on Functional Requirements of Buildings Part 1 to 4 SP : 41 ( S and T) 1995 

3. Residential Energy: Cost Savings and Comfort for Existing Buildings by John Krigger 

and Chris Dorsi, Published by Saturn Resource Management, 2013. 

4. Brown, G.Z. and DeKay, M., Sun, Wind and Light - Architectural Design Strategies, 

John Wiley and Sons Inc,3rd Edition, 2014 

5. Majumdar, M (Ed), Energy - Efficient Buildings in India, Tata Energy Research Institute, 

Ministry of Non-Conventional Energy Sources, 2009. 

 

COs- PO’s & PSO’s MAPPING 

 

 

PO/PSO 

Course Outcome Overall 

Correlation 
of COs to POs 

CO1 CO2 CO3 CO4 CO5 

PO1 Knowledge of Engineering Sciences 3 3 3 3 3 3 
PO2 Problemanalysis - - - 3 3 2 
PO3 Design/developmentofsolutions 2 2 2 3 3 3 
PO4 Investigation - - - - 1 2 
PO5 ModernTool Usage - - - - 2 1 
PO6 Individualand Teamwork 1 - - -  1 

PO7 Communication - - - 1 1 1 
PO8 Engineerand Society 3 3 3 3 3 3 
PO9 Ethics 2    2 2 

PO10 EnvironmentandSustainability 3 3 3 3 3 3 
PO11 ProjectManagementandFinance - - - - - - 
PO12 LifeLongLearning 3 - - - - 3 

PSO1 Knowledge of ConstructionEngineering & 
Managementdiscipline 

3 3 3 3 2 3 

PSO2 Critical analysis of Construction management 

problems and innovation 

2 2 2 3 3 3 

PSO3 Conceptualization and evaluation of 
engineering solutions to Construction Issues 

1 1 2 3 3 3 
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20155E66A     ENERGY AND ENVIRONMENT    LTPC 

3 00 3 

Course Objectives:  

Students will gain  

1. Understanding of energy conservation options in various industrial processes.  

2. The knowledge of tools and techniques for energy auditing.  

3. About Energy Audit report including economic feasibility.  

 

UNIT I: ENERGY SCENARIO                9 

Primary and Secondary Energy, Commercial and Non-commercial Energy, Renewable and Non-

Renewable Energy, Global and Indian Energy Scenario, Growing Energy Needs and Long-Term 

Energy Scenario for India, Energy Pricing in India, Energy Sector Reforms, Energy Security, Energy 

Strategy for the Future, Basics of Energy and Its Various Forms: Various Forms of Energy, Electrical 

Energy Basics, Thermal Energy Basics, Units and Conversions Energy  

 

UNIT II: MATERIAL AND ENERGY BALANCE               9 

Basic Principles, The Sankey Diagram and its Use, Material Balances, Energy Balances, Process Flow 

Chart, Facility as an Energy System, Energy Action Planning: Key elements, Formulation, 

Ratification. Energy Audit: ESCOs Energy Management & Government Programmes: BEE & State 

Development Agencies, Government & EESL Programmes, PAT Scheme, Ujala & SEEP 

Programmes, Municipal & Agriculture DSM Initiatives, Standards and Labelling Programme. Energy 

Audit: Types and Methodology, Energy Audit Report, Understanding Energy Costs, Maximizing 

System Efficiency, Fuel and Energy Substitution, Energy Audit Instruments  

 

UNIT III: ENVIRONMENTAL AUDITING               9 

Definition and types of audits, Guidelines for environmental auditing, methodologies for 

Environmental Auditing, Matrix methods and Battelle method of auditing, Types of projects requiring 

Environmental Clearance, EAC, EIA M. Tech. Energy & Environmental Engineering Scheme and 

Syllabus (w.e.f. 2020-21) 40 case studies, Legal requirements for environmental auditing. Restoration 

and rehabilitation technologies, Environmental planning, urban planning, rural planning and land use 

pattern.  

 

UNIT IV: ENVIRONMENTAL IMPACT ASSESSMENT           9  

Environment Impact Assessment (EIA) - Principles, Origin, development, types, issues, problems and 

limitations, environmental management plan, environmental impact statement (EIS), Strategic 

Environmental Assessment (SEA), EIA guidelines (1994) and notifications (Govt. of India 2006), 

Scope of EIA in project planning and implementation, Indian directions of EIA. Monitoring tools for 

EIA, surveys, spatial databases, experiments, models, Decision support system, Sources and collection 

of data for EIA, various appendices and forms for application.  

 

UNIT V: COMPONENTS OF EIA                9 

EIA methodology – project screening, scoping, base line data, impact identification, prediction, 

evaluation, mitigation. Assessment techniques – cost benefit analysis, analysis of alternatives, methods 

of prediction matrices, networks, checklists and overlays and assessment of impacts – air, water, soil, 

noise, biological, social, cultural, economical, environmental factors. EIA standards and guidelines, 

public participation- procedure of public hearing, presentation, review and decision making. Quality 

control – trends in EIA practice, evaluation criteria, expert system in EIA, use of regulations. 

Documentation and monitoring – Generic structure of EIA Document, planning, collection, use of 

display materials, team writing, checklist, environmental monitoring guidelines and policies, post 

audit.  

TOTAL: 45 PERIODS 
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Course Outcomes:  

 

The students will be able to:  

 

CO1: To identify the key aspects of energy and environmental audit  

CO2: Lay foundation on the concept and components of energy and environmental auditing and 

environmental impact assessment.  

CO3: Develop skill to evaluate the issues and problems in energy and environmental auditing and 

environmental impact assessment from the perspective of process, methods, and goals.  

CO4: Be able to access different case studies/examples of EIA in practice  

CO5: Learn to write EIA report M. Tech. Energy & Environmental Engineering Scheme and Syllabus 

(w.e.f. 2020-21) 41 

 

REFERENCES:  

 

1. LC Witte, PS Schmidt and DR Brown: Industrial Energy Management and Utilization  

 

(Hemisphere Publishing Corporation, Washington, 1998).  

2. Howard E. Jordan, Energy-Efficient Electric Motors and Their Applications., Plenum Pub Corp; 

2ndedition (1994)  

3. Giovanni Petrecca. Industrial Energy Management: Principles and Applications. The Kluwer 

international series -207, 1999.  

4. WC Turner: Energy Management Handbook, Seventh Edition, (Fairmont Press Inc., 2007)  

5. George Polimeros: Energy Cogeneration Handbook, (Industrial Press, Inc., New York, 1981)  

6. Handbook on Energy Audit and Environment Management, Y P Abbi and Shashank Jain, 

TERI,2006  

7. Handbook of Energy Audits Albert Thumann, William J. Younger, Terry Niehus,2009  

8. Kulkarni, V. and Ramachandra, T.V. Environmental Management. Capital Pub. Co., New Delhi. 

2006.  

9. Petts, J. Handbook of Environmental Impact Assessment- Volume 1 and 2. Blackwell Publishers, 

UK 2005.  

10. Glasson, J. Therivel, R. and Chadwick, A. Introduction to Environmental Impact Assessment. 

Routledge, London. 2006.  
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20155E66C  SUSTAINABLE URBAN DEVELOPMENT CONCEPTS AND STRATEGIES  

L T P C 

3  0 0  3 

 

OBJECTIVES: 

 1. To have an increased awareness among students on issues in the area of Sustainability  

 2. To understand the role of engineering and technology within sustainable development.  

 3. To know the methods, tools and incentives for sustainable product-service system development. 

 

UNIT I INTRODUCTION                  9 

Sustainability-Introduction, Need and concept of sustainability, Social-environmental and economic 

sustainability concepts. Sustainable Development, Nexus between Technology and Sustainable 

development, Challenges for Sustainable Development. Multilateral environmental agreements and 

Protocols - Clean Development Mechanism (CDM), Environmental legislations in India - Water Act, 

Air Act 

 

UNIT II SUSTAINABLE DESIGN                9 

Basic concepts of sustainable habitat, Green buildings, green materials for building construction, 

material selection for sustainable design, green building certification- GRIHA & IGBC Certification 

for buildings, Energy efficient building design- Passive solar design technique, Thermal storage, 

Cooling strategies, high performance insulation. Sustainable cities, Sustainable transport. 

 

UNIT III SUSTAINABLE DESIGN                9 

Basic concepts of sustainable habitat, Green buildings, green materials for building construction, 

material selection for sustainable design, green building certification- GRIHA & IGBC Certification 

for buildings, Energy efficient building design. Sustainable cities, Sustainable transport. 

 

UNIT IV SUSTAINABLE DESIGN                9 

Basic concepts of sustainable habitat, Green buildings, green materials for building construction, 

material selection for sustainable design, green building certification- GRIHA & IGBC Certification 

for buildings, Energy efficient building design. Sustainable cities, Sustainable transport. 

 

UNIT V CLEAN TECHNOLOGY AND ENERGY              9 

Energy sources: Basic conceptsConventional and non-conventional, solar energy, Fuel cells, Wind 

energy, Small hydro plants, biofuels, Energy Derived from oceans, Geothermal energy. Rain water 

harvesting. 

 

TOTAL: 45 PERIODS 
 

REFERNCES:  

 

1. Mackenthun, K.M., Basic Concepts in Environmental Management, Lewis Publication  

2. ECBC Code 2007, Bureau of Energy Efficiency, New Delhi Bureau of Energy Efficiency 

Publications-Rating System, TERI Publications - GRIHA Rating System  

3. Ni bin Chang, Systems Analysis for Sustainable Engineering: Theory and Applications, McGraw-

Hill Professional.  

4. Twidell, J. W. and Weir, A. D., Renewable Energy Resources, English Language Book Society  
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20155E75E   SMART MATERIALS AND SMART STRUCTURES    L T P C 

3  0 0  3 
 

OBJECTIVES: 

Overview of smart materials, Piezoelectric Ceramics, Piezo-polymers, Magnetostrictive Materials, 

Electroactive Polymers, Shape Memory Alloys, Electro and Magneto Rheological Fluids, Modelling of 

smart materials, introduction to composite smart materials, Mechanics of smart composite materials, 

Smart sensors based on high bandwidth low strain smart materials, Low-bandwidth high strain smart 

actuators, Micro-electro mechanical Smart Systems, Intelligent devices based on smart materials, 

Applications of Smart Actuators: Active and Hybrid Vibration Control, Active Shape Control, 

Distributed Sensing and Control of Smart Beams.  

 

UNIT I OVERVIEW OF SMART MATERIALS             9  

Introduction to Smart Materials, Principles of Piezoelectricty, Perovskyte Piezoceramic Materials, 

Single Crystals vs Polycrystalline Systems, Piezoelectric Polymers, Principles of Magnetostriction, 

Rare earth Magnetostrictive materials, Giant Magnetostriction and Magneto-resistance Effect, 

Introduction to Electro-active Materials, Electronic Materials, Electro-active Polymers, Ionic Polymer 

Matrix Composite (IPMC), Shape Memory Effect, Shape Memory Alloys, Shape Memory Polymers, 

Electro-rheological Fluids, Magneto Rhelological Fluids. 

 

UNIT II HIGH-BAND WIDTH, LOW STRAIN SMART SENSORS            9 

Piezeoelctric Strain Sensors, In-plane and Out-of Plane Sensing, Shear Sensing, Accelerometers, Effect 

of Electrode Pattern, Active Fibre Sensing, Magnetostrictive Sensing, Villari Effect, Matteuci Effect 

and Nagoka-Honda Effect, Magnetic Delay Line Sensing, Application of Smart Sensors for Structural 

Health Monitoring (SHM), System Identification using Smart Sensors 

 

UNIT III SMART ACTUATORS                 9 

Modelling Piezoelectric Actuators, Amplified Piezo Actuation – Internal and External Amplifications, 

Magnetostrictive Actuation, Joule Effect, Wiedemann Effect, Magnetovolume Effect, Magnetostrictive 

Mini Actuators, IPMC and Polymeric Actuators, Shape Memory Actuators, Active Vibration Control, 

Active Shape Control, Passive Vibration Control, Hybrid Vibration Control 

 

UNIT IV SMART COMPOSITES                 9 

Review of Composite Materials, Micro and Macro-mechanics, Modelling Laminated Composites 

based on Classical Laminated Plate Theory, Effect of Shear Deformation, Dynamics of Smart 

Composite Beam, Governing Equation of Motion, Finite Element Modelling of Smart Composite 

Beams 

 

UNIT V ADVANCES IN SMART STRUCTURES & MATERIALS            9 

Self-Sensing Piezoelectric Transducers, Energy Harvesting Materials, Autophagous Materials, 

SelfHealing Polymers, Intelligent System Design, Emergent System Design. 

 

TOTAL: 45 PERIODS 
 

REFERENCES:  

(a) Brian Culshaw, Smart Structures and Materials, Artech House, 2000  

(b) Gauenzi, P., Smart Structures, Wiley, 2009  

(c) Cady, W. G., Piezoelectricity, Dover Publication 
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	REFERENCES
	17153C35 ELECTRON DEVICES AND CIRCUITS L  T P C
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	TEXT BOOKS: (1)
	REFERENCES:
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	UNIT I COAL BASED THERMAL POWER PLANTS 9
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	TEXT BOOK:
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	LIST OF EXPERIMENTS
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	REFERENCES :
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	UNIT I SYSTEMS AND REPRESENTATION 9
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	UNIT V DIGITAL SIGNAL PROCESSORS 6+6
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	REFERENCES (9)
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	UNIT V EVENT DRIVEN PROGRAMMING 9
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	TEXT BOOKS th
	REFERENCES (10)
	17153L57 CONTROL AND INSTRUMENTATION LABORATORY L T P C
	OBJECTIVES: (10)
	LIST OF EXPERIMENTS CONTROLSYSTEMS:
	INSTRUMENTATION:
	TOTAL: 60 PERIODS (2)
	LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: CONTROLSYSTEMS:
	INSTRUMENTATION: (1)
	17153L58 OBJECT ORIENTED PROGRAMMING LT P C
	COURSE OBJECTIVES (1)
	List of experiments
	COURSE OUTCOMES TOTAL : 60 PERIODS
	17153L59 PROFESSIONAL COMMUNICATION L T P C
	OBJECTIVES: The course aims to:
	UNIT I
	UNIT II
	UNIT III
	UNIT IV
	UNIT V
	TOTAL : 30 PERIODS
	Recommended Software
	2. Win English
	17153C61
	OBJECTIVES: (11)
	UNIT I DRIVE CHARACTERISTICS 9
	UNIT II CONVERTER / CHOPPER FED DC MOTOR DRIVE 9
	UNIT III INDUCTION MOTOR DRIVES 9
	UNIT IV SYNCHRONOUS MOTOR DRIVES 9
	UNIT V DESIGN OF CONTROLLERS FOR DRIVES 9
	TOTAL : 45 PERIODS (6)
	TEXT BOOKS: (10)
	REFERENCES (11)
	17153C62 PROTECTION AND SWITCHGEAR L T P C
	OBJECTIVES: (12)
	UNIT I PROTECTION SCHEMES 9
	UNIT II ELECTROMAGNETIC RELAYS 9
	UNIT III APPARATUS PROTECTION 9
	UNIT IV STATIC RELAYS AND NUMERICAL PROTECTION 9
	UNIT V CIRCUIT BREAKERS 9
	TOTAL : 45 PERIODS (7)
	TEXT BOOKS: (11)
	REFERENCES (12)
	17153C63
	:
	UNIT I INTRODUCTION TO EMBEDDED SYSTEMS 9
	UNIT II EMBEDDED NETWORKING 9
	UNIT III EMBEDDED FIRMWARE DEVELOPMENT ENVIRONMENT 9
	UNIT IV RTOS BASED EMBEDDED SYSTEM DESIGN 9
	UNIT V EMBEDDED SYSTEM APPLICATION AND DEVELOPMENT 9
	TOTAL : 45 PERIODS (8)
	TEXT BOOKS: (12)
	REFERENCES (13)
	17153L66 POWER ELECTRONICS AND DRIVES LABORATORY L T   P C
	OBJECTIVES: (13)
	LIST OF EXPERIMENTS (3)
	TOTAL: 60 PERIODS (3)
	LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: (2)
	17153L67 MICROPROCESSORS AND MICROCONTROLLERS
	L T   P C
	OBJECTIVES: (14)
	LIST OF EXPERIMENTS (4)
	TOTAL: 60 PERIODS (4)
	LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: (3)
	0 0 4 2
	TOTAL: 60 PERIODS (5)
	17153C71
	OBJECTIVES: (15)
	UNIT I OVER VOLTAGES IN ELECTRICAL POWER SYSTEMS 9
	UNIT II DIELECTRIC BREAKDOWN 9
	UNIT III GENERATION OF HIGH VOLTAGES AND HIGH CURRENTS 9
	UNIT IV MEASUREMENT OF HIGH VOLTAGES AND HIGH CURRENTS 9
	UNIT V HIGH VOLTAGE TESTING & INSULATION COORDINATION 9
	OUTCOMES: TOTAL : 45 PERIODS (2)
	TEXT BOOKS: (13)
	REFERENCES (14)
	OBJECTIVES: (16)
	UNIT I PRELIMINARIES ON POWER SYSTEM OPERATION AND 9
	CONTROL
	UNIT II REAL POWER - FREQUENCY CONTROL 9
	UNIT III REACTIVE POWER – VOLTAGE CONTROL 9
	UNIT IV ECONOMIC OPERATION OF POWER SYSTEM 9
	UNIT V COMPUTER CONTROL OF POWER SYSTEMS 9
	TOTAL : 45 PERIODS (9)
	TEXT BOOKS: (14)
	REFERENCES (15)
	17153C73
	OBJECTIVES: (17)
	UNIT I RENEWABLE ENERGY (RE) SOURCES 9
	UNIT II WIND ENERGY 9
	UNIT III SOLAR PV AND THERMAL SYSTEMS 9
	UNIT IV BIOMASS ENERGY 9
	UNIT V OTHER ENERGY SOURCES 9
	TOTAL : 45 PERIODS (10)
	TEXT BOOKS: (15)
	REFERENCES (16)
	OBJECTIVES: (18)
	LIST OF EXPERIMENTS (5)
	OUTCOMES: TOTAL: 60 PERIODS (1)
	LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: (4)
	OBJECTIVES: (19)
	LIST OF EXPERIMENTS (6)
	OUTCOMES: (1)
	TOTAL: 60 PERIODS (6)
	LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: (5)
	0 0 20 10
	OUTCOMES: TOTAL: 300 PERIODS


	Electric Circuits and Fields:
	Signals and Systems:
	Representation of continuous and discrete-time signals; shifting and scaling operations; linear, time- invariant and causal systems; Fourier series representation of continuous periodic signals; sampling theorem; Fourier, Laplace and Z transforms.

	Electrical Machines:
	Power Systems:
	Control Systems:
	Electrical and Electronic Measurements:
	Analog and Digital Electronics:
	Power Electronics and Drives:
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