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Programme Educational Objectives (PEOs)

The Program Educational Objectives (PEOs) for the Computer Science Department at
Dhanalakshmi Srinivasan University (DSU) are typically designed to reflect the career and
professional accomplishments that the program aims to enable its graduates to achieve. While
specific PEOs can vary based on the institution and its educational philosophy, here are some
general examples that such programs might include:

1.

Career Success: Graduates of the program will demonstrate successful careers in
computing or related fields, contributing effectively to industry, academia,
entrepreneurship, or public service.

Continuous Learning: Graduates will engage in continuous learning and
professional development, adapting to evolving technologies and advancements in the
field of computer science.

. Problem Solving and Innovation: Graduates will apply their knowledge of computer

science and problem-solving skills to develop innovative solutions to real-world
challenges.

Teamwork and Leadership: Graduates will demonstrate effective teamwork and
leadership skills, contributing positively to multidisciplinary teams and assuming
leadership roles as appropriate.

Ethical and Social Responsibility: Graduates will adhere to ethical principles and
demonstrate awareness of societal issues related to computing, making informed
decisions that consider ethical, legal, and societal implications.

Communication SKkills: Graduates will demonstrate effective communication skills,
both oral and written, enabling them to interact professionally with diverse audiences.
Professionalism: Graduates will exhibit professionalism, including a commitment to
quality, timeliness, and continuous improvement in their work.

These PEOs are typically developed based on input from various stakeholders, including
faculty, industry advisors, alumni, and employers, to ensure that the program meets the needs
of both the profession and society. They serve as a guideline for curriculum development,
assessment, and overall program improvement at DSU's Computer Science Department.
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Programme Outcomes (POs)

Program Outcomes (POs) for the Computer Science Engineering department at
Dhanalakshmi Srinivasan University (DSU) are specific statements that describe what
students are expected to know and be able to do by the time of graduation. These outcomes
are aligned with the educational objectives of the program and reflect the skills, knowledge,
and abilities that graduates should possess. Here are some typical examples of Program

Outcomes for a Computer Science Engineering department:

1. Engineering Knowledge: Apply knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to solve complex engineering

problems.

2. Problem Analysis: Identify, formulate, review research literature, and analyze
complex engineering problems reaching substantiated conclusions using first

principles of mathematics, natural sciences, and engineering sciences.

3. 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 public health and safety, cultural, societal, and

environmental considerations.

4. 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.

5. Modern Tool Usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex

engineering  activities  with an  understanding of the limitations.



6. The Engineer and Society: Apply reasoning informed by the contextual knowledge
to assess societal, health, safety, legal, and cultural issues and the consequent

responsibilities relevant to the professional engineering practice.

7. 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.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities

and norms of the engineering practice.

9. Individual and Team Work: Function effectively as an individual, and as a member

or leader in diverse teams, and in multidisciplinary settings.

10. 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.

11. 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.

12. 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.

These outcomes are designed to ensure that graduates of DSU's Computer Science Engineering

programs are well-prepared to enter the workforce or pursue further studies, equipped with

the necessary skills and knowledge to succeed in their careers and contribute effectively to society.
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PROGRAMME SPECIFIC OUTCOMES (PSOs)

1. PSO1: Make the students industry ready by providing the required training in
cutting edge technologies and create the capability to develop more effective
and efficient mechanisms for serving the society.

2. PSO2: Inculcate professional, social, ethical and entrepreneurial practices in

students for achieving holistic growth.
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Distribution of Credits

T Breakup of
Credits
Humanities & Social Science Courses 14
Basic Science Courses 26
Engineering Science Courses 20
Program Core Courses (Branch specific) 48
Professional Elective Courses (Branch specific) 24
Open Elective Courses (Cross Discipline Subjects) 15
Project work, Seminar and Internship in Industry or 16
elsewhere
Audit Courses [Environmental Sciences, Indian
Constitution, Professional ethics, Induction etc.) )
Total 163
No. of
Courses
suggested
1 Humanities & Social Science Courses 6
2 Basic Science Courses 7
3 Engineering Science Courses 7
4 Program Core Courses (Branch specific) 14
5 Professional Elective Courses (Branch specific) 7
5 Open Elective Courses (Cross Discipline 5
Subjects)
7 Project work, Seminar and Internship in Industry 3
Or elsewhere
2 Audit Courses [Environmental Sciences, Indian 3
Constitution, Professional ethics, Induction etc.)
Total 52
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Category 1: Humanities and Social Science Courses

S.No Course Course Title Course Version L T P C
Code Type
1 24ENGI01 | Communication for Engineers E 1.0 2 1 2 4
2 24ENG102 | Professional Communication T 1.0 2 1 0 3
X 24UHV102 Universal Human Values -11 T 1.0 2 1 0 3
4 24TPL101 | Quantitative Skill Practice-I P 1.0 0 0 2 1
5 24TPL102 | Quantitative Skill Practice-II P 1.0 0 0 2 1
Humgnities and Social Science Course T 1.0 2 0 0 2
6 Elective
14
Category 2: Basic Science Courses
S.No Course Course Title Course Version L T P C
Code Type
1 24MAT201 | Matrices and Calculus T 1.0 3 1 0 4
2 24PHY201 | Physics for Engineers E 1.0 3 0 2 4
3 24MAT202 | Advanced Mathematics for Engineering T 1.0 3 1 0 4
4 24CHY201 | Chemistry for Engineers E 1.0 3 0 2 4
5 24MAT?206 | Discrete Mathematics T 1.0 3 1 0 4
6 24BME201 | Biology for Engineers T 1.0 2 0 0 2
7 Basic Science Course Elective T 1.0 3 1 0 4
26
Category 3: Engineering Science Courses
S.No Course Course Title Course Version L T P C
Code Type
24EEE304 Basi'c Ele'ctrical and Electronics T 1.0 3 0 0 3
1 Engineering
2 24MEC301 | Engineering Graphics and Design E 1.0 1 1 2 3
3 24CSE301 | Data Structures E 1.0 3 0 2 4
4 24CSE302 | Lateral Thinking T 1.0 2 0 0 2
5 24CSE303 | Design Thinking T 1.0 2 0 0 2
6 24ECE305 | Digital Electronics and Microprocessors T 1.0 3 0 0 3
7 Engineering Science Course Elective T 1.0 3 0 0 3
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Category 4: Programme Core Courses
S.No Course Course Title Course Version L T P C
Code Type
1 24CSE401 Fundamen?als of Computing and C E 1.0 3 0 5 4
Programming
2 24CSE402 | Python Programming E 1.0 3 0 2 4
24CSE403 Foundations of .Artiﬁcial Intelligence and T 1.0 3 0 0 3
3 Machine Learning
4 24CSE404 | Computer Architecture T 1.0 3 0 0 3
5 24CSE405 | Object Oriented Programming E 1.0 3 0 2 4
6 24CSE406 | Data Science T 1.0 3 0 0 3
7 24CSE407 | Design and Analysis of Algorithms T 1.0 3 0 0 3
8 24CSE408 | Operating Systems E 1.0 3 0 2 4
9 24CSE409 | Computer Networks T 1.0 3 0 0 3
10 24CSE410 | Database Systems E 1.0 3 0 2 4
11 24CSE411 | Web Programming E 1.0 3 0 2 4
12 24CSE412 | Compiler Design T 1.0 3 0 0 3
13 24CSE413 | Software Engineering T 1.0 3 0 0 3
14 | 24CSE414 | Cryptography and Network Security T 1.0 3 0 0 3
15 24CSE415 | Big Data Analytics T 1.0 3 0 0 3
48
Category 4: Mini Project/Project work/Seminar /Internship in industry
S.No Course Course Title Course Version L T P C
Code Type
1 24CSE416 | Mini Project/Seminar/Abroad Conference J 1.0 0 0 4 2
2 24CSE417 | Internship J 1.0 0 0 4 2
3 24CSE418 | Project Work J 1.0 0 0 24 12
16
Category 5: Specialized Elective Courses
S.No CCO;;ZG Course Title C;;;:e Version L T P C
1 24AID501 | Data Visualization using Tableau and Power E 1.0 3 0 2
BI
2 24A1ID502 | Computational Intelligence T 1.0 3 0 0 3
3 24AID503 | Predictive Modeling E 1.0 3 0 2 3
4 24AID504 | Intelligent Systems T 1.0 3 0 0 3
5 24AID505 | Advanced Data Analytics E 1.0 3 0 2 4
6 24AID506 | Large Language Models and Prompt Design T 1.0 3 0 0 3
7 24AID507 | R Programming T 1.0 3 0 0 3
8 24AID508 | Block Chain Technology T 1.0 3 0 0 3
9 24AID509 | Generative Al T 1.0 3 0 2 3
10 24AID510 | Cognitive Science T 1.0 3 0 0 3
11 24AID511 | Advanced Python Programming E 1.0 3 0 2 4
12 | 24AID512 | Web Data Engineering E 1.0 3 0 2 4
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13 | 24AIDS513 Al-Enabled [oT and Sensor Technologies T 1.0 3 0 0 3
14 | 24AID514 | Natural Language Processing with Deep E 1.0 3 0 2 4
Learning
15 | 24AID515 | Intelligent Robotics using Neural Networks T 1.0 3 0 0 3
24
Category 6: Humanities and Social Science Course Electives
S.No Course Course Title Course Version L T P C
Code Type
1 24ENG601 | Business Communication (Laboratory) P 1.0 0 0 4 2
2 24ENG602 | Business English Communication (BEC) T 1.0 2 0 0 2
3 24TPL601 | Soft Skills for Engineers T 1.0 2 0 0 2
4 24TPL602 | Entrepreneurship and Venture Creation T 1.0 2 0 0 2
Category 7: Basic Science Course Electives
S.No Course Course Title Course Version L T P C
Code Type
1 24MAT701 | Probability and Statistics T 1.0 3 1 0 4
2 24MAT705 | Optimization Techniques T 1.0 3 1 0 4
3 24MAT706 | Computational Numerical Methods T 1.0 3 1 0 4
Category 8: Engineering Science Course Electives
S.No Course Course Title Course Version L T P C
Code Type
1 24ECE802 | Embedded System Design T 1.0 3 0 0 3
2 24ECE803 | Communication Systems T 1.0 3 0 0 3
3 24EEE803 | Electrical and Electronic Measurements T 1.0 3 0 0 3
4 24MECS805 | Introduction to Robotics T 1.0 3 0 0 3
5 24AGE101 | Disaster Management T 1.0 3 0 0 3
Category 9: Open Elective Courses (Cross Discipline Courses)
S.No Course Course Title Course Version L T P C
Code Type
1 240EC901 | Design and Maintenance of Greenhouse T 1.0 3 0 0 3
2 240EC902 | Value Addition Technology T 1.0 3 0 0 3
3 240EC903 | Principles of Soil and Water Management T 1.0 3 0 0 3
4 240EC904 | Energy Management in Agriculture T 1.0 3 0 0 3
5 240EC905 | Farm Machinery Management T 1.0 3 0 0 3
6 240EC906 | Exploring Microbial World T 1.0 3 0 0 3
7 240EC907 | Human Diseases and Prevention T 1.0 3 0 0 3
8 240EC908 | Bioresource Technology T 1.0 3 0 0 3
9 240EC909 | Waste Water Treatment T 1.0 3 0 0 3
10 | 240EC910 | Bioterrorism and National Security T 1.0 3 0 0 3
11 | 240EC911 | Food Processing and Technology T 1.0 3 0 0 3
12| 240EC912 | Introduction to Computational Biology T 1.0 3 0 0 3
13 | 240EC913 | Human Anatomy and Physiology T 1.0 3 0 0 3
14 | 240EC914 | Therapeutic Equipments T 1.0 3 0 0 3
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15 | 240EC915 | Biomaterials and Organs T 1.0 3 0 0 3
16 | 240EC916 | Biosensors and Transducer T 1.0 3 0 0 3
17 | 240EC917 | Nanoscience T 1.0 3 0 0 3
18 240EC918 Compu‘fational Sciences for Chemical T 1.0 3 0 0 3
Enterprises
19 | 240EC919 | Chemistry for Bio Engineers T 1.0 3 0 0 3
20 | 240EC920 Organic Chemistry: Synthetic Design to T 1.0 3 0 0 3
Process Development
21 240EC921 | Wireless Sensor Networks T 1.0 3 0 0 3
22 | 240EC922 | Digital Image Processing T 1.0 3 0 0 3
23 | 240EC923 | Natural Language Processing T 1.0 3 0 0 3
24 | 240EC924 | Digital System Design with Verilog T 1.0 3 0 0 3
25 | 240EC925 | Introduction to Sensor Technology T 1.0 3 0 0 3
26 | 240EC926 Principles of Modern Communication T 1.0 3 0 0 3
Systems
27 | 240EC927 | Digital Image and Speech Processing T 1.0 3 0 0 3
28 | 240EC928 | Computer Architecture and Organization T 1.0 3 0 0 3
29 | 240EC929 | ARM System Architecture T 1.0 3 0 0 3
30 | 240EC930 | Wireless Sensor Networks and IOT T 1.0 3 0 0 3
31 240EC931 | Principles of Optoelectronics T 1.0 3 0 0 3
32 | 240EC932 | Consumer Electronics T 1.0 3 0 0 3
33 | 240EC933 | Industrial IOT T 1.0 3 0 0 3
34 | 240EC934 | Electrical Machines T 1.0 3 0 0 3
35 | 240EC935 | Power System T 1.0 3 0 0 3
36 | 240EC936 | Green and Sustainable Energy T 1.0 3 0 0 3
37 | 240EC937 | Electric and Hybrid Vehicle Technology T 1.0 3 0 0 3
38 | 240EC938 | Electrical Safety T 1.0 3 0 0 3
39 | 240EC939 | English Language and Productivity Skills T 1.0 3 0 0 3
40 240EC940 | Language (Tamil/French/German/Japanese) T 1.0 3 0 0 3
41 240EC941 | Probability, Statistics and Queueing Theory T 1.0 2 1 0 3
42 | 240EC942 Mach.ir}e Learning in Refrigeration and Air T 1.0 3 0 0 3
Conditioning
43 240EC943 Sustginable Manufacturing and Green T 10 3 0 0 3
Engineering
44 240EC944 | Drone Technology T 1.0 3 0 0 3
45 | 240EC945 | Waste Conversion Techniques T 1.0 3 0 0 3
46 | 240EC946 | Industrial Safety T 1.0 3 0 0 3
47 | 240EC947 | Industrial Pollution Prevention T 1.0 3 0 0 3
48 | 240EC948 | Resource Management Techniques T 1.0 3 0 0 3
49 240EC949 | Operational Analysis and Design T 1.0 3 0 0 3
50 | 240EC950 | Nano Engineering and Systems T 1.0 3 0 0 3
51 | 240EC951 | Project Management & Operation Research T 1.0 3 0 0 3
52 | 240EC952 | Emergency Medicine T 1.0 3 0 0 3
53 | 240EC953 | Industrial Relation and Cyber Law T 1.0 3 0 0 3
54 | 240EC954 | Legal Aspects of Business T 1.0 3 0 0 3

—_
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Category 0: Mandatory Courses

S.No Course Course Title Course Version L T P C

Code Type
1 24MACO001 | Sports/Yoga/NSS/NCC—Semester-1 M 1.0 2 0 0 0
2 24MACO002 | Indian Constitution—Semester-IV M 1.0 2 0 0 0
3 2AMAC003 Environmental Science/Sustainable M 1.0 ) 0 0 0
Development—Semester-VI
Total Credits 163




samr

UNIVERSITY

WrvERe

SCHOOL OF ENGINEERING AND TECHNOLOGY

Tiruchirappalli, Tamil Nadu — 621 112.

@Q‘% DHANALAKSHMI SRINIVASAN
=\

ARTIFICIAL INTELLIGENCE AND DATA SCIENCE

Semester I
S. Sgl())j;: ¢ Subject Name Subject Category L T P C
No
1 |24ENG101 |Communication for Engineers HS 2 1 2 4
2 |24MAT201 |Matrices and Calculus BS 3 1 0 4
3 [24PHY201 |Physics for Engineers BS 3 0 2 4
4 124CSE401 |Fundamentals of Computing and C Programming PC 3 0 2 4
5 |24MEC301 |Engineering Graphics and Design ES 1 1 2 3
6 [24BME201 |Biology for Engineers BS 0 0 2
7 124MACO001 [Yoga / Sports / NSS / NCC NC 2 0 0 0
Total 16 3 8 21
Semester 11
S, Subject Subject Name Subject Category| L T P C
No| Code
1 |24ENG102 |Professional Communication HS 2 1 0 3
2 |24MAT202 [ Advanced Mathematics for Engineering BS 3 1 0 4
3 |24CHY201 |Chemistry for Engineers BS 3 0 2 4
4 |124CSE402 |Python Programming PC 3 0 2 4
5 |24EEE304 [Basic Electrical and Electronics Engineering ES 3 0 0 3
6 | 24MAC002 | [ndian Constitution M 2 0 0 0
Total 16 2 4 18
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Semester 111

;.0 Sg(b;‘zieect Subject Name CS ;2;?:}7 L T P C
1 24TPL101  [Quantitative Skill Practice - 1 HS 0 0 2 1
2 24MAT701 [Probability and Statistics BE 3 1 0 4
3 24CSE302 [Lateral Thinking ES 2 0 0 2
4 24CSE301 [Data Structures ES 3 0 2 4
5 24CSE405  |Object Oriented Programming PC 3 0 2 4
6 Professional Elective PE 3 0 0 3
7 24CSE403 Foundgtions of Artificial Intelligence and Machine PC 3 0 0 3

Learning
8 |24MACO001 Sports/Yoga/NSS/NCC NC 2 0 0 0
Total 19 1 6 | 21
Semester IV

S. Subject Subject Name Subject L T P C

No Code Category
1 24MAT205 [Discrete Mathematics BS 3 1 0 4
2 24ECE305 [Digital Electronics and Microprocessors ES 3 0 0 3
3 24CSE303 |Design Thinking ES 2 0 0 2
4 24CSE407 [Design and Analysis of Algorithms PC 3 0 0 3
5 24CSE408 [Operating Systems PC 3 0 2 4
6 Professional Elective PE 3 0 0 3
7 Open Elective OE 3 0 0 3
8 24MAC003 |Environmental Science NC 2 0 0 0

Total 22 1 2 22
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Semester -V

S. No Sg'(';’::t Subject (:S;lg;c:y L|T|P|C
Name
1 24CSE404 | Computer Architecture pPC 3 3
2 | 24CSE406 | Data Science PC 3 0 0
3 24CSE410 Database Systems PC 3 0 2 4
4 Professional Elective PE 3 0 0 3
5 Professional Elective PE 3 0 2 4
6 24TPL102 Quantitative Skill Practice-II HS 0 0 2 1
7 Open Elective OE 3 0 0 3
Total 18 0 6 21
Semester -VI
s.No| Subject Subject Subject |y | ¢ | p | ¢
Code Name Category
1 24CSE409 | Computer Networks PC 3 0 0 3
2 24CSE411 | Web Programming PC 3 0 2 4
3 24CSE415 | Big Data Analytics PC 3 0 0 3
4 Professional Elective PE 3 0 2 4
5 Open Elective OE 3 0 0 3
6 | 24UHV102 Universal Human Values -11 HS 2 1 0 3
7 24CSE416 | Mini Project/Seminar/Abroad Conference PC 0 0 4 2
Total 18 0 8 22
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SEMESTER-VII

S, Sgl;jdeect Subject Name g;zizc:y L T p C
No
1 24CSE414 Cryptography and Network Security PC 3 0 0 3
2 24CSE413 Software Engineering PC 3 0 0 3
3 Professional Elective PE 3 0 2 4
4 Open Elective OE 3 0 0 3
5 24AGE101 Disaster Management ES 3 0 0 3
6 24ENG601 Business Communication (Laboratory) HS 0 0 4 2
7 24CSE417 Internship PC 0 0 4 2
Total 15 0 10 20
SEMESTER-VIII
. Sgl())]?de:t Subject Name Cs:tl;j ect Ll P c
No gory
1 Professional Elective PE 3 3
2 Open Elective OE 3 0 0 3
3 24CSE418 Project Work PC 0 0 24 12
Total 6 [0 24 18
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SYLLABUS
Course Code Course Name L |T (P C
COMMUNICATION FOR ENGINEERS 11 o 4
24ENG101
(COMMON TO ALL BRANCHES)
Pre-requisite Syllabus Version
Nil |

Course Objectives

Thecourseaimsto:

1. Improve grammar proficiency.

2. Enhance listening  skills to  comprehend various accents and
conversationalcontexts.

3. Enhance speaking abilities for confident, effective communication in diverse
formal and informal situations.

4. Introduce advanced reading strategies to extract and comprehend information
efficiently

5.Equip learners with writing techniques for clear and structured academic and
professional documents.

CourseOutcomes

Uponthecompletionofthecourse,thestudentswillbeableto:

1. Apply grammar rules for effective academic and professional communication.
2. Improve listening skills by understanding various accents and contexts.

3. Communicate confidently in diverse speaking situations.

4. Extract and comprehend information using advanced reading strategies.

5. Produce clear, structured academic and professional documents.

Unitl - ADVANCED GRAMMAR: STRUCTURES AND USAGES 9

WH- & Yes/No Questions, If Conditionals, Relative Clauses, Subject Verb Agreement, Voices,
Degrees of Comparison, Error Correction, Abbreviations and Acronyms

Self Study Topics : Parts of Speech, Tenses

Unit2 - ENHANCING LISTENING PROFICIENCY AND TECHNIQUES 9

Definition of listening — Barriers to listening — Listening and gap filling - Conversations —
Reviewing mock group discussions —Listeningtodifferentaccents—(British / American / Indian)

Self Study Topics: Listening and Responding to Video Lectures and Speeches

UNIT3-EFFECTIVE SPEAKING AND INTERACTION TECHNIQUES 9

Self-Introduction - Introducing One’sFriend - Speaking on SpecificTopic - RolePlay Practices-
TelephonicExchanges - WelcomeAddress& Voteofthanks

42
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Self Study Topics :Everyday Conversations

UNIT4-ENHANCING READING EFFICIENCY AND ACCURACY 9

Skimming&Scanningfrom Newspaper Articles,PassageswithTimeLimit —
ReadingforDetailedComprehension - ClozeTest — Note Making and Summarizing

Self Study Topics :Newspaper Reading

UNITS-WRITINGSKILLSFORACADEMICPURPOSES 9

Instructions,Recommendations,FormalLetters(Permission,Invitation&ProposalLetters), Informal
Letters (Congratulating, Thanking, Inviting, etc.) and Email

Self Study Topics: Free writing (Hobbies, Favourite Place / Person / Book etc.)

Total:45
S. No. Experiments / Exercises No. of Hours
1 Introduction to British & American Accent through Audio Visual Aids. 2
2 Often Mispronounced Words/Sounds through Audios and Videos 2
3 Listening to various _Conversatiqns (Identifying various communication 3
contexts and answering to questions

4 Self-Introduction 3
5 Presentation (Technical and Non — Technical Topics) 2
6 Telephonic Conversation 3
7 Reading for Pleasure(Intensive Reading) 2
3 Extensive Reading (Briefing favourite books) 3

Total number of hours 20

TEXTBOOKS
1. Chellammal, V and others. English for Science & Technology — I. Cambridge University
Press & Assessment India Pvt. Ltd., 2023.

2. Francis, Mary Deepa and Others. English for Science & Technology -1I. Cambridge
University Press & Assessment India Pvt. Ltd., 2023.

43
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3. Raman, Meenakshi, and Sangeeta Sharma. Technical Communication: Principles and

Practice. 3rd ed., Oxford University Press, 2020.

REFERENCE BOOKS

1. Rizvi, Ashraf. Advanced English Communication Skills for Engineers. McGraw Hill
Education, 2023.

2. Singh, D.R. Academic Writing for Engineers and Researchers. Springer, 2021.

3. Kaushik, A.K., and N. Sharma. Professional Communication for Engineers. Cengage
Learning, 2023.

4. Gerson, Sharon J., and Steven M. Gerson. Technical Communication: Process and Product.

9th ed., Pearson, 2021.

ONLINE RESOURCES:

1. https://learnenglish.britishcouncil.org (Resources on Listening, Speaking, Reading and
Writing)

2. https://owl.purdue.edu (Resources with explanations and exercises for Lab Experiments)

3. https://www.bbe.co.uk/learningenglish (Lessons on English Grammar, Vocabulary,

Listening Practice and Speaking Exercises)

4. https://www.cambridgeenglish.org/exams-and-tests/ceft/

44
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SYLLABUS
Course Code Course Name LTI P C
MATRICES AND CALCULUS
24MAT201 (COMMON TO ALL BRANCHES) 3|10 ¢4
Pre-requisite Syllabus Version
Nil 1

Course Objectives
The objective of this course is to

e Introduce fundamental concepts of eigenvalues, eigenvectors and their properties and gain|
knowledge in the matrix theory in the Engineering field.

e Analyse and discuss continuity, partial derivatives, total derivative and extrema of functions of]
several variables and recognize techniques of differentiation of multi-variables to apply in the
Engineering problems.

o Introduce the need for the vector differentiation which is applied in the real world problems.

o Explore the fundamentals of integrals and its applications in finding area of cartesian curves.

e Apply the concepts of matrices and calculus in various real-world problems.

Course Outcomes

On completion of the course, students will be able to:

COl. Apply Eigen values and Eigen vectors concepts to convert quadratic forms into
canonicalforms.

CO2. Evaluate total derivatives and extreme values of functions of two variables.

CO3. Evaluate differentiation of vectors and find the unit normal vector to the surface and angle]
between two surfaces.

CO3. Evaluate integrals using integration by parts and Bernoulli’s formula.

CO4.Apply the concepts of matrices and calculus in finding solutions of linear equations,extreme

values and area.

UNIT 1 MATRICES 12 Hours

Matrices - Eigenvalues and eigenvectors- Properties of Eigen values — Cayley-Hamilton|
Theorem (Without proof)- Diagonalization of matrices using orthogonal transformation — Reduction of
Quadratic forms into canonical form using orthogonal transformation - Nature of quadratic form.

UNIT 2 FUNCTIONS OF SEVERAL VARIABLES 12 Hours

Differentiation - Rules of derivative - Partialdifferentiation-Totaldifferentiation-Jacobians-
Properties-Partialdifferentiationofimplicitfunctions- Taylor’s series expansion of functions of
twovariables- Maxima and minima of functions of two variables.

UNIT3 VECTOR DIFFERENTIATION 12 Hours

45



& ~% DHANALAKSHMI SRINIVASAN ;" ;%
\\&gy UNIVERSITY =

Samayapuram, Tiruchirapalli— 621 112 Tamil Nadu, India

SCHOOL OF ENGINEERING AND TECHNOLOGY

Course Code Course Name LITIP c

Introduction to vectors - vector addition and multiplication - Scalar and Vector point
functions - Gradient, divergence and curl — Vector identities - Directional derivative — Unit normal
vector — Unit tangent vectors - Irrotational and Solenoidal vector fields — Scalar potentials — Angle
between two surfaces.

UNIT 4 INTEGRAL CALCULUS 12 Hours

Definite integrals- Indefinite integrals - Properties of definite integrals (Statement only) —
Integration by parts - Bernoulli’s formula -Substitution Rule -Algebraic Function-Logarithmic
function, Exponential function and Trigonometric function - Reduction’sformulaeforSine and Cosineg]
functions.

UNIT 5 APPLICATIONS OF MATRICESAND CALCULUS 12 Hours
Solving system of linear equations- consistency and inconsistency — Cramer’s Rule -

Maximaand minimaoffunctionsofthreevariables: Lagrange’smethodofundeterminedmultipliers- Area
of the curve bounded by cartesian coordinates.

Total Periods: 60

TEXT BOOKS:
1. Grewal B.S., “Higher Engineering Mathematics”, Khanna Publishers, New Delhi, 45" Edition,
2024.

2. Peter V. O' Neil, “Advanced Engineering Mathematics”, 5" Edition, Thomson, Book/Cole, 2003.
3. Veerarajan T, “Engineering Mathematics (Volume I & I1)”’, Mc Graw Hill Education, 2018.
REFERENCES:

1. Ramana. B.V., "Higher Engineering Mathematics ", McGraw Hill Education Pvt.Ltd, New Delhi,
2016.

2. Erwin Kreyszig"Advanced Engineering Mathematics ", John Wiley and Sons, 10th Edition, New
Delhi, 2016.

3. John Bird, “Bird’s Higher Engineering Mathematics”, 9™ Edition, Routledge Taylor and Fransis
Group, 2021.

4. Greenberg M.D., “Advanced Engineering Mathematics”, Pearson Education2nd Edition, 5"
Reprint, Delhi, 2009.

5. Bali, N.P. and Manish Goyal, “A Text Book of Engineering Mathematics”, Lakshmi Publications
Pvt. Ltd., New Delhi, 2006.

REFERENCE LINKS:

1. Higher Engineering Mathematics, Sixth Edition (hzu.edu.in)
2. Calculus Volume 1 (d3bxy9euw4el147.cloudfront.net)

3. Advanced Engineering Mathematics, 7th ed. (wordpress.com)
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SYLLABUS
CourseCode CourseName L T P C
PHYSICSFORENGINEERS
24PHY201 (Common to all branches except Biomedical Engg.) 3 0 2 4
Pre - Requisite Syllabus Version
Nil 1

Course Objectives

The objectives of the course is to
e To make the students to understand the basics of LASER and fiber optics its applications
e To understand the mechanical properties of materials in the Engineering field
e Toinstill knowledge on production, detection and applications of ultrasound
e To make the students to understand the basics of crystal physics and its importance in
e studying materials properties
e To inculcate an idea of significance of nano and some advanced Engineering materials

CourseOQutcomes

Upon completion of the course, students will be able:
CO1:To gain knowledge about LASERS, Optical Fibres and its applications
CO2:To effectively achieve the understanding of the mechanical properties of materials
CO3: To enable the knowledge of physics behind Non-Destructive Testing applications
CO4: To understand and identify the Crystal system of various crystalline materials.
CO5: To know the applications about various advanced engineering materials.

Unitl tLASER AND FIBER OPTICS Ohours
LASER-Characteristics-population inversion—Stimulated absorption, spontaneous and stimulated
emission of radiation - Nd: YAG LASER - CO2 LASER — Homo Junction Semiconductor LASER
—Applications of LASER: Material processing, Engineering and Medical applications.

Optical fibres -Light propagation —Acceptance angle-Numerical aperture —classification of optical
fibres-Applications of optical fibres: Fibre Optic Communication, Endoscope-Fibre Optic Sensors:
Smoke sensors and Firing sensors.

Unit2 hV[ECHANICALPROPERTIES 9Hours
Elasticity - stress-strain diagram and its application - Young’s modulus by cantilever and non-
uniform bending - rigidity modulus by torsion pendulum - tensile test - plastic deformation -

definition of creepandfatiguefailures- Applications: creepresistance- methods of increasingfatigue
life.
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Unit3 [PHYSICS OF NON-DESTRUCTIVE TESTING | 9Hours
Principle of capillary action - principle of Fluorescence - liquid penetrant testing - magnetic flux
leaktesting.Soundwaves -Ultrasonicwave-Ultrasonicwavesthroughmechanicalvibrations-

Productionofultrasonicwave bypiezoelectricmethod-Reflection andRefraction- Snell'sLaw ofsound
wave -A,BandC-scan displays,Medical applications-Sonogram

Unit4 |[CRYSTAL PHYSICS 9Hours
Lattice points - space lattice - basis - Bravais lattice - Planes - unit cell - lattice parameters -
sevencrystal systems - coordination number, atomic radius and packing factor for SC, BCC and
FCCcrystalstructures-Millerindices-d-spacing-Crystaldefects-classificationofdefects:pointdefect,
linedefect, surfacedefectandvolumedefect.

Unit5 |ADVAN CED ENGINEERING MATERIALS 9Hours
Introduction to nanomaterials — surface by volume ratio-synthesis of nanomaterials-ball milling —
Thin films — CVD method - Hydrothermal method. Engineering Applications of Shape memory
alloys and Metallic glasses. Solar energy harvesting materials —Fill Factor-Efficiency-applications.

Total Lecture Hours 45 Hours

Text Books:

1. M. N. Avadhanulu, P G Kshirsagar, TVS Arun Murthy, “A text book of
engineeringphysics”, 1 1"™Edition (2022),S. Chand Publishing, Delhi.
. M.KVerma,IntroductiontoMechanics,CRCPress, 1sted.,U.S,1-356,2009.
. M.Arumugam, Engineering Physics.Anuradha publishers,2010
. S.H Crandall, NC Dahl & TJ Lardner, An Introduction to the Mechanics of Solids
with SIUnits,McGRaw Hill, 2nd ed., New Delhi, 1-628,1978.
. P.Mani,EngineeringPhysics-I, DhanamPublications, 1 sted.,Chennai,2015.
O.Svelto,Principlesof Lasers,SpringerScience &BusinessMedia, Sthed.,1-620,2010.
Ajoy Ghatak, IntroductiontoFiberoptics,CambridgeUniversityPress,1998ed.,2002.
V. Rajendran, Materials Science,McGraw-HillEducation,2ndedition.,NewDelhi,2018.
Arthur Beiser, Shobhit Mahajan, S. Rai Choudhury, Concepts of Modern
Physics, McGraw-Hill (Indian Edition), 2017.
ReferenceBooks
1. R Feynmann, R. Leighton, M. Sands, 2012, The Feynmann Lectures on Physics,
Volume 1, 2, 3, Pearson Education; 1% ed., New Delhi, 1-560.
2. D. Halliday, R. Resenicand J.Walker, 2006, Fundamentals of Physics, Wiley India Pvt
Ltd, 6" ed., New Delhi, 1-1216.
3. A.Ghatak,2009,0ptics,McGraw-HillEducation, I sted.,NewDelhi, 1-560.Ghatak and
Thyagarajan, 2011, Laser Fundamentals and Applications, Springer, Germany.
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PHYSICSPRACTICAL:
1. Determination of Young’s modulus by non-uniform bending method

2.  Wavelength of light and particle size determination by LASER diffraction
3. Determination of acceptance angle and numerical aperture of a given optical fiber.
4

Determination of velocity of ultrasound and compressibility of a liquid using ultrasonic
interferometer.
5. Determination of rigidity modulus of given wire using torsional pendulum

6. Determination of band gap of a semiconductor using PN-junction diode
Evaluation Method:
Weightage: Theory -75%, Lab-25%, Continuous Assessment, End Semester Examination
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Tiruchirappalli - 621112

Course Code Course Name L | T P C
FUNDAMENTALS OF COMPUTING
24CSE401 AND C PROGRAMMING 3/0 |2 4
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To understand the basics of computing.

e To understand processes of the computer components.

To develop C Programs using basic programming constructs.

To develop C programs using arrays and strings.

e To develop applications in C using functions, structures and pointers.

Course Outcomes

Upon completion of the course, the students will be able to
CO1: Understand the basics of computer processing.
CO2: Develop simple applications in C using basic constructs.
CO3: Design and implement applications using arrays and strings.
CO4: Develop and implement applications in C using functions.
COS5: Develop applications in C using structures, union and pointers.

Unit 1 INTRODUCTION TO COMPUTERS 9 Hours

Introduction - Definition of computer - Generation of Computers - Components and Functions of Computer
system - Concept of Hardware and Software - Central Processing Unit - Basic Architecture - Input and Output
Devices - Computer Memory - Memory Hierarchy - Primary Memory - Secondary Storage Devices - Classification
of Computer software : System Software - Application Software - Representation of Data : Bits and Bytes -
Problem Solving Strategies : Algorithms — Flowcharts - Pseudo codes.

Unit 2 OVERVIEW OF C 9 Hours

Introduction - Importance of C - Basic Structure of C program - Tokens - Variables - Data types - Operators and
Expression - Operators Precedence and Associativity - Expressions — Input / Output Statements - Assignment
statements.

Unit 3 CONTROL STRUCTURES AND ARRAYS 9 Hours

Decision making statements - Switch statement - Looping statements - Pre-processor directives - Compilation
process - One dimensional array - Two-dimensional array - Multidimensional array.

Unit 4 FUNCTIONS, STRUCTURES AND UNION 9 Hours

Functions : Library functions (String handling functions), User defined functions - Structure : Definition - Arrays
of Structures - Structures and Functions — Union.

Unit 5 POINTERS AND FILES 9 Hours

Pointers : Declaring and initializing pointers - Pointers and Arrays — Pointers and Functions - Pointers and
Structures - Pass by value, Pass by reference — File Operations - Command Line Arguments.

Total Lecture Hours 45 Hours
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Text Books

1. Reema Thareja - Programming in C, Oxford University Press, Second Edition, 2023.
2. Kernighan B.W and Ritchie D.M - The C Programming language, Second Edition, Pearson.

Reference Books

1. Paul Deitel and Harvey Deitel - C How to Program , Seventh edition, Pearson Publication.

2. Juneja B. L and Anita Seth - Programming in C, CENGAGE Learning India Pvt. Ltd., 2011.

3. Pradip Dey, Manas Ghosh - Fundamentals of Computing and Programming in C, First Edition, Oxford

University Press, 2009.

4. Anita Goel and Ajay Mittal - Computer Fundamentals and Programming in C, Dorling Kindersley (India)

Pvt .Ltd., Pearson Education in South Asia, 2011.

5. Byron S.Gottfried,"Schaum's Outline of Theory and Problems of Programming with C", McGraw-Hill

Education, 1996.

Lab Practice

30 Hours

1. Program using I/O statements and expressions.

2. Program using conditional branching statements.

3. Program using switch case statements.

4. Program using looping statements.

5. Program using the concept of arrays.

6. Program using built in functions.

7. Program using user defined functions.

8. Program using the concept of structures.

9. Program using the concept of unions.

10.  Program using pointers.

11.  Program using the concept of pass by value and pass by reference.

12.  Program using file concepts.

13.  Program using command line arguments.
Evaluation Method:

Weightage: Theory 75% Lab 25%, Continuous Assessment, End Semester Exam.
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Course Code Course Name L | T P C

24MEC301 ENGINEERING GRAPHICS AND DESIGN 111 2 3

Pre-requisite Syllabus Version
23GENO1 1.0

Course Objectives

e Understand and appreciate the importance of basic concepts and principles of Engineering Drawing
(components, sections, views, and graphical representation).

e Enable the students with various concepts like dimensioning, conventions and standards related to working

drawings in order to become professionally efficient.

Enhance the students to draw orthographic projections and sections.

To know projection of points, straight lines, solids etc.

To know development of different types of surfaces and isometric projection.

Develop the ability to communicate with others through the language of technical drawing and sketching and

the ability to read and interpret engineering drawings created by others.

Course Outcomes

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

CO1: Gain knowledge on international standards of drawings and to draw the different types of projections for points, lines
and planes

CO2: Draw the different projections of primitive 3D objects like cylinder, cube, cone, etc.

CO3: Draw sections of solids including prisms, cylinders, pyramids, and cones

CO4: Understand the concepts of development of surfaces of simple and truncated solids

CO5: Draw the isometric projections for the given object.

Unit 1 CONIC SECTIONS | 9 Hours

Basics of Drawing & Dimensioning; Conic Sections - Ellipse, Parabola and Hyperbola using Eccentricity Method; Cycloid
— Rolls in a plane surface along a straight line.

Unit 2 PROJECTION OF POINTS, LINES & PLANES | 9 Hours

Four Angles of Projection; Projection of Points in different quadrants; Projection of straight lines inclined to one principal
plane - Determination of true lengths and true inclinations; Projection of planes (polygonal and circular surfaces) inclined
to one principal plane.

Unit 3 PROJECTION OF SOLIDS & ORTHOGRAPHIC PROJECTIONS | 9 Hours

Classifications of Solids; Projection of prisms & pyramids - Projection of Cylinders &Cones inclined to one principal
plane. Orthographic Projections - Representation of Three- Dimensional objects.

Unit 4 SECTION OF SOLIDS & DEVELOPMENT OF SURFACES 9 Hours

Reason for sectioning; Sectioning of solids in simple vertical position - Obtaining true shape of the section; Development
of lateral surfaces of simple solids.
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Unit 5 ISOMETRIC PROJECTION | 9 Hours

Isometric scales; Isometric projections of simple solids; Isometric projections of Prisms Pyramids, Cylinders & Cones.

Total Lecture Hours ‘ 45 Hours

Text Books

1.  Venugopal K and Prabhu Raja V, “Engineering Graphics”, New AGE International Publishers, 2015.
2. Natarajan K. V., “A text book of Engineering Graphics”, 28th Ed., Dhanalakshmi Publishers, Chennai, 2015.

3. Jeyapoovan, T., “Engineering Drawing and Graphics using AutoCAD”, Vikas Publishing House Pvt. Ltd., New Delhi,
2010.

4. Bethune, J.D., “Engineering Graphics with AutoCAD 2013”, PHI Learning Private Limited, Delhi, 2013.

Reference Books

1. Bhatt, N. D. and V. M. Panchal. “Engineering Drawing” Charotar Publishing house,2012.
2. Gopalakrishna, K. R. “Engineering Drawing” Subas Publications, 2010.
Lab Practice 30 Hours

1. Learn and explore the capabilities of software used for drafting and modelling.

2. Generation of simple figures like polygon and multiline figures.

3. Creating a title block with necessary text and projection symbol.

4. Drafting the front view and top view of simple solids like prism, pyramid, cylinder, cone, etc, and
dimensioning

Creating sectional views of prism, pyramid, cylinder and cone.

Drawing Isometric views of simple objects.

o »
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Course Course Name LT P | C
Code

24BME201 BIOLOGY FOR ENGINEERS 2 107]0 2
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To provide a comprehensive understanding of the cell theory, cell structure and functions, cell
growth and metabolism

e To introduce molecular aspects of life with biological diversity and protein synthesis, stem cells
and tissue engineering.
To gain knowledge of the metabolism, enzymes, kinases and photosynthesis.
To provide insight on genetics and bioengineering with the emphasis on molecular machines,
cytoskeleton, biosensors and bioremediation.

e To understand the anatomy and physiology of vital human organs such as the kidney, heart, and
lungs, while exploring the development of artificial organs, including kidneys, heart valves, and
lungs along with nervous and immune system development.

Course Outcomes

CO1: Define the cells, its structure and function, protein structure, cell metabolism and Homeostasis.
CO2: Explain about biomolecules its structure and function and their role in a living organism, protein
synthesis and explain about Stem cells and Tissue engineering.

CO3: Examine the processes of metabolism, food chain and energy flow, photosynthesis as well as
understand enzymatic activity

CO4: Explore the basics of genetics and bioengineering concepts related to cytoskeleton,
bioremediation and biosensors.

CO5: Understand the anatomy and physiology of vital human organs such as the kidney, heart, and
lungs for the development of artificial organs, while exploring the nervous system, immune system,
neurological disorders and evolution of artificial neural network.

Unit 1 | CELL BIOLOGY | 5

Introduction: Methods of Science-Living Organisms: Cells and Cell theory, Cell Structure and
Function, protein structure, Cell metabolism -Homeostasis- Cell growth, reproduction, and
differentiation.

Unit 2 | MOLECULAR ASPECTS OF LIFE |5

Biological Diversity -Chemistry of life - Biochemistry and Human biology -Protein synthesis—Stem
cells and Tissue engineering.

Unit 3 | METABOLISM | 6

Food chain & energy flow. Definitions - Anabolism & Catabolism, Enzymes: Biological catalysts,
Proteases, Carbonic anhydrase, Restriction enzymes, and Nucleoside monophosphate kinases—
Photosynthesis

Unit 4 | GENETICS AND BIOENGINEERING | 7

DNA: The Genetic Material, Control of Gene Expression, Biotechnology, Genomics, Molecular
Machines/Motors—Cytoskeleton—Bioremediation—Biosensors

Unit 5 | HUMAN ANATOMY AND COGNITIVE THEORY | 7

Anatomy of Kidney, Heart, Lungs. Physiology of Kidney, Heart, Lungs - Artificial Organ
Development: Kidney, Heart, heart valves, Lungs.

Nervous system, Immune system, neurological disorders General principles of cell signalling,
Evolution of Artificial neural network.

| Total Lecture Hours | 30

Textbooks

1. Gerard J. Tortora, Berdell R. Funke, Christine L. Case, Leslie Cromwell, Microbiology: An
Introduction, Pearson, 2018.
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2. Thyagarajan S., Selvamurugan N., Rajesh M.P., Nazeer R.A., Thilagaraj W., Barathi S., and
Jaganthan M.K., Biology for Engineers, Tata McGraw-Hill, New Delhi, 2012.

3. Peter H. Raven, George B. Johnson, Kenneth A. Mason, Biology, McGraw-Hill Education,
2020 (12th Edition).

Reference Books

1. Bruce Alberts, Alexander Johnson, Julian Lewis, Molecular Biology of the Cell, Garland
Science, 2015 (6th Edition).

2. Jeremy M. Berg, John L. Tymoczko, Gregory J. Gatto Jr., Biochemistry, W.H. Freeman, 2019
(9th Edition).

3. Stuart Fox, Krista Rompolski, Human Physiology, McGraw-Hill eBook. 16th Edition, 2022
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Course Code Course Name LITIPI| C
ADVANCED MATHEMATICS FOR ENGINEERING
24AMAT202 (COMMON TO ALL EXCEPT BME) 31104
Pre-requisite Syllabus Version
Nil 1

Course Objectives
The objective of this course is to
e explore the concepts of ordinary differential equation with engineering applications.
e introduce the various techniques in the evaluation of multiple integrals.
e have the knowledge of vector integrations which are applied in the practical problems.
e discuss the concepts of analytic functions and bilinear transformations.
e know about Cauchy Integral formula, poles, residues and Cauchy’s Residue theorem.

Course Outcomes

The objective of this course is to

COL1. solve the second order differential equations using several methods.

CO2. evaluate area and volumes by using multiple integrals.

CO3. apply vector integration techniques in line integrals, surface integrals and volume
integrals.

CO4. apply C- R equation in finding the analytic functions and understand conformal
mapping and bilinear transformations.

CO5. evaluate poles and residues and integrals using Cauchy residue theorem.

UNIT 1 ORDINARY DIFFERENTIAL EQUATIONS 12 Hours

Second order linear differential equations with constant coefficients - Linear differential equations
of second order with variable coefficients (Cauchy’s method) - Simultaneous first order linear equations
with constant coefficients - Method of variation of parameters.

UNIT 2 MULTIPLE INTEGRALS 12 Hours

Double Integral - Evaluation of double integrals - Area using double integral (Cartesian and Polar)
—Transformation of cartesian coordinates into polar coordinates (two variables) - Change of order ofi
integration - Evaluation of triple integrals - Volume using triple integral.

UNIT 3 VECTOR INTEGRATIONS 12 Hours

Vector integration - Line Integral, Surface Integrals, volume Integral - Green’s theorem in a plane
(excluding proofs)- Gauss divergence theorem and Stokes’ theorem (excluding proofs) involving cubes
and rectangular parallelepipeds.

UNIT 4 ANALYTIC FUNCTIONS 12 Hours
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Analytic functions - Necessary and sufficient conditions for analyticity in Cartesian and polar
coordinates (without proof) - Properties - Harmonic conjugates - Construction of analytic function -

. 1 .y .
Conformal mapping - az,z + a, - and Bilinear transformation.

UNIT 5 COMPLEX INTEGRATIONS 12 Hours
Cauchy’s integral theorem (Without proof) - Cauchy’s integral formulae and its derivatives -
Taylor’s and Laurent’s expansions - Singularities - Poles and Residue - Cauchy’s residue theorem
(Without proof) - Contour integration under unit circle and semi-circular contour.

Total Periods: 60
TEXT BOOKS:

1. Grewal B.S., “Higher Engineering Mathematics”, Khanna Publishers, New Delhi, 45" Edition,
2024.

2. Peter V. O' Neil, “Advanced Engineering Mathematics”, 5th Edition, Thomson, Book/Cole, 2003.

3. Veerarajan T, “Engineering Mathematics (Volume I & I1)”, Mc Graw Hill Education, 2018.

REFERENCES:

1. Ramana. B.V., "Higher Engineering Mathematics", McGraw Hill Education Pvt. Ltd, New Delhi,
2016.

2. Erwin Kreyszig,"Advanced Engineering Mathematics", John Wiley and Sons, 10th Edition, New
Delhi, 2016.

3. John Bird, “Bird’s Higher Engineering Mathematics”, 9" Edition, Routledge Taylor and Fransis
Group, 2021.

4. Bali, N.P. and Manish Goyal, “A Text Book of Engineering Mathematics”, Lakshmi Publications
Pvt. Ltd., New Delhi, 2006.

5. Greenberg M.D., “Advanced Engineering Mathematics”, Pearson Education 2nd Edition, 5
Reprint, Delhi, 2009.

6. Jain R.K. and Iyengar S.R.K., “Advanced Engineering Mathematics”, Narosa Publications, 5"
Edition, New Delhi, 2017.

REFERENCE LINK:

1. Higher Engineering Mathematics, Sixth Edition (hzu.edu.in)
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1. Use complex grammar and technical vocabulary accurately.

2. Develop critical listening for professional conversations.

3. Enhance confidence and clarity in presenting and communicating ideas in professional
settings.

4. Improve critical reading of professional documents.

5. Produce high-quality technical writing

CourseOutcomes:
Attheendofthecourse,thestudentswillbeable to

1. Apply complex grammar and technical vocabulary accurately.
2. Evaluate professional conversations critically.

3. Communicate ideas confidently in professional settings.

4. Comprehend professional documents effectively.

5. Write high-quality technical documents.

Course Code Course Name L|T [P | C
PROFESSIONAL COMMUNICATION
24ENG102 (COMMON FOR ALL BRANCHES) 2|1 103
Pre-requisite Syllabus Version
Nil 1
Course Objectives
Thecourseaimsto:

UNIT1 - PROFICIENCY OF GRAMMAR AND VOCABULARY 9

Phrasal Verbs, Numerical Expressions, Reported Speech, Business- and job-related vocabulary,
Compound Nouns, Different forms of Words

Self Study Topics: One-word substitutions

UNIT2 - ADVANCEDLISTENING 9

Listening to Technical Conversations - Watching videos and documentaries — Listening to
various interviews and accessing them - Listening and responding to video lectures and TED
Talks

Self Study Topics: Listening to IELTS audios

UNIT 3 - EFFECTIVE PUBLIC SPEAKING 9

Introducing oneself in Interviews — Group Discussions — Mock Interview — Cross-Cultural
Communication (Definition, Ethics, Verbal and Nonverbal Communication across Cultures — Do’s and
Don’ts)

Self StudyTopics :Watching conversations through e-resources

UNIT4-READINGANDSTUDYSKILLS 9

Reading Technical Reports and Note Taking - Reading Longer Texts- Product Reviewing -
Blog Reading - Reading Taglines
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Self Study Topics: Reviewing online case studies

UNITS-TECHNICALWRITING 9

Definition of Technical Writing - Cover Letter with Resume — Checklist - Report Writing (Accident
Report / Industrial Visit) — Project Proposal Writing - Extended Definitions - Interpretation of Pie Charts,
Bar Charts, Flowcharts

Self Study Topics: Preparing Brochures and Pamphlets for various events

Total:45

TextBooks
1. Chellammal, V and others. English for Science & Technology — I. Cambridge University
Press & Assessment India Pvt. Ltd., 2023.

2. Francis, Mary Deepa and Others. English for Science & Technology -1I. Cambridge
University Press & Assessment India Pvt. Ltd., 2023.

3. Clark, Emily. "Public Speaking and Professional Networking." Palgrave Macmillan, 2020.
4. Turner, Steven. "Technical Writing: A Comprehensive Guide." McGraw-Hill Education,

2024.

References
1. Anderson, Mark. "Critical Reading and Analysis of Technical Documents." Springer,

2023.

2. Kumar, A. "Case Study Analysis in Professional Settings." Wiley, 2021.
3. Nelson, Peter, and Laura Green. "Effective Communication in Cross-Cultural Contexts."
Routledge, 2022.
4. Johnson, Samuel. "Advanced Technical Writing Techniques." Taylor & Francis, 2020.
ONLINE RESOURCES

1. https://takeielts.britishcouncil.org/take-ielts/prepare/free-ielts-english-practice-tests
(Resources for empowering Listening, Speaking, Reading and Writing Skills with Practice

Tests)
2. https://test-english.com/ (Resources for Grammar, Vocabulary, Listening, Reading,
Writing and other Exams)

3. https://www.cambridgeenglish.org/test-your-english/ (Resources to assess the LSRW
Skills)

4. https://www.cambridgeenglish.org/exams-and-tests/ceft/
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CourseCode CourseName L|T|] P | C
2 4CHY201 CHEMISTRY FOR ENGINEERS
(Common for all branches except BME and AGRI) 310 2 4
Pre-requisite SyllabusVersion
NIL 1

Course Objectives

e Acquire knowledge of desalination of water and treatment of municipal water.

e Recognize the operation of fundamental laws of thermodynamics in different chemical
phenomenon.

e To beacquainted with the basics of sensors and electric mobility.

e [earn about conducting polymers and fibre-reinforced plastics.

e Recognize spectroscopic techniques as workhorse of chemistry.

Course Outcomes

Uponcompletion of thecourse,thestudentswillbeableto
COl. Select suitable technology needed for water conditioning for given application.

CO2. Apply the laws of thermodynamics in understanding basic chemical phenomena.

CO3. Analyze the chemistry involved in sensors, and battery.

CO4. Understand structure-property relationship in selecting new materials.

COS. Identify application of different spectroscopic techniques for detection and quantification of unknown
compounds.

Unit 1 WATER TREATMENT TECHNOLOGY 9 Hours

Definition of hard and soft water, Sources of water and classification of impurities, Hardness and its types, Units
of hardness, Determination of hardness of water by EDTA method. Boiler feed water - Scale and sludge
formation in boiler, priming & foaming, caustic embrittlement. Water softening processes - Zeolite process, lon-
exchange process; Internal treatment method, Brackish-water treatment - electrodialysis, reverse osmosis.
Specification (Indian Standards) for drinking water, Domestic water treatment systems, Disinfection -
ozonolysis, UV and chlorination.

Unit 2 CHEMICAL THERMODYNAMICS 9 Hours

Introduction - Importance of thermodynamics, Definitions - system & surrounding; State function & path
function, Extensive and intensive properties; First law of thermodynamics - Significance, mathematical
formulation, enthalpyand numerical. Second law - need for the second law and entropy, Gibbs free energy and
Helmholtz free energy, Spontaneity and its criteria.

Unit 3 ELECTROCHEMISTRY 9 Hours

Electrochemical cells - reversible & irreversible cell; EMF - Measurement of EMF, Single electrode potential,
Reference electrode — SHE, Calomel electrode Nernst equation and numerical, Electrochemical series and its
applications, Concentration cells, ISE - Glass electrode and measurement of pH, Conduction and Conductometric
titration.

Corrosion—dry and electrochemical corrosion, corrosion prevention.

Energy devices — Li-ion battery, Fuel cell (H,/O, and solid oxide) and Green Hydrogen.
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Unit 4 POLYMER AND NANOMATERIALS 9 Hours

Polymer: Classification of polymers, types of polymerization reactions, Free radical addition polymerization,
Properties of polymers - strength, plastic deformation, elasticity, and crystallinity. Reinforced Plastics - Glass
fiber reinforced, and carbon fiber reinforced composites. Conducting polymers and its applications - organic solar
cells, OLEDs, and wearable devices.

Nanomaterials: 0-D, 1-D and 2-D nanomaterials, top-down and bottom-up fabrication, representative
applications.

Basics of spectroscopy: Electromagnetic radiation, quantization of energy. UV-VIS spectroscopy — electronic
transitions, Beer-Lambert’s Law, Infrared spectroscopy — molecular vibrations and vibrational transitions,
instrumentation. Optical and IR sensors, imaging spectrometers in remote sensing.

TotalLectureHours 45Hours

Text Books

1. Engineering Chemistry, 1st edition, Author: Dr Prasanta Rath (Publisher: Cengage India)

ReferenceBooks

1. Physical Chemistry, 11th edition, Author: Peter Atkins (Publisher: Oxford University Press).

2. Analytical Chemistry, 6th edition, Author: Gary D. Christian (Publisher: Wiley).
3. Textbook of Polymer Science, 3rd edition, Author: Fred W. Billmeyer (Publisher: Wiley).
4. Introduction to Nanoscience and Nanotechnology, by K.K. Chattopadhyay and A. N. Banerjee, PHI
Lab Practice 30Hours

Six to eight experiments should be performed from the following list.
1. Determination of Total, Permanent, Temporary hardness of water sample.
. Ion exchange column for removal of hardness of water.
. Determination of Alkalinity in water sample.
. Determination of cell constant and conductance of solutions.
. Conductometric titration of strong acid vs strong base (pure acid).
. Conductometric titration of strong acid vs strong base (mixture of acids).
. Estimation of iron content of the given solution using potentiometer.

. Determination of molecular weight by polyvinyl alcohol.
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. Potentiometry - determination of redox potentials and emfs.
10. Determination rate of corrosion of a given metal/alloy.
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L|T| P |C

24CSEA402 PYTHON PROGRAMMING 310 2 4

Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e To understand the basics of algorithmic problem solving.

e To learn to solve problems using Python conditionals and loops.

e To define Python functions and use function calls to solve problems.

e To use Python data structures - lists, tuples, dictionaries to represent complex data.
e To perform input/output operations with files.

Course Outcomes

Upon completion of the course, students will be able to
CO1: Develop algorithmic solutions to simple computational problems.
CO2: Write simple Python programs using control structures for solving problems.
CO3: Decompose a Python program into functions.
CO4: Represent Python lists, tuples, and dictionaries.
COS5: Read and write data from/to files in Python.

Unit 1 COMPUTATIONAL THINKING 9 Hours

Identification of Computational Problems - Algorithms, building blocks of algorithms (statements, state, control
flow, functions), notation (pseudo code, flow chart, programming language), algorithmic problem solving, simple
strategies for developing algorithms (iteration, recursion).

Unit 2 DATA TYPES, EXPRESSIONS, STATEMENTS 9 Hours

Python interpreter and interactive mode, debugging; values and types: int, float, boolean, string, and list; variables,
expressions, statements, tuple assignment, precedence of operators, comments

Unit 3 CONTROL FLOW, FUNCTIONS, STRINGS 9 Hours

Conditionals: Boolean values an




