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DEPARTMENT OF MECHANICAL ENGINEERING 

(Batch 2024-2028) 

 
VISION OF THE INSTITUTION 

● To Produce Globally Competitive Engineers with High Ethical Values and Social 

Responsibilities. 

 
MISSION OF THE INSTITUTION 

● To impart the highest quality state-of-the-art technical education by providing impetus 

to innovation, research, and development and empowering students with 

entrepreneurship skills. 

● To instill ethical values, imbibe a sense of social responsibility, and strive for societal 

well-being. 

● To identify the needs of society and offer sustainable solutions through outreach 

programs. 

 
DEPARTMENT OF MECHANICAL ENGINEERING 

 
VISION OF THE DEPARTMENT 

● The department aspires to produce experts in Mechanical Engineering with moral 

values and it envisions to set up centers of excellence in innovative design and 

testing, composite materials, automation, automotive technology and green fuels. 

 
MISSION OF THE DEPARTMENT 

● To produce world class mechanical engineering graduates by promoting core 

technical competency blended with advanced computing skills, creative thinking and 

desire to upgrade continuously. 

● To empower them to the expectation of the industries in our country and abroad.  

● To impart the interpersonal skills and make them realize the values of life. 
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I. PROGRAMME EDUCATIONAL OBJECTIVES (PEOs) 

 

PEO 1 
Provide strong foundation in the science and engineering fundamentals necessary 
to formulate, solve and analyze real time mechanical engineering problems. 

PEO 2 
Develop the ability to synthesize data and technical concepts for making decisions 
in an ethical manner considering the socio-economic scenario. 

PEO 3 
Enable to work as part of teams on multidisciplinary projects with good 
communication and interpersonal skills in the emerging areas like automation, 
composite materials, automotive technology, green fuels etc., 

PEO 4 
Prepare for successful careers in industry that meet the needs of Indian and 
multinational companies and to inculcate the qualities of continuous learning and 
entrepreneurial skills. 

 
 

II. PROGRAMME OUTCOMES (POs) 

At the time of their graduation students of Mechanical Engineering Programme should be in 

possession of the following Programme Outcomes. 

PO 1 

Engineering knowledge: Apply knowledge of mathematics, natural science, 

computing, engineering fundamentals and an engineering specialization as 

specified in WK1 to WK4 respectively to develop to the solution of complex 

engineering problems. 

PO 2 

Problem Analysis: Identify, formulate, review research literature and analyze 

complex engineering problems reaching substantiated conclusions with 

consideration for sustainable development. (WK1 to WK4). 

PO 3 

Design/Development of Solutions: Design creative solutions for complex 

engineering problems and design/develop systems/components/processes to meet 

identified needs with consideration for the public health and safety, whole-life cost, 

net zero carbon, culture, society and environment as required. (WK5) 

PO 4 

Conduct Investigations of Complex Problems: Conduct investigations of 

complex engineering problems using research-based knowledge including design of 

experiments, modelling, analysis & interpretation of data to provide valid 

conclusions. (WK8). 

PO 5 

Engineering Tool Usage: Create, select and apply appropriate techniques, 

resources and modern engineering & IT tools, including prediction and modelling 

recognizing their limitations to solve complex engineering problems. (WK2 and 

WK6) 

PO 6 

The Engineer and The World: Analyze and evaluate societal and environmental 

aspects while solving complex engineering problems for its impact on sustainability 

with reference to economy, health, safety, legal framework, culture and 

environment. (WK1, WK5, and WK7). 

PO 7 
Ethics: Apply ethical principles and commit to professional ethics, human values, 

diversity and inclusion; adhere to national & international laws. (WK9). 

PO 8 
Individual and Collaborative Team work: Function effectively as an individual, 

and as a member or leader in diverse/multi-disciplinary teams. 
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PO 9 

Communication: Communicate effectively and inclusively within the engineering 

community and society at large, such as being able to comprehend and write 

effective reports and design documentation, make effective presentations 

considering cultural, language, and learning differences 

PO 10 

Project Management and Finance: Apply knowledge and understanding of 

engineering management principles and economic decision-making and apply 

these to one’s own work, as a member and leader in a team, to manage projects 

and in multidisciplinary environments. 

PO 11 

Life-Long Learning: Recognize the need for, and have the preparation and ability 

for i) independent and life-long learning ii) adaptability to new and emerging 

technologies and iii) critical thinking in the broadest context of technological change. 

(WK8) 

 
 
Knowledge and Attitude Profile (WK) 

WK1 
A systematic, theory-based understanding of the natural sciences applicable to 
the discipline and awareness of relevant social sciences. 

WK2 

Conceptually-based mathematics, numerical analysis, data analysis, statistics 
and formal aspects of computer and information science to support detailed 
analysis and modelling applicable to the discipline. 

WK3 
A systematic, theory-based formulation of engineering fundamentals required in 
the engineering discipline. 

WK4 

Engineering specialist knowledge that provides theoretical frameworks and 
bodies of knowledge for the accepted practice areas in the engineering 
discipline; much is at the forefront of the discipline. 

WK5 

Knowledge, including efficient resource use, environmental impacts, whole-life 
cost, re-use of resources, net zero carbon, and similar concepts, that supports 
engineering design and operations in a practice area. 

WK6 
Knowledge of engineering practice (technology) in the practice areas in the 
engineering discipline. 

WK7 

Knowledge of the role of engineering in society and identified issues in 
engineering practice in the discipline, such as the professional responsibility of 
an engineer to public safety and sustainable development. 

WK8 

Engagement with selected knowledge in the current research literature of the 
discipline, awareness of the power of critical thinking and creative approaches to 
evaluate emerging issues. 

WK9 

Ethics, inclusive behavior and conduct. Knowledge of professional ethics, 
responsibilities, and norms of engineering practice. Awareness of the need for 
diversity by reason of ethnicity, gender, age, physical ability etc. with mutual 
understanding and respect, and of inclusive attitudes. 
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III. PROGRAMME SPECIFIC OUTCOMES (PSOs) 

The Graduates of B.E – Mechanical Engineering programme will be able to: 

PSO 1 
Design, develop and analyze the engineering components using advanced 
design softwares. 

PSO 2 Ability to fabricate real time mechanical systems and test its worthiness. 

PSO 3 
Ability to apply the advancements in mechanical engineering to promote 
automation.  

 
 

IV. MAPPING OF PEOs WITH POs 

PEO 

POs 

PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 

1 3 3 3 3 - 1 - - - 2 - 

2 3 3 3 3 - 3 3 - - - - 

3 2 2 2 1 3 3 - 3 3 3 1 

4 3 3 2 2 2 1 2 1 3 2 3 

1- low, 2 - medium, 3 - high, ‘-' - no correlation 

 
 
 

V. MAPPING OF PEOs WITH PSOs 

  PSO 1 PSO 2 PSO 3 

PEO 1 3 3 2 

PEO 2 3 3 2 

PEO 3 3 3 3 

PEO 4 3 3 3 
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AUTONOMOUS CURRICULAM AND SYLLABI 
 

Regulations 2022 
 

SEMESTER I 

S. No. 
Course 
Code 

Courses L/T/P 
Total 
Hours 

Credits 
SDG 

Mapping 

Theory (Internal 40 Marks & External 60 Marks) 

1 23MA101 Mathematics I 3/1/0 4 4 4, 8, 9 

2 23EE113 
Fundamentals of Electrical and 
Electronics Engineering 

2/1/0 3 3 4, 7, 9 

Theory with Practicals (Internal 50 Marks & External 50 Marks) 

3 23EN101 
Oral and Written Communication 
Skills 

2/0/2 4 3 4, 9 

4 23ME101 Engineering Drawing 1/0/4 5 3 4, 9, 11 

5 23CS101 Problem Solving using C++ 1/0/4 5 3 4, 9 

Practical (Internal 60 marks & External 40 marks) 

6 23EE115 
Fundamentals of Electrical and 
Electronics Engineering 
Laboratory 

0/0/2 2 1 4, 7, 9, 12 

Indian Knowledge System - Blended Learning 
(Internal 100 Marks) 

7 23TA101 Heritage of Tamils / த�ழ�மர� 1/0/0 1 1 4, 11, 16  

Mandatory Course (Internal 100 Marks) 

8 23MC101 
Mandatory Course – I (Induction 
Programme) 

1 WEEK - 3, 4, 10 

TOTAL 24 18  
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SEMESTER II 

S. No. 
Course 
Code 

Courses L/T/P 
Total 
Hours 

Credits 
SDG 

Mapping 

Theory (Internal 40 Marks & External 60 Marks) 

1 23ME201 Engineering Mechanics 3/0/0 3 3 4, 8, 9 

2 23ME202 Industrial Metallurgy 3/0/0 3 3 8, 9, 11 

3 23MA204 Calculus and Fourier Series 3/1/0 4 4 4, 8, 17 

4 23PS101 Physical Science 4/0/0 4 4 4, 7, 9, 12 

Theory with Practicals (Internal 50 Marks & External 50 Marks) 

5 23IT211 
Introduction to Python 
Programming 

1/0/4 5 3 4, 9 

6 23CD201 Database Management System 1/0/4 5 3 4, 9 

Practicals (Internal 60 Marks & External 40 Marks) 

7 23PS102 Physical Science Laboratory 0/0/4 4 2 
4, 7, 9, 12, 

13, 14 

Indian Knowledge System - Blended Learning 
(Internal 100 Marks) 

8 23TA201 
Tamils and Technology /  
த�ழ�	 ெதா�
��ப�	 1/0/0 1 1 4, 11, 16 

TOTAL 29 23  
 
 

 
 
 
 
 
 
 
 

SEMESTER III 

S. No. 
Course 
Code 

Courses L/T/P 
Total 
Hours 

Credits SDG 
Mapping 

Theory (Internal 40 Marks & External 60 Marks) 

1 23GE301 Universal Human Values  3/0/0 4 3 3, 4, 10, 16 

2 23ME306 Applied Thermodynamics 3/1/0 4 4 6, 7, 9, 13 

Theory with Practicals (Internal 50 Marks & External 50 Marks) 

3 23ME307 Mechanics of Deformable Solids 3/0/2 5 4 9, 11, 12 

4 23ME308 
Materials Processing and 
Fabrication 

3/0/2 5 4 4, 8, 9, 12 

5 23CY203 Programming in Java 1/0/4 5 3 4, 9 

Practical (Internal 60 marks & External 40 marks) 

6 23MEC04 Design Thinking and Idea Lab 0/0/2 2 1 4, 9, 11, 12 

Mandatory Course (Internal 100 Marks) 

7 23MC102 Environmental Science 1/0/0 1 - 6, 7, 13, 15 

TOTAL 26 19  
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SEMESTER IV 

S. No. 
Course 
Code 

Courses L/T/P 
Total 
Hours 

Credits SDG Mapping 

Theory (Internal 40 Marks & External 60 Marks) 

1 23XXZZZ 
Open / Emerging / Industrial 
Elective- I 

3/0/0 
or 

2/0/2 
3 or 4  3 - 

Theory with Practicals (Internal 50 Marks & External 50 Marks) 

2 23ME408 
Metrology and Smart 
Measurements 

3/0/2 5 4 4, 9 

3 23ME409 Manufacturing Technology 3/0/2 5 4 4, 8, 12 

4 23ME410 
Kinematics and Dynamics of 
Machines 

3/0/2 5 4 4, 9, 11 

5 23ME411 Fluid Flow Engineering 3/0/2 5 4 4, 6, 9, 14 

6 23ME412 
Heat Transfer and Thermal 
Machines 

3/0/2 5 4 4, 7, 11, 13 

Mandatory Course (Internal 100 Marks) 

7 23SLCXX Multilingual Practices 0/0/2 2 1 4, 8, 10 

TOTAL 30 24  

 
 
 
 
 
 

SEMESTER V 

S. No. 
Course 
Code 

Courses L/T/P 
Total 
Hours 

Credits SDG 
Mapping 

Theory (Internal 40 Marks & External 60 Marks) 

1 23ME501 Machine Element Design 3/1/0 4 4 4, 9, 11 

2 23MEZZZ Professional Elective – I 3/0/0 3 3 - 

3 23XXZZZ 
Open / Emerging / Industrial 
Elective- II 

3/0/0 
or 

1/0/4 

3 
or 
5 

3 - 

Theory with Practicals (Internal 50 Marks & External 50 Marks) 

4 23ME502 Vehicle Technology 3/0/2 5 4 4, 7, 13 

5 23ME503 
Mechatronics and Robotic Control 
Systems 

3/0/2 5 4 4, 8, 9 

6 23ME504 AI for Mechanical Engineers 3/0/2 5 4 4, 8, 9 

Mandatory Course (Internal 100 Marks) 

7 23MCC01 Indian Constitution 1/0/0 1 - 4, 5, 10, 16 

TOTAL 26 22  
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SEMESTER VI  

S. No. 
Course 
Code 

Courses L/T/P 
Total 
Hours 

Credits SDG 
Mapping 

Theory (Internal 40 Marks & External 60 Marks) 

1 23ME601 Applied Data Analytics 3/0/0 3 3 9, 11 

2 23ME602 
Production and Operation 
Management 

3/1/0 4 4 8, 9, 12 

3 23ME603 
Product Innovation and 
Entrepreneurship 

3/0/0 3 3 1, 5, 8, 9 

4 23XXZZZ 
Open / Emerging/ Industrial 
Elective- III 

3/0/0 3 3 - 

Theory with Practicals (Internal 50 Marks & External 50 Marks) 

5 23ME604 
Computer Aided Design and 
Analysis 

3/0/2 5 4 9, 11, 12 

6 23ME605 Smart Factory 3/0/2 5 4 8, 9, 11 

Project (Internals 100 Marks) 

7 23ME606 Prototype Lab 0/0/2 2 1 8, 9, 11, 12 

Mandatory Course (Internal 100 Marks) 

8 23MC103 Soft Skills 1/0/0 1 - 4, 5, 10 

TOTAL 26 22  

 
 
 

SEMESTER VII  

S. No. 
Course 
Code 

Courses L/T/P 
Total 
Hours 

Credits SDG 
Mapping 

Theory (Internal 40 Marks & External 60 Marks) 

1 23XXZZZ 
Open / Emerging/ Industrial 
Elective- IV 

3/0/0 3 3 - 

2 23XXZZZ Professional Elective – II 3/0/0 3 3 - 

3 23XXZZZ Professional Elective – III 3/0/0 3 3 - 

4 23XXZZZ Professional Elective – IV 3/0/0 3 3 - 

5 23XXZZZ Professional Elective – V 3/0/0 3 3 - 

Project (Internal 60 Marks & External 40 Marks) 
Internship (Internal 100 Marks) 

6 23ME701 Project Phase - I 0/0/6 6 3 9, 10, 11 

7 23ME702 Internship 28 Days 2 8, 9,11,12 

TOTAL 21 20  
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SEMESTER VIII 

S. No. 
Course 
Code 

Courses L/T/P 
Total 
Hours 

Credits 
SDG 

Mapping 

Project (Internal 60 Marks & External 40 Marks) 

1 23ME801 Project Phase - II 0/0/24 24 12 8, 9, 11, 12 

TOTAL 24 12  
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SCHEME OF CREDIT DISTRIBUTION – SUMMARY 

Sl. No. Stream 
Credits/Semester 

C % 
I II III IV V VI VII VIII 

1 
Humanities & Social 
Sciences Including 
Management (HSMC) 

4 1 3 1 - 4 - - 13 8.13 

2 Basic Sciences (BSC) 4 10 - - - - - - 14 8.75 

3 
Engineering Sciences 
(ESC) 

10 9 8 - - 6 - - 33 20.62 

4 Professional Core (PCC) - 3 8 20 16 8 - - 55 34.38 

5 
Professional Electives 
(PEC) 

- - - - 3 - 12 - 15 9.38 

6 
Open Electives (OEC) / 
Emerging Elective 
Courses (EEC) 

- - - 3 3 3 3 - 12 7.50 

7 Project Work (PROJ) - - - - - 1 5 12 18 11.25 
8 Mandatory Course (MC) - - - - - - - - - - 

Total 18 23 19 24 22 22 20 12 160 100 
 
 

STRUCTURE FOR UNDERGRADUATE ENGINEERING PROGRAM 

S. 
No. 

Course Work - Subject Area 
AICTE 

Suggested 
Credits 

SKCET Credits  
(160) 

1. 
Humanities and Social Sciences (HS), including 
Management; 

12* 13 

2. 
Basic Sciences (BS) including Mathematics, Physics, 
Chemistry, Biology; 

29* 14 

3. 

Engineering Sciences (ES), including Materials, Workshop, 
Drawing, Basics of 
Electrical/Electronics/Mechanical/Computer Engineering, 
Instrumentation; 

27* 33 

4. 
Professional Subjects-Core (PC), relevant to the chosen 
specialization/branch; (May be split into Hard (no choice) 
and Soft (with choice), if required 

58* 55 

5. 
Professional Subjects – Electives (PE), relevant to the 
chosen specialization/ branch; 

9* 15 

6. 
Open Subjects- Electives (OE), from other technical and/or 
emerging subject areas;  

9* 12 

7. 
Project Work, Seminar and/or Internship in Industry or 
elsewhere. 

16* 18 

8. Mandatory Courses (MC)  Non-credit Non-credit 
Total 160* 160 

*Minor Variations is allowed as per need of the respective disciplines 
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HUMANITIES & SOCIAL SCIENCES INCLUDING MANAGEMENT (13 Credits) 

SL. 
No.  

Course 
Code 

Course Title L/T/P 
Contact 
hrs./Wk. 

C SDG Mapping 

1. 23TA101 Heritage of Tamils / த�ழ�மர� 1/0/0 1 1 4, 11, 16 

2. 23EN101 Oral and Written Communication Skills 2/0/2 4 3 4, 8, 9, 16 

3. 23TA201 
Tamils and Technology / 
த�ழ�	 ெதா�
��ப�	 1/0/0 1 1 4, 11, 16 

4. 23GE301 Universal Human Values  3/0/0 3 3 3, 4, 10, 16 

5. 23ME602 Production and Operation Management 3/1/0 4 4 8, 9, 12 

6. 23SLCXX Multilingual Practices 0/0/2 2 1 4, 8, 10 

BASIC SCIENCE COURSES (14 Credits) 

SL. 
No.  

Course 
Code 

Course Title L/T/P 
Contact 
hrs./Wk. 

C SDG Mapping 

1. 23MA101 Mathematics I 3/1/0 4 4 4, 8, 9 

2. 23MA204 Calculus and Fourier Series 3/1/0 4 4 4, 8, 17 

3. 23PS101 Physical Science 4/0/0 4 4 4, 7, 9, 12 

4. 23PS102 Physical Science Laboratory 0/0/4 4 2 
4, 7, 9, 12, 13, 

14 

ENGINEERING SCIENCE COURSES (33 Credits) 
SL. 
No. 

Course 
Code 

Course Title L/T/P 
Contact 
hrs./Wk. 

C SDG Mapping 

1. 23EE113 
Fundamentals of Electrical and 
Electronics Engineering 

2/1/0 3 3 4, 7, 9 

2. 23ME101 Engineering Drawing 1/0/4 5 3 4, 9, 11 

3. 23CS101 Problem Solving using C++ 1/0/4 5 3 4, 9 

4. 23EE115 
Fundamentals of Electrical and 
Electronics Engineering Laboratory 

0/0/2 2 1 4, 7, 9, 12 

5. 23ME202 Industrial Metallurgy 3/0/0 3 3 8, 9, 11 

6. 23IT211 Introduction to Python Programming 1/0/4 5 3 4, 9 

7. 23CD201 Database Management System 1/0/4 5 3 4, 9 

8. 23ME308 Materials Processing and Fabrication 3/0/2 5 4 4, 8, 9, 12 

9. 23CY203 Programming in Java 1/0/4 5 3 4, 9 

10. 23MEC04 Design Thinking and Idea Lab 0/0/2 2 1 4, 9, 11, 12 

11. 23ME601 Applied Data Analytics 3/0/0 3 3 9, 11 

12. 23ME603 Product Innovation and Entrepreneurship 3/0/0 3 3 1, 5, 8, 9 
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PROFESSIONAL CORE COURSES (55 Credits) 

S.  
No. 

Course 
Code 

Course Title L/T/P 
Contact 
hrs./Wk

. 
C SDG Mapping 

1.  23ME201 Engineering Mechanics 3/0/0 3 3 4, 8, 9 

2.  23ME306 Applied Thermodynamics 3/1/0 4 4 6, 7, 9, 13 

3.  23ME307 Mechanics of Deformable Solids 3/0/2 5 4 9, 11, 12 

4.  23ME408 
Metrology and Smart 
Measurements 

3/0/2 5 4 4, 9 

5.  23ME409 Manufacturing Technology 3/0/2 5 4 4, 8, 12 

6.  23ME410 
Kinematics and Dynamics of 
Machines 

3/0/2 5 4 4, 9, 11 

7.  23ME411 Fluid Flow Engineering 3/0/2 5 4 4, 6, 9, 14 

8.  23ME412 
Heat Transfer and Thermal 
Machines 

3/0/2 5 4 4, 7, 11, 13 

9.  23ME501 Machine Element Design 3/1/0 4 4 4, 9, 11 

10.  23ME502 Vehicle Technology 3/0/2 5 4 4, 7, 13 

11.  23ME503 
Mechatronics and Robotic Control 
Systems 

3/0/2 5 4 4, 8, 9 

12.  23ME504 AI for Mechanical Engineers 3/0/2 5 4 4, 8, 9 

13.  23ME604 
Computer Aided Design and 
Analysis 

3/0/3 5 4 9, 11, 12 

14.  23ME605 Smart Factory 3/0/3 5 4 8, 9, 11 
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PROFESSIONAL ELECTIVE COURSES (15 Credits) 

S. 
No. 

Course 
Code 

Course Title L/T/P 
Contact 
hrs./Wk

. 
C SDG Mapping 

ELECTIVE STREAM I – MODERN MOBILITY SYSTEMS 

1. 23ME901 Electric and Hybrid Vehicle Technology  3/0/0 3 3 7, 9, 11, 13 
2. 23ME902 Vehicle Dynamics 3/0/0 3 3 8, 9, 11, 13 
3. 23ME903 Alternate Energy Sources for Automobiles 3/0/0 3 3 7, 11, 13 

4. 23ME904 Automotive Component Manufacturing 3/0/0 3 3 9, 11, 13 
5. 23ME905 Smart and Intelligent Mobility 3/0/0 3 3 9, 11, 17 

6. 23ME906 Drone and UAV Technologies 3/0/0 3 3 9, 11, 17 

ELECTIVE STREAM II - DIGITAL AND ROBOTIC SYSTEMS 

1. 23ME907 Digital Manufacturing 3/0/0 3 3 9, 11, 17 
2. 23ME908 Modern Robotics 3/0/0 3 3 9, 11, 17 
3. 23ME909 Applied Hydraulics and Pneumatics 3/0/0 3 3 8, 9 
4. 23ME910 PLC SCADA 3/0/0 3 3 8, 9, 17 

5. 23ME911 Immersive Technologies 3/0/0 3 3 8, 9, 11 
6. 23ME912 Farm Automation 3/0/0 3 3 1, 2, 5, 15 

ELECTIVE STREAM III - ADVANCED MATERIALS AND MANUFACTURING SYSTEMS 

1. 23ME913 Composite and Smart Materials 3/0/0 3 3 8, 9, 11 

2. 23ME914 Advanced Manufacturing Techniques 3/0/0 3 3 8, 11, 12 
3. 23ME915 Failure Analysis and NDT Techniques 3/0/0 3 3 9, 11, 12 

4. 23ME916 Green Manufacturing Design and Practices 3/0/0 3 3 7, 11, 13 
5. 23ME917 Additive Manufacturing 3/0/0 3 3 8, 9, 11 
6. 23ME918 Nano Materials 3/0/0 3 3 8, 9, 11 

ELECTIVE STREAM IV – THERMAL SYSTEM AND ENERGY TECHNOLOGY 

1. 23ME919 Power Plant Engineering  3/0/0 3 3 6, 7, 13 
2. 23ME920 Bioenergy Conversion Technologies 3/0/0 3 3 6, 7, 13 

3. 23ME921 Gas Dynamics and Jet Propulsion 2/1/0 3 3 8, 9, 13 

4. 23ME922 
Heating, Ventilation and Air-Conditioning  
Systems 

3/0/0 3 3 7, 8, 9, 11 

5. 23ME923 Renewable Energy Technologies 3/0/0 3 3 8, 9, 11 

6. 23ME924 Energy Storage and Thermal Management 3/0/0 3 3 7, 9, 11 

ELECTIVE STREAM V – ADVANCED DESIGN AND COMPUTATIONAL ENGINEERING 

1. 23ME925 Finite Element Analysis 3/0/0 3 3 9, 11, 12 
2. 23ME926 Computational Fluid Dynamics 3/0/0 3 3 9, 11, 12 
3. 23ME927 Theory on Computation and Visualization 3/0/0 3 3 9, 11, 12 
4. 23ME928 Computational Bio-Mechanics 3/0/0 3 3 9, 11, 12 
5. 23ME929 Computer Aided Engineering 3/0/0 3 3 9, 11, 12 
6. 23ME930 Machine Learning for Intelligent Systems 3/0/0 3 3 9, 11, 12 

ELECTIVE STREAM VI – DIVERSIFIED COURSES / HONORS (18 Credits) 

1. 23ME931 Product Life Cycle Management 3/0/0 3 3 9, 11, 12 

2. 23ME932 Non-traditional Machining Processes 3/0/0 3 3 9, 11, 12 
3. 23ME933 Design of Transmission System 3/0/0 3 3 9, 11, 12 

4. 23ME934 Design for Manufacturing and Assembly 3/0/0 3 3 9, 11, 12 
5. 23ME935 Surface Engineering 3/0/0 3 3 9, 11, 12 
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6. 23ME936 Product Design and Development 3/0/0 3 3 8, 9, 12 

ELECTIVE STREAM - ENGINEERING MANAGEMENT 

1. 23ME937 Lean Six Sigma 3/0/0 3 3 9, 11, 12 

2. 23ME938 
Industrial Layout, Safety and Production 
Management 

3/0/0 3 3 9, 11, 12 

3. 23ME939 
Engineering Management and Financial 
Accounting 

3/0/0 3 3 1, 8, 12, 17 

4. 23ME940 Supply Chain Management 3/0/0 3 3 8, 12 
5. 23ME941 Operations Research 3/0/0 3 3 8, 12, 17 

6. 23ME942 
Principles of Management and Industrial 
Psychology 

3/0/0 3 3 8, 12, 17 

 
 
 

OPEN ELECTIVES FOR OTHER BRANCH STUDENTS 

S.No 
Course 
Code 

Course Title 
L/T/

P 
Contact 
hrs./Wk. 

C SDG Mapping 

1. 23ME001 Industrial Safety 3/0/0 3 3 4, 11 

2. 23ME002 MEMS/NEMS 3/0/0 3 3 9, 11, 17 

3. 23ME003 Total Quality Management 3/0/0 3 3 8, 12 

4. 23ME004 Product Development 3/0/0 3 3 9, 11, 12 

5. 23ME005 Principles of Additive Manufacturing 3/0/0 3 3 9, 11, 12 
6. 23ME006 Technology Management 3/0/0 3 3 8, 12, 17 

 

EMERGING ELECTIVE COURSES 

S.No 
Course 
Code 

Course Title 
L/T/

P 
Contact 
hrs./Wk. 

C SDG Mapping 

1. 23ME007 Advances in Control Systems 3/0/0 3 3 9, 11 

2. 23ME008 Micro Processors and Applications 3/0/0 3 3 8, 9, 11 

3. 23ME009 
MEMS Devices - Design and 
Fabrication 

3/0/0 3 3 8, 9, 11 

4. 23ME010 Society 5.0 3/0/0 3 3 8, 9, 11 

5. 23ME011 
Internet of Things for Mechanical 
Engineers 

3/0/0 3 3 8, 9, 11 

6. 23ME012 Expert System and Machine Learning 3/0/0 3 3 9, 11 
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MINORS – LIST OF COURSES (18 Credits) 

S.No 
Course 
Code 

Course Title L/T/P 
Contact 
hrs./Wk. 

C 
SDG 

Mapping 

1. 23ME905 Smart and Intelligent Mobility 3/0/0 3 3 9, 11, 17 

2. 23ME908 Modern Robotics 3/0/0 3 3 9, 11, 17 

3. 23ME917 Additive Manufacturing 3/0/0 3 3 8, 9, 11 

4. 23ME923 Renewable Energy Technologies 3/0/0 3 3 8, 9, 11 

5. 23ME931 Product Life Cycle Management 3/0/0 3 3 9, 11, 12 

6. 23ME936 Product Design and Development 3/0/0 3 3 8, 9, 12 

7. 23ME938 
Industrial Layout, Safety and 
Production Management 

3/0/0 3 3 9, 11, 12 

8. 23ME940 Supply Chain Management 3/0/0 3 3 8, 12 

 
 
 

PROJECT WORK (16 Credits) 

S. 
No 

Course 
Code 

Course Title L/T/P 
Contact 
hrs./Wk. 

C SDG Mapping 

1. 23ME606 Prototype Lab 0/0/2 2 1 8, 9, 11, 12 

2. 23ME701 Project Phase - I 0/0/6 6 3 8, 9, 11, 12 

3. 23ME801 Project Phase - II 0/0/24 24 12 8, 9, 11, 12 

 
 

INTERN (2 Credits) 

S. 
No 

Course 
Code 

Course Title L/T/P 
Contact 
hrs./Wk. 

C SDG Mapping 

1. 23ME702 Internship 28 Days 2 8, 9,11,12 
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PROFESSIONAL ELECTIVE COURSES: VERTICALS 

Vertical I 
 

Modern Mobility 
Systems 

Vertical II 
 

Digital and Robotic 
Systems 

Vertical III 
 

Advanced Materials 
and Manufacturing 

Systems 

Vertical IV 
 

Thermal System and 
Energy Technology 

Vertical V 
 

Advanced Design and 
Computational 

Engineering 

Vertical VI 
 

Diversified Courses 
Group 

Electric and Hybrid 
Vehicle Technology  

Digital Manufacturing 
Composite and 
Smart Materials 

Power Plant 
Engineering  

Finite Element Analysis 
Product Life Cycle 

Management 

Vehicle Dynamics Modern Robotics 
Advanced 

Manufacturing 
Techniques 

Bioenergy 
Conversion 

Technologies 

Computational Fluid 
Dynamics and Heat 

transfer 

Non-traditional 
Machining Processes 

Alternate Energy 
Sources for 
Automobiles 

Applied Hydraulics 
and Pneumatics 

Failure Analysis and 
NDT Techniques 

Gas Dynamics and 
Jet Propulsion 

Theory on Computation 
and Visualization 

Design of 
Transmission System 

Automotive 
Component 

Manufacturing 
PLC SCADA 

Green Manufacturing 
Design and Practices 

Heating, Ventilation 
and Air-Conditioning  

Systems 

Computational Bio-
Mechanics 

Design for 
Manufacturing and 

Assembly 

Smart and Intelligent 
Mobility 

Immersive 
Technologies 

Additive 
Manufacturing 

Renewable Energy 
Technologies 

Computer Aided 
Engineering 

Surface Engineering 

Drone and UAV 
Technologies 

Farm Automation Nano Materials 
Energy Storage and 

Thermal 
Management 

Machine Learning for 
Intelligent Systems 

Product Design and 
Development 
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VALUE ADDED COURSES 

(Based on student’s interest) 

S. 
No 

Course 
Code 

Course Title L/T/P 
Contact 
hrs./Wk. 

C 
SDG 

Mapping 
Sem 

1. 23VA500 Fusion 360 - Autodesk - 30 - 4, 9, 12 III 

2. 23VA501 
Design and Development of 
Drone - AVPL International, 
Haryana  

- 30 - 4, 9, 11, 15 IV 

3. 23VA502 Certificate in Internet of 
Things (IoT) - AICRA 

- 30 - 4, 9, 11, 12 V 

4. 23VA503 CATIA - Harita TVS - 30 - 4, 9, 12 VI 

5. 23VA504 Titan LeAP - COINDIA - 30 - 4, 8, 10 VII 

 

MANDATORY COURSES (Non-Credits) 
(Courses conducted either by internal faculty or through MOOCs) 

S. 
No 

Course 
Code 

Course Title L/T/P 
Contact 
hrs./Wk. 

C SDG Mapping 

1. 23MC101 Induction Program 1 WEEK - 3, 4, 10 

2. 23MC102 Environmental Science 1/0/0 1 - 6, 7, 13, 15 

3. 23MC103 Soft Skills 1/0/0 1 - 4, 5, 10 

4. 23MC104 Management Organizational Behaviour 1/0/0 1 - 4, 8, 9, 12, 17 

5. 23MC105 General Aptitude 1/0/0 1 - 4, 17 

6. 23MC106 Life Skills and Ethics 1/0/0 1 - 4, 10, 15, 17 

7. 23MC107 Stress Management 1/0/0 1 - 3, 4,  

8. 23MCC01 Indian Constitution 1/0/0 1 - 1, 4, 8, 10, 16 

9. 23MC109 
Essence of Indian Traditional 
Knowledge 

1/0/0 1 - 1, 3, 4, 6, 17 

10. 23MC110 Biology  1/0/0 1 - 3, 4, 13 

11. 23MC500 Sports and Yoga 1/0/0 1 - 3, 4 

 
 
 
 
 
 



 

 Sri Krishna College of Engineering and Technology Batch: 2024-2028 

 

 

 

Page 19  B.E –Mechanical Engineering 

 

MANDATORY COURSE / MULTILINGUAL PRACTICES (1 CREDIT) 

S. 
No 

Course 
Code 

Course Title L/T/P 
Contact 
hrs./Wk. 

C SDG Mapping 

1. 23SLC01 Spoken Hindi 0/0/2 2 1 4, 8, 10 

2. 23SLC02 German Language 0/0/2 2 1 4, 8, 10 

3. 23SLC03 Japanese Language 0/0/2 2 1 4, 8, 10 

 
 
L: Lecture    T: Tutorial    P: Practical    C: Credit    O: Outside Class hours    Cat.: Category 
 

HSMC : Humanities and Social   

              Sciences including Management 

OEC : Open and Emerging Elective Courses 

BSC : Basic Science Courses PRJ : Project Work 

ESC : Engineering Science Courses INT : Internship 

PCC : Professional Core Courses MC : Mandatory Course 

PEC : Professional Elective Courses  

 
Definition of Credit:  
 

L – Lecture 1 Hr. Lecture (L) per week 1 credit 

T – Tutorial 1 Hr. Tutorial (T) per week 1 credit 

P - Practical/Practice (Project and Industry based Courses)  1 Hr. Practical (P) per week 0.5 credit 
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SEMESTER – III 
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23GE301 
UNIVERSAL HUMAN VALUES 

(Common to all branches) 

L T P C 

3 0 0 3 

Course Objectives  
1. Development of a holistic perspective based on self-exploration about themselves 

(human being), family, society and nature/existence. 
2. Understanding (or developing clarity) of the harmony in the human being, family, 

society and nature/existence. 
3. Strengthening of self-reflection. 
4. Development of commitment and courage to act. 
5. Helping the students to appreciate the essential complementarily between ‘VALUES’ 

and ‘SKILLS, to ensure sustained happiness and prosperity, which are the core 
aspirations of all human beings. 

6. Highlighting plausible implications of such a Holistic understanding in terms of ethical 
human conduct, trustful and mutually fulfilling human behavior and mutually enriching 
interaction with Nature. 

Course contents 

COURSE INTRODUCTION - NEED, BASIC GUIDELINES, CONTENT AND PROCESS FOR 
VALUE EDUCATION, UNDERSTANDING HARMONY IN THE HUMAN BEING-HARMONY 
IN MYSELF!          15 

Self-evaluation of the students- Pre-test of UHV- Purpose and motivation for the course. Self-
Exploration–Its content and process- A look at basic Human Aspirations. Understanding 
Happiness and Prosperity Correctly-Understanding the needs of Self(‘I’) and ‘Body’-
Understanding the Body as an instrument of ‘I’ (being the doer, seer and enjoyer)-
Understanding the characteristics and activities of ‘I’ and harmony in ‘I’ - Understanding the 
harmony of ‘I’ with the Body- Social activities – Waste Management - Water Conservation-Soil 
Pollution - Physical Health and related activities - Lectures by eminent persons- Literary 
activities.   
                                                          
UNDERSTANDING HARMONY IN THE FAMILY AND SOCIETY- HARMONY IN HUMAN-
HUMAN RELATIONSHIP, UNDERSTANDING HARMONY IN THE NATURE AND 
EXISTENCE- WHOLE EXISTENCE AS COEXISTENCE     15 
 
Understanding values in human relationship - Understanding the harmony in the society 
(society being an extension of family): - Visualizing a universal harmonious order in society-
Understanding the harmony in Nature. Understanding Existence as Coexistence of mutually 
Interacting units in all-pervasive space. Holistic perception of harmony at all levels of 
existence-Buddy program- Relationships-Homesickness- Managing peer pressure-Projects-
Socially responsible engineers-Visit to local areas (orphanages, special children)- Physical 
activities(games). 
 
IMPLICATIONS OF THE HOLISTIC UNDERSTANDING OF HARMONY ON 
PROFESSIONAL ETHICS         15 
 
Natural acceptance of human values- Definitiveness of Ethical Human Conduct- Basis for 
Humanistic Education-Humanistic Constitution and Humanistic Universal Order-Competence 
in professional ethics-Case studies of typical holistic technologies, management models and 
eco-friendly production systems - Strategy for transition from the present state to Universal 
Human Order-Sum up: Self-evaluation of the students-Post test of UHV.                                                                  

TOTAL PERIODS: 45 
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Course Outcomes 
Upon completion of the course, students shall have ability to 

 
CO1 Understand and take responsibilities in life and handle problems to attain 

sustainable solutions while keeping human relationships and human nature 
in mind. 

[U] 

CO2 Apply responsibilities towards their commitments (human values, human 
relationship and human society). 

[AP] 

CO3 Apply what they have learnt to their own self indifferent day-to-day settings in 
real life, at least a beginning would be made in this direction. 

[AP] 

CO4 Analyze ethical and unethical practices, and formulate strategies to actualize 
a harmonious environment wherever they work. 

[AN] 

CO5 Understand the harmony in nature and existence, and work out mutually on 
fulfilling participation in nature. 

[U] 

 
 

TEXTBOOKS 
1. Human Values and Professional Ethics by R R Gaur, R Sangal, G P Bagaria, Excel 

Books, New Delhi, 2010 
2. Rajni   Setia, Priyanka Sharma, “Human Values”, Genius Publication”, Jaipur, 2019. 

 
REFERENCE BOOKS 

1. Human Values, A.N. Tripathi, New Age Intl. Publishers, New Delhi, 2004. 
2. The Story of My Experiments with Truth –by Mohandas Karamchand Gandhi 
3. India Wins Freedom-Maulana Abdul Kalam Azad. 

 
WEB RESOURCES 

1. https://examupdates.in/professional-ethics-and-human-values/  
2. http://hvpe1.blogspot.com/2016/06/notes-human-values-and-professional.html  
3. https://www.yourmorals.org/schwartz.2006.basic%20human%20values.pdf  
4. https://nptel.ac.in/courses/109/104/109104068/  
5. https://medium.com/the-mission/the-12-important-life-skills-i-wish-id-learned-in-school-

f4593b49445b   
6. https://www.thebalancecareers.com/life-skills-list-and-examples-4147222 
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23ME306 APPLIED THERMODYNAMICS 
L T P C 

3 1 0 4 

Course Objectives 

1. To understand the thermodynamic laws and their applications. 

2. 
To learn the properties of steam, the use of steam tables and Mollier Chart and principles of 
psychrometry.  

3. To evaluate the performance of vapor and gas power cycles. 

4. 
To analyze the operation and efficiency of thermodynamic components such as compressors 
and nozzles. 

5. To recall about reciprocating compressors with and without intercooling.  
 

Course Contents 

FIRST LAW OF THERMODYNAMICS: Basic Algebra, Differential Calculus (ODE & PDE), 
Integral Calculus, Application of First law to non- flow system, Steady flow energy equation 
and its application to various thermal equipments. Second Law of thermodynamics and 
Entropy: Second law of Thermodynamics – Kelvin’s and Clausius statements of Second law, 
Reversibility and Irreversibility, Heat reservoirs - Refrigerator and heat pump, Carnot theorem, 
Carnot cycle, Reversed Carnot cycle, Efficiency, COP. 
 
 VAPOR POWER CYCLES: Rankine cycle with superheat, reheat and regeneration, exergy 
analysis. Super- critical and ultra-super-critical Rankine cycle, Flow of steam through nozzle - 
Gas power cycles, Air standard Otto, Diesel and Dual cycles- Vapor compression 
refrigeration cycles, refrigerants and their properties- Properties of dry and wet air, use of 
psychrometric chart, processes involving heating/cooling and humidification/ dehumidification, 
dew point. 
 
RECIPROCATING COMPRESSORS: staging of reciprocating compressors, optimal stage 
pressure ratio, effect of intercooling, minimum work for multistage reciprocating compressors. 
Rotary compressor (Descriptive): Vane compressor, Screw compressor and lobe 
compressor. Advanced Materials and Coatings for High-Performance Compressors (Case 
Study). 

Total periods: 60 

Course Outcomes 

Upon completion of the course, students shall have ability to  
CO 1 Paraphrase about the thermodynamic properties, work, heat and entropy. [U] 

CO 2 Apply laws of thermodynamics to open and closed systems. [AP] 

CO 3 Examine the properties of pure substances and analyse the vapor power cycle 

used in steam power plants and gas power cycles.  

[AN] 

CO 4 Classify, solve and calculate the performance of psychrometry processes and 

air conditioning systems.  

[AP] 

CO 5 Estimate the performance of reciprocating and rotary equipment.  [AP] 
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Text Books 

1. 
Nag. P.K, “Engineering Thermodynamics”, 6th Edition, McGraw Hill Education, New Delhi, 
2020. 

2. 
Yunus. N.J, Cengel. A and Michael Boles. A, “Thermodynamics- An Engineering Approach” 
9th Edition, McGraw Hill Education, New Delhi, 2019. 

3. 
Sonntag, R. E, Borgnakke, C. and Van Wylen, G. J, Fundamentals of Thermodynamics, 6th 
Edition, John Wiley and Sons, 2020. 
  

Reference Books 

1. Mahesh M. Rathore, “Thermal Engineering”, Mc Graw Hill Education private limited, Reprint 
2020. 

2. Michael Moran.J, and Howard Shapiro.N, “Fundamentals of Engineering Thermodynamics”, 
8th Edition, John Wiley &amp; Sons, New York, 2019. 

3. R.K. Rajput. “Thermal Engineering” Tata McGraw Hill Publication, 3rd Edition, 2017. 
 

Web Resources 

1. http://nptel.ac.in/courses/112103016/  

2. http://nptel.ac.in/courses/112105128/  

3. https://archive.nptel.ac.in/courses/112/105/112105123/  

4. https://www.coursera.org/learn/thermodynamics-intro 
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23ME307 MECHANICS OF DEFORMABLE SOLIDS 
L T P C 

3 0 2 4 

Course objectives. 
1 To familiarize the concepts of stress, strain, principal stresses and principal planes. 
2 To explore the nature of stresses developed in beams due to transverse loading. 
3 To evaluate the behaviour of columns due to concentrated load. 
4 To compute slope and deflection of beams by various methods. 

5 
To examine the stresses and deformations induced in circular shafts and thin 
shells. 

 

Course Contents 

AXIAL LOADING, STRESSES ON INCLINED PLANES AND STRAIN ENERGY   15 

Axial loading: Definition of Stress and Strain, Types of stresses and strains, Hooke’s law, 
Stress-Strain diagram for ductile and brittle materials, Factor of safety, Transverse strain, 
Poisson’s ratio, Deformation of simple and composite bars, Thermal stresses, Composite bars 
subjected to thermal stresses, Volumetric strain, Elastic moduli and their relations. Stresses 
on inclined planes: Principal stresses and principal planes - Analytical method. Strain energy 
in axial loading.  
 
TRANSVERSE LOADING, THEORY OF SIMPLE BENDING AND COLUMNS  15 

Transverse Loading:  Beam definition, Various beam types, understanding shear force and 
bending moment concepts, Shear force and bending moment diagrams for cantilever, simply 
supported, and overhanging beams under point loads, uniformly distributed loads and 
combinations of these loads, Exploration of the point of contraflexure. Theory of simple 
bending: Assumptions, Calculation of bending stresses and determination of section modulus 
for rectangular, circular and I section. Columns: Buckling load by Euler’s and Rankine 
equations for different end conditions. 
                        

SHAFTS, BEAMS AND SHELLS        15 

Torsion of Circular Shafts: Torsion stresses and deformation in solid and hollow circular 
shafts, Torsional rigidity and Polar modulus, Maximum power transmitted by a uniform shaft. 
Deflection of Beams: Determination of slope and deflection for cantilever and simply 
supported beams subjected to point loads and UDL using Double integration and Macaulay’s 
methods. Thin Cylinders and spherical shells: Axial and hoop stresses in cylinders 
subjected to internal pressure, deformation of thin cylinders subjected to internal pressure. 

 

Total Periods - Theory: 45 

LIST OF EXPERIMENTS 
1. Tension test on a mild steel rod to calculate the percentage of elongation, yield, 

ultimate and breaking stress. 
2. Compression test on wood - Compare the compression strength when load applied 

parallel and perpendicular to grains. 
3. Double shear test on Mild steel / Aluminium rods to calculate the shear strength. 
4. Torsion test on mild steel rod to evaluate the modulus of rigidity. 
5. Impact test on metal specimen to calculate the impact strength and toughness - Izod 

and Charpy test. 
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6. Hardness test on Aluminium, Brass and Mild Steel to evaluate the Brinell and Rockwell 
Hardness Number - Before and after shot peening process. 

7. Fatigue test on a mild steel specimen to calculate the fatigue strength. 
8. Deflection test on beams to evaluate the young’s modulus of the given beam (Steel & 

Aluminium). 
9. Compression test on open coil helical springs to determine the deflection and stiffness. 
10. Determination of column stability using different boundary conditions – VI Lab. 

 
Total Periods - Lab: 30  

Total Periods: 75  

Course Outcomes 
Upon completion of the course, students shall have ability to 

CO 1 Identify the strength of various structural elements subjected to axial 
loading. 

[U] 

CO 2 Interpret the principal stresses and strain energy. [AP] 
CO 3 Draw the shear force and bending moment diagram for different types of 

beams and evaluate the effect of transverse loading on beams. 
[AN] 

CO 4 Analyze the stability of columns and deflection and slope of beams under 
flexural loading. 

[AP] 

CO 5 Evaluate the torsional stresses in circular shafts. [AN] 
CO 6 Analyze the stresses and deformations in thin shells. [AN] 

 
TEXT BOOKS 

1. Ferdinand P. Beer, E. Russell Johnston Jr, John T. DeWolf, David F. Mazurek, 
Sanjeev Sanghi, “Mechanics of Materials”, Tata McGraw Hill Publishing Co. Ltd., 
New Delhi, 8th Edition, 2022. 

2. S.S. Rattan “Strength of Materials”, McGraw Hill Education (India) Pvt. Ltd., 3rd 
Edition, 2020. 

3. D.K. Singh, “Strength of Materials”, Springer Nature Publications, 2020 
 
REFERENCE BOOKS. 

1. S Timoshenko, “Strength of Materials”, CBS Publishers and Distributors Pvt. LTD, 
3rd Edition New Delhi, 2021 

2. Egor. Popov, “Mechanics of Materials”, Pearson Education India, 2nd Edition, 2020 
3. Bansal, R.K., “Strength of Materials”, Laxmi Publications (P) Ltd., 3rd Editon, 2020 

 
WEB RESOURCES 

1. https://nptel.ac.in/courses/112107146  
2. https://lecturenotes.in/subject/260/strength-of-materials-som  
3. https://www.coursera.org/learn/mechanics-1 
4. https://www.coursera.org/learn/beam-bending 
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23ME308 
MATERIALS PROCESSING AND 

FABRICATION 

L T P C 

3 0 2 4 

Course objectives 

1.  
To impart the foundation concepts of various manufacturing processes used for 
the production of components. 

2.  
To inculcate the in-depth knowledge on metal casting processes and plastic 
moulding process used in manufacturing. 

3.  To provide insights on the welding processes for developing various joints 

4.  
To develop an understanding of the deformation behavior of metal under various 
forming operations 

5.  To identify the common defects that occur during manufacturing processes 

Course contents 

METAL CASTING AND PLASTIC MOULDING PROCESS     15 
Sand casting – pattern materials, types and allowances – moulding sand properties and 
testing (IS 1918) – core and its types – moulding and its machines – melting – fettling and 
cleaning of casting – defects – principles of special casting process – shell, investment, 
Aluminium die casting, centrifugal casting and stir casting – introduction to smart foundry.  
PLASTIC MOULDING PROCESSES: Plastic types and properties – thermo plastic 
moulding techniques – injection moulding (plunger and screw), blow moulding, rotational 
moulding, extrusion process, thermoforming – thermo setting plastic moulding techniques - 
compression moulding, transfer moulding – reaction injection moulding 
 
METAL JOINING PROCESSES                                                                       15 
 Welding – gas welding – equipment, different flame characteristics, advantages, 
disadvantages and applications – arc welding – types of electrodes and flux – types of arc 
welding process - shielded metal arc welding (ISO 15609), gas tungsten arc welding, gas 
metal arc welding, submerged arc welding, plasma arc welding - thermit welding -
Resistance spot welding– solid state welding - explosive welding, ultrasonic welding, friction 
welding and friction stir welding - Electron beam welding, Laser beam welding– common 
welding defects in weldments- Soldering and brazing 
 
METAL AND SHEET METAL FORMING PROCESSES                                                     15                   
Hot and cold working of metals – forging process – Open, impression and closed die 
forging– Types of forging hammers – forging operations – forging defects – Rolling – types 
of rolling mills – flat and shape rolling - Thread and ring rolling – Defects in rolled parts -
principles of wire, rod and tube drawing – principles of extrusion – types of extrusion. 
SHEET METAL PROCESSES: Sheet metal characteristics – shearing, drawing, bending 
and metal spinning operations – stretch forming operations -   formability and formability limit 
diagram –special forming processes- working principle of hydro forming, Electro hydraulic 
forming, Rubber pad forming, Explosive forming, Electromagnetic forming, Peen forming 

Total periods: 45 
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Laboratory components 

1. Determination of Green Compressive Strength and Shear Strength of Automotive 
Engine Core Sand. 

2. Preparation of a sand mould for a pulley using solid pattern / split pattern. 
3. Fabrication of an Aluminum-Silicon Carbide (Al-SiC) Metal Matrix Composite using stir 

casting process. 
4. Real time data acquisition in a smart foundry setup for casting defect analysis. 
5. Preparation of thermo plastic mobile case using injection moulding process. 
6. Preparation of thermosetting plastic electrical switch plate using compression moulding 

process. 
7. Preparation of mild steel joints for structural application using arc welding process. 
8. Preparation of weld joint of aluminum air craft panels using GTAW / GMAW process. 
9. Preparation of dissimilar rod weld joint using friction welding process. 
10. Preparation of high strength aluminum alloy joint using friction stir welding process. 

TOTAL PERIODS (Lab):30  
TOTAL PERIODS: 75 

Course outcomes 
Upon completion of the course, students shall have ability to 

CO 1 Practice the sand casting and special casting principles to design the 
mould, gating system and reduce the defects for improved casting quality 

[AP] 

CO 2 Elucidate the properties of different plastic materials and the principles of 
thermoplastic and thermosetting moulding techniques used in 
manufacturing 

[U] 

CO 3 Select appropriate welding techniques and parameters for joining different 
metals based on material properties and application requirements 

[AP] 

CO 4 Enlighten the principles of metal forming processes along with their 
applications and common defects 

[U] 

CO 5 Apply suitable sheet metal forming processes to enhance component 
accuracy and manufacturability with minimizing defects. 

[AP] 

CO 6 Utilize the various manufacturing processes to develop simple components [AP] 
 
TEXTBOOKS 

1. S.K. Hajra Choudhury, A.K. Hajra Choudhury, Nirjhar Roy, “Elements of Workshop 
Technology”, Volume 1, Media Promoters & Publishers Pvt Ltd, 2023. 

2. Serope Kalpakian, Steven R. Schmid, “Manufacturing Engineering and Technology”, 
Pearson Education, 2023. 

3. Rajender Singh, “Introduction to basic manufacturing process and workshop 
technology” New age international private limited, 2022. 

 
REFERENCE BOOKS 

1. Helmi A. Youssef, Hassan A. El-Hofy, Mahmoud H. Ahmed, “Manufacturing 
Technology - Materials, Processes, and Equipment”, Routledge, Taylor & Francis 
India, 2023. 

2. J.K.Gupta, R.S Khurmi, “A Textbook Of Workshop Technology : Manufacturing 
Processes”, 16th edition, S Chand & Company, 2021. 

3. Leo Alting, “Manufacturing Engineering Process”, 2nd edition, CRC press, 2020. 

4. P.N. Rao, “Manufacturing Technology”, Vol.1, 5th edition, McGraw-Hill Education, 
2018. 
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WEB RESOURCES 

1. https://archive.nptel.ac.in/courses/112/107/112107144/  
2. https://archive.nptel.ac.in/courses/112/107/112107145/ 
3. https://archive.nptel.ac.in/courses/112/107/112107221/  
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23CY203  PROGRAMMING IN JAVA 
L T P C 

1 0 4 3 

COURSE OBJECTIVES 
1. To understand JavaBeans standards, class structure, static members, and 

fundamental Core Java constructs such as variables, data types, arrays, and strings. 
2. To apply conditional and control statements, access specifiers, and regular 

expressions for structured program flow and pattern-based logic implementation. 
3. To develop modular object-oriented programs using classes, encapsulation, 

inheritance, polymorphism, abstraction, and interfaces. 
4. To implement robust Java applications using exception handling, user-defined 

exceptions, assertions, and generics for secure and reusable code. 
5. To demonstrate practical knowledge of multithreading, JDBC operations, collections, 

and servlets for building concurrent, database-driven, and web-based applications. 
 
OVERIVEW OF JAVA             5 
 
Overview of Java– Defining Classes in Java– Methods– Access Specifiers– Static Members–
Java Doc Comments–JavaBean Standards – Data Types-Wrapper Classes- Variables– 
Operators– Conditional Statements- Control Statements– Arrays- String– StringBuilder– String 
Buffer. Streams– Instance Control Flow & Regular Expressions- Instance Block and Instance 
Flow of Execution. Regular Expressions (RegEx), Pattern Matching.   
 
OBJECT ORIENTED PROGRAMMING                     5 
 
Class and Object, Encapsulation, Keywords, Constructors: Introduction & Constructor 
Overloading, Inheritance Types of Inheritance, Up Casting, Down Casting, IS-A Relationship & 
HAS-A Relationship, Composition Vs Aggregation. Polymorphism: Method Overloading & 
Method Overriding. Abstraction & Interface: Abstract Methods and Abstract classes, 
Interfaces. Exception Handling- Exception Hierarchy, Multiple Exceptions in a Catch Block, 
Overriding Methods and Exception, User defined Exception. 
 
SERVLET PROGRAMMING              5 
 
The Assert Keyword, The Generics Framework, Collections: Set, List, Map & Tree, The 
Iterator Interface. Working with Hashtable Collection Threads: Threads, Basic Thread Control 
Methods, Multithreading. JDBC: Drivers, CURD operations, Database Connectivity. Servlets: 
Servlet Life Cycle, Servlet Request and Response, web.xml and its need, Servlet 
Configuration, Session Tracking.     
 

TOTAL (Theory): 15 PERIODS 
LIST OF EXPERIMENTS 

1. Basic Java programs using loops (Pattern Problems). 
2.  Implement a Java program to perform array and string operations. 
3.  Implementation of a student application using class and objects. 
4.  Implementation of date, numbers, currency, and tokenizing. 
5.  Implementation of encapsulation and inheritance. 
6.  Implementation of method overloading and overriding. 
7.  Implement a Java program using abstract classes and interfaces. 
8.  Programs using the collection interface. 
9. Implementation of multi-threading for generation of prime numbers and Fibonacci 
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        series. 
10.  Program to handle multiple exceptions using try, catch, and finally blocks. 
11.  Implement a simple application using servlets. 
12.  Implement CRUD operations using JDBC. 
13.  Project: Console-based project with OOPS concepts 

TOTAL (Lab): 60 PERIODS 
TOTAL: 75 PERIODS 

COURSE OUTCOMES 
Upon completion of the course, students shall have ability to 

CO 1 Develop the features of Core Java Paradigm. [AP] 
CO 2 Apply Looping Statements, Arrays, Strings in Real Time Environment. [AP] 
CO 3 Apply OOPS Concepts in the Real Time Applications. [AP] 

CO 4 
Apply the concepts of Exception Handling in real world applications and 
usage of collection frameworks. 

[AP] 

CO 5 Develop Multithreaded Applications. [AP] 
 
TEXTBOOKS 

1. Herbert Schildt, “Java: The Complete Reference”, 9th edition, Tata McGraw Hill, 2014. 
2. Kathy Sierra, “Head First Java: A Brain-Friendly Guide, 2nd Edition, Oreilly, 2009. 
3. Herbert Schildt, “Java A Beginner's Guide, Create, Compile and Run Java Programs 

Today”, 8th edition, Tata McGraw Hill, 2020. 
 

REFERENCE BOOKS 
1. Paul Deitel, Harvey Deitel,” Java How to Program”, 10th Edition, Prentice Hall 

Publications, 2014. 
2. Y. Daniel Liang,” Introduction to Java Programming”, 9th Edition, Prentice Hall 

Publications, 2015. 
3. Ed Roman, RIma Patel, Sriganesh, Gerald Brose, “Mastering Enterprise JavaBeans” 

3rd edition, Wiley, 2005. 
 

WEB RESOURCES 
1. http://www.nptel.ac.in 
2. http://www.javaworld.com 
3. https://www.learnjavaonline.org/ 
4. https://www.codecademy.com/learn/learn-java 
5.  https://www.coursera.org/courses?query=java 
6. https://www.tutorialspoint.com/java/index.htm 
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23MEC04 DESIGN THINKING AND IDEA LAB 
L T P C 

0 0 2 1 

Course objectives 
1. To accelerate development of indigenous products in line with the “Make in India” 

campaign. 

2. To encourage aspiring engineers to actualize their ideas under one roof. 
3. To impart multidisciplinary education to all students to promote innovation and product 

development 

4. To initiate new ways of creative thinking and enable the students to learn the cycle of 
Design Thinking process for developing innovative products. 

5. To promote experiential learning and entrepreneurial skills among the students. 

 
Course contents 

DESIGN THINKING  
Design Thinking: Definition, Need and Objective, Concepts and Brainstorming, Stages – 
Empathize, Define, Ideate, Prototype, Test. Practical Examples of Customer Challenges, 
Alignment of Customer Expectations with Product Design - Feedback, Re-Design and Re-
Create. 
 

INTRODUCTION TO TOOLS AND EQUIPMENT 
Introduction to Hand Tools and Power Tools - 3-axis CNC routing, basic turning, milling, 
drilling and grinding operations, Laser cutting, Laser engraving etc. 
 
Basic 2D and 3D designing using CAD tools such as Free CAD, Sketchup, Prusa Slicer, 
FlatCAM, Inkspace and OpenBSP - 2D and 3D structures for prototype building using CNC 
machine - Basic welding and other joining techniques for assembly - Basics of 3D scanning, 
Point cloud data generation for reverse engineering. 
 
Exposure to PCB prototype fabrication - Familiarity and use of soldering and de-soldering 
equipment - Usage of Arduino, Raspberry Pi and Beagle Bone. 
 

EXPERIMENTAL LEARNING 
1. 2D profile cutting of press fit box / casing in acrylic (3 or 6 mm thickness) / polymer / 

cardboard / MDF (2 mm thickness) board using laser cutter and engraver. 
2. Machine 3D geometry on soft material such as soft wood using CNC router. 
3. Fabricate products like trusses using cutting and welding tools. 
4. 3D printing of scanned geometry using FDM or SLA printer. 
5. Designing a suitable PCB layout, fabrication and testing of the circuit. 
6. Assemble and disassemble electronic components on a PCB using soldering and de-

soldering equipment. 
7. Embedded programming using Arduino, Raspberry Pi and Beagle Bone. 

 

DESIGN THINKING PROJECT 
1. Design and implementation of a capstone project.  

 
TOTAL PERIODS: 30 
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Course outcomes 
Upon completion of the course, students shall have ability to 

CO1 Recall the basic concepts of Design Thinking. [U] 
CO2 Utilize the equipment, tools and inventories associated with Design Thinking 

Laboratory. 
[AP] 

CO3 Perform fundamental fabrication operation using hand tools, power tools, 
welding equipment, laser cutter and engraver. 

[AP] 

CO4 Perform fundamental electrical and electronic circuit design using PCB 
machine. 

[AP] 

CO5 Develop innovative products by implementing the design thinking approach  [C] 
 
TEXT BOOKS 

1. Veeranna D.K, “Workshop / Manufacturing Practices (with Lab Manual)”, AICTE’s 
Prescribed Textbook, Khanna Book Publishing, 1st edition, 2022. 

2. E. Balaguruswamy, “Design Thinking: A Beginner's Perspective”, McGraw-Hill 
Education, 1st edition, 2024. 

3. Anuja Agarwal, “Design Thinking: A Framework for Applying Design Thinking in 
Problem Solving”, Cengage India, 1st edition, 2024. 

 
REFERENCE BOOKS 

1. Lal, D. M., “Design Thinking- Beyond the Sticky Notes”, Sage Publications India Pvt. 
Ltd., 1st edition, 2021. 

2. Kaushik Kumar and Muralidhar Kurni, “Design Thinking: A Forefront Insight”, CRC 
Press, 1st edition, 2023. 

3. Shalini Rahul Tiwari, “Design Thinking: A Comprehensive Textbook”, Wiley India, 1st 
edition, 2024. 

 

WEB RESOURCES 
1. https://fab-coep.vlabs.ac.in/List%20of%20experiments.html 
2. https://www.innovationtraining.org/how-to-use-design-thinking-to-design-an-

innovation-lab/ 
3. https://www.erdster.co.in/design-thinking-lab.html 
4. https://www.coursera.org/learn/uva-darden-design-thinking-innovation 
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23CS004 PROGRAMMING WITH DATA STRUCTURES 
L T P C 

2 0 2 3 

Course Objectives 
1. Introduce fundamental data structures and algorithmic techniques essential for 

solving computational problems efficiently. 

2. Apply data structure concepts to design and analyze algorithms for real-world 
applications. 

3. Teach students how to evaluate the efficiency of different data structures and 
algorithms using Asymptotic notations. 

4. Gain insights into linear and non-linear data structures like stacks, queues, trees, and 
graphs. 

5. Apply Sorting and searching techniques in Real world applications. 
 
Course contents 

INTRODUCTION TO DATA STRUCTURES AND LINKED LISTS    10 
Data Structures Introduction & Linked Lists - Understanding Data Structures and their 
importance, Comparison: Arrays vs Linked Lists, Types of Linked Lists: Singly Linked List: 
Creation, Insertion, Deletion, and Traversal, Doubly Linked List: Creation, Insertion, Deletion, 
and Traversal, Circular Linked List: Creation and Applications. Stack Implementations: Stack 
Model and Concept, Array and Linked List Implementations of Stacks. Applications of Stacks-
Infix, Prefix, and Postfix Expressions: Conversion and Evaluation, Balancing Parentheses 
using Stacks. Queue Implementations - Array and Linked List Implementations of Queues, 
Priority Queue and Applications. 
 
TREES AND TREE TRAVERSALS        10 
Trees: Creation, Traversal, and Searching - Binary Tree: Structure, Creation, Insertion, and 
Deletion, Binary Search Tree (BST): Concept and Operations, Tree Traversals: Inorder, 
Preorder, Post order, and Level Order Traversals. Graphs and Hashing: Graph 
Implementations - Weighted and Directed Graphs, Adjacency Matrix and Adjacency List 
Implementations. Graph Traversal Techniques: Breadth-First Search (BFS) and Depth-First 
Search (DFS), Hashing and Techniques: Direct Address Table, Hash Functions, Collision 
Resolution Techniques: Linear Probing, Quadratic Probing, Double Hashing. 
 

SORTING AND SEARCHING TECHNIQUES      10 
Sorting Algorithms - Basic Sorting Techniques: Bubble Sort, Insertion Sort, Selection Sort: 
Implementation and Time Complexity Analysis. Advanced Sorting Techniques: Merge Sort 
and Quick Sort: Implementation and Time Complexity Analysis. Searching Algorithms - Linear 
Search and Binary Search, Applications, Time Complexity Analysis of Searching. 

TOTAL PERIODS (Theory): 30 

List of Lab Experiments: 

1. Implement Singly Linked List operations (Creation, Insertion, Deletion & Traversal) 

2. Implement Doubly Linked List operations (Creation, Insertion, Deletion & Traversal) 

3. Implement Circular Linked List operations and explore its applications 

4. Implement Stack operations using Array and Linked List 

5. Evaluate Infix, Prefix, and Postfix Expressions using Stacks 

6. Implement Queue operations using Array and Linked List 

7. Implement Binary Tree operations (Creation, Insertion, Deletion) and Tree Traversals 
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8. Implement Breadth-First Search (BFS) and Depth-First Search (DFS) on Graphs 

9. Implement Hashing with Collision Resolution Techniques (Linear and Quadratic 
Probing) 

10. Implement Sorting Algorithms and evaluate their time complexities. 

11. Implement Searching Techniques (Linear Search & Binary Search) evaluate their 
time complexities. 

TOTAL PERIODS (Lab): 30  
TOTAL PERIODS: 60 

Course outcomes 

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

CO1 Analyze fundamental data structures such as arrays and linked lists  [AN] 
CO2 Utilize stacks and queues to develop solutions for real-world 

computational challenges 
[AP] 

CO3 Examine binary trees, binary search trees (BST), traversal methods, and 
searching algorithms, while assessing their efficiency using complexity 
analysis. 

[AP] 

CO4 Evaluate the effectiveness of various graph algorithms and hashing 
techniques in solving computational problems. 

[AN] 

CO5 Design efficient solutions using sorting and searching techniques to 
optimize problem-solving in real-world applications. 

[AP] 

 
Textbooks 

1. Narasimha Karumanchi, “Data Structures and Algorithms Made Easy”, 6th Edition, 
CareerMonk Publications, 2022. 

2. Seymour Lipschutz, “Data Structures (Schaum's Outline Series)”, Revised 1st 
Edition, McGraw Hill Education, 2019. 

3. Debasis Samanta, “Classic Data Structures”, Second Edition, PHI Learning, 2009. 

4. Ellis Horowitz, Sartaj Sahni, and Susan Anderson-Freed, “Fundamentals of Data 
Structures in C/C++”, 2nd Edition, Silicon Press, 2008. 

 
Reference books 

1. Reema Thareja, “Data Structures Using C”, 3rd Edition, Oxford University Press, 
2022. 

2. Jean-Paul Tremblay and Paul G. Sorenson, “An Introduction to Data Structures with 
Applications”, 2nd Edition, McGraw-Hill Education, 1984. 

3. Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest, and Clifford Stein, 
“Introduction to Algorithms”, 3rd Edition, MIT Press, 2009. 

4. Mark Allen Weiss, “Data Structures and Algorithm Analysis in C”, 4th Edition, 
Pearson, 2014. 
 

Web References 
1. https://www.khanacademy.org/computing/computer-science/algorithms 
2. https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-006 

-introduction-to-algorithms-spring-2011/ 
3. https://www.w3schools.com/dsa/dsa_intro.php 
4. https://techdevguide.withgoogle.com/paths/data-structures-and-algorithms/ 
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23ME007 EXPERT SYSTEM AND MACHINE LEARNING 
L T P C 

3 0 0 3 

Course Objectives 
1.  To recollect the basic concepts of artificial intelligence and neural network techniques. 
2.  To familiarize with the various steps involved in applying Artificial Intelligence. 
3.  To understand the basic concepts of machine learning. 
4.  To identify the basic concepts of expert systems. 
5.  To familiarize the real time applications of machine learning and expert systems. 

 
Course Contents 
 
EXPERT SYSTEMS                                                                                                                 15 
Expert Systems – Introduction – Difference between expert system and conventional programs. 
Basic activities of expert system-Interpretation-Prediction-Diagnosis-Design-Planning –
Monitoring –Debugging-Repair-Instruction-Control-Basic Aspects of expert system – 
Acquisition module frames –Knowledge base, Production rules - Semantic net, Interference 
engine –Backward chaining and forward chaining – Explanatory interface.  
 
INTRODUCTION TO Al AND PRODUCTION SYSTEMS                                                       15  
Introduction to AI-problem formulation, Problem definition -Production systems, Control 
strategies, Search strategies. Problem characteristics, Production system characteristics -
Specialized production system- Problem solving methods – Problem graphs, matching, 
Indexing and heuristic functions -Hill Climbing-Depth first and breath first, Constraints 
satisfaction – Related algorithms, Measure of performance and analysis of search algorithms. 
 
INTRODUCTION TO MACHINE LEARNING                                                                           15  
Learning – Types of machine learning – Supervised learning – The brain and the neuron – 
Design a learning system – Perspectives and issues in machine learning – Concept learning 
task – Concept learning as search – Finding a maximally specific hypothesis – Version spaces 
and the candidate elimination algorithm. 

Total Periods: 45 

Course Outcomes 
Upon completion of the course, students shall have ability to 
CO 1 Recollect the fundamental problems in several sub-disciplines/domains of 

artificial intelligence, expert systems and machine learning. 
[U] 

CO 2 Conduct intensive problem-solving and inquiry-based efforts to formulate 
proto-types of AI domain constructs. 

[AP] 

CO 3 Apply fundamental mathematics to formulate probabilistic models of 
intelligent systems such as expert systems, neural nets and Bayesian 
inference systems. 

[AP] 

CO 4 Apply classical logic in AI context to solve complex problems. [AP] 
CO 5 Recall the fundamentals of machine learning its types and applications. [U] 

  
Text Books 

1.  D.W. Rolston, “Principles of AI & Expert System Development”, TMH, New Delhi, 
2018. 

2.  I. Gupta, G. Nagpal - Artificial Intelligence and Expert Systems, Mercury Learning, 
Dullus, 2020. 

3.   Hui Jiang, - “Machine Learning Fundamentals A Concise Introduction”, Cambridge 
University Press,2021 
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Reference Books 
1.  E. Rich & K. Knight - Artificial Intelligence, 2/e, TMH, New Delhi, 2017. 

2.  P.H. Winston - Artificial Intelligence, 3/e, Pearson Edition, New Delhi, 2014. 

3.  Stuart Russel and Peter Norvig, “Artificial Intelligence: A modern approach”, 4th Edition, 
Pearson, 2022 

 

Web Resources 
1. https://nptel.ac.in/courses/106105077/25 
2. https://nptel.ac.in/courses/106105077/17 
3. https://www.coursera.org/courses?query=artificial%20intelligence 
4. https://www.coursera.org/specializations/machine-learning-introduction 
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23ME408 METROLOGY AND SMART MEASUREMENTS 
L T P C 

3 0 2 4 

Course objectives 
1. To familiarize the students with basic and advanced metrology concepts. 
2. To impart knowledge on the correct procedure to be adopted to measure the 

dimension of the components 
3. To expose the students in the measurement of linear dimensions, angular dimensions, 

surface roughness, parameters of threads and gears. 
4. To expose students to force, torque and flow measurement techniques. 
5. To identify the methods for the quality assurance of the products and the optimality of 

the process in terms of resources and time management. 
 
Course contents 

METROLOGY, LINEAR AND ANGULAR MEASUREMENTS                        15 
METROLOGY: Introduction to metrology, types of standards, distinction between precision 
and accuracy. Limits, fits and tolerances, tolerance grades, types of fits, factors considered in 
selection of instruments. LINEAR AND ANGULAR MEASUREMENTS: Linear measuring 
instruments –, limit gauges, angular measuring instruments and types, Comparators - 
constructional features and operation of mechanical, optical, electrical / electronics and 
pneumatic comparators, basic concept of lasers - principle of interferometry, Michelson 
interferometer, NPL flatness interferometer. 

FORM MEASUREMENT AND ADVANCES IN METROLOGY    15 

FORM MEASUREMENT: Principles and methods of straightness – flatness measurement, 
surface texture measurement – thread measurement, gear measurement, surface finish 
measurement, roundness measurement – applications. ADVANCES IN METROLOGY: 3D 
Scanning and reverse engineering - machine vision systems in metrology - smart sensors and 
IoT in metrology - Coordinate Measuring Machine (CMM) and applications – Nano 
measurements: Scanning Electron Microscope - Atomic Force Microscopy - Transmission 
Electron Microscopy. 

INDUSTRIAL MEASUREMENTS, DESIGN OF EXPERIMENTS AND STATISTICAL 
ANALYSIS           15 
INDUSTRIAL MEASUREMENTS: 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. DESIGN OF EXPERIMENTS AND STATISTICAL ANALYSIS: DOE 
techniques; Taguchi orthogonal arrays; Data acquisition, signal processing and conditioning - 
LabVIEW based monitoring systems. 

TOTAL PERIODS: 45 
 

LIST OF EXPERIMENTS 
1. Measure the linear dimensions of the given component using measuring instruments. 
2. Measure the angular dimensions of the given component using measuring 

instruments.  
3. Analyze the tolerance of the manufactured component using comparator. 
4. Non-contact (Optical) measurement of tool parameters using Tool makers microscope. 
5. Simulate the basic arithmetic and logic operations using VI. 
6. Measure the Real time temperature Using DAQ 
7. Create a Virtual Measurement System for Tolerance Analysis and Limit Gauging 
8. Simulate a Simple ON/OFF Control System Using VI 
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9. Measurement of Real-time Voltage using DAQ  
10. Industrial visit to cutting-edge centers specializing in precision measurement, quality 

inspection, and calibration services. 
                                                                               TOTAL PERIODS (Lab): 30 

TOTAL PERIODS: 75 
Course outcomes 
Upon completion of the course, students shall have ability to 
 

CO 1 Summarize the concepts of measurements and study the various 
metrological instruments. 

[U] 

CO 2 Outline the principles of linear and angular measurement tools used for 
industrial applications. 

[U] 

CO 3 Demonstrate the techniques of form measurement used for industrial 
components. 

[AP] 

CO 4 Measure the force, torque, power, flow based on the industrial standards. [AP] 
CO 5 Determine the temperature through appropriate measuring instruments. [AP] 
CO 6 Organize measurement systems for process monitoring and control, and 

implement for real-world problems in various domains 
[AN] 

 
TEXTBOOKS 

1. R.K Jain, “Engineering Metrology’, 2nd edition, Khanna Publishers, 2022. 
2. E.O. Doebelin and Dhanesh Manik, “Measurement Systems”, 7th edition, McGraw hill, 

2019. 
3. Thomas G. Beckwith, Roy D. Marangoni, and John H. Lienhard, “Mechanical 

Measurements”, 7th Edition, Pearson, 2021. 
 
REFERENCE BOOKS 

1. Alan S Morris, Reza Langari, "Measurement and Instrumentation: Theory and 
Application", 3rd edition, Academic Press, 2020. 

2. Richard S. Figliola and Donald E. Beasley, Theory and Design for Mechanical 
Measurements, 7th Edition, Wiley Publications, 2020. 

3. David G. Alciatore and Michael B. Histand, Introduction to Mechatronics and 
Measurement Systems, 6th Edition, McGraw Hill, 2021 
. 

WEB RESOURCES 
1. https://archive.nptel.ac.in/courses/112/106/112106138/ 
2. https://archive.nptel.ac.in/noc/courses/noc21/SEM2/noc21-me105/ 
3. https://www.coursera.org/learn/measurement-systems-analysis  
4. https://ocw.mit.edu/courses/16-001-unified-engineering-materials-and-structures-fall-

2021/resources  
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23ME409 MANUFACTURING TECHNOLOGY 
L T P C 

3 0 2 4 

Course objectives 
1. To understand the concepts of manufacturing processes. 
2. To impart the methodologies to be followed in material removal and material addition 

process. 
3. To familiarize students with conventional and CNC machine tools with various 

operational parameters. 
4. To understand the working of special purpose machines and allied machining 

processes. 
5. To engage students in laboratory experiments that bridge theoretical concepts with 

real-world manufacturing applications. 
 

Course contents 

CONVENTIONAL MANUFACTURING PROCESSES     15 
Measurement of cutting forces in single and multipoint cutting tool - Tool materials and tool life 
– orthogonal cutting and oblique cutting – Merchant circle- chip formation and types - Tool 
wear, tool failure, and tool life – cutting fluids and their applications. Machine tools and 
operations– lathe, milling, drilling and grinding machines – various operations - work holding 
devices -tool holding devices – fixtures and jigs - surface finish in machining processes - Gear 
generating principles. 
 
COMPUTER ASSISTED MANUFACTURING PROCESSES 15 
Computer Numerical Control (CNC) Machine Tools - constructional details and working -
Automatic tool changers - CNC Control Systems - CNC Programming – Absolute vs 
Incremental programming - G and M codes - Manual part programming for CNC machining- 
Digital Twin technology in CNC machine. 
 
SPECIAL MANUFACTURING PROCESSES               15 
Unconventional Machining Processes – Abrasive jet machining, Water jet machining, 
Ultrasonic machining, Electric discharge machining, Electrochemical machining, Laser beam 
and Electron beam machining - Additive Manufacturing Processes: Vat polymerization 
process – stereolithographic – extrusion process type – FDM, powder bed fusion process 
types – selective laser sintering process, selective laser melting process and electron beam 
melting process – 3D scanner in reverse engineering.        

TOTAL PERIODS (Theory): 45 

LIST OF EXPERIMENTS 
1. Measurement of cutting forces in facing, turning and taper turning operations using 

lathe tool dynamometer. 
2. Gear manufacturing using gear hobbing and milling machine. 
3. Contour milling / keyway cutting using milling machine. 
4. Drilling, reaming and tapping processes. 
5. Improve the surface finish of the given component using the surface grinding process. 
6. CNC toolpath verification and optimization using digital manufacturing software. 
7. Write part programme for turning, taper turning operation and execute using CNC 

turning centre. 
8. Generate a CNC program to mill a simple dot matrix or QR-code style pattern and 

execute it using vertical machining centre (VMC) 
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9. Write a part programme for drilling holes in a bolt hole circle (BHC) pattern and 
execute using CNC machining centre. 

10. Prepare a 3D model and develop the prototype by using FDM printer. 
 

TOTAL PERIODS (Lab): 30 
TOTAL PERIODS: 75 

Course outcomes 
Upon completion of the course, students shall have ability to 

CO 1 Comprehend the basic terms related to various manufacturing processes [U] 

CO 2 Choose a suitable material removal processes and machine tools for 
making an industrial component  

[AP] 

CO 3 Apply CNC concepts and create part programming to generate 
components  

[AP] 

CO 4 Describe various processes used for machining hard materials [U] 

CO 5 Choose the manufacturing techniques to process the resin, particulates 
or powders as per requirement of components 

[AP] 

 
TEXTBOOKS 

1. Serape Kalpakjian, “Manufacturing Engineering and Technology”, Pearson India, 8th 
edition. 2022.  

2. Rao, P.N. “Manufacturing Technology - Metal Cutting and Machine Tools,” McGraw – 
Hill Education, New Delhi, 2018. 

3. Mikell P. Groover, Fundamentals of Modern Manufacturing: Materials, Processes, and 
Systems, 8th Edition, Wiley, 2023 
 

REFERENCE BOOKS 
1. Helmi A. Youssef, Hassan A. El-Hofy, Mahmoud H. Ahmed, “Manufacturing 

Technology - Materials, Processes, and Equipment”, CRC Press, 2023. 
2. P C Sharma, “A Textbook of Production Technology”, S Chand Publishing, 2022. 
3. Geoffrey Boothroyd, Winston A. Knight, Fundamentals of Machining and Machine 

Tools, 4th Edition, CRC Press, 2021. 
 
WEB RESOURCES 

1. https://nptel.ac.in/courses/112105127/ www.sme.org 
2. https://archive.nptel.ac.in/noc/courses/noc18/SEM1/noc18-me05/   
3. https://archive.nptel.ac.in/noc/courses/noc16/SEM2/noc16-me17/   
4. https://www.mooc-list.com/tags/manufacturing 
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23ME410 KINEMATICS AND DYNAMICS OF MACHINES 
L T P C 

3 0 2 4 

Course objectives 
1. To comprehend the Kinematics and Dynamics of Machine Components. 
2. To analyze the Motion in Mechanisms. 
3. To design the Cam Systems, Gear and Gear trains. 
4. To analyze the Balancing and Vibrations for the rotating systems. 
5. To evaluate the principles of gyroscopes and gyroscopic laws for maintaining the 

stability of rotating systems. 
 

Course contents 

MECHANISMS AND MACHINES                            15 
Introduction - Types of Motion, Links, Kinematic Pair, Types of Joints, Degree of Freedom, 
Kinematic Chain, Mechanism and Structure, Inversions of Four-bar and Slider Crank 
Mechanism, Mobility of Mechanisms. Straight line Mechanisms. Velocity and Acceleration 
Analysis of Mechanisms: Absolute and Relative Motion, Velocity and Acceleration analysis 
of Single slider and four bar mechanisms by relative velocity method                                                     
   
CAMS AND GEARS          15 
Cams: Types of Cams and Followers, Cam Terminology, Derivatives of Follower Motion, Cam 
Profile Layout for plate cams. Gears: Classification of Gears, Gear Terminology, Law of 
Gearing, Contact Ratio, Interference, Undercutting. Gear trains: Simple, compound, reverted 
and epicyclic gear trains – speed ratio analysis by tabular method 
 
BALANCING, VIBRATIONS AND GYROSCOPES               15 
Balancing: Static Balancing and Dynamic balancing of Rotating Masses, Balancing of Several 
Masses in Different Planes, Balancing of Reciprocating Mass in single and two-cylinder 
engines. Gyroscopes - Basic concepts - gyroscopic law, effect of gyroscopic couple on ships 
and aircrafts.                                                                                                             

TOTAL PERIODS (Theory): 45 
LIST OF EXPERIMENTS 

1. Determination the moment of inertia of connecting rod / flywheel using compound 
pendulum method 

2. Determination the moment of inertia of turn table apparatus / bifilar suspension. 
3. Determination of range, sensitivity, effort of Watt / Porter governor  
4. Determination of Natural frequency of Spring mass system 
5. Determination of transverse frequency of beam. 
6. Determination of critical speed of shaft. 
7. Determination of gyroscopic couple using motorized gyroscope 
8. Vlab on experiments – ( Elliptical Cam Mechanism / Eccentric Cam Mechanism ) 
9. Vlab experiments –(Crank and Slotted Mechanism / Whitworth Mechanism/ Straight 

line Mechanisms) 
10. Fabrication of model for demonstrating the applications of simple mechanisms. 

 
TOTAL PERIODS (Lab): 30 

TOTAL PERIODS: 75 
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Course outcomes 
Upon completion of the course, students shall have ability to 

CO 1 Examine the basic terminologies of kinematics, position, velocity and 
acceleration of simple planar mechanisms. 

[AP] 

CO 2 Construction of cam profile for various motions. [AP] 
CO 3 Solve the problems in relation with gears and gear trains. [AP] 
CO 4 Calculate the balancing of rotating and reciprocating masses. [AP] 
CO 5 Determine gyroscopic effects in various applications and natural 

frequency of free vibration. 
[AP] 

CO 6 Conduct the Experiments to study the Governors and vibrations. [AN] 
 
TEXTBOOKS 

1. Rattan, S.S, “Theory of Machines”, 5th Edition, Tata McGraw-Hill, 2020. 
2. Uicker, Jr, John J., et al. Theory of Machines and Mechanisms. N.P., Cambridge 

University Press, 2023. 
3. Er. B.S. Ubhi, Dr. R.K. Singal, “Theory of Machines “S.K. Kataria & Sons Publications 

3rd Edition,2021. 
 
REFERENCE BOOKS 

1. R.S. Khurmi & J.K. Gupta” Theory of Machines”, 14th Edition, S Chand Publications, 
2020 

2. Ghosh. A and Mallick, A.K., “Theory of Mechanisms and Machines", 3rd Edition 
Affiliated East-West Pvt. Ltd., New Delhi, 2020 

3. R.K. Bansal, J.S. Brar, “A Textbook of Theory of Machines”,  Laxmi Publications, 2021 
 

WEB RESOURCES 
1. https://ocw.mit.edu/courses/2-032-dynamics-fall-2004/ 
2. https://nptel.ac.in/courses/112105268  
3. https://www.coursera.org/learn/physics-101-forces-kinematics 
4. https://www.edx.org/learn/mechanics 
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23ME411 FLUID FLOW ENGINEERING 
L T P C 

3 0 2 4 

Course objectives 
1. To learn about the application of mass and momentum conservation laws for fluid 

flows. 
2. To recall the importance of dimensional analysis. 
3. To obtain the velocity and pressure variations in various types of simple flows. 
4. To analyse the flow in water pumps and turbines. 
5. To examine the design considerations and applications of various turbines. 

Course contents 

PROPERTIES OF FLUID         15 
Definition of fluid, Newton’s law of viscosity, units and dimensions - physical properties of 
fluids, control volume, continuity equation and momentum equation - incompressible flow, 
Bernoulli’s equation and its applications - dimensional analysis: dimensionally homogeneous 
equations, Buckingham π theorem, basics of boundary layer theory. 
 
FLUID KINEMATICS          15  
Reynolds transport theorem, types of flow, strain rate, stream line, streak line, path lines and 
stream tubes - continuity equation in cartesian coordinates in 3d forms, velocity and 
acceleration of fluid particles; velocity potential function and stream function. Laminar and 
Turbulent Flow: Laminar flow, plane Poiseuille flow and couette flow, laminar flow through 
circular pipes, loss of head and power absorbed in viscous flow - turbulent flow – frictional 
losses in pipe flow, shear stress in turbulent flow, major and minor losses, Darcy's and 
Chezy's equation, equivalent pipe. 
 
ROTODYNAMIC MACHINES        15 
Theory of rotodynamic machines, various efficiencies, velocity components at entry and exit 
of the rotor, velocity triangles, centrifugal pumps, working principle, work done by the impeller 
and performance curves, cavitation in pumps - reciprocating pump, working principle. 
hydraulic turbines: classification of water turbines, heads and efficiencies, velocity triangles, 
axial, radial and mixed flow turbines - Pelton wheel, Francis turbine and Kaplan turbines, 
working and design principles. 

.                                                                  TOTAL PERIODS- THEORY: 45 
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. Determination of the rate of flow using Rotameter and compare the result with orifice 

and venturi meter. 
4. Verification of Bernoulli’s theorem.  
5. Determination of friction factor for a given set of pipes. 
6. Determination of minor losses in pipe fittings. 
7. Conduct a test on centrifugal pump and determine the performance characteristics. 
8. Conduct a test on Reciprocating pump and determine the performance characteristics. 
9. Determination of the performance characteristics of Pelton turbine 
10. Determination of the performance characteristics of a Francis Turbine. 

 

TOTAL PERIODS - LAB: 30  
TOTAL PERIODS: 75  
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Course outcomes 
Upon completion of the course, students shall have ability to 
CO 1 Apply the basic concepts, properties of fluids and applications of 

Bernoulli’s equation. 
[AP] 

CO 2 Formulate the relationship among the parameters in fluid phenomenon 
and to predict the performances of prototype by model studies. 

[AP] 

CO 3 Analyse the behaviour of fluids and its application through fluid 
kinematics. 

[AN] 

CO 4  Analyze laminar and turbulent flow in pipes and calculate the frictional 
losses. 

[AN] 

CO 5 Evaluate the performance of various pumps and turbines. [AN] 
 

TEXTBOOKS 
1. S.S. Rattan, “Fluid Mechanics & Hydraulic Machines”, Khanna Book Publishing, 2021. 
2. R. K. Bansal, “A Textbook of Fluid Mechanics and Hydraulic Machines,” Laxmi 

Publication, 2024. 
3. S. K. Som, G. Biswas and S. Chakraborty, “Introduction to Fluid Mechanics and Fluid 

Machines”, Tata McGraw Hill, 2nd Edition, 2021. 
 
REFERENCE BOOKS 

1. P.J. Pritchard, A.T. McDonald and R.W. Fox, “Introduction to Fluid Mechanics,” Wiley 
India, 2022. 

2. F.M. White, “Fluid Mechanics,” Tata McGraw Hill, 3rd Edition, 2022. 
3. Yunus Cengel and John Cimbala, “Fluid Mechanics Fundamentals and Application”, 

Tata McGraw Hill Publishing Company Pvt Ltd., 2nd Edition, New Delhi 2020. 
 
WEB RESOURCES 

1. https://onlinecourses.nptel.ac.in/noc22_ce85/preview 
2. https://www.britannica.com/science/fluid-mechanics/Hydrodynamics 
3. https://www.sciencedirect.com/topics/earth-and-planetary-sciences/fluid-mechanics 
4. https://onlinecourses.nptel.ac.in/noc19_me55/preview 
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23ME412 HEAT TRANSFER AND THERMAL MACHINES 
L T P C 

3 0 2 4 

Course objectives 
1. To impart a solid foundation in heat transfer, exposing students to the three basic 

modes namely conduction, convection and radiation. 
2. To enable the students to apply laws of heat and mass transfer in engineering 

applications and develop governing equations, solution procedures. 
3. To provide a brief insight on boiling and condensation heat transfer, and the analysis 

and design of heat exchangers. 
4. To introduce Computational Fluid Dynamics (CFD) for analyzing convective heat 

transfer in complex systems. 
5. To familiarize the concepts in radiative heat transfer including black and grey body 

radiations. 
 
Course contents 
CONDUCTION HEAT TRANSFER        15 
Taylor series, Fourier series, Laplace’s equation, Heat Equation, Boundary Conditions, three 
modes of heat transfer, Examples of equipment (like air conditioner and air cooler) involving 
heat transfer; Derivation of heat conduction equation in Cartesian, cylindrical and spherical 
geometry. Steady 1D solution for conduction heat transfer, Concept of conduction and film 
resistances, Critical insulation thickness, Lumped system approximation and Biota number; 
Heat transfer through pin fins, 2D conduction solutions for steady and unsteady heat transfer.  
 
CONVECTION HEAT TRANSFER AND HEAT EXCHANGERS    15 
Basic equations; Boundary layers; Forced convection; External and internal flows; Natural 
convective heat transfer; Dimensionless parameters for forced and free convection heat 
transfer; Correlations for forced and free convection; Pool boiling, Flow boiling; Film and drop 
wise condensation, Function, classification and configuration of heat exchangers, Evaluation 
of mean temperature difference, Heat exchanger effectiveness, Analysis, design using LMTD , 
NTU methods and selection of heat exchangers. Computational Fluid Dynamics (CFD) 
Analysis of Convective Heat Transfer, Heat Transfer Enhancement Techniques in Heat 
Exchangers. Heat transfer case study in Avionics Wall Design. 
 
RADIATION HEAT TRANSFER        15 
Interaction of radiation with materials; Definitions of radiative properties; Stefan Boltzmann’s 
law; Black and grey body radiation; Calculation of radiation heat transfer between surfaces 
using radiative properties; View factors and the radiosity method; Examples for two-body 
enclosures; Radiation shield. Radiative Heat Transfer in Participating Media. Radiative 
Properties and Spectral Analysis of Surfaces.                                                                       

TOTAL PERIODS (Theory): 45 
LIST OF EXPERIMENTS 

1. Determination of Thermal Conductivity of given specimen by two slab guarded hot 
plate method. 

2. Determination of heat transfer coefficient using natural convection apparatus. 
3. Determination of heat transfer coefficient of Forced convection inside tube. 
4. Determination of the emissivity of a given sample. 
5. Determination of the performance characteristics of a vapour compression system 
6. Determination of Viscosity, flash point and fire point of engine oil. 
7. Perform natural convection simulation using Virtual Labs and determine heat transfer 

coefficient.  
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8. Perform radiation simulation using Virtual Labs and determine the emissivity of 
different material surface. 

9. Determination of Heat Transfer Rate through a given Composite Wall using Composite 
Wall Apparatus. 

10. Experimental determination of Heat Transfer from pin-fin (Forced convection mode). 
 

TOTAL PERIODS (Lab): 30 
TOTAL PERIODS: 75 

Course outcomes 
Upon completion of the course, students shall have ability to 
CO 1 Compute heat transfer and temperature distribution in simple, composite 

systems and extended surfaces. 
[AP] 

CO 2 Interpret and analyze forced and free convection heat transfer. [AN] 
CO 3 Appraise the performance of heat exchangers using LMTD and NTU 

methods. 
[AN] 

CO 4 Classify and appraise the different modes of mass transfer. [AN] 
CO 5 Assess the radiative properties of a surface. [E] 
 
TEXTBOOKS 

1. Sachdeva R C, “Fundamentals of Engineering Heat and Mass Transfer”, New Age 
International, 2019. 

2. Kothandaraman C.P “Fundamentals of Heat and Mass Transfer”, New Age 
International, New Delhi, 2018. 

3. Rajput RK, “A Textbook of Heat and Mass Transfer”, S. Chand Publication, 2019. 
 
REFERENCE BOOKS 

1. Yunus.A.Cengel, Afstin J.Ghajar, “Heat and Mass Transfer – Fundamentals and 
Applications”, McGraw Hill, 5th Edition, 2017.  

2. Incropera, F. P. and De Witt, D. P., “Fundamentals of Heat and Mass Transfer”, 8th 
Edition, John Wiley and Sons, New York, 2018.  

3. Nag P.K, “Heat and Mass Transfer”, McGraw-Hill, 2019. 
 
WEB RESOURCES 

1. https://archive.nptel.ac.in/courses/112/108/112108149/ 
2. https://www.accessscience.com/content/article/a311100 
3. https://onlinecourses.nptel.ac.in/noc22_ch65/preview  
4. https://archive.nptel.ac.in/courses/103/101/103101137/ 
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23MC102 ENVIRONMENTAL SCIENCES 
L T P C 

1 0 0 0 

Course Objectives 
1 To learn the integrated themes on various natural resources. 
2 To gain knowledge on the type of pollution and its control methods 
3 To acquire an awareness about the current environmental issues and the 

social problems. 
4 To recall the environmental safety measures. 
5 To understand the importance environmental and social needs. 
6 To learn the integrated themes on various natural resources. 

 
Course Contents 

Natural Resources: 
Introduction-Forest resources: Use and abuse, case study-Major activities in forest-Water 
resources-over utilization of water, dams-benefits and problems. Mineral resources-Use 
and exploitation, environmental effects of mining- case study–Food resources- World food 
problems, case study. Energy resources -Renewable and non-renewable energy sources 
Land resources- Soil erosion and desertification – Role of an individual in conservation of 
natural resources.  
 
Environmental Pollutions: 
Definition – causes, effects and control measures of: a. Air Pollution-Acid rain - 
Greenhouse Effect-Global warming- Ozone layer depletion – case study- Bhopal gas 
tragedy. Water pollution c. Soil pollution - Solid waste management-Recycling of plastics-
Pyrolysis method- causes, effects and control measures of municipal solid wastes d. Noise 
pollution. e. Nuclear hazards-case study-Chernobyl nuclear disaster-Role of an individual in 
prevention of pollution. 
 
Social issues and the Environment: 
Sustainable development-water conservation, rain water harvesting, E-Waste Management 
– Environmental ethics: 12 Principles of green chemistry-Scheme of labelling of 
environmental friendly products (Eco mark) – Emission standards – ISO 14001 standard. 

 
Total Periods: 

30 

Course Outcomes 
Upon completion of the course, students shall have ability to 

CO 1 Recall and play an important role in transferring a healthy 
environment for future generation. 

[U] 

CO 2 Illustrate the importance of natural resources and conservation of 
biodiversity. 

[U] 

CO 3 Interpret and analyze the impact of engineering solutions in a global 
and societal context. 

[AN] 

CO 4 Apply the gained knowledge to overcome pollution problems. [AP] 
CO 5 Apply the acquired knowledge in various environmental issues and 

sustainable development. 
[AP] 
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Text Books 
1. AnubhaKaushik and C P Kaushik “Perspectives in Environmental Studies”4th 

Edition, Newage International (P) Limited, Publisher Reprint 2014. New Delhi 
2. William Cunningham and Mary Cunningham, “Environmental Science”, 13th 

Edition, McGraw Hill,2015  
3. Vir Singh, “Environment and Ecology”, Springer, 2024. 

 

Reference Books 
1. Ryan M. Niemiec, “The Strengths-based Workbook for Stress 

Relief”, 1st Edition, New Harbinger Publications, 2019.  

2. Viswanathan Gopalan, “Stress Management: An Integrated Approach”, Gyan 
Books, 2016. 

Web Resources 
1. https://thiswayup.org.au/courses/coping-with-stress-course/ 
2. https://www.classcentral.com/course/swayam-stress-management-14309 
3. https://www.coursera.org/courses?query=stress%20management 
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23MC103 SOFT SKILLS 
L T P C 

1 0 0 0 

Course Objectives 
1 To develop the student’s competency level and their capabilities.  
2 To teach the students to be effective in workplace and social environments.  
3 To create self confidence among the students and to resolve stress and conflict 

within themselves.  
4 To help the students to enhance their career skills by increasing their 

productivity and performances.  
5 To concentrate more on conversation skills, presentation skills, verbal ability, 

critical and creative thinking. 
 
Course Contents 

Professional Communication Skills: Introduction to the Soft Skills, Performance 
Evaluation 1 – Significance of Soft Skills - Understanding the basic Communication 
Principles –Listening Skills- Listening Exercises Speaking Skills- How to start and Sustain a 
Conversation- Speaking in Groups- Understanding self and Personal Branding, attitude, 
types of attitudes, Positive Attitude, Self Confidence and Self-Motivation - Personal 
Application/Action Taken. Advanced Writing Skills-Principles of Business Writing- E mails- 
Writing Reports- Types of Reports- Strategies for Report Writing-Personal 
Application/Action Taken. Verbal Ability- Analogy- Classification- Odd One Out-Idioms and 
Phrases- Sentence Correction- Empathy and its importance in career -Personal 
Application/Action Taken.                                                                                                                              
 
Interpersonal Communication: Nonverbal Communication- Individual, Groups and 
Cultures- Body Language- Attire and Etiquettes- Interpersonal Skills- dealing with diverse 
People- Networking- Emotional Intelligence and its importance. Personal Application/Action 
Taken. Developing Creativity-Critical Thinking and Problem-Solving Skills- Making the 
Right Choice- Never Give Up- Begin to Grow- Personal Application/Action Taken. 
Interviews- Facing Job Interviews - Planning and Preparing- Effective Resume along with 
Covering Letter- Planning and Preparing- Personal Application/Action Taken. Self-
Discipline - Self Presentation - Personal Application/Action Taken.  
 
Teamwork and Leadership Skills: Industry Expectations- Universal Hiring Rule- Personal 
Application/Action Taken. Importance of Human Values-Importance of Team Work- 
Developing Key Traits in Motivation, Persuasion, Negotiation and Leadership Skills- Being 
an Effective Team Player- Personal Application/Action Taken. Planning- Prioritization - 
Delegation- Conflict Management-Decision and its necessity in crucial situations- Group 
Discussion- Personal Application/Action Taken. Essential Skills in working Strategies- 
Presentation and Interaction Skills- What to Present and How- Being Assertive- Multimedia 
Presentation-Making Effective Presentations. Interview Skills- Do’s and Don’ts - Body 
Language – Answering the Common Questions of Interview- Performance Evaluation 2- 
Mock Interview     

Total Periods: 30 
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Course Outcomes 
Upon completion of the course, students shall have ability to 
CO 1 Recall the principles of soft skills required for their profession.  [U] 
CO 2 Understand the importance of Interpersonal communication Skills 

among individuals, groups and cultures.  
[U] 

CO 3 Apply verbal and non-verbal communication skills in corporate 
environment.  

[AP] 

CO 4 Analyze and apply creativity skills, critical thinking skills and problem-
solving skills.  

[AN] 

CO 5 Articulate oral and written messages in an appropriate and persuasive 
manner to suit specific purposes, audiences and contexts at work place.  

[AP] 

CO 6 Apply good teamwork skills and Leadership Skills [AP] 
 

Text Books 
1. Penrose, “Business Communication for managers: An advanced approach”, 

Cengage learning.  
2. H.E. Sales, “Professional Communication in Engineering”, Palgrave Macmillan 

2009.  
3. W. P. Scott, Bertil Billing, “Communication for Professional Engineers”, Thomas 

Telford, 1998. 
 

Reference Books 
1. Peter Davson-Galle, “Reason and Professional Ethics”, Ashgate Publishing, 

Ltd., 2009.  
2. William B. Gudykunst, “Cross Cultural and Inter Cultural Communication”, 

Sage Publications India Pvt Ltd, New Delhi, 2003.  
3. Joep Cornelissen, “Corporate Communications: Theory and Practice”, Sage 

Publications India Pvt Ltd, New Delhi, 2004. 
 

Web Resources 
1. https://onlinecourses.nptel.ac.in/noc16_hs15/preview 
2. https://www.getinternship.switchidea.com/NTAT/syllabus/InterpersonalCommunicatio

n 
3. https://smude.edu.in/smude/programs/bca/soft-skills.html 
4. https://swayam.gov.in/course/4047-developing-soft-skills-and-personality 
5. https://www.clearias.com/interpersonal-skills-including-communication-skills-for-csat/ 
6. https://www.bizlibrary.com/soft-skills-training/ 
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23MC104 
MANAGEMENT ORGANIZATIONAL 

BEHAVIOUR 

L T P C 

1 0 0 0 

Course Objectives 
1 To provide basic knowledge about management to familiarize the students with 

the management principles and organizational behavior. 

2 The enable the students to adapt & apply theoretical concepts in business 

3 To know about the role of manager in the area of management. 

4 To create and implement team building strategies for organization building. 

5 To recall the scope of organizational behavior in industries. 

 
Course Contents 

Management, Planning and Decision Making       
Introduction to Management- Concept and functions- Thought Managerial roles and styles-
Principles of Management - Levels of Management- Theories of Management - Classical, 
Scientific, Administrative, Behavioral, Management Sciences Theories. Organizational 
planning - Vision, Mission and goals, Types of plans, steps in planning process, 
approaches to planning, Planning in Dynamic Environment. Decision making process, 
types of decisions, decision making styles, Behavioural influences on decision making - 
Group decision making - Vroom’s Participative decision-making model. 
 
Individual, interpersonal and group behavior 
Definition, need and importance of Organizational behavior –Learning-Nature -Importance 
of Learning- Introduction and theories Motivation: Content and process theories-
Leadership: Styles and Theories - Perception-Personality – Attitudes- Definition, need and 
importance -Nature and scope-Importance of Groups and Teams- Role relationships and 
conflict-Group dynamics- Work values. Organization Theories: Maslow’s needs hierarchy 
theory, two factor theory of motivation, McGregor’s theory, ERG theory, McClelland’s 
needs theory, Valance Theory. 
 
Organizational Development                                                           
Organizational culture: Elements - Organizational climate– Factors affecting organizational 
climate-Organizational Commitment, Organizational change- Importance- Stability Vs 
Change- Proactive Vs Reaction change- Change process– Resistance to change- 
Managing changes- Managing International Workforce – Productivity- Alternative change 
management approaches and cultural contingencies - power to manage effectively; 
Empowerment and Participation strategies and tactics. 

Total Periods: 30 
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Course Outcomes 
Upon completion of the course, students shall have ability to 
CO 1 Identify and understand different management principles techniques in 

business environment. 
[U] 

CO 2 Apply management fundamentals and planning to solve organization 
problems and make effective decisions. 

[AP] 

CO 3 Understand and analyze the changes within an individual will change 
the group as well as the organization 

[AN] 

CO 4 Understand and analyze the leadership style and organization theories 
to create a productive environment to workforce. 

[AN] 

CO 5 Analyze the organizational climate and change management strategies 
and tactics 

[AN] 

CO 6 Apply the empowerment strategy and tactics for productivity  [AP] 
 

Text Books 
1. Nelson, Quick, Khandelwal, “Organizational Behavior”, 2nd Edition, Cengage 

Learning, 2016. 
2. Williams, Tripathy, “Principles of Management”, Cengage Learning, 2016. 
3. Aswathappa, K, “Organizational Behavior”, 12th Edition, Himalaya Publication, 

2016. 
4. Stephen Robbins, Timothy A. Judge, “Organizational Behavior”, 16th Edition, 

Prentice Hall India Pvt. Ltd, 2014. 
 

Reference Books 
1. Chandrani Singh, Aditi Khatri, “Principles and Practices of Management and 

Organizational Behavior”, Sage Publications, 2016. 
2. Richard L. Daft, “Understanding the Theory and Design of Organizations”, 

11th Edition, Cengage Learning, 2013. 
3. John M Ivancevich and Robert Konopaske, “Organizational Behavior and 

Management”, McGraw-Hill Education, 2013. 
4. UdaiPareek, Sushama Khanna, “Organization Behavior”, 3rd Edition, Oxford 

Publishing, 2012. 
 

Web Resources 
1. https://nptel.ac.in/syllabus/110105034/ 
2. https://nptel.ac.in/courses/110/105/110105033/ 
3. https://nptel.ac.in/courses/110/106/110106145/ 
4. https://www.studocu.com/in/document/vellore-institute-of-technology/organizational-

behaviour/lecture-notes/ob-notes/3208134/view 
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23MC105 GENERAL APTITUDE 
L T P C 

1 0 0 0 

Course Objectives 
1 To ensure that students learn to think critically about mathematical models for 

relationships between different quantities and use those models effectively to 
solve problems and reach conclusions about them. 

2 To impart skills that enable students to effectively use and interpret data, 
formulas, and graphs in the workplace. 

3 To create confidence in facing technical aptitude questions interviewed by 
recruiters 

4 To inculcate critical thinking process.  
5 To prepare them on problem solving skills.  

 
Course Contents 

Number Theory and Statistics  
Number Systems– HCF and LCM of Numbers – Decimal Fractions – Simplification – 
Square Root and Cube Root of a number – Surds and Indices – Problems on numbers – 
Percentage – Ratio and Proportion – Divisibility – Mixtures – Averages- Polynomials – 
Solving Equations and Inequalities – Discard’s rule of signs – Problems on ages – Chain 
rule – Time and Work – Time and Distance – Problems on Trains – Problems on Boats and 
Streams- Measures of central tendency – Mean, Median and Mode – Variance and 
Standard deviation Logarithms – Profit and Loss – Simple Interest – Compound Interest.                                                                          
 
Logic and Decision Making  
Analogy – Classification – Series completion – Coding and Decoding – Blood Relations – 
Puzzle Test – Direction Sense test – Logical Venn Diagrams - Number Ranking and Time 
Sequence Test – Decision Making – Assertion and Reason– Inserting the missing one – 
Logical Sequence of words – Syllogisms.                                                                                                                  
 
Reasoning  
Logic – Statement and Arguments – Statements and Assumptions – Statements and 
Course of Action – Statements and Conclusions – Deriving conclusions from passages – 
Functions – Different kinds of functions – Miscellaneous sets- Series – Analogy – 
Classifications – Analytical Reasoning – Problems on Cubes and Dice – Mirror Images – 
Water Images – Rule Detection. 

Total Periods: 30 
 

Course Outcomes 
Upon completion of the course, students shall have ability to 
CO 1 Recall the basics of Quantitative Techniques in a graded manner.  [U] 
CO 2 Outline the verbal and non-verbal nature of problems in reality and know 

the shortcut methods of solving it.  
[U] 

CO 3 Solve problems using their general mental ability.  [AP] 
CO 4 To give intense focus on improving and increasing the ability of solving 

real problems.  
[AP] 

CO 5 Think critically about mathematical models for relating different 
quantities to reach conclusion.  

[AP] 

CO 6 Enable effective use of data interpretation, formulas, graphs and 
assumptions.  

[AP] 
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Text Books 
1. Aggarwal R. S, “Quantitative Aptitude” Revised Edition, S. Chand Publication, 

2017. 
2. Abhijit Guha, “Quantitative Aptitude: Best for Competitive Examination”, McGraw 

Hill, 2021. 
3. Dinesh Kattar, “Quantitative Aptitude”, Pearson Edu, 2019. 

 

Reference Books 
1. Edgar Thorpe “Mental Ability & Quantitative Aptitude” 3rd Edition, McGraw 

Hill Education.  
2. Anand Dinesh Kattar, “Quantitative Aptitude”, Wiley, 2015. 
3. Shambhu Nath Jah, “Quantitative Aptitude”, Ramesh Publishing House, 

2020. 
 

Web Resources 
1. https://nptel.ac.in/courses/114106041/8 
2. https://nptel.ac.in/courses/111103020/2 
3. https://www.wiziq.com/tutorial/815468-quantitative-aptitude-reasoning-data-

interpretation-video-lectures 
4. https://learningpundits.com/contest?referrer=harsh.cse15@nituk.ac.in 
5. http://aptitudetraining.in/home/index.php 
6. https://www.udemy.com/vedicmaths/ 
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23MC106 LIFE SKILLS AND ETHICS 
L T P C 

1 0 0 0 

Course Objectives 
1 To develop communication competence in prospective engineers.  
2 To enable them to convey thoughts and ideas with clarity and focus.  
3 To develop report writing skills.  
4 To equip them to face interview & Group Discussion.  
5 To provide symbolic, verbal, and graphical interpretations of statements in a 

problem description.  
 
Course Contents 

Communication Skill:  
Introduction to Communication, The Process of Communication, Barriers to 
Communication, Listening Skills, Writing Skills, Technical Writing, Letter Writing, Job 
Application, Report Writing, Non-verbal Communication and Body Language, Interview 
Skills, Group Discussion, Presentation Skills, Technology-based Communication.                                                                       
 
Critical Thinking & Problem Solving:  
Creativity, Lateral thinking, Critical thinking, Multiple Intelligence, Problem Solving, Six 
thinking hats Mind Mapping & Analytical Thinking. Teamwork: Groups, Teams, Group Vs 
Teams, Team formation process, Stages of Group, Group Dynamics, Managing Team 
Performance & Team Conflicts.                                                                                                                  
 
Ethics, Moral & Professional Values:  
Human Values, Civic Rights, Engineering Ethics, Engineering as Social Experimentation, 
Environmental Ethics, Global Issues, Code of Ethics like ASME, ASCE, IEEE. Leadership 
Skills: Leadership, Levels of Leadership, Making of a leader, Types of leadership, 
Transactions Vs Transformational Leadership, VUCA Leaders, DART Leadership, 
Leadership Grid & leadership Formulation. 

Total Periods: 30 
Course Outcomes 
Upon completion of the course, students shall have ability to 
CO 1 Identify different life skills required in personal and professional life.  [U]  
CO 2 Develop an awareness of the self and apply well-defined techniques to 

cope with emotions and stress.  
[AP]  

CO 3 Explain the basic mechanics of effective communication and 
demonstrate these through presentations.  

[AN]  

CO 4 Use appropriate thinking and problem-solving techniques to solve new 
problems.  

[AP]  

CO 5 Recall the basics of teamwork and leadership  [U]  
 

Text Books 
1. Barun K. Mitra, “Personality Development & Soft Skills”, First Edition, Oxford 

Publishers, 2011.  
2. Kalyana, “Soft Skill for Managers”, 1st Edition, Wiley Publishing Ltd, 

2015.  
3. Larry James, “The First Book of Life Skills”, 1st Edition, Embassy 

Books, 2016  
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Reference Books 
1. Shalini Verma, “Development of Life Skills and Professional 

Practice”, 1st Edition, Sultan Chand (G/L) & Company, 2014  
2. John C. Maxwell, “The 5 Levels of Leadership”, Centre Street, A 

division of Hachette Book Group Inc, 2014.  
 

Web Resources 
1. https://www.coursera.org/courses?query=ethics 

2. https://www.coursera.org/browse/personal-development 

3. https://www.coursera.org/learn/success-with-integrity-business-ethics-

foundation 

4. https://library.shu.edu/philosophy/ethics 
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23MC107 STRESS MANAGEMENT 
L T P C 

2 0 0 0 

Course Objectives 
1 Recollect the basic principles of stress management  
2 Recognize your stress triggers and how to manage them  
3 Develop proactive responses to stressful situations  
4 Use coping tips for managing stress both on and off the job  
5 Learn to manage stress through diet, sleep and other lifestyle factors  
6 Develop a long-term action plan to minimize and better manage stress  

 
Course Contents 

Scientific Foundations of Stress: What is stress? – Sources of Stress – Types of Stress – 
Personality Factors and stress – Stress and the college student. Stress Psychophysiology: 
Stress and nervous system – Hypothalamic – Pituitary – Adrenal (HPA) Axis – Effect of 
Stress on Immune system – Health risk associated with chronic stress – Stress and Major 
Psychiatric disorders.                                                  
 
Developing Resilience to Stress: Understanding you stress level – Role of personality 
pattern, Self-esteem, Locus of control – Role of Thoughts Beliefs and Emotions – I & II – 
Life situation Intrapersonal: (Assertiveness, Time Management).                                                              
 
Strategies for Relieving Stress: Developing cognitive coping skills – Autogenic training, 
imagery and progressive relaxation – Other relaxation techniques – Exercise and Health – 
DIY strategies stress management. 

Total Periods: 30 
Course Outcomes 
Upon completion of the course, students shall have ability to 

CO 1 Recall the basic principles of stress management  [U]  
CO 2 Apply the concept of recognizing your stress triggers and find was 

to manage them.  
[AP]  

CO 3 Develop proactive responses to stressful situations  [AN]  
CO 4 Develop a long-term action plan to minimize and better manage 

stress  
[AP]  

  
Text Books 

1. Jonathan C. Smith, “Stress Management: A Comprehensive Handbook of 
Techniques and Strategies”, 1st Edition, Springer Publishing Company, 2011.  

2. Bob Stahl, Elisha Goldstein, Jon Kabat-Zinn, “A Mindfulness–based 

Stress Reduction Workbook”, 2nd Edition, New Harbinger 

Publications, 2019.  

Reference Books 
1. Ryan M. Niemiec, “The Strengths-based Workbook for Stress 

Relief”, 1st Edition, New Harbinger Publications, 2019.  
2. Viswanathan Gopalan, “Stress Management: An Integrated Approach”, 

Gyan Books, 2016. 

Web Resources 
 1. https://thiswayup.org.au/courses/coping-with-stress-course/ 

2. https://www.classcentral.com/course/swayam-stress-management-14309 
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23MCC01 INDIAN CONSTITUTION 
L T P C 

2 0 0 0 

Course Objectives 
1 To familiarize with basic information about Indian constitution  
2 To understand the fundamental rights and duties as citizens of India 

 
Course Contents 

Historical perspective, the making of the Constitution, The Role of the Constituent Assembly 
- Preamble and Salient features of the Constitution of India. Fundamental Rights, Directive 
Principles of State Policy, Fundamental Duties, Citizenship Article 5-11.                       

 
Federal structure, Powers of the Union and the states, Centre-State Relations, Union 
Executive – President, Prime Minister, Union Cabinet, Parliament, Supreme Court of India, 
State Executives – Governor, Chief Minister, State Cabinet, State Legislature, High Court 
and Subordinate Courts, Elections, Electoral Process, and Election Commission of India, 
Election Laws. Powers and Functions of Municipalities and Panchayat                               

 
Amendments - Methods, Emergency Provisions, National Emergency, President Rule, 
Financial Emergency, Provisions for SC & ST, OBC, women, children and backward 
classes, Right to Property, Freedom of Trade and Commerce. Agricultural Law. 

Total Periods: 30 
Course Outcomes 
Upon completion of the course, students shall have ability to 

CO 1 Explain the objectives of the Constitution of India and its formation  [U] 
CO 2 Recall state and central policies (Union and State Executive), 

fundamental Rights and their duties. 
[U] 

CO 3 Make use of legal directions in developing solutions to societal 
issues 

[AP] 

CO 4 Solve for competitive exams that requires knowledge of Indian 
Constitution 

[AP] 

  
Text Books 

1. D. D. Basu, “Introduction to the Constitution of India”, LexisNexis, New Delhi, 22nd 
edition, 2016. 

2. “Bare act-constitution of India”, The universal Publications, LexisNexis 2020, New 
Delhi, India. 

Reference Books 
1. Subhash. C. Kashyap, “Our Constitution: An Introduction to India’s Constitution 

and Constitutional Law”, National Book Trust, India, 5th edition, 2019. 
2. M. Laxmikanth, “Constitution of India”, Cengage Learning India. 1st edition 2018. 

Web Resources 
 1. https://unacademy.com/course/the-indian-constitution/NSKQ8XXQ 

2. https://unacademy.com/goal/upsc-civil-services-examination-ias-
preparation/KSCGY 

3. https://www.coursera.org/learn/constitution 
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23MC109 ESSENCE OF INDIAN TRADITIONAL KNOWLEDGE 
L T P C 

2 0 0 0 

Course Objectives 
1 To make understand the contribution of Indian mind in various fields. 
2 To cultivate critical appreciation of the thought content and provide insights 

relevant for promoting cognitive ability, health, good governance, aesthetic 
appreciation and right values. 

 
Course Contents 

Indian Ethics: Individual and Social – Society state and Polity (Survey) - Education 
systems – Agriculture (Survey) – Early & Classical Architecture – Medieval & Colonial 
Architecture.  

 
Astronomy in India – Martial Arts Traditions (Survey) - Indian Literatures - Indian 
Philosophical Systems - Indian Traditional Knowledge on Environmental Conservation - 
Ayurveda for Life, Health and Well-being.                                                                                                 

 
The Historical Evolution of Medical Tradition in Ancient India - Music in India - Classical & 
Folk dance - Theatre and Drama in India. 

Total Periods: 30 
Course Outcomes 
Upon completion of the course, students shall have ability to 

CO 1 Relate classical Indian traditions with contemporary 
traditions and culture. 

[U] 

CO 2 Recollect the thoughts of Indians in different disciplines. [U] 

CO 3 Apply the knowledge to the present context. [AP] 
CO 4 Discover a better appreciation and understanding of Indian 

traditions. 
[AP] 

  
Text Books 

1. Kapil Kapoor and Michel Danino, Textbook of “Knowledge Traditions and 
Practices of India”, Central Board of Secondary Education, 2017. 

2. Yogesh Atal, “Indian Society: Continuity and Change”, Pearson Education 
India, 2016. 

Reference Books 
1. Douglas Osto, “An Indian Tantric Tradition and Its Modern Global Revival”, 

Routledge publications, 2020. 
2. Rao C.N. Shankar, “Sociology: Principles of Sociology with an Introduction 

to Social Thoughts”, S Chand Publisher, 2019. 

Web Resources 
 1. http://nopr.niscair.res.in/handle/123456789/43  

2. https://nptel.ac.in/courses/109/104/109104102/ 
3. https://www.iks.org 
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23MC110 BIOLOGY 
L T P C 

2 0 0 0 

Course Objectives 
1 To understand the basic biological concepts related to engineering systems 
2 To have adequate knowledge about the various human anatomy and 

physiological systems.  
3 To impart the knowledge about biological systems in the environment. 
4 To enable the students to enter in to inter-disciplinary field.   
5 To recall the importance of biology in engineering applications. 

 
Course Contents 

Introduction, Science and Engineering – Phylogeny, Motivation, Methods, Synthesis, 
Biological Classification, Biology as whole, Applications of Biology, Principles of biology – 
Genetic Basics, substance for life – Basic organic chemical structure, chemical bonding, 
acid, base reactions, physicochemical interactions.                                                                                             
 
Cell – prokaryotes and eukaryotes, biological membrane, membrane transport, eukaryotic 
cell structure and function. Plant – plant division, Animal – reproductive strategies, Human – 
Skin, skeletal system, muscular system, nervous system, cardiovascular system, respiratory 
system, digestion, nutrition, excretory system.                                                                              
 
Industrial Microbiology and its Applications, Relationship between Engineering and Biology - 
Living things as solution, models, recipients, inadvertently affected. Biological solutions to 
Industrial Problems.  Cell organization, signalling and deciphering human genetic variation. 
 

Total Periods: 30 
Course Outcomes 
Upon completion of the course, students shall have ability to 

CO 1 Relate the biological system with engineering concepts [U] 
CO 2 Understands the anatomy and physiology of human system. [U] 

CO 3 Understand the concept of plant, animal and microbial systems 
and growth in real life situations 

[U] 

CO 4 Apply the knowledge of applications of biological systems in 
relevant industries. 

[AP] 

  
Text Books 

1. A Text book of Biotechnology, R.C.Dubey, S. Chand Higher Academic 
Publications, 2015. 

2. ThyagaRajan.S., Selvamurugan. N., Rajesh.M.P., Nazeer.R.A., Richard W. 
Thilagaraj, Barathi.S., and Jaganthan.M.K., “Biology for Engineers”, Tata 
McGraw-Hill, New Delhi, 2017. 

Reference Books 
1. Biology for Engineers, Arthur T. Johnson, CRC Press, Taylor and Francis, 

2014. 
2. David A. Vaccari, Peter F. Strom, James E. Alleman,” Environmental Biology 

for Engineers and Scientist”, A John Willey Inc. publication, 2018. 
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Web Resources 
 1. https://www.cellsalive.com/ 

2. https://www.visiblebody.com/teaching-anatomy/courseware 
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23MC500 SPORTS AND YOGA 
L T P C 

2 0 0 0 

Course Objectives 

1. Understand the importance of sound health and fitness principles as they relate to 
better health 

2. Stimulate their continued inquiry about Yoga, physical education, health and fitness. 
3. Create a safe, progressive, methodical and efficient activity-based plan to enhance 

improvement and minimize risk of injury. 
4. Develop physical activities as a lifetime pursuit and a means to better health. 
5. To understand the importance sports in global visibility. 

 
Course Contents 

Physical Education: Introduction - Meaning and objectives of Physical Education, Changing 
trends in Physical Education. Ancient & Modern Olympics (Summer & Winter), Awards and 
Honours in the field of Sports in India. Physical Fitness, Wellness & Lifestyle: Components 
of Physical fitness, Health related fitness, Preventing Health Threats through Lifestyle 
Change, Concept of Positive Lifestyle. 
 
Fundamentals of Anatomy: Define Anatomy, Effect of exercise on the functioning of Various 
Body Systems. (Circulatory System, Respiratory System, Neuro-Muscular System etc.). 
Postures: Concept of Postures, Causes of Bad Posture, Common Postural Deformities and 
advantages of Correct Posture. Yoga and Lifestyle: Introduction - Asanas, Pranayama, 
Meditation & Yogic Kriyas.  
 
Training and Psychology in Sports: Meaning, Warming up, Skill, Technique & Style. 

Meaning, Concept & Types of Aggressions in Sports. Adolescent Problems and their 

Management, Psychological benefits of exercise. Anxiety & Fear and its effects on Sports 

Performance. Doping: Meaning, Side Effects of Prohibited Substances. Sports Medicine: 

First Aid, Sports injuries and Management of Injuries. 

Total periods: 30 

Course Outcomes 

Upon completion of the course, students shall have ability to  
CO 1 Identify techniques for increasing concentration and decreasing anxiety which 

leads to stronger academic performance. 
[U] 

CO 2 Recollect various combination and forms and assess current personal fitness 
levels 

[U] 

CO 3 Understanding of psychological problems associated with the age and 
lifestyle. 

[U] 

CO 4 Apply biomechanical and physiological principles related to exercise and 
training. 

[AP] 

Text Books 
1. Ajmer Singh, “Modern Trends and Physical Education”, Kalyani Publication, 2019. 

2. B.K.S. Iyengar, “Light on Yoga”, Thorsons Publication, 2006 

3. Health and Physical Education – NCERT (11th and 12th Classes).2024. 

4. “Yoga Your Home Practice Companion”, Sivanandha Yoga Practice Centre.2018. 
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23ME111 ENGINEERING GRAPHICS 
L T P C 

1 0 4 3 

Course objectives 
1. To understand the method to construct the conic curves used in engineering 

applications. 
2. To recall the conversion of Isometric to orthographic views and vice versa. 
3. To learn the basic projection of straight lines and plane surfaces.  
4. To develop the imagination of solids inclined to one reference plane.  
5. To understand the development of surfaces used in various fields. 

 
Course contents 

Concepts and conventions: Drafting instruments, BIS conventions, drawing sheets, general 

principles of projection in quadrants: First angle projection – Third angle projection - Layout of 

views- Lettering and Dimensioning. 

 
LIST OF EXPERIMENTS 

1. Introduction to drafting software. 

2. Construction of conic curves (Ellipse, Parabola and Hyperbola) 

3. Construction of special curves (Cycloid and Involutes) 

4. Isometric to orthographic projections – manual sketches 

5. Isometric to orthographic projections – software sketches 

6. Projection of lines - inclined to HP, VP and Both HP & VP 

7. Projection of plane surfaces (Hexagon, Pentagon and circle) – inclined to any 

one of the principle planes 

8. Projection of solids (Prism and Pyramid) – inclined to HP 

9. Projection of solids (Cone and Cylinder) – inclined to VP 

10. Development of surfaces (Prism, Pyramid, Cone and Cylinder) 

11. Introduction to Perspective projection  

 

TOTAL PERIODS: 45 
Course outcomes 
Upon completion of the course, students shall have ability to 
CO 1 Recollect the basic concepts of engineering graphics. [U] 
CO 2 Sketch isometric projections and orthographic projections from pictorial views [AP] 
CO 3 Draw the projections of lines, planes and solids. [AP] 
CO 4 Develop lateral surfaces of solids including prisms and pyramids [AN] 
CO 5 Construct projections of lines, planes, solids and isometric views using 

modelling software. 
[AP] 

 
TEXTBOOKS 

1. Varghese P.I., “Engineering Drawing”, McGraw Hill Education Pvt. Ltd., 3e-2019. 
2. Basant Agarwal and C M Agarwal. “Engineering Drawing”, 2e, McGraw Hill Education, 

2019. 
3. Venugopal K. and Prabhu Raja V., “Engineering Graphics”, New Age International (P) 

Limited, 2018. 
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REFERENCE BOOKS 

1. Kumar VP, “Engineering Graphics”, CBSE-Book, 2024. 
2. Anand CM and Suresh V, “Engineering Graphics”, Nation Press, 2019. 

 

WEB RESOURCES 
1. http://nptel.ac.in/courses/112102101/ 
2. www.solidworks.com 
3. https://www.coursera.org/learn/introduction-to-engineering-design 
4. https://www.coursera.org/learn/fundamental-skills-in-engineering-design 

 


