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Vision Statement of RCET 

To be an academic institute of continuous excellence towards education and research in 

rural regime and provide service to nation in terms of nurturing potentially higher social, ethical 

and engineering companion graduands.  

 

Mission Statement of   RCET 

To foster and promote technically competent graduands by imparting the state of art 

engineering education in rural regime. 

 

To enunciate research assisted scientific learning by dissemination of knowledge towards 

science, agriculture, industry and national security. 

 

Vision of the Department 

To inculcate competence in the field of mechanical engineering for the students by 

providing quality education and learning opportunities to become ethically strong engineers for 

the development of society. 

 

Mission of the Department 

To provide fundamentals and technical skills in Mechanical Engineering through effective 

teaching-learning methodologies. 

To provide an ambience for research through collaborations with industry and academia. 

To inculcate the students' leadership quality through employability skills with ethical 

values. 
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PROGRAMME EDUCATIONAL OBJECTIVES (PEOs) 

 

PEO1 
Graduates will apply the knowledge of Mechanical Engineering concepts and 

innovative methods to solve real-world engineering problems. 

PEO2 
Graduates will have the required qualities for a successful carrier in Mechanical 

Engineering and related fields. 

PEO3 Graduates will exhibit professional skills with ethical values and teamwork. 
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PROGRAMME OUTCOMES (POs) 

PO1  
Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, 

and an engineering specialization to the solution of complex engineering problems. 

PO2 

Problem analysis: Identify, formulate, review research literature, and analyse complex engineering 

problems reaching substantiated conclusions using first principles of mathematics, natural sciences, 

and engineering sciences. 

PO3 

Design/development of solutions: Design solutions for complex engineering problems and design 

system components or processes that meet the specified needs with appropriate consideration for the 

public health and safety, and the cultural, societal, and environmental considerations. 

PO4 

Conduct investigations of complex problems: Use research-based knowledge and research 

methods including design of experiments, analysis and interpretation of data, and synthesis of the 

information to provide valid conclusions. 

PO5 

Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern 

engineering and IT tools including prediction and modelling to complex engineering activities with 

an understanding of the limitations. 

PO6 
Apply reasoning informed by the contextual knowledge to assess societal, health, safety, legal and 

cultural issues and the consequent responsibilities relevant to the professional engineering practice. 

PO7 

Environment and sustainability: Understand the impact of the professional engineering solutions 

in societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable 

development. 

PO8 
Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of 

the engineering practice. 

PO9 
Individual and team work: Function effectively as an individual, and as a member or leader in 

diverse teams, and in multidisciplinary settings. 

PO10 

Communication: Communicate effectively on complex engineering activities with the engineering 

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

and design documentation, make effective presentations, and give and receive clear instructions. 

PO11 

Project management and finance: Demonstrate knowledge and understanding of the engineering 

and management principles and apply these to one’s own work, as a member and leader in a team, 

to manage projects and in multidisciplinary environments. 

PO12 
Life-long learning: Recognize the need for, and have the preparation and ability to engage in 

independent and life- long learning in the broadest context of technological change. 
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Programme Specific Objectives (PSO) 

PSO1 

Graduates of the program will achieve optimized design by utilizing their knowledge in 

thermal engineering, material science, manufacturing, fluid power and computer 

integrated manufacturing. 

PSO2 
Graduates will be able to analyze and interpret by using modern tools and provide 

solutions to real time mechanical engineering and related problems. 

PSO3 

Graduates will learn managerial skills to work effectively in a team and are aware of the 

impact of professional engineering solutions in human community, environmental 

context, ethics and be able to communicate effectively. 
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CREDIT INFO 

Sl.No Category Credits 

1 Humanities and Social Science (HSS) 13 

2 Basic Science Courses (BSC)  25 

3 Engineering Science Courses (ESC) 25 

4 Professional Core Courses (PCC) 59 

5 Professional Electives Courses (PEC) 18 

6 Open Electives Courses (OEC) 12 

7 Employability Enhancement Courses (EEC) 17 

8 Mandatory Courses (MNC) - 

Total Credits 169 

 

Humanities and Social Science (HSS) 

Sl.no 
Course 

Code 
Course Title 

Course 

Type 
L T P Credit 

1.  24GE101 Heritage of Tamils HSS 1 0 0 1 

2.  24EN101 English for Engineers HSS 1 0 3 2.5 

3.  24GE201 Tamils and Technology HSS 1 0 0 1 

4.  24EN201 
Presentation and Language Skills 

Laboratory 
HSS 0 0 3 1.5 

5.  24MG601 Product Innovation & Entrepreneurship HSS 2 0 0 2 

6.  24GE701 Professional Ethics and Human Values HSS 2 0 0 2 

7.  24ME701 Industrial Engineering & Psychology HSS 3 0 0 3 

Basic Science Courses (BSC) 

Sl.no 
Course 

Code 
Course Title 

Course 

Type 

L T P Credit 

1.  24MA101 Matrices and Calculus BSC 3 1 0 4 

2.  24PH101 Engineering Physics BSC 3 0 2 4 

3.  24CY101 Engineering Chemistry BSC 3 0 2 4 

4.  24MA201 Complex Variables and Transforms BSC 3 1 0 4 

5.  24PH202 Applied Material Science BSC 3 0 0 3 
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6.  24CY401 Environmental Science and Engineering BSC 2 0 0 2 

7.  24MA302 
Probability, Statistics and Numerical 

Methods 
BSC 4 0 0 4 

Engineering Science Courses (ESC) 

S.No Course 

Code 
Course Title 

Course 

Type 

L T P Credit 

1.  24ME201 Engineering Graphics and Design ESC 1 0 4 3 

2.  24EE101 Fundamentals of Electrical Engineering ESC 2 0 4 4 

3.  24ME301 Engineering Mechanics ESC 3 1 0 4 

4.  24CS201 Programming for Problem Solving 

Using C 
ESC 2 0 4 4 

5.  24EC201 Fundamentals of Electronics 

Engineering 
ESC 2 0 2 3 

6.  24GE231 Workshop Practices ESC 0 0 3 1.5 

7.  24CS331 
Programming for Problem Solving In 

Python 
ESC 0 0 3 1.5 

8.  24EE404 IoT-Sensors and Devices ESC 3 0 2 4 

Professional Core Courses (PCC) 

S.No Course 

Code 
Course Title 

Course 

Type 

L T P Credit 

1.  24ME302 Engineering Thermodynamics PCC 3 0 0 3 

2.  24ME303 
Computer-Aided Design and Drafting 

for Mechanical Systems 
PCC 2 0 2 3 

3.  24ME304 Fluid Mechanics & Hydraulic Machines PCC 3 0 2 4 

4.  24ME305 Engineering Materials &Metallurgy PCC 2 0 2 3 

5.  24ME306 Manufacturing Processes PCC 3 0 2 4 

6.  24ME401 Thermal Engineering PCC 3 0 2 4 

7.  24ME402 Kinematics and Dynamics of Machines PCC 3 0 2 4 

8.  24ME403 Strength of Materials PCC 3 0 2 4 

9.  24ME404 Machine Tools and Machining PCC 3 0 2 4 

10.  24EC501 
Microprocessors, Microcontrollers and 

Interfacing Techniques 
PCC 3 0 2 4 

11.  24ME501 Metrology & Measurements PCC 2 0 2 3 
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12.  24ME502 Heat and Mass Transfer PCC 3 0 2 4 

13.  24ME601 Design of Machine Elements PCC 3 0 0 3 

14.  24ME602 Mechatronics, Robotics & Control PCC 3 0 2 4 

15.  24ME631 
Computer Aided Modelling and 

Assembly Laboratory 
PCC 0 0 2 1 

16.  24ME702 Design of Transmission Systems PCC 3 0 0 3 

17.  24ME703 Finite Element Analysis PCC 3 0 2 4 

Professional Electives Courses (PEC) 

S.No Course 

Code 
Course Title 

Course 

Type 

L T P Credit 

Professional Elective- I (Materials And Design Stream) 

1.  24ME571 Foundation Skills In Integrated Product 

Development 
PEC 3 0 0 3 

2.  24ME572 Engineering Optimization PEC 3 0 0 3 

3.  24ME573 Bio-Materials PEC 3 0 0 3 

4.  24ME574 
Micro And Nano Electro-Mechanical 

Systems 
PEC 3 0 0 3 

5.  24ME575 Geometric Modeling PEC 3 0 0 3 

6.  24ME576 Composite materials PEC 3 0 0 3 

PROFESSIONAL ELECTIVE- II (Automotive ENGINEERING STREAM) 

1.  24ME581 Intelligent Vehicle System PEC 3 0 0 3 

2.  24ME582 Automotive Testing PEC 3 0 0 3 

3.  24ME583 Electric And Hybrid Vehicle Systems PEC 3 0 0 3 

4.  24ME584 Automotive Electronic Systems PEC 3 0 0 3 

5.  24ME585 Automotive Emission & NVH Control PEC 3 0 0 3 

6.  24ME586 Automotive Styling PEC 2 0 2 3 

PROFESSIONAL ELECTIVE- III (THERMAL STREAM) 

1.  24ME671 Computational Fluid Dynamics PEC 2 0 2 3 

2.  24ME672 Refrigeration And Air Conditioning PEC 2 0 2 3 

3.  24ME673 Energy Conversion Technologies PEC 2 0 2 3 

4.  24ME674 Renewable Energy PEC 2 0 2 3 
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5.  
24ME675 

Design Of Heating And Ventillation 

Systems 
PEC 2 0 2 3 

6.  24ME676 Gas Dynamics And Jet Propulsion PEC 2 0 2 3 

PROFESSIONAL ELECTIVE- IV (MANUFACTURING STREAM) 

1.  24ME681 Pneumatic And Hydraulic Systems PEC 2 0 2 3 

2.  24ME682 Additive Manufacturing PEC 2 0 2 3 

3.  24ME683 Computer Integrated Manufacturing PEC 2 0 2 3 

4.  24ME684 Advance In Welding Technology PEC 2 0 2 3 

5.  24ME685 Non-Destructive Testing PEC 2 0 2 3 

6.  24ME686 Intelligent Manufacturing PEC 2 0 2 3 

PROFESSIONAL ELECTIVE- V (INDUSTRIAL ENGINEERING STREAM) 

1.  24ME771 Statistical Quality Control PEC 3 0 0 3 

2.  24ME772 Operation Research PEC 3 0 0 3 

3.  24ME773 Supply Chain Management PEC 3 0 0 3 

4.  24ME774 Total Quality Management PEC 3 0 0 3 

5.  24ME775 Product Development And Management PEC 3 0 0 3 

6.  24ME776 Digital Marketing PEC 3 0 0 3 

PROFESSIONAL ELECTIVE- VI (ROBOTICS &AUTOMATION STREAM) 

1.  24ME781 Industry 4.0 PEC 3 0 0 3 

2.  24ME782 Industrial Robotics PEC 3 0 0 3 

3.  24ME783 Industrial Automation PEC 3 0 0 3 

4.  24ME784 Industrial Networking PEC 3 0 0 3 

5.  24ME785 Virtual Instrumentation Systems PEC 3 0 0 3 

6.  24ME786 Material Handling Systems PEC 3 0 0 3 

Open Electives Courses (OEC)  

S.No Course 

Code 

Course Title Course 

Type 

L T P Credit 

OPEN ELECTIVE-I (Artificial Intelligence and Computer science and Engineering) 

1.  
24AI601 

Artificial Intelligence and Machine 

Learning Fundamentals 
OEC 3 0 0 3 

2.  
24AI602 

Business Intelligence and Its 

Applications 

OEC 
3 0 0 3 
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3.  24AI603 Data Science Fundamentals OEC 3 0 0 3 

4.  24CS601 Augmented Reality / Virtual Reality OEC 3 0 0 3 

5.  24CS602 Full Stack Development OEC 3 0 0 3 

6.  24CS603 Software Testing and Quality Assurance OEC 3 0 0 3 

7.  24CS604 Cloud Computing OEC 3 0 0 3 

OPEN ELECTIVE-II (Civil and Agricultural Engineering) 

1.  24AG601 Principles of Crop Production OEC 3 0 0 3 

2.  24AG602 Dairy and Food Engineering OEC 3 0 0 3 

3.  24AG603 Post-Harvest Technology OEC 3 0 0 3 

4.  24AG604 Agricultural Finance, Banking and Co-

operation 

 

OEC 

 

3 

 

0 

 

0 

 

3 

5.  24CI601 Rural Development OEC 3 0 0 3 

6.  24CI602 Geographic Information System OEC 3 0 0 3 

7.  24CI603 Water Resources management OEC 3 0 0 3 

8.  24CI604 Climate Change and its Impact OEC 3 0 0 3 

OPEN ELECTIVE-III (Bio Medical and Electrical Engineering) 

1.  24BM701 Wearable Devices OEC 3 0 0 3 

2.  24BM702 Telemedicine and Healthcare Delivery OEC 3 0 0 3 

3.  24BM703 Medical Informatics OEC 3 0 0 3 

4.  24BM704 Basics of Human Anatomy and 

Physiology 

OEC 3 0 0 3 

5.  24EE701  Robot Process Automation OEC 3 0 0 3 

6.  24EE702  Electric vehicle Technology OEC 3 0 0 3 

7.  24EE703 Smart Grid OEC 3 0 0 3 

8.  24EE704 Energy Conservation and Management OEC 3 0 0 3 

OPEN ELECTIVE-IV (Electronics and Communication  and Instrumentation) 

1.  24EC501 Nano Electronics OEC 3 0 0 3 

2.  24EC503 Digital Signal Processing OEC 3 0 0 3 

3.  24EC504 Fuzzy Logic Systems and ANN OEC 3 0 0 3 

4.  24EC506 Fiber Optic Sensors OEC 3 0 0 3 

5.  24MG701 Industrial Instrumentation OEC 3 0 0 3 

6.  24MG702 Process Automation and Control OEC 3 0 0 3 
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7.  24MG703 Control Systems OEC 3 0 0 3 

8.  24MG704 Micro Electromechanical Systems OEC 3 0 0 3 

Employability Enhancement Courses (EEC) 

S.No Course 

Code 

Course Title Course 

Type 

L T P Credit 

1.  24ME351 
Mini Project – I (Introduction to 

Innovative Projects) 
EEC 0 0 2 1 

2.  24ME451 Mini Project – II (Design and 

development of the product) 
EEC 0 0 2 1 

3.  24EN451 Soft Skills Development  EEC 0 0 2 1 

4.  24ME551 
Mini Project – III (Community based 

Project) 
EEC 0 0 2 1 

5.  24EN651 Business and Managerial 

Communications  
EEC 0 0 2 1 

6.  24GE551 Quantitative and Reasoning Skills-I  EEC 0 0 2 1 

7.  24ME651 Mini Project-IV (Micro Project) EEC 0 0 2 1 

8.  24GE651 Quantitative and Reasoning Skills-II  EEC 0 0 2 1 

9.  24ME751 
Project Work Phase- I (Design & 

Analysis) 
EEC 0 0 4 2 

10.  24ME752 Industrial Training / Internship EEC 0 0 0 2 

11.  24ME851 Project Work Phase- II (Prototype& 

Testing) 
EEC 0 0 10 5 

Mandatory Courses (MNC) 

S.No Course 

Code 

Course Title Course 

Type 

L T P Credit 

1.  24MC101 Induction Programming MNC THREE WEEKS  

2.  
24MC201 

Sports and Yoga for Youth 

Empowerment - I 
MNC 0 0 2 0 

3.  24MC202 NCC Credit Course Level - I MNC 1 0 2 1# 

4.  
24MC301 

Sports and Yoga for Youth 

Empowerment - II 
MNC 0 0 2 0 

5.  24MC401 NCC Credit Course Level - II MNC 1 0 2 1# 

6.  24MC601 Disaster Management MNC 1 0 0 1# 

7.  24MC701 Constitutions of India MNC 1 0 0 1# 

# denotes no credit 
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Recommended Courses for IST
 SEMESTER 

S. 

No. 

Course 

Code 
Course Title 

Course 

Category 
L T P C 

THEORY COURSES 

1. 24GE101 தமிழர ்மரபு / Heritage of Tamils HSS 1 0 0 1 

2. 24MA101 Matrices and Calculus BSC 3 1 0 4 

INTEGRATED COURSES 

3. 24EN101 English For Engineers HSS 1 0 3 2.5 

4. 24PH101 Engineering Physics BSC 3 0 2 4 

5. 24CY101 Engineering Chemistry BSC 3 0 2 4 

6. 24ME201 Engineering Graphics and Design ESC 1 0 4 3 

7. 24EE101 
Fundamentals of Electrical 

Engineering 
ESC 2 0 4 4 

MANDATORY COURSES  

8. 24MC101 Induction Programming MNC Three Weeks 

  Total  14 1 15  22.5 
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Recommended Courses for IInd SEMESTER 

S. 

No. 

Course 

Code 
Course Title 

Course 

Category 
L T P C 

THEORY COURSES 

1. 24GE201 தமிழரும் ததொழில்நுட்பமும் /  

Tamils and Technology 
HSS 1 0 0 1 

2. 24MA201 Complex Variables and Transforms BSC 4 0 0 4 

3 24PH202 Applied Material Science BSC 3 0 0 3 

4 24CY401 
Environmental Science and 

Engineering 
BSC 2 0 0 2 

5 24ME301 Engineering Mechanics ESC 3 1 0 4 

INTEGRATED COURSES 

6 24CS201 
Programming For Problem Solving 

Using C 
ESC 2 0 4 4 

7 24EC201 
Fundamentals of Electronics 

Engineering 
ESC 2 0 2 3 

LABORATORY COURSES 

8 24GE231 Workshop Practices ESC 0 0 3 1.5 

9 24EN201 
Presentation and Language Skills 

Laboratory  
HSS 0 0 3 1.5 

MANDATORY COURSES  

10 24MC201 
Sports and Yoga For Youth 

Empowerment - I MNC 0 0 2 0 

11 24MC202 NCC Credit Course Level - I MNC 1 0 2 1# 

  Total  17 1 12 24 
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பாடநெறி 

குறியீடு: 
24GE101 

பாடத்தின் 

தலைப்பு: 
தமிழரம்ரபு 

கிநெடிட்         1    L – T – P 1-0-0 

 

 

அைகு III ொட்டுப்புறக் கலைகள் மற்றும் வீெ விலளயாட்டுகள்: [3hours] 

ததருக்கூத்து, கரகொட்டம், வில்லுப்பொடட்ு, கணியொன் கூத்து, ஒயிலொட்டம், ததொல்பொவைக் கூத்து, 

சிலம்பொட்டம், ைளரி, புலியொட்டம், தமிழரக்ளின் விவளயொடட்ுகள். 

 

பாடத்திட்ட நொக்கங்கள்: 

1. தமிழின் மதசச்ொரப்ற்ற தன்வம, இந்திய தமொழிக் குடும்பத்தின் திரொவிட தமொழி, 

திருக்குறளின் கருத்துக்கள், சமயங்களின் தொக்கம், நவீன இலக்கிய ைளரச்ச்ி 

ஆகியைற்வற நிவனவு கூரத்ல். 

2. தமிழரக்ளின் சமூக மற்றும் தபொருளொதொர ைொழ்வில் நடுகல், சிற்பங்கள், சிவலகள் 

மற்றும் அழகிய வகவிவனப் தபொருடக்ள், இவசக்கருவிகள் ஆகியைற்றின் 

ததொடரப்ுவடய அறிவைக் தகொடிடட்ுக் கொடட்ுதல். 

3. ததருக்கூத்து, கரகொட்டம், வில்லுப்பொடட்ு, கணியொன் கூத்து, ஒயிலொட்டம், ததொல்பொவைக் 

கூத்து, சிலம்பொட்டம், ைளரி, புலியொடட்ம், தமிழரக்ளின் விவளயொடட்ுகவள மனதில் 

பதிய வைத்தல். 

4. தமிழ்நொட்டின் தொைரங்கள் மற்றும் விலங்கினங்கள், சங்க நகரங்கள் மற்றும் 

துவறமுகங்கள், சங்க கொலத்தின் ஏற்றுமதி மற்றும் இறக்குமதிகவள 

நிவனவுபடுத்துதல், தைளிநொடுகளில் தசொழர ்பவடதயடுப்வபக் கண்டறிதல். 

5. இந்திய விடுதவலப் தபொரில் தமிழரக்ளின் பங்வகக் கண்டறிதல், இந்திய மருத்துைத்தில் 

சித்த மருத்துைத்தின் பங்குக்கு இவணயொக இந்தியொவின் பிற பகுதிகளில் தமிழ்ப் 

பண்பொட்டின் தொக்கத்வத அவடயொளம் கொணுதல். 

அைகு I நமாழி மற்றும் இைக்கியம்: [3hours] 

இந்திய தமொழிக் குடும்பங்கள் – திரொவிட தமொழிகள் – தமிழ் ஒரு தசம்தமொழி – தமிழ் 

தசை்விலக்கியங்கள் - சங்க இலக்கியத்தின் சமயச ்சொரப்ற்ற தன்வம – சங்க இலக்கியத்தில் 

பகிரத்ல் அறம் - திருக்குறளில் தமலொண்வமக் கருத்துக்கள் – தமிழ்க் கொப்பியங்கள், 

தமிழகத்தில் சமண தபௌத்த சமயங்களின் தொக்கம்- பக்தி இலக்கியம், ஆழ்ைொரக்ள் மற்றும் 

நொயன்மொரக்ள் – சிற்றிலக்கியங்கள் – தமிழில் நவீன இலக்கியத்தின் ைளரச்ச்ி – தமிழ் 

இலக்கிய ைளரச்ச்ியில் பொரதியொர ்மற்றும் பொரதிதொசன் ஆகிதயொரின் பங்களிப்பு. 

அைகு II மெபு - பாலற ஓவியங்கள் முதை் ெவீன ஓவியங்கள் வலெ - 

சிற்பக்கலை: 
[3hours] 

நடுகல் முதல் நவீன சிற்பங்கள் ைவர – ஐம்தபொன் சிவலகள் – பழங்குடியினர ் மற்றும் 

அைரக்ள் தயொரிக்கும் வகவிவனப் தபொருட்கள், தபொம்வமகள் – ததர ் தசய்யும் கவல – 

சுடுமண் சிற்பங்கள் – நொடட்ுப்புறத் ததய்ைங்கள் – குமரிமுவனயில் திருைள்ளுைர ்சிவல – 

இவசக் கருவிகள் – மிருதங்கம், பவற, வீவண, யொழ், நொதஸ்ைரம் – தமிழரக்ளின் சமூக 

தபொருளொதொர ைொழ்வில் தகொவில்களின் பங்கு. 
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அைகு IV தமிழெக்ளின் திலைக் நகாட்பாடுகள்: [3hours] 

தமிழகத்தின் தொைரங்களும், விலங்குகளும் - ததொல்கொப்பியம் மற்றும் சங்க இலக்கியத்தில் 

அகம் மற்றும் புறக் தகொட்பொடுகள் - தமிழரக்ள் தபொற்றிய அறக்தகொட்பொடு - சங்ககொலத்தில் 

தமிழகத்தில் எழுத்தறிவும், கல்வியும் - சங்ககொல நகரங்களும் துவறமுகங்களும் - 

சங்ககொலத்தில் ஏற்றுமதி மற்றும் இறக்குமதி - கடல் கடந்த நொடுகளில் தசொழரக்ளின் தைற்றி. 

 

அைகு V இெ்திய நதசிய இயக்கம் மற்றும் இெ்திய பை்பாட்டிற்குத் தமிழெக்ளின் 

பங்களிப்பு: 
[3hours] 

இந்திய விடுதவலப்தபொரில் தமிழரக்ளின் பங்கு - இந்தியொவின் பிறப்பகுதிகளில் தமிழ்ப்  

பண்பொட்டின் தொக்கம் - சுயமரியொவத இயக்கம் - இந்திய மருத்துைத்தில், சித்த மருத்துைத்தின் 

பங்கு - கல்தைடட்ுகள், வகதயழுத்துப்படிகள் - தமிழ்ப்  புத்தங்கங்களின் அசச்ு ைரலொறு. 

 

பாடநெறி முடிவுகள் (பாமு): 

பொடதநறியின் முடிவில், மொணைர ்பின்ைரும் திறன்கவளப் தபறுைர:் 

 

 

 

 

 

 

 

 

பொமு பாடநெறி முடிவுகள் மிக உயெ்ெ்த 

அறிவாற்றை் 

ெிலை 

அலகு I 

பொமு: 

தமிழின் மதசச்ொரப்ற்ற தன்வம, திரொவிட தமொழியின் பங்கு, 

திருக்குறளின் கருத்துக்கள், சமயங்களின் தொக்கம், நவீன 

இலக்கிய ைளரச்ச்ி ஆகியைற்வறயும் 

ததரிந்துதகொள்கிறொரக்ள். 

தக 1 

அலகு II 

பொமு: 

தமிழரக்ளின் சமூக மற்றும் தபொருளொதொர ைொழ்வில் நடுகல், 

சிற்பங்கள், சிவலகள் மற்றும் அழகிய வகவிவனப் 

தபொருட்கள், இவசக்கருவிகள் ஆகியைற்வற  விைரிக்கும் 

ஆற்றவல தபறுகிறொரக்ள். 

தக 2 

 
அலகு III 

பொமு: 

தமிழரக்ளின் பொரம்பரிய விவளயொட்டுகவள ததரிந்து 

தகொள்ளுைதொல் விவளயொட தைண்டும் ஏன்ற ஆரை்த்வத 

தபறுகிறொரக்ள். 

தக 1 

அலகு IV 

பொமு: 

தமிழ்நொட்டின் தொைரங்கள் மற்றும் விலங்கினங்கள் பற்றிய 

அறிவையும், சங்க கொல கட்டிடக்கவல, ஏற்றுமதி மற்றும் 

இறக்குமதி ததொழில் நுட்ப அறிவை தபறுகிறொரக்ள்.. 

தக 1 

அலகு V 

பொமு: 

இந்திய விடுதவலப் தபொரில் தமிழரக்ளின் பங்வகயும், இந்திய 

மருத்துைத்தில் சித்த மருத்துைத்தின் பங்கு இவணயொக 

இருப்பவதயும், ததரிந்து தகொள்கிறொரக்ள். 

தக 1 
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பாடநெறி முடிவுகள் மற்றும் ெிெை் முடிவுகள் ஒப்பிடுதை் 

 

 

நிவல 3- அதிக ஒத்துப்தபொதல், நிவல 2- மிதமொக ஒத்துப்தபொதல், நிவல 

1- குவறைொக ஒத்துப்தபொதல், நிவல 0- ஒத்துப்தபொகவில்வல 

மதிப்பீட்டுத் திட்டம்: 

 

மதிப்பீடட்ு முவற 

 

 

 

 

 

 

 

 

 

பொமுகள் 

மிக உயெ்ெ்த 

அறிவாற்றை் 

ெிலை 

      பாடநெறி முடிவுகள் 

1 2 3 4 5 6 7 8 9 10 11 12 

பொமு1 தக 1 2 - - - - - - - - - - - 

பொமு2 தக 2 1 - - - - - - - - - - - 

-பொமு3 தக 1 1 - - - - - - - - - - - 

பொமு4 தக 1 1 - - - - -- - - - - - - 

பொமு5 தக 1 1 - - - - - - - - - - - 

கூறுகள் மதிப்பீடட்ின் ைவக 
அதிகபட்ச 

மதிப்தபண்கள் 

குவறக்கப்பட்ட 

மதிப்தபண்கள் 

இறுதி 

மதிப்தபண்கள் 

ததொடரச்ச்ியொன 

உள் ததரவ்ு  

ததொடரச்ச்ியொன 

உள் ததரவ்ு – I 
100 40 

40 
ததொடரச்ச்ியொன 

உள் ததரவ்ு – II 
100 40 

இறுதி பருை 

ததரவ்ு 
எழுத்து ததரவ்ு 100 60 60 

தமொத்தம் 100 

ப்ளூமின் ைவக ததொடரச்ச்ியொன 

மதிப்பீடட்ு தசொதவனகள் 

இறுதி ததரவ்ு 

1 2 

நிவனவில் 

தகொள்ளுதல் 

60 50 60 

புரிந்து 

தகொள்ளுதல் 

40 50 40 

விண்ணப்பித்தல் 0 0 0 

பகுப்பொய்வுதல் 0 0 0 

மதிப்பிடுதல் 0 0 0 

உருைொக்குதல் 0 0 0 
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இறுதி பருவ நதெவ்ு: (நகள்வி முலற) 

o ஒை்தைொரு யூனிடட்ும் இரண்டு 2 மதிப்தபண் வினொக்கவளயும் ஒரு 16 

மதிப்தபண் வினொவையும் (இரண்டில் ஒன்று) தகொண்டுள்ளது. 

o பதிவனந்து தகள்விகளுக்கும் பதிலளிக்க தைண்டும். 

TEXT BOOKS 

1. .தமிழகைரலொறு - மக்களும்பண்பொடும் - தக. தக. பிள்வள (தைளியீடு: 

தமிழ்நொடுபொடநூல்மற்றும்கல்வியியல்பணிகள்கழகம் ).  

2. கணினித்தமிழ் –முவனைர ்இல. சுந்தரம். (விகடன்பிரசுரம்).  

3. கீழடி - வைவகநதிக்கவரயில்சங்ககொலநகரநொகரிகம் 

(ததொல்லியல்துவறதைளியீடு) 

4. தபொருவந - ஆற்றங்கவரநொகரிகம். (ததொல்லியல்துவறதைளியீடு) 

5. Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL – 

(in print)  

6. Social Life of the Tamils - The Classical Period (Dr.S.Singaravelu) (Published by: 

International Institute                  of Tamil Studies.  

 

REFERENCE BOOKS  

1. Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D. Thirunavukkarasu) 

(Published by: International Institute of Tamil Studies).  

2.The Contributions of the Tamils to Indian Culture (Dr.M.Valarmathi) (Published by: 

International Institute of Tamil Studies.)  

3. Keeladi - ‘Sangam City C ivilization on the banks of river Vaigai’ (Jointly Published by: 

Department of Archaeology & Tamil Nadu Text Book and Educational Services Corporation, 

Tamil Nadu)  

4. Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay) 

(Publishedby: The Author) 

5.. Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu 

Text Bookand Educational Services Corporation, Tamil Nadu)  

6.. Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL) – 

Reference Book. 
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Course 

Code: 
24GE101 Course Title: Heritage of Tamils 

Credits: 1 L – T – P 1-0-0 
 

COURSE OBJECTIVES: 

 Recalling the secular nature of Tamil, the Dravidian language of the Indian language family, 
the ideas of Thirukkural, the influence of religions and the development of modern literature. 

 To outline the relevant knowledge of Nadukal, sculptures, statues and beautiful handicrafts, 
musical instruments in the social and economic life of Tamils. 

 Terukhoothu, Karakatam, Villuppattu, KanyanKoothu, Wailatam, DholpaVaikhuthoo, 

Silampattam, Valali, Puliyattam, Memorizing the games of Tamils 

 Flora and fauna of Tamil Nadu, Sangam cities and ports, reminiscence of exports and 
imports of Sangam period, tracing Chola invasion abroad. 

 Identify the role of Tamils in the Indian Liberation War and identify the influence of Tamil 
culture in other parts of India along with the role of Siddha medicine in Indian medicine. 

 

UNIT I Language and Literature [3 hours] 

Language Families in India - Dravidian Languages – Tamil as aClassical Language - Classical 

Literature in Tamil – Secular Nature of Sangam Literature – Distributive Justice in Sangam 

Literature - Management Principles in Thirukural - Tamil Epics and Impact of Buddhism & 

Jainism in Tamil Land - Bakthi Literature Azhwars and Nayanmars - Forms of minor Poetry - 

Development of Modern literature in Tamil - Contribution of Bharathiyar and Bharathidhasan. 

UNIT II Heritage - Rock Art Paintings to Modern Art – Sculpture [3 hours] 

Hero stone to modern sculpture - Bronze icons - Tribes and their handicrafts - Art of temple car 

making - Massive Terracotta sculptures, Village deities, Thiruvalluvar Statue at 

Kanyakumari, Making of musical instruments - Mridhangam, Parai, Veenai, Yazh and 

Nadhaswaram - Role of Temples in Social and Economic Life of Tamils. 

Unit III Folk and Martial Arts [3 hours] 

Therukoothu, Karagattam, VilluPattu, KaniyanKoothu, Oyillattam, Leatherpuppetry, Silambattam, 

Valari, Tiger dance - Sports and Games of Tamils. 

UNIT IV Thinai Concept of Tamils [3 hours] 

Flora and Fauna of Tamils &Aham and Puram Concept from Tholkappiyam and Sangam Literature 

–Aram Concept of Tamils - Education and Literacy during Sangam Age - Ancient Cities and Ports 

ofSangam Age - Export and Import during Sangam Age - Overseas Conquest of Cholas. 

UNIT V Contribution of Tamils to Indian National Movement and Indian 

Culture 

[3 hours] 

Contribution of Tamils to Indian Freedom Struggle - The Cultural Influence of Tamils over the 

other parts of India – Self-Respect Movement - Role of Siddha Medicine in Indigenous Systems 

of Medicine – Inscriptions & Manuscripts – Print History of Tamil Books. 
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Course outcomes: 

On completion of the course, the student will have the ability to: 

 

COs Course Outcomes Highest cognitive 

level 

CO1 Know the secular nature of Tamil, the role of Dravidian language, the ideas 

of Thirukkural, the influence of religions and the development of modern 

literature. 

K1 

CO2 Understand the social and economic life of the Tamils and to describe 

sculptures, statues and beautiful handicrafts, musical instruments. K2 

 

CO3 

Get the interest in playingTerukoothu, Karakatam, Villuppattu, 

KanyanKoothu, Wailatam, DholbaikKoothu, Silampattam, Valali, Tiger 

Actam, and splashing 

K1 

CO4 Acquire knowledge of Tamil Nadu's flora and fauna, Sangam 

architecture, export and import techniques. 
K1 

CO5 Know the role of Tamils in the Indian Liberation War and the role of Siddha 

medicine in Indian medicine. 
K1 

Assessment Pattern 

 

 

 

 

 

 

 

 

COs and POs Mapping 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not 

Mapped 

 
 

 

Bloom’s 

Category  

Continuous Assessment 

Tests 

Terminal 

Examination 

1 2 

Remember 60 50 60 

Understand 40 50 40 

Apply 0 0 0 

Analyze 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

 

 

COs 

Highest 

Cognitive 

Level 

POs 

1 2 3 4 5 6 7 8 9 10 11 12 

CO1 K1 2 - - - - - - - - - - - 

CO2 K2 1 - - - - - - - - - - - 

CO3 K1 1 - - - - - - - - - - - 

CO4 K1 1 - - - - - - - - - - - 

CO5 K1 1  - - - - - - - - - - 
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Scheme of Evaluation: 

 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

TEXT BOOKS  

1. தமிழகைரலொறு - மக்களும்பண்பொடும் - தக. தக. பிள்வள (தைளியீடு:     

தமிழ்நொடுபொடநூல்மற்றும்கல்வியியல்பணிகள்கழகம் ). 

2. கணினித்தமிழ் - முவனைரஇ்ல. சுந்தரம். (விகடன்பிரசுரம்). 

3. கீழடி – வைவகநதிக்கவரயில்சங்ககொலநகரநொகரிகம் (ததொல்லியல் 

துவற தைளியீடு) 

4. தபொருவந - ஆற்றங்கவரநொகரிகம். (ததொல்லியல்துவறதைளியீடு) 

5. Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL – (in 

print) 

6. Social Life of the Tamils - The Classical Period (Dr.S.Singaravelu) (Published by: International  

Institute of Tamil Studies. 

 

REFERENCE BOOKS 

1. Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D. Thirunavukkarasu) (Published 

by: International Institute of Tamil Studies). 

2. The Contributions of the Tamils to Indian Culture (Dr.M.Valarmathi) (Published by: International 

Institute of Tamil Studies.) 

3. Keeladi - ‘Sangam City C ivilization on the banks of river Vaigai’ (Jointly Published by: 

Department of Archaeology& Tamil Nadu Text Book and Educational Services Corporation, Tamil 

Nadu) 

4. Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay) (Publishedby: 

The Author) 

5. Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu Text 

Bookand Educational Services Corporation, Tamil Nadu) 

6. Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL) – Reference Book. 

Component Typeof assessment 
Max 

Marks 

Reduced 

Marks 
Final 

marks 

Continuous Internal 

Examination (CIE) 

CIE – I 100 40 
 

40 
CIE – II 100 40 

End Semester 
Examination (ESE) 

Theory Exam 100 60 60 

Total 100 
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Course 

Code: 
24MA101 

Course 

Title: 

Matrices and Calculus 

(Common to AI&DS, Agri, Biomedical, Civil, CSE,   

 CSE(AI&ML), EEE, ECE, MECH) 

Credits: 4 L – T – P 3 – 1 –  0 

Pre-requisite  NIL 

 

Course objectives: 

 To provide the basic tools of calculus mainly for the purpose of modeling the engineering 
problems mathematically and obtaining solutions.  

 To learn the concept of eigenvalues and eigenvectors and to reduce the quadratic form to 

canonical form. 

 To learn the foundation course of single variable and multivariable calculus plays an important 
role in the understanding of science, engineering, economics and computer science, among 

other disciplines. 
Teaching-Learning Process: 

             These are sample strategies which teachers can use to accelerate the attainment 
of the various course outcomes. 

 Lecture method does not mean only traditional method, but different type of teaching 
methods may be adopted to develop the outcomes. 

 Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills, develop 
thinking skills such as the ability to evaluate, generalize, and analyze information rather 

than simply recall it. 

 Topics will be introduced in a multiple representation and encourage the students to come 

up with their own creative ways to solve them. 

 Discuss how every concept can be applied to the real world and when that's possible, it 
helps to improve the students' understanding. 

 

UNIT I – Matrices [12 hours] 

Eigenvalues, Eigenvectors and their properties – Diagonalization of a matrix (Symmetric matrix) –          

Cayley - Hamilton theorem (without proof) – Inverse and Power of a matrix by Cayley - Hamilton    

theorem – Quadratic forms and Nature of quadratic forms. 

  Application: Reduction of a quadratic form to canonical form by orthogonal transformation. 

 

UNIT II – Differential Calculus [12 hours] 

Functions – Limit – Continuity – Derivatives – Differentiation rule – Product and quotient rules – Chain 

rules – Implicit differentiation – Logarithmic differentiation. 

  Application: Maxima and Minima of functions of one variable 
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UNIT III – Functions of Several Variables [12 hours] 

Partial differentiation – Total derivative – Change of variables – Jacobians – Partial differentiation 

of implicit functions – Taylor’s series for functions of two variables. 

Application: Maxima and Minima of functions of two variables using MATLAB - Lagrange’s 

method of undetermined multipliers. 

 

UNIT IV – Integral Calculus [12 hours] 

Definite and Indefinite integrals - Substitution rule - Techniques of Integration:   Bernoulli’s theorem 

(without proof) – Trigonometric integrals, Trigonometric substitutions, Integration of rational 

functions by partial fraction, Integration of irrational functions - Improper integrals. 

Application: Area between simple closed curves. 

 

UNIT V – Multiple Integrals [12 hours] 

Double integrals –Double integrals in cartesian and polar coordinates – Change of order of 

integration– Area enclosed by plane curves – Triple integrals – Change of variables in double and 

triple integrals. 

Application: Volume of solids, Mass of Lamina  

 

 

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcome 
Highest 

cognitive 

level 

CO1 Apply the matrix algebraic techniques for eigen value related applications K3 

CO2 Understand the concepts of limit and continuity of functions K2 

CO3 
Compute the derivatives and the extreme points and solve engineering 

problems 
K3 

CO4 
Use the partial derivatives to find the maxima and minima of multivariable 

functions 
K3 

CO5 Use fundamental theorem of calculus to evaluate definite integrals K3 

CO6 
Apply the concepts of multiple integrals to find the areas and volumes of 

geometrical shapes 
K3 
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COs and POs Mapping: 

COs 
POs 

1 2 3 4 5 6 7 8 9 10 11 12 

CO1 3 2 1 - 2 - - - - - - 2 

CO2 2 1 1 - - - - - - - - 1 

CO3 3 2 1 - 2 - - - - - - - 

CO4 3 2 1 - - - - - - - - - 

CO5 3 2 1 - - - - - - - - - 

CO6 3 2 1 - 1 - - - - - - 1 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped 

Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) 

CIE – I 100 
50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 
40 

Skill Assessment - II 40 

End Semester 

Examination 

(ESE) 

Theory Exam 100 60 60 60 

Total 100 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or 

choice). 
● All the fifteen questions have to be answered. 

       Assessment Pattern 

 

 

 

 

 

 

 

 

 

Bloom’s 

Category  

Continuous Internal 

Examination 

End Semester 

Examination 
1 2 

Remember 20 20 20 

Understand 40 20 20 

Apply 40 60 60 

Analyze 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 
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Text Books: 

1. Kreyszig.E, "Advanced Engineering Mathematics", John Wiley and Sons, 10th Edition, 

New Delhi, 2016. 

2. Grewal.B.S., “Higher Engineering Mathematics”, Khanna Publishers, New Delhi, 44th 

Edition, 2018. 

3. James Stewart, "Calculus: Early Transcendentals", Cengage Learning, 8th Edition, New 

Delhi, 2015. [For Units II & IV - Sections 1.1, 2.2, 2.3, 2.5, 2.7 (Tangents problems 

only), 2.8, 3.1 to 3.6, 3.11, 4.1, 4.3, 5.1 (Area problems only), 5.2, 5.3, 5.4 (excluding 

net change theorem), 5.5, 7.1 - 7.4 and 7.8] 

Reference Books: 

1. Muthusubramanian R and Salivahanan S, “Basic Electrical and Electronics 

Engineering,” McGraw Anton. H, Bivens. I and Davis. S, " Calculus ", Wiley, 10th 

Edition, 2016 

2. Bali. N., Goyal. M. and Watkins. C., “Advanced Engineering Mathematics”, Firewall 

Media (An imprint of Lakshmi Publications Pvt., Ltd.,), New Delhi, 7th Edition, 2009. 

3. Jain. R.K. and Iyengar. S.R.K., “Advanced Engineering Mathematics”, Narosa 

Publications, New Delhi, 5th Edition, 2016. 

4. Narayanan. S. and Manicavachagom Pillai. T. K., “Calculus" Volume I and II, S. 

Viswanathan Publishers Pvt. Ltd., Chennai, 2009. 

5. Ramana. B.V., "Higher Engineering Mathematics", McGraw Hill Education Pvt. Ltd, 

New Delhi, 2016.Hill, NewDelhi, 2009. 

Equivalent NPTEL/SWAYAM Courses 

SI.No. Course Title Course Instructor  Host Institute 

1 Matrix Analysis with Applications 
Prof. S. K. Gupta 

Prof. Sanjeev Kumar 
IIT Roorkee 

2 Calculus of One Real Variable Prof. Joydeep Dutta IIT Kanpur 

 

Web Links and Video Lectures (E-Resources): 

1. System of Linear Equations, Eigenvalues and Eigenvectors:      

https://www.nptelvideos.com/lecture.php?id=13416 

2. Concept of Domain, Limit, Continuity and Differentiability:           

https://www.nptelvideos.com/lecture.php?id=13422 

3. Matrix Diagonalization: https://www.nptelvideos.com/lecture.php?id=13481 

https://www.nptelvideos.com/lecture.php?id=13416
https://www.nptelvideos.com/lecture.php?id=13422
https://www.nptelvideos.com/lecture.php?id=13481
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Course 

Code: 
24EN101 

Course 

Title: 

ENGLISH FOR ENGINEERS   

(Common to AI&DS, AE, BME, CE, CSE, 

CSE(AI&ML), EEE, ECE, MECH)      

Credits: 2.5 L – T – P 1-0-3 

 

  Course Objectives: 

 

 To develop an understanding of Basic English Grammar. 

 To enhance listening skills and select appropriate responses. 

 To practise presentation and speaking techniques. 

 To develop a quest for reading.  

  To practise professional writing. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Language learning softwares / Language Lab  

3. Online Resources   

4. Smart Class Room 

5. Flipped classrooms  

6. Project based Collaborative Experiential learning 

7. Expert Lecture sessions  

 

UNIT I - BASIC GRAMMAR- VOCABULARY AND EXPRESSIONS [8 hours] 

 

Grammar: Parts of speech - Types of sentences: Assertive - Imperative - Interrogative & Exclamatory - 

Affirmative - Negative - Gerunds & Infinitives - Tenses - Voices- Impersonal passives- Prepositions -

Articles & Determiners- Cause and effect expressions - Vocabulary: Affixes- Synonyms & Antonyms 

- Homonyms - Homophones- Compound Nouns.  
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UNIT II - ACTIVE LISTENING - RESPONDING [15 hours] 

LIST OF EXERCISES 

LAB ACTIVITIES 

SI. No. Topic Hours 

1.  Listening to Audio (Podcasts- Audiobooks- Radio Program) and 

Practice Exercise-Answering Cloze Test Based on Listening 

3 

2.  Listening to native speaker’s Telephone Conversations–

Analyzing a Product 

3 

3.  Listening to Job Interviews - Sports Commentaries / Animated 

stories / Anecdotes / Event narration 

3 

4.  Video Comprehension – Brainstorming and Note-Taking 3 

CLASSROOM ACTIVITIES 

1.  
Listening to Statistical Information and Follow-up Exercises. - 

Form Filling Exercises 

1 

2.  
Debate and reviewing the performance of each participant - 

Panel Discussion 

2 

 

UNIT III: SPEAKING AND PRESENTATION SKILLS [15 hours] 

LIST OF EXERCISES 

LAB ACTIVITIES 

SI. No. Topic Hours 

1.  Speaking Development through English software S-net or 

Globarena and Online Content (Tenses- Voices- SV Agreement- 

Prepositions- Coherence Markers- Relative Clauses- Modals- 

Punctuation) 

5 

CLASSROOM ACTIVITIES 

1.  Self-Introduction - Sharing Childhood Experiences- Talking 

about Favorite Personalities 

1 

2.  Describing Recent Innovation in Technology 1 

3.  Interviewing Celebrities and Entrepreneurs 1 

4.  Situational Conversations (Meeting a friend in a cafe) - 

Narrating Personal Experience 

1 

5.  Group Communication- Discussing Social Issues- Current 

Affairs and Debate 

1 

6.  Role-Play- Picture/Movie Description 1 

7.  Presentation – I (Book /Movie Review- Story Telling- General 

Presentations) 

2 

8.  Presentation – II (Technical Presentations) 2 
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UNIT IV: READING BETWEEN LINES [12 hours] 

LIST OF EXERCISES 

LAB ACTIVITIES 

SI. No. Topic Hours 

1.  Reading Comprehension - skimming - scanning (General / 

Technical passages  

2 

2.  Reading Longer Texts with Time Frame 2 

3.  Reading Data using different types of Texts- Magazines and 

Internet Materials  

2 

4.  Reading Research Papers-- Editing/Proofreading  2 

CLASSROOM ACTIVITIES 

1.  Job Advertisements – Manual for Product/Service – Telephone 

Phrases 

1 

2.  Reading Cause and Effect Essays-Technical Papers and Case 

Studies - Sorting out jumbled Sentences in a Paragraph 

2 

3.  Short Stories - Critical Reading 1 

 

UNIT V- WRITING FOR ENGINEERS [7+3 hours] 

Writing - Application Letters - Resume- Product Description - Essay related to Technical / 

Social / current topics - Interpretation of Charts - Short Articles on everyday life - letters – 

Enquiry- Quotation- Order- Claim - Adjustment - Response to complaints - Statement of 

Purpose (SoP) -Emails - Memos -Notices - Circulars - Minutes of Meetings - Internship - 

Accident Report - Feasibility Report- Recommendations. 

LIST OF EXERCISES 

LAB ACTIVITIES 

SI. No. Topic Hours 

1.  Mind Mapping and Brainstorming on any Social Event/Issue 1 

2.  Creating a Blog/Vlog/YouTube Channel –Uploading MP3/MP4 

– Practice (Movie/Book/ Gadget Review- General/Tech Talks- 

Interview with Celebrities) 

1 

3.  Creating a Product Review Blog. 1 
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Course outcomes:  

On completion of the course, the student will have the ability to: 

CO No. Course Outcomes Highest cognitive 

level  

CO1 
Identify various grammatical components- build vocabulary and 

apply expressions for error-free sentences  

 

K3 

CO2 
 Make use of appropriate words to respond by listening to 

general and technical online contents  
K3 

CO3 Experiment with the nuances of presentation and speaking skills K3 

CO4 Apply reading skills in various academic contexts  K3 

CO5 

Construct legible and flawless sentences proficiently with 

appropriate choice of words and structures for varied 

professional contexts  

K3 

COs and POs Mapping: 

COs 
POs 

1 2 3 4 5 6 7 8 9 10 11 12 

CO1 - - - - - - - - - 3 - 3 

CO2 - - - - - - - - - 3 - 3 

CO3 - - - - - - - - - 3 - 3 

CO4 - - - - - - - - - 3 - 3 

CO5 - - - - - - - - - 3 - 3 

     Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not 

Mapped 
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  Scheme of Evaluation: 

                  

Assessment Pattern 

 

 

 

 

 

 

           

 

 

Text Books: 

 

1. Gangalakshmi- C- Rathika- B- Saranraj- L. Professional English for Engineers. New 

Delhi: Cengage- 2022. 

2. Murphy- Raymond. English Grammar in Use Book with Answers: A Self-study 

Reference and Practice Book for Intermediate Learners of English. Fourth Edition: 

Cambridge University Press- 2012. 

Component Type of assessment 
Max. 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous 

Internal 

Examination 

(CIE) - Theory 

CIE – I 100 
60 

100 25 

CIE – II 100 

  Skill Assessment I 

(2 Assignments + 1 seminar) 
40 

40 

Skill Assessment II      

(3 Assignments) 
40 

Continuous 

Internal 

Examination 

(CIE) - 

Laboratory 

Continuous Assessment 

(Lab activities & exercises ) 
75 75 

100 25 

Model Lab Exam 25 25 

End Semester 

Examination 

(ESE) 

Theory Exam 100 35 

50 50 
Lab Exam 100 15 

Total 100 

Bloom’s 

Category  

Continuous Assessment 

Tests 

Terminal 

Examination 

1 2 

Remember 10 10 10 

Understand 30 30 30 

Apply 60 60 60 

Analyze 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 
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   Reference Books: 

1. Raman- Meenakshi and Sangeetha Sharma. Communication Skills. New Delhi: OUP- 

2018 

2. R. C. Sharma_ Krishna Mohan - Business Correspondence and Report Writing _ a 

Practical       Approach to Business _ Technical Communication-Mc Graw Hill India 

(2017) 

    Web Links and Video Lectures (E-Resources): 

 MANUALS / SOFTWARE: Open Sources / British Council / Cambridge Websites 

    

   Suggested Skill Activities:  

1) Listening tests materials [Select podcasts / radio programmes / YouTube videos / 

audiobooks / materials from British Council] - Cloze tests where students fill in missing 

words from transcripts – Yes or No Question Answers – one-word answers based on 

recording – summary of recording  

2) Self-introduction / Introduce Colleague 

3) Just a Minute talks  

4) Extempore 

5) Mock GDs  

6) Mock Interviews 

7) Note Taking of Engineering Lectures  

8) Create videos / blogs  

9) Present Technical Papers  

10) Reading Comprehension Exercises 

11) Writing letters – Leave letter – Letter for academic purposes  

12) Writing Essays  

13) Composing Mails  

14) Preparing Statement of Purpose  

15) Preparing Covering letter and Resume  
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Course Code 24CY101 Course Title: 
Engineering Chemistry 

(Common to ALL Branches) 

Credits: 4 L – T – P 3-0-2 

 

UNIT-2  CHEMISTRY OF ENGINEERING MATERIALS [9 hours] 

Adhesives: Introduction- requisites of a good adhesive-adhesive action- industrial 

applications of adhesives. 

Insulating Materials: Introduction- requirements- Glass and ceramics - preparation, properties and 

applications - fabrication of ceramic ware. 

Lubricants-Classification of lubricants with examples-characteristics of a good lubricants - 

mechanism of lubrication (thick film, thin film and extreme pressure) - properties of lubricants: 

viscosity, cloud point, pour point, flash point and fire point. 

Electronic materials: Introduction-types, properties and applications of semiconducting materials 

and transistors, materials used in IC’s, fibers and cables- properties and applications, organic solar 

cells - types and applications. 

Practical Topics: 
1. Determination of viscosity of oils using Oswald viscometer. 

2. Determination of cloud point and pour point of oils. 

Course objectives: 

 To provide a comprehensive understanding of water quality parameters, water 

treatment techniques and wastewater systems. 

 To use the fundamental science and engineering principles relevant to materials that 

includes characterization, properties and processing of engineering materials. 

 To familiarize with the principles, working and applications of electrochemistry and 

storage devices for safe, effective and efficient operations. 

 To study, measure, monitor, control and prevent corrosion processes, 

economically and safely. 

 To classify different types of fuel and fuel analysis techniques that assists to 

choose most convenient fuel for a process involving combustion. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Blended Mode of Learning 

3. Experiential Learning 

4. NPTEL and Other Videos for theory topics 

5. Flipped Class 

6. Lab Experiment Videos 

UNIT-1 WATER TREATMENT [9 hours] 

Water Sources- Water Quality parameters - Hardness of water – types-units and calcium carbonate 

equivalent. -Determination of hardness of water by EDTA method. Scale and sludge, caustic 

embrittlement, priming and foaming and boiler corrosion. Water softening methods – internal and 

external conditioning –zeolite process and ion exchange process. Desalination – reverse osmosis and 

electro dialysis- Municipal water treatment and waste water treatment process. 

Practical Topics: 

1. Determination of total hardness by EDTA method. 

2. Estimation of alkalinity by Indicator method. 

3. Estimation of chlorine content in water sample by Argentometric method. 

4. Determination of BOD in water samples. 
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UNIT-3 ELECTROCHEMISTRY [9 hours] 

Introduction – Electrode potential – Nernst equation and problems - Electrochemical series -  
Conductometric titrations (acid - base & precipitation titration) 

Electrodes: Construction, working and applications of Standard and reference electrode (Hydrogen 

& Calomel) – Ion selective (glass electrode) – determination of pH using glass electrode. 

Batteries and Fuel Cells – Types of batteries ––dry cell -Lead Storage battery–Nickel- Cadmium 

Battery – Lithium battery – Battery hazards - Biological Batteries. Fuel Cells – Hydrogen-Oxygen 

Fuel Cell. 

   Practical Topics:  

1. Estimation of strength of hydrochloric acid by pHmetry. 

2. Determination of strength of acids in a mixture of acids using conductivity meter. 

3. Determination of charging and discharging rate of batteries. 

 

UNIT-5 

FUELS AND COMBUSTION 

[9 hours] 

Fuels: Introduction: Classification of fuels; solid fuel -Coal and coke: Analysis of coal (proximate 

and ultimate), Carbonization, Manufacture of metallurgical coke (Otto Hoffmann method). Liquid 

fuels -Manufacture of synthetic petrol –hydrogenation of coal (Bergius process), Knocking – octane 

number, diesel oil – cetane number; Power alcohol and biodiesel. 

Combustion of fuels: Introduction: Calorific value – higher and lower calorific values, Theoretical 

calculation of calorific value by Dulong’s formula - Ignition temperature: spontaneous ignition 

temperature, Explosive range; Flue gas analysis – ORSAT Method. 

 

Practical Topics: 

1. Determination of flash point and fire point of fuels. 

 

 

 

 

 

UNIT-4 CORROSION AND ITS CONTROL [9 hours] 

Corrosion – causes, factors, types, Chemical and Electrochemical Corrosion (Galvanic, 

Differential aeration) –galvanic series-factors influencing rate of corrosion-measurement of 

corrosion. Determination of corrosion rate by weight loss method. 

Control Methods-Electrochemical protection – Sacrificial Anodic method – Impressed Current 

Cathodic Protection – Corrosion Inhibitors – Bio corrosion Protective Coatings – Paints, 

Constituents, Functions- Surface coating - Surface preparation for metallic coatings, Electroplating 

and Electro-less Plating- ceramic coatings, thermal vaporization coating, HVOF coating 

 

Practical Topics: 
1. Estimation of the Ferrous ions in mild steel by Spectrophotometry. 

2. Determination of rate of corrosion of by weight loss method 
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Laboratory component:         [30 hours] 

Any ten experiments have to be completed from the following list of experiments 

No. Name of the experiment 

1  Determine the total hardness of water sample by EDTA method.                                                                                                                                                     

2  Analyze the alkalinity  of water sample by Indicator method. 

3  Analyze the chlorine content in water sample by Argentometric method. 

4  Determine the BOD of water samples. 

5  Describe the procedure to determine the viscosity of oil using an Oswald    

 viscometer.  

6  Identify the cloud point and pour point of oils. 

7  Make use of glass electrode to determine the strength of hydrochloric acid.  

8  Make use of conductivity meter to determine the strength of acids in a  

 mixture of acids.  

9  Determine quantitatively the amount of Ferrous ions in mild steel by  

 Spectrophotometry. 

10  Determine the of rate of corrosion of by weight loss method. 

11  Describe the procedure to determine the flash point and fire point of fuels. 

12  Conduct a study to find out the charging and discharging rate of batteries. 

 

 Course outcomes: On completion of the course, the student will have the ability to: 

CO No. Course Outcomes 

Highest 

cognitive 

level 

 

CO1 

Analyze the water quality parameters and choose appropriate water treatment 
methods for use in industries and daily life. 

K4 

CO2 
Make use of the applications of the materials in different engineering 

disciplines. 
K3 

CO3 
Utilize the principles of electrochemistry and find the materials for energy 

conversion and storage. 
K4 

CO4 Determine the corrosion rate to propose suitable protection methods for 

environmental considerations 
K3 

CO5 Choose suitable fuels for engineering processes and automobile applications. K3 
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COs and POs Mapping 

 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not 

Mapped 

Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 
Reduced 

Marks 
Tota

l 

Final 
mark

s 

Continuous Internal 
Examination (CIE) - 

Theory 

CIE – I 100 
60 

10
0 

25 
CIE – II 100 

Skill Assessment - I 40 
40 

Skill Assessment - II 40 

Continuous Internal 
Examination (CIE) - 

Laboratory 

Continuous Assessment 75 75 10
0 

25 
Model Lab Exam 25 25 

End Semester 
Examination (ESE) 

Theory Exam 100 35 
50 50 

Lab Exam 100 15 

Total 100 

Assessment Pattern 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

COs 

Highest 

Cognitive 

Level  

     POs 

1 2 3 4 5 6 7 8 9 10 11 12 

CO1 K4 3 2 - - - 1 - - - - - - 
CO2 K3 3 2 1 1 - - - - - - - - 

CO3 K4 3 2 1    1 - - - - - - - - 
CO4 K3 2 1 1 - - 1 2 - - - - - 

CO5 K3 3 2 - - - - - - - - - - 

Bloom’s 

Category  

Continuous Assessment 

Tests 

Terminal 

Examination 

1 2 

Remember 10 10 10 

Understand 30 30 30 

Apply 40 40 40 

Analyze 20 20 20 

Evaluate 0 0 0 

Create 0 0 0 



Item 01:16 – Annexure XIV 

Proceedings of the 1st Academic Council [29.06.2024]                                 24 

 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Text Books: 

1. Jain P.C. and Jain M, Engineering Chemistry, Dhanpat Rai Publishing Company,  

    New Delhi, 17th Edition, 2021. 

2. Dara S S and Umare S.S, A Text Book of Engineering Chemistry, S.Chand &   

    Company Limited, 20th Edition, 2018. 

Reference Books: 

1. Benjamin M. M, Water Chemistry, Waveland Press, 2nd Edition, 2019. 

2. Cicek V, Corrosion Engineering, Springer Publishing, 1st Edition, 2021. 

3. Shahinpoor. M, Fundamentals of Smart Materials, Publisher: Royal Society of Chemistry, 

1st Edition, 2020. 

4. Berg H, Bernhardsson S, and Johansson P, Electric Vehicle Batteries: Moving from 

Research towards Innovation, Publisher: Springer, 1st Edition, 2019. 

5. B.K.Sharma “Engineering chemistry” Krishna Prakasan Media (P) Ltd., Meerut (2014). 

Web links and Video Lectures (e-Resources): 

1. Water and waste water treatment - https://onlinecourses.nptel.ac.in/noc2 3_ce12/preview 

2. Semiconductor Devices and circuits. - https://nptel.ac.in/courses/108108112 

3. Corrosion Protection Methods - https://onlinecourses.nptel.ac.in/noc2 3_mm01/preview 

4. Elementary Electrochemistry - https://onlinecourses.nptel.ac.in/noc2 3_cy19/preview 

5. Fuel and combustion Technology - https://archive.nptel.ac.in/courses/10 3/105/103105110/ 

 

Suggested Skill Activities:  

1. Measure the TDS, PH & electrical conductivity of a home water.  

2. Removal of temporary hardness of any water sample by suitable method.  

3. Find the charging and discharging rate of mobile batteries when it is use or not.  

4. The need of engineering material is essential in our day today life. - Justify the answer. 

5. Measure the corrosion rate of iron bar when it is exposed in the environment.  

6. List out the recent engineering materials used in emerging field.  

7. Calculate the higher and lower calorific value of a fuel by using Dulong’s formula.  

8. List out the type of coatings applied on materials which are used in our daily life.  

9. Improper disposal of batteries leads to environmental hazard. Suggest the suitable disposable 

method.  

10. Pure Iron material undergo corrosion more fast than other materials. Give reasons. 

https://onlinecourses.nptel.ac.in/noc23_ce12/preview
https://onlinecourses.nptel.ac.in/noc23_ce12/preview
https://nptel.ac.in/courses/108108112
https://onlinecourses.nptel.ac.in/noc23_mm01/preview
https://onlinecourses.nptel.ac.in/noc23_mm01/preview
https://onlinecourses.nptel.ac.in/noc23_cy19/preview
https://onlinecourses.nptel.ac.in/noc23_cy19/preview
https://archive.nptel.ac.in/courses/103/105/103105110/
https://archive.nptel.ac.in/courses/103/105/103105110/
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Course 

Code: 
24ME201 

Course 

Title: 
Engineering Graphics and Design 

Credits: 3 L – T – P 1-0-4 

 

Course objectives: 

To impart knowledge on the 

● To enable students to understand the standards and conventions of engineering drawing. 

● To enhance the visualization skills to understand objects in the respective positions with 

respect to principal planes. 

● To comprehend general projection theory, with emphasis on orthographic projection to 

represent three-dimensional objects in two-dimensional views. 

● To emphasize freehand sketching and pictorial view to aid in the visualization process and to 

efficiently communicate ideas graphically. 

● To Introduce CAD software for the creation of 3D models and 2D engineering drawings. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. NPTEL and Other Videos  

3. Smart Class Room 

4. Project based learning 

 

UNIT I - DRAWING FUNDAMENTALS, GEOMETRIC CONSTRUCTION, 

PROJECTION OF POINTS, STRAIGHT LINES AND PLANES 
[15 hours] 

Drawing BIS standards – Orthographic projections – First angle projection - Drawing instruments 

– Sheet layout – Conventions – Lines, Lettering, Numbering and Dimensioning  
 

Geometric construction – Construction of regular polygons – Conic sections – Ellipse, Parabola and 

Hyperbola by eccentricity method. 
 

Projection of points – Points situated in all four quadrants. 
 

Projection of straight lines – Straight lines inclined to both principal planes – Finding true length of 

the line and true inclinations with respect to principal planes – Rotating line method. 

 

Projection of planes – Introduction – Polygonal lamina and Circular lamina - Orientation of planes 

- Plane parallel to both principal planes, Planes perpendicular to both principal planes and Planes 

inclined to both principal planes – Rotating object method. 
 

Orthographic projection of simple engineering components. 
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UNIT II - PROJECTION OF SOLIDS [15 hours] 

Projection of solids – Introduction – Types of solids – Polyhedra and solids of revolution - Projection 

with axes inclined to one of the principal planes and parallel to other – Change of Position method. 

 

2D drafting - Basic commands – Coordinate systems, Object section methods. Line, Circle, Polyline, 

Rectangle, Hatch, Fillet, Chamfer, Trim, Extend, Offset, Dim style – Annotation and Layering – 

Object snaps - 3D modelling – Basic commands – Extraction of multiple views – Part modelling of 

simple components - Utensils, Hand tools & Furniture etc. - Drawing views using 3D environment. 

 

UNIT III - DEVELOPMENT OF SURFACES AND PICTORIAL PROJECTION [15 hours] 

Development of lateral surfaces of truncated Prisms, Pyramids, Cylinders and Cones– Parallel line 

method and Radial line method. 

Pictorial Projection – Isometric projection – Introduction – Isometric scale – Isometric view of two right 

regular composite solids – Isometric projection of truncated frustum of solids – Box method. Problems 

on applications of Isometric projections of simple objects / engineering components. 

 

UNIT IV- BASIC COMPUTER AIDED DRAWING APPLICATIONS 
[15 hours] 

Free hand Sketching - Sketching of geometry - multiple view projection from single pictorial view of 

objects – Illustrative examples - True free hand, Guided Free hand, Roads, Buildings, Utensils, Hand 

tools & Furniture’s etc. 

Drawing Simple Mechanisms - Bicycles, Tricycles, Gear trains, Ratchets, two-wheeler cart &Four-

wheeler carts to dimensions etc.  

 

UNIT V- MULTIDISCIPLINARY APPLICATIONS AND PRACTICE [15 hours] 

Electric Wiring and lighting diagrams - Like, Automatic fire alarm, Call bell system, UPS system, 

Basic power distribution system using suitable software.  

Basic Building Drawing - Draw various types of lines, graphical symbols for materials, doors and 

windows, symbols for sanitary, water supply and electrical installations and write abbreviations as per 

IS 962. Like, Architectural floor plan, basic foundation drawing, steel structures- Frames, bridges, 

trusses using Auto CAD or suitable software,  

Electronics Engineering Drawings - Like, Simple Electronics Circuit Drawings, practice on layers 

concept.  

Graphs & Charts - Like, Column chart, Pie chart, Line charts, Gantt charts, etc. using Microsoft Excel 

or any suitable software. 
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Course outcomes:  

On completion of the course, the student will have the ability to: 

CO No. Course Outcomes 

Highest 

cognitive 

level 

CO1 
Apply principles of first angle projection in drafting plan and elevation of points, 

lines, planes, and solids. 
K3 

CO2 
Apply change of position method in the projection of solids and determine the true 

shape of the section. 
K3 

CO3 
Apply principles of orthographic projection to extract 2D views from 3D drawing 

using freehand sketching. 
K3 

CO4 
Apply parallel line and radial line methods to develop lateral surfaces of solids so that 

students can understand applications in sheet metal design. 
K3 

CO5 
Apply box method to develop the isometric view of simple, truncated, and composite 

solids. 
K3 

CO6 
Develop simple part model in 3D and plan, elevation, and section of building using a 

designated CAD software. 
K6 

COs and POs Mapping: 

CO/

PO 

PO 

1 

PO 

2 

PO 

3 

PO

4 

PO

5 

PO

6 

PO

7 

P

O8 

P

O9 

PO

1 0 

PO 

11 

PO

1 2 

PSO 

1 

PSO 

2 

PSO 

3 

CO1 3 1 - - - - - - - 2 - - 1 2 - 

CO2 3 1 - - - - - - - 2 - - 1 2 - 

CO3 3 1 - - - - - - - - - - 1 2 - 

CO4 3 1 - - - - - - - 2 - - 1 - - 

CO5 3 1 - - - - - - - 2 - - 1 2 - 

CO6 3 1 - - - - - - - 2 - - 1 2 - 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not 

Mapped 
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Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) - 

Theory 

CIE – I 100 
50 

100 25 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 
40 

Skill Assessment - II 40 

Continuous Internal 

Examination (CIE) - 

Laboratory 

Continuous Assessment 75 75 

100 25 
Model Lab Exam 25 25 

End Semester 

Examination 

(ESE) 

Lab Exam 100 50 50 50 

Total 100 

Assessment Pattern 

 

 

 

 

 

 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either 

or). 

● All the fifteen questions have to be answered. 

Text Books: 

1. N.D.Bhatt,“Engineering Graphics”, Charotor Publishing House, 53RD Edition 2019  

2. Natrajan K.V., “A textbook of Engineering Graphics”, Dhanalakshmi Publishers, 

Chennai (2015) 

 

Bloom’s 

Category  

Continuous Assessment 

Tests 

Terminal 

Examination 

1 2 

Remember 0 0 0 

Understand 20 20 20 

Apply 40 40 40 

Analyze 0 0 0 

Evaluate 0 0 0 

Create 40 40 40 
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Reference Books: 

1. Venugopal K. and Prabhu Raja V., “Engineering drawing + AutoCAD”, New Age 

International (P) Limited (2022)  

2. Lakhwinder pal singh, Harwinder Singh, “Engineering Drawing Principles and 

Applications”, Cambridge University Press, 2021.  

3. Cecil Johnson, Jay D Helsel and Dennis R Short, “Engineering Drawing and Design”, 

Seventh Edition, McGraw Hill, 2007. 

4. Patil, Rajashekar, “Computer Aided Engineering Graphics”, New Age International 

Ltd,2018. 

5. Chris Schroder, “Printed Circuit Board Design using AutoCAD”, Newnes,1997. 

6. K S Sai Ram, “Design of steel structures”, Third Edition by Pearson. 

7. A S Pabla, “Electrical power distribution”, 6th edition, Tata Mcgrawhill. 

8. K. R. Gopalakrishna, & Sudhir Gopalakrishna, “Textbook of Computer Aided 

Engineering Drawing”, 39th Edition, Subash Stores, Bangalore, 2017 

       Web Links and Video Lectures (E-Resources): 

1. http://nptel.ac.in/courses/112103019 

2. https://archive.nptel.ac.in/courses/112/105/112105294/ 

 

Publication of Bureau of Indian Standards:  

1. IS 10711 – 2001: Technical products Documentation – Size and lay out of drawing sheets.  

2. IS 9609 (Parts 0 and 1) – 2001: Technical products Documentation – Lettering. 

3. IS 10714 (Part 20) – 2001 and SP 46 – 2003: Lines for technical drawings. 

4. IS 11669 – 1986 and SP 46 – 2003: Dimensioning of Technical Drawings. 

5. IS 15021 (Parts 1 to 4) – 2001: Technical drawings – Projection Methods. 
 

LABORATORY REQUIREMENTS 

SYSTEM REQUIREMENTS (For a batch of 30 Students)  

Hardware:  

1. Intel i3 core due processor with 4GB ram with 500GB hard disk – 30 Nos.  

2. Laser Printer – 1 No.  

Software:  

Drafting package – AutoCAD – Adequate license (Open source) 

 

 

 

http://nptel.ac.in/courses/112103019
https://archive.nptel.ac.in/courses/112/105/112105294/
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Suggested Skill Activities:  

1. 2D drafting of plan and elevation of computer CPU. 

2. 2D drafting of plan and elevation of a thermos flask. 

3. 2D drafting of a plan and elevation of piston and cylinder. 

4. Sketching the projections of a bicycle in freehand. 

5. Sketching the projections of a stapler.  

6. Cut and develop the lateral surface of a funnel. 

7. Cut one edges vertically and develop the lateral surface of CPU cabin. 

8. Cut and develop the lateral surfaces of elbow of a pipe. 

9. Draw the isometric view of a simple bread toaster. 

10. Draw the isometric view of the computer table. 

11. Sketch the assembled view of the screw jack using the orthographic projections of its 

components. 

12. Draft the plan, elevation and section of your home using CAD. 

13. Draft the plan, elevation and section of 2 storey office building using CAD. 

14. Develop the 3D model of the (a) and (b). 
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Course Code: 24EE101 
Course 

Title: 
Fundamentals of Electrical Engineering 

Credits: 4 L – T – P 3-0-2 

 

Course objectives: 

To impart knowledge on the 

 Basics of DC electric circuits 

 Concepts of AC circuits and magnetic circuits 

 Working principle of electrical machines  

 Working principle of transformers and special machines 

 Sensors used for IoT and Automation 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 
2. Lab experiment videos 
3. Blended Mode of Learning 

4. Project based Learning 
5. Experiential Learning 
6. NPTEL and Other Videos  

7. Smart Classroom 
8. Flipped Class 

 

UNIT I –DC Circuits [9 hours] 

Introduction to DC Circuits – Circuit Components: Conductor, Resistor, Inductor, Capacitor – 

Ohm’s Law - Kirchhoff’s Laws –Nodal Analysis, Mesh analysis with independent sources only – 

Appliances. 

Practical Topics: 

1. Model an electrical circuit and simulate it to verify Ohms Law. 

2. Model an electrical circuit and simulate it to verify Kirchhoff’s Voltage Law. 

3. Model an electrical circuit and simulate it to verify Kirchhoff’s Current Law. 
 

UNIT II – AC Circuits and Magnetic Circuits [9 hours] 

Representation of sinusoidal waveform – peak and rms values, real power, reactive power, apparent 

power, power factor. Analysis of single-phase ac circuits consisting of R, L, C, RL, RC, RLC 

combinations – Converters: rectifiers and inverters; Basics of magnetic circuits – Flux – Flux density 

– Magnetic resonance – Self-inductance – mutual-inductance – Coupling. 

Practical Topics: 

1. Demonstrate the measurement of power in an RLC circuit using wattmeter method. 

2. Interpret the DC output of an RLC circuit using half wave rectifier. 

3. Interpret the DC output of an RLC circuit using full wave rectifier. 
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UNIT III – Electrical Machines [9 hours] 

Selection of Motor- DC Motor and DC Generator - Construction - Principle of operation - Speed 

control – Emf and Torque equations- Applications - Single-phase induction motors – Construction 

–Principle of operation- Types - Three phase Induction motors -Construction–Principle of Operation 

–Types. 

Practical Topics: 

1. Conduct the load test on DC shunt motor to outline its characteristics. 

2. Outline the study on the starting methods of DC series motor. 

3. Conduct the load test on three phase induction motor to obtain its characteristics. 

 

UNIT IV – Transformers and Special Machines [9 hours] 

Single phase transformer – Construction – Principle of Operation – Applications – Three phase 

transformer – Construction – Principle of Operation – Applications – Permanent Magnet Brushless 

DC motors – Stepper motor – Linear Induction motor – Hysteresis motor – Introduction to Electric 

Vehicle. 

Practical Topics: 

1. Interpret the study on the operation of single phase transformer for different constructions. 

2. Interpret the study on the operation of three phase transformer for different constructions. 

3. Outline the study on the operation of a stepper motor for different step angles. 

 

UNIT V – Sensors and its Applications [9 hours] 

Introduction – Protocols – Sensors in IoT – Mobile based sensors –Medical sensor – Neural sensor 

– Motion sensor – PIR sensor, Air quality sensor – CO2 Sensor, RFID sensor, Water leakage 

detection sensor – Introduction to actuators in automation – Case studies: Smart homes – Smart 

cities – Smart parking system. 

Practical Topics: 

1. Utilize Arduino and Bluetooth module for automating home appliances. 

2. Utilize ESP8266 processor for automating home appliances. 

3. Construct an Arduino based solar tracker for solar irradiation measurement. 
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Laboratory Component:        [30 hours] 

Any 12experiments have to be completed from the following list of experiments. 

S.No. Name of the Experiment 

1 Model an electrical circuit and simulate it to verify Ohms Law. 

2 Model an electrical circuit and simulate it to verify Kirchhoff’s Voltage Law. 

3 Model an electrical circuit and simulate it to verify Kirchhoff’s Current Law. 

4 Demonstrate the measurement of power in an RLC circuit using wattmeter method. 

5 Interpret the DC output of an RLC circuit using half wave rectifier. 

6 Interpret the DC output of an RLC circuit using full wave rectifier. 

7 Conduct the load test on DC shunt motor to outline its characteristics. 

8 Outline the study on the starting methods of DC series motor. 

9 Conduct the load test on three phase induction motor to obtain its characteristics. 

10 Interpret the study on the operation of single phase transformer for different constructions. 

11 Interpret the study on the operation of three phase transformer for different constructions. 

12 Outline the study on the operation of a stepper motor for different step angles. 

13 Utilize Arduino and Bluetooth module for automating home appliances. 

14 UtilizeESP8266 processorfor automating home appliances. 

15 Construct an Arduino based solar tracker for solar irradiation measurement. 
 

Course outcomes: 

On completion of the course, the student will have the ability to: 

CO 

No.  

Course Outcomes  Highest 

cognitive 

level  

CO1 
Apply the circuit laws and theorems to compute the electrical parameters of 

domestic and industrial appliances. 

K3 

CO2 Compare the behavior of AC circuits & magnetic circuits for a given input. K3 

CO3 
Explain the construction, working, and application of rotating electric 

machines to infer its characteristics. 

K2 

CO4 Explain the working and applications of transformers and special machines. K2 

CO5 Identify the sensors for applications in Engineering. K3 

COs and POs Mapping: 

COs 
POs 

1 2 3 4 5 6 7 8 9 10 11 12 

CO1 3 2 1 - - - - - - - - 1 

CO2 2 1 1 - - - - - - - - 1 

CO3 2 1 1 - - - - - - - - 1 

CO4 2 1 1 - - - - - - - - 1 

CO5 3 2 1 - 1 - - - - - - 1 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- 

Not Mapped 
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Scheme of Evaluation: 

Component Typeof assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) - 

Theory 

CIE – I 100 
50 

100 25 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 
40 

Skill Assessment - II 40 

Continuous Internal 

Examination (CIE) - 

Laboratory 

Continuous Assessment 75 75 

100 25 
Model Lab Exam 25 25 

End Semester 

Examination (ESE) 

Theory Exam 100 35 
50 50 

Lab Exam 100 15 

Total 100 

 Assessment Pattern 

Bloom’s 

Category 

Internal Assessment Tests Terminal 

Examination 1 2 

Remember 20 20 20 

Understand 40 40 40 

Apply 40 40 40 

Analyze 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

        End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Text Books: 

1. D P Kothari and I.J Nagarath, “Basic Electrical and Electronics Engineering,” McGraw 

Hill Education (India)Private Limited, Second Edition, 2020 

2. A.K.Sawhney and PuneetSawhney,“A Course in Electrical & Electronic Measurements 

& Instrumentation,”DhanpatRai and Co, 2015. 

Reference Books: 

1. John Bird, “Electrical Circuit theory and technology”, Routledge; 2017. 

2. Muthusubramanian R and Salivahanan S, “Basic Electrical and Electronics 

Engineering,”McGraw Hill, NewDelhi,2009. 
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3. Nagsarkar T K and Sukhija M S, “Basics of Electrical Engineering,” Oxford 

University press, 2012. 

4. V K Mehta, Rohitmehta “Principles of Electronics,” S.Chand& Company Ltd, 2015. 

5. Mahmood Nahvi and Joseph A.Edminister, “Electric Circuits,” Schaum’ Outline 

Series, McGraw Hill, 2009. 

6. H.S. Kalsi, “Electronic Instrumentation,” Tata McGraw-Hill, New Delhi, 2010. 

7. Ian Sinclair, “Sensors and Transducers,” Elsevier Science, 3rd Edition, 2000. 

8. Perry Lea, “Internet of things for architects,” Packt, 2018. 

9. V N Mittle and Arvind Mittle “Basic Electrical Engineering,” McGraw Hill, New 

Delhi, 2005. 

10. R.S. Sedha, “A Textbook of Applied Electronics,” S. Chand & Co., 2008. 

11. Robert Barton, Patrick Grossetete, David Hanes, Jerome Henry and Gonzalo 

Salgueiro, “IoT Fundamentals: Networking Technologies, Protocols, and Use Cases 

for the Internet of Things”, CISCO Press, 2017. 

Web Links and Video Lectures (E-Resources): 

1. A Basic Course on Electric and Magnetic Circuits : 

https://onlinecourses.nptel.ac.in/noc24_ee125/preview 

2. Basic Electrical Circuits: https://onlinecourses.nptel.ac.in/noc24_ee112/preview 

3. Digital Circuits: https://onlinecourses.nptel.ac.in/noc24_ee147/preview 

4. Electrical Machines – I: https://onlinecourses.nptel.ac.in/noc24_ee103/preview 

5. Sensor Technologies: Physics, Fabrication and Circuits: 

https://onlinecourses.nptel.ac.in/noc24_ee83/preview 

Suggested Skill Activities: 

1. List the different electrical loads available in home, college and prepare their rating 

chart. 

2. Design the residential house wiring using fuse, switch, indicator, lamp, circuit 

breaker, energy meter and apply Thevenin’s theorem to find the current in 

particular branch. 

3. Take a room in your home and replace the fluorescent lamp to LED lamp to 

calculate the monthly electrical charge and compare with the previous month. 

4. Write the parts of the fan and electric mixer in home and draw the wiring diagram 

for fan and electric mixer. 

https://onlinecourses.nptel.ac.in/noc24_ee125/preview
https://onlinecourses.nptel.ac.in/noc24_ee112/preview
https://onlinecourses.nptel.ac.in/noc24_ee147/preview
https://onlinecourses.nptel.ac.in/noc24_ee103/preview
https://onlinecourses.nptel.ac.in/noc24_ee83/preview
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5. Visit the nearby substation and list out the details of safety measures followed by 

electrical engineers. 

6. List out the rating of electrical machines used in home appliances. 

7. Identify the semiconductor devices in electronic appliances.  

8. Develop IOT based solutions for engineering applications. 

9. Draw the wiring diagram of EV and mention its parts. 

10. Visit nearby power plants and demonstrate the various components, working, 

power generation and distribution in power plants as a report. 
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பாடநெறி 

குறியீடு: 
24GE201 

பாடத்தின் 

தலைப்பு: 
தமிழரும் ததொழில்நுட்பமும்  

கிநெடிட் 1    L – T – P 1-0-0 

 

பாடத்திட்டநொக்கங்கள்: 

1. சங்ககொலத்து தநசவுதத்தொழிவல விைரிப்பதற்கும் மட்பொண்டதத்தொழில் 

நுட்பத்வதக் கண்டறிைதற்கும். 

2. சங்ககொல கடட்ுமொனம், தமவட அவமப்பு, சிற்பங்கள், தகொவில்கள், 

அம்மன்தகொவில், திருமவலநொயக்கர ்மஹொல், தசட்டிநொடட்ு வீடுகள், 

இந்ததொ – சொதரொதசனிக் கட்டிடக்கவல ஆகியைற்வறக் கண்டறிந்து 

தமற்தகொள் கொட்ட. 

3. கப்பல் கடட்ுதல் மற்றும் இரும்புத் ததொழிவலக் கண்டறிதல், 

சிலப்பதிகொரத்தில் நொணயங்கள், மணி தயொரிக்கும் ததொழிற்சொவலகள், 

மணிகளின் ைவககள் ஆகியைற்வறப் படிக்க. 

4. நீரந்ிவலகளின் முக்கியத்துைத்வதகொட்ட, கொல்நவட ைளரப்்பு மற்றும் 

கொல்நவடகளுக்கொக ைடிைவமக்கப்பட்ட கிணறுகவள கண்கொணிக்க, 

விைசொயம், மீன்பிடி, முதத்ு மற்றும் முத்துகலொசச்ொரம் மற்றும் கடல் 

பற்றிய பண்வடய அறிவை அங்கீகரிக்க. 

5. அறிவியல் தமிழின் ைளரச்ச்ி மற்றும் தமிழ்க்கணிப்தபொறியின் 

ைளரச்ச்ிவயக் கைனிக்க, இவணயத்தில் தமிழ்தமன்தபொருள் தமம்பொடு, 

தமிழ் அகரொதிகவள தமற்தகொள் கொட்ட. 

அைகு I  நெசவு மற்றும் பாலனத்நதாழிை்நுட்பம்: [3 hours] 

சங்ககொலத்தில் தநசவுதத்தொழில் – பொவனத் ததொழில்நுட்பம் – கருப்பு 

சிைப்புபொண்டங்கள் – பண்டங்களில் கீறல் குறியீடுகள். 

அைகு II வடிவலமப்பு மற்றும் கட்டிடத்நதாழிை்நுட்பம்: [3 hours] 

சங்ககொலத்தில் ைடிைவமப்பு மற்றும் கடட்ுமொனங்கள் & சங்ககொலத்தில் 

வீடட்ுப்தபொருடக்ளில் ைடிைவமப்பு – சங்ககொலத்தில் கடட்ுமொன 

தபொருடக்ளும் நடுகல்லும் – சிலப்பதிகொரத்தில் தமவடஅவமப்பு 

பற்றியவிைரங்கள் - மொமல்லபுரசச்ிற்பங்களும், தகொவில்களும் -  

தசொழரக்ொலத்துப் தபருங்தகொவில்கள் மற்றும் ைழிபொடட்ுத்தலங்கள் – 

நொயக்கரக்ொலக்தகொயில்கள் மொதிரி கட்டவமப்பு பற்றி 

அறிதல்,மதுவரமீனொட்சி அம்மன் ஆலயம் மற்றும் 

திருமவலநொயக்கரம்ஹொல் – தசட்டி நொடட்ு வீடுகள் – பிரிட்டிஷ் கொலத்தில் 

தசன்வனயில் இந்ததொ – சொதரொதசனிக் கட்டிடக்கவல. 

 

அைகு III உற்பத்தித் நதாழிை்நுட்பம் [3 hours] 

கப்பல் கடட்ும் கவல – உதலொகவியல் – இரும்பு ததொழிற்சொவல – இரும்வப 

உருக்குதல், எஃகு ைரலொற்றுசச்ொன்றுகளொக தசம்பு மற்றும் தங்கநொணயங்கள் – 
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அைகு IV நவளாை்லம மற்றும் ெீெ்பாசனத்நதாழிை்நுட்பம் [3 hours] 

அவண, ஏரி, குளங்கள், மதகு – தசொழரக்ொலக்கு குமுழித்தூம்பின் 

முக்கியத்துைம் – கொல்நவட பரொமரிப்பு – கொல்நவடகளுக்கொக 

ைடிைவமக்கப்பட்ட கிணறுகள் – தைளொண்வம மற்றும் தைளொண்வமசச்ொரந்்த 

தசயல்பொடுகள் – கடல்சொர ்அறிவு  - மீன் ைளம் – முத்து மற்றும் 

முத்துக்குளித்தல் – தபருங்கடல் குறித்த பண்வடய அறிவு – அறிவுசொர ்சமூகம். 

 

பாடநெறி முடிவுகள் (பாமு): 

பொடதநறியின் முடிவில், மொணைர ்பின்ைரும் திறன்கவளப் தபறுைொர:் 

பாமு பாடநெறி முடிவுகள் மிக உயெ்ெ்த 

அறிவாற்றை் 

ெிலை 

அலகு I 

பொமு: 

சங்க கொல ஜவுளி ததொழில் மற்றும் மட்பொண்ட 

ததொழில்நுட்பம் பற்றி அறிைொரக்ள். 

தக 1 

அலகு II 

பொமு: 

சங்க கொல கடட்ுமொனம், தமவட அவமப்பு, சிற்பங்கள், 

தகொவில்கள், அம்மன் தகொவில், திருமவல நொயக்கர ்

மஹொல், தசட்டிநொடட்ு வீடுகள், இந்ததொ-சரொசனிக் 

கட்டிடக்கவல ஆகியைற்வற விைரிக்க இயலும். 

தக 2 

 

அலகு III 

பொமு: 

கப்பல் கடட்ுதல், இரும்புத ்ததொழில், நொணயம் 

தயொரித்தல் மற்றும் மணி தயொரிக்கும் ததொழில்கள் 

பற்றி அறிந்து தகொள்கிறொரக்ள். 

தக 1 

அலகு IV 

பொமு: 

நீரந்ிவலகளின் முக்கியத்துைம், கொல்நவட ைளரப்்பு, 

கிணறு, விைசொயம், மீன்பிடி, முத்து மற்றும் முத்து 

கலொசச்ொரம் மற்றும் கடல் பற்றிய தபொதுமொன  அறிவை 

தபற்றுதகொள்கிறொரக்ள் . 

தக 1 

அலகு V 

பொமு: 

அறிவியல் தமிழின் ைளரச்ச்ி,  தமிழ்க் கணிப்தபொறியின் 

ைளரச்ச்ி, இவணயத்தில் தமிழ் தமன்தபொருள் தமம்பொடு, 

தமிழ் அகரொதிகவள சந்ததகம் இன்றி முழுவமயொக 

ததரிந்து தகொள்கிறொரக்ள். 

தக 1 

 

நொணயங்கள் அசச்டித்தல் – மணி உருைொக்கும் ததொழிற்சொவலகள் - 

கல்மணிகள், கண்ணொடி மணிகள் – சங்கு மணிகள் - எலும்புத்துண்டுகள் – 

ததொல்லியல் சொன்றுகள் – சிலப்பதிகொரத்தில் மணிகளின் ைவககள். 

அைகு V அறிவியை் தமிழ் மற்றும் கைிதத்தமிழ்: [3 hours] 

அறிவியல் தமிழின் ைளரச்ச்ி – கணித்தமிழ் ைளரச்ச்ி  -தமிழ் நூல்கவள 

மின்பதிப்பு தசய்தல் – தமிழ்தமன்தபொருள் உருைொக்கம் – தமிழ் 

இவணயக் கல்விக்கழகம் – தமிழ் மின் நூலகம் – இவணயத்தில் தமிழ் 

அகரொதிகள் – தசொற்குவைத் திட்டம். 
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பொடதநறி முடிவுகள் மற்றும் நிரல் முடிவுகள் ஒப்பிடுதல் 

நிவல 3- அதிக ஒத்துப்தபொதல், நிவல 2- மிதமொக ஒத்துப்தபொதல், நிவல 

1- குவறைொக ஒத்துப்தபொதல், நிவல 0- ஒத்துப்தபொகவில்வல 

மதிப்பீடட்ு முவற 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

பொமுகள் 

மிக 

உயெ்ெ்த 

அறிவாற்

றை் 

ெிலை 

      பாடநெறி முடிவுகள் 

1 2 3 4 5 6 7 8 9 10 11 12 

பொமு1 தக 1 2 - - - - - - - - - - - 

பொமு2 தக 2 1 - - - - - - - - - - - 

பொமு3 தக 1 1 - - - - - - - - - - - 

பொமு4 தக 1 1 - - - - - - - - - - - 

பொமு5 தக 1 1 - - - - - - - - - - - 

ப்ளூமின் ைவக ததொடரச்ச்ியொன 

மதிப்பீடட்ு 

தசொதவனகள் 

இறுதி ததரவ்ு 

1 2 

நிவனவில் 

தகொள்ளுதல் 

60 50 60 

புரிந்து 

தகொள்ளுதல் 

40 50 40 

விண்ணப்பித்தல் 0 0 0 

பகுப்பொய்வுதல் 0 0 0 

மதிப்பிடுதல் 0 0 0 

உருைொக்குதல் 0 0 0 
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மதிப்பீடட்ுத் திட்டம்: 

கூறுகள் மதிப்பீடட்ின் ைவக 
அதிகபட்ச 

மதிப்தபண்கள் 

குவறக்கப்பட்ட 

மதிப்தபண்கள் 
இறுதி 

மதிப்தபண்கள் 

ததொடரச்ச்ியொன 

உள் ததரவ்ு  

ததொடரச்ச்ியொன 

உள் ததரவ்ு – I 
100 40 

40 

ததொடரச்ச்ியொன 

உள் ததரவ்ு – II 
100 40 

இறுதி பருை 

ததரவ்ு 
எழுத்து ததரவ்ு 100 60 60 

தமொத்தம் 100 

 

இறுதி பருவ நதெவ்ு: (நகள்வி முலற) 

o ஒை்தைொரு யூனிடட்ும் இரண்டு 2 மதிப்தபண் வினொக்கவளயும் ஒரு 16 

மதிப்தபண் வினொவையும் (இரண்டில் ஒன்று) தகொண்டுள்ளது. 

o பதிவனந்து தகள்விகளுக்கும் பதிலளிக்க தைண்டும். 

 

TEXT BOOKS  

1. தமிழகைரலொறு - மக்களும்பண்பொடும் - தக. தக. பிள்வள 

(தைளியீடு: 

தமிழ்நொடுபொடநூல்மற்றும்கல்வியியல்பணிகள்கழகம் ).  

2. கணினித்தமிழ் - முவனைரஇ்ல. சுந்தரம். (விகடன்பிரசுரம்).  

3. கீழடி - வைவகநதிக்கவரயில்சங்ககொலநகரநொகரிகம் 

(ததொல்லியல்துவறதைளியீடு) 

4. தபொருவந - ஆற்றங்கவரநொகரிகம். 

(ததொல்லியல்துவறதைளியீடு) 

5. Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and 

RMRL – (in print)  

6. Social Life of the Tamils - The Classical Period (Dr.S.Singaravelu) (Published by: 

International Institute of Tamil Studies).  
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REFERENCE BOOKS  

1. Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D. 

Thirunavukkarasu) (Published by: International Institute of Tamil Studies).  

2. The Contributions of the Tamils to Indian Culture (Dr.M.Valarmathi) (Published by: 

International Institute of Tamil Studies.)  

3. Keeladi - ‘Sangam City C ivilization on the banks of river Vaigai’ (Jointly 

Published by: Department of Archaeology & Tamil Nadu Text Book and Educational 

Services Corporation, Tamil Nadu)  

4. Studies in the History of India with Special Reference to Tamil Nadu 

(Dr.K.K.Pillay) (Publishedby: The Author)  

5. Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil 

Nadu Text Bookand Educational Services Corporation, Tamil Nadu)  

6. Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL) – 

Reference Book. 
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Course Code: 24GE201 Course Title: Tamils and Technology  

Credits: 1 L – T – P 1-0-0 

 

COURSE OBJECTIVES: 

1. To describe the textile industry of the Sangam period and trace the pottery technique. 

2. To identify and quote Construction in the Sangam period, platform structure, sculptures, 

temples, Amman temple, ThirumalaiNayakar Mahal, Chettinad houses, Indo-Saracenic 

architecture. 

3. Finding Shipbuilding and iron industry, to read minting of coins, bell making factories, 

types of bells in Silapathikaram. 

4. To show the Importance of water bodies, to observe Cattle rearing and Wells designed 

for cattle, to recognize Agriculture, Fisheries, Pearl and pearl culture and Ancient 

knowledge of the sea. 

5. To observe Development of Scientific Tamil and Development of Tamil computing, to 

quote Tamil Software Development, Tamil Dictionaries on the Internet. 

 

 

UNIT I - Weaving and Ceramic Technology [3 hours] 

Weaving Industry during Sangam Age – Ceramic technology – Black and Red Ware Potteries 

(BRW) – Graffiti on Potteries 

UNIT II Design and Construction Technology [3 hours] 

Designing and Structural construction House & Designs in household materials during 

Sangam Age – Building materials and Hero stones of Sangam age – Details of Stage 

Constructions in Silappathikaram – Sculptures and Temples of Mamallapuram – Great 

Temples of Cholas and other worship places – Temples of Nayaka Period – Type study 

(Madurai Meenakshi Temple)- Thirumalai Nayakar Mahal – Chetti Nadu Houses, Indo – 

Saracenic architecture at Madras during British Period. 

UNIT III Manufacturing Technology [3 hours] 

Art of Ship Building – Metallurgical studies – Iron industry – Iron smelting, steel -Copper and 

gold - Coins as source of history – Minting of Coins – Beads making - industries Stone beads -

Glass beads – Terracotta beads -Shell beads/ bone beats – Archeological evidences – Gem stone 

types described in Silappathikaram 

UNIT IV Agriculture and Irrigation Technology [3 hours] 

Dam, Tank, ponds, Sluice, Significance of Kumizhi Thoompu of Chola Period, Animal 

Husbandry – Wells designed for cattle use – Agriculture and Agro Processing – Knowledge of 

Sea – Fisheries – Pearl – Conche diving – Ancient Knowledge of Ocean – Knowledge Specific 

Society. 

UNIT V Scientific Tamil & Tamil Computing [3 hours] 

Development of Scientific Tamil – Tamil computing – Digitalization of Tamil Books – 

Development of Tamil Software – Tamil Virtual Academy – Tamil Digital Library – Online 

Tamil Dictionaries – Sorkuvai Project. 
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Course outcomes: 

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

cognitive level 

CO1 Know about Sangam period textile industry and pottery technology. K1 

CO2 Able to describe Sangam period construction, platform structure, sculptures, 

temples, Amman temple, Tirumala Nayakkar Mahal, Chettinad houses, Indo-

Saracenic architecture. 

K2 

CO3 Learn about the shipbuilding, iron industry, coinage and bell making                           

industries 

K1 

CO4 Acquire adequate knowledge about the importance of water bodies, animal 

husbandry, wells, agriculture, fishing, pearl and pearl culture and the sea 

K1 

CO5 Learn Scientific Tamil Development, Tamil Computer Development, Tamil 

Software Development on the Internet, Tamil Dictionaries without a doubt. 

K1 

 

COs and POs Mapping 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not 

Mapped 
 

Scheme of Evaluation: 

Component Type of assessment Max Marks 
Reduced 

Marks 

Final 

marks 

Continuous Internal 

Examination (CIE) 

CIE – I 100 40 40 
CIE – II 100 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 

Total 100 

 

Assessment Pattern 

 

 

 

 

 

 

 

 

COs 

Highest 

Cognitive 

Level  

     POs 

1 2 3 4 5 6 7 8 9 10 11 12 

CO1 K1 2            

CO2 K2 1            

CO3 K1 1            

CO4 K1 1            

CO5 K1 1            

Bloom’s 

Category  

Continuous Assessment 

Tests 

Terminal 

Examination 

1 2 

Remember 60 50 60 

Understand 40 50 40 

Apply 0 0 0 

Analyze 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 



Item 01:16 – Annexure XIV 

Proceedings of the 1st Academic Council [29.06.2024]                                 44 

 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

 

TEXT BOOKS  

1. தமிழக ைரலொறு – மக்களும் பண்பொடும் - தக. தக. பிள்வள (தைளியீடு:  

தமிழ் நொடு பொடநூல் மற்றும் கல்வியியல் பணிகள் கழகம் ). 

2. கணினித்தமிழ் – முவனைர ்இல. சுந்தரம். (விகடன்பிரசுரம்).  

3. கீழடி – வைவக நதிக்கவரயில் சங்க கொல நகர நொகரிகம் (ததொல்லியல் 

துவற தைளியீடு). 

4. தபொருவந – ஆற்றங்கவர நொகரிகம். (ததொல்லியல் துவற தைளியீடு) 

5. Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL – (in 

print). 

6. Social Life of the Tamils - The Classical Period (Dr.S.Singaravelu) (Published by: International 

Institute of Tamil Studies) 

 

REFERENCE BOOKS   

1. Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D. Thirunavukkarasu) (Published 

by: International Institute of Tamil Studies).  

2. The Contributions of the Tamils to Indian Culture (Dr.M.Valarmathi) (Published by: 

International Institute of Tamil Studies.). 

3. Keeladi - ‘Sangam City C ivilization on the banks of river Vaigai’ (Jointly Published by: 

Department of Archaeology & Tamil Nadu Text Book and Educational Services Corporation, 

Tamil Nadu). 

4. Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay) 

(Publishedby: The Author). 

5. Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu Text 

Bookand Educational Services Corporation, Tamil Nadu). 

6. Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL) – Reference 

Book. 
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Course 

Code: 
24MA201 

Course 

Title: 

Complex Variables and Transforms 

(Common to ALL branches) 

Credits: 4 L – T – P 3 – 1 –  0 

 

Course objectives: 

 To impart analytical ability in solving mathematical problems as applied to the respective 
branches of Engineering. 

 To familiarize the students with complex integration techniques and contour integration 

techniques which can be used in real integrals.  

 To introduce Fourier series analysis which is central to many applications in engineering apart 
from its use in solving boundary value problems. 

Teaching-Learning Process: 

             These are sample strategies which teachers can use to accelerate the attainment 
of the various course outcomes. 

 Lecture method does not mean only traditional method, but different type of teaching methods 
may be adopted to develop the outcomes. 

 Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills, develop thinking 
skills such as the ability to evaluate, generalize, and analyze information rather than simply recall 

it. 

 Topics will be introduced in a multiple representation and encourage the students  

to come up with their own creative ways to solve them. 

 Discuss how every concept can be applied to the real world and when that's possible, it helps to 
improve the students' understanding. 

 

UNIT I – Complex Differentiation [12 hours] 

 Function of a complex variable – Analytic functions – Necessary conditions and sufficient conditions 

(excluding proof)  – Cauchy – Riemann equations –– Properties of analytic function – Harmonic 

conjugate – Construction of Analytic functions - Conformal mapping: w = z+a, az, 1/z, and bilinear 

transformation.   

UNIT II – Complex Integration [12 hours] 

Statement and application of Cauchy’s integral theorem and integral formula – Taylor and Laurent 

expansions – Isolated singularities – Residues - Cauchy’s residue theorem.  

Applications: Contour integration over unit circle and semicircular contours (excluding poles on axis). 

UNIT III – Laplace Transforms [12 hours] 

Existence conditions – Transforms of elementary functions – Transform of unit step function and 

unit impulse function – Basic properties – Shifting theorems – Transforms of derivatives and 

integrals – Initial and Final Value Theorem – Inverse Laplace Transform – Convolution Theorem 

(Statement only) – Solution of linear second order Ordinary differential equations with constant 

coefficients using Laplace transforms. 
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UNIT IV – Fourier Series and Fourier Transforms [12 hours] 

Dirichlet’s conditions – General Fourier series – Odd and even functions – Half range series – 

Harmonic analysis - Statement of Fourier integral theorem – Fourier transform pair – Parseval’s 

identity. 

UNIT V – Partial Differential Equation [12 hours] 

Formation of partial differential equations - Classification of partial differential equations - Solutions 

of one dimensional wave equation, One dimensional heat equation (excluding insulated ends) – Steady 

state solution of two dimensional equation of heat conduction (excluding insulated edges). 

Course outcomes:  

On completion of the course, the student will have the ability to: 

CO No. Course Outcomes 

Highest 

cognitive 

level 

CO1 
Construct analytic functions and use their conformal mapping property in 

Engineering problems. 
K3 

CO2 
Solve real and complex integrals using the Cauchy’s integral formula and 

residue theorem. 
K3 

CO3 
Apply Laplace transforms techniques in system modelling, digital signal 

processing, process control, solving boundary value problems 
K3 

CO4 
Apply Fourier series to solve the steady state two-dimensional heat equation 

in cartesian coordinates. 
K3 

CO5 
Apply the effective mathematical tools for solutions of partial differential 

equations that model physical phenomena and engineering problems. 
K3 

 

COs and POs Mapping: 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped 

 

COs 
POs 

1 2 3 4 5 6 7 8 9 10 11 12 

CO1 3 2 - - - - - - - - - - 

CO2 3 2 - - - - - - - - - - 

CO3 3 2 - - - - - - - - - - 

CO4 3 2 1 - - - - - - - - 1 

CO5 3 2 1 - - - - - - - - - 

CO6 3 2 1 - - - - - - - - 1 
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Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) 

CIE – I 100 
50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 
40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 

         End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 

 

 

 

 

 

 

 

 

 

 

Text Books: 

1. Kreyszig.E, "Advanced Engineering Mathematics", John Wiley and Sons, 10th Edition, 

New Delhi, 2016. 

2. Grewal.B.S., “Higher Engineering Mathematics”, Khanna Publishers, New Delhi, 44th 

Edition, 2018. 

3. Veerarajan. T., "Transforms and Partial Differential Equations", Tata McGraw Hill  

Education Pvt. Ltd., New Delhi, Second reprint, 2012 

4. Kandasamy. P., Thilagavathy. K, and Gunavathy. K, Engineering Mathematics Volume 

I & II, S. Chand & Co, New Delhi, 2005.Reference Books: 

Bloom’s 

Category  

Continuous Internal 

Examination 

End Semester 

Examination 

1 2 

Remember 20 20 20 

Understand 20 20 20 

Apply 60 60 60 

Analyze 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 
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Equivalent NPTEL/SWAYAM Courses 

S. No. Course Title Course Instructor  Host Institute 

1. Partial Differential Equations  Prof. Sivaji Ganesh IIT Bombay 

2. Introduction to Fourier Analysis  Prof. Parasar Mohanty IIT Kanpur 

3. Complex Analysis Prof. Pranav Haridas IIT Madras 

 

 Web Links and Video Lectures (E-Resources): 

1. Analytic Functions, C-R Equations:  https://www.nptelvideos.com/lecture.php?id=13416                                                                                                                               

2. Laplace Transform and its Existence: https://www.nptelvideos.com/lecture.php?id=13433 

3. Taylor's, Laurent Series of f(z) and Singularities:  

https://www.nptelvideos.com/lecture.php?id=13431 

4. Applications of Fourier Transform to PDEs: 

            https://www.nptelvideos.com/lecture.php?id=13442 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.nptelvideos.com/lecture.php?id=13416
https://www.nptelvideos.com/lecture.php?id=13433
https://www.nptelvideos.com/lecture.php?id=13431
https://www.nptelvideos.com/lecture.php?id=13442
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Course objectives: 

 To study the electrical properties of materials including electron theory of metals. 

 To familiarize with the properties of semiconductors, determination of charge carriers and 

device applications. 

 Equipping the students to understand the applications of magnetic materials and dielectric 

materials. 

 To impart knowledge on the processing and applications of new engineering materials 

 To motivate the students towards the different material testing methods 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos  

7. Smart Class Room 

8. Flipped Class 

 

UNIT I       CONDUCTING MATERIALS [9 hours] 

Classical free electron theory - Expression for electrical conductivity - Thermal conductivity, Wiede- Mann 

Franz law, Merits & Demerits of classical free Electron Theory - Quantum free electron theory - Electron in 

a metal – degenerate and non-degenerate states – Fermi- Dirac statistics– Density of energy states –  Energy 

bands in solids – Electron effective mass. 

 

UNIT II         SEMICONDUCTING MATERIALS [9 hours] 

Direct and indirect band gap semiconductors – Intrinsic Semiconductors - Carrier concentration in intrinsic 

semiconductors - Variation of Fermi level with temperature – extrinsic semiconductors - Carrier 

concentration in N-type & P-type semiconductors – Variation of Fermi level with temperature – Hall effect 

and devices- Ohmic contacts– Schottky diode. 

 

UNIT III          MAGNETIC AND DIELECTRIC MATERIALS                                                      [9 hours] 

Magnetic materials – Classification (Dia , Para & Ferro) – Hysteresis – Ferrites - BaTiO3 – Application of 

Nd-FeB magnets. Electric polarization – Different types of polarization – Temperature and frequency 

dependence –Dielectric loss and dielectric breakdown – dielectric materials applications - capacitors and 

transformers 

Course  

Code 

24PH202 Course Title: APPLIED MATERIAL SCIENCE  

(Common to Mech,Civil & Agri) 

Credits 3 L – T – P 3-0-0 
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UNIT IV        SMART MATERIALS [9 hours] 

Metallic glasses - Shape memory alloys - Composites - Definition and Classification - Fiber reinforced 

plastics (FRP) and fiber reinforced metals (FRM) - Ceramics - Classification - Crystalline - Non 

Crystalline - Bonded - ceramics, Manufacturing methods - Slip casting - Isostatic pressing - Gas pressure 

bonding - Properties - thermal, mechanical, electrical and chemical ceramic fiber- Applications of 

ceramics in electronics. 

 

UNIT V        MATERIALS TESTING [9 hours] 

Microscope-Magnification Power-Resolving Power-Optical & Electron Microscope-Difference between 

optical & Electron Microscope-Tunneling - Scanning Electron Microscope-Transmission Electron 

Microscope- Scanning Tunneling Microscope- hardness - Rockwell and Brinell hardness - Knoop and 

Vickers Micro hardness- spot test techniques 

 

Course outcomes: On completion of the course, the student will have the ability to:  

CO No Corse Outcomes 
Highest 

cognitive level 

CO1 Explain  the electrical properties of materials. K2 

CO2 Apply the properties of semiconducting materials in electronics. 
K3 

CO3 Infer the properties of magnetic and dielectric materials for relevant electrical 

and electronics engineering applications. 

K2 

CO4 Utilize the smart materials in the field of Engineering.. K3 

CO5 Make use of different testing methods for analyzing the properties of materials. K3 

 

     COs and POs Mapping 

 

 

COs 

PO

s 

1 2 3 4 5 6 7 8 9 10 11 12 

CO1 2 1 
1 - - - - - - - - 1 

CO2 3 2 
1 - - - - - - - - 1 

CO3 2 1 
1 - - - - - - - - 1 

CO4 3 2 
1 - - - - - - - - 1 

CO5 3 2 
1 - - - - - - - - 1 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 

0- Not   Mapped 
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Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) - 

Theory 

CIE – I 100 
50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 
40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 

       Assessment Pattern 

 

 

 

 

 

 

 

 

  End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered 

TEXT BOOKS: 

1. S.O. Kasap. Principles of Electronic Materials and Devices, McGraw Hill 

Education (Indian Edition), 2020. 

2. R.F.Pierret. Semiconductor Device Fundamentals. Pearson (Indian Edition), 2006. 

3. O.P.Khanna. “Materials Science and metallurgy: Dhanpat Rai Publications,2011 

  REFERENCE BOOKS: 

1. Jasprit Singh, Semiconductor Optoelectronics: Physics and Technology, 

McGraw-Hill Education (Indian Edition), 2019. 

2. Charles Kittel, Introduction to Solid State Physics, Wiley India Edition, 2019. 

3. Arthur Beiser, Shobhit Mahajan, S. Rai Choudhury, Concepts of Modern Physics, 

McGrawHill (Indian Edition), 2017. 

Bloom’s Category  Continuous Internal 

Examination 

End semester 

Examination 

1 2 

Remember 20 20 20 

Understand 60 40 40 

Apply 20 40 40 

Analyze 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 
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NPTEL COURSE: 

Sl.No Course Name Course Instructor Course Conducting 

Agency 

1 Solid state Physics Prof. Amal Kumar 

Das   

IIT Kharagpur  

 

WEB LINKS AND VIDEO LECTURES (E-RESOURCES): 

1. Electrical Conductivity: https://www.youtube.com/watch?v=QvPSVwzU-8A 

2. Band Theory of solids: 

https://www.youtube.com/watch?v=qcE2Wcpm05k&ab_channel=nptelhrd 

3. Intrinsic semiconductor: https://www.youtube.com/watch?v=JZN3DAaeOB8 

4. Brinell Hardness Test: https://www.youtube.com/watch?v=TM487F4p-YM 

5. FRP: 
https://www.youtube.com/watch?v=tyKtUoQo9VM&list=PLbMVogVj5nJTnVBY4n36KHSPJs

PDy38QS 

Suggested Skill Activities:  

1.As you look at materials and objects around your house ,identify the  conductors and insulators? 

2. Identify the change when you connect a light bulb to battery using conductive materials? 

3. What will happen if you connect a light bulb to battery using insulating materials? 

4. List the usage of alphanumerical displays in day to life. 

5.Compute the size variation and efficiency of the nano materials. 

6.Illustrate the role of semiconductors in renewable energy technologies. 

7.Explain the reason for using smart materials like SMA in retractable roofs. 

8.List out 10 uses of magnetic materials in house. 

9.Explain the testing methodology used in aerospace technology. 

10.Discuss about the role of semiconductor in temperature sensors which is air conditioner. 

 

 

 

 

 

 

 

 

 

 

https://www.youtube.com/watch?v=QvPSVwzU-8A
https://www.youtube.com/watch?v=qcE2Wcpm05k&ab_channel=nptelhrd
https://www.youtube.com/watch?v=JZN3DAaeOB8
https://www.youtube.com/watch?v=TM487F4p-YM
https://www.youtube.com/watch?v=tyKtUoQo9VM&list=PLbMVogVj5nJTnVBY4n36KHSPJsPDy38QS
https://www.youtube.com/watch?v=tyKtUoQo9VM&list=PLbMVogVj5nJTnVBY4n36KHSPJsPDy38QS
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Course Code: 24CY401 Course Title: Environmental Science and Engineering 

Credits: 2 L – T – P 2-0-0 

Course objectives: 

To impart knowledge on the 

 To gain in-depth knowledge on natural processes and resources that sustain life and 

govern economy. 

 To know the importance of water resources which are important socially, economically 
viable and environmentally sustainable. 

 To impart the Knowledge of pollution and its control methods. 

 To mitigate the environmental and health risks associated with indiscriminate waste and find 
the suitable methodologies for waste management. 

 To balance ecological, economic and social goals, such as reducing carbon emissions, 

promoting renewable energy and ensuring equitable resource access. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. NPTEL and Other Videos  

3. Smart Class Room 

4. Field visit 

5. Project based learning 

6. Industrial Visit 

 

UNIT I - Ecology and Biodiversity [6 hours] 

Definition, scope and importance of environment – need for public awareness – concept of an 

ecosystem - Biodiversity and its values- Biodiversity at global, national and local level- India as a 

mega-diversity nation – hotspots of biodiversity – threats to biodiversity – endangered and endemic 

species of India – conservation of biodiversity: In-situ and ex-situ conservation of biodiversity. 

UNIT II - Water resources and Environment microbiology [6 hours] 

Water resources: Use and over- utilization of surface and groundwater – dams benefits and problems, 

conflicts over water –Water availability at global level, surface level, ground level- Sources-Hydro 

phonics -Classification of microorganism –Role of microorganism in waste water treatment-Bacterial 

nutrition and growth. 

UNIT III -Air and Noise pollution [6 hours] 

Sources and classification of air pollutants and their effect on human health-Ambient air quality and 

emission standards-Air pollutants-Particulate matters-Control equipments- Gravity separator-

Centrifugal separator-fabric filter-Electrostatic separator, Catalytic convertors– Noise pollution-causes 

– Consequences-Control measures- modern tools used in pollution mitigation measures-sustainable 

activity of pollution control- recent case studies - Environmental Protection Act. 
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UNIT IV- Solid waste and Hazardous waste management [6 hours] 

Soil contaminants–sources and management methods of -Solid Waste Hazardous waste – Plastic 

waste- -Biomedical waste- Hazardous waste& E-waste management -Case studies on   Occupational 

Health and Safety Management system (OHASMS). 

UNIT V-Environmental management and Sustainable development [6 hours] 

Renewable and non-renewable energy Sources- Energy Polices- Development, GDP, Sustainability- 

concept, needs and challenges-economic, social and aspects of sustainability- Zero waste and R 

concept, Circular economy, ISO 14000 Series, Material Life cycle assessment, Environmental Impact 

Assessment-Sustainable goals -Sustainable habitat- Green buildings, Green materials, Energy 

efficiency, Sustainable transports. Carbon  emission-Carbon footprint-Carbon Sequestration. 

Course outcomes:  

On completion of the course, the student will have the ability to: 

CO 

No 
Corse Outcomes 

Highest 

cognitive level 

CO1 Illustrate the important features of environment and its conservation. K2 

CO2 
Explain the need of water resources and its application to meet the 

modern   requirements and the necessity of its conservation. 

K2 

CO3 

Identify the causes, effects of environmental pollution and explain 

the control techniques for particulate, gaseous emissions and 

contribute to the preventive measures in the society. 

K3 

CO4 
Identify the different management methods of solid and hazardous 

waste. 

K3 

CO5 
Explain the sustainability practices and identify green materials for 

sustainable development . 

K2 

 

COs and POs Mapping: 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not 

Mapped 

 

 

 
 

COs 

Highest 

Cognitive 

Level  

     POs 

1 2 3 4 5 6 7 8 9 10 11 12 

CO1 K2 1 - - - - 1 1 - - - - - 
CO2 K2 2 1 - -     - 1 1 - - - - - 

CO3 K3 2 - -    - - 1 2 1 - - - - 
CO4 K3 1 - -    - - 2 2 1 - - - - 

CO5 K2 1 - -    - - 1 2 1 - - - - 
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Scheme of Evaluation: 

 

Assessment Pattern 

 

 

 

 

 

 

 

 

 

 

 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either 

or). 
● All the fifteen questions have to be answered. 

Text Books: 
1. Benny Joseph,Environmental Science and Engineering ‘, Tata McGraw-Hill, New 

Delhi, (2014). 

2. Miguel Fischer,“Environmental Management: Ecosystems, Competitiveness and Waste 

Management” Nova Science Publishers, (2021) 

 

 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) 

CIE – I 100 
60 

10

0 
40 

CIE – II 100 

Skill Assessment – I 40 
40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 

Bloom’s 

Category  

Continuous Assessment 

Tests 

End Semester 

Examination 

1 2 

Remember 20 20 20 

Understand 60 40 40 

Apply 20 40 40 

Analyze 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 
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 Reference Books: 

1. Dharmendra S.Sengar, ‘Environmental law ‘, Prentice hall of India Pvt Ltd, New 

Delhi, (2007). 

2. Erach Bharucha, “Textbook of Environmental Studies”, Universities Press Pvt, Ltd, 

Hydrabad, (2015). 

3. G.TylerMiller,Scott E.Spoolman,“Environmental Science”,Cengag Learning India 

Pvt.Ltd,Delhi, (2014). 

4. Mahuabasu, Xavier saverimuthu, “Fundamentals of Environmental Studies”, 

Cambridge university press,(2017) 

5. Anubha Kaushik , C.P. Kaushik, “Perspectives in Environmental Studies”, New Age 

International Pvt. Ltd, New Delhi, (2004). 6. Frank R. Spellman, “Handbook of 

Environmental Engineering”, CRC Press, (2015). 

Web Links and Video Lectures (E-Resources): 

1. Ecology and Society: https://onlinecourses.nptel.ac.in/noc2 4_hs149/preview 

2. Sustainable Power Generation Systems: https://onlinecourses.nptel.ac.in/noc2 

4_ge54/preview 

3. Environment and Development: https://onlinecourses.nptel.ac.in/noc2 4_hs150/preview 

Suggested Skill Activities:  

1. Why is it beneficial to follow a student centered and participatory process for 

environmental education? 

2. Identify the endemic species of flora and fauna found nearest to your locality. 

3. List the major arguments cited against the construction of dams. 

4. Discuss how the symbiotic relationship between algae and bacteria is useful in 

the          treatment of sewage in an oxidation pond. 

5. List the various ways in which an individual can contribute towards 

pollution prevention in the society. 

6. Mention any four hazardous wastes originating from households and explain 

their management strategies. 

7. Conduct a survey and find out how chemicals and various material are distributed 

/cycled in your campus. 

8. List the common organic materials that are suitable and unsuitable for composting. 

9. List the advantages of recycling of MSW with examples. 

10. What are the major obstacles in the implementation of incineration technology in 

developing countries. 

https://onlinecourses.nptel.ac.in/noc24_hs149/preview
https://onlinecourses.nptel.ac.in/noc24_hs149/preview
https://onlinecourses.nptel.ac.in/noc24_ge54/preview
https://onlinecourses.nptel.ac.in/noc24_ge54/preview
https://onlinecourses.nptel.ac.in/noc24_hs150/preview
https://onlinecourses.nptel.ac.in/noc24_hs150/preview
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Course 

Code: 
24ME301 Course Title: Engineering Mechanics 

Credits: 4 L – T – P 3-1-0 

 

Course objectives: 

To impart knowledge on the 

 To Learn the  use scalar and vector analytical techniques for analysing forces in statically 

determinate structures 

 To introduce the equilibrium of rigid bodies, vector methods and free body diagram 

 To study and understand the properties of surfaces and solids. 

 To learn the principles of friction, forces and apply the concepts of frictional   forces at the 

contact surfaces of various engineering systems. 

 To develop basic dynamics concepts – force, momentum, work and energy 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 
3. Blended Mode of Learning 
4. Project based Learning 

5. Experiential Learning 
6. NPTEL and Other Videos  
7. Smart Class Room 

8. Flipped Class 

 

UNIT I – Statics of Particles [9+3 hours] 

Fundamental Concepts and Principles, Systems of Units, Method of Problem Solutions, Statics 

of Particles - Forces in a Plane, Resultant of Forces, Resolution of a Force into Components, 

Rectangular Components of a Force, Unit Vectors. Equilibrium of a Particle- Newton’s First 

Law of Motion, Space and   Free-Body Diagrams. 

 

UNIT II – Equilibrium of Rigid Bodies [9+3 hours] 

Principle of Transmissibility, Equivalent Forces, Vector Product of Two Vectors, Moment of a 

Force about a Point, Varignon’s Theorem, Rectangular Components of the Moment of a Force, 

Distributed Loads on Beams, Moment of a Force about an Axis, Couple - Moment of a Couple, 

Equivalent Couples, Addition of Couples, Resolution of a Given Force into a Force -Couple 

system, Further Reduction of a System of Forces, Equilibrium in Two Dimensions - Reactions 

at Supports. 
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UNIT III – Properties of Surfaces and Solids [9+3 hours] 

Centroids of lines and areas – symmetrical and unsymmetrical shapes, Determination of 

Centroids by Integration, Theorems of Pappus-Guldinus, Centre of Gravity of a Three- 

Dimensional Body, Moments of Inertia of Areas and Mass - Determination of the Moment of 

Inertia of an Area by Integration, Polar Moment of Inertia, Radius of Gyration of an Area, 

Parallel-Axis Theorem, Moments of Inertia of Composite Areas, Moments of Inertia of a Mass 

- Moments of Inertia of Thin Plates. 

UNIT IV – Friction [9+3 hours] 

The Laws of Dry Friction, Coefficients of Friction, Angles of Friction, Wedge friction, Wheel 

Friction, Rolling Resistance, Ladder friction, Belt friction. 

UNIT V – Dynamics of Particles [9+3 hours] 

Kinematics - Rectilinear Motion and Curvilinear Motion of Particles. Kinetics- Newton’s 

Second Law of Motion-Equations of Motions, Dynamic Equilibrium, Energy and Momentum 

Methods - Work of a Force, Kinetic Energy of a Particle, Principle of Work and Energy, 

Principle of Impulse and Momentum, Impact of bodies. 

Course outcomes:  

On completion of the course, the student will have the ability to: 

CO No Corse Outcomes 
Highest 

cognitive level 

CO1 
Illustrate the vector and scalar representation of forces and moments 

of particles  

K2 

CO2 
Draw the free body diagram and apply equilibrium principle for two 

dimensional rigid bodies. 

K2 

CO3 
Determine the centroid and moment of inertia of various surface and 

solids.  

K3 

CO4 Apply the friction and its effects by the laws of friction K3 

CO5 
Apply fundamental principle to solve the problem in dynamics of 

particles and rigid bodies.  

K3 

COs and POs Mapping: 

COs 
POs 

1 2 3 4 5 6 7 8 9 10 11 12 

CO1 2 1 1 1 - - - - - - - 3 

CO2 3 2 1 1 1 - - - - - - 3 

CO3 2 1 1 1 1 - - - - - - 3 

CO4 3 2 1 1 1 - - - - - - 3 

CO5 3 3 1 1 1 - - - - - - 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- 

Not Mapped 
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Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) - 

Theory 

CIE – I 100 
50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 
40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 

       Assessment Pattern 

 

 

 

 

   

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Text Books: 

1. Beer Ferdinand P, Russel Johnston Jr., David F Mazurek, Philip J Cornwell, Sanjeev 

Sanghi, Vector Mechanics for Engineers: Statics and Dynamics, McGraw Higher 

Education., 12thEdition, 2019. 

2. Vela Murali, “Engineering Mechanics-Statics and Dynamics”, Oxford University Press, 

2018. 

3. Kottiswaran N “Engineering Mechanics-Statics and Dynamics”, Pearson Education,. 

Bloom’s 

Category  

Continuous Assessment 

Tests 

Terminal 

Examination 

1 2 

Remember 40 20 20 

Understand 40 40 40 

Apply 20 40 40 

Analyze 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 
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Reference Books: 

1. Boresi P and Schmidt J, Engineering Mechanics: Statics and Dynamics, 1/e, Cengage 

learning, 2008. 

2. Hibbeller, R.C., Engineering Mechanics: Statics, and Engineering Mechanics: 

Dynamics, 13th edition, Prentice Hall, 2013. 

3. Irving H. Shames, Krishna Mohana Rao G, Engineering Mechanics – Statics and 

Dynamics, 4thEdition, Pearson Education Asia Pvt. Ltd., 2005. 

4. Meriam J L and Kraige L G, Engineering Mechanics: Statics and Engineering 

Mechanics: Dynamics, 7th edition, Wiley student edition, 2013. 

5. Timoshenko S, Young D H, Rao J V and SukumarPati, Engineering Mechanics, 

5thEdition, McGraw Hill Higher Education, 2013. 

6. Bansal R K., Engineering Mechanics-Statics and Dynamics, Revised 7th Edition, 

Laxmi Publications. 

Web Links and Video Lectures (E-Resources): 

1. NPTEL: Engineering Mechanics 

https://archive.nptel.ac.in/courses/112/106/112106286/ 

2. https://www.iitg.ac.in/rkbc/me101/Presentation/L16-18.pdf   

Suggested Skill Activities:  

1. Force analysis on any stationary object 

2. Force analysis of structures and structural components 

3. Determination of centre of gravity of composite surfaces 

4. Building different types of slopes for frictional applications 

5. Force analysis on any moving object 

 

 

 

 

 

 

 

 

 

 

https://archive.nptel.ac.in/courses/112/106/112106286/
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Course 

Code: 
24CS201 

Course 

Title: 

PROGRAMMING FOR PROBLEM 

SOLVING USING C 

Credits: 4 L – T – P 2-0-4 

 

Course objectives: 

To impart knowledge on the 

 To gain knowledge on problem solving techniques 

 To learn how to write simple and modular C programs 

 To develop C programs using arrays and strings 

 To learn the usage of pointers in accessing and manipulating memory 

 To develop applications in C using structures & files 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 
2. Lab experiment videos 

3. Blended Mode of Learning 
4. Project based Learning 
5. Experiential Learning 

6. NPTEL and Other Videos  
7. Smart Classroom 
8. Flipped Class 

 

UNIT1 - BASICS OF C PROGRAMMING [6 hours] 

Problem Solving Techniques: Introduction to Algorithm, Pseudo code, Flow Chart, Structure 

of ‘C’ program. C Tokens: Keywords, Data Types, Constants, Variables - Declaration - 

Qualifiers – typedef 

Practical Topics: 

1. Steps in Problem Solving Drawing flowchart using yEd tool/Raptor Tool programs using 

simple statements.  

2. Programs to illustrate the use of user-defined data types 

UNIT II – BASIC CONSTRUCTS IN C [6 hours] 

Managing simple Input and Output operations - Operators and Expressions - Decision Making: 

Branching statements, looping statements - Function: Declaration, Definition - Passing 

arguments by value - Recursion - Storage classes 

Practical Topics: 

1. Programs using decision making statements  

2. Programs using looping statements  

3. Programs using user defined functions and recursive functions 
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UNIT III – ARRAYS AND STRINGS IN C [6 hours] 

Arrays: Initialization - One dimensional, Two dimensional, and Multi-dimensional arrays - 

String: Basics, declaring and initializing strings, string handling functions: standard and user 

defined functions 

Practical Topics: 

1. Build programs using arrays and array-based operations. 

2. Programs using one dimensional and two dimensional arrays. 

3. Implementations involving array usage for string operations. 

UNIT IV – POINTERS IN C [6 hours] 

Pointers - Passing arguments by address - Dynamic Memory Allocation - Pointer arithmetic - 

Pointers and one dimensional array - Pointers and Multi-Dimensional Array: Array of Pointers, 

Pointer to Pointer, Pointer to an array - void Pointer - Pointer to function 

Practical Topics: 

1. Implementations involving pointers for dynamic memory allocation  

2. Implementations involving pointers for string manipulation. 

UNIT V – STRUCTURES, UNIONS AND FILE HANDLING IN C [6 hours] 

Structure: Declaration, Definition-Array of Structures - Pointer to Structure – Nested Structures- 

Union: Defining union, Accessing union members. Files: File Management functions, Random 

access in file- Working with Text Files and Binary Files 

Practical Topics: 

1. Programs to implement structures  

2. Programs to implement union  

3. Programs to implement various file operations. 

 

Laboratory Component:        [45 hours] 

Any 12 experiments have to be completed from the following list of experiments. 

S.No. Name of the Experiment 

1 Steps in Problem Solving Drawing flowchart using yEd tool/Raptor Tool programs using 

simple statements 

2 Programs to illustrate the use of user-defined data types 

3 Programs using decision making statements 
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4 Programs using looping statements 

5 Programs using user defined functions and recursive functions 

6 Build programs using arrays and array-based operations. 

7 Programs using one dimensional and two dimensional arrays. 

8 Implementations involving array usage for string operations. 

9 Implementations involving pointers for dynamic memory allocation 

10 Implementations involving pointers for string manipulation. 

11 Programs to implement structures 

12 Programs to implement union 

13 Programs to implement various file operations 

 

Course outcomes:  

On completion of the course, the student will have the ability to: 

CO 

No 
Corse Outcomes 

Highest 

cognitive level 

CO1 Make use of problem solving techniques to solve real world problems & 

outline the structure of C program 

K3 

CO2 Identify the appropriate looping and control statements in C and develop 

applications using these statements 

K3 

CO3 Make use of arrays & strings in development of

 simple applications 

K3 

CO4 Apply the concepts of pointers and develop C programs using pointer K3 

CO5 Develop programs for storing, retrieving and processing data using 

structures and files. 

K3 

 

COs and POs Mapping 

COs 
POs 

1 2 3 4 5 6 7 8 9 10 11 12 

CO1 3 3 2 - 1 - - -  - - 1 

CO2 3 3 2 - 1 - - -  - - 1 

CO3 3 3 2 1 1 - - -  - - 1 

CO4 3 3 2 1 1 - - -  - - 1 

CO5 3 3 3 1 1 - - -  - - 1 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 

0- Not Mapped 
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Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) 

- Theory 

CIE – I 100 
50 

100 25 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 
40 

Skill Assessment - II 40 

Continuous Internal 

Examination (CIE) 

- Laboratory 

Continuous 

Assessment 
75 75 

100 25 

Model Lab Exam 25 25 

End Semester 

Examination 

(ESE) 

Theory Exam 100 15 

50 50 
Lab Exam 100 35 

Total 100 

         End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 

 

 

 

 

 

Text Books: 

1. Kernighan, B.W and Ritchie,D.M, "The C Programming language", Second 

Edition, Pearson Education, 2015. 

2. Pradip Dey, Manas Ghosh, “Programming in C”, AICTE Edition, Oxford 

University Press, 2018 

Bloom’s 

Category  

Continuous Internal 

Examination 

End Semester 

Examination 

1 2 

Remember 20 20 20 

Understand 20 20 20 

Apply 60 60 60 

Analyze 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 



Item 01:16 – Annexure XIV 

Proceedings of the 1st Academic Council [29.06.2024]                                 65 

 

Reference Books: 

1. Yashavant P. Kanetkar, “Let Us C : Authentic guide to C programming language”, 

Eighteenth Edition, BPB Publications, 2021 

2. Ashok N Kamthane, Programming in C, Pearson, Third Edition, 2020 

3. Reema Thareja, "Programming in C", Oxford University Press, Second Edition, 

2016. 

4. Paul Deitel and Harvey Deitel, "C How to Program with an Introduction to C++", 

Eighth edition, Pearson Education, 2018. 

5. Anita Goel and Ajay Mittal, "Computer Fundamentals and Programming in C", 1st 

Edition, Pearson Education, 2013. 

6. E.Balagurusamy, "Programming in ANSI C", seventh edition, Mc Graw Hill 

Education,2017 

Suggested Skill Activities:  

1. Steps in Problem Solving Drawing flowchart using yEd tool/Raptor Tool 

2. Write a Program to calculate and display the volume of a CUBE having its height (h=10cm), 

width (w=12cm) and depth (8cm). 

3. Ramya has bought 50 kg of onion for Rs 40 per kg and 60 kg of potato for Rs 20 per kg. 

Then she sold out all the stock with the selling price of Rs 60 per kg and Rs 30 per kg for 

onion and potato respectively. Write a C program which computes the profit gained by her. 

4. A Food delivery boy needs to walk down every street in his area in order to deliver the food. 

Assume that the distances between the streets along the roads are given. The food delivery 

boy starts at the hotel and returns back to the hotel after delivering all the foods. Implement 

an algorithm to help the food delivery boy to walk minimum distance for the purpose. 

5. Write a program to input name, marks of 5 subjects of a student and display the name of the 

student, the total marks scored, percentage scored and the class of result. 

6. A location in a map is represented by a pair of points as x co-ordinate and y co-ordinate. 

Person X wants to move towards person Y which is residing in the location L1 and L2 

respectively. Write C Program to find the distance between these two person . 

7. If a four-digit number is input through the keyboard, write a program to obtain the sum of 

the first and last digit of this number. 

8. Write a program to find GCD (greatest common divisor or HCF) and LCM (least common 

multiple) of two numbers 

9. Write a Program to multiply two 3 X 3 Matrices. 
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10. Write a program to create a structure named company which has name, address, phone and 

no Of Employee as member variables. Read name of company, its address, phone and no Of 

Employee. Finally display these members‟ value. 

11. Write a program to create array of books. Collect various details of books such as topic, 

author, department. Collect details for N books and display the details of books based on 

department name or author 

12. A class has strength of N students. The class has two mentors, one person for the odd roll 

numbers and the other for the rest. Write a C program which reads the roll numbers of all 

the students and gives two lists of roll numbers corresponding to each advisor 

13. Write a C program to maintain the inventory details of items sold in a super market such as 

item id, name, no of items available, price per item. Perform efficient data storage based on 

user‟s demand at runtime 

14. Write a C program to use binary files for maintaining a telephone directory which includes 

telephone no, Owner name and address. Here address includes details such as door no, street 

name, locality, city and pincode. Update the door no of all people belonging to a particular 

street as follows: Increment the old door no by 10 to get the new door no. (Eg: If the old door 

no is 13, update it as 23) 
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Course 

Code: 
24EC201 

Course 

Title: 
Fundamentals of Electronics Engineering 

Credits: 3 L – T – P 2-0-2 

Pre-requisite NIL 

 

Course objectives: 

To impart knowledge on the 

 Semiconductor devices and applications  

 Fundamentals of digital electronics  

 Basics of operational amplifiers and its applications  

 Basic concepts of Microcontrollers. 

 Interfacing of microcontrollers with applications. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. PowerPoint presentation 
3. Interactive Simulations 
4. Lab experiment videos 

5. Blended Mode of Learning 
6. Project based Learning 
7. Experiential Learning 

8. NPTEL and Other Videos  
9. Smart Class Room 
10. Flipped Class 

 

UNIT I - Semiconductor Devices and Applications [6 hours] 

PN Junction Diodes, V-I Characteristics – Half wave and full wave rectifiers- Physical operation of 

special diodes: LED, OLED, AMOLED, - Bipolar Junction Transistors – Construction, types, 

Configuration, BJT as a single stage common Emitter amplifier 

Practical Topics: 

1. Familiarize with lab instruments (Multi-meter/Power supply/CRO). 

2. Plot V-I characteristics of a PN junction diode 

3. Observe the wave shapes for the Half wave and full wave rectifier circuit. 

4. Plot of input and output characteristics and calculation of parameters of transistors in CE 

configuration. 
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UNIT II – Fundamentals of Digital Electronics [6 hours] 

Logic gates – Combinational Logic: Boolean Algebra, Logic simplification using K- map, De M 

organ's Theorem, Logic IC, Half Adder, Full Adder, Multiplexers, Demultiplexers- Sequential 

circuits- Shift Register, Counters 

Practical Topics: 

1. Implementation of the given Boolean function using logic gates.  

2. Design and verify the truth table of a S-R and J-K flip-flop. 

3. Design and verify operation of half adder and full adder. 

 

UNIT III – Operational Amplifiers [6 hours] 

Basic model; Virtual ground concept; Inverting Amplifier, Non-inverting Amplifier, Integrator, 

Differentiator, Summing Amplifier, Comparator - Analog to Digital Converter, Successive 

approximation type-Digital to Analog Converter, R-2R Ladder Networks. 

Practical Topics: 

1. Verify the operation of an op-amp as Inverting and non-inverting amplifiers. 

2. Verify the operation of an op-amp as (a) adder (b) subtractor. 

3. Design and verify a voltage follower and voltage comparator circuit with OPAMP IC 741C and 

observe the wave forms. 

 

UNIT IV – Microcontrollers [6 hours] 

8051 architecture – Pin Diagrams -Types of buses - I/O Ports functions – Instruction set – 

Addressing modes – Assembly language programming - Introduction to Arduino platform- Arduino 

UNO architecture 

Practical Topics: 

1. Perform assembly language program for addition using 8051 microcontroller 

2. Perform Subtraction of 2 - 8 bit numbers using microcontroller 8051. 

3. Write and verify assembly language program for arithmetic and logical operations. 

UNIT V – Interfacing of Microcontroller [6 hours] 

LED interfacing - Stepper motor interfacing -DC motor interfacing 

Practical Topics: 

1. Interface the stepper motor using 8051 interface modules. 
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Laboratory Component:        [30 hours] 

Any 12 experiments have to be completed from the following list of experiments. 

S.No

. 
Name of the Experiment 

1 Familiarize with lab instruments (Multi-meter/Power supply/CRO). 

2 Plot V-I characteristics of a PN junction diode 

3 Observe the wave shapes for the Half wave and full wave rectifier circuit 

4 
Plot of input and output characteristics and calculation of parameters of transistors in CE 

configuration. 

5 Implementation of the given Boolean function using logic gates 

6 Design and verify the truth table of a S-R and J-K flip-flop 

7   Design and verify operation of half adder and full adder 

8 Verify the operation of an op-amp as Inverting and non-inverting amplifiers 

9 Verify the operation of an op-amp as (a) adder (b) subtractor (c) voltage comparator 

10 
Design and verify a voltage follower and voltage comparator circuit with OPAMP IC 741C 

and observe the wave forms. 

11 Perform assembly language program for addition using 8051 microcontroller 

12 Perform Subtraction of 2 - 8 bit numbers using microcontroller 8051 

13 Write and verify assembly language program for arithmetic and logical operations. 

14 Interface the stepper motor using 8051 interface modules 

15 Design, Construct and verify the XOR gate using switches. 

Course outcomes:  

On completion of the course, the student will have the ability to: 

CO 

No 
Corse Outcomes 

Highest 

cognitive 

level 

CO1 Explain the basic concepts of semiconductor devices and applications K2 

CO2 
Construct the simple linear Integrated circuits for an application using 

IC741  

K3 

CO3 
Build a basic combinational and sequential circuit using the fundamental 

concepts and techniques used in digital electronics 

K3 

CO4 Illustrate the concepts of basic architecture of microcontrollers K2 

CO5 
Develop software and hardware for interfacing peripherals with 8051 

microcontrollers 

K3 
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COs and POs Mapping: 

COs 
POs 

1 2 3 4 5 6 7 8 9 10 11 12 

CO1 3 2 2 2 -- -- -- -- -- -- -- -- 

CO2 3 2 2 3 -- -- -- -- -- -- -- -- 

CO3 3 2 3 3 -- -- -- -- -- -- -- -- 

CO4 3 2 1 2 -- -- -- -- -- -- -- -- 

CO5 3 2 1 2 -- -- -- -- -- -- -- -- 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- 

Not Mapped 

Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) - 

Theory 

CIE – I 100 
50 

100 25 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 
40 

Skill Assessment - II 40 

Continuous Internal 

Examination (CIE) - 

Laboratory 

Continuous Assessment 75 75 

100 25 
Model Lab Exam 25 25 

End Semester 

Examination (ESE) 

Theory Exam 100 35 
50 50 

Lab Exam 100 15 

Total 100 

           Assessment Pattern 

Bloom’s 

Category 

Internal Assessment Tests Terminal 

Examination 1 2 

Remember 30 20 30 

Understand 40 50 30 

Apply 30 30 20 

Analyze 0 0 20 

Evaluate 0 0 0 

Create 0 0 0 
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    End semester Examination: (QP PATTERN) 

 Each unit consists of two 2 marks questions and one 16 marks question (either or). 

 All the fifteen questions have to be answered. 

Reference Books: 

1. Satya Sai Srikant Prakash Kumar Chaturvedi, Basic Electronics Engineering, Springer 

Nature Singapore Publishing Company Pvt Ltd., 2020 

2. R.K. Singh, Ashish Dixit, Basic Electronics Engineering & Devices, University Science 

Press, Laxmi Publications Pvt. Ltd., 2021 

3. Ramesh Gaonkar, “Microprocessor Architecture, Programming and Applications with the 

8085”, 6th Edition, Pangram International Publication (India) Pvt. Ltd.,2013 

4. “Sensors and Transducers – D. Patranabis” –PHI Learning Private Limited., 2003 

5. Floyd, Electronic Devices, Pearson Education 10th edition, 2018 

6. Electronic Devices & Circuit Theory, R.L Boylestad and L. Nashelsky, Pearson 

Education, 2021 

7. Op-amps and Linear Integrated Circuits, Ramakanth A Gayakwad, Pearson Education, 4th 

Edition, 2015 

8. Digital Logic and Computer Design, M. Morris Mano, Pearson India, 2017, ISBN: 

9789332586048,9332586047 

 

Web Links and Video Lectures (E-Resources): 

1. Semiconductor Devices and Circuits: https://onlinecourses.nptel.ac.in/noc24_ee143/preview 

2. Digital Circuits: https://onlinecourses.nptel.ac.in/noc24_ee147/preview 

3. Operational amplifiers: https://nptel.ac.in/courses/108/108/108108114/ 

4. Microcontrollers and Microprocessors: 

https://onlinecourses.nptel.ac.in/noc22_ee12/preview 

5. Introduction to Microprocessors and Microcontrollers: 

https://nptel.ac.in/courses/117104072 

 

Suggested Skill Activities:  

1. Construct a simple ‘Rain alert alarm’ using Transistors. 

2. Build a ‘Touch Sensor’ circuit with three components, a resistor, a transistor, and a light-

emitting diode. 

3. Reproduce a Simple ‘Darkness Detector’ Using LDR 

 

1. Make a simple photodiode-based ‘fire sensor’ 

2.   Demonstrate that a zener diode can be used as a ‘voltage regulator’ in the reverse biased   

mode. 

 3. Build the microcontroller circuit for a simple real-world application 

 

https://onlinecourses.nptel.ac.in/noc24_ee143/preview
https://onlinecourses.nptel.ac.in/noc24_ee147/preview
https://onlinecourses.nptel.ac.in/noc22_ee12/preview
https://nptel.ac.in/courses/117104072
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Course 

Code: 
24GE231 

Course 

Title: 
WORKSHOP PRACTICES 

Credits: 1.5 L – T – P 0-0-3 

 

Course objectives: 

To provide hands on training to the students in: 

● Applying basic techniques to measure a field, infer masonry work and install plumbing 

design. 

● Fabricating carpentry, foundry, sheet metal and welding works to practice on workshop 

trades and making end products. 

● Utilizing machining processes like turning, drilling, tapping in parts and 3D printing for 

performing the jobs. 

● Designing electrical wiring layout with MCBs and RCCBs, developing staircase wiring 

and illumination design circuits for buildings. 

● Assembling simple electronic components on PCB by soldering and desoldering and 

testing with IoT based interfaces. 

● Developing blogs and website design for the complete access over the network. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Project based learning 
2. Industrial Visit 

GROUP – A (Civil and Mechanical) 

PART I - CIVIL ENGINEERING PRACTICES [5 hours] 

1. FIELD MEASUREMENT, MASONRY WORK AND PLUMBING 

a. Calculate the area of a built-up space and a small parcel of land-use standard measuring 

tape and digital distance measuring devices. 

b. Visit a nearby site where construction is at initial stage and observe for following (if 

necessary, visit two/three times with a gap of a week). If drawings are available relate/match 

activities with the drawings. 

i. Digging and filling. 

ii. Foundation preparations. 

iii. Brick/stone masonry. 

iv. Concrete laying and curing. 

v. Laying of sewerage/sanitary lines. 

vi. Bar bending and bar laying for columns, beams and ceiling. 

vii. Onsite testing for quality. 

viii. Onsite preparation for construction work. 

ix. Erection and removal of form work, scaffolding, centering/shuttering. 

Prepare a brief report on the construction activities, methods, tools, equipments and materials 

being used. 

c. Installation of water lines for wash basin and showers faucet. 
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PART II     MECHANICAL ENGINEERING PRACTICES [5 hours] 

2. CARPENTRY, FOUNDRY, WELDING AND SHEET METAL 

a. Carpentry: Prepare T/L/Lap Joint from given wooden work piece and make a Box/Tray 

out of plywood using modern power tools. 

b. Welding: Make a Butt/Lap of MS plate using Arc welding process. 

c. Casting: Demonstration of Pattern making by sand moulding. 

d. Sheet Metal: Fabrication of Sheet Metal Tray and Funnels. 

3. LATHE, DRILLING MACHINE AND 3D PRINTER 

a. Designing a driller component using radial machine. 

b. Perform a job using facing and turning in lathe. 

c. Printing simple 3D geometric shapes using SLA printer. 

 

GROUP – B (Electrical, Electronics and IT) 

PART III      ELECTRICAL ENGINEERING PRACTICES [3 hours] 

4. ELECTRICAL WIRING 

a. Design a wiring circuit integrating energy meter, MCBs and RCCBs. 

b. Develop fluorescent lamp wiring, staircase wiring and electric fan wiring circuits. 

 

PART IV  ELECTRONICS ENGINEERING PRACTICES  [4 hours] 

5. IOT BASED SOLUTIONS AND PCB 

a. Design a single layer PCB layout structure. 

b. Fabricate single layer PCB printing. 

c. Assembling, soldering and de-soldering practice on single layer PCB. 

d. GPIO programming in ESP8266, sensor and actuator interfacing with internet enabled 

microcontroller device. 

e. Integration of microcontroller-based system with Cloud platform. 

 

PART V    COMPUTER SCIENCE AND ENGINEERING 

PRACTICES  
[3 hours] 

6. INTERACTIVE DYNAMIC WEBSITE 

a. Design a website for an application using HTML and CSS. 

b. Convert the designed website into responsive website using Bootstrap. 

c. Add dynamism to the website by using JavaScript and embed the social media components 

to the website. 

d. Incorporate the database interaction with the website. 

e. Deploy the developed website in the server. 
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Course outcomes:  

On completion of the course, the student will have the ability to: 

CO 

No 
Corse Outcomes 

Highest 

cognitive level 

CO1 
Apply basic techniques for field measurements, masonry work and 

plumbing. 

K3 

CO2 
Make use of workshop trades like carpentry, foundry, sheet metal 

and welding for practicing on manufacturing of components. 

K3 

CO3 
Develop simple components using Lathe, Drilling Machine and 3D 

Printer. 

K3 

CO4 
Construct the electrical wiring circuits for buildings based on their 

requirement. 

K3 

CO5 Develop IoT based solutions and PCB for real world use cases. K3 

CO6 Build and host an interactive dynamic website. K3 

COs and POs Mapping: 

CO/PO 
PO

1 

PO

2 

PO

3 

PO

4 

PO

5 

PO

6 

PO

7 

PO

8 

PO

9 

PO 

10 

PO 

11 

PO 

12 

PSO 

1 

PSO 

2 

PSO 

3 

CO1 3 2 1 1 2 - - - 1 1 - 1 3 2 1 

CO2 3 2 1 1 2 - - - 1 1 - 1    

CO3 3 2 1 1 2 - - - 1 1 - 1    

CO4 3 2 1 1 2 - - - 1 1 - 1 1 - - 

CO5 3 2 1 1 2 - - - 1 1 - 1    

CO6 3 2 1 1 2 - - - 1 1 - 1 - 1 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not 

Mapped 

Scheme of Evaluation: 

The weightage of Continuous Internal Evaluation (CIE) is 60% and for End Semester 

Examination (ESE) is 40%. 

S.No Component 
Type of 

Assessment 

Max 

Marks 

Reduced 

Marks 

Total Final 

Marks 

1.  
Continuous 

Internal 

Examination(CIE)- 

Laboratory 

Continuous 

Assessment 
75 75 

100 60 

2.  Model Lab Exam 25 25 

3.  
End Semester 

Examination 

(ESE) 

Lab Exam 100 40 40 40 

Total  100 
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 Assessment Pattern 

 

 

 

 

Text Books: 

1. AICTE’s Prescribed Textbook: Workshop / Manufacturing Practices (with Lab Manual)    

ISBN: 978-93-91505-332 

2. Hajra Choudhury S.K., Hajra Choudhury A.K. and Nirjhar Roy S.K., “Elements of Workshop 

Technology”, Vol. I 2008 and Vol. II 2010, Media promoters and publishers private limited, 

Mumbai. 

Reference Books: 

1. Kalpakjian S. And Steven S. Schmid, “Manufacturing Engineering and Technology”, 4 th 

edition, Pearson Education India Edition, 2002. 

2. Gowri P. Hariharan and A. Suresh Babu,” Manufacturing Technology – I” Pearson 

Education, 2008. 

3. Roy A. Lindberg, “Processes and Materials of Manufacture”, 4 th edition, Prentice Hall 

India, 1998. 

4. Rao P.N., “Manufacturing Technology”, Vol. I and Vol. II, Tata McGraw Hill House, 2017. 

 

 

 

 

 

 

 

 

 

 

 

 

Bloom’s 

Category  

Terminal 

Examination 

Remember 0 

Understand 0 

Apply 100 

Analyze 0 

Evaluate 0 

Create 0 
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Course 

Code: 
24EN201 Course Title: 

Presentation and Language Skills Laboratory 

(Common to AI&DS, AE,BME, CE, CSE, 

CSE(AI&ML),EEE, ECE,MECH) 

Credits: 1.5 L – T – P 0-0-3 

 

Course Objectives: 

 To apply critical listening skills. 

 To make use of critical thinking skills. 

 To apply stress as well as tonal variation. 

 Make use of language skills to produce error free sentences 

 To experiment with presentation skills. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Lab experiment videos 

2. Blended Mode of Learning 

3. Project based Learning 

4. Smart Classroom 

5. Flipped Class 

 

 

UNIT I [12 hours] 

LIST OF EXERCISES 

LAB ACTIVITIES 

Sl. No. 

 

                                                           Topic       Hours 

1.  Listening to audios (online platforms) and making a critical appreciation 

of audio content 

3 

2.  Listening to breaking news 2 

3.  Listening to British council / Cambridge English (Selected topics) 

 

2 

CLASSROOM ACTIVITIES 

1.  Speaking current issues (selected topics) 2 

2.  Making conversations at work place, Public Speaking (based on festivals 

and celebrations) 

3 
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UNIT II  [12 hours] 

LIST OF EXERCISES 

LAB ACTIVITIES 

Sl. No.                                           Topic Hours 

1 English Movie clips and software in the Lab C (Globarena) 3 

2 Vocabulary Development through movies/ short films/ 

Documentaries 

3 

CLASSROOM ACTIVITIES 

1 Speaking - Just a minute talk and expressions for plans and 

decisions 

3 

2 Describing a product 3 

 

UNIT III  [12 hours] 

LIST OF EXERCISES 

LAB ACTIVITIES 

Sl. No. Topic Hours 

1.  Listening to TED talks, scientific lectures. 3 

2. Reading Comprehension strategies 2 

3. Reading- Editorials 2 

CLASSROOM ACTIVITIES 

1.  Speaking- Introduction to Phonetics- Speech sounds- Vowels 

and Consonants- Stress- Rising/ Falling Tone 

2 

2.  Writing- A day in my life 2 

3.  Writing- Situational Dialogues 1 

 

UNIT IV [12 hours] 

LIST OF EXERCISES 

LAB ACTIVITIES 

Sl.No.                                               Topic Hours 

1.  Reading Popular Blogs 

Listening Editorials 

3 

2.  Creating a Blog 2 

CLASSROOM ACTIVITIES 

                                                                          UNIT V [12 hours] 

1.  Errors in Pronunciation. 

Error detection 

3 

2.  Writing - Terminology for Engineers. 

Writing Articles and preparing day to day scripts. 

2 

2 
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Course Outcomes:  

On completion of the course, the student will have the ability to: 

CO 

No. 
Course Outcomes 

Highest 

cognitive level 

CO1 Build communicative competence through critical listening skills. K3 

CO2 Make use of critical thinking skills to express plans and opinions. K3 

CO3 Apply stress as well as tonal variations for effective communication. K3 

CO4 Make use of language skills to produce error free sentences. K3 

CO5 Experiment with presentation skills to address confidently. K3 

COs and POs Mapping: 

COs 
POs 

1 2 3 4 5 6 7 8 9 10 11 12 

CO1 - - - - - - - - - 3 - 3 

CO2 - - - - - - - - - 3 - 3 

CO3 - - - - - - - - - 3 - 3 

CO4 - - - - - - - - - - - 3 

CO5 - - - - - - - - - 3 - 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not 

Mapped 

S.No. Name of the Experiments 

1 Making conversation at workplace 

2 Writing articles 

3 Making expressions for plans and decisions 

4    Describing  a product  

     5 Day in my life  

6 Writing Terminology for engineers 

7    Spotting errors 

8 Expansion of proverbs 

9 Instructions 

10 Reading  comprehension 

                                                           LIST OF EXERCISES 

LAB ACTIVITIES 

Sl. No.                                             Topic Hours 

1.  Prepare PowerPoint presentation (topics selected by students) 3 

2.  Reading newspaper articles 2 

CLASSROOM ACTIVITIES 

1.  Present the selected topic. 3 

2.  Making a short speech / Extempore 2 

3.  Writing - Expanding a Proverb 

Writing Instructions 

2 



Item 01:16 – Annexure XIV 

Proceedings of the 1st Academic Council [29.06.2024]                                 79 

 

Assessment Pattern: 

 

Name of the Test 

 

Marks 

 

Total 

 

Reduced to 

Continuous Assessment  

    (Experiments 1-10) 

 

50 

 

 

 

100 

 

 

 

50 
    Model Examination   

50 

End Semester Lab Exam 100 100 50 

                                                                     TOTAL      100 MARKS 

          

Text books: 

1. Raman, Meenakshi and Sangeetha Sharma. Professional Communication. Oxford 

University Press, Oxford, 2014. 

2. Dr. Chellammal. V. Learning to Communicate. Allied Publishers, New Delhi, 2003. 

3. Mohan, Krishna. And Meera Bannerjee. Developing Communication Skills. Macmillan 

India Ltd.  1990. 

Reference Books: 

             Murphy – Raymond. English Grammar in Use BOOK with Answers: A Self-Study. 

Reference and Practice Book for Intermediate Learners of English. Fourth edition: Cambridge 

University Press – 2012. 

            MANUALS/ SOFTWARE: Open Sources / Websites  
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SEMESTER – III 

 

S. 

No. 

Course 

Code 
Course Title 

Course 

Category 
L T P C 

THEORY COURSES 

1. 24MA302 
Probability, Statistics And Numerical 

Methods BSC 4 0 0 4 

2. 24ME302 Engineering Thermodynamics PCC 3 0 0 3 

INTEGRATED COURSES 

3 24ME303 
Computer-Aided Design and  

Drafting for Mechanical Systems PCC 2 0 2 3 

4 24ME304 Fluid Mechanics & Hydraulic 

Machines 

PCC 3 0 2 4 

5. 24ME305 Engineering Materials &Metallurgy PCC 2 0 2 3 

6 24ME306 Manufacturing Processes PCC 3 0 2 4 

LABORATORY COURSES 

7. 24CS331 
Programming for Problem Solving in 

Python 
ESC 0 0 3 1.5 

8. 24ME351 
Mini Project – I (Design & 

Simulation Fundamentals in 

Mechanical Engineering) 

EEC 0 0 2 1 

MANDATORY COURSES  

9. 24MC301 
Sports and Yoga for Youth 

Empowerment - II 
MNC 0 0 2 0 

  Total  17 0 13 23.5 
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SEMESTER – IV 

S. 

No. 

Course 

Code 
Course Title 

Course 

Category 
L T P C 

INTEGRATED COURSES 

1. 24ME401 Thermal Engineering PCC 3 0 2 4 

2 24ME402 
Kinematics and Dynamics of  

Machines 

PCC 3 0 2 4 

3 24EE404 IoT-Sensors and Devices ESC 3 0 2 4 

4 24ME403 Strength  of Materials PCC 3 0 2 4 

5 24ME404 Machine Tools and Machining PCC 3 0 2 4 

LABORATORY COURSES 

6 24ME451 
Mini Project – II (Community Service 

Project) 
EEC 0 0 2 1 

7 24EN451 Soft Skills Development  EEC 0 0 2 1 

MANDATORY COURSES 

8 24MC401 NCC Credit Course Level - II MNC 1 0 2 1# 

  Total  15 0 14 22 
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Course 

Code: 
24MA302 

Course 

Title: 

Probability, Statistics and Numerical Methods 

(AGRI/ CIVIL/ EEE/ MECH) 

Credits: 4 L – T – P 4 – 0 –  0 

Course objectives: 

 To impart analytical ability and enhance the computational skills for solving mathematical 

problems as applied to the respective branches of Engineering. 

 To familiarize the students with basic concepts of Probability theory and Random variables 

 To introduce the concepts of testing of hypothesis for small and large samples which plays an 

important role in real life problems. 

Teaching-Learning Process: 

             These are sample strategies which teachers can use to accelerate the attainment of the 

various course outcomes. 

 Lecture method does not mean only traditional method, but different type of teaching methods 

may be adopted to develop the outcomes. 

 Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills, develop 

thinking skills such as the ability to evaluate, generalize, and analyze information rather than 

simply recall it. 

 Topics will be introduced in a multiple representation and encourage the students  

to come up with their own creative ways to solve them. 

 Discuss how every concept can be applied to the real world and when that's possible, it helps to 

improve the students' understanding. 

 

UNIT I –Probability and One Dimensional Random Variable [12 hours] 

Axioms of Probability - Conditional Probability - Bayes Theorem - Random Variable and 

Distributions: Introduction to Random Variable - Discrete and Continuous Random Variables and its 

Distribution Functions – Moments - Moment Generating Function - Binomial, Poisson, Geometric, 

Uniform, Exponential and Normal Distribution Functions. 

UNIT II –Testing of Hypothesis [12 hours] 

Testing of Hypothesis for Means - Large, Small Samples and Difference of Means- Chi Square Test 

for Goodness of Fit and Independence of Attributes – Testing of Hypothesis of Variance - Analysis of 

Variance - Completely Randomized Design - Randomized Block Design – Latin Square Design. 

UNIT III – Interpolation, Numerical Differentiation and Integration 
[12 hours] 

Interpolation with Unequal Intervals — Lagrange’s Interpolation — Newton’s Divided Difference 

Interpolation —Interpolation with Equal Intervals — Newton’s Forward and Backward Difference 

Formula - Numerical Integration using Trapezoidal and  Simpson’s 1/3 Rule. 
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UNIT IV – Numerical Solution of Ordinary Differential Equations 
[12 hours] 

Single Step Methods — Taylor’s Series Method — Euler’s Method — Modified Euler’s Method — 

Fourth Order Runge — Kutta Method for Solving First Order Equations — Multi Step Methods — 

Milne’s and Adams — Bash Forth Predictor Corrector Methods for Solving First Order Equations. 

UNIT V – Numerical Solution of  Partial Differential Equations 
[12 hours] 

Solution of One Dimensional Heat Equation –Solution of One Dimensional Wave Equation by Explicit 

Scheme Finite Difference Techniques for the Solution of two Dimensional Laplace’s and Poisson’s 

Equations.  

 

Course outcomes:  

On completion of the course, the student will have the ability to: 

CO 

No. 
Course Outcomes 

Highest 

cognitive level 

CO1 
Apply the concept of probability to solve discrete and continuous 

probability distributions 
K3 

CO2 
Develop the inferences for engineering problems using testing of 

hypothesis. 
K3 

CO3 Apply numerical methods to find the interpolation of numerical data. K3 

CO4 
Predict the system dynamic behavior through solution of ODEs modeling 

the system 
K3 

CO5 
Solve PDE models representing spatial and temporal variations in 

physical systems through numerical methods. 
K3 

 

COs and POs Mapping: 

COs 
POs 

1 2 3 4 5 6 7 8 9 10 11 12 

CO1 3 2           

CO2 3 2  2        1 

CO3 3 2  2        1 

CO4 3 2           

CO5 3 2  1         

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not 

Mapped 
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Scheme of Evaluation: 

Component Type of Assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous 

Internal 

Examination 

(CIE) 

CIE – I 100 
50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 
40 

Skill Assessment - II 40 

End Semester 

Examination 

(ESE) 

Theory Exam 100 60 60 60 

Total 100 

 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End Semester 

Examination 1 2 

Remember 20 20 20 

Understand 40 40 40 

Apply 40 40 40 

Analyze 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Text Books: 

1.  Johnson. R.A., Miller. I.R and Freund . J.E, " Miller and Freund’s Probability and Statistics for 

Engineers", Pearson Education, Asia, 9th Edition, 2016.  

2. Grewal, B.S., and Grewal, J.S., "Numerical Methods in Engineering and Science", Khanna 

Publishers, 10th Edition, New Delhi, 2015. 

3. Milton. J. S. and Arnold. J.C., "Introduction to Probability and Statistics", Tata Mc Graw Hill, 

4th Edition, 2007.  

4. M. K. Jain, S. R. K. Iyengar and R. K. Jain, Numerical Methods for Scientific and Engineering 

Computations, 6th edition, New Age International Publishers, 2007 
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Equivalent NPTEL/SWAYAM Courses 

 S. No. Course Title Course Instructor  Host Institute 

1 Probability and Statistics  Prof. Somesh Kumar IIT Kanpur 

2 Elementary Numerical Analysis Prof. Rekha P. Kulkarni IIT Bombay 

3 
Numerical Methods of Ordinary 

and Partial Differential Equations 
 Dr. G.P. Raja Sekhar IIT Kanpur 

 

 Web Links and Video Lectures (E-Resources): 

1. Probability Distribution of a Random Variable  
https://www.nptelvideos.com/lecture.php?id=14218 

2. Testing of Hypothesis: https://www.nptelvideos.com/lecture.php?id=14425 

3. Numerical Differentitation: https://www.nptelvideos.com/lecture.php?id=13804 

4. Runge - Kutta Methods for IVPs: https://www.nptelvideos.com/lecture.php?id=14276 

 

Skill Activity 

1. Suppose an antivirus system can detect malware with a 0.98 probability. If 100 files are               

scanned, what is the expected number of malware files detected? 

2. A spam filter correctly identifies 95% of spam and 90% of non-spam emails. 70% of 

incoming emails are spam. What is the probability that a mail marked as spam is actually 

spam? (Bayes’ Theorem) 

3. A biometric system has a false positive rate of 1% and a false negative rate of 2%. Given that 

an access is granted, what is the probability that the person is genuine? 

4. In a seed germination experiment, out of 100 seeds, 85 germinate. What is the probability 

that a randomly selected seed germinates? Which probability axiom does this situation 

demonstrate? 

5. Define a random variable representing: The number of vehicles crossing a bridge per minute 

(discrete). The height of concrete poured in a column (continuous). 

6. A coffee shop claims that the average wait time for customers is no more than 5 minutes. A 

customer believes it's more than 5 minutes. State the null and alternative hypotheses. 

7. A pharmaceutical company tests a new drug believed to reduce blood pressure. Explain what 

a Type I and a Type II error would mean in this context.   

https://www.nptelvideos.com/lecture.php?id=14218
https://www.nptelvideos.com/lecture.php?id=14425
https://www.nptelvideos.com/lecture.php?id=13804
https://www.nptelvideos.com/lecture.php?id=14276
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8. A 95% confidence interval for the average delivery time of a service is (42.1, 46.5) minutes. 

The company advertises that the average time is 45 minutes. 

9.  Based on the interval, can the company’s claim be disputed?  A battery manufacturer wants 

to prove their batteries last longer than 300 hours. Should they use a one-tailed or two-tailed 

test? Why?   

10. A sample of 18 students’ test scores is used to estimate the population mean. Population 

standard deviation is unknown. 

a) Should you use a z-test or a t-test? 

b) Justify your answer   

11. Given data from x = 10 to x = 50, is estimating f (60) an interpolation or extrapolation? What 

risks are involved?   

12. Why is the central difference method generally more accurate than the forward or backward 

difference methods? 

13. How does increasing the number of intervals (n) affect the error in numerical integration? 

Explain using the Trapezoidal Rule. 

14. What challenge does noise in data pose for numerical differentiation? How can it be 

mitigated? 

15. Why does Simpson’s Rule generally produce better results than the Trapezoidal Rule? 

What’s the condition on the number of intervals? 

16. Write a Python or MATLAB script to implement RK4 for the equation dx/dy = y−x2+1,        

y (0) =0.5 

17. A satellite's motion in orbit is governed by two first-order ODEs (velocity and position). 

Write the system and explain how you would use RK4 to solve the full path numerically. 

18. A water tank drains with the rate dt/dh=−0.2h, h (0) =4m.Use Euler’s method with h=0.5 to 

estimate the water height at t=1.0 s. 

19. A car accelerates according to dt/dv=mF−kv, with F=1000N, k=50, m =1000kg, v (0) =0 

Solve for v (0.2) using RK4 with h=0.1 Interpret the result in terms of vehicle performance. 

20. Write a Python/MATLAB program to solve: dx/dy = x2+y, y (0) =1using Taylor’s Series 

Method up to 3rd-order derivatives. Compute y (0.1). 
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Course Code: 24ME302 Course Title: Engineering Thermodynamics 

Credits: 3 L-T-P 3-0-0 

Course objectives: 

 To impart analytical ability and enhance the computational skills for solving mathematical 

problems as applied to the respective branches of Engineering. 

 To familiarize the students with basic concepts of Probability theory and Random variables 

 To introduce the concepts of testing of hypothesis for small and large samples which plays an 

important role in real life problems. 

Teaching-Learning Process: 

 Chalk & Talk with Visualization. 

 Problem based Learning. 

 Project based Learning. 

 Demonstration with Models and Equipment’s. 

 Peer Learning.  . 

UNIT-I Basic Concepts and First Law [9 hours] 

Basic concepts - continuum, Microscopic and Macroscopic approaches. Path and point functions. 

Intensive and extensive properties, total and specific quantities. System, surrounding, boundary and 

their types. Thermodynamic equilibrium. State, path and process. Quasi-static, reversible and 

irreversible processes. Heat and work transfer - definition and comparison, sign convention. 

Displacement work, P-V diagram and other modes of work. Zeroth law – concept of temperature and 

thermal equilibrium. First Law of Thermodynamics - Concept of energy and various forms of energy- 

internal energy, enthalpy; specific heats - Application of first law to closed and open systems. 

UNIT II Second Law of Thermodynamics [9 hours] 

Limitations of the First Law - Heat Reservoir - source and sink. Heat Engine, Refrigerator, Heat pump. 

Statements of second law and its corollaries. Carnot cycle, Reversed Carnot cycle, Performance. 

Clausius inequality. Concept of entropy, T-s diagram, Tds Equations - entropy change for a pure 

substance, ideal gases undergoing different processes, principle of increase in entropy. Applications of 

II Law. High and low grade energy.  

UNIT III Pure Substances and Steam Power Cycles [9 hours] 

Steam - formation and its thermodynamic properties - p-v, p-T, T-v, T-s, h-s diagrams. PVT surface. 

Determination of dryness fraction. Calculation of work done and heat transfer in non-flow and flow 

processes using Steam Table and Mollier Chart. Carnot vapor cycle- Ideal and actual Rankine cycles. 
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UNIT IV Ideal and Real Gases Thermodynamic Relations [9 hours] 

Properties of Ideal gas, real gas, and their comparison. Equations of state for ideal and real gases. Van 

der Waal's relation, Reduced properties, Compressibility factor, Principle of Corresponding states. 

Generalized Compressibility Chart and its use. Maxwell relations, Tds Equations, heat capacities 

relations, Energy equation, Joule-Thomson coefficient, Phase Change Processes, Clausius-Clapeyron 

equation. Simple Calculations. 

UNIT V Gas Mixtures and Psychrometry [9 hours] 

Mole and mass fractions – Dalton‘s and Amagat‘s laws, properties of ideal gas mixtures. Air-water 

vapor mixtures and simple thermodynamic processes involving them; specific and relative humidity‘s, 

dew point and wet bulb temperature, adiabatic saturation temperature -Property calculations are using 

Psychometric chart and expressions. psychometrics processes – adiabatic saturation, sensible heating 

and cooling, humidification, dehumidification, evaporative cooling and adiabatic mixing. 

Course outcomes:  

On completion of the course, the student will have the ability to: 

CO No. Course Outcomes 
Highest 

cognitive level 

CO1 
Apply Zeroth and First Laws of Thermodynamics to understand and calculate 

temperature and energy changes in systems. K3 

CO2 
 Apply the second law of thermodynamics in analyzing the performance of 

thermal devices through energy and entropy calculations. 
K3 

CO3 
Apply the second law of thermodynamics in evaluating the various properties 

of steam through steam tables and Mollier chart 
K3 

CO4 

Apply the properties of pure substance in computing the macroscopic 

properties of ideal and real gases using gas laws and appropriate 

thermodynamic relations. 

K3 

CO5 

Understand and calculate the properties of gas mixtures, such as pressure, 

volume, temperature, internal energy, enthalpy, entropy, and specific heats, 

using thermodynamic principles and relations. 

K2 

COs and POs Mapping: 

COs 
POs 

1 2 3 4 5 6 7 8 9 10 11 12 

CO1 3 2           

CO2 3 2  2        1 

CO3 3 3  2        1 

CO4 3 3           

CO5 3 3  1         

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not 

Mapped 
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Scheme of Evaluation: 

Component Type of Assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous 

Internal 

Examination 

(CIE) 

CIE – I 100 
50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 
40 

Skill Assessment - II 40 

End Semester 

Examination 

(ESE) 

Theory Exam 100 60 60 60 

Total 100 

 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End Semester 

Examination 1 2 

Remember 40 10 20 

Understand 60 30 40 

Apply 0 60 40 

Analyze 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

 

TEXTBOOKS:   

1.  Nag.P.K., “Engineering Thermodynamics”, 6th Edition, Tata McGraw Hill (2017), New Delhi.  

 2.  Natarajan, E., “Engineering Thermodynamics: Fundamentals and Applications”, 2nd Edition 

(2014), Anuragam Publications, Chennai.  

REFERENCES:   

1.  Cengel, Y and M. Boles, Thermodynamics - An Engineering Approach, Tata McGraw Hill,9th 

Edition, 2019.  

2.  Chattopadhyay, P, “Engineering Thermodynamics”, 2nd Edition Oxford University Press, 2016. 
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 3.  Rathakrishnan, E., “Fundamentals of Engineering Thermodynamics”, 2nd Edition, Prentice Hall of 

India Pvt. Ltd, 2006.  

4.  Claus Borgnakke and Richard E. Sonntag, “Fundamentals of Thermodynamics”, 10th Edition, 

Wiley Eastern, 2019. 

 5.  Venkatesh. A, “Basic Engineering Thermodynamics”, Universities Press (India) Limited, 2007. 

Web links and Video Lectures (e-Resources): 

Introduction and concepts: https://youtu.be/9GMBpZZtjXM?si=DNZW8lf-AQcgHHIs 

Second law of Thermodynamics: https://youtu.be/-sTNIvtH-ac?si=mdB6zORebotCilut 

Properties of pure substances: https://youtu.be/pJM9Fh9Fp-I?si=r5pA_Db1rfpseSdR 

Ideal and Real Gas: https://youtu.be/bDHl5ukT83w?si=OMN_vDHH3WeIT88p 

Gas mixtures and psychrometry: https://youtu.be/eCpZ3GWWB84 

Suggested Skill Activities 

1. Apply the Zeroth Law to ensure uniform cooking temperatures. 

2. Construct or use a small Stirling engine to convert heat from a candle flame into rotational 

motion. Measure the temperature of the heat source and the work output to calculate energy 

conversion efficiency. 

3. Stretch a rubber band and then release it. Measure the temperature change of the rubber band 

before and after stretching. This demonstrates how mechanical work (stretching) affects 

internal energy and temperature. 

4. Place hot water in containers with varying insulation materials (e.g., Styrofoam, cotton, 

metal). Measure the rate of temperature change over time to assess heat loss and the 

effectiveness of insulation. 

5. Place ice cubes in different liquids (e.g., water, oil, alcohol) and observe the rate at which they 

melt. Discuss how the entropy increases as the ice melts and the system moves towards 

thermal equilibrium. 

6. Case study-Analyze real-world systems such as HVAC systems, internal combustion engines, 

and refrigeration cycles to see the application of thermodynamic laws.  

7. Given the temperatures of the hot and cold reservoirs (e.g., 500 K and 300 K), calculate the 

maximum possible efficiency using the Carnot formula: Compare this theoretical efficiency 

with the actual efficiency of internal combustion engines in vehicles. Discuss reasons for the 

differences, such as friction and heat losses.  

8. For a refrigerator operating between temperatures of 270 K and 300 K, calculate the COP. 

nalyze the efficiency of household refrigerators and air conditioners. Discuss how 

improvements in insulation and compressor technology can reduce entropy generation and 

increase efficiency. 

https://youtu.be/9GMBpZZtjXM?si=DNZW8lf-AQcgHHIs
https://youtu.be/-sTNIvtH-ac?si=mdB6zORebotCilut
https://youtu.be/pJM9Fh9Fp-I?si=r5pA_Db1rfpseSdR
https://youtu.be/bDHl5ukT83w?si=OMN_vDHH3WeIT88p
https://youtu.be/eCpZ3GWWB84
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9. Conduct experiments to measure the rate of heat transfer through various insulation materials 

(e.g., fiberglass, foam, cotton). Calculate the entropy change associated with heat loss and 

compare the materials. 

10. Case Studies: Analyze real-world systems such as steam turbines, combined heat and power 

plants, and refrigeration cycles to see the application of the second law of thermodynamics. 

11. Using steam tables and Mollier diagrams, plot the Rankine cycle on a T-s diagram. Calculate 

the thermal efficiency and compare it with the Carnot efficiency. 

12. Conduct an experiment by heating a balloon filled with air and observing its expansion. This 

demonstrates Charles's Law, where the volume of a gas increases with temperature at constant 

pressure. 

13. Monitor local air pressure and temperature to predict weather changes. Using the Ideal Gas 

Law, calculate how pressure changes with temperature variations. 

14. Design an air conditioning system powered by solar energy. Utilize the Ideal Gas Law to 

select appropriate refrigerants and calculate the necessary pressure and temperature conditions 

for efficient operation. (Project) 

15. Measure the partial pressures of oxygen and nitrogen in a sealed room using a gas analyzer. 

Calculate the total pressure and volume of the air mixture. Use Dalton's Law of Partial 

Pressures and the Ideal Gas Law to determine the temperature and specific heats of the air 

mixture 

16. Monitor the concentrations of oxygen, carbon dioxide, and other gases in a confined space. 

Use thermodynamic principles to calculate the required ventilation rates and gas mixture 

adjustments to maintain safe and comfortable conditions. 

17. Design an HVAC system for a commercial building. (Project) 

18. Perform psychrometric analysis to determine cooling and heating loads. Select appropriate 

equipment based on system requirements. Optimize system for energy efficiency. 
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Course Code: 24ME303 Course Title: 
Computer-Aided Design and Drafting for 

Mechanical Systems 

Credits: 3 L-T-P 2-0-2 

 

Course Objectives: 

    To impart knowledge 

 To introduce the fundamentals of computer-aided design (CAD) and familiarize students with 

key CAD software environments used in mechanical engineering. 

 To develop proficiency in creating 2D sketches and drawings, applying geometric and 
dimensional constraints in line with engineering standards. 

 To enable students to model 3D mechanical components and assemblies, using feature-based 

solid modeling techniques. 

 To train students in generating production-ready 2D drawings from 3D models, including 
orthographic views, section views, auxiliary views, detail views, and exploded assemblies. 

 To impart knowledge on tolerances, fits, and Geometric Dimensioning & Tolerancing (GD&T) 

required for accurate mechanical manufacturing and inspection. 

 To apply CAD tools for solving real-world mechanical engineering problems, such as 
interference checks, functional assemblies, and part standardization. 

 To build essential skills in creating and managing Bills of Materials (BOMs) and preparing 

complete documentation for manufacturing and product development 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Blended Mode of Learning 

3. Experiential Learning 

4. NPTEL and Other Videos for theory topics 

5. Flipped Class 

6. Lab Experiment Videos 

 

UNIT I Manual Drafting Techniques [6 hours] 

Introduction to Manual Drafting, Manual Drafting of Machine Components 

Manual Drafting of Mechanical Machinery Components: Apply dimensioning and annotation 

techniques. Draw components like shafts, keys, fasteners (bolts, nuts), Couplings, bearings, brackets, 

gears. Fits and tolerances in mechanical parts, using traditional drafting tools. 
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UNIT II Introduction to CAD Software [6 hours] 

Overview: Introduction to CAD software like AutoCAD, SolidWorks, and Creo. 

Basic Operations: Understanding the user interface, drawing tools, and basic commands. 

File Management: Creating, saving, and managing CAD files. 

Lab activities 

Open a new drawing and explore the Ribbon, Command Line, and Drawing Area. 

Use basic commands like LINE, CIRCLE, RECTANGLE, and POLYLINE to create simple shapes. 

Lab activities 

 Apply basic editing tools such as MOVE, COPY, and TRIM. 

 Save and manage drawing files in different formats (DWG, DXF). 

UNIT III  2D Drafting & 3D Modeling in CAD [6 hours] 

Drawing Components: Creating 2D drawings of Mechanical machinery components. 

Layer Management: Using layers for organizing different parts of the drawing. 

Hatching and Text: Applying hatching patterns and adding text annotations. 

3D Solid Modeling of Mechanical Parts: Parametric modeling concepts,  Sketch-based modeling: 

extrude, revolve, loft, sweep,  Modifying tools: fillet, chamfer, hole wizard, shell, mirror, Modeling 

mechanical parts: brackets, couplings, keys, flanges 

Lab activities 

Create fully constrained and dimensioned 2D sketches of machine component. 

Utilize layers, hatching, and text annotations. 

Develop 3D models of components using CAD software. 

Apply solid and surface modeling techniques 

UNIT IV Assembly Modeling [6 hours] 

Assembly Modeling: Assembly design strategies: bottom-up and top-down 

Applying assembly constraints (mate, align, insert), Interference and clearance checking. 

        Lab activities 

Assemble individual components into a complete model. 

UNIT  V 2D Drawing Generation and Documentation [6 hours] 

Generating orthographic views from 3D models, Section, auxiliary, detail, and exploded views, 

Tolerances, symbols, and annotations (GD&T),Bill of Materials (BOM) and drawing sheets 

 

 

 



Item 02:15 – Annexure XIV 

Proceedings of the 2nd Academic Council [14.03.2025]   
94 

 

Laboratory Component                                                                           30 hours 

 To create detailed technical drawings for manufacturing purposes. 
 

SI. No. Name of the Experiment 

1 Draw front, top, and right-side orthographic views of   Cube, Rectangular Prism, Cylinder, 

Cone and L block 

2 Draft the Sectional view of a shaft-coupling 

3 Isometric view of a mechanical bracket 

4 Create an assembly drawing for Plummer block& Include orthographic views and key 

dimensions. 

4 Draw the 2D profile of a flange gasket with bolt holes, ensuring all holes are equally 

spaced and concentric with the inner circle. 

5 Create a 2D sketch of a rectangular base plate with accurately spaced mounting holes. 

6 Create a 2D View of Connecting Rod 

7 Design the 2D profile of a link plate with rounded ends and symmetric slot. 

8 To develop a 3D model of a tractor steering wheel using SolidWorks. 

9 Design a 3D model of Flanged Coupling 

10 To develop a 3D model of a Gear and Pinion Modeling . 

11 Create a NURBS model of an ergonomic handle for a seed sowing machine. 

12 To simulate the motion of a harrow assembly in SolidWorks. 

13 Assemble individual components of  a rotating shaft inside bearing blocks and generate a 

BOM. 

14   Create an assembly drawing of a two meshing gears on shafts  Include a bill of materials 

(BOM) listing all parts and materials. 

15 Generate front, top, and side views from a simple 3D part (e.g., bracket or flange). 

 

Course outcomes:  
On completion of the course, the student will have the ability to: 

CO No. Course Outcomes Highest 

cognitive level 

CO1 
Demonstrate proficiency in manually drafting mechanical components and 

structural assemblies by applying standard engineering drawing practices. 
K3 

CO2 
Utilize CAD software to design and model mechanical machinery components 

in accordance with engineering standards. 
K3 

CO3 
Create 2D drawings and  3D models of mechanical machinery components 

using appropriate CAD tools and design standards. 
K3 

CO4 
Assemble individual mechanical components into a complete CAD model and 

perform interference checks to ensure proper fit and functionality. 
K4 

CO5 

Prepare 2D drawings from 3D models by applying orthographic projection, 

sectional and auxiliary views, tolerances, GD&T symbols, annotations, and 

Bill of Materials (BOM) using CAD tools. 

K3 
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COs and POs Mapping: 

COs 
POs 

1 2 3 4 5 6 7 8 9 10 11 12 

CO1 3 2 1   1   1   1 

CO2 3 2 1   1   1   1 

CO3 3 2    1   1   1 

CO4 3 3    1   1   1 

CO5 3 2    1   1   1 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- 

Not Mapped 

 

Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous 

Internal 

Examination (CIE) 

- Theory 

CIE – I 100 
50 

100 25 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 
40 

Skill Assessment - II 40 

Continuous 

Internal 

Examination (CIE) 

- Laboratory 

Continuous 

Assessment 
75 75 

100 25 

Model Lab Exam 25 25 

End Semester 

Examination 

(ESE) 

Theory Exam 100 35 
50 50 

Lab Exam 100 15 

Total 100 
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End semester Examination: (QP PATTERN) 

 Each unit consists of two 2 marks questions and one 16 marks question (either or) 

 All the fifteen questions have to be answered. 

Assessment Pattern: 

Bloom’s 

Category 

Continuous Assessment Tests Terminal 

Examination 1 2 

Remember 20 20 20 

Understand 80 80 80 

Apply 0 0 0 

Analyze 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

 

TEXT BOOKS 

1. Gopala Krishna K.R,”Machine Drawing”, 17th Edition, Subhas Stores Book Corner, 

Bangalore 2003. 

2. N.D.Bhatt and V.M. Panchal,”Machine Drawing” 51st Edition, Character Publishers 

2022. 

REFERENCES 

1. K.L Narayana, P.Kannaiah K.VenkataReddy, Machine Drawing, 15 Edition, New 

Age International Publication. 

2. Goutam Pohit and Goutam Ghosh, “Machine Drawing with Auto CAD”, 1st Edition, 

Pearson Education,2004 

3. Junnarkar,N.D.,”Machine Drawing” 1st Edition, Pearson Education 2004. 

4. N. Siddeshwar P.Kanniah, V.V.S.Sastri, “Machine Drawing”, Published by 

TataMcGrawHill, 2006. 

5. S.Trymbaka Murthy, “A Text Book of Computer Aided Machine Drawing”, CBS 

Publishers, NewDelhi,2007. 

6. CAD/CAM – Ibrahim zaid (Text & amp: Reference Book). 
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SKILL ACTIVITIES 

1. Convert part dimensions across different scales (1:2, 1:5, 2:1). 

2. Manually draft a real object (e.g., a bearing housing or clamp). 

3. Apply basic geometric tolerances (e.g., flatness, concentricity) manually. 

4. Use BIS/ISO symbols for welds, threads, sections, etc. 

5. To create a detailed 2D drawing of a tractor clutch assembly, including the clutch plate, 

pressure plate, and release bearing. 

6. Sketch a keyway profile (rectangle inside a circle cross-section). 

7. Create a bolt hole pattern on a circular flange. 

8. Design a shaft and hole assembly with correct clearances and fits 

9. Apply welding symbols and geometric tolerances on a 2D plate design. 

10. Model a bolt and matching nut using thread tools or revolved cuts. 

11. Assemble piston within cylinder housing 

12. Design a Simple Mechanical Device (Project) 

13. Design and Assemble a Bench Vice (Project) 

14. Design, model, assemble, and simulate a real-world mechanism (e.g., clamp, gearbox) 

(Project) 
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Course Code: 24ME304 Course Title: Fluid Mechanics & Hydraulic Machines 

Credits: 4 L-T-P-C 3-0-2 

 

Course Objectives: 

    To impart knowledge 

 To understand the properties of the fluids, behavior of fluids under static conditions 

 To understand the concepts of dimensional analysis 

 To impart basic knowledge of the dynamics of fluids and boundary layer concept. 

 To impart knowledge of Hydraulic Turbines 

To impart knowledge of Hydraulic Pumps 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 
1. Chalk and Talk 

2. Blended Mode of Learning 

3. Experiential Learning 

4. NPTEL and Other Videos for theory topics 

5. Flipped Class 

6. Lab Experiment Videos 

 

UNIT-I Fluid Properties [9 hours] 

Units and dimensions- Properties of fluids- mass density, specific weight, specific volume, Specific 

gravity, viscosity, compressibility, vapour pressure, surface tension and capillarity. Flow 

characteristics – concept of control volume - application of continuity equation, energy equation and 

momentum equation 

UNIT-II Dimensional Analysis [9 hours] 

Dimension and units - dimensionless parameters – Buckingham’s π theorem – Models And similitude 

- Applications of dimensionless parameters, scaling factors and law. 

UNIT – III Flow Through Pipes [9 hours] 

 Boundary layer concepts – Flow over Cylinders- Laminar flow though circular conduits and circular 

annuli -Darcy-Weisbach's equation - Flow through pipes in series and in parallel, friction factor –Moody 

diagram- Losses in pipes. 

UNIT IV Hydraulic Turbines [9 hours] 

Hydro turbines: definition and classifications - working principles - velocity triangles – work done - 

specific speed - efficiencies - performance curves  
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UNIT V Hydraulic Pumps [9 hours] 

Pump: Classification and working principles - Centrifugal pump velocity triangles, specific speed, 

efficiency and performance curves - Reciprocating pump: slip, discharge, work done - cavitation.                                                  

 

Laboratory Component:                     [30 hours]  

Experiments have to be completed from the following list of experiments. 

Sl.No Name of the Experiment 

1.  
Determine density, viscosity (using viscometer), surface tension (capillary rise) of the fluid 

2.  
Verification of Bernoulli’s Principle and Total energy. 

3.  
Calibration Venturimeter for flow measurement  

4.  
Calibration Orifice meter for flow measurement 

5.  

Use Buckingham’s π method to derive non-dimensional groups for various physical 

systems. 

6.  
Derive dimensionless groups for a physical system (e.g., fluid flow over a sphere). 

7.  
Calculate Reynolds number and friction factor; validate against Moody chart. 

8.  
Calculate head loss in a pipe using experimental flow and pressure data. 

9.  
Compare theoretical and experimental pressure drops for different pipe configurations. 

10.  
Determine output power, efficiency, and plot performance curves. on Pelton Wheel Turbine 

11.  
Evaluate hydraulic and overall efficiency under varying loads. on Francis Turbine 

12.  
Draw inlet and outlet velocity triangles for turbines based on experimental data. 

13.  
To Measure flow rate, head, power, and efficiency. on Centrifugal Pump 

14.  
Determine actual discharge, theoretical discharge, slip, and % slip. on Reciprocating Pump 

15.  
Draw velocity triangles for centrifugal pump impeller inlet and outlet. 

16.  
Flow through pipe using CFD software 
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Course outcomes:  

On completion of the course, the student will have the ability to: 

CO 

No. 
Course Outcomes Highest 

cognitive level 

CO1 Apply fluid properties and flow characteristics to analyse fluid behaviour using the 

concepts of control volume and fundamental equations of fluid mechanics such as 

continuity, energy, and momentum equations. 

K3 

CO2 Apply dimensional analysis techniques including Buckingham’s π theorem to derive 

dimensionless parameters, and use them for analysing physical models, determining 

scaling laws, and predicting prototype behaviour through similitude. 

K3 

CO3 Apply boundary layer concepts and internal flow principles to analyse and compute 

pressure losses, flow rates, and friction factors in pipe systems using the Darcy-

Weisbach equation, Moody diagram, and appropriate flow equations for conduits 

and annuli. 

K3 

CO4 Understand the classifications, working principles, and performance characteristics 

of hydro turbines, and apply velocity triangle analysis to determine work done, 

specific speed, and efficiencies. 

K2 

CO5 
Analyze the performance characteristics of centrifugal and reciprocating pumps—

including velocity triangles, specific speed, efficiency, discharge, slip, work done, 

and the effects of cavitation. 
K4 

COs and POs Mapping: 

COs 
POs 

1 2 3 4 5 6 7 8 9 10 11 12 

CO1 
3 2 1 1        1 

CO2 
3 2 1 1        1 

CO3 
3 2 1 1        1 

CO4 
2 1 1 1        1 

CO5 
3 3 2 1        1 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- 

Not Mapped 
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Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous 

Internal 

Examination (CIE) 

- Theory 

CIE – I 100 
50 

100 25 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 
40 

Skill Assessment - II 40 

Continuous 

Internal 

Examination (CIE) 

- Laboratory 

Continuous 

Assessment 
75 75 

100 25 

Model Lab Exam 25 25 

End Semester 

Examination 

(ESE) 

Theory Exam 100 35 
50 50 

Lab Exam 100 15 

Total 100 

 

End semester Examination: (QP PATTERN) 

 Each unit consists of two 2 marks questions and one 16 marks question (either or) 

 All the fifteen questions have to be answered. 

Assessment Pattern: 

Bloom’s 

Category 

Continuous Assessment Tests Terminal 

Examination 1 2 

Remember 20 20 20 

Understand 40 30 40 

Apply 40 30 20 

Analyze 0 20 20 

Evaluate 0 0 0 

Create 0 0 0 
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Text Books 

1. Bansal.R.K, Fluid Mechanics & Hydraulics Machines, Laxmi Publications, 10th Edition, 

2019.  

2. YunusA. Cengel   and   John   M.   Cimbala,   “Fluid   Mechanics:   Fundamentals   and 

Applications”, McGraw-Hill Ltd, New Delhi, 4th Edition, 2017. 

3. Modi P.N. and Seth, S.M. Hydraulics and Fluid Mechanics, Standard Book House, New 

Delhi, 22nd edition (2019) 

Reference Books 

1. Goyal, Manish Kumar, Fluid Mechanics and Hydraulic Machines, PHI Learning Pvt. Ltd., 

2015.  

2. Kumar K.L., Engineering Fluid Mechanics, 8thEdition, Eurasia Publication House (P) Ltd, 

2016.  

3. R. K. Rajput, Fluid Mechanics & Hydraulics Machines, 6th Edition, S. Chand Limited, 2016. 

4. Robert W. Fox, Alan T. McDonald, Philip J. Pritchard, John W. Mitchell, Fluid Mechanics, 

9th  Edition, Wiley India Edition, 2016.  

5. White FM, “Fluid Mechanics”, Tata McGraw-Hill, New Delhi, 8thEdition, 2017.  

6. Munson, Young and Okiishi, “Fundamentals of Fluid Mechanics”, John Wiley & Sons, 10th 

Edition, 2021. 

Skill-Based Activities 

1. Use tabulated data or lab measurements to classify fluids (ideal/real, Newtonian/non-

Newtonian). 

2. Use manometers, viscometers, pressure gauges, and flow meters effectively. 

3. Analyze fluid flow through control volumes in systems like nozzles, bends, and diffusers. 

4. Connect pipes in series/parallel; install flow meters and pressure gauges; test for losses. 

5. Calculate and interpret Reynolds number in various real-world flow scenarios. 

6. Design a simple system to minimize losses using correct pipe selection and layout. 

7. Practice assembling key turbine components (nozzle, bucket, runner, guide vanes). 

8. Create 3D models of turbine runners, nozzles, or guide vanes. 

9. Propose and test methods to increase turbine efficiency using small modifications. 

10. Study cavitation through physical models or CFD software and observe its impact on 

performance. 

11. To assemble/dismantle centrifugal and reciprocating pumps and   Identify key components 

(impeller, piston, valves, casing, seals). 

12. Match pump types to industrial/agricultural applications based on head, flow rate, and type of 

fluid. 

13. Create 2D/3D models of impellers, pistons, or casings using software like AutoCAD or 

SolidWorks. 

14. Design a basic water delivery system including pump selection, pipe sizing, and flow 

regulation. 
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Course Code: 24ME305 
Course 

Title: 
Engineering Materials & Metallurgy 

Credits: 3 L – T – P 2-0-2 

 

Course objectives: 

To impart knowledge on the 

● To learn the constructing, the phase diagram and using of iron-iron carbide phase diagram for 

microstructure formation.  

● To learn selecting and applying various heat treatment processes and its microstructure formation.  

● To illustrate the different types of ferrous and non-ferrous alloys and their uses in engineering field.  

● To illustrate the different polymer, ceramics and composites and their uses in engineering field.  

● To learn the various testing procedures and failure mechanism in engineering field. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Peer-Led Team Learning  

2. Integration with Computational Tools  

3. Real-World Case Studies & Projects  

4. NPTEL and Other Videos  

5. Problem-Based/Design Tasks  

6. Think–Pair–Share 

 

UNIT I – Crystal Structure & Defects [6 hours] 

Definitions: unit cell, crystal systems ,Close packing (FCC, BCC, HCP), Miller indices ,Point, line, and 

surface defects; impact on properties 

UNIT II – Constitution Of Alloys and Phase Diagrams [6 hours] 

Definitions: solid solutions, substitutional/interstitial. Phase rule fundamentals. 

Types of phase diagrams: isomorphous, eutectic, eutectoid, peritectic / peritectoid.  Fe–Fe₃C equilibrium 

diagram. Classification, microstructure, properties, applications of steels and cast irons. 

UNIT III – Heat Treatment of Steels [6 hours] 

Definitions and purposes: annealing, normalizing, stress-relief, spheroidizing.  Hardening and tempering 

techniques. Time-Temperature-Transformation (TTT) and Continuous-Cooling-Transformation (CCT) 

diagrams.  Specialized treatments: austempering, martempering; Jominy end-quench test; Hardenability. 

Surface/thermo-mechanical treatments: carburizing, nitriding, cyaniding, flame/induction hardening, 

vacuum/plasma hardening, basics of sintering. 
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UNIT IV – Ferrous , Non-Ferrous Metals  & Non-Metallic Materials [6 hours] 

Alloying elements in steels: effects of Mn, Si, Cr, Mo, Ni, V, Ti, W,   

Specialty steels: stainless, tool, HSLA, maraging.  Cast irons: grey, white, malleable, spheroidal, alloyed. 

Non-ferrous alloys: Cu-alloys, Al-alloys (with precipitation hardening for Al–Cu), titanium, 

magnesium, nickel superalloys, shape-memory materials. 

Polymers: thermoplastics (PE, PP, PS, PVC, PMMA, PC, PET, ABS, PEEK, PTFE), thermosets (urea-, 

phenol-formaldehyde). 

Ceramics: Al₂O₃, SiC, Si₃N₄, PSZ, SIALON. 

Composite materials: matrix types, reinforcement types, applications. 

Nano-composites and emerging uses. 

UNIT V – Mechanical Properties & Deformation Mechanisms [6 hours] 

Stress–strain behavior, modulus of elasticity, yield/tensile strength. 

Hardness testing, toughness, ductility. 

Plastic deformation: dislocation theory, slip systems, crystal structure influences. 

Strengthening mechanisms: strain-hardening, solid-solution, precipitation, grain-boundary 

strengthening. 

Creep and fatigue basics (introductory level). 

 

Laboratory Component:                     [30 hours]  

Experiments have to be completed from the following list of experiments. 

Sl. No Name of the Experiment 

1.  
Using styrofoam spheres and kit, build SC, BCC, FCC, HCP unit cells  and note number 

of atoms per cell also  Calculate atomic packing factor and void space mathematically. 

2.  

Identify crystal faces using model kits and coordinate axes and  Determine and label planes 

like (100), (110), (111) & Practice extracting/interpreting Miller Indices using sample 

problems. 

3.  

Visualize and quantify substitutional vs interstitial solid solution formation ( Construct 

FCC/BCC lattice models using 3D kits or simulation software ,  Simulate substitutional 

atoms (similar radius) and interstitial atoms (small, e.g. carbon-like),  Measure lattice 

distortions and relate to solute size rules (<15% for substitutional; <59% for interstitial)) 

4.  Etch, image, and measure grain sizes of polycrystalline steel 

5.  

Understand stereo chemical and microstructural changes in iron-carbon alloys.( Procedure: 

Study a printed Fe–Fe₃C equilibrium diagram Identify eutectoid (0.76 wt%, 727 °C), 

eutectic (~4.3 wt%, 1148 °C), and peritectic reactions ,Extract microstructure info (pearlite, 

cementite, ferrite, graphite for cast irons)) 
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6.  
Measure hardenability and understand its importance by using Jominy End-Quench 

Hardenability Testing 

7.  Demonstrate how heat treatment affects grain structure, hardness, and machinability 

8.  
Test steel samples with varying alloying (e.g., Cr/Mo vs Mn/Ni). Use etching and 

microscopy to observe grain structures and precipitates. Conduct hardness tests. 

9.  Compare mechanical behavior of thermoplastics, thermosets, and carbon-fiber composites. 

10.  

Build carbon-epoxy composite beams with different fiber orientations; test bending 

strength. Discuss nano - enhanced composites and potential benefits in aerospace 

applications. 

11.  
Measure mechanical properties and correlate ductility, toughness, and hardness. on low-

carbon steel, copper, and polymer 

 

Course outcomes:  

On completion of the course, the student will have the ability to: 

CO No. Course Outcomes 
Highest 

cognitive 

level 

CO1 Describe crystal structures, defects, and crystallography techniques. K2 

CO2 Interpret and construct phase diagrams to predict alloy microstructures. K3 

CO3 

Apply  the knowledge of heat-treatment methods—such as annealing, 

quenching, tempering, and case hardening—to address real engineering 

problems . 

K3 

CO4 
Compare properties and applications of major metallic and non-metallic 

materials in real-world contexts 
K4 

CO5 Analyse the properties of metals by various  testing methods  K4 

 

COs and POs Mapping: 

COs 
POs 

1 2 3 4 5 6 7 8 9 10 11 12 

CO1 2 1 1 1 - - 1 1  - - 2 

CO2 3 2 2 2 - - 1 1  - - 3 

CO3 3 2 2 2 - - 1 1  - - 3 

CO4 3 3 2 2 - - 1 1  - - 3 

CO5 3 2 2 2 - - 1 1  - - 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- 

Not Mapped 
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Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous 

Internal 

Examination (CIE) 

- Theory 

CIE – I 100 
50 

100 25 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 
40 

Skill Assessment - II 40 

Continuous 

Internal 

Examination (CIE) 

- Laboratory 

Continuous 

Assessment 
75 75 

100 25 

Model Lab Exam 25 25 

End Semester 

Examination 

(ESE) 

Theory Exam 100 35 
50 50 

Lab Exam 100 15 

Total 100 

 

End semester Examination: (QP PATTERN) 

 Each unit consists of two 2 marks questions and one 16 marks question (either or) 

 All the fifteen questions have to be answered. 

Assessment Pattern: 

Bloom’s 

Category 

Continuous Assessment Tests Terminal 

Examination 1 2 

Remember 20 20 20 

Understand 40 30 40 

Apply 40 30 20 

Analyze  0 20 20 

Evaluate 0 0 0 

Create 0 0 0 
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Text Books: 

1. Kenneth G.Budinski and Michael K. Budinski, “Engineering Materials”, Prentice Hall of 

India Private Limited, 9th edition ,2018. 

2. Sydney H.Avner, “Introduction to Physical Metallurgy”, McGraw Hill Book Company, 

1994 

Reference Books: 

1. A. Alavudeen, N. Venkateshwaran, and J. T.WinowlinJappes, A Textbook of Engineering 

Materials and Metallurgy, Laxmi Publications, 2006.  

2. Amandeep Singh Wadhwa, andHarvinder Singh Dhaliwal, A Textbook of Engineering 

Material and Metallurgy, University Sciences Press, 2008.  

3. G.S. Upadhyay and Anish Upadhyay, “Materials Science and Engineering”, Viva Books 

Pvt.Ltd, New Delhi, 2020.  

4. Raghavan.V, “Materials Science and Engineering”, Prentice Hall of India Pvt.Ltd. 6th 

edition, 2019.  

5. Williams D Callister, “Material Science and Engineering” Wiley India Pvt Ltd, 2nd edition 

Re print 2019. 

Web Links and Video Lectures (E-Resources): 

1. Constitution of alloys 

https://archive.nptel.ac.in/courses/113/106/113106105/ 

2. Hardening and tempering of steel 

https://archive.nptel.ac.in/courses/113/104/113104074/ 

3. Mechanism of Fracture 

https://archive.nptel.ac.in/courses/112/106/112106065/ 

 

 

Suggested Skill Activities: 

1. Choose metals/crystals (e.g., Fe, Al, Ti, Zn) and research their crystal system 

(FCC/HCP/BCC) ,Implications on ductility, strength, conductivity &Applications (e.g., 

FCC in automotive vs HCP in aerospace). 

2. Investigate real component failures: Example: fatigue failure traced to dislocation pile-

up on slip planes, Examine images, maps of fracture surfaces, micrographs. 
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3. In small teams, select three alloys—e.g., mild steel, high-carbon steel, grey cast iron.  

Diagrammatic placement on Fe–Fe₃C chart.  Annotate phases present, expected 

microstructures, and relate to mechanical properties & uses (e.g., rails vs engine blocks).  

Present potential real-world failure modes (e.g., brittleness from cementite-rich 

structures).  

4. Decide an alloy for a tool blade: Must be hard but tough; should resist wear. Analyze 

Fe–Fe₃C diagram cooling behavior. Recommend suitable heat-treatment cycle and 

justify microstructural targets (martensite vs pearlite balance). 

          5.Sketch simplified phase diagrams for: 

Isomorphous system (e.g., Cu–Ni) 

             Eutectic system (e.g., Pb–Sn) 

Fe–Fe₃C highlighting invariant points. 

5. Given sample TTT and CCT diagrams, students sketch cooling curves for different 

quenching media, predict resulting microstructures, and recommend process schedules 

6. Compare carburizing vs. nitriding vs. induction hardening. Create pros/cons matrix 

including costs, case depth, distortion, hardness, fatigue life. Conclude best process per 

component type 

7. Make and test carbon-epoxy laminates to observe fiber orientation effects on strength. 

              Procedure: 

Use hand lay-up to create flat laminates of carbon or glass fiber in epoxy resin. 

Prepare tensile specimens (ASTM D3039). 

Cure overnight, then cut samples. 

Perform tensile tests to measure strength and stiffness. 

Compare specimens with fibers at 0° and 90° orientations 

8. For automotive components, propose and justify cold-working levels (rolling vs 

drawing) to achieve a hardness/property target without over-hardening. 
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Course Code: 24ME306 Course Title: Manufacturing Processes 

Credits: 4 L-T-P 3-0-2 

 

Course Objectives: 

    To impart knowledge 

 To understand the basic concepts of sand casting technique and special casting technique. 

 To understand the principles and equipment used for different welding techniques 

 To understand the working principles of bulk deformation of metals. 

 To justify the need for High energy rate of special forming and the processing method 
available for plastics. 

 To understand the processing of digital manufacturing. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 
1. Chalk and Talk 

2. Blended Mode of Learning 

3. Experiential Learning 

4. NPTEL and Other Videos for theory topics 

5. Flipped Class 

6. Lab Experiment Videos 

 

UNIT I – Metal Casting Processes [9 hours] 

Introduction to Casting: Overview of casting as a manufacturing process. Pattern and Mold Design: 

Types of patterns, materials, and allowances. Molding Sands: Properties and testing methods. Melting 

Furnaces: Types and principles. Casting Techniques: Shell molding, investment casting, pressure die 

casting, centrifugal casting. Casting Defects: Identification and remedies. 

UNIT II – Metal Forming Process [9 hours] 

Fundamentals of Metal Forming: Hot and cold working principles, Forging: Open, closed, and 

impression die forging, Rolling: Flat and shape rolling operations. Drawing: Wire and tube drawing 

processes.  Extrusion: Hot and cold extrusion methods. 

UNIT III – Joining and Fastening Processes [9 hours] 

Welding: Physics of welding, types of welding processes, Brazing and Soldering: Principles and 

applications, Solid-State Joining: Processes like diffusion bonding.  Liquid-State Joining: Processes such 

as fusion welding.  Adhesive Bonding: Types and applications. 

UNIT IV – Plastic Moulding [9 hours] 

Types of plastics – Types of Moulding – Injection Moulding, Blow Moulding, Compression Moulding, 

Transfer Moulding, Rotational Moulding, Extrusion, Thermoforming, Calendaring. 
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UNIT V – Advanced Manufacturing Techniques [9 hours] 

Microfabrication Technologies: Silicon growth, photolithography, soft lithography. Wet and Dry 

Etching Techniques: Introduction and applications.  Additive Manufacturing  Techniques: Overview of 

additive manufacturing processes.Stereo- Lithography, Laminated object Manufacturing, Fused 

Deposition Modelling, Selective laser Sintering, Binder Jet technology. 

 

Laboratory Component:               [30 hours]  

Any 10 experiments have to be completed from the following list of experiments. 

Sl. No Name of the Experiment 

1.  Design and fabricate patterns using various materials. 

2.  To Prepare sand molds using green sand and other molding materials & Implement 

gating systems and risers 

3.  To Prepare metal matrix composites using Stir casting Machine 

4.  Understand flat rolling mechanics and calculate thickness reduction. 

5.  Perform single or multi-stage forging operations, compare grain structure, measure 

dimensional accuracy 

6.  To perform blanking & piercing operation on thin sheet metal using power press 

machine. 

7.  Practice bead and groove welds on mild steel using arc welding. 

8.   Perform torch brazing (e.g., copper tubing via capillary action) and electric 

soldering on electronics. Evaluate joint strength and wetting using pull tests. 

Compare both processes on metal parts. 

9.  Perform wet etching (e.g., TMAH, HF) and RIE dry etching to pattern wafer 

structures; measure etch depth and sidewall angles 

10.  Use SLA printer to fabricate a micro-featured model; post-cure, clean, measure 

surface finish and dimensional accuracy 

11.  Print parts using FDM and SLS; assess layer adhesion, porosity, and suitability for 

end-use; compare build speed and mechanical behaviour 
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Course outcomes:  

On completion of the course, the student will have the ability to: 

CO No. Course Outcomes 
Highest 

cognitive 

level 

CO1 Apply knowledge of casting processes to solve real-world manufacturing 

problems. 
K3 

CO2 Apply knowledge of forming machining processes to solve real-world 

manufacturing problems. 
K3 

CO3 Apply appropriate joining techniques (e.g., welding, brazing, adhesive bonding, 

mechanical fastening) to assemble components in real-world scenarios, using 

correct procedures and parameters.. 

K3 

CO4 Demonstrate the selection and implementation of appropriate molding 

processes for given part designs, considering equipment requirements, material 

suitability, processing conditions, and design constraints 

K3 

CO5 Demonstrate the design and fabrication of components using microfabrication 
technologies and additive manufacturing techniques, considering material 
properties, design constraints, and process parameters. 

K3 

 

COs and POs Mapping: 

COs 
POs 

1 2 3 4 5 6 7 8 9 10 11 12 

CO1 3 2 2 2 - 2 2 - 1 - - 1 

CO2 3 2 2 2 - 2 2 - - 2 - 1 

CO3 3 2 2 2 - - - - - - - 1 

CO4 3 2 2 - - - - - - 2 - 1 

CO5 3 2 2 2 - 2 1 - 1 2 - 1 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- 

Not Mapped 
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Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous 

Internal 

Examination (CIE) 

- Theory 

CIE – I 100 
50 

100 25 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 
40 

Skill Assessment - II 40 

Continuous 

Internal 

Examination (CIE) 

- Laboratory 

Continuous 

Assessment 
75 75 

100 25 

Model Lab Exam 25 25 

End Semester 

Examination 

(ESE) 

Theory Exam 100 35 
50 50 

Lab Exam 100 15 

Total 100 

 

End semester Examination: (QP PATTERN) 

 Each unit consists of two 2 marks questions and one 16 marks question (either or) 

 All the fifteen questions have to be answered. 

Assessment Pattern: 

Bloom’s 

Category 

Continuous Assessment Tests Terminal 

Examination 1 2 

Remember 20 20 20 

Understand 40 40 40 

Apply 40 40 40 

Analyze 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 
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Text Books: 

1.  Kalpakjian. S, “Manufacturing Engineering and Technology”, Pearson Education India, 4th 

Edition, 2013  

2.  P.N.Rao Manufacturing Technology Volume 1 Mc Grawhill Education 5th edition, 2018. 

REFERENCES:   

1.  Roy. A. Lindberg, Processes and materials of manufacture, PHI / Pearson education, 2006.  

2.  S. Gowri P. Hariharan, A.Suresh Babu, Manufacturing Technology I, Pearson Education, 2008.  

3.  Paul Degarma E, Black J.T and Ronald A. Kosher, Eligth Edition, Materials and Processes, in 

Manufacturing, Eight Edition, Prentice – Hall of India, 1997.  

4.  Hajra Chouldhary S.K and Hajra Choudhury. AK., Elements of workshop Technology, volume I 

and II, Media promoters and Publishers Private Limited, Mumbai, 1997  

5.  Sharma, P.C., A Text book of production Technology, S.Chand and Co. Ltd., 2004 

6. Lan Gibson, David W. Rosen and Brent Stucker, “Additive Manufacturing Technologies: Rapid 

Prototyping to Direct Digital Manufacturing”, Springer, 2010. 

Web links and Video Lectures (e-Resources): 

Metal Casting Processes: https://archive.nptel.ac.in/courses/112/107/112107083/ 

Joining And Fastening Processes : https://onlinecourses.nptel.ac.in/noc21_mm01/preview 

Bulk Deformation Processes : https://onlinecourses.nptel.ac.in/noc24_me108/preview 

Sheet Metal Forming Processing Of Plastics: https://onlinecourses.nptel.ac.in/noc24_me51/preview 

https://archive.nptel.ac.in/courses/113/106/113106098/ 

Digital Manufacturing: https://archive.nptel.ac.in/courses/112/103/112103306/  

1. Principles of foundry technology, P L Jain, 4th edition, Tata McGrawHill,2006. 

(https://books.google.co.in/books?id=NOotk64Grx0C&printsec=frontcov)  

2. Advanced Welding Processes technology and process control, John Norrish, Wood Head 

Publishing,2006.(http://www.elcoweld.com/files/editor/downloads/elmi/AWP1.pdf)  

3. E-Foundry - IIT Bombay - http://efoundry.iitb.ac.in/Academy/index.jsp   

4. NPTEL - http://nptel.ac.in/courses/112107145  

5. http://www.astm.org/DIGITAL_LIBRARY/STP/SOURCE_PAGES/STP494.htm  

https://archive.nptel.ac.in/courses/112/107/112107083/
https://onlinecourses.nptel.ac.in/noc21_mm01/preview
https://onlinecourses.nptel.ac.in/noc24_me108/preview
https://onlinecourses.nptel.ac.in/noc24_me51/preview
https://archive.nptel.ac.in/courses/113/106/113106098/
https://archive.nptel.ac.in/courses/112/103/112103306/
https://books.google.co.in/books?id=NOotk64Grx0C&printsec=frontcov
http://www.elcoweld.com/files/editor/downloads/elmi/AWP1.pdf
http://efoundry.iitb.ac.in/Academy/index.jsp
http://nptel.ac.in/courses/112107145
http://www.astm.org/DIGITAL_LIBRARY/STP/SOURCE_PAGES/STP494.htm
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Suggested Skill Activities 

1. Analyze real-world casting applications in industries such as automotive, aerospace, and 

construction.  Identify challenges faced and solutions implemented in casting processes. 

2. Given a product specification, design the appropriate pattern, mold, and gating system.  Select 

suitable materials and determine necessary allowances. 

3. Given an industrial part (e.g., connecting rod or structural beam), recommend a forming 

method—justify choices, and consider material, shape, and cost. 

4. Design a die for wire drawing and extrusion for a specified profile; calculate reduction ratio, 

drafting angles, and evaluate lubrication needs. 

5. Propose a joining method for dissimilar metals (e.g., steel to aluminum) intended for automotive  

6. Examine failed joints (weld, braze, adhesive); identify defect type (porosity, voids, insufficient 

wetting), root cause, and recommend preventative measures.se, factoring in bonding strength, 

corrosion resistance, and cost efficacy. 

7. Mold a simple part (e.g., cube or comb), optimize temperature, pressure, and cycle time; test and 

report on dimensional accuracy and surface finish. 

8. Produce a hollow bottle/preform, adjust parison thickness and blow pressure; inspect wall 

uniformity and defect-free finish. 

9. Design and fabricate a PDMS microchannel for a biosensor; perform photolithography + soft 

lithography; test fluid flow and evaluate fabrication accuracy. 

10. Compare SLA, FDM, SLS, Binder Jet across criteria (resolution, surface quality, material 

compatibility, cost); choose best-fit process for dental vs aerospace parts. 

11. Design a functional component (e.g., custom bracket), print via SLA or FDM, and test 

performance; iterate by adjusting print orientation and support design. 
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Course 

Code: 
24CS331 Course Title: 

PROGRAMMING FOR PROBLEM SOLVING 

USING PYTHON 

Credits: 1.5 L – T – P 0-0-3 

 

Laboratory Component:       [20 hours] 

S. No Name of the Experiment 

1 Develop simple python programs using basic data types  

2 Develop simple python programs using operators and expressions 

3 Develop Python programs using conditional statements 

4 Develop Python programs using various Loops  

5 Develop python programs using Functions.  

6 Develop programs to demonstrate the use of List, and Tuples 

7 Develop programs to demonstrate the use of Dictionaries  

8 Demonstrate the various string manipulation functions 

9 Develop programs to show Exception Handling in tasks 

10 Execute programs using Numpy in Jupiter notebook 

11 Python program using File I/O, random access file handling methods and Zipping and 

Unzipping of files 

12 Develop Python programs using packages  

 

 

Course objectives: 

To impart knowledge on the 

 To explain basic concepts in Python  

 To implement programs using functions, loops, and conditional statements. 

 To demonstrate the concepts of data structures  

 To make use of strings and exception handling in Python 

 To demonstrate file handling and python modules 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Lab experiment videos 

2. Project based Learning 
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Course outcomes:  

On completion of the course, the student will have the ability to: 

 

CO 

No. 
Course Outcomes 

Highest 

cognitive level 

CO1 Develop basic programs using fundamental data types K3 

CO2 Solve the given problem statement using programming concepts such 

as data types, operators, conditions and loops 

K3 

CO3 Make use of data structures such as lists, tuples, and dictionaries to 

manage and manipulate data in development of simple applications 

K3 

CO4 Create programs using string handling functions and apply exception 

handling, and make use of Numpy to solve problems 

K3 

CO5 Make use of file operations in development of simple applications K3 

COs and POs Mapping: 

COs 
POs 

1 2 3 4 5 6 7 8 9 10 11 12 

CO1 3 3 3 - 1 - - -  - - 1 

CO2 3 3 3 - 1 - - -  - - 1 

CO3 3 2 2 1 1 - - -  - - 1 

CO4 3 2 2 1 1 - - -  - - 1 

CO5 3 3 3 1 1 - - -  - - 1 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- 

Not Mapped 

Scheme of Evaluation: 

The weightage of Continuous Internal Evaluation (CIE) is 60% and for End Semester 

Examination (ESE) is 40%. 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) - 

Laboratory 

Continuous Assessment 75 75 

100 60 
Model Lab Exam 25 25 

End Semester 

Examination 

(ESE) 

Lab Exam 100 40 40 40 

Total 100 
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Assessment Pattern: 

Bloom’s 

Category 

Terminal 

Examination 

Remember 0 

Understand 0 

Apply 100 

Analyze 0 

Evaluate 0 

Create 0 

Text Books: 

1. Reema Thareja, “Python Programming: Using Problem Solving Approach”, Oxford University 

Press, 2017. 

2. Paul Deitel and Harvey Deitel, “Python for Programmers”, Pearson Education, 1st Edition, 2021. 

Reference Books: 

1. Guido van Rossum, Fred L. Drake Jr., “An Introduction to Python – Revised and Updated for 

Python 3.2”, Network Theory Ltd., 2011. 

2. John V Guttag, “Introduction to Computation and Programming Using Python”, Revised and 

Expanded Edition, MIT Press, 2013 

3. Charles Dierbach, “Introduction to Computer Science using Python”, Wiley India Edition, 2016. 

4. Timothy A. Budd, “Exploring Python”, Mc-Graw Hill Education (India) Private Ltd., 2015. 

5. Kenneth A. Lambert, “Fundamentals of Python: First Programs”, Cengage Learning, 2012. 

6. Vijay Kumar Sharma, Vimal Kumar, Swati Sharma, Shashwat Pathak, “Python Programming – A 

Practical Approach”, CRC Press, First Edition, 2022 
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Course 

Code: 
24ME351 Course Title: 

MINI PROJECT I – (Design & Simulation 

Fundamentals in Mechanical Engineering) 

Credits: 1 L – T – P 0-0-2 

Course objectives: 

To impart knowledge on the 

 To introduce students to the fundamentals of design and simulation using modern 

engineering tools. 

   To provide hands-on experience in CAD modeling and simulating mechanical systems. 

 To develop problem-solving and engineering analysis skills through mini projects 
 

Module I - Introduction to Mechanical Design [5 hours] 

Definition of Design Thinking, Need for Design Thinking, Objective of Design Thinking, Problem 

Formulation and Requirement Analysis, Introduction to Design Standards and Materials Selection 

Module II - Computer-Aided Design (CAD) [10 hours] 

 2D and 3D Modeling Basics 

 Sketching, Extrusion, Revolve, Sweep, Loft 

 Assembly Modeling and Motion Simulation 

 Tolerances, Fits, and GD&T Concepts 

 Tools: SolidWorks, Autodesk Inventor, Fusion 360, or Creo 

Module III - Basics of Engineering Simulation [5 hours] 

 Introduction to Simulation and FEA 

 Types of Analysis: Static, Thermal, Modal (Basic overview) 

 Meshing, Boundary Conditions, and Load Applications 

 Material Properties and Real-World Constraints 

 Tools: ANSYS, SolidWorks Simulation, COMSOL, or Fusion 360 Simulation 

Module IV - Mini Project Implementation [10 hours] 

 Selection of Mechanical Problem/Component to Model 

 CAD Design of the Component/System 

 Performing Static or Modal Simulation 

 Interpreting Results: Stresses, Deformation, Factor of Safety 

 Iterative Design Improvements Based on Results 

Deliverables: 

 Mini project report 

 Working prototype or simulation 

 Presentation slides 
 

Sample Projects: 

1. Design and Simulation of a Bicycle Crank Arm-Static simulation under pedaling force. 
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2. Modeling and Analysis of a Simple Bridge Structure-Load distribution and deformation 

study using FEA. 

3. Design and Vibration Analysis of a Cantilever Beam-Modal analysis to identify natural 

frequencies. 

4. Thermal Simulation of a Heat Sink in Electronics-Heat dissipation modeling using 

thermal FEA.  

5. Design and Load Simulation of a Gearbox Housing -Stress and deformation under static 

loading. 
 

Course outcomes:  

On completion of the course, the student will have the ability to: 

CO 

No. 
Course Outcomes 

Highest 

cognitive level 

CO1 Understand the design process and apply it to real-life mechanical engineering 

problems. 

K2 

CO2 Create accurate 2D and 3D models using CAD software. K3 

CO3 Apply basic simulation techniques to analyse mechanical components or systems. K3 

CO4 Evaluate simulation results to suggest improvements in design. K5 

CO5 Present technical findings through reports and visual presentations. K3 
  

COs and POs Mapping 

COs 
POs 

1 2 3 4 5 6 7 8 9 10 11 12 

CO1 3 2 1 1 1    1  1 1 

CO2 3 2 1 1 1    1  1 1 

CO3 3 2 1 1 1    1  1 1 

CO4 2 1 1 1 1    1 2 1 1 

CO5 3 3 2 1 1    1 2 1 1 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 

The weightage of Continuous Internal Evaluation (CIE) is 60% and for End Semester Examination 

(ESE) is 40%. 

S.No Component 
Type of 

Assessment 

Max 

Marks 

Reduced 

Marks 

Total Final 

Marks 

1.  Continuous Internal 

Examination (CIE) - 

Laboratory 

Continuous 

Assessment 
75 75 

100 60 

2.  Model Lab Exam 25 25 

3.  
End Semester 

Examination (ESE) 
Lab Exam 100 40 40 40 

Total  100 
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Course Code: 24MC301 Course Title: 
Sports and Yoga for Youth 

Empowerment - II 

Credits: 0 L – T – P 0-0-2 

 

Course Objectives: 

    To impart knowledge 

 To create an awareness about sports, asanas and health benefits 

 To practice asanas for meditation, relaxation and physical well-being. 

 

UNIT I - BENEFITS OF SPORTS & PHYSICAL ACTIVITY [6 hours] 

Introduction to Sports Training-Meaning, Definition, Scientific Principles of Sports Training, 

effect of exercise in a body-Strength and its types 

UNIT II - SPORTS PSYCHOLOGY [6 hours] 

Introduction – Sports Psychology-Sports performance-sports participation in Psychological 

Development-aggression –Building of self-confidence and sports performance. 

UNIT III - YOGA FOR POSITIVITY [6 hours] 

Details of Indian yogic system, Power of Mind- benefits of positive thinking-drug awareness-

personality development - Need of value education 

UNIT IV - MINDFUL LIVING [6 hours] 

Difference between yoga and physical education- verbal & nonverbal communication -power of 

youth reduction of obesity- reduction of hyper tension –Meditation. 

UNIT V - CAREER OPPORTUNITIES IN PHYSICAL EDUCATION, 

SPORTS AND YOGA 
[6 hours] 

Physical Education, Sports and Yoga professionals at various levels of educational institutions. 

Sports Trainers, Yoga Instructors, Coach, Managers, Technical Officials, Entrepreneurs and others 

Physical Education, Sports and Yoga Trainer for Police and Paramilitary forces at State and Central 

organizations 
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Course outcomes:  

On completion of the course, the student will have the ability to: 

CO 

No. 
Course Outcomes Highest 

cognitive level 

CO1 Explain the basic principles and practices of physical Education. K2 

CO2 Outline Sports Psychology K2 

CO3 Infer the role of yoga in positivity K2 

CO4 Illustrate the behavior changes needed to ensure a good quality life. K2 

CO5 Summaries various professional opportunities in physical education, sports and yoga K2 

 

Reference Books: 

1. Fit to be Well, Alton L.Thygerson, Karl L.Larson, Jones and BartlettPublishers, Sudbury 

2. Fitness Education, Teaching Concepts – Based Fitness in Schools, 1997, Garsuch scaris brick 

Publishers, Arizona 
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Course 

Code: 
24ME401 

Course 

Title: 
Thermal Engineering 

Credits: 4 L – T – P 3-0-2 

 

Course Objectives: 

    To impart knowledge 

 Understand and analyze thermodynamic cycles such as air standard, vapour power, and gas 

turbine cycles to evaluate their efficiency and performance under varying conditions. 

 Gain working knowledge of internal combustion engines by identifying key components, 

understanding combustion phenomena, interpreting valve timing, and conducting 

performance and emission tests. 

 Apply fluid flow and thermodynamic principles to analyze the behavior of compressible 

flows through nozzles and evaluate the performance of impulse and reaction steam turbines 

in real-world applications. 

 Comprehend the construction and operation of various boilers, including high-pressure 

types, and assess the performance of steam power plants using condensers and feedwater 

heaters through energy balance and efficiency analysis. 

 Apply refrigeration and air conditioning principles to real-world scenarios by analyzing 

VCRS, absorption, and cascade systems, selecting refrigerants with minimal environmental 

impact, and interpreting psychrometric processes and HVAC system  

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 
1. Chalk and Talk 

2. Blended Mode of Learning 

3. Experiential Learning 

4. NPTEL and Other Videos for theory topics 

5. Flipped Class 

6. Lab Experiment Videos 
 

UNIT I – Thermodynamic Cycles [6 hours] 

Air standard cycles: Otto, Diesel, Dual – P-V and T-S diagrams, efficiency, Vapour power cycles: 

Rankine cycle, reheat, regeneration, Brayton cycle for gas turbines , Modified Rankine and Brayton 

cycles 

UNIT II – Internal Combustion Engines [6 hours] 

Classification of IC engines (SI vs CI, 2-stroke vs 4-stroke), Components and their function: piston, 

crankshaft, valves, injector, etc. Basic working of 2-stroke and 4-stroke SI and CI engines, Valve timing 

diagram for SI and CI engines, Ignition delay and combustion phases, Scavenging in 2-stroke engines, 

SI engine fuel systems (Carburetor, MPFI),  CI engine fuel systems (Direct and Indirect Injection) ,  

Ignition systems: battery coil and magneto ignition, Engine Performance Parameters and Calculations 
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UNIT III – Nozzles and Turbines [6 hours] 

Flow Through Nozzles  

Basics of compressible flow: isentropic assumptions, Mach number. Continuity, energy, and momentum 

equations. Flow through converging and converging-diverging nozzles. Area-velocity relationship. 

Critical pressure ratio and choking in nozzles. Effect of back pressure on nozzle performance. 

 

Flow Through Turbines 

Impulse Turbines: Principle of operation. Velocity diagrams (inlet and outlet). Work done and power 

output. Blade efficiency and diagram efficiency. Compounding: velocity, pressure, and pressure-

velocity. 

Reaction Turbines: Principle of operation and construction. Velocity diagrams for reaction stages. 

Degree of reaction. Work output and efficiency. 

Governing of turbines. Comparison of impulse and reaction turbines based on efficiency and application. 

 

UNIT IV –Boilers and Steam Power Systems [6 hours] 

 

Boilers – Classification and Types: Definition and classification of boilers (fire tube vs water tube, high-

pressure vs low-pressure, stationary vs mobile). Constructional details and working of: Cochran boiler, 

Babcock and Wilcox boiler, LaMont, Benson, and Loeffler boilers (modern high-pressure boilers) 

Mountings: Safety valve, pressure gauge, water level indicator, fusible plug, stop valve, blow-off cock. 

Accessories: Economizer, superheater, air preheater, steam separator, steam trap. 

Boiler Performance Calculations: Equivalent evaporation, boiler efficiency, heat losses in boilers. 

Energy input/output calculations. Factors affecting boiler performance. Testing methods: Direct and 

indirect efficiency testing. 

Steam Plant Components: Condensers: Jet and surface condensers – working principle, vacuum 

efficiency. Feedwater Heaters: Open and closed types – working and heat recovery purpose. 

 

UNIT V – Refrigeration and Air Conditioning [6 hours] 

 

Refrigeration Cycles: Vapor compression system (VCRS) components and cycle analysis, Real-world 

deviations from ideal cycles (superheating, subcooling, pressure drops), Cascade refrigeration systems: 

ultra-low temperature applications, Vapor absorption systems: working, COP comparison with VCRS 

 

Psychrometrics & Air Conditioning Processes : Moist air properties and psychrometric chart usage,  

Sensible heating/cooling, humidification, dehumidification, Types of HVAC systems (DX, chilled 

water, split, VRF), IoT and automation in RAC systems 
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Laboratory Component:                     [30 hours]  

Experiments have to be completed from the following list of experiments. 

Sl.No Name of the Experiment 

1.  Simulation of Otto, Diesel, and Dual cycles using software (MATLAB) 

2.  Engine disassembly/reassembly 

3.  To plot the timing diagrams for 4-stroke and 2-stroke engines. 

4.  To determine the specific fuel consumption (SFC) of an IC engine. 

5.  To determine brake power (BP), indicated power (IP), mechanical efficiency, and 

brake thermal efficiency on a 4-Stroke Single-Cylinder Diesel Engine. 

6.  To determine the indicated power of individual cylinders and mechanical efficiency  

(Morse Test) on Multi-Cylinder Petrol Engine 

7.  To determine frictional power using deceleration method. 

8.  To account for the energy distribution in an IC engine (heat to coolant, exhaust, brake 

output, etc.). 

9.  To measure CO, HC, NOx, and particulate emissions. of Petrol and Diesel Engines 

10.  To determine power output and thermal efficiency on a Two-Stroke Petrol Engine 

11.  To use software interfaces for real-time performance monitoring. 

12.  Flow visualization in nozzles using CFD 

13.  Performance study  on a boiler with efficiency and heat balance calculations. 

14.  To determine the volumetric efficiency, isothermal efficiency, and mechanical 

efficiency a Single-Stage Reciprocating Air Compressor 

15.  Performance test on a vapour compression refrigeration test rig 

16.  Evaluate COP of an air conditioning unit 

 

Course outcomes:  

On completion of the course, the student will have the ability to: 

CO 

No. 
Course Outcomes Highest 

cognitive level 

CO1 Analyze and evaluate the performance of air standard, vapor power, and gas turbine 

cycles using thermodynamic principles, diagrams, and efficiency calculations. 
K4 

CO2 Apply the principles of internal combustion engines to identify components, interpret 

valve timing diagrams, operate performance tests, and calculate efficiency parameters of 

SI and CI engines. 

K3 

CO3 Apply the principles of flow through nozzles and steam turbines to calculate velocity 

relationships, select suitable types, and evaluate performance and efficiency in industrial 

systems. 

K3 

CO4 Apply the working principles of boilers, condensers and  feedwater heaters, to evaluate 

boiler performance, plant efficiency, and energy balance in a steam power system 
K3 

CO5 Apply refrigeration and air conditioning principles to analyze vapor compression, 
absorption, and cascade systems; select suitable refrigerants based on environmental 
impact; and evaluate psychrometric processes and HVAC applications. 

K3 
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COs and POs Mapping: 

COs 
POs 

1 2 3 4 5 6 7 8 9 10 11 12 

CO1 3 3 1 1 - - - - 1 - - 1 

CO2 3 2 2 1 - - - - 1 - - 1 

CO3 3 2 2 1 - - - - 1 - - 1 

CO4 3 2 1 1 - - - - 1 - - 1 

CO5 3 2 1 1 - - - - 1 - - 1 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- 

Not Mapped 

 

Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous 

Internal 

Examination (CIE) 

- Theory 

CIE – I 100 
50 

100 25 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 
40 

Skill Assessment - II 40 

Continuous 

Internal 

Examination (CIE) 

- Laboratory 

Continuous 

Assessment 
75 75 

100 25 

Model Lab Exam 25 25 

End Semester 

Examination 

(ESE) 

Theory Exam 100 35 
50 50 

Lab Exam 100 15 

Total 100 
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End semester Examination: (QP PATTERN) 

 Each unit consists of two 2 marks questions and one 16 marks question (either or) 

 All the fifteen questions have to be answered. 

Assessment Pattern: 

Bloom’s 

Category 

Continuous Assessment Tests Terminal 

Examination 1 2 

Remember 40 10 20 

Understand 60 30 40 

Apply 0 60 40 

Analyze 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

 

Text Books: 

1.  "A Textbook of Thermal Engineering" by R. K. Rajput 

2.  "Thermal Engineering" by P. L. Ballaney 

3. "Introduction to Heat Transfer" by Frank P. Incropera and David P. DeWitt. 

 

REFERENCES:   

1. "Thermal Engineering" by S. C. Arora and B. L. Gupta 

2. "Fundamentals of Heat and Mass Transfer" by Incropera and DeWitt 
3. "Thermodynamics: An Engineering Approach" by Yunus A. Çengel and Michael A. Boles 
4. "Advanced Thermodynamics for Engineers" by D. A. G. W. J. H. D. K. A. 
5. "Thermal System Design and Simulation" by N. S. Rao 
6. "Internal Combustion Engine Fundamentals" by John B. Heywood 

Web links and Video Lectures (e-Resources): 

1. Gas Power Cycles: https://nptel.ac.in/courses/112106133 

2. Internal Combustion Engines: https://archive.nptel.ac.in/courses/112/103/112103262/  

3. Steam Nozzles And Turbines: 

https://archive.nptel.ac.in/content/storage2/courses/112104117/ui/Course_home-lec18.htm  

4. Air Compressor: https://archive.nptel.ac.in/courses/101/105/101105089/  

5. Refrigeration and Air Conditioning: https://archive.nptel.ac.in/courses/112/105/112105129/ 

 

 

https://archive.nptel.ac.in/courses/112/103/112103262/
https://archive.nptel.ac.in/content/storage2/courses/112104117/ui/Course_home-lec18.htm
https://archive.nptel.ac.in/courses/101/105/101105089/
https://archive.nptel.ac.in/courses/112/105/112105129/
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Skill Activities 

1. Prepare a case study comparing performance of modified Rankine and Brayton cycles in power 

generation 

2. Design a combined cycle (Rankine-Brayton) layout with calculated efficiency improvements 

(Mini Project) 

3. A bike engine is not starting. Diagnose by identifying whether it’s a spark ignition or 

compression ignition issue based on component knowledge. 

4. Identify engine type and components from a stripped engine model 

5. Disassemble and reassemble a single-cylinder engine (demo) 

6. Mini Project: Troubleshoot a malfunctioning engine and prepare a service report 

7. Case Study: Compare BSFC and thermal efficiency of SI vs CI engines using real engine data 

8. Use Engines/MATLAB to model engine performance for different speeds and loads. 

9. You are tasked with testing a newly repaired diesel generator engine and generating a test report 

for warranty clearance. 

10. Select suitable turbine type for specific industrial use case (e.g., thermal power plant, marine 

propulsion). 

11. Case studies of nozzle selection in power plant setups. 

12. To determine the effectiveness, condenser efficiency, and vacuum efficiency of a surface 

condenser. 

13. Design and simulate a regenerative Rankine cycle including feedwater heaters using simulation 

software (e.g., MATLAB). 

14. Recommend a refrigerant for a supermarket refrigeration system balancing performance, safety, 

and environment 

15. Evaluate why industries are phasing out R22 and assess R290 as an eco-alternative 

16. Develop a refrigerant selection matrix for HVAC systems in hospitals and cold chains 

17. Mini Project: Design a cold storage or residential HVAC system 

18. Case Study: Compare refrigerant use in India vs EU standards 

19. Propose a cold storage layout for a rural vegetable aggregation centre 

20. Design an HVAC system for a 3BHK apartment in a hot and humid region 

21. Design an AC system for a library maintaining 55% RH throughout the year 

22. Visit to a cold storage facility or simulated model 
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Course 

Code: 
24ME402 

Course 

Title: 
Kinematics and Dynamics of Machines 

Credits: 4 L – T – P 3-0-2 

 

Course Objectives: 

    To impart knowledge 

 Analyze and synthesize mechanical mechanisms used in machines and their real-world 

applications. 

 Design and construct cam profiles for various follower motions used in industrial applications. 

 Understand gear profiles, gear trains, and simulate gear system behavior using modern CAD 

tools. 

 Apply principles of dynamic force analysis to slider-crank mechanisms, flywheels, and 

governors for energy and speed control. 

 Evaluate and solve balancing problems of rotating and reciprocating masses and analyze 

mechanical vibrations for improved machine performance. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 
1. Chalk and Talk 

2. Blended Mode of Learning 
3. Experiential Learning 

4. NPTEL and Other Videos for theory topics 

5. Flipped Class 

6. Lab Experiment Videos 

 

UNIT I – Applications of Mechanisms and Kinematic Analysis [9 hours] 

Introduction to Mechanisms: Definition of mechanism and machine, Types of links and joints (lower & 

higher pairs), Classification of kinematic pairs and chains, Real-world examples of joints in automobiles 

and linkages in tools 

Mobility and Linkage Classification: Degrees of Freedom (DOF): Gruebler’s & Kutzbach’s criteria, 

Grashof’s Law and implications for mechanism mobility, Real-life illustrations: four-bar linkages in 

bicycles, car suspensions 

Common Mechanisms & Their Inversions: Four-bar mechanism and its inversions, Slider-crank 

mechanism inversions, Quick return mechanisms: Whitworth, crank & slotted link, Rocker and straight-

line motion mechanisms, Real-world examples: shaping machine, steering gear, piston mechanisms 

Velocity Analysis: Velocity analysis of four-bar and slider-crank mechanisms, Relative velocity method. 

Instantaneous Centre (I-Centre) method 

Acceleration Analysis: Relative acceleration of links, Coriolis component of acceleration  

Applications & Case Studies :Automotive steering mechanisms, Suspension systems (McPherson  
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UNIT II – Cams and Followers [9 hours] 

Definition and basic function of cam mechanisms,  Types of cams: Disk cam, cylindrical cam, translating 

cam,  Types of followers: Knife-edge, roller, flat-faced, mushroom, Follower Motion Types : Uniform 

velocity motion, Simple harmonic motion (SHM),Uniform acceleration and retardation, Cycloidal 

motion, Cam Profile Drawing : Displacement, velocity, and acceleration diagrams, Construction of cam 

profiles (knife-edge and roller followers),Determining follower rise and fall based on dwell angles, 

Application-Based Case Studies : Valve timing diagram in a 4-stroke engine,  Automated cams in 

washing machines and vending machines,  Cam-driven mechanical toys and novelty item 

UNIT III – Gears and Gear Trains [9 hours] 

Involute and cycloidal profiles; gear parameters; Fundamental law of gearing and conjugate action; Spur 

gear contact ratio and interference; Helical, bevel, worm, rack & pinion gears; Epicyclic and regular 

gear train kinematics; Force analysis of spur, helical, bevel and worm gearing. Computer-aided 

simulation of simple mechanisms. Introduction to simulation tools (SolidWorks Motion, Fusion 360, 

Inventor, etc.), Modeling gear assemblies, Animation of meshing and load behavior, Interpreting motion 

plots and torque-speed curves. gear trains – parallel axis gears trains – epicyclic gear trains – automotive 

transmission gear trains. 

UNIT IV – Dynamic Force Analysis, Flywheels  & Governors [9 hours] 

Introduction to inertia force and torque, D’Alembert’s principle, Dynamic analysis of slider-crank 

mechanism (analytical method), Turning moment diagram: concept and interpretation, Crank effort in 

reciprocating engines 

Flywheels : Purpose and applications of flywheels ,Energy fluctuation and storage, Coefficient of 

fluctuation of speed, Mass moment of inertia, Simple flywheel design problem 

Governors : Functions of a governor, Types: Watt, Porter, and Hartnell (brief overview),Controlling 

force and stability, Simple analytical problems on Porter governor 

UNIT V – Balancing of Machines & Mechanical Vibrations [9 hours] 

Balancing of Machines: Fundamentals of Balancing-, Importance of balancing in machines, Types of 

balancing: static vs dynamic, Static balancing of rotating masses, Analytical method for balancing 

single/multiple masses in same plane, Vector and graphical methods, balancing in different planes, 

Balancing of Reciprocating Masses-Partial balancing in reciprocating engines, Balancing of multi-

cylinder inline engines (brief overview) 

Mechanical Vibrations  : Terminology: amplitude, frequency, damping, natural frequency, Types of 

vibrations: free, forced, damped, Single degree of freedom (SDOF) systems, Forced Vibrations & 

Resonance 
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Laboratory Component:                     [30 hours]  

Experiments have to be completed from the following list of experiments. 

Sl. No Name of the Experiment 

1.  Identify types of links, kinematic pairs, and inversions in four-bar, slider-crank, and 

quick-return mechanisms. 

2.  Construct  four-bar and slider-crank mechanisms using kits and Perform velocity 

analysis using graphical I-centre method. 

3.  Analyze real automotive mechanisms like steering systems or McPherson suspensions 

using cut models or CAD tools. 

4.  Identification of Cam and Follower Types : Use physical samples or videos to identify 

types of cams and followers (disk, cylindrical, knife-edge, roller, etc.). 

5.  Construct displacement, velocity, and acceleration diagrams; draw cam profile for 

knife-edge or roller follower. 

6.  Design and prototype a cam-driven mechanism for a vending machine, mechanical 

toy, or washing machine component 

7.  Model and analyze simple, compound, and epicyclic gear trains.. 

Assemble and simulate spur, bevel, and worm gears in SolidWorks Motion or Fusion 

360. 

8.  Determination of moment of inertia of flywheel and axle system. 

9.  Plot a turning moment diagram and determine energy fluctuation and flywheel mass 

moment of inertia. 

10.  To determine the natural frequency of an undamped spring-mass system and verify it 

theoretically and experimentally under free vibration conditions.  

11.  To determine the natural frequency of torsional vibration of a single rotor shaft system 

experimentally and compare it with the theoretical value. 

12.  Study Watt, Porter, and Hartnell governors under varying speeds and loads. Evaluate 

stability and sensitivity of governors. 

13.  Experiment on motorized gyroscope. 

14.  Identify types of links, kinematic pairs, and inversions in four-bar, slider-crank, and 

quick-return mechanisms. 
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Course outcomes:  

On completion of the course, the student will have the ability to: 

CO 

No. 
Course Outcomes 

Highest 

cognitive level 

CO1 Apply kinematic principles to analyze mechanisms and solve real-world mechanical 

system problems such as motion transfer in engines, suspension systems, and industrial 

linkages 

K4 

CO2 Apply cam design principles to construct cam profiles and analyze follower motions for  

use in mechanical systems like engines and automation tools. 
K3 

CO3 Apply gear design principles to analyze and simulate spur, helical, bevel, and epicyclic 

gear   systems using digital tools. 
K3 

CO4 Apply the principles of dynamics to analyze inertia forces, design flywheels, and evaluate 

governor performance in real-world mechanical systems such as engines and speed 

regulation devices. 

K3 

CO5 Apply the principles of balancing and mechanical vibrations to analyze and improve the 

performance of rotating and reciprocating machinery in real-world engineering systems 

K3 

 

COs and POs Mapping: 

COs 
POs 

1 2 3 4 5 6 7 8 9 10 11 12 

CO1 3 3 2 - 1 - - - 1 - - 1 

CO2 3 2 1 - 1 - - - 1 - - 1 

CO3 3 2 1 - 1 - - - 1 - - 1 

CO4 3 2 1 - 1 - - - 1 - - 1 

CO5 3 2 1 - 1 - - - 1 - - 1 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not 

Mapped 

Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) - Theory 

CIE – I 100 
50 

100 25 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 
40 

Skill Assessment - II 40 

Continuous Internal 

Examination (CIE) - 

Laboratory 

Continuous Assessment 75 75 
100 25 

Model Lab Exam 25 25 

End Semester 

Examination (ESE) 

Theory Exam 100 35 
50 50 

Lab Exam 100 15 

Total 100 
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End semester Examination: (QP PATTERN) 

 Each unit consists of two 2 marks questions and one 16 marks question (either or) 

 All the fifteen questions have to be answered. 

Assessment Pattern: 

Bloom’s 

Category 

Continuous Assessment Tests Terminal 

Examination 1 2 

Remember 40 10 20 

Understand 60 30 40 

Apply 0 60 40 

Analyze 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

 

Skill Activities 

1. Observe and identify real-life mechanisms (e.g., bicycle crank, scissors, engine piston) and 

classify links and joints. 

2. Identify mechanisms in sewing machines windshield wipers. 

3. Construct a basic four-bar mechanism using cardboard or CAD tools to understand motion and 

transmission angle. 

4. Calculate the degrees of freedom and Grashof condition for various mechanisms. 

5. Determine piston speed and acceleration in internal combustion engines.Calculate rubbing 

velocity in industrial linkages. 

6. Analyze robotic arm joints for smooth motion. 

7. Study a real system (e.g., steering mechanism or engine) and present a kinematic analysis with 

diagrams. 

8. Mini-project: design a mechanism for a given function (e.g., automated door closer, robotic 

grabber). 

9. Identify and draw four-bar and slider-crank mechanisms with proper link labeling 

10. Construct vector polygon diagrams for velocity analysis of a four-bar mechanism 

11. Analyze a real-world mechanism (e.g., piston engine) using hand-drawn diagrams 

12. Mini-project: Hand-draw full velocity and acceleration diagrams for a given mechanism 
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13. Design a four-bar linkage to trace a given path (e.g., robot drawing arm). 

14. Observe cam motion in a bicycle bell or small internal combustion engine animation. 

15. Compare video clips of SHM and cycloidal follower motions and identify machines using 

them. 

16. Design a cam to control the stroke of a mini pump or toy mechanism. 

17. Disassemble or simulate the cam operation of a real-life device (model engine, food dispenser). 

18. Design a cam profile for a toy or mechanism that performs lifting and dropping actions. 

19. Build a cardboard or 3D printed cam-follower mechanism simulating a basic motion cycle. 

20. Analyze cam operation in any home appliance and prepare a working diagram/report. 

21. Analyze gear systems in steering mechanisms, lifts, and angle grinders. 

22. Identify and disassemble real gear components 

23. Analyze a planetary gear system and simulate it using software 

24. Use simulation software (e.g., SolidWorks Motion, Fusion 360) to model a flywheel connected 

to a slider-crank. Observe energy smoothing. 

25. Physically observe or simulate the working of Watt, Porter, and Hartnell governors. Note 

differences in behavior and application. 

26. Use a balancing apparatus or simulated model to perform static balancing on a rotor with one 

or more unbalanced masses placed on a single plane. 

27. Design and test a rotating or reciprocating system model where students apply balancing 

techniques and vibration damping methods to optimize performance. 

28. Evaluate cam-follower systems digitally for manufacturing automation. 

29. Analyze motion of a real-world mechanism (bike engine)' 

30. Create a working mechanism prototype 
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Course 

Code:  
24EE404  

Course  

Title:  
IOT - SENSORS AND DEVICES  

Credits:  4  L – T – P    3-0-2  

  

Course objectives:  

To impart knowledge on the  

• Basic electronic components and Sensors.  

• Fundamental concepts of Microcontrollers  

• Different types of   Microcontrollers  

• Different protocols for communication  

• Interfacing of Arduino microcontrollers with different applications.  

Teaching-Learning Process:  

Suggested strategies that teachers may use to effectively achieve the course outcomes:  

1. Chalk and Talk  

2. PowerPoint presentation  

3. Interactive Simulations  

4. Lab experiment videos  

5. Blended Mode of Learning  

6. Project based Learning  

7. Experiential Learning  

8. NPTEL and Other Videos  

9. Smart Class Room  

10. Flipped Class  

  

UNIT I - Sensors for IoT  [6 hours]  

Active and Passive Sensors, Different Types of Sensors such as Capacitive, Resistive, and Surface  

Acoustic Wave Sensors for Pressure, Humidity, Toxic Gas; Sensors for Water (pH) quality,  

Accelerometer, Gyroscope, Moisture, Hall effect and Humidity  

Practical Topics:  

1. Building basic circuit diagrams using breadboard and Working of a Multimeter.   

2. Simple circuit using IC on breadboard.   

3. Simple Relay circuit design for ON-OFF condition.  

 UNIT II: Microcontroller  [6 hours]  

Introduction to microcontrollers and microprocessors, Different microcontrollers, Arduino: Types,  

UNO Architecture, ADC, DAC, Data acquisition  

Practical Topics:  

1. Switch on an LED if a button is pressed.   

2. Changing brightness of LED using potentiometer.  
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 UNIT III: Arduino Programming  [6 hours]  

Digital Pins as Input and Output, Reading Analog Quantities, PWM Pin- Arduino’s Serial Port and  

Serial Communication. Interfacing of DC Motor and Relay  

Practical Topics:  

1. Change the brightness of LED (Fade in/ Fade out) using PWM  

2. DC motor speed control using serial communication.   

  

UNIT IV – IoT System  [6 hours]  

Basics of IoT, IoT Levels, Things and Connections, Building Blocks of IoT connectivity (Client 

Server, Web Interface, and API: Qualitative Analysis only), Protocols and Communication (Zigbee, 

Bluetooth, Wi-Fi, MQTT: Qualitative Analysis only), Bluetooth and Wi-Fi Modules for Arduino  

Practical Topics:  

   1.Interfacing Wi-Fi module with Arduino  

   2.Design a simple circuit to measure the pH value of wastewater.   

   3.Design a simple circuit to apply Hall effect sensor  

  

UNIT V – IoT Applications  [6 hours]  

Application of IoT in the industry, buildings, smart city, logistics, environment, health care, 

agriculture, and lifestyle product  

Practical Topics:  

1. Sending information about the patient in home to the doctor’s PC/mobile.  

2. Develop an IoT System for smart home applications   

  

 

Laboratory Component                30 hours  

SI. No.  Name of the Experiment  

1  Building basic circuit diagrams using breadboard and Working of a Multimeter.  

2  Simple circuit using IC on breadboard.  

3  Simple Relay circuit design for ON-OFF condition.  

4  Switch on an LED if a button is pressed.  

5  Changing brightness of LED using potentiometer.  

6  Change the brightness of LED (Fade in/ Fade out) using PWM.  

7  DC motor speed control using serial communication.  

8  Interfacing Wi-Fi module with Arduino.  
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9  Design a simple circuit to measure the pH value of wastewater.  

10  Design a simple circuit to apply Hall effect sensor  

11  Sending information about the patient in home to the doctor’s PC/mobile.  

12  Develop an IoT System for real time applications.  

  

Course outcomes:   

On completion of the course, the student will have the ability to:  

CO  Course Outcome  

Highest 

cognitive 

level 

CO1 Illustrate the working principles of different types of sensors.  K2 

CO2 Describe the basic concepts of the different types of Microcontrollers.  K2 

CO3 Apply the knowledge of PWM and Serial communication in different circuits.  K3 

CO4 
Explain the working of Wi-Fi module and different protocols for 

communication for usage in IoT.  
K2 

CO5 Apply the sensor to build an IoT System for Real time applications.   K3 

 

COs and POs Mapping:  

COs 

     POs      

1 2 3 4 5 6 7 8 9 10 11 12 

CO1 2 1 2 2 - - - - - - - - 

CO2 2 1 2 3 - - - - - - - - 

CO3 3 2 3 3 1 - - - 1 - - - 

CO4 2 2 1 2 1 - - - 1 - - - 

CO5 3 2 1 2 1 - - - 1 - - - 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not 

Mapped  
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Scheme of Evaluation:  

Component  Type of assessment  
Max 

Marks  

Reduced 

Marks  
Total  

Final 

marks  

Continuous Internal  

Examination (CIE) - 

Theory  

CIE – I  100  
50  

100  25  

CIE – II  100  

MCQ  20  10  

Skill Assessment - I  40  
40  

Skill Assessment - II  40  

Continuous Internal  

Examination (CIE) -  

Laboratory  

Continuous Assessment  75  75  

100  25  
Model Lab Exam  25  25  

End Semester  

Examination  

(ESE)  

Theory Exam  100  35  

50  50  
Lab Exam  100  15  

   Total  100  

      Assessment Pattern  
  

Bloom’s 

Category 

Internal Assessment Tests Terminal 

Examination 1 2 

Remember 20 20 20 

Understand 60 40 40 

Apply 20 40 40 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

  

End semester Examination: (QP PATTERN)  

 Each unit consists of two 2 marks questions and one 16 marks question (either or).  

 All the fifteen questions have to be answered.  

Text Books   

1. Peter Dalmaris, “Basic Electronics for Arduino Makers”, Packt Publishing, 2017.   

2. Tim Pulver, “Hands-On Internet of Things with MQTT: Build Connected IoT Devices with 

Arduino and MQ Telemetry Transport (MQTT)”, Packt Publishing, 2019.  

3. Marco Schwartz, “Internet of Things with Arduino Cookbook”, Packt Publishing, 2016.  
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Reference Books:  

1. Jody Culkin, Eric Hagan, “Learn Electronics with Arduino: An Illustrated Beginner's Guide to 

Physical Computing” Make Community, LLC, 2017.   

2. Michael Margolis, "Arduino Cookbook" O’Reilly, 2011.  

3. Julien Bayle, “C Programming for Arduino”, Packt Publishing Ltd., 2013.  

Web Links and Video Lectures (E-Resources):  

1. Sensors for IoT- https://youtube.com/watch?v=njgixrZOT1E   

2. Microcontroller- https://www.youtube.com/watch?v=l9DC9ZpQ5yo  

3. Arduino Programming- https://www.youtube.com/watch?v=QO_Jlz1qpDw   

4. IoT System- https://www.youtube.com/watch?v=9KlHDeW6bO4   

5. IoT Applications- https://www.youtube.com/watch?v=91aXs9E0qAI   

Online Courses:  

1. http://nptel.ac.in   

2. https://swayam.gov.in    

Suggested Skill Activities:   

1. How to control multiple LEDs / Traffic LEDs using tinker cad software   

2. Sending Data to LCD Display using tinker cad software   

3. Design a simple circuit to Measure Heart Rate and SpO2  

4. Design a simple circuit to maintain the CO2 level inside the room 

5. Rainfall Monitoring Using Arduino  

 

 

 

 

 

 

 

 

https://youtube.com/watch?v=njgixrZOT1E
https://www.youtube.com/watch?v=l9DC9ZpQ5yo
https://www.youtube.com/watch?v=QO_Jlz1qpDw
https://www.youtube.com/watch?v=9KlHDeW6bO4
https://www.youtube.com/watch?v=91aXs9E0qAI
http://nptel.ac.in/
https://swayam.gov.in/
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Course 

Code: 
24ME403 

Course 

Title: 
Strength of Materials 

Credits: 4 L – T – P 3-0-2 

 

Course Objectives: 

    To impart knowledge 

 To equip students with the analytical skills to evaluate deformation and internal stresses in 

components under axial, shear, and biaxial loads, and apply these principles to real-life 

mechanical structures and failures. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 
1. Chalk and Talk 

2. Blended Mode of Learning 

3. Experiential Learning 

4. NPTEL and Other Videos for theory topics 

5. Flipped Class 

6. Lab Experiment Videos 

 

 

 

UNIT I – Stress, Strain & Material Behaviour [9 hours] 

Stress-strain curves (ductile vs. brittle materials),  Hooke’s Law: axial loading of bars 

(tension/compression), Engineering vs. true stress, Application: stress analysis in bolts, tie-bars, rods in 

machines,  Poisson’s ratio: concept and practical implications in pressure vessels and automotive 

components,  Thermal expansion and volumetric strain in pipelines and pressurized system 

Relationship among E, G, K, ν for field-tested materials, Testing methods: tensile test, torsion test,  

Selecting materials for brackets, frames, shafts, springs,  2D stress systems in thin-walled components, 

bearing housings,  Stress analysis in a gear housing or welded joint under service load. 

UNIT II – Principal Stress Analysis in Real Components [9 hours] 

Determination of principal stresses and directions in loaded parts, Analyze principal stresses in 

connecting rods or cantilever frame,  Volumetric, linear, and lateral strainses,  Relationship between E, 

G, K, and ν (with physical meaning) , Measurement of axial and lateral strain using gauges,  Material 

selection for real applications: brackets, shafts, frames, springs,  2D stress analysis in thin-walled parts 

(bearing housings, welded joints), Determination of principal stresses and planes,  Mohr’s Circle for 

visualization and transformation,  Application: analyze stresses in connecting rods or cantilever brackets 

under load 
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UNIT III – Shear Force, Bending Moment & Bending Stresses [9 hours] 

Point load, uniformly distributed load (UDL), uniformly varying load (UVL), Types of Beams: Simply 

supported, cantilever, fixed, overhanging, guided, Real-world examples: Crane arms, bridge decks, 

cantilevered balconies, robotic arms 

Construction of Shear Force Diagrams and Bending Moment diagrams for various loadings such as Point 

loads, UDL and UVL, Combinations of loads and moments, Determinate vs Indeterminate Beams, Case 

Study: Determine support reactions in an overhanging irrigation channel support or vehicle chassis. 

Theory of bending of beams, pure bending stress distribution and neutral plane, second moment of area; 

Different cross-sections of beams; Shear stress distribution 

UNIT IV – Torsion in Shafts & Combined Loading [9 hours] 

Introduction to torsion in circular shafts, Torsional shear stress , Angle of twist and torsional rigidity, 

Design and Analysis of Solid and Hollow Shafts, Combined Loading and Shaft Systems,   Shaft failure 

due to fatigue, overstress, or misalignment, Keys and splines under torsion 

UNIT V – Springs & Material Testing [9 hours] 

Types of Springs: Helical, Leaf, Torsion springs — applications and classifications, Spring Parameters: 

Wire diameter, coil diameter, number of coils, free length, solid length,  Load-Deflection Relationship: 

Hooke’s law for springs, spring constant (stiffness), load vs. deflection curves  Stress Analysis in 

Springs: Direct shear stress, bending stress in leaf springs, shear stress in helical springs., Selection of 

materials, factors affecting strength and fatigue life,  design of springs for given loads Real-world 

Applications: Suspension systems, agricultural machinery, vehicle shock absorbers Introduction to 

mechanical testing (tensile, torsion, hardness ) 
 

Laboratory Component:                     [30 hours]  

Experiments have to be completed from the following list of experiments. 

Sl. No Name of the Experiment 

1.  To determine the mechanical properties of mild steel or aluminium by performing a tensile test, 

and to plot the stress-strain curve to identify yield strength, ultimate tensile strength, Young’s 

modulus, and percentage elongation.  

2.  To measure the axial and lateral strains on a metallic specimen subjected to axial loading using 

strain gauges, and calculate Poisson’s ratio. 

3.  To determine the principal stresses and their directions (principal planes) experimentally on a 

loaded specimen using strain measurements and verify the results using theoretical calculations 

and Mohr’s Circle. 

4.  Given loading and stress data, recommend suitable materials for a bracket, shaft, or spring. 
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5.  To experimentally determine and plot the Shear Force Diagram (SFD) and Bending Moment 

Diagram (BMD) for beams under various types of loading and support conditions, and compare 

with theoretical calculations. 

6.  To experimentally determine the torsional rigidity (torque per unit twist) of a circular shaft and 

compare it with theoretical calculations. 

7.  To determine the torsional properties of a circular shaft, including torsional shear stress, angle of 

twist, modulus of rigidity (G), and to study the shaft’s behaviour under applied torque.. 

8.  To determine the load-deflection characteristics, stiffness, and modulus of rigidity of a helical 

spring under axial compressive load. 

9.  To determine the load-deflection characteristics and stiffness (spring constant) of a carriage spring 

under transverse loading. 

10.  To determine the hardness of various metallic samples using Rockwell and Brinell hardness 

testing methods and relate hardness to material properties. 

 

Course outcomes:  

On completion of the course, the student will have the ability to: 

CO 

No. 
Course Outcomes 

Highest 

cognitive level 

CO1 Apply stress-strain relationships and material properties to evaluate and design 

mechanical components subjected to axial and thermal loading conditions 
K4 

CO2 Apply principles of principal stress analysis and strain measurement to evaluate and 

select materials for mechanical components under complex loading 
K3 

CO3 Apply principles of shear force, bending moment, and bending stress to analyze and 

design beam components for real-world mechanical structures under various loading 

conditions. 

K3 

CO4 Apply torsion theory to analyze, design, and assess shaft components in mechanical and 

agricultural systems under real operating conditions K3 

CO5 Analyze and design springs by applying stress and deformation principles to ensure 

reliable performance in mechanical systems such as suspensions and agricultural 

machinery. 

K3 

COs and POs Mapping: 

COs 
POs 

1 2 3 4 5 6 7 8 9 10 11 12 

CO1 3 3 1 1 - - - -  - - - 

CO2 3 2 1 1 - - - -  - - - 

CO3 3 2 1 1 - - - -  - - - 

CO4 3 2 1 1 - - - -  - - - 

CO5 3 2 1 1 - - - -  - - - 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- 

Not Mapped 
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Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) - 

Theory 

CIE – I 100 
50 

100 25 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 
40 

Skill Assessment - II 40 

Continuous Internal 

Examination (CIE) - 

Laboratory 

Continuous Assessment 75 75 

100 25 
Model Lab Exam 25 25 

End Semester 

Examination 

(ESE) 

Theory Exam 100 35 

50 50 

Lab Exam 100 15 

Total 100 

 

End semester Examination: (QP PATTERN) 

 Each unit consists of two 2 marks questions and one 16 marks question (either or) 

 All the fifteen questions have to be answered. 

Assessment Pattern: 

Bloom’s 

Category 

Continuous Assessment Tests Terminal 

Examination 1 2 

Remember 40 10 20 

Understand 60 30 40 

Apply 0 60 40 

Analyze 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

 

Text Books: 

1. Bansal,R.K., Strength of Materials Laxmi Publications(P)Ltd.,2016  

2. Jindal U.C., Strength of Materials, Asian BooksPvt.Ltd.,NewDelhi,2009 
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Reference Books: 

1. Egor.P. Popov―Engineering Mechanics of Solids Prentice Hall of India, New Delhi, 

2002.  

2. Subramanian R., Strength of Materials, oxford University Press, Oxford Higher Education 

Series, 2010.  

3. Hibbeler, R.C., Mechanics of Materials, Pearson Education, Low Price Edition, 2013 

4. Ferdinand P. Been, Russell Johnson, J.r. and John J. Dewole Mechanics of Materials, Tata 

Mcgraw Hill Publishing co. Ltd., NewDelhi,2005. 

 

Web Links and Video Lectures (E-Resources): 

1. Analysis of Stress 

https://archive.nptel.ac.in/courses/105/105/105105108/ 

2. Deflection of Beams 

https://nptel.ac.in/courses/112107146 

3. Basic Concept of Torsion 

https://archive.nptel.ac.in/courses/112/106/112106141/ 

Skill Activities 

1. Interpret and compare stress-strain curves for ductile and brittle materials. 

2. Select appropriate materials for brackets, shafts, and springs based on mechanical properties. 

3. Analyze stress distribution in thin-walled components like bearing housings and welded joints. 

4. Perform simple case studies analyzing real structures (e.g., irrigation channels, vehicle chassis) 

to determine internal forces and stresses. 

5. Calculate support reactions and draw SFD/BMD for a boom in a tractor-mounted crane 

6. Model and simulate stress distribution in a robotic arm beam 

7. Compare stress levels in steel vs. aluminium I-beams 

8. Estimate torque and analyze potential failure in a rotating shaft of a grain grinder or rotavator. 

9. Analyze combined loading in a crankshaft of a diesel engine or a multi-section pump shaft. 

10. Design a hollow steel shaft for transmitting power from a gearbox to a cultivator blade. 

11. Design and simulate a rotavator shaft under field torque values. 

12. Analyze torsional failure in a grain auger shaft and suggest improvements. 

13. Given load and deflection requirements, select appropriate material and dimensions for the 

leaf spring. Calculate bending stresses and ensure stresses are within allowable limits. 

14. Consider fatigue life based on cyclic loading conditions. Propose improvements or 

alternatives for enhanced durability and performance. 

15. Relate the design choices to real-world applications like vehicle suspensions or machinery 

shock absorbers. 

https://archive.nptel.ac.in/courses/105/105/105105108/
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Course 

Code: 
24ME404 

Course 

Title: 
Machine Tools and Machining 

Credits: 4 L – T – P 3-0-2 

 

Course Objectives: 

    To impart knowledge 

 To equip students with the analytical skills to evaluate deformation and internal stresses in 

components under axial, shear, and biaxial loads, and apply these principles to real-life 

mechanical structures and failures. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 
1. Chalk and Talk 

2. Blended Mode of Learning 

3. Experiential Learning 

4. NPTEL and Other Videos for theory topics 

5. Flipped Class 

6. Lab Experiment Videos 

 

UNIT I – Introduction to Machining and Manufacturing [9 hours] 

Role of machining in real-world industries (automotive, agriculture, aerospace, medical), Subtractive 

vs. additive vs. hybrid manufacturing, Types of machine tools: classification and selection, Overview of 

materials used in machining, Basic machining parameters: cutting speed, feed, depth of cut, MRR 

Turning – The Lathe Machine-Construction and working of engine lathe, Work holding and tool holding 

devices, Operations: facing, straight turning, step turning, taper turning, knurling, thread cutting, parting-

off, Cutting tool geometry and selection. 

Real-world problems: shaft re-machining, thread repair 

UNIT II – Shaping, Slotting, Drilling, Boring, and Reaming [9 hours] 

Shaper and slotter: principle, parts, operations, Drilling machine: types, tool geometry, operations 

(spotting, counter boring, tapping), Boring and reaming: applications, precision finishing, Jig and fixture 

basics 

Real-world problems: creating holes in assembly parts, correcting misalignment 

UNIT III – Milling, Grinding, and Surface Finishing [9 hours] 

Milling: horizontal/vertical, types of cutters, face and end milling, gear cutting, indexing 

Grinding: surface and cylindrical grinding, abrasives, grit, dressing 

Surface finishing techniques: honing, lapping, superfinishing, Surface roughness standards (Ra values) 

Real-world problems: part finishing, flatness correction, burr removal 
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UNIT IV – CNC Machines and Automated Machining [9 hours] 

CNC machine types (lathe, milling), parts, control systems, Basic G-codes and M-codes, Introduction to 

CAM (Fusion 360, Master CAM),Toolpath generation and post-processing, CNC part manufacturing 

project 

Real-world problems: precision manufacturing, repeatability in batch production 

UNIT V – Smart Machining and Digital Manufacturing [9 hours] 

Smart machine tools: sensors, feedback, and closed-loop control, Tool condition monitoring and 

predictive maintenance, IoT in machining: real-time data acquisition, cloud integration, AI in tool wear 

prediction and adaptive machining 

 

Laboratory Component:                     [30 hours]  

Experiments have to be completed from the following list of experiments. 

Sl. No Name of the Experiment 

1.  Perform basic turning and facing on MS round bar 

2.  Create stepped diameters with dimensional accuracy 

3.  Produce a taper using compound rest 

4.  Machine ISO threads using single-point tool 

5.  To machine the given round bar into rectangular block in shaping machine 

6.  To make a Key way on the given Cast Iron Cube using shaping machine. 

7.  To cut internal key to the required dimensions in slotting machine. 

8.  To perform the drilling, Boring and Reaming in a drilling Machine on the given work 

piece for the given dimensions. 

9.  To machine a hexagon in the given work using Milling Machine 

10.  To make spur gear on plane milling operation on the given specimen . 

11.  To machine a groove in the given work piece using vertical milling machine. 

12.  To generate a spur gear using Gear Hobbing machine to the given dimensions. 

13.  To finish the surface of the given specimen using surface grinding machine 

14.  To grind a given cylindrical work piece by using cylindrical grinding machine as per 

dimensions in the drawing 

15.  To machine a given work piece for given dimension using turning and facing 

operation using CNC Lathe. 

16.  To machine a given work piece for given dimension using step turning operations 

using CNC Lathe. 

17.  To machine a given work piece for given dimension using taper turning operations in 

CNC Lathe.  
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18.  To machine a given work piece for the given dimension using contour milling in 

CNC Milling 

19.  Generate toolpaths for turning or milling jobs in CAM environment 

20.  Identify smart machine tool components: sensors, actuators, interfaces 

 

Course outcomes:  

On completion of the course, the student will have the ability to: 

CO No. Course Outcomes 
Highest 

cognitive level 

CO1 Apply the principles of machining and tool selection to perform conventional 

turning operations on lathes and solve real-world problems such as shaft re-

machining and thread repair using appropriate process parameters, tools, and 

work-holding devices. 

K4 

CO2 Apply shaping, slotting, drilling, boring, and reaming operations using appropriate 

tools, machines, and work-holding devices to solve real-world problems such as 

precise hole creation, misalignment correction, and assembly accuracy. 

K3 

CO3 Apply milling, grinding, and surface finishing processes using appropriate tools 

and machines to achieve dimensional accuracy, surface quality, and solve real-

world manufacturing problems such as part finishing, flatness correction, and burr 

removal. 

K3 

CO4 Apply CNC programming and CAM software tools to generate toolpaths and 

manufacture precision components using CNC lathe and milling machines, 

ensuring repeatability, accuracy, and process optimization in real-world batch 

production scenarios. 

K3 

CO5 Apply smart manufacturing technologies such as sensors, IoT, and AI to monitor 
tool conditions, implement predictive maintenance, and optimize CNC machining 

processes using real-time data and feedback systems. 

K3 

 

COs and POs Mapping: 

COs 
POs 

1 2 3 4 5 6 7 8 9 10 11 12 

CO1 3 3 - 1 1 - - - - - - 1 

CO2 3 2 - - - - - - - - - 1 

CO3 3 2 - - - - - - - - - 1 

CO4 3 2 - 1 1 - - - - - - 1 

CO5 3 2 - 1 1 - - - - - - 1 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- 

Not Mapped 
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Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) - 

Theory 

CIE – I 100 
50 

100 25 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 
40 

Skill Assessment - II 40 

Continuous Internal 

Examination (CIE) - 

Laboratory 

Continuous Assessment 75 75 

100 25 
Model Lab Exam 25 25 

End Semester 

Examination 

(ESE) 

Theory Exam 100 35 
50 50 

Lab Exam 100 15 

Total 100 

 

End semester Examination: (QP PATTERN) 

 Each unit consists of two 2 marks questions and one 16 marks question (either or) 

 All the fifteen questions have to be answered. 

Assessment Pattern: 

Bloom’s 

Category 

Continuous Assessment Tests Terminal 

Examination 1 2 

Remember 40 10 20 

Understand 60 30 40 

Apply 0 60 40 

Analyze 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

 

Text Books: 

1.   Kalpakjian. S, “Manufacturing Engineering and Technology”, Pearson Education India,7th  

Edition, 2018. 

2.  Michael Fitzpatrick, Machining and CNC Technology, McGraw-Hill Education; 4th edition, 

2018. 
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REFERENCES:   

1.  Roy. A. Lindberg, Processes and materials of manufacture, PHI / Pearson education, 2006.  

2.  Geofrey Boothroyd, “Fundamentals of Metal Machining and Machine Tools”, McGraw Hill, 

1984. 

3.  Rao. P.N “Manufacturing Technology,” Metal Cutting and Machine Tools, Tata McGraw- 

Hill, New Delhi, 2009 

4.  A. B. Chattopadhyay, Machining and Machine Tools, Wiley, 2nd edition, 2017. 

5.  Peter Smid, CNC Programming Handbook, Industrial Press Inc.;Third edition, 2007. 
 

Web links and Video Lectures (e-Resources): 

1. Mechanics of Metal Cutting : https://archive.nptel.ac.in/courses/112/105/112105233/ 

2. http://web.mit.edu/2.810/www/files/lectures/lec5-machining-2018.pdf 

3. Turning Machines : https://nptel.ac.in/courses/112105233 

4. Reciprocating Machine Tools : 

https://srmuniv.digimat.in/nptel/courses/video/112105306/L16.html  

5. Abrasive Processes And Broaching : https://archive.nptel.ac.in/courses/112/103/112103250/ 

6. CNC Machines And Part Programming : https://archive.nptel.ac.in/courses/112/105/112105211/ 

https://nptel.ac.in/courses/112/105/112105126/  
 

Skill Activities 

1. Use physical tools to identify rake, clearance, nose radius, etc. 

2. Use formulas or digital tools to calculate cutting speed, feed, and MRR 

3. Integrate multiple lathe operations (facing, turning, tapering, threading) on a single part 

(Project) 

4. Live Project: Shaft Re-machining Job - (Simulate a real-world repair (e.g., worn shaft, 

undersized area)e fit) 

5. Study wear pattern and estimate tool life under different speeds 

6. Design a basic fixture for drilling four equidistant holes in a plate. 

7. Repair and align mismatched holes on a two-plate joint. 

8. Create a basic drill jig for repeated use on small production runs. 

9. Drill or ream to correct the hole alignment in an assembly part 

10. Mill or grind a distorted component flat within tolerance. 

11. Create a machining sequence for a component requiring multiple finishing stages 

12. Choose the correct grinding wheel based on workpiece material and finish required 

13. End mill and gear cut a functional part with full indexing calculation 

14. Mill, grind, and finish a block to ±0.02 mm tolerance and Ra < 1.6 µm 

15. Design a part in CAD, generate CAM code, and manufacture it 

16. Manufacture a real-world part combining multiple features 

17. Match sensors (vibration, temperature, current) to different machine monitoring needs 

18. Collect tool usage data and use regression modeling to predict life and suggest replacement 

times. 

https://archive.nptel.ac.in/courses/112/105/112105233/
http://web.mit.edu/2.810/www/files/lectures/lec5-machining-2018.pdf
https://nptel.ac.in/courses/112105233
https://srmuniv.digimat.in/nptel/courses/video/112105306/L16.html
https://archive.nptel.ac.in/courses/112/103/112103250/
https://archive.nptel.ac.in/courses/112/105/112105211/
https://nptel.ac.in/courses/112/105/112105126/
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Course 

Code: 
24ME451 

Course 

Title: 

MINI PROJECT  - II (COMMUNITY 

SERVICE PROJECT)    

Credits: 1 L – T – P 0-0-2 

 

Course objectives: 

To impart knowledge on the 

 To expose students to real-world challenges in underprivileged or rural communities. 

 To apply mechanical engineering principles to solve basic local or social problems. 

 To cultivate social responsibility, teamwork, and sustainable engineering practice. 

 To encourage grassroots innovation with minimal resources. 

          

Module 1: Orientation & Sensitization        (3 hours) 

 Introduction to community service and its importance 

 Understanding rural/urban societal structures and issues 

 Role of engineers in social development 

 Ethics and responsibilities in service learning 

Module 2: Need Identification & Planning       (10 hours) 

 Field visit/virtual community interaction 

 Interaction with local NGOs, schools, health centers, or government bodies 

 Problem identification (sanitation, water, digital illiteracy, health awareness, etc.) 

 Team formation and project proposal preparation 

Module 3: Implementation          (15 hours) 

 Students work in teams on selected community problems.  

Module 4: Evaluation & Reflection        (2 hours) 

 Preparation of final report and multimedia documentation (photos, videos) 

 Presentation of project outcomes 

Community Partner: NGO/Local Body/School/Health Center 

Sample Project Titles: 

 Solar-Powered Water Heater for Rural Homes  

 Design of a Manual Water Lifting Pump for Villages  

 Solar-Powered Mobile Charging Station in Public Areas 

 Hand-Operated Seed Sowing Machine  

 Low-Cost Incinerator for Sanitary Waste  

 Design and Installation of Solar-Powered LED Street Lights in Villages 
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 Development of a Low-Cost Water Level Alarm for Rural Households 

 Design of a Smart Dustbin with Overflow Alert System 

 Assembling and Donating Rechargeable Emergency Lights to Low-Income Families 

 Creating a Battery Recycling Awareness Model and Collection System 

 Tricycle Design for Physically Disabled  

 Donation and Demonstration of Fire Alarm Systems in Orphanages/Old Age Homes 

 Manual Plastic Shredder for Waste Recycling  

 Creating Awareness About Safe Handling of Electrical Appliances in Government Schools 

 IoT-Based Air Pollution Monitoring and Display System in Urban Slums 

 Real-Time Weather Station Setup in Village Schools Using Sensors 

Course outcomes:  

By the end of the course, students will be able to: 

CO1 
Identify and define real-world community challenges relevant to mechanical 

engineering. Participate actively in community-based problem-solving. 

K2 

CO2 
Apply core mechanical concepts to propose and implement sustainable community 

solutions 

K3 

CO3 Document and present findings in a structured report. K2 

 

COs and POs Mapping: 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) - 

Laboratory 

Review I  20 20 

20 20 Review II 20 20 

Review III 20 20 

End Semester 

Examination (ESE) 

Thesis 
100 100 80 80 

Viva -Voce 

Total 100 

CO/ 

PO 

PO 

1 

PO 

2 

PO 

3 

PO 

4 

PO 

5 

PO 

6 

PO 

7 

PO 

8 

PO 

9 

PO 

10 

PO 

11 

PO 

12 

PSO 

1 

PSO 

2 

PSO 

3 

CO1 2 1 - 1 1 - - - - - - 1 1 1 - 

CO2 3 2 - - - 1 - - - - - 1 1 1 - 

CO3 2 1 - - - 1 - - - - - 1 1 1 - 
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Course 

Code: 
24EN451 

Course 

Title: 
SOFT SKILLS DEVELOPMENT 

Credits: 1 L – T – P 0-0-2 
 

Course Objectives: 

By the end of this course, students will be able to: 

1. Understand and apply ethical values and personal behavior frameworks to make principled 

decisions in real-life situations. 

2. Develop self-awareness and emotional intelligence to recognize, express, and manage 

emotions effectively while building empathy toward others. 

3. Work effectively in teams by building communication, leadership, trust, and cooperation 

through role-based and interactive activities. 

4. Set meaningful personal and academic goals using structured methods like SMART 

planning and implement action plans to overcome challenges. 

5. Enhance business and interpersonal communication skills through creative expression, 

structured writing, motivation techniques, and proposal development. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Interactive Lectures 

2. Collaborative Learning 

3. Lab-Based Experiential Activities 

4. Tech-Aided Learning 

5. Mini-Project 

UNIT I – Lessons on Excellence [9 hours] 

1. Role-play ethical dilemmas using virtue ethics vs situation ethics frameworks. 

2. Reflective writing on personal moral decisions and ethical frameworks used. 

3. Analyze personal habits using the Cue–Routine–Reward model. 

4. Maintain a 7-day habit tracker to replace a bad habit with a good one via habit-stacking or 

substitution. 

5. Listen to short talks and answer comprehension and inference questions. 

6. Create and recall a memorable story linking 10–15 unrelated words. 

7. Identify a delayed task, analyze triggers, and write a plan to overcome procrastination. 

 

UNIT II - Emotional Intelligence [8 hours] 

. LAB ACTIVITY 

1. Role-play affective vs cognitive empathy through emotional scenarios. 

2. Use empathy maps to chart feelings, thoughts, and responses. 

3. Solve real-life problems involving percentages and proportions. 

4. Justify multiple-choice answers logically and explain reasoning. 
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UNIT III -Team Skills [8 hours] 

LAB ACTIVITY 

1. Conduct activities to improve team communication, planning, and creativity. 

2. Practice delegation, coordination, and cooperation within teams. 

3. Engage in group problem-solving and decision-making tasks. 

4. Take on and rotate different team roles (leader, recorder, presenter, etc.). 

5. Participate in trust-building and non-verbal communication exercises. 

 

 

Course Outcomes: 

On completion of the course, the student will be able to 

CO1 Apply ethical decision-making and habit formation for personal excellence. 

CO2 
   Demonstrate the ability to recognize and respond to emotional cues effectively using 

empathy, and apply logical problem-solving in real-life scenarios. 

CO3  Exhibit teamwork skills including communication, role clarity, and trust-building. 

 CO4     Set SMART goals, develop action plans, and overcome obstacles effectively. 

CO5 
Apply creative thinking, motivation, and professional communication in business 

contexts. 

 

UNIT IV – Goal Setting [8hours]  

 LAB ACTIVITY 

1. Set SMART goals and identify steps and obstacles for achievement. 

2. Develop detailed step-by-step action plans for goals. 

3. Identify potential challenges and strategies to overcome them. 

4. Create vision boards or other visual motivational tools for goal reinforcement. 

UNIT V – Business Skills 
[8 hours] 

 LAB ACTIVITY 

1. Conduct structured brainstorming sessions to enhance divergent thinking. 

2. Identify motivators and develop personalized motivation techniques. 

3. Improve reading comprehension and writing skills through analysis and creative exercises. 

4. Assess personal traits, soft skills, and express ideas via text and visuals. 

5. Learn and practice professional communication skills including business proposal writing. 
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COs and POs Mapping: 

COs 
POs 

1 2 3 4 5 6 7 8 9 10 11 12 

CO1      - - -  3 - 3 

CO2    -  - - -  3 - 3 

CO3    -  - - - 3 3 - 3 

CO4      - - -  3 - 3 

CO5      - - -  3 - 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- 

Not Mapped 

Scheme of Evaluation: 

 

 

 

 

 

 

 

Reference Books: 

1. Melvin, Jacqueline. English Grammar Reference Book. W. W. Norton & Company. 2020. 

2. Swan, Michael. Practical English Usage. Oxford University Press, 2016.  

3. Krogerus, Mikael and Roman Tschappeler. The Communication Book. W. W. Norton & 

Company, 2020.  

4. Chaturvedi, P D. The Art and Science of Business Communication, Skills, Concepts, Cases 

and Applications. Pearson, 2017.  

 

 

Name of the Test 

 

Marks 

 

Total 

 

Reduced to 

Continuous 

Assessment 

(Experiments 1-10) 

 

50  

100 

 

50 

Model Examination 50 

End Semester Lab 

Exam 

 

100 
100 

 

50 

TOTAL MARKS 100 


