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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 become a leading centre in the field of Artificial Intelligence and Data 

Science, focusing on research, education, and innovation, with the aim of 

benefiting the nation. 

 

Mission of the Department 

To produce skilled professionals in Artificial Intelligence and Data 

Science who are capable of addressing complex challenges in various domains, 

while also considering ethical and social implications. 

 

To promote students' professional growth by instilling ethical and 

leadership skills with nation support 
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PROGRAMME EDUCATIONAL OBJECTIVES (PEOs) 

PEO1 Excel in professional career with technical skills to build intelligent systems and 

applications in the area of Artificial Intelligence and Data Science to identify new opportunities 

 

PEO2 Equip themselves to adapt with new technologies for developing solutions to real world 

problems individually or as a team with ethical and social responsibilities for the upliftment of 

society 

 

PEO3 Embrace lifelong learning to produce wider opportunities in research and product 

development in future 

 

 

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. 
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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 OUTCOMES (PSO) 

 

PSO1 Apply analytical knowledge to develop intelligent systems by extracting knowledge 

from data to formulate design and solve real time problems. 

 

PSO2 Apply data science techniques and project development skills to provide solutions for 

complex problems 

 

PSO3 Employ artificial intelligence & data science techniques for developing innovative 

solution to any applications addressing the computing needs of the society. 

 

 

 

CREDIT INFO 

SI.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 Course(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 

 

 

 

 

 

 

 

 

 



                                                                                                   Item 01:05 – Annexure III 

 

v 
Proceedings of the 1st Academic Council [29.06.2024] 

 

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 

3 24GE201 Tamil and Technology HSS 1 0 0 1` 

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 24MG701 Economics for Engineers 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 24CY401 Environmental Science 

and Engineering 

BSC 2 0 0 2 

6 24MA301 Probability,Statistics and 

Numerical methods 

BSC 4 0 0 4 

7 24MA401 Discrete Mathematics  BSC 3 0 0 3 

Engineering Science Courses (ESC) 

S.No Course 

Code 

Course Title Course 

Type 

L T P Credit 

1 24ME201 Engineering Graphics & 

Design 
ESC 1 0 4 3 

2 24CS201 Programming for Problem 

Solving using C 

Programming for problem 

solving using python 

Basics of Electrical and 

Electronics engineering 
ESC 3 0 2 4 

5 24EC302 Digital Logic Circuits and 

Design 
ESC 3 0 2 4 

6 24GE231 Workshop Practices ESC 0 0 3 1.5 

7 24EE404 IoT - Sensors and Devices ESC 3 0 2 4 

8 24CS301 Data Structures and 

Algorithms 
ESC 2 0 2 3 

Professional Core Courses(PCC) 

ESC 0 0 3 1.5 

4 24EE204 

English For Engineers HSS 1 0 3 2.5 

4 24EN201 

ESC 2 0 4 4 

3 24CS331 
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S.No Course 

Code 

Course Title Course 

Type 

L T P Credit 

1 24AI301 Architectures for 

Management of Large 

Datasets 

PCC 3 0 2 4 

2 24AI401 Data Warehousing and 

Mining 
PCC 3 0 0 3 

3 24CS403 Theory of Computation PCC 3 0 0 3 

4 24CS405 Software Engineering and 

Package Development 

PCC 3 0 2 4 

6 24CS403 Computer Networks PCC 2 0 2 3 

7 24AI404 Introduction to Data 

Exploration  and 

Visualization 

PCC 3 0 2 4 

8 24CS404 Operating Systems PCC 3 0 0 3 

9 24AI402 Applied Machine Learning PCC 3 0 2 4 

10 24AI502 Deep Learning PCC 3 0 2 4 

11 24AI501 Big Data Analytics PCC 3 0 2 4 

12 24AI403 Basics of data science PCC 4 0 0 4 

13 24AI601 Data and Internet Security PCC 3 0 0 3 

14 24AI701 Augmented Reality,Virtual 

Reality with AI 
PCC 3 0 2 4 

15 24AI602 Image Processing and 

Computer Vision 
PCC 3 0 2 4 

16 24AI603 Soft Computing PCC 2 0 2 3 

17 24AI531 Application Development 

Laboratory 
PCC 0 0 2 1 

Professional Electives Courses I (PEC) 

DATA SCIENCE 

S.No Course 

Code 

Course Title Course 

Type 

L T P Credit 

1 24AI571 Exploratory Data Analysis PEC 3 0 0 3 

2 24AI572 Recommender Systems PEC 3 0 0 3 

3 24AI573 Data Analytics and 

Computing 
PEC 3 0 0 3 

4 24AI574 Neural Networks and Deep 

Learning 
PEC 3 0 0 3 

5 24AI575 Natural Language 

Processing 
PEC 3 0 0 3 

6 24AI576 Advanced Data Science PEC 3 0 0 3 

Professional Electives Courses II (PEC) 

INTELLIGENCE ANALYTICS 

1 24AI581 Reinforcement Learning PEC 3 0 0 3 

PCC 3 0 2 4 

5 24AI302      Artificial Intelligence 
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2 24AI582 Soft computing and 

Evolutionary AI 
PEC 3 0 0 3 

3 24AI583 Brain Computer 

Interaction 
PEC 3 0 0 3 

4 24AI584 Social Network Analytics PEC 3 0 0 3 

5 24AI585 Data Science in 

Bioinformatics 
PEC 3 0 0 3 

6 24AI586 Text and Speech Analysis PEC 3 0 0 3 

Professional Electives Courses III (PEC) 

CLOUD COMPUTING AND DATA CENTERTECHNOLOGIES 

1 24CS671 Virtualization in Cloud 

Computing 
PEC 2 0 2 3 

2 24CS672 Cloud Services and Data 

Management 
PEC 2 0 2 3 

3 24CS673 Cloud Storage 

Technologies 
PEC 2 0 2 3 

4 24CS674 Cloud Automation Tools 

and Applications 
PEC 2 0 2 3 

5 24CS675 Software Defined 

Networks 
PEC 2 0 2 3 

6 24CS676 Security and Privacy in 

Cloud 
PEC 2 0 2 3 

Professional Electives Courses IV (PEC) 

CYBER SECURITY AND DATA PRIVACY 

1 24CS681 Machine Learning for 

Cyber Security 
PEC 2 0 2 3 

2 24CS682 Modern Cryptography PEC 2 0 2 3 

3 24CS683 Cyber Forensics PEC 2 0 2 3 

4 24CS684 Ethical Hacking PEC 2 0 2 3 

5 24CS685 Crypto currency and 
Block 

chain Technologies 

PEC 2 0 2 3 

6 24CS686 Malware Analysis PEC 2 0 2 3 

Professional Electives Courses V (PEC) 

AI AND ROBOTICS 

1 24AI771 Mobile Robot PEC 3 0 0 3 

2 24AI772 Intelligent Robots And 

Drone Technology 
PEC 3 0 0 3 

3 24AI773 Intelligent 
Transportation System 

PEC 3 0 0 3 

4 24AI774 Expert Systems PEC 3 0 0 3 

5 24AI775 Edge Computing PEC 3 0 0 3 

6 24AI776 Applications Of Artificial 

Intelligence In Healthcare 
PEC 3 0 0 3 

Professional Electives Courses VI (PEC) 

Data Analytics 
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1 24AI781 Bio Medical Image 

Analysis 
PEC 3 0 0 3 

2 24AI782 Video Analytics PEC 3 0 0 3 

3 24AI783 Cyber Threat Analytics PEC 3 0 0 3 

4 24AI784 Business Analytics PEC 3 0 0 3 

5 24AI785 Digital Marketing And 

Techniques 
PEC 3 0 0 3 

6 24AI786 Quantum Computing PEC 3 0 0 3 

Open Electives Courses I  (OEC) 

Electronics and Communication Engineering 

S.No Course 

Code 

Course Title Course 

Type 

L T P Credit 

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 24EC505 Consumer Electronics OEC 3 0 0 3 

5 24EC506 Electronic System Design OEC 3 0 0 3 

6 24EC507 Electronic Packaging OEC 3 0 0 3 

Open Electives Courses II (OEC) 
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 Past 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 Electives Courses III (OEC) 

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 



                                                                                                   Item 01:05 – Annexure III 

 

ix 
Proceedings of the 1st Academic Council [29.06.2024] 

 

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 Electives Courses IV (OEC) 
Mechanical and Management 

1 24ME701 Additive Manufacturing OEC 3 0 0 3 

2 24ME702 Rocket Propulsion OEC 3 0 0 3 

3 24ME703 Industrial Safety OEC 3 0 0 3 

4 24ME704 Marine Vehicles OEC 3 0 0 3 

5 24MG701 Digital Marketing OEC 3 0 0 3 

6 24MG702 Industrial Psychology OEC 3 0 0 3 

7 24MG703 
Logistics and Supply chain 

Management 
OEC 3 0 0 3 

8 24MG704 
Corporate Social 

Responsibility 
OEC 3 0 0 3 

Employability Enhancement Courses (EEC) 

S.No Course 

Code 

Course Title Course 

Type 

L T P Credit 

1 24AI351 Mini project-I 

(Introduction to Innovative 

Projects) 

EEC 0 0 2 1 

2 24AI451 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 24AI551 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 24AI651 
Mini project- IV(Micro 

Project) 
EEC 0 0 2 1 

8 24GE651 
Quantitative and reasoning 

skills-II 
EEC 0 0 2 1 

9 
24AI751 

PROJECT WORK 

PHASE- I(DESIGN & 

ANALYSIS) 

EEC 0 0 4 2 

10 24AI752 
INDUSTRIAL 

TRAINING/INTERNSHIP 
EEC 0 0 0 2 

11 24AI851 Project Work Phase II EEC 0 0 10 5 

Mandatory Courses (MNC) 
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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 - II 
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 0 1# 

6 24MC601 Disaster Management MNC 1 0 0 0 

7 24MC701 Constitution Of India MNC 1 0 0 0 
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SCHEME OF INSTRUCTION FOR FIRST YEAR B.Tech. 

 

Ist SEMESTER 

 

S.no Course 
code 

Course Title Category L T P C 

THEORY COURSES 
1 24GE101 Heritage of Tamils HSS 1 0 0 1` 

2 24MA101 Matrices and 

Calculus 

BSC 3 1 0 4 

THEORY COURSE WITH LABORATORY COMPONENT 

3 24EN101 English for 
Engineers 

4 24PH101 Engineering 
Physics 

BSC 3 0 2 4 

5 24CY101 Engineering 
Chemistry 

BSC 3 0 2 4 

6 24ME201 Engineering graphics 

& design 

ESC 1 0 4 3 

7 24CS201 Programming for 

problem solving using c 
ESC 2 0 4 4 

MANDATORY COURSES 

8 24MC101 Induction 
programming 

MNC THREE WEEKS 

TOTAL  14 1 15 22.5 

 

 

 

 

 

 

 

HSS 1 0 3 2.5 
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IInd SEMESTER 

 

S.n 
o 

Cours e 
code 

Course Title Catego ry L T P C 

THEORY COURSES 

1 24GE201 Tamil and technology HSS 1 0 0 1` 

2 
24MA201 

Complex Variables and 
Transforms 

BSC 3 1 0 4 

THEORY COURSE WITH LABORATORY COMPONENT 

design 

ESC 3 0 2 4 

ESC 3 0 2 4 

LABORATORY COURSES 

python 
ESC 0 0 3 1.5 

           and language 

Skills laboratory 

HSS 0 0 3 1.5 

MANDATORY COURSES 

24MC201 Sports and yoga for youth 
empowerment - II 

MNC 0 0 2 0 

MNC 1 0 2 1# 

TOTAL  13 1 15 21.5 

 

 

 

3 24EC302 Digital logic circuits and 

5 24EE404 IoT - Sensors and Devices ESC 3 0 2 4 

10 24MC202 NCC CREDIT COURSE 

LEVEL - I 

9 

4 24EE204 Basics of Electrical and 
Electronics engineering 

7 24GE231 Workshop practices ESC 0 0 3 1.5 

8         24EN201 Presentation 

6 24CS331 Programming for problem 
solving using  



்ழுதெற

கறறி:
24GE101

்ழுதரதிர

தலல ர்ப:

தமிழர மழப

(Common to AI&DS,AE,BME,CE,CSE,
CSE(AI&ML),EEE,ECE,MECH)

கதழெுர 1 L – T – P 1-0-0

்ழுதரதுரு நெழ ர்் ர்் ர் :
 தமிழி மதசிசாரிபறிற தழிமம, இநிதி மமாிகி குமிபதிதழி தராாவ மமாி,

திகிகறகுழி கிதி்கிககி , சமிஙிககுழி தாகிகமி , நவழ இலகிகி வகரிசிச
ஆகிவறிமறநுமழவகரிதலி .

 தமிரிககுழி சமக மறிறமி மபாிகாதார வாிிாலி நுகலி ,சறிபஙிககி ,சமலககி
மறிறமி அிகி மகாமழபி மபாிவிககி , இமசகிகிாககி ஆகிவறி்ழி
மதாவரிுமவிஅ்மவகி ககாிவிுகி காவிுதலி .

 மதிகிகதி், கரகாவிவமி , ாலி்பிபாவிு, கணுிாழிகதி், ஒயலாவிவமி ,
கதாலிபாமவகிகதி், சலமிபாவிவமி , வகரு, ுுிாவிவமி , தமிரிககுழி
ாமகிாவிுகமகமழதலி பதிமவதிதலி .

 தமிிநாவிிழி தாவரஙிககி மறிறமி ாலஙிகழஙிககி , சஙிக நகரஙிககி மறிறமி
்மறைகஙிககி , சஙிககாலதிதழி ஏறிறமத மறிறமி இறகிகமதகமக
நுமழவபுதி்தலி ,மவகுநாுககுலி கசாிரி பமவமிுபிமபகி கணி வ்தலி .

 இநிதி ாுதமலபி கபாருலி தமிர ிககுழி பஙிமககி கணி வ்தலி , இநிதி
மிதி்வதிதலி சதிதமிதி்வதிதழி பஙிககிக இமணிாக இநிதிாாழி
பறபகதககுலி தமிிபிபணி பாவிிழி தாகிகதிமதஅமவிாகமி காணதலி .

அலக Iதமழிமறரறமர இல ர்கிமர [3 hours]
இநிதி மமாிகிகுமிபஙிககி – தராாவ மமாிககி – தமிி ஒி மசமிமமாி – தமிி
மசவிாலகிகிஙிககி – சஙிக இலகிகிதிதழி சமிசி சாரிபறிறதழிமம – சஙிக
இலகிகிதிதலி பகர ிதலி அறமி – திகிகறகுலி கமலாணி மமகி கிதி்கிககி –

தமிிகிகாபிபிஙிககி , தமிகதிதலி சமணமபததித சமிஙிககுழி தாகிகமி - பகித
இலகிகிமி , ஆிிவார ிககி மறிறமி நாிழிமார ிககி – சறி்லகிகிஙிககி – தமிலி
நவழ இலகிகிதிதழி வகர ிசிச – தமிி இலகிகி வகரிசிசயலி பாரதிாரி மறிறமி
பாரததாசழி ஆககிாருழி பஙிககுபிு.

அலக IIமழப –்ழலறஓவி ர்் ர் பதலர ெவிஓவி ர்் ர் வலழ -

சறர் ர்்லல
[3 hours]

நுகலி ைதலி நவழ சறிபஙிககி வமர – ஐமிமபாழி சமலககி – பிஙிகியழரி
மறிறமி அவர ிககி திாருகிகமி மகாமழபிமபாிவிககி , மபாமிமமககி – கதரி
மசிியமி கமல –சுமணி சறிபஙிககி – நாவிுபிுறதி மதிிவஙிககி –கமருைமழயலி
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திவகிளவரி சமல – இமசகிகிாககி – மிதஙிகமி , பமற, வமண, ிாிி ,
நாதஸி வரமி –தமிரிககுழி சமகமபாிகாதார வாிிாலி ககாாலிககுழி பஙிக.

அலக IIIெழுரி ர்பற ர் ்லல் ர் மறரறமர வழவல்ிழுரி் ர் [3 hours]

மதிகிகதி், கரகாவிவமி , ாலி்பிபாவிு, கணுிாழிகதி், ஒயலாவிவமி ,
கதாலிபாமவகிகதி், சலமிபாவிவமி , வகரு, ுுிாவிவமி ,
தமிரிககுழிாமகிாவிுககி .

அலக IVதமிழர் ்ளிர தலண ர் ந்ழுர்ழி் ர் [3 hours]

தமிகதிதழி தாவரஙிகளமி , ாலஙிககளமி – மதாலிகாபிபிமி மறிறமி சஙிக
இலகிகிதிதலி அகமிமறிறமி ுறகிககாவிபாுககி – தமிரிககி கபாறி்ி
அறகிககாவிபாு – சஙிக காலதிதலி தமிகதிதலி எழதித்வமி , கலிாயமி – சஙிககால
நகரஙிகளமி ்மறைகஙிகளமி – சஙிககாலதிதலி ஏறிறமத மறிறமி இறகிகமத – கவலி
கவநித நாுககுலி கசாிர ிககுழி மவறி்.

அலக Vஇெரதி நதசிஇி ர்்மர மறரறமர இெரதி்ணர ்ழுரெறரகதர
தமிழர் ்ளிர ் ர்்்ள ர்ப

[3 hours]

இநிதி ாுதமலபி கபாருலி தமிர ிககுழி பஙிக – இநிதிாாழி பறபிபகதககுலி
தமிிபிபணி பாவிிழி தாகிகமி – சிமருிாமத இிகிகமி – இநிதி மிதி்வதிதலி ,
சதித மிதி்வதிதழி பஙிக - கலிமவவிுககி , மகமிழதி்பிபிககி –

தமிிபிுதிதஙிகஙிககுழி அசிச வரலாற.

்ழுதெறபெு் ர் (்ழப):

பாவமந்யழிைிாலி ,மாணவரிபழிவிமிதறழிகமகபிமபறவரி:

பாை ்ழுதெறபெு் ர்
ம்உிழரெரத
அறவழறரறலர

ெளலல

அலக
I

பாை:

தமிழி மதசிசாரிபறிற தழிமம, தராாவ மமாியழி பஙிக,
திகிகறகுழி கிதி்கிககி , சமிஙிககுழி தாகிகமி , நவழ
இலகிகி வகரிசிச ஆகிவறிமறயமி மதருநி்
மகாகிகறார ிககி .

கக1

அலக
II

பாை:

தமிரிககுழி சமக மறிறமி மபாிகாதார வாிிாலி நுகலி ,
சறிபஙிககி , சமலககி மறிறமி அிகி
மகாமழபிமபாிவிககி , இமசகிகிாககி ஆகிவறிமற
ாவருகிகமி ஆறிறமல மபறகறார ிககி .

கக 2

அலக
III

பாை:

தமிரிககுழி பாரமிபருி ாமகிாவிுகமக மதருநி்
மகாகிளவதாலி ாமகிாவ கவணி ுமி எழிற ஆரிவதிமத
மபறகறார ிககி .

கக 1
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அலக
IV

பாை:

தமிிநாவிிழி தாவரஙிககி மறிறமி ாலஙிகழஙிககி பறி்ி
அ்மவயமி , சஙிககால கவிிவகிகமல, ஏறிறமத மறிறமி
இறகிகமதமதாிலிநவிப அ்மவ மபறகறார ிககி ..

கக 1

அலக
V

பாை:

இநிதிாுதமலபி கபாருலி தமிர ிககுழி பஙிமகயமி ,இநிதி
மிதி்வதிதலி சதித மிதி்வதிதழி பஙிக இமணிாக
இிபிபமதயமி ,மதருநி் மகாகிகறார ிககி .

கக 1

்ழுதெறபெு் ர் மறரறமர ெளழலர பெு் ர் ஒ ர்பிதலர

நுமல 3-அதகஒதி்பிகபாதலி , நுமல2-மதமாக ஒதி்பிகபாதலி , நுமல1-கமறவாக

ஒதி்பிகபாதலி , நுமல 0-ஒதி்பிகபாகாலிமல

மத ர்்ுரிதரதுருமர :

இறத்ழவநதழரு: (ந் ர்வபலற)

o ஒவிமவாி யழுவிுமி இரணி ு 2 மதபிமபணி ாழாகிகமகயமி ஒி 16 மதபிமபணி

ாழாமவயமி (இரணி ிலி ஒழிற)மகாணி ுகிக்.

o பதமழநி் கககிாகளகிகமி பதலகுகிக கவணி ுமி .

்ழப் ர் ம்உிழரெரத
அறவழறரறலர ெளலல

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

பாை1 கக1 2 - - - - - - - - - - -

பாை2 கக 2 1 - - - - - - - - - - -

பாை3 கக 1 1 - - - - - - - - - - -

பாை4 கக 1 1 - - - - - - - - - - -

பாை5 கக 1 1 - - - - - - - - - - -

கறககி மதபி்விிழிவமக
அதகபவிச

மதபிமபணி ககி
கமறகிகபிபவிவ
மதபிமபணி ககி

இறத
மதபிமப
ணி ககி

மதாவர ிசிச
ிாழ

உகிகதர ிவ

மதாவர ிசிசிாழ
உகிகதர ிவ – I

100 40
40

மதாவர ிசிசிாழ
உகிகதர ிவ – II

100 40

இறத
பிவகதர ிவ

எழதி்கதர ிவ 100 60 60

மமாதிதமி 100
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மத ர்்ுரிபலற

Text Books:

1. தமிக வரலாற – மகிகளமி பணி பாுமி - கக. கக. பகிமக (மவகுயு: தமிிநாு

பாவநலி மறிறமி கலிாயிலி பணுககி கிகமி ).

2. கணுழுதிதமிி -ைமழவரிஇல.சநிதரமி . (ாகவழிபரசரமி ).

3. கிி – மவமக நதகிகமரயலி சஙிக கால நகர நாகருகமி (மதாலிுிலி்மற

மவகுயு)

4. மபாிமந –ஆறிறஙிகமர நாகருகமி . (மதாலிுிலி ்மறமவகுயு)

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

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 Civilization 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)

(Published by: The Author)

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

Book and Educational Services Corporation, Tamil Nadu)

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

Book.

ர்ளமிர வல்
ததழுழர் ரசிழி

மத ர்்ுரி ந்ழதலி் ர் இறதநதழரு
1 2

ெளலிவலர த்ழ ர்ுதலர 60 50 60
பழளெர் த்ழ ர்ுதலர 40 50 40
வணர ண ர்பதரதலர 0 0 0
்க ர்்ழிருதலர 0 0 0
மத ர்பிதலர 0 0 0
உழவழ ர்கதலர 0 0 0
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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,

musicalinstruments 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 inother 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 a Classical 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 TOMODERN 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

Socialand Economic Life of Tamils.

UNIT III - FOLK ANDMARTIAL ARTS [3 hours]
Therukoothu, Karagattam, VilluPattu, Kaniyan Koothu, Oyillattam, Leather puppetry, Silambattam,

Valari, Tiger dance - Sports and Games of Tamils.
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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 playing Terukoothu, Karakatam, Villuppattu, Kanyan
Koothu,Wailatam, Dholbaik Koothu, 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

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 of

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

UNIT V - CONTRIBUTION OF TAMILS TO INDIAN NATIONALMOVEMENT
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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COs and POs Mapping

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

Mapped

Assessment Pattern

Scheme of Evaluation:

Component Type of
assessment

Max
Marks

Reduced
Marks

Final
marks

Continuous Internal

Examination (CIE)

CIE – I 100 40
40CIE – II 100 40

End Semester

Examination (ESE) Theory Exam 100 60 60

Total 100

COs
POs

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

CO1 2 - - - - - - - - - - -

CO2 1 - - - - - - - - - - -

CO3 1 - - - - - - - - - - -

CO4 1 - - - - - - - - - - -

CO5 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
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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.

Text Books:

1. தமிக வரலாற – மகிகளமி பணி பாுமி - கக. கக. பகிமக (மவகுயு:

தமிிநாுபாவநலிமறிறமிகலிாயிலிபணுககிகிகமி ).

2. கணுழுதிதமிி -ைமழவரிஇல.சநிதரமி . (ாகவழிபரசரமி ).

3. கிி – மவமக நதகிகமரயலி சஙிககால நகர நாகருகமி (மதாலிுிலி

்மறமவகுயு)

4. மபாிமந -ஆறிறஙிகமரநாகருகமி . (மதாலிுிலி்மறமவகுயு)

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

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

International Institute ofTamil 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 ofTamil Studies.)

3. Keeladi - ‘Sangam City Civilization 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)

(Published by: TheAuthor)

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

Text BookandEducational Services Corporation, Tamil Nadu)

6. Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL).
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Course
Code: 24MA101 Course

Title:

MATRICES AND CALCULUS
(Common to AI&DS,AE,BME,

CE,CSE,CSE(AI&ML),EEE,ECE,MECH)
Credits: 4 L – T – P 3 – 1 – 0

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 and 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.
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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

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

Item 01:05–Annexure III
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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, Level 0- Not
Mapped

Scheme of Evaluation:

Component Typeof 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
Analyse 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
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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

Pre-requisite NIL

Course Objectives:

 To develop an understanding of Basic English Grammar.

 To enhance listening skills and select appropriate responses.

 To practice presentation and speaking techniques.

 To develop a quest for reading.

 To practice 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 Classroom

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.

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 3
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Practice Exercise-Answering Cloze Test Based on Listening

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

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
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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

UNITV-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.

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

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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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

Scheme of Evaluation:

Assessment Pattern:

Text Books:

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 50Lab Exam 100 15

Total 100

Bloom’s Category
Continuous Assessment

Tests Terminal
Examination1 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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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.

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: 24PH101 Course Title: ENGINEERING PHYSICS

Credits: 4 L – T – P 3-0-2

Pre-requisite NIL

Course Objectives:
 To make the students effectively to achieve an understanding of Mechanics

 To enable the students to gain knowledge of Elasticity.

 To enable the students to gain knowledge of Maxwell’s Equation and Electromagnetic

waves.

 To introduce the basics of optics and lasers.

 Equipping the students to successfully understand the importance of quantum physics.

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 - MECHANICS [9 hours]

Multiparticle dynamics: Center of mass (CM) – Rotation of rigid bodies: Rotational kinematics –

Rotational kinetic energy and moment of inertia - Theorems of M .I –M.I of Uniform rod-M.I of a

diatomic molecule - Torque– Rotational energy state of a rigid diatomic molecule - Gyroscope –

Torsional stress and deformation-Torsional pendulum- Double pendulum.
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Practical Topics:

1. Torsional pendulum-Determination of rigidity modulus of wire & moment of inertia of disc.

2. Compound pendulum-Determination of rigidity modulus

UNIT II - ELASTICITY [9 hours]
Elasticity - Factors affecting Elasticity - Different types of Modulus - Moduli of elasticity and

its relation - Stress-strain diagram and its applications - Bending of beams - Bending moment -

Cantilever - Young’s modulus: Uniform & Non-uniform bending-theory and experiment - I

Shaped Girders.

Practical Topics:

1. Determination of Young’s modulus of a given material – Non uniform bending method

2. Uniform bending –Young’s modulus determination.

UNIT III - MAXWELL’S EQUATIONS AND ELECTROMAGNETIC
WAVES [9 hours]

The Maxwell’s equations - wave equation - Plane electromagnetic waves in vacuum -
properties of electromagnetic waves - Producing electromagnetic waves - Energy and
momentum in EM waves - Cell-phone reception. Reflection and transmission of
electromagnetic waves from a non-conducting medium vacuum interface for normal incidence.
Practical Topics:

1. Spectrometer – Determination of wavelength of Hg spectrum using grating.

2. Spectrometer – Angle of the prism

3. Spectrometer – Dispersive power of the prism

UNIT IV – LASERS & FIBER OPTICS [9 hours]
Lasers:-Einstein coefficients and their relations - characteristics of laser - Types of Laser - Nd-

YAG laser - semiconductor laser - Applications - Industrial, Medical, laser based military

weapons

Fiber optics: principle and classification of optical fibers - propagation of light in optical fiber -

Numerical aperture and Acceptance angle - Fiber optic communication system - Applications -

Displacement and pressure sensors – Endoscopy.
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Practical Topics:

1. Determination of the acceptance angle and numerical aperture of the given optical fiber.

2. Determination of the particle size of the given powder using laser

3. Determination of wavelength of a given laser source – Grating method

UNIT V – QUANTUMMECHANICS [9 hours]
Photons and light waves - Electrons and matter waves - Dual Nature of Light - De Broglie

Waves - Compton effect - The Schrodinger equation (Time dependent and time independent

forms)-Physical Significance of wave function -Normalization - Free particle - particle in a

infinite potential well: 1D,2D and 3D Boxes-Normalization-quantum computation.

Practical Topics:

1. Young’s Double Slit Experiment to demonstrate the wave nature of particles

Laboratory Component: 30 Hours
Any ten experiments have to be completed from the following list of Experiments

S. No. Name of the experiment
1. Apply parallel axis theorem to find the resultant of system of concurrent coplanar forces.

2. Torsional pendulum –Determination of rigidity modulus of wire and moment of inertia
of disc

3. Compound pendulum- Determination of moment of inertia of a rigid rod.

4. Apply the concept of bending of beams to find the Young’s modulus of a given material-
by non-uniform bending method

5. Apply the concept of bending of beams to find the Young’s modulus of a given material
- by Uniform bending method.

6. Determination of V-I characteristics of a solar cell.

7. Using Ohm’s law verify the laws of resistances.

8. Using optical fiber, find the acceptance angle and numerical aperture.

9. Make use of the laser source find the particle size of the given powder.

10. Determination of wavelength of a given laser source-Grating method.

11. Spectrometer–Determination of wavelength of Hg spectrum using grating.

12. Spectrometer– Dispersive power of the prism.

13. DeterminationofmagneticInductionduetolongcurrentcarryingconductor.

14. Make use of the Young’s Double Slit Experiment, demonstrate the wave nature of
particles.

15. Spectrometer– Angle of the prism
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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 the concepts of Mechanics in materials. K3

CO2 Apply the concept of elasticity in beams. K3

CO3 Apply the concept of electromagnetic waves in communication. K3

CO4 Illustrate the applications of different lasers & Calculate the acceptance
angle and numerical aperture of an optical fiber. K2

CO5 Explain the quantum concepts and quantum computation. K2

COs and POs Mapping:

COs
POs

1 2 3 4 5 6 7 8 9 10 11 12
CO1 3 2 2 - - - - - - - - 1
CO2 3 2 2 - 1 - - - - - - 1
CO3 3 2 2 - 1 1 - - - - - 1
CO4 3 1 1 - 1 1 - - - - - 1
CO5 3 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 60
100 25

CIE – II 100
Skill Assessment - I 40 40Skill 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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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. D.Kleppner and R.Kolenkow, An Introduction to Mechanics, McGraw Hill Education
(Indian Edition), 2017.

2. E.M.Purcell and D.J.Morin, Electricity and Magnetism, Cambridge Univ. Press, 2013.
3. Bhattacharya, D.K. and Poonam, T, Engineering Physics, Oxford University Press, 2015.

References Books:

1. R.Wolfson. Essential University Physics. Volume 1 & 2. Pearson Education (Indian
Edition), 2009.

2. PaulA. Tipler, Physic – Volume 1&2, CBS, (Indian Edition), 2004.
3. K.Thyagarajan and A.Ghatak. Lasers: Fundamentals and Applications, Laxmi

Publications, (Indian Edition), 2019.
4. D.Halliday, R.Resnick and J.Walker. Principles of Physics,Wiley (Indian Edition), 2015.

Equivalent NPTEL/SWAYAM Courses:

SI.No Course Name Course Instructor Course Conducting Agency

1 Quantum Mechanics Prof .P.Ramadevi IIT -Bombay

Bloom’s Category
Continuous Assessment Tests Terminal

Examination
1 2

Remember 20 20 20

Understand 20 60 40

Apply 60 20 40

Analyse 0 0 0

Evaluate 0 0 0

Create 0 0 0
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Web links and Video Lectures (e-Resources):

1. ELASTICITY

https://youtu.be/eICv1p8WjgI?si=88hhiQw_fld7ZrBU

2. MAXWELL’SEQUATIONSANDELECTROMAGNETICWAVES

https://youtu.be/3IPVZYf7C-U?si=PnP1nupcfGfr1C76

3. LASERS&FIBER OPTICS

https://youtu.be/Ab1nxxkgjH8?si=KR2GS8iBUFayBwdp

4. QUANTUMMECHANICS

https://youtu.be/AEedn_NiWN0?si=Y27pAqawlwKmthNO

Suggested Skill Activities:

1. Explain the concept behind the balance a water bottle on a edge.

2. The leaning Tower of Pisa is able to stand tilted without toppling, what is the reason

behind it.

3. Apply the elasticity concept to find the fatigue change in plastic fiber and natural fiber

4. Radio antennas emit visible light, Why

5. What does an opaque substance do when light rays fall on it?

6. Illustrate the things happen when light falls on a piece of black paper.

7. Explain the dual nature of matter.

8. Optical Fiber is used in hard to reach places in mechanical inspection explain it.

9. Is quantum communication faster than the speed of light

10. Compare electron microscope & tunneling microscope.
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Course Code: 24CY101 Course Title: ENGINEERING CHEMISTRY
(Common to AI&DS,AE,BME,CE,CSE,

CSE(AI&ML),EEE, ECE,MECH)
Credits 4 L – T – P 3-0-2

Pre-requisite NIL

Course Objectives:

 To provide a comprehensive understanding of water quality parameters, water treatment

techniques and waste water 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
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UNIT I – 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.

UNIT II – 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.
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UNIT III – 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 elective (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 pH metry.

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

3. Determination of charging and discharging rate of batteries.

UNIT IV -CORROSION AND ITS CONTROL [9hours]

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 – Biocorrosion 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 by weight loss method
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UNIT V- 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.

Laboratory Component: 30 Hours

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

Sl.
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 rate of corrosion 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.
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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 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

COs and POs Mapping:

COs
POs

1 2 3 4 5 6 7 8 9 10 11 12
CO1 3 2 - - - 1 - - - - - -
CO2 3 2 1 1 - - - - - - - -
CO3 3 2 1 1 - - - - - - - -
CO4 2 1 1 - - 1 2 - - - - -
CO5 3 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
60

100 25CIE – II 100
Skill Assessment - I 40 40Skill 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 50Lab 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:

Text

Books:
1. JainP.C. and JainM, Engineering Chemistry, Dhanpat Rai Publishing Company,

NewDelhi,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. BenjaminM.M, Water Chemistry, Waveland Press,2nd Edition, 2019.

2. CicekV, 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/noc23_ce12/preview

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

3. Corrosion Protection Methods - https://onlinecourses.nptel.ac.in/noc23_mm01/preview

4. Elementary Electrochemistry - https://onlinecourses.nptel.ac.in/noc23_cy19/preview

5. Fuel and combustion Technology -https://archive.nptel.ac.in/courses/103/105/103105110/

Bloom’s Category
Continuous Assessment Tests Terminal

Examination1 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
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https://archive.nptel.ac.in/courses/103/105/103105110/
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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 faster than other materials. Give reasons.
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Course
Code: 24ME201 Course Title: ENGINEERING GRAPHICS

AND DESIGN
Credits: 3 L – T – P 1-0-4

Pre-requisite NIL

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 –
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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.

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
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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.

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:

COs
POs PSOs

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

Theory Exam 100 35
50 50

Lab Exam 100 15

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 Examination1 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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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)

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

I
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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: 24CS201 Course

Title:
PROGRAMMING FOR PROBLEM

SOLVING USING C
Credits: 4 L – T – P 2-0-4

Pre-requisite NIL

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

UNIT I –BASICS OF C PROGRAMMING [6 hours]
Problem Solving Techniques: Introduction to Algorithm, Pseudocode, FlowChart, Structure of

‘C’ program. C Tokens: Keywords, Data Types, Constants, Variables - Declaration -

Qualifiers – typedef.

Practical Topics:

1. Steps in Problem Solving Drawing flowchart using yEdtool/Raptor Tool programs using

simple statements.

2. Programs to illustrate the use of user-defined data types
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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

UNIT III – ARRAYSANDSTRINGSINC [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, UNIONSAND 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
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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 yEdtool/Raptor Tool programs using
simple statements

2 Programs to illustrate the use of user-defined data types
3 Programs using decision making statements
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 Course 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
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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 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

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

Bloom’s Category Continuous Internal Examination End Semester
Examination1 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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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

Reference Books:

1. YashavantP.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", 7th edition, McGraw Hill Education, 2017.

Suggested Skill Activities:

1. Steps in Problem Solving Drawing flowchart using yEd tool/RaptorTool
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. Ramyahas 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 locationL1 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.
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8. Write a program to find GCD (greatest common divisor or HCF) and LCM (least common
multiple) of two numbers

9. WriteaProgramtomultiplytwo3X3Matrices.
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 pin code. 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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பாடநெற

கறறி:
24GE201

பாடத்தி்

தலைப்ப:
தமிழர்நதாிை்நட்பபர்

கநரெட் 1 L – T – P 1-0-0

பாடத்தட்ட நொ்்்்்்்்:

1. சங்ககாலத்த நெசவதந்தாழில விவரி்ிதத்்க் கடி்ாண்டதந்தாழல்

நடி்த்ிதக் கண்டறிதத்்க்.

2. சங்ககாலகடட்காாக், மகிடஅிகி்ப,சத்ிங்கக், மகாவல்கக்,அக்கா்மகாவல்,

திகிலொநக்கவ் கஹால், நசடட்ொடட் வடகக், இெ்மதா – சாமவாநசாரக்

கடட்டக்கிலஆகநித்ிதக் கண்டறெ்த மகத்மகாக் காடட்.

3. கி்ில் கடட்தல் கத்றக் இிக்பத் நதாழிலக் கண்டறதல், சலி்ிதகாவத்தல்

ொணநங்கக், கணர தநாவரக்்க் நதாழத்சாிலகக், கணரககரா் ிிககக்

ஆகநித்ிதி் ிடக்க.

4. ெீவெ்ரிலககரா் மக்கநத்தித்ிதகாடட், கால்ெிட ிகவி்்ப கத்றக்

கால்ெிடகளக்காக ிடிிகக்கி்ிடட் கணறகிக கண்காணரக்க, விசாநக்,

மா்்ட, மத்த கத்றக் மத்தகலாசச்ாவக் கத்றக் கடல் ித்றந ிண்ிடந அறிி

அங்ககவரக்க.

5. அறவநல் தமழா் ிகவச்ச் கத்றக் தமி்க்கணரி்நிாறிா் ிகவச்ச்ிநக்

கிாரக்க, இிணநத்தல் தமி்நகா்நிாிக் மகக்ிாட, தமி் அகவாதகிக

மகத்மகாக் காடட்.

அைக I -நெசவரற்றர்பாலிதந்தாிை்நட்பர் [3 hours]

சங்ககாலத்தல் நெசவதந்தாழல் – ிாிாத் நதாழல்நடி்க் – கிி்ப சிி்ப

ிாண்டங்கக் – ிண்டங்ககரல் கதல் ்றறடகக்.

அைக II -வெவலரப்பரற்றர்்ட்ெடதந்தாிை்நட்பர் [3 hours]

சங்ககாலத்தல் ிடிிகி்ப கத்றக் கடட்காாங்கக் & சங்ககாலத்தல்

வடட்ி்நிாிடக்கரல் ிடிிகி்ப – சங்ககாலத்தல் கடட்காா நிாிடக்ளக்

ெடகல்்க் – சலி்ிதகாவத்தல் மகிடஅிகி்ப ித்றநவிவங்கக் – காகல்லபவச்

சத்ிங்களக், மகாவல்களக் - மசாிவக்ாலத்தி் நிிங்மகாவல்கக் கத்றக்

ிழிாடட்த்தலங்கக் – ொநக்கவக்ாலக்மகாில்கக் காதவர கடட்ிகி்ப ித்றஅறதல்,

கதிவ மாாடச்அக்கா்ஆலநக் கத்றக் திகிலொநக்கவ் கஹால் – நசடட் ொடட்

வடகக் –்வரடட்ட் காலத்தல் நசா்ிாில்இெ்மதா – சாமவாநசாரக் கடட்டக்கில.
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அைக IV - நவ்ாண்லரரற்றர் ெீர்பாசிதந்தாிை்நட்பர் [3 hours]

அிண, ஏவர, ்கங்கக், கத் – மசாிவக்ாலக்் ்மழத்ிக்்ா் மக்கநத்திக் –

கால்ெிட ிவாகவரி்ப – கால்ெிடகளக்காக ிடிிகக்கி்ிடட் கணறகக் –

மிகாண்ிக கத்றக் மிகாண்ிகச் சாவெ்்த நசநல்ிாடகக் – கடல்சாவ் அறவ - மா்

ிகக் – மத்த கத்றக் மத்தக்்கரத்தல் – நிிங்கடல் ்றத்த ிண்ிடந அறவ –

அறவசாவ் சமகக்.

அைக V -அறிவை்தமி்ரற்றர் ்ணிதத்தமி்: [3 hours]

அறவநல் தமழா் ிகவச்ச் – கணரத்தமி் ிகவச்ச் - தமி் நல்கிக மா்ிதி்ப

நசந்தல் –தமி் நகா்நிாிக்உிிாக்கக் –தமி்இிணநக் கல்வக்கிகக் –தமி்

மா்நலகக் –இிணநத்தல் தமி்அகவாதகக் –நசாத்்ிித்தடட்க்.

பாடநெறபெவ்்் (பாப):

ிாடநெறிா்மடவல்,காணிவ்்ா்ிிக்ததா்கிகி் நிறிாவ:்

ிாம பாடநெறபெவ்்்
ம்உவர்ெ்த
அறவாற்றை்

ெிலை
அல் I
ிாம:

சங்க கால ஜவகர நதாழல் கத்றக் கடி்ாண்ட நதாழல்நடி்க்
ித்றஅறிாவக்க்.

மக 1

அல்
II

ிாம:

சங்க காலகடட்காாக், மகிடஅிகி்ப,சத்ிங்கக், மகாவல்கக்,
அக்கா் மகாவல், திகில ொநக்கவ் கஹால், நசடட்ொடட்
வடகக், இெ்மதா-சவாசாரக் கடட்டக்கில ஆகநித்ித விவரக்க
இந்க்.

மக 2

அல்
III

ிாம:

கி்ில் கடட்தல், இிக்பத் நதாழல், ொணநக் தநாவரத்தல்
கத்றக் கணர தநாவரக்்க் நதாழல்கக் ித்ற அறெ்த
நகாக்கதாவக்க்.

மக 1

அல்
IV

ிாம:

ெீவெ்ரிலககரா் மக்கநத்திக், கால்ெிட ிகவி்்ப, கணற,
விசாநக், மா்்ட, மத்த கத்றக் மத்த கலாசச்ாவக் கத்றக் கடல்
ித்றநமிாதகாா அறிிநித்றநகாக்கதாவக்க் .

மக 1

அல்
V

ிாம:

அறவநல் தமழா் ிகவச்ச், தமி்க் கணரி்நிாறிா் ிகவச்ச்,
இிணநத்தல் தமி் நகா்நிாிக் மகக்ிாட, தமி் அகவாதகிக
செ்மதகக்இா்றமுிகநாகநதவரெ்த நகாக்கதாவக்க்.

மக 1

அைக III -உற்பத்தத்நதாிை்நட்பர் [3 hours]

கி்ில் கடட்க் கில –உமலாகவநல் –இிக்ப நதாழத்சாில –இிக்ிிஉிக்்தல்,

எஃ் ிவலாத்றசச்ாா்றககாக நசக்ப கத்றக் தங்கொணநங்கக் – ொணநங்கக்

அசச்டத்தல் – கணர உிிாக்்க் நதாழத்சாிலகக் - கல்கணரகக், கண்ணாட

கணரகக் – சங்் கணரகக் - எ்க்பத்தண்டகக் – நதால்ிநல் சாா்றகக் –

சலி்ிதகாவத்தல் கணரககரா் ிிககக்.
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பாடநெறபெவ்்்ரற்றர் ெிரை்பெவ்்்ஒப்பிதை்

ிாம்்்

ம்உவர்ெ்த

அறவாற்ற

ை் ெிலை

பாடநெறபெவ்்்

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

ிாம1 மக 1 2 - - - - - - - - - - -

ிாம2 மக 2 1 - - - - - - - - - - -

ிாம3 மக 1 1 - - - - - - - - - - -

ிாம4 மக 1 1 - - - - - - - - - - -

ிாம5 மக 1 1 - - - - - - - - - - -

ெரில 3-அதகஒத்தி்மிாதல், ெரில 2-மதகாகஒத்தி்மிாதல், ெரில 1-்ிதிாக

ஒத்தி்மிாதல், ெரில 0-ஒத்தி்மிாகவல்ில

ரதப்்டி்த்தட்டர்:

கறகக் கதி்்டட்ா்
ிிக

அதகிடச்
கதி்நி
ண்கக்

்ிதக்கி்
ிடட்

கதி்நி
ண்கக்

இறத
கதி்நிண்கக்

நதாடவச்ச்நாா
உக் மதவவ்

நதாடவச்ச்நாா
உக் மதவவ் – I

100 40
40

நதாடவச்ச்நாா
உக் மதவவ் – II

100 40

இறதிிி
மதவவ் எுத்த மதவவ் 100 60 60

நகாத்தக் 100

இறதபழவநதரவ்: (ந்்்ிபலற)

o ஒி்நிாி யாரடட்க் இவண்ட 2 கதி்நிண் வாாக்கிகைக் ஒி 16

கதி்நிண்வாாிிைக் (இவண்டல் ஒா்ற)நகாண்டக்கத.

o ிதிாெ்த மகக்வகளக்்க் ிதலகரக்க மிண்டக்.

ரதப்்டி்பலற:

ி்ளமா்ிிக
நதாடவச்ச்நாாகதி்்டட்

மசாதிாகக் இறதமதவவ்
1 2

ெரிாவல்நகாக்ளதல் 60 50 60

பவரெ்த நகாக்ளதல் 40 50 40

வண்ணி்்த்தல் 0 0 0

ி்ி்ிாந்வதல் 0 0 0

கதி்்டதல் 0 0 0

உிிாக்்தல் 0 0 0
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Teaching-Learning Process: 

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

1. Chalk and Talk 

2. Project based Learning 

3. Experiential Learning 

4. NPTEL and Other Videos 

5. Smart Class Room 

6.  

Course objectives: 

To impart knowledge on the 

 To Study the fundamentals of Boolean Algebra and simplification of logic gates. 

 To Study the design of various combinational circuits and logic family. 

 To study the design procedure of Sequential circuits 

 To study the design procedures for State Machines 

 To learn the programmable logic and Memory devices 

 

 

Course 

Code: 
24EC302 

Course 

Title: 
Digital Logic Circuits and Design 

Credits: 4 L – T – P 3-0-2 

Pre-requisite 
24MA101- Matrices and Calculus 

24PH101 – Engineering Physics 

 

 

 

 

UNIT I – Boolean Algebra And Logic Gates [9 hours] 

Basic gates  and truth table, De-Morgan's theorem, SOP and POS, K Map up to five 

variables, Two bits and three bits binary addition and Subtraction. 

Practical Topics: 

1. To Verify the truth tables of various logic gates. 

2. To Implement the Given Boolean Function using Logic Gates. 

3. To Verify and Study NAND and NOR gate as Universal Gates. 

 

UNIT II – Combinational Circuits And Logic Family [9 hours] 

Code converters, Magnitude comparator, Multiplexers and DE multiplexers, Decoders, 

Encoders, Priority Encoder, Combinational Circuits design-RTL, DTL, TTL & CMOS 

logic families 
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Practical Topics: 

1. To study binary to gray and gray to binary converter and verify it for all possible 

combinations. 

2. To implement and verify the truth table of 4x1 Multiplexer and 1x4 De multiplexer. 

3. To implement and verify the truth table of Encoders and Decoders. 

 

 

UNIT III – Sequential Logic [9 hours] 

74xx series Integrated Circuits, Flip-Flops, Triggering of Flip-Flops, Design of Clocked 

Sequential Circuits Moore and Melay model- Flip-Flop Excitation Tables , Master Slave 

Flip-flop , Shift Registers and Counters. 

Practical Topics: 

1. Flip-flop: assemble, test and investigate operation of SR, D and JK Flip-flops 

2. Shift Register: Design and investigate the operation of all type of shift registers 

with parallel load. 

3. Counters: Design, assemble and test various ripple and synchronous 

counters-decimal counter, Binary counter with parallel load. 

 

UNIT IV – State Machine Design [9 hours] 

ASM Chart, State table , State condition and Diagrams, State minimization and hazards 

– analysis of asynchronous sequential logic circuits 

Practical Topics: 

1. Clock-pulse generator: design, implement and test. 

2. Develop an Health track monitor App to measure any 3 parameters heart 

rate , pressure and temperature monitoring system. 

 

UNIT V – Programmable Logic And Memory  Devices [9 hours] 

Introduction PLA  and PAL, CPLDs and FPGA - Memory Devices - 

ROM, RAM- Volatile and Non Volatile RAM, SDRAM,DRAM, 

PROM,EPROM,EEPROM, FRAM,ASIC 

Practical Topics: 

Investigate the behavior of RAM unit and its storage capacity -16 X 4 RAM: testing, 

simulating and memory expansion. 

 

Laboratory Component 30 hours 
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S.No. Name of the Experiment 

1 To Verify the truth tables of various logic gates. 

2 To Implement the Given Boolean Function using Logic Gates. 

3 To Verify and Study NAND and NOR gate as Universal Gates. 

4 
To study binary to gray and gray to binary converter and verify it for all possible 
combinations. 

5 
To implement and verify the truth table of 4x1 Multiplexer and 1x4 
DE multiplexer. 

6 To implement and verify the truth table of Encoders and Decoders. 

7 Flip-flop: assemble, test and investigate operation of SR, D and JK Flip-flop. 

8 
Shift Register: Design and investigate the operation of all type of shift registers 

with parallel load. 

9 
Counters: Design, assemble and test various ripple and synchronous counters 

with parallel load. 

10 Clock-pulse generator: design, implement and test. 

11 
Develop an Health track monitor App to measure any 3 parameters heart rate , 

pressure and temperature monitoring system 

12 
Investigate the behavior of RAM unit and its storage capacity -16 X 4 RAM: 
testing, simulating and memory expansion Using HDL/VHDL/ Pspice Simulators 

 

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

CO No. Course Outcomes Cognitive 

Domain 

CO1 
Illustrate the concepts of Boolean Algebra and its Simplification 

procedures relevant to digital logic gates. 

K2 

CO2 
Construct combinational logic circuits to perform various operations on 

data . 
K3 

CO3 Apply the concepts of sequential logic circuit to make state Machines . K3 

CO4 Construct an ASM chart to describe the sequential operations of a digital 

circuit. 
K3 

CO5 Interpret the concepts of Programmable Logic And Memory Devices to 

build digital circuits . 
K2 
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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 - - 1 

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

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

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

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

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 

 

 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions. 
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● One 16 marks question (either or) will be from any one of the five units. 

● All the fifteen questions have to be answered. 

TEXT BOOKS 

1. M. Morris Mano and Michael D. Ciletti, ‘Digital Design’, Pearson, 6th Edition, 2018. 

 
REFERENCE BOOKS 

1. Charles H. Roth, Jr, ‘Fundamentals of Logic Design’, Jaico Books, 4th Edition, 2002. 

2. William I. Fletcher, "An Engineering Approach to Digital Design", Prentice- Hall of India, 

1980. 

3. Floyd T.L., "Digital Fundamentals", Charles E. Merril publishing company,1982. 

4. John. F. Wakerly, "Digital Design Principles and Practices", Pearson Education, 4 th 

Edition,2007. 

5. Donald D. Givone (2002), Digital Principles and Design, Tata McGraw Hill, India 

 

 

WEB LINKS AND VIDEO LECTURES (E-RESOURCES): 

 

1. Introduction To Digital Circuits : https://nptel.ac.in/courses/117106086/ 

2. Combinational Circuits https : https://nptel.ac.in/courses/117106086/ 

3. Code Converters : https://nptel.ac.in/courses/117106086/ 

4. S,R,JK, D Flip Flops :https://nptel.ac.in/courses/117106086/ 

5. Design of Synchronous Sequential Circuits : https://nptel.ac.in/courses/117106086 

6. Programmable Logic Devices : https://nptel.ac.in/courses/117106086 

 

 

SKILLED BASED ASSESSMENTS 

 
1. Design a fingerprint attendance system circuit, using a Fingerprint Sensor module to authenticate a 

true person or employee by taking their finger input in the system Employ 4 push buttons to enrol, 

Delete, UP/Down. ENROLL and DEL key has triple features. 

2. Design a Touchless heart rate, pulse rate monitoring and image recognition app to detect changes in 

face's reflectivity for automobilist safety, based on cutting-edge research and science conducted at the 

MIT Media Lab and there by allowing the app to calculate a persons heart rate. 

3. Design an Obstacle Avoiding Robot Car Using an Ultrasonic Sensor by interfacing three ultrasonic 

sensors with arduino uno. Run an algorithm according to which you are going to manipulate your 

desire distance for obstacle detection then you are going to control your motor rotation direction for 

movement of your bot. 50cm (Front), 15cm (Each Side). 

4. Design and implement a Digital code lock System using Arduino. Employ a LCD display which is 

used 

https://nptel.ac.in/courses/117106086/
https://nptel.ac.in/courses/117106086/
https://nptel.ac.in/courses/117106086/
https://nptel.ac.in/courses/117106086/
https://nptel.ac.in/courses/117106086
https://nptel.ac.in/courses/117106086
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to interface with the project to output lock status to be used in places where we need more security. 

5. Design a Luggage Security System using GSM to inform about the status of the luggage to the owner, 

by making of an integrated IR Transmitter Receiver circuit and IR diodes which sense any object about 

certain range. Make the algorithm tailor-made to the specific requirements of the user. 
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Course 

Code: 
24EE204 

Course 

Title: 

Basics of Electrical and Electronics 

Engineering 

Credits: 4 L – T – P 3-0-2 

Pre-requisite NIL 

 

Course objectives: 

To impart knowledge on the 

 Basics of DC electric circuits and its analysis 

 Analysis of AC circuits and magnetic circuits 

 Working principles and application of DC machines and transformers 

 Digital devices and their characteristics 

 Functional elements and working of sensors and actuators used for smart systems. 

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 –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] 

Introduction to poly-phase circuits - 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 
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UNIT III – DC Machines and Transformers [9 hours] 

Construction, principle of operation, characteristic and application – DC Motor and DC 

Generator, Types of DC motors and generators – Application: Electric Vehicle – Structure 

of electric power system – Introduction to single phase transformers –Construction, 

principle of operation, characteristics and application. 

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 a study on transformer construction for real-time applications. 

 

UNIT IV – Electronic Devices [9 hours] 

Introduction to semiconductor – PN Diode – Zener Diode – BJT and its configurations – 

CE, CB, CC – SCR – Optoelectronic devices – LED – OLED – Seven segment displays. 

Practical Topics: 

1. Experiment with PN junction diode in an AC circuit to verify its characteristics. 

2. Experiment with Zener diode in an AC circuit to verify its characteristics. 

3. Experiment with SCRin an AC circuit to verify its characteristics. 

 

UNIT V – Sensors and its Applications [9 hours] 

Sensors in IoT – Mobile based sensors, Resistance Temperature sensor, Humidity sensor 

–Medical sensor – Neural sensor – Motion sensor – PIR sensor, Piezoelectric sensor, Air 

quality sensor – CO2 Sensor, RFID sensor, Water leakage detection sensor, Light sensors 

- Introduction to actuators in automation – Applications: smart homes – smart cities – 

smart parking system. 

Practical Topics: 

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

2. UtilizeESP8266 processorfor automating home appliances. 

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

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. 

and inverters; Basics of magnetic circuits – Flux – Flux density – Magnetic resonance – 

Self-inductance – mutual-inductance – Coupling. 
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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 a study on transformer construction for real-time applications. 

10 Experiment with PN junction diode in an AC circuit to verify its characteristics. 

11 Experiment with Zener diode in an AC circuit to verify its characteristics 

12 Experiment with SCR in an AC circuit to verify its characteristics. 

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: 
 

COs Course Outcome Cognitive 
domain 

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. 

K2 

CO3 
Explain the construction, working, and application of electrical machine 
and transformer to infer its characteristics. 

K2 

CO4 
Apply the semiconductor principles using diodes, transistors, thyristors 
and displays for developing electronic switches and displays. 

K3 

CO5 Identify the sensors for applications in Engineering. 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 2 - - - 2 - - 1 

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

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

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

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

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

Mapped 

Scheme of Evaluation: 
 

Component Typeof assessment 
Max 

Marks 

Reduce 

d Marks 

Tota 

l 

Final 

mark 

s 

 

 

 

Continuous Internal 

Examination (CIE) - 

Theory 

CIE – I 100  

50 

 

 

 

 

10 

0 

 

 

 

 

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 
10 

0 

 

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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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. 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. 

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. 
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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 

6. Semiconductor Devices and Circuits: https://onlinecourses.nptel.ac.in/noc24_ee143/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. 

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 mentions its parts. 

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

generation and distribution in power plant as a report. 

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
https://onlinecourses.nptel.ac.in/noc24_ee143/preview
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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 

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. 

 

Course 

Code: 
24EE404 

Course 

Title: 
IOT - SENSORS AND DEVICES 

Credits: 4 L – T – P 3-0-2 

Pre-requisite NIL 

 

 

UNIT I - Sensors for IoT [9 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. 
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UNIT II: Microcontroller [9 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. 

 

UNIT III: Arduino Programming [9 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 [9 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 [9 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 
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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. 

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 
Cognitive 

domain 

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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3.Design a simple circuit to Measure Heart Rate and SpO2 

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 
 

4. Design a simple circuit to maintain the CO2 level inside the room 

5. Rainfall Monitoring Using Arduino 

http://www.youtube.com/watch?v=l9DC9ZpQ5yo
http://www.youtube.com/watch?v=QO_Jlz1qpDw
http://www.youtube.com/watch?v=9KlHDeW6bO4
http://www.youtube.com/watch?v=91aXs9E0qAI
http://nptel.ac.in/
https://swayam.gov.in/
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Teaching-Learning Process: 

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

9. Lab experiment videos 

10. Project based Learning 

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 

 

 

 

Course 

Code: Title: 

PROGRAMMING FOR 

PROBLEM SOLVING USING 

PYTHON 

Credits: 1.5 L – T – P 0-0-3 

Pre-requisite NIL 

 

Laboratory Component: [20 hours] 
 

SI.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 
24CS331 
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Course outcomes: 

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

COs Course Outcome Cognitive 

domain 

CO1 Develop basic programs using fundamental data types K3 

CO2 Solve the given problem statement using programming concepts such as 

operators, conditional and looping statements and functions. 

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 and packages 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%. 

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: 
24GE231 

Course 

Title: 
WORKSHOP PRACTICE 

Credits: 1.5 L – T – P 0-0-3 

Pre-requisite NIL 

 

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. 
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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 desoldering 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. 

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 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. 

Course outcomes: 

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

COs Course Outcome 
Cognitive 

domain 

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: 
 

 

COs 
PO PSO 

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

4. 
Continuous 

Internal 

Examination(CIE)- 
Laboratory 

Continuous 
Assessment 

75 75  

100 

 

60 

5. Model Lab Exam 25 25 

6. 
End Semester 

Examination 

(ESE) 

Lab Exam 100 40 40 40 

Total 100 

Assessment Pattern 

 

Bloom’s 

Category 

Terminal 

Examination 

Remember 0 

Understand 0 

Apply 100 

Analyse 0 

Evaluate 0 

Create 0 

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. 
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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 

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. 

 

 

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 

Pre-requisite 24EN101 English for Engineers 

 

 

UNIT I [12 
hours] 

LIST OF EXERCISES 

LAB ACTIVITIES 

Sl. No. Topics 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 

 

UNIT II [12 hours] 

LIST OF EXERCISES 

LAB ACTIVITIES 

Sl. No. Topic Hours 
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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 

1. Errors in Pronunciation. Error detection 3 

2. Writing - Terminology for Engineers. 

Writing Articles and preparing day to day scripts. 

2 

2 

 

UNIT V [12 hours] 

LIST OF EXERCISES 

LAB ACTIVITIES 

Sl. No. Topic Hours 

1. Prepare PowerPoint presentation (topics selected by 3 
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 students)  

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 

 

 

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 

 

 

 

Course Outcomes: 

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

 

CO No. Course Outcomes 
Cognitive 

Domain 

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 
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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 

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

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

 

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

Mapped 

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 

 

Textbooks: 

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: 

1. 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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S.No 
Course 

Code 

 

Course Title 

 

Category 

 

L 

 

T 

 

P 

 

C 

THEORY COURSES 

1 24MA301 
Probability, Random Process and Statistics 

BSC 4 0 0 4 

THEORY COURSE WITH LABORATORY COMPONENT 

2 24AI 301 Operating Systems & Cloud Basics PCC 2 0 2 3 

3 24AI302 Artificial Intelligence PCC 3 0 2 4 

4 24AI 303 Data Management & Database Management PCC 3 0 2 4 

5 24CS301 Data Structures and Algorithms ESC 3 0 2 4 

6 24CS302 Object Oriented Programming using Java PCC 3 0 2 4 

LABORATORY COURSES 

7 24AI351 Mini Project –I EEC 0 0 2 1 

MANDATORY COURSES 

8 24MC301 
Sports and Yoga for Youth 

Empowerment - II 
MNC 0 0 2 0 

TOTAL 
 

17 1 12 24 
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S.No. 
Course 

Code 

 

Course Title 

 

Category 

 

L 

 

T 

 

P 

 

C 

THEORY COURSES 

1 24MA401 Discrete Mathematics  BSC 3 0 0 3 

2 24AI401 Data Engineering PCC 3 0 0 3 

3 24CY401 Environmental Science and Engineering BSC 2 0 0 2 

4 24AI402 Optimization Techniques for AI PCC 3 0 0 3 

THEORY COURSE WITH LABORATORY COMPONENT 

5 24AI403 Foundations of ML PCC 3 0 2 4 

6 24CS403 Computer Networks PCC 2 0 2 3 

7 24AI404 Algorithms for Data Science PCC 3 0 2 4 

LABORATORY COURSES 

8 24AI451 Mini project-II  EEC 0 0 2 1 

9 24EN451 Soft skills  development EEC 0 0 2 1 

MANDATORY COURSES 

10 24MC401 NCC Credit Course Level - II MNC 1 0 0 1# 

TOTAL 
 

19 0 10 25 

 



 

                             Proceedings of the 2nd Academic Council [13.03.2025]         77 

 

Item 02:05 – Annexure III 

 Course objectives: 

 To understand the concepts of probability, one and two dimensional random variables and to 

introduce some standard distributions applicable to engineering which can describe real life 

phenomenon. 

 To familiarize the students with basic concepts of random processes which are widely used in  

             many industries. 

 To introduce the concepts of testing of hypothesis and design of experiments 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 – Two dimensional Random variable [12 hours] 

Joint Distributions – Marginal and Conditional Distributions – Covariance – Correlation and Linear 

Regression – Transformation of Random Variables. 

 

UNIT III – Random Process and Power Spectral Density  [12 hours] 

Classification - Stationary Process: Strict Sense Stationary and Wide Sense Stationary Process - Poisson 

Process – Markov Process - Markov Chain – tpm, Steady State, Classification - Auto Correlation – Cross 

Correlation – Power Spectral Density and Cross Power Spectral Density. 

 

UNIT IV – Testing of Hypothesis [12 hours] 

Testing of Hypothesis for Means - Large, Small Samples and Difference of Mean - Testing of Hypothesis 

for Proportions - Chi Square Test for Goodness of Fit and Independence of Attributes – Testing of 

Hypothesis of Variance. 

 

Course Code: 24MA301 Course Title: 
Probability, Random Process and Statistics 

(AI & DS/ AI & ML/ BME/ CSE/ ECE) 

Credits: 4 L – T – P 4 – 0 –  0 
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Course outcomes:  

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

CO1 
Apply the concept of probability to solve discrete and continuous probability 

distributions 
K3 

CO2 
Understand the basic concepts of two-dimensional random variables and apply in 

solving Engineering Problems. 
K3 

CO3 Apply the concept of random processes in engineering disciplines. K3 

CO4 
Apply the various statistical methods in hypothesis testing for mean and variances 

of large and small samples. 
K3 

CO5 
Apply various ANOVA techniques like CRD, RBD, LSD etc… to obtain the 

variances. 
K3 

 

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) 

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. 

UNIT V – Design of Experiments [12 hours] 

Analysis of Variance: One way and Two Way Classifications - Completely Randomized Design - 

Randomized Block Design – Latin Square Design – 22 Factorial Design 

COs 
POs 

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

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

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

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

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

CO5 3 3 - 2 - - - - - - - 1 
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Assessment Pattern 

 

 

 

 

 

 

 

 

 

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. Milton. J. S. and Arnold. J.C., "Introduction to Probability and Statistics", Tata Mc Graw Hill, 4th 

Edition, 2007. 

3. Gupta.S.C., and Kapoor, V.K., “Fundamentals of Mathematical Statistics”, 12th Edition, Sultan 

Chand and Sons, 2020. 

      

 Equivalent NPTEL/SWAYAM Courses 

S. No. Course Title Course Instructor  Host Institute 

1 Probability and Statistics  Prof. Somesh Kumar IIT Kanpur 

2 
Statistical Methods for Scientists and 

Engineers  
Prof. Somesh Kumar 

 

IIT Kharagpur 

 

 

 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 

 

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) 

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 

https://www.nptelvideos.com/lecture.php?id=14218
https://www.nptelvideos.com/lecture.php?id=14425


 

                             Proceedings of the 2nd Academic Council [13.03.2025]         80 

 

Item 02:05 – Annexure III 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. Given two discrete random variables X and Y, representing real-world system measurements, 

construct their joint probability distribution table using either simulated or collected data. Identify 

and interpret whether the variables appear to be dependent or independent. 

7.  From a known joint distribution of two random variables X and Y, compute the marginal 

distributions of each variable. Use integration (for continuous) or summation (for discrete) to 

derive the marginal. 

8. Given a dataset of two variables that are believed to be linearly related (e.g., input voltage vs. 

output current), perform linear regression to find the best-fit line. Derive the regression equation 

9. Simulate a time-series dataset (e.g., temperature, sensor signal). Check 

whether it is WSS using statistical properties like mean and autocorrelation. 

10. Design a MATLAB simulation that shows how autocorrelation changes for 

non-stationary vs. stationary processes. 

11.  Build a Poisson regression model to predict the number of calls arriving at a 

call center per hour. 

12. Compute the steady-state probabilities for a Markov Chain with a 3×3 

transition matrix. Interpret results in context. 

13. Apply cross-correlation to a pair of audio signals to find time delay between 

them 

14. 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. 

15. 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.   

16. 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. 

Based on the interval, can the company’s claim be disputed?   

17. A battery manufacturer wants to prove their batteries last longer than 300 hours. 

Should they use a one-tailed or two-tailed test? Why?   

18. 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   

19. An electronics engineer measures the signal strength (in dBm) for two antenna types (A1, A2)  

          across three frequency bands (F1, F2, F3): 

Frequency 

Band 
A1 A2 

F1 -65 -67 

F2 -62 -64 

F3 -63 -66 

          Conduct a two-way ANOVA to analyze the effects of antenna type and frequency band on signal   

           strength, including their interaction. 
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20. A communication system engineer tests 4 modulation schemes (M1, M2, M3, M4) on 4     

             bandwidth levels and 4 receiver types. The recorded bit error rates (BER) are arranged in a    

            Latin square as: 

 Receiver 1 Receiver 2 Receiver 3 Receiver 4 

Bandwidth 1 0.02 (M1) 0.03 (M2) 0.05 (M3) 0.04 (M4) 

Bandwidth 2 0.04 (M4) 0.02 (M1) 0.03 (M2) 0.05 (M3) 

Bandwidth 3 0.05 (M3) 0.04 (M4) 0.02 (M1) 0.03 (M2) 

Bandwidth 4 0.03 (M2) 0.05 (M3) 0.04 (M4) 0.02 (M1) 

Perform an analysis using the Latin Square Design to determine if the modulation schemes 

have significantly different BERs. 

 

 

 

Course 

Code: 
24 AI301 

Course 

Title: 
Operating Systems & Cloud Basics 

Credits: 3 L – T – P 2-0-2 

Pre-

requisite 

24CS201: Programming for 

problem solving using C 
 

 

Course objectives: 

 To understand the architecture and functions of operating systems. 

 To apply OS-level process, memory, and file management techniques. 

 To introduce virtualization and containerization as foundational concepts for cloud 

infrastructure. 

 To explore essential cloud computing models and services used in AI and Data Science 

applications. 

 To develop hands-on skills in deploying AI/DS workloads using cloud platforms and 

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

1. Chalk and Talk 

2. PowerPoint presentation 

3. Interactive session 

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 – OPERATING SYSTEM FOUNDATIONS AND SYSTEM 

PROGRAMMING 
[6 hours] 

Objectives and Functions of Operating Systems, Types of Operating Systems: Batch, Time-

sharing, Real-time, Distributed, System Calls, Kernel Architecture (Monolithic, Microkernel), 

Shell vs Kernel, User vs System Mode,   Overview of Linux and Open Source OS for AI 

Workloads 

 

 

UNIT II – PROCESS AND MEMORY MANAGEMENT IN PRACTICE [6 hours] 

Process and thread lifecycle in Linux and Android ,  POSIX threads, scheduling policies 

(SCHED_FIFO, CFS), Inter-process communication (pipes, shared memory, semaphores),  

Virtual memory, paging, segmentation, page faults,  Memory allocation: slab allocator, /proc, 

top, vmstat 

 

UNIT III – FILE SYSTEMS, I/O AND DEVICE MANAGEMENT 
 

[6 hours] 

 File systems: FAT, EXT4, inodes, journaling,  Disk I/O operations, buffering, caching, DMA,  

Device drivers: concept and real use (kernel modules overview), Real-world: Android file 

system, SD card permissions, Linux device trees 

 

UNIT IV – VIRTUALIZATION AND CONTAINER TECHNOLOGIES [6 hours] 

Introduction to virtualization: VMs, Hypervisors (Type 1 and 2) , Docker architecture: 

images, containers, registries,  Namespaces, cgroups, layered file systems ,  Resource limits 

and process isolation ,  Use case: Microservices, CI/CD containers, VirtualBox,  Tools: 
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Docker, KVM, VirtualBox 

 

 

 

Course outcomes:  

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

CO1 Apply foundational operating system  concepts using system calls, Linux shell, and 

tools to interact with the OS across real-world platforms. 

CO2 Apply process, thread, memory, and inter-process communication concepts using 

Linux and Android system tools. 

CO3 Apply file system and I/O management concepts to access and manage storage and 

devices in real-world systems. 

CO4 Use virtualization and container tools to manage and isolate system resources in real-

world environments. 

CO5 Build AI and Data Science applications using appropriate cloud computing models and 

services on public cloud platforms. 

 

COs and POs Mapping: 

COs 
POs 

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

C

O1 
3 2 1 2 1 - - - 1 - - 1 

C

O2 
3 2 1 2 1 - - - 2 - - 1 

C

O3 
3 2 1 1 1 - - - 2 - - 1 

C

O4 
3 2 1 2 1 - - - 2 - - 1 

C

O5 
3 2 1 2 1 - - - 2 - - 1 

UNIT V – CLOUD COMPUTING FUNDAMENTALS 
[6 hours] 

Introduction to Cloud Computing ,  Cloud Service Models: IaaS, PaaS, SaaS,  Deployment 

Models: Public, Private, Hybrid,  Overview of AWS/GCP/Azure,  Cloud Storage (S3, BigQuery), 

Compute (EC2, Lambda), ML Services (SageMaker, Vertex AI),  Security and Cost Optimization 

in Cloud 
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Mapped 

 

 

Laboratory Component: 

 

S.No Name of the Experiment 

1. To understand how the Linux shell interacts with the operating system and use 
basic system calls. 

2. To create and manage processes using system calls like fork(), exec(), and 
wait() 

3. To implement multi-threaded applications using POSIX threads and understand 
scheduling. 

4. To demonstrate communication between processes using pipes, shared memory, 
and semaphores. 

5. To explore virtual memory, page tables, and slab allocator behavior using Linux 
system files. 

6. To understand file system structures and analyze inodes. 

7. To understand buffering, caching, and I/O scheduling. 

8. To deploy and manage containers and explore resource control using 
namespaces and cgroups. 

9. To install and configure a virtual machine using VirtualBox or KVM. 

10. To analyze Android file structures and permission systems. 

11. Launch and SSH into EC2 instance on AWS / VM on GCP 

12. Upload and analyze dataset on S3 or BigQuery 

13. Deploy a simple ML Flask app on AWS using EC2 or Lambda 
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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  

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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         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. Abraham Silberschatz, Peter Baer Galvin and Greg Gagne, “Operating System Concepts”‖,10th 

Edition, John Wiley and Sons Inc., 2018. 

Reference Books: 

1. Ramaz Elmasri, A. Gil Carrick, David Levine, “Operating Systems – A Spiral Approach”, Tata 

McGraw Hill Edition, 2010. 

2. William Stallings, "Operating Systems: Internals and Design Principles", 7th Edition, Prentice 

Hall, 2018. 

3. Achyut S.Godbole, Atul Kahate, “Operating Systems”, McGraw Hill Education, 2016 

Web Links and Video Lectures (E-Resources): 

1. Operating System and definition: https://www.tpointtech.com/operating-system 

2. Operating System Tutorial: Operating System Tutorial - GeeksforGeeks 
3. Operating System: https://edu.gcfglobal.org/en/computerbasics/understanding-operating-

systems/1/ 

 

Activity-Based Learning /Practical-Based Learning: 

1. http://nptel.ac.in 

2. https://swayam.gov.in  

Suggested Skill Activities: 
  

1. Create a parent-child process, demonstrate zombie/orphan processes  

2. Simulate process scheduling algorithms (e.g., First-Come-First-Serve, Round Robin, and 

Shortest Job First) using programming. 

3. Solve producer-consumer problem using shared memory and semaphores  

4. Simulate first-fit, best-fit, worst-fit allocation for given input  

5. Manually compute disk arm movements for given request sequence  

6. Deploy a multi-process Docker container with shared volume  

7. Write code to simulate disk scheduling algorithms such as FCFS (First-Come-First-Serve), 

SSTF (Shortest Seek Time First), and C-SCAN. 

8. Launch and SSH into AWS EC2 or GCP VM 

9. Upload dataset and analyze with BigQuery 

10. Package a small ML model into a Docker image with REST API 

http://nptel.ac.in/
https://swayam.gov.in/
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Course 

Code: 
24AI302 

Course 

Title: 
Artificial Intelligence 

Credits: 4 L – T – P 3-0-2 

Pre-

requisite 

24CS301 Data Structures & 

Algorithms  
Common to CSE(AI&ML) 

 

Course objectives: 

 To introduce the foundational concepts, goals, and evolution of Artificial 

Intelligence and intelligent systems. 

 To provide an understanding of AI problem-solving techniques, including search 

algorithms, adversarial search, and constraint satisfaction. 

 To develop the ability to represent knowledge using logic-based methods and 

implement reasoning and inference mechanisms. 

 To expose students to AI planning mechanisms and basic learning paradigms 

relevant to intelligent agent behavior. 

 To familiarize students with real-world AI applications, such as natural language 

processing, robotics, and expert systems, including ethical and societal implications. 

Teaching-Learning Process: 

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

11. Interactive Lecture 

12. Concept Mapping 

13. Live Coding 

14. Puzzle Solving 

15. Simulation 

16. Case Studies 

17. Think-Pair-Share 

18. Mini Hackathons 

19. Peer Teaching 

 

UNIT I – INTRODUCTION TO ARTIFICIAL INTELLIGENCE [9hours] 

Definition and Scope of AI, History and Applications of AI, Intelligent Agents and 

Environments, Types of Agents (Simple Reflex, Model-based, Goal-based, Utility-based), 

Agent Architectures 

 

UNIT II – PROBLEM SOLVING AND SEARCH TECHNIQUES [9 hours] 

Problem Formulation, Uninformed Search: BFS, DFS, Iterative Deepening, Informed Search: 

Best-first, A*, Greedy Search, Heuristic Functions, Adversarial Search: Minimax, Alpha-Beta 
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Pruning, Constraint Satisfaction Problems (CSP) 

 

UNIT III – KNOWLEDGE REPRESENTATION AND REASONING [9 hours] 

 Propositional Logic, First-Order Predicate Logic (FOPL), Inference in FOPL: Forward and 

Backward Chaining, Resolution, Semantic Networks and Frames, Rule-Based Systems and 

Expert Systems, Ontologies and Description Logics 

 

UNIT IV – PLANNING AND LEARNING [9 hours] 

Components of Planning Systems, Classical Planning: STRIPS, Planning Graphs, 

Conditional Planning, Introduction to Machine Learning, Overview of Supervised and 

Unsupervised Learning, Reinforcement Learning Basics 

 

UNIT V – APPLICATIONS OF AI [9 hours] 

 Natural Language Processing: Syntax, Parsing, Semantics, Computer Vision (overview), 

Robotics: Perception, Motion Planning, Expert Systems and Decision Support, AI Ethics, 

Fairness, and Societal Impacts 

 

Laboratory Component:        [30 hours] 

S.No. Name of the Experiment 

1 Implement a simple reflex and model-based agent simulation using Python 

2 Solve the 8-puzzle problem using Breadth-First Search (BFS) and Depth-First Search (DFS) 

3 Implement A* search algorithm with appropriate heuristics for pathfinding 

4 Design a game-playing agent using Minimax and Alpha-Beta Pruning (e.g., Tic-Tac-Toe) 

5 Represent knowledge using propositional logic and apply resolution inference 

6 Implement Forward and Backward Chaining in First-Order Predicate Logic (FOPL) 

7 Develop a rule-based expert system using CLIPS or Python (e.g., medical diagnosis) 

8 Model a simple planning problem using STRIPS notation (e.g., robot delivery) 

9 
Implement a basic planning graph for a block world problem 

 

10 
Build a basic Natural Language Processing application (e.g., POS tagging or chatbot) using 

NLTK or spaCy 

11 
Develop a simple path-planning or perception module for a simulated robot (e.g., using ROS 

or PyGame) 

12 Mini Project: Design an intelligent agent/system combining two or more AI techniques 
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Course outcomes:  

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

CO 

No. 
Course Outcomes Cognitive 

Level 

CO1 Explain the foundations, history, key concepts, and classifications of intelligent agents 

in artificial intelligence 
K2 

CO2 Apply uninformed and informed search algorithms to AI problems and analyze 

adversarial search strategies used in game playing 

K3 

CO3 Apply knowledge representation techniques using logic and rules K3 

CO4 Apply AI planning algorithms such as STRIPS and planning graphs to solve goal-

directed tasks in intelligent agents 

K3 

CO5 Apply AI techniques to develop basic solutions in areas such as NLP, expert systems, 

and robotics, considering ethical and societal aspects 

K3 

COs and POs Mapping: 

COs 
POs 

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

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

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

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

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

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

Mark

s 

Reduce

d 

Marks 

Tota

l 

Final 

marks 

Continuous 

Internal 

Examination (CIE) 

- Theory 

CIE – I 100 
50 

10

0 
25 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 40 
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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: 

 

 

 

 

 

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. Stuart Russell & Peter Norvig,Artificial Intelligence: A Modern Approach 

4th Edition, Pearson, 2020 

2. Elaine Rich, Kevin Knight, Shivashankar B. Nair,Artificial Intelligence 

3rd Edition, McGraw-Hill Education 

 

 
 

Reference Books: 

1. Patrick Henry Winston,Artificial Intelligence.3rd Edition, Pearson 

2. Poole and Mackworth,Artificial Intelligence: Foundations of Computational Agents 

Cambridge University Press 

3. Rajendra Akerkar,Introduction to Artificial Intelligence ,PHI  Learning 

Web Links and Video Lectures (E-Resources): 

1. Elements of AI: https://www.elementsofai.com/  

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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2. AI Education Guidelines: https://ai4k12.org/  

3. AI Problem solving: https://www.geeksforgeeks.org/problem-solving-in-artificial-intelligence/  

4. AI Agents and Environments:   

                 https://www.tutorialspoint.com/artificial_intelligence/artificial_intelligence_quick_guide.html 

             5. AI Applications: https://cloud.google.com/discover/ai-applications  

Activity-Based Learning /Practical-Based Learning: 

1. http://nptel.ac.in 

2. https://swayam.gov.in  

Suggested Skill Activities: 
  

1. Develop a Python program to simulate different search strategies (BFS, DFS, A*) with 

visualization 

2. Build an AI agent that uses rule-based reasoning (forward/backward chaining) for diagnostics 

or decision-making 

3. Solve a real-world challenge (e.g., warehouse path planning or smart assistant) using AI 

algorithms in teams 

4. Create a rule-based chatbot using NLP libraries like NLTK/spaCy 

5. Visualize search tree expansion or planning problem using NetworkX or Graphviz 

6. Debug an AI system (search-based or rule-based) with intentional flaws (e.g., incorrect 

inference) 

7. Design an AI-based home assistant, game solver, or intelligent tutor using 2–3 AI concepts 

8. Contribute to an open-source AI project on GitHub (e.g., issue fix, documentation, model 

addition) 

 

 

 

 

 

 

 

 

 

 

https://www.tutorialspoint.com/artificial_intelligence/artificial_intelligence_quick_guide.html
http://nptel.ac.in/
https://swayam.gov.in/


Item 02:05 – Annexure III   

 

Proceedings of the 2nd Academic Council [13.03.2025]                               112                      

Course 

Code: 
24AI 303 

Course 

Title: 

Data Management & Database 

Management System 

Credits: 4 L – T – P 3-0-2 

 

Course Objectives (COBs) 

By the end of this course, students will be able to: 

1. Understand the fundamental concepts of database systems, data models, and 

architectures. 

2. Apply relational modeling concepts to design structured and normalized databases for 

real-world applications. 

3. Develop efficient SQL queries to store, manipulate, and retrieve data from relational 

databases. 

4. Analyze transaction management, concurrency control, and recovery techniques to 

ensure data consistency and reliability. 

5. To enable students to understand and apply NoSQL and cloud database technologies 

for storing, managing, and analyzing large-scale data relevant to AI and Data Science 

applications. 

Teaching-Learning Process: 

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

20. Chalk and Talk 

21. Peer Learning 

22. Interactive session 

23. Hands-on Labs 

24. Project based Learning 

 

UNIT I – INTRODUCTION TO DATABASES AND DATA MODELING 
[9 

hours] 

 Purpose and need for databases, Limitations of file-based systems,   Components of a DBMS ,  

Types of database users and database system architecture,  Data models: Hierarchical, Network, 

Relational, Object-oriented, Entity-Relationship (ER) Model: Entities, attributes, relationships 

,Keys: primary, candidate, super, foreign keys, Extended ER concepts: generalization, 

specialization, aggregation ER to relational schema mapping, Case Study: Modeling a hospital 

or student information system 

UNIT II – RELATIONAL MODEL AND SQL  
[9 

hours] 

Relational data model: schema, tuples, domains, integrity rules, Relational algebra: selection, 

projection, joins, set operations,   Structured Query Language (SQL):DDL (CREATE, 
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ALTER, DROP),DML (INSERT, UPDATE, DELETE),DCL, TCL (COMMIT, 

ROLLBACK, GRANT)Constraints: NOT NULL, UNIQUE, PRIMARY KEY, FOREIGN 

KEY, CHECK,  GROUP BY, HAVING, nested queries and views,  Joins: inner, outer 

(left/right/full), self-joins,  Indexes, sequences, and triggers (introductory). 

 

UNIT III – RELATIONAL DATABASE DESIGN AND NORMALIZATION 
[9 

hours] 

ER and EER-to-Relational mapping ,Update anomalies , Functional dependencies , Inference 

rules – Minimal cover – Properties of relational decomposition – Normalization – 1NF, 2NF, 

3NF, BCNF, 4NF, 5NF , Case Study: Normalizing a retail inventory or library database 

 

UNIT IV – TRANSACTION  
[9 

hours] 

Transaction concepts – ACID properties – Schedules – Serializability – Concurrency Control 

– Two-phase locking techniques – Deadlock – Occurrence and Recovery 

 

UNIT V – NOSQL AND CLOUD DATA PLATFORMS 
[9 

hours] 

 Introduction to NoSQL Databases: Types (Key-Value, Document, Column, Graph),  MongoDB 

CRUD operations, Collections, Indexing , Differences between SQL and NoSQL,  Introduction 

to Cloud DBs: Amazon RDS, Google BigQuery, Firebase ,  Use Cases in AI/DS: Data Lake vs 

Data Warehouse 

 

Laboratory Component:        [30 hours] 

Any 12 experiments have to be completed from the following list of experiments. 
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S.No. Name of the Excersises 

1 Design an ER model for a college library or hospital. 

2 Create tables with primary key, foreign key, and check constraints. 

3 

To perform data insertion, deletion, and retrieval using basic SQL DML and SELECT 

queries. 

4 To use aggregate functions and group data for analysis and reporting. 

5 To retrieve data from multiple tables using different types of joins and subqueries. 

6 Perform INNER JOIN, LEFT JOIN, and nested queries. 

7 Normalize tables to eliminate redundancy. 

8 To create views for data abstraction and indexes for performance improvement. 

9 Demonstrate transaction behavior. 

10 Categorize and compare Key-Value, Document, Column, and Graph DBs 

11 Insert, update, delete documents in collections 

12 Create and test single and compound indexes on large datasets 

13 Query a dataset using both SQL and MongoDB syntax 

14 Store user data (e.g., ML model usage logs) and query by key 

Course outcomes:  

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

CO1 

Apply data modeling concepts to design Entity-Relationship diagrams for real-

world problems. 

CO2 

Use SQL to create, query, and manage relational databases for practical 

applications. 

CO3 

Apply normalization techniques to design efficient and consistent database 

schemas. 

CO4 

Apply transaction control and concurrency techniques to ensure data consistency 

in multi-user environments.. 

CO5 

Apply NoSQL and cloud-based database systems to model, store, and query 

structured and unstructured data for AI and Data Science use cases. 
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COs and POs Mapping: 

COs 

Pos 

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

2 

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

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

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

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

CO5 3 2 1 1 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 

Reduce

d Marks 

Tota

l 

Final 

mark

s 

Continuous Internal 

Examination (CIE) - 

Theory 

CIE – I 100 

50 

10

0 
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 
10

0 
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. 
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Text Books: 

1. Abraham Silberschatz, Henry F Korth, S Sudharshan, “Database System Concepts'', 6th 

Edition, Tata Mc Graw Hill, 2011.  

2. Ramez Elmasri, Shamkant B. Navathe, Fundamentals of Database Systems, 7th Edition, 

Pearson, 2017.   

Reference Books: 

1. Toby Teorey, Sam Lightstone, Tom Nadeau, H. V. Jagadish, “Database Modeling And Design 

– Logical Design”, Fifth Edition, Morgan Kaufmann Publishers, 2011.  

2. Carlos Coronel, Steven Morris, and Peter Rob, Database Systems: Design, Implementation, 

and  Management, Ninth Edition, Cengage learning, 2012 

3. Thomas M. Connolly, Carolyn E. Begg, Database Systems – A Practical Approach to Design,  

Implementation, and Management, Sixth Edition, Global Edition, Pearson Education, 2015. 

4. Hector Garcia-Molina, Jeffrey D Ullman, Jennifer Widom, "Database Systems:The Complete 

Book", 2nd edition, Pearson. 

Web Links and Video Lectures (E-Resources): 

1. ER Model: https://byjus.com/gate/entity-relationship-model-in-dbms-notes/ 

2. SQL: https://www.w3schools.com/sql/ 

3. Normalization: https://www.geeksforgeeks.org/introduction-of-database-normalization/ 
4. ACID Properties: https://www.geeksforgeeks.org/introduction-of-database-normalization/ 
5. Mongo DB: https://www.mongodb.com/ 

Activity-Based Learning /Practical-Based Learning: 

1. http://nptel.ac.in 

2. https://swayam.gov.in  

Suggested Skill Activities:  

1. A company has 10 employees. Create a table to store their personal details and salary details. 

2. The college comprises 6 departments. Write SQL query to find the topper in each semester in 

each department. 

3. The college comprises 6 departments. Use joins to help transport office to display the name of 

students from same place. 

4. Write PL/SQL program to display the result of students and include trigger a message when the 

result is pass. 

5. Write SQL query to display the toppers in the current semester and order by department. 

http://nptel.ac.in/
https://swayam.gov.in/
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6. Create an ER diagram using online tools (e.g., dbdiagram.io, Lucidchart). 

7. Load and query data in MongoDB or Firebase (e.g., student records, to-do list). 

8. Analyze use cases like batch ML training vs real-time IoT analytics 

9. Store and visualize user query logs from a chatbot using Firestore. 

10. Analyze COVID-19 or global ML datasets using SQL in BigQuery. 

11. Create a document-based movie database in MongoDB and enable fuzzy search. 

 

 

 

Course Code: 24CS301 Course Title: Data Structures & Algorithms 

Credits: 4 L – T – P 3-0-2 

Pre-requisite 
24CS331: Programming for 

Problem Solving using Python 

24CS201: Programming for 

problem solving using C 

Common to AI&DS,CSE(AI&ML) 

 

Course objectives: 

 To introduce fundamental data structures such as arrays, linked lists, stacks, and queues, 

and demonstrate their role in solving real-world computing problems. 

 To enable students to apply tree and graph structures for efficient data storage, retrieval, 

and processing in practical applications such as spell-checking, networking, and hierarchical 

data systems. 

 To equip learners with algorithmic strategies like divide-and-conquer, greedy methods, 

backtracking, and dynamic programming to develop solutions for optimization and decision-

making problems. 

 To provide an understanding of advanced data structures such as tries, heaps, disjoint 

sets, and hash tables, and their applications in areas such as memory management, indexing, 

and real-time systems. 

 To bridge theory and practice by integrating data structure knowledge into realistic 

problem-solving, through skill activities. 

Teaching-Learning Process: 

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

1. Chalk and Talk 

2. Multimedia Presentations 

3. Think-Pair-Share 

4. Project based Learning 

5. Problem-Solving in Class 

6. Real-World Case Discussions 

7. Mini Hackathons 

8. Flipped Class 

 



Item 02:05 – Annexure III   

 

Proceedings of the 2nd Academic Council [13.03.2025]                               112                      

UNIT I – INTRODUCTION AND FUNDAMENTAL DATA STRUCTURES [9 hours] 

Overview of algorithms and real-world applications. Time and space complexity analysis. Arrays, 

Strings, Structures – real-world use cases (e.g., text processing, sensors), Linked Lists – single, 

double, circular,  Stack – expression evaluation, syntax checking,  Queue – circular queue, priority 

queue, applications in scheduling ,  Recursion vs Iteration, Real-world use cases:: Balanced 

parentheses, Undo-redo systems, and task queue management 

UNIT II – TREES AND THEIR APPLICATIONS [9 hours] 

Trees - Tree Terminology – Binary Trees ––Expression Tree - Binary Search Trees–AVL 

Trees- - Tree Traversals-Priority Queues (Binary Heap). -   Trie (prefix tree) and real-time use in 

autocomplete and spell check,  Segment Tree / Binary Indexed Tree (introductory level),  

Applications in databases, compilers, dictionaries,  Real-world problems: Spell checkers, auto-

suggestion engines, Huffman coding. 

UNIT III – GRAPHS AND NETWORKED SYSTEMS [9 hours] 

Graphs – Definitions, Traversals – BFS, DFS, Shortest-Path Algorithms,Dijkstra’s Algorithm, 

Minimum Spanning Tree: Prim’s Algorithm, Kruskal’s Algorithm, Applications in: Social 

networking (friend suggestion),GPS and route finding, Dependency resolution (course planning, 

software builds) 

UNIT IV – SEARCHING, SORTING, AND PROBLEM SOLVING TECHNIQUES [9 hours] 

 Searching: Binary search and variants ,  Sorting algorithms: Quick sort, Merge sort, Heap sort,  Divide 

and conquer technique , Greedy algorithms – real-life examples (coin change, activity selection),  

Backtracking – N-Queens, Sudoku solver,  Dynamic Programming: Knapsack, Longest Common 

Subsequence (LCS), Matrix Chain Multiplication ,Applications in: Inventory and resource 

optimization optimization, pattern matching, scheduling 

UNIT V – HASHING, MEMORY MANAGEMENT, AND REAL-WORLD 

APPLICATIONS 

[9 hours] 

Hashing and Hash Tables – collision handling, load factor, real-world use in databases, Disjoint Set 

(Union-Find) – for connected components, social networks.  Memory management techniques and 

garbage collection logic, Real-world applications:: Real-time search (e.g., Google  

autocomplete),Social network graphs (Facebook friend suggestions),Fraud detection using graph 

cycles, Data structure use in OS/DBMS (e.g., page replacement, indexing) 
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Laboratory Component:         [30 hours] 

 

S.No. Name of the Experiment 

1 Implement singly and doubly linked lists with insertion, deletion, and search. 

2 Implement a stack using array or linked list. Use it to evaluate postfix expressions. 

3 Implement linear and circular queues; simulate a printer or task scheduler. 

4 Implement factorial, Fibonacci, and binary search using both recursion and iteration. 

5 Develop a program that checks if parentheses in an expression are balanced 

6  Implement Binary Search Tree (BST)  and perform inorder, preorder, postorder traversal.  

7 Build an expression tree from a postfix expression and evaluate it. 

8 Implement a priority queue using min-heap or max-heap.. 

9 Implement Dijkstra’s algorithm for shortest path detection. 

10 Implement Prim’s and Kruskal’s algorithms to find MST. 

11 Implement and compare quick sort, merge sort, and heap sort. 

12 Implement binary search and compare with linear search. 

13 Implement a hash table with chaining or open addressing. 

14 To solve string analysis problems using hash structures.. 

15 Implement first-fit and best-fit memory allocation strategies.. 

 
Course outcomes: 

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

CO No. Course Outcomes Cognitive 

Level 

CO1 Apply fundamental data structures such as arrays, linked lists, stacks, and 

queues to model and solve real-world problems. 

K3 

CO2 Apply tree data structures and their operations to develop efficient 

algorithms for data processing and retrieval 

K3 

CO3 Use graph algorithms to solve problems involving networks, maps, and 

dependency relationships 

K3 

CO4 Apply algorithmic strategies such as divide and conquer, greedy, 

backtracking, and dynamic programming to solve real-world 

optimization problems. 

K3 

CO5 Apply hashing, memory management, and disjoint set structures to solve 

real world problems. 

K3 
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COs and POs Mapping: 
  

 

COs 

 

 

KL 

Pos 

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

CO1 K3 3 2 1 1 1 - - - 1 - - 2 

CO2 K3 3 2 1 1 1 - - - 1 1 - 2 

CO3 K3 3 2 1 1 1 - - - 1 1 - 1 

CO4 K3 3 2 1 1 1 1 - - 1 1 - 1 

CO5 K3 3 2 1 1 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 

 

Assessment Pattern: 
 

Bloom’s 

Category  

Continuous Assessment 

Tests 

Terminal 

Examination 

1 2 

Remember 20 20 20 

Understand 40 40 40 
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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. 

Text Books: 

1. Mark Allen Weiss, “Data Structures and Algorithm Analysis in C”, 2nd Edition, Pearson 

Education,2020. 

2. Kamthane, “Introduction to Data Structures in C”, Pearson Education, 2020 

Reference Books: 

1. Langsam, Augenstein and Tanenbaum, Data Structures Using C and C++, 2nd Edition, 

Pearson Education, 2015. 

2. Thomas H. Cormen, Charles E. Leiserson, Ronald L.Rivest, Clifford Stein, 

“Introduction to Algorithms”, Second Edition, Mcgraw Hill, 2002. 

3. Alfred V. Aho, Jeffrey D. Ullman,John E. Hopcroft ,Data Structures and Algorithms, 1st 

edition, Pearson, 2002. 

4. Kruse, Data Structures and Program Design in C, 2nd Edition, Pearson Education, 

2006. 

Web Links and Video Lectures (E-Resources): 

1. Data structures and algorithms: 

https://www.coursera.org/specializations/data- structures-algorithms 

2. C++ data structures: 

https://www.tutorialspoint.com/cplusplus/cpp_data_structures.

htm 

3. Data structures Tutorial: https://www.geeksforgeeks.org/data-structures/ 

4. Data structures: https://onlinecourses.swayam2.ac.in/cec19_cs04/preview 

5. C++ DSA: https://www.javatpoint.com/cpp-dsa 

 

Activity-Based Learning /Practical-Based Learning: 

1. https://swayam.gov.in 

2. https://www.cs.usfca.edu/~galles/visualization/Algorithms.html 

Apply 40 40 40 

Analyze 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

https://www.coursera.org/specializations/data-structures-algorithms
https://www.coursera.org/specializations/data-structures-algorithms
https://www.tutorialspoint.com/cplusplus/cpp_data_structures.htm
https://www.tutorialspoint.com/cplusplus/cpp_data_structures.htm
https://www.geeksforgeeks.org/data-structures/
https://onlinecourses.swayam2.ac.in/cec19_cs04/preview
https://www.javatpoint.com/cpp-dsa
https://swayam.gov.in/
https://www.cs.usfca.edu/~galles/visualization/Algorithms.html
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Suggested Skill Activities: 

1. Debug a broken implementation of a circular queue 

2. Implement a basic search bar that uses a Trie for prefix matching. 

3. Write a program to keep track of patients as they check into a clinic, assigning them 

to doctors on a first-come-first-serve basis. 

4. Given any number, find whether that number is present in the binary tree. If present 

then find the level at which it is present. 

5. Customer Service Queue Simulation in C using the Queue ADT 

6. Twenty-five numbers are entered from the keyboard into an array. The number to 

be searched is entered through the keyboard by the user. Write a program to find if 

the number to be searched is present in the array and if it is present, display the 

number of times it appears in the array. 

7. For the given route map with cost of transportation between different cities, find the 

shortest route from the source city to all other cities. 

8. Given a simple social network graph, suggest new friends using mutual connections 

(BFS/DFS). 

9. Mini Project : Build a command-line or GUI-based auto-complete tool like Google 

search. 

10. Compare documents to find the longest common subsequence (LCS) between them. 

11. Detect cycles in a transaction network to flag suspicious activities. 

12. Use hashing and search/sort techniques to build a basic inventory system. 

 

 

 

Course 

Code: 
24CS302 

Course 

Title: 
Object Oriented Programming using Java  

Credits: 4 L – T – P 3-0-2 

Pre-

requisite 

24CS331: Programming for 

Problem Solving using 

Python 

24CS201: Programming for 

problem solving using C 

Common to AI&DS,CSE(AI&ML) 
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Course objectives: 

 To understand the basic concepts, features of object-oriented programming and java programming. 

 To apply the concepts of Methods, Inheritance, packages and Interfaces. 

 To apply the java applications with exception handling and threads. 

 To use the concepts of I/O, Generics and String handling. 

 To introduce the design of Graphical User Interface using AWT and Swing Controls. 

Teaching-Learning Process: 

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

1. Chalk and Talk 

2. Demonstrations 

3. Problem-Based Learning 

4. Peer Programming 

5. Project based Learning 

 

UNIT I – INTRODUCTION TO JAVA PROGRAMMING & FUNDAMENTALS [9 hours] 

 Overview of Java platform and features: JVM, JRE, JDK, Java program structure, compiling and 

running Java programs, Data types, variables, operators, type casting, Control structures: if-else, 

switch, loops (for, while, do-while), Arrays – single and multidimensional, String handling and built-

in functions (String, StringBuffer, StringBuilder),  Introduction to Exception Handling (try, catch, 

finally, throw, throws), Applications: Basic calculators, string processors, and array-based apps 

 

UNIT II – CLASSES, OBJECTS, AND CONSTRUCTORS [9 hours] 

Object-Oriented Programming Concepts: Encapsulation, Abstraction, Defining classes and objects in 

Java, Constructors: Default, Parameterized, Constructor Overloading, Static variables and methods, 

Access specifiers: public, private, protected, default, Method Overloading, Applications: Student 

record system, basic user registration models, Applications: Student record system, basic user 

registration models. 

 

UNIT III – INHERITANCE AND POLYMORPHISM [9 hours] 

Types of inheritance in Java (Single, Multilevel, Hierarchical) ,  Method overriding and runtime 

polymorphism ,  super keyword and constructor chaining ,  Abstract classes and methods ,  Interfaces 

and multiple inheritance through interfaces ,  Introduction to packages and access control, 

Applications: Employee management, vehicle rental systems 
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UNIT IV – COLLECTIONS, EXCEPTION HANDLING, AND FILE I/O [9 hours] 

Advanced Exception Handling (User-defined exceptions, try-catch nesting), Java Collections 

Framework: List, Set, Map (ArrayList, LinkedList, HashSet, TreeSet, HashMap), Iterators and 

Enhanced for loop ,  Introduction to File I/O: FileReader, FileWriter, BufferedReader, 

BufferedWriter, Reading and writing objects using Serialization, Applications: Contact book, file-

based product catalogs, grade recorders 

 

UNIT V – MULTITHREADING, GUI PROGRAMMING & EVENT HANDLING [9 hours] 

Thread lifecycle, thread creation (Thread class, Runnable interface) ,  Thread synchronization, Inter-

thread communication ,  Java GUI basics: Introduction to AWT and Swing , Layout Managers, Event 

Delegation Model ,  Handling GUI Events: ActionListener, Mouse Listener,  Building basic forms and 

interfaces with buttons, labels, text fields, Applications: Chat apps, form-based systems, simulation 

apps 

 

Laboratory Component:         [30 hours] 

 

 

S.No

. 
Name of the Experiment 

1 Write Java programs using control structures (if, switch, loops) 

2 To apply arrays for structured data storage. 

3 Create a program using strings and string methods 

4 Design a class with constructors and methods (e.g., Bank Account) 

5 Implement single and multilevel inheritance (e.g., Employee Hierarchy) 

6 Use interfaces and abstract classes in a project 

7 Create a file-based student record management system 

8 Develop a program with ArrayList and exception handling. 

9 Implement multithreading using Runnable and Thread class 

10 .Build a GUI login form using Swing and event handling 

11 Create a multi-threaded countdown timer with GUI 

12 Develop a Java application to solve the above problem using an interface. 

13 Develop applications to demonstrate Exception Handling and user defined exception.. 

14 Develop a mini project for any application using Java concepts. 
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Course outcomes:  

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

CO 

No. 

Course Outcomes Cognitive 

Level 

CO1 
Apply control structures, arrays, and string operations to develop basic Java 

applications. 

K3 

CO2 
Apply object-oriented principles to design and implement modular Java 

applications using classes and constructors 

K3 

CO3 
Apply inheritance, polymorphism, and interfaces to develop scalable and 

extensible Java applications 

K3 

CO4 
Apply collections, exception handling, and file I/O to develop robust and 

data-driven Java applications. 

K3 

CO5 
Apply GUI components, event handling, and synchronization techniques to create 

interactive and multithreaded Java applications 
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 

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

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

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

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

Continuous 

Assessment 
75 75 100 25 
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Laboratory 
Model Lab Exam 25 25 

End Semester 

Examination (ESE) 

Theory Exam 100 35 

50 50 

Lab Exam 100 15 

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. Schildt, Herbert, and Danny Coward. 2024. Java: The Complete Reference. 13th ed. New 

York: McGraw Hill. 

Reference Books: 

1.Budd, T., 2002. Understanding Object-oriented programming with Java. Pearson Education. 

2. Somashekara, M.T., Guru, D.S. and Manjunatha, K.S., 2024. Object-Oriented Programming 

with java. phi learning pvt. ltd. 

3. Schildt, H., 2015. Introducing JavaFX 8 Programming. McGraw Hill Professional. 

Web Links and Video Lectures (E-Resources): 

1.Introduction to Java: https://www.youtube.com/watch?v=OjdT2l-EZJA 

2.Encapsulation: https://www.youtube.com/watch?v=K9gQwLeNXyw 

3. Inheritance: Lecture 13: Inheritance 

4.Packages: https://www.youtube.com/watch?v=TwU3cv1FFis 

5.Exception Handling: https://www.youtube.com/watch?v=vUov8EkjZjU 

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 

https://www.youtube.com/watch?v=OjdT2l-EZJA
https://www.youtube.com/watch?v=K9gQwLeNXyw
https://www.youtube.com/watch?v=rxsl1TzcEgg
https://www.youtube.com/watch?v=TwU3cv1FFis
https://www.youtube.com/watch?v=vUov8EkjZjU


Item 02:05 – Annexure III   

 

Proceedings of the 2nd Academic Council [13.03.2025]                               112                      

Activity-Based Learning /Practical-Based Learning: 

1.http://nptel.ac.in 

2.https://swayam.gov.in  

Suggested Skill Activities:  

1. Create a simple calculator using control structures 

2. Write a program to validate email and password formats 

3. Model a Book and Library system using classes 

4. Manage a product catalog using ArrayList and HashMap 

5. Create a billing system with custom exception handling 

6. Simulate a bank ATM with concurrent threads 

7. Design a basic quiz application with buttons and events 

8. Write a Java class to represent a "Car". The class should have attributes like model, color, and 

year, and methods such as start(), stop(), and display Details(). 

9. Implement a Student class with attributes like name, age, and grade. Write two constructors: one 

default constructor and one parameterized constructor. Use this keyword to distinguish between 

instance variables and parameters. 

10. Create a class Bank Account with private attributes for account number and balance. Provide 

public methods to set and get the values of these attributes. 

11. Write a program that uses conditional statements (if-else, switch) and loops (for, while) to find 

the sum of all even numbers from 1 to 100. 

12. Create a program that simulates a file reading operation, where it attempts to open a file (non-

existent or valid). Use try-catch to handle possible IOException and finally to close resources 

regardless of whether an exception occurs. 

13. Implement a program with two threads: one that produces data and another that consumes data. 

Use wait() and notify() to coordinate communication between the threads. 

14. Develop a multi-threaded Bank Account System where multiple threads simulate transactions 

(e.g., deposits and withdrawals). Use synchronization to prevent issues with concurrent access to 

the account balance. 

15. Create a program that: 

a. Reads text from an input file (data.txt). 

b. Writes content to an output file (output.txt). 

 

 

http://nptel.ac.in/
https://swayam.gov.in/
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Course 

Code: 
24AI351 

Course 

Title: 

Mini Project – I (Design & Programming 

Fundamentals)  

Credits: 1 L – T – P 0-0-2 

 

Course objectives 

 To enable students to apply foundational programming and data science principles to real-

world problems. 

 To enhance logical reasoning, problem-solving, and technical implementation skills. 

 To simulate simple AI-based systems through design and experimentation. 

 To prepare students for future AI projects by nurturing a design-first mindset. 

 

Module I - 1. Problem Identification &  Analysis:                                                                (5 hours) 

 Understanding user needs 

 Identifying a solvable AI/DS problem 

 Writing problem statement and defining scope 

Module II - 2. Tools and Technology Stack Selection:                                                         (10 hours) 

 Review of programming languages (C/C++/Python) 

 Choosing between Python/C++ 

 Libraries: NumPy, Pandas, Matplotlib (optional: Scikit-learn, NLTK) 

 IDEs and development environments 

Module III - System Design and Data Flow:                                                                (10 hours) 

 Use case diagrams / flowcharts 

 Class diagrams (for OOP-based designs) 

 Logic development and data structure selection 

Module IV - Implementation and Simulation                                                            (5 hours) 

 Coding and module testing 

   Debugging and validation 

   Simulating outputs (static or dynamic) 

Sample Projects 
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1. Student Performance Prediction 

Problem: Predict whether a student will pass/fail based on study hours, attendance, and test 

scores. 

Tech Stack: Python, Scikit-learn (Logistic Regression), Matplotlib 

Skills Gained: Data preprocessing, basic classification 

2. Simple Rule-Based Chatbot for FAQs 

Problem: Automate responses for student queries related to admission or timetable. 

Tech Stack: Python, NLTK or Regex 

            Skills Gained: Rule-based NLP logic, pattern matching 

3. Library Book Recommendation System 

Problem: Recommend books to students based on category and user interest. 

Tech Stack: Python, Cosine Similarity, Pandas 

Skills Gained: Data handling, similarity measures 

4. Weather Trend Analyzer 

Problem: Analyze 5-year weather data to visualize temperature and rainfall trends. 

Tech Stack: Python, Pandas, Seaborn, OpenWeatherMap (optional) 

Skills Gained: Data visualization, API usage 

5. Expense Tracker Application 

Problem: Build a console-based tool to log and analyze monthly expenses. 

Tech Stack: C++ or Python, File I/O 

Skills Gained: OOP design, user input handling 

6. Resume Ranker (Keyword-Based) 

Problem: Rank resumes based on keyword matching for a given job description. 

Tech Stack: Python, TF-IDF, NLTK 

Skills Gained: Tokenization, text matching 

7. Smart Canteen Queue Tracker (Simulated) 

Problem Statement: Simulate a queue system to show waiting time based on student inflow in 

canteens. 

Tech Stack: C++ or Python, Queues/Stacks (Data Structures) 

Innovation: Allow priority queue for staff or pre-orders. 

Learning Outcome: Data structure implementation, simulation design. 
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8. Student Performance Predictor 

Problem Statement: Predict student performance (pass/fail or grades) using past academic 

records and demographic data. 

Tech Stack: Python, Pandas, Matplotlib, Scikit-learn (Logistic Regression) 

Innovation: Use visualizations to identify weak areas; suggest improvement plans. 

Learning Outcome: Regression models, data preprocessing, evaluation metrics. 

Tools and Technologies 

 Languages: C, C++, Java, Python 

 IDE: VS Code, Eclipse, Turbo C++, IDLE 

 Version Control: Git, GitHub 

 Documentation: Markdown, LaTeX, MS Word 

Course outcomes:  

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

CO 

No. 

Course Outcomes Cogniti

ve 

Level 

CO1 
Identify real-life problems that can be solved using basic AI or DS concepts. K3 

CO2 
Apply data structures and object-oriented programming for solution design K3 

CO3 
Perform exploratory data analysis and basic visualization on datasets. K3 

CO4 
  Build rule-based or data-driven simple prototypes using Python or C++.   K3 

CO5 
Document the mini project lifecycle from problem definition to conclusion. K3 
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COs and POs Mapping: 

COs 
POs PSOs 

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

CO

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

CO

2 
2 2 1 1 2 - - - 2 1 - 1 2 2 

CO

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

CO

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

CO

5 
3 2 1 2 2 - - - 2 1 - 1 2 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 

Reduce

d Marks 

Tota

l 

Final 

mark

s 

Continuous Internal 

Assessment 

Evaluation of Different 

modules of work and 

Mini project 1 Report 

100 75 10

0 

 

100 

End Semester 

Examination (ESE) 
Exam 100 25 

Total 100 

 

 

 

Course Code: 24MC301 Course Title: Sports & Yoga for Youth Empowerment -II 

Credits: 0 L – T – P 0 – 0 - 2 

 

Course objectives: 

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 

Introduction to Sports Training-Meaning, Definition, Scientific Principles of Sports Training, 

effect of exercise in a body-Strength and its types. 
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UNIT II   SPORTS PSYCHOLOGY  

Introduction – Sports Psychology-Sports performance-sports participation in Psychological  

Development-aggression –Building of self-confidence and sports performance. 

 

UNIT- III     YOGA FOR POSITIVITY 

 Details of Indian yogic system, Power of Mind- benefits of positive thinking-drug awareness-

personality development - Need of value education 

 

UNIT – IV   MINDFUL LIVING 

 

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 

 

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 

 

Course outcomes:  

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

 

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 Bartlett 

Publishers, Sudbury 

2. Fitness Education, Teaching Concepts – Based Fitness in Schools, 

1997, Garsuch scaris brick Publishers, Arizona 
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Course Code: 24MA401 Course Title: Discrete Mathematics (AI & DS) 

Credits: 3 L – T – P 3 – 0 – 0 

 

Course objectives: 

To extend student’s logical and mathematical maturity and ability to deal with abstraction. 

 To understand the basic concepts of combinatorics and graph theory.  

 To familiarize the applications of algebraic structures.  

 To understand the concepts and significance of Lattices and Boolean algebra which are widely used    

    in Computer science and Engineering. 

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 – Logic and Proofs    [9 hours] 

Propositional Logic – Propositional Equivalences - Predicates and Quantifiers – Nested Quantifiers – 

Rules of Inference - Introduction to Proofs – Proof Methods and Strategy. 

 

UNIT II – Combinatorics [9 hours] 

Mathematical Induction – Strong Induction and Well Ordering – The Basics of Counting – The 

Pigeonhole Principle – Permutations and Combinations – Recurrence Relations – Solving Linear 

Recurrence Relations – Generating Functions – Inclusion and Exclusion Principle and its Applications. 

 

UNIT III – Graphs [9 hours] 

Graphs and Graph Models – Graph Terminology and Special Types of Graphs – Matrix Representation 

of Graphs and Graph Isomorphism – Connectivity – Euler and Hamilton Paths. 

 

UNIT IV – Algebraic Structures [9 hours] 

Algebraic Systems – Semi Groups and Monoids - Groups – Subgroups – Homomorphism’s – Normal 

Subgroup and Cosets – Lagrange’s Theorem – Definitions and Examples of Rings and Fields.  
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UNIT V – Lattices and Boolean Algebra [9 hours] 

Partial Ordering – Posets – Lattices as Posets – Properties of Lattices - Lattices as Algebraic Systems – 

Sub-Lattices – Some Special Lattices – Boolean algebra – Sub-Boolean Algebra – Boolean 

Homomorphism. 

 

Course outcomes:  

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

CO1 
Apply propositional logic, quantifiers and proof strategies to validate 

mathematical statements. 
K3 

CO2 
Use combinatorial techniques like permutations, recurrence relations and 

generating functions to solve counting problems. 
K3 

CO3 
Construct graphs using matrix representation and graph isomorphism 

concepts. 
K3 

CO4 
Apply Lagrange’s Theorem and algebraic structures to solve problems on 

rings and fields. 
K3 

CO5 
Apply the concepts of Lattices and Boolean algebra to solve problems in 

algebraic and logic circuits. 
K3 

COs and POs Mapping: 

COs 
POs 

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

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

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

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

CO4 - 2 2 2 - - - - - - - - 

CO5 - 2 2 2 - - - - - 2 - - 

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 
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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 

 

 

 

 

 

 

 

 

 

Text Books: 

1. Rosen. K.H., "Discrete Mathematics and its Applications", 7th Edition, Tata McGraw Hill Pub. 

Co. Ltd., New Delhi, Special Indian Edition, 2017.  

2. Tremblay. J.P. and Manohar. R, "Discrete Mathematical Structures with Applications to Computer 

Science", Tata McGraw Hill Pub. Co. Ltd, New Delhi, 30th Reprint, 2011. 

Reference Books: 

1. Grimaldi. R.P. "Discrete and Combinatorial Mathematics: An Applied Introduction", 5th 

Edition, Pearson Education Asia, Delhi, 2013. 

2.  Koshy. T. "Discrete Mathematics with Applications", Elsevier Publications, 2006.  

3.  Lipschutz. S. and Mark Lipson., "Discrete Mathematics", Schaum’s Outlines, Tata 

McGraw Hill Pub. Co. Ltd., New Delhi, 3rd Edition, 2010. 

 

Equivalent NPTEL/SWAYAM Courses 

Course Title Course Instructor  Host Institute 

Discrete Mathematics  Dr. Aditi Gangopadhyay IIT Roorkee 

 

 Web Links and Video Lectures (E-Resources): 

1. Isomorphism and Subgraphs https://www.nptelvideos.com/lecture.php?id=13725 

2. Euler Graphs, Hamiltonian Circuits https://www.nptelvideos.com/lecture.php?id=13727 

 

 

 

 

 

Bloom’s 

Category  

Continuous Internal 

Examination 

End Semester 

Examination 

1 2 

Remember 20 20 20 

Understand 40 40 40 

Apply 40 40 40 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

115

 

https://www.nptelvideos.com/lecture.php?id=13725
https://www.nptelvideos.com/lecture.php?id=13727


Item 02:05 – Annexure III 

 

 

Proceedings of the 2nd Academic Council [14.03.2025]                        

Course 

Code: 
24AI 401 

Course 

Title: 
Data Engineering 

Credits: 4 L – T – P 3-0-0 

 

Course Objectives (COBs) 
By the end of this course, students will be able to: 

To understand the principles and architectures of modern data engineering pipelines. 

 To work with distributed systems and big data frameworks like Hadoop and Spark. 

 To design scalable data ingestion, transformation, and storage systems for AI/DS workloads. 

To expose students to tools like Kafka, Airflow, NoSQL, and Cloud Data Warehouses. 

Teaching-Learning Process: 

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

1. Chalk and Talk 

2. Peer Learning 

3. Interactive session 

4. Hands-on Labs 

5. Project based Learning 

6. Case-Based Teaching 

7. Tool Demonstrations 

 

UNIT I – Introduction to Data Engineering and Pipelines [9 hours] 

  Evolution of Data Engineering,   Types of Data: Structured, Semi-Structured, Unstructured,  

Batch vs Real-Time Data Processing,  ETL vs ELT,  Introduction to Data Lake, Lakehouse, 

Data Warehouse 

UNIT II – Distributed Data Storage  [9 hours] 

HDFS and Hadoop Ecosystem,  File Formats: CSV, JSON, Parquet, Avro ,  Partitioning and 

Bucketing, Cloud Storage: AWS S3, GCP Cloud Storage,  Data Modeling for Data Lakes and 

Warehouses 

 

UNIT III – Data Processing with Apache Spark [9 hours] 

Spark Architecture (RDD, DAG, Executors),Spark SQL and Data Frames, Spark for ETL: joins, 

filters, aggregations,Use cases in AI/DS pipelines,Introduction to PySpark 
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UNIT IV – Real-Time Data Engineering Tools  [9 hours] 

Stream Processing Concepts, Apache Kafka: Producers, Consumers, Topics,   Kafka Integration 

with Spark and Flink ,  Apache Flink Overview, Case Study: Stream ingestion from sensors/IoT 

to database 

 

UNIT V – Workflow Orchestration  [9 hours] 

 Apache Airflow: DAGs, Tasks, Operators, Data Versioning & Lineage (e.g., DVC, Great 

Expectations),   Data Quality Checks and Monitoring,  Scalable Data Pipelines in the Cloud (AWS Glue, 

GCP Dataflow) 

 

Course Outcome: 

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

CO1 
Explain the architecture and components of modern data pipelines. 

CO2 

Build and deploy real-world ETL/ELT data pipelines using batch (e.g., Spark) and 

stream (e.g., Kafka) processing tools for AI/DS applications. 

CO3 

Develop and manage scalable data processing solutions using distributed storage 

(HDFS) and compute frameworks (Apache Spark) for large-scale AI/DS 

workloads. 

CO4 

Design and implement real-time data ingestion and workflow automation pipelines 

using message queues (Kafka) and orchestrators (Airflow) for AI/DS applications. 

CO5 

Design and implement data storage architectures using NoSQL databases (e.g., 

MongoDB, Cassandra) and cloud-native solutions (e.g., AWS S3, BigQuery) for 

AI/DS use cases. 
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COs and POs Mapping: 

COs 
Pos 

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

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

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

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

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

CO5 3 2 1 1 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) 

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 40 40 

Apply 40 40 40 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 
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Text Book: 

1. Fundamentals of Data Engineering: Plan and Build Robust Data Systems (Grayscale Indian 

Edition),by Joe Reis, Matt Housley 

2. Data Engineering for AI/ML Pipelines: Ultimate guide to data pipelines and architectures for 

AI/ML applications,by Venkata Karthik Penikalapati,Mitesh Mangaonkar 

3. The Definitive Guide Big Data Processing Made Simple by Bill Chambers and Matei 

Zaharia 

 

Suggested Skill Activities:  

1. Ingest stock prices from a public API (e.g., Alpha Vantage), process data in real time to detect 

rapid changes, store in MongoDB, and trigger alerts via Airflow. 

2. Simulate temperature/humidity sensors publishing to a broker, stream data via Kafka to Spark, 

store time-series data in InfluxDB, and visualize using Grafana. 

3. Stream live tweets based on keywords, analyze sentiment using Spark NLP, store results in 

Elasticsearch, visualize with Kibana. 

4. Batch process logs from e-commerce app, clean and transform with Spark, store structured data 

in PostgreSQL, and raw logs in S3.. 

5. Periodically fetch video stats (views, likes, comments) for a set of channels, stream to Kafka, 

process with PySpark, and store in Cassandra for analysis. 

6. Simulate vehicle GPS data, detect congestion zones by clustering frequent stops or delays.
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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: 

8. Chalk and Talk 

9. NPTEL and Other Videos  

10. Smart Class Room 

11. Field visit 

12. Project based learning 

13. 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. 

Course Outcomes 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 
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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: 

 

Assessment Pattern 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

COs 

Highest 

Cognitive 

Level  

     POs 

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

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

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

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

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

CO5 K2 
1 - -    - - 1 2 1 

- - - - 

Component Type of assessment 

Max 

Mark

s 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) 

CIE – I 100 
60 

100 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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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) 

 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 

(I) 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. 

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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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. 

 

 

Course 

Code: 
24AI 402 

Course 

Title: 
Optimization Techniques for AI 

Credits: 4 L – T – P 3-0-0 

 

Course Objectives 

To introduce fundamental concepts of optimization relevant to AI and ML. 

To provide analytical and algorithmic tools for convex and non-convex 

optimization. 

To apply gradient-based and gradient-free methods in ML/DL model training. 

To explore large-scale and stochastic optimization in practical AI problems. 

Teaching-Learning Process: 

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

14. Chalk and Talk 

15. Peer Learning 

16. Interactive session 

17. Hands-on Labs 

18. Project based Learning 

19. Case-Based Teaching 

20. Tool Demonstrations 

 

UNIT I – Basics of Optimization and Linear Programming [9 hours] 

Optimization problem structure ,  Linear programming: formulation, standard form,  Simplex 

method, duality and sensitivity,  Geometry of feasible regions. 

UNIT II – Unconstrained Optimization  [9 hours] 

Gradient descent, Newton’s method,Line search, trust region methods,Convergence 

analysis ,Condition number and ill-posedness,Application: Linear regression, logistic 

regression using gradient descent. 
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UNIT III – Constrained Optimization [9 hours] 

Lagrange multipliers,KKT conditions,Quadratic programming,Penalty and barrier 

methods,Use Case: SVM dual formulation using QP. 

 

UNIT IV – stochastic and Large-Scale Optimization [9 hours] 

Stochastic Gradient Descent (SGD), Mini-batch SGD,  Momentum, Nesterov accelerated 

gradient ,  Adam, RMSProp, Optimization in deep learning: exploding/vanishing gradients, 

learning rate scheduling. 

 

UNIT V – Metaheuristics and Evolutionary Algorithms [9 hours] 

 Overview of non-convex optimization, Genetic Algorithms (GA), Particle Swarm Optimization 

(PSO) ,  Simulated Annealing, CMA-ES,  Applications in hyperparameter tuning, feature selection 

 

Course outcomes:  

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

CO1 

Formulate and solve constrained and unconstrained optimization problems using 

mathematical techniques and computational tools in AI/ML contexts. 

CO2 Apply convex optimization principles in machine learning algorithms. 

CO3 
Implement gradient-based methods such as SGD and Adam for training deep models. 

CO4 

Implement and evaluate the convergence behavior and performance of optimization 

algorithms in large-scale AI and machine learning models.. 

CO5 

Apply evolutionary and metaheuristic algorithms to solve non-convex optimization 

problems in AI and machine learning tasks 

 

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       2 

CO3 3 2 1 1 1        

CO4 3 2 1 1 1        

CO5 3 2 1 1 1       2 
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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) 

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 

 

 

 

 

 

 

 

 

 

 

Text Books 

1. Boyd, Stephen, and Vandenberghe, Lieven.,Convex Optimization,Cambridge University Press, 

2004. 

2. Nocedal, Jorge and Wright, Stephen.,Numerical Optimization,Springer, 2nd Edition, 2006. 

 

Suggested Skill Activities:  

1. Manually derive and solve a linear programming problem; validate with Python solver  

2. Solve a constrained optimization problem using KKT conditions and CVXPY  

3. Train a Logistic Regression model using Gradient Descent vs Newton’s Method  

4. Compare performance of SGD, Adam, and RMSProp on training a deep learning model  

5. Apply Particle Swarm Optimization (PSO) to tune hyperparameters of a Decision Tree model 

Bloom’s 

Category  

Continuous Internal 

Examination 

End Semester 

Examination 

1 2 

Remember 20 20 20 

Understand 40 40 40 

Apply 40 40 40 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 
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6. Use Genetic Algorithms for feature selection on a real dataset (e.g., UCI dataset) 

7. Mini-project: Optimization in model selection or reinforcement learning (e.g., Q-learning tuning) 

 

 

 

 

Course 

Code: 
24AI 402 

Course 

Title: 
Foundations of Machine Learning 

Credits: 4 L – T – P 3-0-2 

 

Course Objectives 

 To introduce fundamental concepts and mathematical foundations of machine learning. 

 To develop algorithms for supervised, unsupervised, and basic reinforcement learning. 

 To apply ML models to real-world AI and data science problems. 

 To evaluate and interpret the performance of machine learning algorithms. 

 

Prerequisites: 

Linear Algebra 

Probability & Statistics 

Programming in Python 

Data Structures 

Teaching-Learning Process: 

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

1. Chalk and Talk 

2. Peer Learning 

3. Interactive session 

4. Hands-on Labs 

5. Project based Learning 

6. Case-Based Teaching 

7. Tool Demonstrations 

 

UNIT I – Introduction to Machine Learning [9 hours] 

 ML vs AI vs Data Science,  Types of ML: Supervised, Unsupervised, Semi-supervised, 

Reinforcement, Applications in AI and DS,  Steps in building ML models,  Data 

representation and preprocessing: Normalization, encoding, missing values 
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UNIT II – Supervised Learning – Regression  [9 hours] 

 Linear Regression: Ordinary Least Squares, Cost function, gradient descent,  Regularization: 

Lasso, Ridge , Evaluation metrics: MSE, MAE, R² Score 

 

UNIT III – Supervised Learning – Classification [9 hours] 

 Logistic Regression, k-Nearest Neighbors,  Decision Trees, Random Forests, Naïve Bayes 

Classifier,  Model evaluation: Confusion matrix, accuracy, precision, recall, F1-score, ROC 

 

UNIT IV – Unsupervised Learning [9 hours] 

Clustering: k-Means, Hierarchical Clustering,  Dimensionality Reduction: PCA, t-SNE,  

Association Rule Learning: Apriori, FP-Growth,  Applications in customer segmentation, 

anomaly detection. Applications: Image compression, customer segmentation 

 

UNIT V – Model Evaluation and Optimization [9 hours] 

 Cross-validation (k-Fold, LOOCV),  Bias-Variance Tradeoff,  Hyperparameter tuning: Grid 

Search, Random Search,  Overfitting and Underfitting,  Feature selection and importance 

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

CO1 

Apply data preparation and preprocessing techniques for real-world machine learning 

datasets 

CO2 

Implement and evaluate regression models for predicting numerical outcomes in real-

world applications. 

CO3 

Apply classification algorithms to solve binary and multiclass classification problems 

and interpret model performance.. 

CO4 

Implement unsupervised learning techniques for clustering and dimensionality reduction 

in exploratory data analysis. 

CO5 

Apply validation techniques and hyperparameter tuning to optimize machine learning 

models for improved generalization 
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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 - 

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

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

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

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

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

Mapped 

 

Lab Exercises  

1. To familiarize students with real datasets, data structures, and basic exploration methods 

2. To apply techniques like imputation, deletion, and boxplot visualization to clean data. 

3. Suggested Skill Activities 

4. To prepare features using label encoding, one-hot encoding, min-max scaling, and 

standardization for ML models. 

5. To apply linear regression to model and predict numerical outputs (e.g land values). 

6. Evaluate regression model performance using metrics 

7. To develop a classification model and assess performance using accuracy and confusion 

matrix. 

8. To implement multiple classifiers and compare them using F1-score, precision, recall, and 

ROC curves. 

9. To group data points based on similarity and evaluate clustering with silhouette score. 

10. To understand hierarchical relationships between clusters and apply linkage methods. 

11. To validate model performance across different data splits and reduce overfitting. 

12. To identify underfitting or overfitting through visual analysis of training vs. validation 

performance. 
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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: 

 

 

 

 

 

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. Tom M. Mitchell,,Machine Learning,: McGraw-Hill 

2. Ethem Alpaydin ,: Introduction to Machine Learning, MIT Press 

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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Skill Exercises  

1. Predict students’ final grade based on demographic, behavioral, and school-related 

features. 

2. Classify fraudulent transactions using anonymized transaction data. 

3. Predict the severity of a traffic accident based on environmental, temporal, and vehicle-

related features. 

4. Predict whether an individual is likely to seek mental health treatment based on a survey. 

5. Predict house prices based on various numerical and categorical features. 

 

 

Course 

Code: 
24CS401 

Course 

Title: 
Computer Networks 

Credits:   3 L – T – P 2-0-2 

Pre-

requisite 
Computer Archeitecture  

 

Course objectives: 

 To understand the Fundamentals of Data Communication Systems and explore 

Network Topologies and models. 

 To identify Error Detection and Correction Techniques thereby describe about the 

Medium Access Control (MAC) and Channel Allocation. 

 To learn about Routing Algorithms and Congestion Control Algorithms 

 To understand & use the services of Internet transport layer protocols. 

 To get knowledge about Application Layer Protocols and WWW. 

Teaching-Learning Process: 

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

1. Chalk and Talk 

2. PowerPoint presentation 

3. Interactive session 

4. Lab experiment videos 

5. Project based Learning 

6. NPTEL and Other Videos  

7. Smart Class Room 

8. Flipped Class 
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UNIT I – FOUNDATIONS OF COMPUTER NETWORKS [9 hours] 

Introduction to Computer Networks – Types, Topologies, Uses in use cases in homes, 

offices, data centers, Use in: IoT, cloud services, industrial automation  OSI & TCP/IP 

Models – Layered Architecture, Transmission Media – Wired & Wireless, Switching 

Techniques, Core Network Protocols – IP, TCP, UDP, ICMP, P Addressing – IPv4, IPv6, 

Subnetting, DNS, DHCP, Network Communication Flow, Applications: Smart homes, 

industrial IoT (e.g., SCADA), DNS in browser communications, IP addressing in 5G & 

cloud, DHCP in enterprise Wi-Fi networks. 

 

UNIT II – PHYSICAL LAYER AND DATA LINK LAYER   [9 hours] 

Introduction to Data Transmission, Guided Media: Twisted Pair, Coaxial Cable, Fiber 

Optic, Unguided (RF, Microwave, Satellite), NRZ, RZ, Clock Synchronization, Encoding 

Techniques – Manchester, Framing & Error Detection, MAC Protocols & Ethernet 

Standards, Applications: Ethernet in LAN/WAN setups, encoding in RFID readers, Wi-Fi 

MAC in homes and airports, CRC in packet verification, fiber media in ISP backbones. 

 

UNIT III – THE NETWORK LAYER  [9 hours] 

Functions of the Network Layer: Logical addressing, routing, and forwarding. IP addressing: 

IPv4 and IPv6.Routing algorithms: Distance vector, link state, and path vector. Routers and 

their role in packet forwarding and routing., Applications: BGP in global internet routing, 

OSPF in ISPs, IPv6 in IoT, routers in enterprise edge networks, dynamic routing in disaster 

response networks. 

 

UNIT IV – THE TRANSPORT LAYER [9 hours] 

Overview of Transport Layer Protocols – TCP, UDP Comparison, Flow Control and 

Congestion Control Mechanisms, Constraints – Delay, Jitter, Packet Loss, RTP, RTCP, 

SCTP – Protocols for Real-Time Data, VoIP Architecture and Protocol Stack (SIP, RTP), 

Application View: VoIP and video conferencing (e.g., Zoom, WebRTC), multiplayer 

gaming, 

 

UNIT V – THE APPLICATION LAYER &NETWORK SECURITY [9 hours] 

Application layer protocols: HTTP, FTP, SMTP, DNS, Overview of client-server 

communication and peer-to-peer models. DNS operation and the role of web servers. 

Security concerns at the network layer: Attacks (DoS, DDoS, MITM). Introduction to 
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Firewalls: Types (packet filtering, stateful inspection, proxy firewalls). VPNs and network 

security protocols (IPSec, SSL/TLS)., Applications: E-commerce (SSL/TLS), VPNs for 

remote work, DNS in URL resolution, firewalls in banks and enterprises, cybersecurity 

practices in web apps. 

 

Laboratory Component:        [30 hours] 

S.No Name of the Experiment 

1 To explore network diagnostic tools and understand host-to-host communication 

2 To calculate and assign IP addresses for a given network topology 

3 To create and test Ethernet cables using straight and crossover connections 

4 To configure LAN topology with switches and PCs 

5 To implement basic client-server message communication using TCP sockets 

6 To implement real-time communication using UDP 

7 To simulate automatic IP allocation and domain resolution in a network 

8 To simulate and analyze routing algorithms in multi-router networks 

9 To capture and analyze real-time packets for protocols like ARP, ICMP, TCP, HTTP.  

10 To simulate and test file transfer and web communication between nodes 

 

Course outcomes:  

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

CO 

No. 
Course Outcomes Cognitive 

Level 

CO1 Understand different types of computer networks and topologies used 

in real-time communication systems 

  K2 

CO2 Illustrate the layered architecture of OSI and TCP/IP models and map 

protocols to their layers. 

  K2 

CO3 
Apply suitable transmission media (guided and unguided) to design 

connectivity solutions for real-world applications like IoT devices and 

cloud infrastructure 

  K3 

CO4 
Apply switching techniques such as circuit, packet, and message 

switching to real-time networking scenarios, and select the appropriate 

method based on application requirements 

  K3 

CO5 Apply IP addressing, subnetting, and understand DHCP/DNS 

operations in dynamic networks. 

  K3 
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COs and POs Mapping: 

COs 
POs 

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

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

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

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

CO4 3 2 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 

Mark

s 

Reduce

d 

Marks 

Tot

al 

Final 

mar

ks 

Continuous Internal 

Examination (CIE) - 

Theory 

CIE – I 100 
50 

10

0 
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 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: 

 

 

 

 

 

 

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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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. Computer Networks-A Systems Approach ,Larry L. Peterson,Bruce S.Davie,6th Edition. 

2. Computer Networks -- Andrew S Tanenbaum, David. j. Wetherall, 5th Edition. Pearson 

Education. 

3. W. Stallings, "Data and Computer Communication", 8th Edition, Pearson Education, 2007 

Reference Books: 

1. An Engineering Approach to Computer Networks-S. Keshav, 3rd Edition, Pearson Education  

2. Data Communications and Networking – Behrouz A. Forouzan. Fifth Edition TMH. 

3. Kurose, Ross (2010), Computer Networking: A top down approach, Pearson Education, India. 

Web Links and Video Lectures (E-Resources): 

1. The Bits and Bytes of Computer Networking: https://www.coursera.org/learn/computer-

networking 

2. Computer Network course: https://nptel.ac.in/courses/106105081 

3. JAVA Programming: https://www.tutorialspoint.com/java/index.htm 

4. JAVA Tutorial: https://www.geeksforgeeks.org/java/?ref=outind 

5. Computer Networks: https://onlinecourses.swayam2.ac.in/ntr25_ed44/preview 

6. Java: https://www.tpointtech.com/java-tutorial 

Activity-Based Learning /Practical-Based Learning: 

1. http://nptel.ac.in 

2. https://swayam.gov.in  

Suggested skill activities: 

1. Develop a text-based chat app that uses TCP (for reliability) or UDP (for speed) between client-

server  

2. Build a mini Wireshark-like tool that captures and analyzes packet headers and content  

3. Simulate a smart home network (lights, sensors, thermostat) and show communication using 

MQTT/TCP/IP  

4. Design a LAN with automated IP assignment and domain name resolution using simulated 

DNS/DHCP servers  

https://www.coursera.org/learn/computer-networking
https://www.coursera.org/learn/computer-networking
https://nptel.ac.in/courses/106105081
https://www.tutorialspoint.com/java/index.htm
https://www.geeksforgeeks.org/java/?ref=outind
https://onlinecourses.swayam2.ac.in/ntr25_ed44/preview
https://www.tpointtech.com/java-tutorial
http://nptel.ac.in/
https://swayam.gov.in/
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5. Set up a simulated network with IP phones and VoIP protocol support (SIP, RTP)  

6. Simulate multiple web servers behind a load balancer and monitor traffic distribution  

7. Group project to design an industrial network for a specific application (e.g., factory 

automation, smart grid, healthcare). 
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Course 

Code: 
24AI 404 

Course 

Title: 
Algorithms for Data Science 

Credits: 4 L – T – P 3-0-2 

 

Course Objectives 

 To understand the role of algorithms in data science and artificial intelligence 

applications. 

 To design and analyze efficient algorithms for data cleaning, transformation, 

analysis, and modeling. 

 To introduce algorithmic techniques including sorting, hashing, graph algorithms, 

and optimization. 

 To implement and evaluate scalable algorithms for handling large datasets. 

Prerequisites: 

Probability & Statistics 

Programming in Python 

Data Structures 

Teaching-Learning Process: 

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

1.Chalk and Talk 

2. Peer Learning 

3.Interactive session 

4.Hands-on Labs 

5.Project based Learning 

6.Case-Based Teaching 

7.Tool Demonstrations 

 

UNIT I – Algorithmic Foundations for Data Science [9 hours] 

 Role of algorithms in data science workflows,   Computational complexity: Big-O, Big-Ω, 

Big-,  Algorithm design principles: modularity, abstraction,  Recurrence relations, 

Master’s Theorem (only application level), Case studies: algorithmic bottlenecks in ML 

and data pipelines 

UNIT II – Matrix and Graph-Based Algorithms in Data Science

  
[9 hours] 

 Graph representations for relational data,  Shortest path (Dijkstra, A*), connectivity 

(BFS/DFS), community detection,  Matrix factorization and graph Laplacians,  

PageRank, label propagation, graph-based semi-supervised learning,  Applications: 
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recommendation systems, social network analysis, document graphs 

 

UNIT III – Optimization Techniques in Data Science [9 hours] 

Greedy algorithms: feature selection, job scheduling, clustering initialization ,  Dynamic 

programming: sequence prediction, time series analysis, NLP,  Divide & conquer for 

data partitioning and parallel computation,  Application: shortest sequence alignment, 

optimal substructure identification 

 

UNIT IV – Randomized and Probabilistic Algorithms [9 hours] 

Monte Carlo, Las Vegas algorithms, Probabilistic counting (Flajolet-Martin),  MinHash 

and Jaccard similarity,  Locality-sensitive hashing (LSH),  Application: document 

similarity, recommendation engines 

 

UNIT V – Algorithms for Streaming and Big Data [9 hours] 

Data stream model: one-pass algorithms,  Count-Min sketch, reservoir sampling ,  

Approximate quantiles, frequent elements,  Scalable MapReduce-like algorithm design,  

Application: log processing, clickstream analysis, telemetry 

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

CO1 

Apply computational analysis and algorithmic thinking to real-world data science 

workflows. 

CO2 

Design and apply graph and matrix-based algorithms to analyze and extract insights 

from structured and networked data. 

CO3 

Apply greedy, divide-and-conquer, and dynamic programming paradigms to 

optimization problems in data-driven systems. 

CO4 

Implement randomized and probabilistic algorithms for approximate solutions in 

uncertain or large-scale data environments. 

CO5 

Apply streaming and sketching algorithms for real-time data processing and memory-

constrained environments. 
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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  

CO2 3 2 1 1 1       2 

CO3 3 2 1 1 1        

CO4 3 2 1 1 1        

CO5 3 2 1 1 1       2 

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

Mapped 

 

Lab Exercises  

1.To evaluate and compare algorithmic performance on large datasets using Python  

2.To apply the Master Theorem and simulate recursive time complexity growth.  

3.To demonstrate the performance impact of algorithmic optimization in preprocessing tasks.  

4.To apply graph traversal techniques (BFS/DFS) on real-world network data.  

5.Evaluate regression model performance using metrics 

6.To evaluate importance of nodes in a graph using PageRank on citation/social data.  

7.To design and implement optimal strategies using algorithmic paradigms.  

8.To demonstrate recursive strategy for balanced load distribution in datasets.  

9.Simulate Monte Carlo methods for estimation (e.g., π, probability distributions)  

10.To implement scalable approximate similarity detection for large text corpora.  

11.To process unbounded data streams using probabilistic space-efficient structures. 

12.To design algorithms for processing big data efficiently using blocks or generators in Python. 
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Scheme of Evaluation: 

Component Type of assessment 

Max 

Mark

s 

Reduce

d 

Marks 

Tot

al 

Final 

mar

ks 

Continuous Internal 

Examination (CIE) - 

Theory 

CIE – I 100 
50 

10

0 
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 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: 

 

 

 

 

 

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 Book 

1. Horowitz, Sahni, Anderson-Freed: Fundamentals of Data Structures in C (Second 

Edition),Universities Press, 2008. 

2. T.H. Cormen, C.E. Leiserson, R. Rivest and C. Stein: Introduction to Algorithms,(Second/Third 

Edition), PHI, 2009. 

 

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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Skill Exercises  

1. Develop a system that identifies near-duplicate news articles using MinHash and Locality 

Sensitive Hashing (LSH) techniques. The system should be able to process a corpus of articles and 

efficiently return similar documents without comparing all pairs.  

2. Given a network of users and their interactions (follows, replies, mentions), implement a 

PageRank-based algorithm to identify the most influential users in the network.. 

3. Create a real-time analytics tool that tracks the frequency of product views or clicks using Count-

Min Sketch, simulating high-velocity e-commerce log streams.  

4. Build an optimization engine that selects the best subset of features from a dataset for machine 

learning classification using both greedy forward selection and dynamic programming-based 

subset evaluation. 

5. Design a tool to compute the similarity score between two DNA sequences using dynamic 

programming techniques (Needleman-Wunsch or Smith-Waterman algorithm). 

 

 

 

Course 

Code: 
24AI451 

Course 

Title: 
Mini Project – II (Community Service Project) 

Credits: 1 L – T – P 0-0-2 

 

Course objectives: 

 To sensitize students to community problems and enable them to contribute meaningful, 

tech-based solutions. 

 To encourage data-driven decision-making in social impact areas like education, health, 

sanitation, agriculture, and sustainability. 

 To integrate principles of AI and data science into real-world challenges affecting local 

communities. 

 To cultivate empathy, ethical responsibility, and social innovation through project-based 

learning. 

 

Module I - Orientation & Sensitization                                                                                    (3 hours) 

 Introduction to community service and its importance 

 Understanding rural/urban societal structures and issues 

 Conduct interviews or surveys to identify a pressing social issue  
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Module II - Project Proposal                                                                                                       (10 hours) 

 Define project objectives and expected outcomes. 

 Conduct needs analysis (data collection, interviews, surveys). 

 Prepare technical and logistical requirements. 

 Submit a proposal with scope, timeline, and team roles. 

 Collect relevant data (field data, government open data portals, etc.) 

Module III - Implementation                                                                                                      (15 hours) 

 Apply design thinking. 

 Ideate solutions using AI/DS methods (prediction, classification, analysis, visualization). 

 Build a basic version of the solution (web/mobile/data dashboard/model). 

 Test in real-world or simulated environments. 

Module IV - 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: 

1. Early Dropout Predictor in Rural Schools 

 Community Issue: High school dropout rates. 

 Solution: Use student demographic data to predict dropout risk and inform interventions. 

 Tech Stack: Python, Pandas, Scikit-learn 

 Impact: Helps teachers focus on at-risk students with data-driven support. 

2. Health Record Digitization & Analysis for Primary Clinics 

 Community Issue: Manual records and lack of patient history. 

 Solution: Build a simple health record management system and run basic health analytics. 

 Tech Stack: Django/Flask, SQLite, DataViz libraries 

 Impact: Improves clinic efficiency and supports basic public health studies. 

3. Crop Disease Prediction using Image Dataset 

 Community Issue: Farmers can't identify crop diseases early. 

 Solution: Build an ML model to classify plant leaf images as healthy/diseased. 

 Tech Stack: Python, TensorFlow/Keras, OpenCV 

 Impact: Early detection of diseases improves yield and farmer income. 

4. Waste Classification and Awareness Tool 
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 Community Issue: Improper segregation of waste in public areas. 

 Solution: AI model to classify images of waste as recyclable, organic, or hazardous. 

 Tech Stack: CNN, Flask, Android App (optional) 

 Impact: Enables smart bins and educational campaigns. 

5. Sentiment Analysis of Local Grievances (Ward-Level Feedback) 

 Community Issue: Local authorities receive feedback in unstructured formats. 

 Solution: Build a system to analyze sentiment from ward-level complaints and  

            visualize trends. 

 Tech Stack: NLTK/TextBlob, Dash, Plotly 

 Impact: Helps urban planners and officials prioritize citizen concerns. 

6. Data Dashboard for Local NGOs (Volunteer Hours, Resource Use) 

 Community Issue: NGOs lack tools to measure and communicate impact. 

 Solution: Build a dashboard to visualize NGO activities using their raw data. 

 Tech Stack: Power BI / Tableau / Dash + Excel 

 Impact: Enhances transparency and data-driven decision-making for nonprofits. 

Tools & Technologies Suggested 

 Web Technologies: HTML, CSS, JS, PHP, Django, React 

 Mobile Development: Android (Java/Kotlin), Flutter 

 Databases: Firebase, MySQL, MongoDB 

 Data Collection: Google Forms, Excel, Power BI 

 Version Control: Git, GitHub 

 Documentation: MS Word, Google Docs, LaTeX 

Course outcomes:  

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

CO 

No. 

Course Outcomes Cognitiv

e Level 

CO1 
Identify a community problem that can be addressed using AI 

or data science. 

K3 

CO2 
Collect and analyze real-world data to understand the problem 

space. 

K3 

CO3 

  Design and implement a prototype solution using appropriate  

   technologies. 

K3 

CO4 Document and present findings in a structured report K3 
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COs and POs Mapping: 

COs 
POs PSOs 

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

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

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

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

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

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

Reduce

d Marks 

Tota

l 

Final 

mark

s 

Continuous Internal 

Assessment 

Evaluation of  Different 

modules of work and 

Mini project Report 

100 75 10

0 

 

100 

End Semester 

Examination (ESE) 
Exam 100 25 

Total 100 
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Course 

Code: 
24EN451 

Course 

Title: 
SOFT SKILLS LAB 

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. 

 

UNIT IV – Goal Setting [8 hours] 

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. 

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. 

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.  
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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 

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 MARKS 100 
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