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VISION OF THE INSTITUTION

e To Produce Globally Competitive Engineers with High Ethical Values and Social
Responsibilities.

@’)/ MISSION OF THE INSTITUTION

e To impart the highest quality state-of-the-art technical education by providing impetus to
innovation, research, and development and empowering students with entrepreneurship
skills.

e To instill ethical values, imbibe a sense of social responsibility, and strive for societal
well-being.

e To identify the needs of society and offer sustainable solutions through outreach
programs.

DEPARTMENT OF CIVIL ENGINEERING
VISION OF THE DEPARTMENT

e To be a center of excellence in Civil Engineering Education through full-fledged
learning experience along with research.

@/’ MISSION OF THE DEPARTMENT

To accomplish our vision, we are committed to

e Faculty experts from all specialization of Civil Engineering to facilitate teaching
learning process

e Excellent infrastructure facilities to apply Civil Engineering knowledge and perform
societal based research

e Exposure to latest technologies in Civil Engineering through industry-institute
interaction and professional bodies

e Environs to develop the innovative thoughts, ethics, communication, inter - and intra —
personal skills

e Enthusiasm towards self-learning, social responsibility and entrepreneurship
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l. PROGRAMME EDUCATIONAL OBJECTIVES (PEOs)

PEO 1 | To apply knowledge of mathematics, science and engineering to solve existing
problems in the area of Structural, Geotechnical, Water Resources, Environmental,
Transportation, Urban Planning, Construction Materials and Management in Civil
Engineering

PEO 2 | To analyze, design, construct Civil Engineering traditional and modern structures

PEO 3 | To perform investigation on any complicated Civil Engineering problems by
conducting research using modern equipment's and software tools

PEO 4 | To communicate and develop strong inter- and intra- personal skills to prepare them
for placement and higher studies

PEO 5 | To be self-motivated towards lifelong learning and entrepreneurship

I. PROGRAMME OUTCOMS (POS)

PO 1 | Engineering knowledge: Apply knowledge of mathematics, natural science,
computing, engineering fundamentals and an engineering specialization as
specified in WK1 to WK4 respectively to develop to the solution of complex
engineering problems.

PO 2 | Problem Analysis: Identify, formulate, review research literature and analyze
complex engineering problems reaching substantiated conclusions with
consideration for sustainable development. (WK1 to WK4).

PO 3 | Design/Development of Solutions: Design creative solutions for complex
engineering problems and design/ develop systems/ components/ processes to
meet identified needs with consideration for the public health and safety, whole-life
cost, net zero carbon, culture, society and environment as required. (WK5)

PO 4 | Conduct Investigations of Complex Problems: Conduct investigations of
complex engineering problems using research-based knowledge including design of
experiments, modelling, analysis & interpretation of data to provide valid
conclusions. (WK8).

PO 5 | Engineering Tool Usage: Create, select and apply appropriate technigues,
resources and modern engineering & IT tools, including prediction and modelling
recognizing their limitations to solve complex engineering problems. (WK2 and
WKB6)

PO 6 | The Engineer and The World: Analyze and evaluate societal and environmental
aspects while solving complex engineering problems for its impact on sustainability
with reference to economy, health, safety, legal framework, culture and
environment. (WK1, WK5, and WK7).
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PO 7

Ethics: Apply ethical principles and commit to professional ethics, human values,
diversity and inclusion; adhere to national & international laws. (WK9).

PO 8

Individual and Collaborative Team work: Function effectively as an individual,
and as a member or leader in diverse/multi-disciplinary teams.

PO 9

Communication: Communicate effectively and inclusively within the engineering
community and society at large, such as being able to comprehend and write
effective reports and design documentation, make effective presentations
considering cultural, language, and learning differences

PO 10

Project Management and Finance: Apply knowledge and understanding of
engineering management principles and economic decision-making and apply these
to one’s own work, as a member and leader in a team, to manage projects and in
multidisciplinary environments.

PO 11

Life-Long Learning: Recognize the need for, and have the preparation and ability
for i) independent and life-long learning ii) adaptability to new and emerging
technologies and iii) critical thinking in the broadest context of technological change.
(WKS8)

Knowledge and Attitude Profile (WK)

WK1

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

WK?2

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

WK3

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

WK4

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

WK5

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

WK6

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

WK7

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

WK8

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

WK9

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

The Graduates of B.E — Civil Engineering programme will be able to:

PSO 1

Analytical Knowledge and Practical Skills: The ability to analyse, design and
interpret by applying the concepts of mathematics and physical sciences in the core

areas of Civil Engineering.

PSO 2

Civil Engineer and Sustainability: The propensity to excel in portfolio of waste
management, sanitation, housing and construction management for the sustainable
environment.

PSO 3

Environment and Social Commitment: The ability to acquire and update
knowledge continuously and offer engineering solutions to meet the environmental

and societal needs.

V. MAPPING OF PEOs WITH POs

PEO POs
PO1|PO2|PO3|PO4 | POS5|POG6|PO7|POB|POY| 1O | B0
1 3 2 3 2 2 3 2 2 3 3 3
2 3 3 2 2 3 2 2 2 2 2 2
3 3 3 3 2 3 3 2 2 2 3 2
4 3 3 2 2 3 2 2 2 2 2 2
5 3 3 3 2 3 3 2 2 2 3 2
1- low, 2 - medium, 3 - high, ‘-' - no correlation

V. MAPPING OF PEOs WITH PSOs

PSO 1 PSO 2 PSO 3
PEO 1 3 3 2
PEO 2 3 3 2
PEO 3 3 3 3
PEO 4 3 3 3
PEO S5 2 2 2
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AUTONOMOUS CURRICULA AND SYLLABI
Regulations 2025

SEMESTER |
S. Course Total . SDG
No. Code Courses L/T/P Hours Credit Mapping
Theory (Internal 40 Marks & External 60 Marks)
1 | 25MA103 Founda_tlonal Mathematics 3/1/0 4 4 48,9
for Engineers
2 | 25cE101 | EXPloration of Civil 300 | 3 3 9,11
Engineering
Theory with Practical (Internal 50 Marks & External 50 Marks)
3 | 25EEC11 | Principles of Electiicaland | 55,5 | 5 4 4,79
Electronics Engineering
. . 3,4,7,9,11,
4 | 25MSCO01 | Materials Science 2/0/2 4 3 121316
5 | 25MECO1 | ENgineering Graphicsand |4, | g 3 4,911
Visualization
25CS103 | C Programming 1/0/4 5 3 4,9
Indian Knowledge System — Blended Learning (Internal 100 Marks)
7 | 25TA101 [ Heritage of Tamils 100 1 | 1 [ 41116
Mandatory Course (Internal 100 Marks)
8 | 25MC101 | Induction Programme | 3 Weeks 3,4,10
TOTAL| 27 | 21

Certification/Online Course
Certification/Spoken Tutorial/Coursera/NPTEL Courses- Minimum One Course Mandatory

SEMESTER II
S. Course Total . .
No. Code Courses L/T/P Hours Credit | SDG Mapping
Theory (Internal 40 Marks & External 60 Marks)
1 | 25MA203 | Applied Mathematics 3/1/0 4 4 4817
2 | 25MECO02 | Engineering Mechanics 3/1/0 4 4 489
Theory with Practical (Internal 50 Marks & External 50 Marks)
25ENCO1 | Business Communication | o, | 4 3 4.8,9,16
and Value Science
4 | 25AD201 | Python Programming 1/0/4 5 3 4,9
5 | 25CE201 | Architecture and BIM 3/0/2 5 4 9,11
Practical(Internal 60 Marks & External 40 Marks)
6 | 25MECO3 | Design Thinking and 0/0/2 2 1 4,9,11,12
Idea Lab
7 | 25cE202 | T€chnical Skil 0/0/2 2 1 4,8,9
Development Laboratory
Indian Knowledge System — Blended Learning (Internal 100 Marks)
8 | 25Ikco1 | IMtroduction to Indian | 60 | 5 1 3.4,511,16
Knowledge System
9 25TA201 | Tamils and Technology 1/0/0 1 1 411,16
TOTAL 29 23

Certification/Online Course
Certification/Spoken Tutorial/Coursera/NPTEL Courses- Minimum One Course Mandatory
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SEMESTER I
l\?c;. Cg:;ze Courses L/T/IP Jg&?ls Credit Ma?p[z)(i;ng
Theory (Internal 40 Marks & External 60 Marks)
1 | 25GE301 | Universal Human Values 3/0/0 3 3 3,4,10,16
2 | 25MA302 | Numerical Methods 3/1/0 4 4 4,8,17
Sustainable and Green
3 | 25CE301 Construction 3/0/0 3 3 9,11,12,13
Theory with Practical (Internal 50 Marks & External 50 Marks)
4 25CE302 | Applied Solid Mechanics 3/0/2 5 4 9
5 25CE303 | Surveying and Geomatics 3/0/2 5 4 9,11,15
6 | 25CE304 E:g'ﬂ%::ﬂig'su'd Mechanics | 301 | 5 4 6,13
Indian Knowledge System — Blended Learning (Internal 100 Marks)
7 ] 25CE305 ]Wisdom of Vastushastra | 2/0/0 \ 2 \ 2 \ 4,11,12
Mandatory Course (Internal 100 Marks)
8 ] 25MCC01 ] Environmental Science | 1/0/0 1 0 7,13,15
TOTAL 28 24
Certification/Online Course
Certification/Spoken Tutorial/Coursera/NPTEL Courses- Minimum one Course Mandatory
SEMESTER IV
. Course al : SDG
NSo. Code Courses L/T/IP I—ch))ljrs Credit Mapping
Theory (Internal 40 Marks & External 60 Marks)
1 | 25Xx222 gl‘;i't‘i J:rlnerg'”g findustrial =1 500 | 3 3 -
2 | 25CE401 | Concrete Technology 3/0/0 3 3 9,12
3 | 25CE402 | Analysis of Structural Systems | 3/1/0 4 4 9
4 | 25CE403 | Mobility Systems Engineering | 3/0/0 3 3 9,11,13
Theory with Practical (Internal 50 Marks & External 50 Marks)
5 | 25CE404 | Geomechanics (302 5 | 4 [ 9u1
Practical (Internal 60 Marks & External 40 Marks)
o | zscms | Fo Ty |002] 2 | 1| o
7 | 25CE406 | Survey Camp 14 Days 1 9,11,15
Spoken Language (Internal 100 Marks)
8 | 25SLCO1 | Multilingual Practices loo2 | 2 | 1 | 410
Mandatory Course (Internal 100 Marks)
9 | 25MCCO03 | Indian Constitution EEE 0 16
TOTAL 23 20
Certification/Online Course
Certification/Spoken Tutorial/Coursera/NPTEL Courses- Minimum one Course Mandatory
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SEMESTER V
S. Course Total . SDG
NO. Code Courses L/T/IP Hours Credit Mapping
Theory (Internal 40 Marks & External 60 Marks)
Open / Emerging /
1| 25XXZ2Z |\ strial Elective- I 3/0/0 3 3 i
2 | 25CEZZZ | Professional Elective — | 3/0/0 3 -
Design of Reinforced
3 | 25CE501 Concrete Elements 3/1/0 4 4 9
Integrated Water
4 | 25CE502 Resources Management 3/0/0 3 3 6,13
Theory with Practical (Internal 50 Marks & External 50 Marks)
5 | 25CES03 | Sustainable Environmental |5/, | g 4 | 12,1315
Engineering
6 | 25CcE504 Construction Planning and 3/0/2 5 4 8 9
Management
Practical (Internal 60 Marks & External 40 Marks)
Analysis and Design of RC
7 | 25CE505 0/0/2 2 1 9
Structures Laboratory
Indian Knowledge System — Blended Learning (Internal 100 Marks)
8 | 25CES06 | OWN Planning and 2000 | 2 2 11,16
Governance
Mandatory Course (Internal 100 Marks)
9 | 25MCC04 | Soft Skills | 1/0/0 1 0 4,8
TOTAL 28 24

Certification/Online Course

Certification/Spoken Tutorial/Coursera/NPTEL Courses- Minimum one Course Mandatory

SEMESTER VI
S. | Course Total , SDG
NG Code Courses L/T/IP Hours Credit Mapping
Theory (Internal 40 Marks & External 60 Marks)
Open / Emerging/ -
1 | 25XX2Z22 Industrial Elective- 1lI 3/0/0 3 3
2 | 25CEZZz | Professional Elective — I 3/0/0 3 3 -
Robotics and Automation
3 | 25CE601 in Civil Engineering 3/0/0 3 3 8,9
Entrepreneurship and
4 | 25CE602 Financial Economics 3/0/0 S 3 148
Theory with Practical (Internal 50 Marks & External 50 Marks)
Construction Cost
5 | 25CE603 Estimation and Valuation 3/0/2 5 4 9
6 | 25CE604 | Design of Steel Structures 3/0/2 5 4 9
Practical (Internal 60 Marks & External 40 Marks)
7 | 25CE605 | Prototype Lab 0/0/2 2 1 4,9
TOTAL 24 21

Certification/Online Course

Certification/Spoken Tutorial/Coursera/NPTEL Courses- Minimum one Course Mandatory
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SEMESTER VII
S. Course Total : SDG
NoO. Code Courses L/T/IP Hours Credit Mapping
Theory (Internal 40 Marks & External 60 Marks)
Open / Emerging/ -
1| 25Xxz222 Industrial Elective- IV 3/0/0 3 3
2 | 25CEZZZ | Professional Elective - llI 3/0/0 3 3 -
3 | 25CEZZZ | Professional Elective - IV 3/0/0 3 3 -
4 | 25CEZZzZ | Professional Elective - V 3/0/0 3 3 -
5 | 25CEZZZ | Professional Elective - VI 3/0/0 3 3 -
Project (Internal 60 Marks & External 40 Marks)
6 | 25CE701 | Project | looe| 6 | 3 ]47891213
Internship (Internal 100 Marks)
Employability
7 | 25CE702 | Enhancement Skills 28 Days 2 4,7,8,9,12,13
(Internship)
TOTAL| 21 20
SEMESTER VIII
S. Course Total . SDG
No. Code Courses L/T/IP Hours Credit Mapping
Project (Internal 60 Marks & External 40 Marks)
1 | 25CE801 | Project Il | 0/0/24 24 12 4,7,8,9,12,13
TOTAL 24 12
TOTAL (I - VIl Semester) 165

SCHEME OF CREDIT DISTRIBUTION — SUMMARY

Sl Credits/Semester
Stream C %
No. I I m | v [ v | VI |Vl |V
Humanities & Social
1. | Sciences Including | 1 4 3 - - - - - 8 4.84
Management (HSMC)
2. | Basic Sciences (BSC) 10 | 8 4 - - - - - 22 | 13.33
3 Engineering Sciences 101111 2 ] 5 ] ] ] 25 | 15.15
" | (ESC) '
4. | Professional Core (PCC) - - 15 | 16 | 16 | 15 - - 62 | 37.57
Professional Electives
5. (PEC) - - - - 3 3 |12 - 18 | 10.90
Open Electives (OEC) /
6. | Emerging Elective Courses | - - - 3 3 3 3 - 12 7.27
(EEC)
7. | Project Work (PROJ) - - - - - - 5 | 12 17 | 10.30
Mandatory Course (MC)
8 /Spoken Language Course | ~ i St ) ) ) ) )
Total 21 | 23 | 24 | 20 | 24 | 21 | 20 | 12 | 165 | 100
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STRUCTURE FOR UNDERGRADUATE ENGINEERING PROGRAM

S AICTE SKCET
NO‘ Course Work - Subject Area Suggested Credits
' Credits (165)
1 Humanities and Social Sciences (HS), including 06 08
" | Management;
> Basic Sciences (BS) including Mathematics, Physics, 24 29

Chemistry, Biology;

Engineering Sciences (ES), including Materials, Workshop,
3. | Drawing, Basics of Electrical / Electronics / Mechanical / 20 25
Computer Engineering, Instrumentation;

Professional Subjects-Core (PC), relevant to the chosen
4. | specialization/branch; (May be split into Hard (no choice) 62 62
and Soft (with choice), if required

Professional Subjects — Electives (PE), relevant to the

5. e . 26 18
chosen specialization/ branch;

6 Open Subjects- Electives (OE), from other technical and/or 12 12

" | emerging subject areas;

Project Work, Seminar and/or Internship in Industry or

7. 16 17
elsewhere.

8. | Indian Knowledge System 02 (08)

9. | Mandatory Courses (MC) / Spoken Language Course Non-credit 1

Total 168 165

*Minor Variations is allowed as per need of the respective disciplines

HUMANITIES & SOCIAL SCIENCES INCLUDING MANAGEMENT (08 Credits)

SL. Course . L/T/ Contact )
No. Code Course Title = hrs./WK. C SDG Mapping
1. 25TA101 | Heritage of Tamils 1/0/0 1 1 411,16
5. | 25EN101 |BuSiness Communication |, ., 4 3 4,8,9,16
and Value Science |
3. 25TA201 | Tamils and Technology 1/0/0 1 1 411,16
4 25GE301 | Universal Human Values 3/0/0 3 3 4,10,16
BASIC SCIENCE COURSES (22 Credits)
SL. Course . Contact .
No. Code Course Title L/T/P hrs. /WK C SDG Mapping
1. 25MA103 | Foundational 3/1/0 4 4 489
Mathematics for
Engineers
2. 25CE101 | Exploration of Civil 3/0/0 3 3 9,11
Engineering
3. ) , 3,4,7,9,11,
25MSCO01 | Materials Science 2/0/2 4 3 12.13,16
4. 25MA203 | Applied Mathematics 3/1/0 4 4 4817
5. 25CE201 | Architecture and BIM 3/0/2 5 4 9,11
6. 25MA302 | Numerical Methods 3/1/0 4 4 4,8,17
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ENGINEERING SCIENCE COURSES (25 Credits)

SL. Course . Contact SDG

No. Code Course Title L/T/P hrs./Wk. = Mapping

1. 25EEC11 | Principles of Electrical and
Electronics Engineering 3/072 5 4 47,9

2. 25MECO01 E_nglngen_ng Graphics and 1/0/4 5 3 4911
Visualization

3 25CS103 | C Programming 1/0/4 5 3 4,9

4 25MECO02 | Engineering Mechanics 3/1/0 4 4 4,8,9

5. 25AD201 | Python Programming 1/0/4 5 3 4,9

6 25MECO03 | Design Thinking and Idea Lab 0/0/2 2 1 4,911,12

7 25CE202 | Technical Skill Development 0/0/2 > 1 4.8.9
Laboratory

8. 25IKC01 | Introduction to Indian Knowledge 2/0/0 5 5 3,4,5,11,
System 16

9. 25CE305 | Wisdom of Vastushastra 2/0/0 2 2 411,12

10. 25CE506 | Town Planning and Governance 2/0/0 2 2 11,16

SPOKEN LANGUAGE COURSE (01 Credits)
SL. Course : L/T/ Contact :
No. Code Course Title = hrs./WK. C SDG Mapping
1. | 25SLCO1 | Multilingual Practices 0/0/2 2 1 4,10
PROFESSIONAL CORE COURSES (62 Credits)

SL. Course . Contact SDG

No. Code Course Title L/TIP hrs./WK. c Mapping

1. 25CE301 | Sustainable and Green 3/0/0 3 3 19,11.12.13
Construction

2. 25CE302 | Applied Solid Mechanics 3/0/2 5 4 9

3. 25CE303 | Surveying and Geomatics 3/0/2 5 4 9,11,15

4 25CE304 | Engineering Fluid Mechanics and 3/0/2 5 4 6.13
Hydraulics

5 25CE401 | Concrete Technology 3/0/0 3 3 9,12

6. 25CE402 | Analysis of Structural Systems 3/1/0 4 4 9

7. 25CE403 | Mobility Systems Engineering 3/0/0 3 3 9,11,13

8 25CE404 | Geomechanics 3/0/2 5 4 9,11

9 25CE405 | Materials Testing and Evaluation 0/0/2 2 1 9
Laboratory

10. 25CE406 | Survey Camp 14 Days 1 9,11,15

11. 25CE501 | Design of Reinforced Concrete 3/1/0 4 4 9
Elements

12. 25CE502 | Integrated Water Resources 3/0/0 3 3 6.13
Management

13. 25CE503 | Sustainable Environmental 3/0/2 5 4 12,13,15
Engineering
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14. 25CE504 | Construction Planning and 3/0/2 5 4 8,9
Management

15. 25CE5S05 | Analysis and Design of RC 0/0/2 2 1 9
Structures Laboratory

16. 25CE601 | Robotics and Automation in Civil 3/0/0 3 3 8,9
Engineering

17. 25CE602 Entrepre_neurshlp and Financial 3/0/0 3 3 148
Economics

18. 25CE603 | Construction Cost Estimation and 3/0/2 5 4 9
Valuation

19. 25CE604 | Design of Steel Structures 3/0/2 5 4 9

20. 25CE605 | Prototype Lab 0/0/2 2 1 4.9
PROFESSIONAL ELECTIVE COURSES (18 Credits)

SL. Course . Contact SDG
No. Code Course Title L/TiP hrs./WKk. c Mapping
ELECTIVE STREAM | — STRUCTURAL ENGINEERING

Conditional Assessment and 9,11,12,1
L. 25CE901 Rehabilitation of Structures 3/0/0 3 3 3
2. 25CE902 | Design of RC Structures 3/0/0 3 31 7911,13
3. 25CE903 | Finite Element Analysis 3/0/0 3 3 9,13
4, 25CE904 | Pre-Stressed Concrete Structures 3/0/0 3 3 7,9,11
5. 25CE905 | Pre-Engineered Structures 3/0/0 3 3 7,911
6. 25CE906 | Prefabricated Structures 3/0/0 3 3 9,11,12
7. 25CE907 | Advanced Structural Analysis 3/0/0 3 3 9,13
ELECTIVE STREAM Il - GEOTECHNICAL ENGINEERING
1. 25CE908 | Soil Dynamics and Seismology 3/0/0 3 3 9,11,13
2. | 25CEQ09 | Ground ~  Improvement and | 36/ 3 3| 911,13
Geosynthetics
3. 25CE910 | Environmental Geotechnics 3/0/0 3 3 6, 9,13
4, 25CE911 | Soil-Structure Interaction 3/0/0 3 3 9,11
5. 25CE912 | Design of Substructures 3/0/0 3 3 7,9,11
6. 25CE913 | Seismic Design of Structures 3/0/0 3 3 9,11,13
7. 25CE914 | Deep Foundation 3/0/0 3 3 9,11
ELECTIVE STREAM Il - CONSTRUCTION MANAGEMENT
1 25CE915 Project _ Formulation and 3/0/0 3 3 9.11
Implementation
2. 25CE916 | Construction Personnel Management 3/0/0 3 3 8,9,11
3. 25CE917 | Valuation of Real Properties 3/0/0 3 3 9,12
4, 25CE918 | Energy Efficient Buildings 3/0/0 3 3 8,9,11
5. | 25cEQ19 |SUPPly Chain Management and | 5., 3 3| 911
Logistics in Construction
6. 55CE920 Risk and Reliability Analysis of Civil 3/0/0 3 3 9.11
Infrastructure Systems
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7. 25CE921 | Formwork Engineering 3/0/0 3 3 9,12
ELECTIVE STREAM IV — ENVIRONMENTAL ENGINEERING
1. 25CE922 | Air and Noise Pollution 3/0/0 3 3 6’7’83’11’1
2. | 25CE923 'S”;S‘iztrﬂa' Wastewater Treatment 00| 3 |3 67913
3. | 25CEQ24 | BUTA VST )Z‘t’gﬂ;’ and Onsite 300 | 3 |3 6911
4. 25CE925 gsei(]esggteig; of Contaminated Site and 3/0/0 3 3 6,11é12,1
5. | 25CE926 Séﬁl:‘t'l“g | water and surface water 00| 3 |3 611,13
6. | 25CE927 32Lda82%:$2ard°“3 Waste 300 | 3 |3] 611,12
7. | 25CE928 E?g’ig’;c’:;e;;ﬂl;g}ga"t Assessment and | 50 | 3 |3 | 7.811,12
ELECTIVE STREAM V - INFRASTRUCTURES ENGINEERING
1. 25CE929 | Airport and Harbour Engineering 3/0/0 3 3 9,11
25CE930 | Smart City Planning and Development 3/0/0 3 3| 911,12
3. 25CE931 | Metro Rail Engineering and 3/0/0 3 3 9,11
Infrastructure
4. 25CE932 | Remote Sensing and GIS for Civil 3/0/0 3 3 9,11
Engineering
25CE933 | Bridge Engineering 3/0/0 3 3 9,11
25CE934 | Highway Pavement Design and 3/0/0 3 3 9,11
Evaluation
7. 25CE935 | Intelligent Transportation System 3/0/0 3 3| 911,12
ELECTIVE STREAM VI - DIVERSIFIED COURSES
25CE936 | Plumbing (Water and Sanitation) 3/0/0 3 3 6,9,12
2. 25CE937 | Instrumentation and Sensor 3/0/0 3 3 9,12
Technologies for Civil Engineering
3. 25CE938 | Building Services and Management 3/0/0 3 3 9,11
4, 25CE939 | Irrigation Engineering 3/0/0 3 3 6,9,11
5. 25CE940 | Nanotechnology in Civil Engineering 3/0/0 3 3 9,12
6. 25CE941 | Disaster Preparedness and Planning 3/0/0 3 3| 389,11
7. 25CE942 grofgssional Ethics and Universal 3/0/0 3 3 8,10,13
esign
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PROFESSIONAL ELECTIVE COURSES: VERTICALS

Vertical | Vertical Il Vertical Il Vertical IV Vertical V Vertical VI
Conditional _ _ _ _
Assessment and Soil Dynamics and Project Formulation Air and Noise Airport and Harbour | Plumbing (Water and
Rehabilitation of Seismology and Implementation Pollution Engineering Sanitation)
Structures
Design of RC Ground Improvement ngrsstg:ﬁgn Industrial Wastewater | Smart City Planning S";t;lcj)rrnﬁgf:%tr:%rrozrifs
Structures and Geosynthetics Management Treatment System and Development for Civil Engineering
inite El . | luati ¢ | Rural Water Supply Metro Ralil Building Services and
Finite Eler_nent Envwonnr"le_nta Valuation 0 Rea and Onsite Sanitation Engineering and Magna ement
Analysis Geotechnics Properties Systems Infrastructure g
S d Soil-S tici Assessment of Remote Sensing and
C Pre- trSesse ?' -Structure Eneégxdﬁ icient Contaminated Site GIS for Civil Irrigation Engineering
oncrete Structures nteraction uildings and Remediation Engineering
Supply Chain G
. . round Water and .
Pre-Engineered Design of Management and Surface Water Bridge Engineering Nanotechnology in
Structures Substructures Logistics in Pollution Civil Engineering
Construction
Risk and Reliability - ;
. . . . o . Highway Pavement Disaster
Prefabricated Seismic Design of An?ly&s of Civil ngtgnﬁaﬂzziﬁgﬁf Design and Preparedness and
Structures Structures Infrastructure g Evaluation Planning
Systems
Environmental Impact Intelligent . .
Advanced|St_r uctural Deep Foundation Formwork Assessment and Life Transportation aﬁéobensiifgzll %tgé?sn
Analysis Engineering Cycle Analysis System 9
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INDIAN KNOWLEDGE SYSTEM (08 Credits)

SL. Course . Contact SDG
No. Code Course Title L/TiP hrs./WKk. C Mapping
1. 25TA101 | Heritage of Tamils 1/0/0 1 1 Z’Zégil(sz’
2. 25TA201 | Tamils and Technology 1/0/0 1 1 2’7’195;1117’12’
Introduction to Indian 3,5,7,9,11,
3. 25101 Knowledge System 2/0/0 2 2 13,15,17
4. 25CE306 | Wisdom of Vastushastra 2/0/0 2 2 4,11,12
5. | 25CE406 | OWN Planning and 2/0/0 2 2 11,16
Governance
OPEN ELECTIVE
SL. Course . Contact SDG
No. Code Course Title Liip hrs./Wk. = Mapping
1 25CEQ001 | GIS and Disaster 3/0/0 3 3 9.11.13
Management
5 25CE002 | Environmental Impact 3/0/0 3 3 611,12
Assessment
3 25CEOQ003 | Principles of  Sustainable 3/0/0 3 3 18,12
Development
4. 25CEQ004 | Smart City and Infrastructure 3/0/0 3 3 9,11,12
5 25CE005 Spafual _ Technology N 260 3 3 911,12
Engineering
6. 25CE006 Rheol_ogy of Complex 3/0/0 3 3 912,17
Materials
EMERGING ELECTIVE
SL. Course . Contact SDG
No. Code Course Title bl hrs./WK. ¢ Mapping
1. 25ceE007 | Al'and ML in Civil Engineering | 3/0/0 3 3 8,9,12,17
2 25CcE008 | 3D Printing in Construction 3/0/0 3 3 8,9,12,17
3. 25CE009 Cyber security in  Civil 3/0/0 3 3 8,9,12,17
Infrastructure Systems
4 >5CE010 Internet of Thlng_s (IoT) for 3/0/0 3 3 801217
Infrastructure Monitoring
5. | 25cE011 | Hydrogen and Renewable | 54/ 3 3 | 7891213
Energy Infrastructure
6. 25CEQL2 Digital Twins for Infrastructure 3/0/0 3 3 9.12,17
Systems
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PROJECT WORK (16 Credits)

SL. Course . Contact SDG

No. Code Course Title L/T/P hrs./Wk. = Mapping
1. | 25CE701 | Project! 0/0/6 6 3 4’7’81’3?’12’
> | 25CE801 | Projectll 0/0/24 24 12 4’7’81’3?’12’

INTERNSHIP (03 Credits)

SL. Course . Contact SDG
No. | Code Course Title LITIP 1 rsawk. | © | Mapping
Employability Enhancement Skills 4,7,89,12,
1. 25CE702 (Internship) 28 Days 2 13

MANDATORY COURSES (Non Credits)

(Courses conducted either by internal faculty or through MOOCS)

ﬁ(; Cg(l;glsee Course Title L/T/P r?r%h/@it. = MaSpr(isng
1. 25MC101 | Induction Programme 3 Week 3,4,10
2. 25MCCO01 | Environmental Science 1/0/0 1 - 7,13,15
3. 25MCCO03 | Indian Constitution 1/0/0 1 - 16
4. 25MCCO04 | Soft Skills 1/0/0 1 - 4,8

MINOR COURSES (18 Credits)
(Offered to other departments)

SL. Course . Contact SDG
No. Code Course Title bl hrs./WK. ¢ Mapping
1 >5CE0L3 Sustainable infrastructure 3/0/0 3 3 67,911
Development
5 >5CE014 Susf[alnable Agriculture and 3/0/0 3 3 6.7.9.13
Environmental Management
3. 25CEQ015 | Sustainable Bio Materials 3/0/0 3 3 6,7,9,13
4. | 25CE016 | Materials for Energy 3/0/0 3 3 | 7911,13
Sustainability
5 >5CE0L7 Envwonmer_\tal Quiality Monitoring 3/0/0 3 3 3.6,11,13
and Analysis
6. 25CE018 Green Technology 3/0/0 3 3 7,9,11,13
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VALUE ADDED COURSES
(Based on student’s interest)

S. Course . Contact SDG Sem.
No Code Course Title hours = Mapping
1 | 25VA101 3D B_undlng Modeling Using Revit 36 1 9,11 I
Architecture
5 2E\/A102 Total S_tatlon, GPS and Drone 36 1| 911,15 I
Surveying
3. 25VA103 | Arc GIS for Civil Engineers 36 1| 911,15 M
Structural Analysis and Design 36 1 9
4 25VA104 Using STAAD.Pro v
5. 25VAL05 Pr_OJect Management Using 36 1 8,9 Vv
Primavera
6. | 25VA106 | Building Valuation 36 1 9,12 vV
7 | 25vA107 Augmer_\ted_R_eaIlty_ and _Vlrtual 36 1 8,9,12 VI
Reality in Civil Engineering
L: Lecture T: Tutorial P: Practical C: Credit O: Outside Class hours Cat.: Category
HSMC : Humanities and Social OEC : Open and Emerging Elective Courses
Sciences including Management
BSC : Basic Science Courses PRJ : Project Work
ESC : Engineering Science Courses INT . Internship
PCC . Professional Core Courses MC : Mandatory Course
PEC : Professional Elective Courses
Definition of Credit:
L — Lecture 1 Hr. Lecture (L) per week 1 credit
T — Tutorial 1 Hr. Tutorial (T) per week 1 credit
P - Practical/Practice (Project and Industry based Courses) 1 Hr. Practical (P) per week 0.5 credit
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SEMESTER - |
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25MA103 FOUNDATIONAL MATHEMATICS FORENGINEERS | L | T|P | C
SDG NO. 4,8,9 (Common to MECH, MCT, CIVIL) s l1lol 4

COURSE OBJECTIVES

1. To understand and gain the knowledge of matrices, determinants and inverse of a
matrix.

2. To reduce quadratic form to canonical form of a matrix and identify its nature.

3. To familiarize the concepts of differential calculus which are applicable in many branches
of engineering.

4. To use derivatives to investigate the behaviour of functions, including identifying maxima,
minima, and points of inflection.

5. To understand and evaluate definite integrals using different techniques.

MATRICES AND DETERMINANTS 12
Introduction to Matrices - Types of matrices - Symmetric, skew symmetric, Hermitian and unitary
matrices - Matrix operations - Rank of a matrix - Determinants - Properties - Solution of Linear
Equations by Cramer's rule and Inverse of a Matrix. Case Study: Circuit Analysis by Mesh and
Nodal methods.

EIGENVALUES AND EIGENVECTORS 12
Characteristic equation - Eigenvalues and Eigenvectors of a real matrices and their properties -
Cayley-Hamilton theorem - Orthogonal transformation of a real symmetric matrix to diagonal
form - Reduction of quadratic form to canonical form by orthogonal transformation - Nature of
guadratic forms. Case Study: Eigen Values and Eigen Vectors in vibration of a 2 Mass Spring
System.

DIFFERTENIAL CALCULUS 12
Representation of functions - Limit of a function - Continuity - Derivatives - Differentiation rules -
Curvature in Cartesian co-ordinates — Centre and Radius of curvature - Circle of curvature in
Cartesian coordinates - Evolutes - Envelopes - Evolute as envelope of normals.

Case Study:Stress-Strain behaviour in materials.

MULTIVARIATE CALCULUS 12
Partial derivative - Total derivative - Differentiation of implicit functions - Jacobian and its
properties - Taylor's series for functions of two variables - Maxima and minima of functions of
two variables - Method of Lagrangian multipliers.Case Study:Kinematics of Particles.

DEFINITE INTEGRALS 12
Evaluation of definite integrals using Bernoulli’s formula. Beta and Gamma functions: Relation
between Beta and Gamma Functions-Evaluation of Integrals using Beta and Gamma Functions
— Numerical Integration by using Trapezoidal and Simpson’s 1/3 rule. Case Study: Alternating
Current Waveform Analysis.

TOTAL: 60 PERIODS
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COURSE OUTCOMES
Upon completion of the course, students shall have ability to

co1 Solve the system of linear equations using Cramer's rule and matrix
inversion methods.
C02 Compute the eigenvalues and eigenvectors to diagonalizable a given

matrix and reduce quadratic form to canonical form by orthogonal
transformation and identify the nature of the quadratic form.

Cco3 Find the Curvature and Evolutes by applying the techniques of
differentiation.

Co4 Utilize the Lagrange multiplier method to find extreme of functions with
constraints.

CO5 Solve definite integrals using integration techniques, Bernoulli’s formula,

Beta and Gamma functions.

TEXTBOOKS

[AP]

[V]

[U]
[AP]

[AP]

1. Kreyszig. E, “Advanced Engineering Mathematics”, 10™edition, John Wiley and Sons

(Asia) Limited, Singapore, 2020.

2. Grewal. B.S, “Higher Engineering Mathematics”, 42"edition, Khanna Publishers, Delhi,

2021.

3. Burden R.L and Faires J.D, “Numerical Analysis”, 9" edition, Cengage Learning, 2016.

REFERENCE BOOKS
1. Veerarajan .T, “Engineering Mathematics”, McGraw-Hill, New Delhi, 2018.

2. Glyn James, Advanced Modern Engineering Mathematics, Pearson Education, 5™

edition, 2018.

3. Ramana. B. V, “Higher Engineering Mathematics”, McGraw Hill, New Delhi, 2017..

WEB RESOURCES
https://ocw.mit.edu/courses/mathematics/18-06-linear-algebra-spring-2010/

https://nptel.ac.in/courses/111/107/111107105/

https://www.coursera.org/learn/integration-calculus

ok wbdhPeE

https://www.khanacademy.org/math/linear-algebra/alternatebases/eigen-
everything/v/linear algebra-introduction-to-eigenvaluesand-eigenvectors

https://ocw.mit.edu/courses/mathematics/18-01-single-variable-calculus-fall-2006/
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25CE101 L T|P|C

SDG NO. 9,11 EXPLORATION OF CIVIL ENGINEERING sl olol 3

COURSE OBJECTIVES

1. To provide a comprehensive understanding of Civil Engineering concepts, branches, and
the role of civil engineers in the built environment.

2. To explore the properties, types, applications and manufacturing processes of
construction materials

3. To understand the fundamental techniques involved in construction.

4. To explore the role of geology in civil engineering.

CIVIL ENGINEERING CONCEPTS 9

Definition, scope, and importance of Civil Engineering - Various branches of Civil Engineering -
Role of a Civil Engineer - Relationship with other engineering disciplines and architects - Types
of Structures: Building, bridge, retaining structure, storage structures, Transport-related
Structures, Water Supply and Sewerage Structures — Classification of buildings: function,
occupancy, height, materials, and building structure. Case study: Major projects undertaken by
Indian government organizations and recommendations on how Civil Engineers can effectively
engage with these organizations.

CONSTRUCTION MATERIALS 9
Cement as per BIS 4031: Ingredients, manufacturing, types, grades, properties, composition,
hydration — Aggregates as per BIS 383: Gradation, Shape, types and their properties -
Manufacturing process of M-sand, P-sand — Steel bars as per BIS1786: Manufacturing process,
Types and its Properties - Structural Steel: Applications in Structural Systems — Bricks and
blocksas per BIS 1077 and BIS 2185: Classifications, Manufacturing, properties. Case Study:
Selection of materials for a construction project as per BIS standards.

FINISHING AND INTERIOR MATERIALS 9
Timber: Types of timber, Properties and uses of timber in construction - Preservation and
treatment of timber — plywood - Plastics and Composites: PVC, UPVC, CPVC pipes
applications, advantages and limitations — Flooring materials: Types and its properties,
application - Wall Finishes (Putty, Primer, Paint):Types and its properties, application - Metals in
Construction: Aluminum, Stainless steel and Gl Sheets: Properties and uses - Gypsum Board:
Uses, types and its properties of gypsum boards— BIS recommendations. Case Study: Selection
of finishing and interior materials for an architectural project as per BIS standards.

CONSTRUCTION TECHNIQUES 9

Construction Processes - Site Preparation - Excavation Techniques - Formwork, Scaffolding,
and Shoring Systems — Construction Systems: Load-Bearing and Frame Structures -
Foundations: Shallow, Deep Foundations - Construction Methods: Brick and stone Masonry,
Traditional Building Methods, Modern Construction Techniques — Prefabrication Techniques -
Major Construction Equipment — Application of 3D printing, Drone, Robotics, AR/VR in
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construction- Site Safety Protocols - Safety Management Plans . Case Study: Execution of a
commercial complex using traditional and modern construction methods to ensure efficiency,
safety, and sustainability.

GEOLOGY 9
Geology in civil engineering — branches of geology — structure of earth and its composition —
tectonic plates — continental drift - earth’s atmosphere- weathering of rocks - classification of
rocks: igneous, sedimentary and metamorphic — strike, dip, folds, faults and joints. Case Study:
Geological factors that will impact the construction of a building project at specified terrain.

TOTAL PERIODS: 45
COURSE OUTCOMES

Upon completion of the course, students shall have ability to

COo1 Summarize the roles and responsibilities of a civil engineer, and explain [U]
the relationship with other engineering disciplines and architects.

C02 Select appropriate construction materials based on BIS standards for [AP]
various project requirements.

CcOo3 lllustrate the characteristics and application of finishing and Interior [U]
materials.

CO4 Choose a suitable construction technique incorporating traditional and [AP]

modern construction methods.

CO5 Identify the geological factors such as rock types, weathering, and [AP]
tectonic activity that its suitability in civil works.

TEXTBOOKS
1. Duggal.S.K., Fundamentals of Civil Engineering, Mc Graw Hill Education, 2023.
2. Sushil Kumar., Building Construction Materials, Laxmi Publications, 2022.

3. Parbin Singh Engineering and General Geology, S.K. Kataria& Sons Publications,
New Delhi, 2019.

REFERENCE BOOKS
1. Shetty.M.S., Introduction to Civil Engineering, S.Chand Publishing, 2021.

2. Peter.R. Walker., Climate Responsive Design: A Study of Buildings and Urban, Wiley-
Blackwell, 2024.

3. Gambhir.M.L., Construction Materials and Techniques, Mc Graw Hill Education, 2020.

WEB RESOURCES

1. https://Inptel.ac.in/courses/105106201
2. https://nptel.ac.in/courses/105102088
3. https://www.sciencedirect.com/book/9781845699550/building-materials-in-civil-

engineering
4. https://www.sciencedirect.com/book/9780128189610/new-materials-in-civil-engineering
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25EEC11 | PRINCIPLES OF ELECTRICAL AND ELECTRONICS L{T|P|C

SDG NO. ENGINEERING
4,7,9 Common to Mechanical, Civil, CSBS 3/0(2] 4

COURSE OBJECTIVES

1. To understand and apply the fundamental concepts of DC and AC circuits,
including circuit analysis methods and theorems.

2. To explore the construction, operation and applications of electrical machines.

3. To investigate and implement the concepts of house wiring, safety measures,
analog electronics, and digital circuit design.

MODULE | DC CIRCUITS 9

Electrical circuit elements and sources - Series and Parallel circuits - Mesh and Node
equations with independent sources only. Theorems: Superposition theorem,
Thevenin's theorem and Maximum power transfer theorem.

MODULE Il AC CIRCUITS 9

Single Phase AC Circuits: Average, RMS and maximum values - RL, RC and RLC
series circuits - Power in AC circuits, power factor. Three Phase AC Circuits: Three
phase balanced systems -Star and Delta connections.

MODULE Ill DC AND AC MACHINES 9

Construction, Principle of operation and applications of DC Motor - Single phase and
Three phase Induction motor - Synchronous Motor -Single phase Transformers -
Special Machines: Stepper Motor - BLDC Motor.

MODULE IV HOUSE WIRING AND SAFETY 6

House wiring - Tools and components - Different types of wiring: staircase, fluorescent
lamp and ceiling fan - Fuses -Earthing -Uninterrupted Power Supply -Safety measures
at Home and Industry. Bureau of Indian Standards (BIS):3043 for code of practice for
earthing and 732 for code of practice for electrical wiring installations.

MODULE V. ANALOG AND DIGITAL ELECTRONICS 12

Analog Electronics: Characteristics of BJT in CE Configuration and n-channel
MOSFET, Applications - Rectifier, Voltage regulator- Operational Amplifier: Inverting
and Non-inverting, ldeal and practical characteristics. Digital Electronics: Simplification
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of Boolean functions using K-maps - Design of basic combinational circuits: Adders,
Subtractors, Multiplexers and Demultiplexers.

TOTAL PERIODS (THEORY):45

LIST OF EXPERIMENTS

1.

© © N O

Analyze and determine the current flow in a residential power distribution network
using Mesh Analysis.

Determine the voltage at different nodes in Residential Power Systems using
Nodal Analysis.

Apply the Superposition theorem to analyze a street lighting system and
understand the impact of multiple voltage sources.

Reduce the complex electrical circuits to an equivalent voltage source and series
resistance, and analyze their behavior in household electrical networks.

Transfer the Maximum power by matching the impedance of Solar panel to the
battery.

Staircase wiring circuit layout for multi storage building.
Measurement of energy using single-phase energy meter

Design of regulated power supply using Zener diode.

Simulate and realize the single-phase Rectifier using Multisim software.

10.Design a lamp dimmer circuit using Darlington pair of transistors for use in cars.

11.Design and simulate Half adder and full adder digital circuits using Virtual Lab.

12. Synthesis of 8x1 multiplexer and 1x8 de-multiplexers

TOTAL PERIODS (LAB): 30
TOTAL PERIODS: 75

COURSE OUTCOMES

Upon completion of the course, students shall have ability to

CO1

CO2
CO3

CO4

CO5

Analyze electrical circuits using mesh analysis, nodal analysis and

network theorems. [Al
Examine the behavior of single-phase and three-phase AC circuits. [AP]

lllustrate the operation and applications of various electrical machines.  [U]

Interpret the various wiring systems, ensuring adherence to Bureau of

Indian Standards (BIS) safety regulations. V]

Investigate and design analog and digital electronic circuits. [AP]
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TEXTBOOKS

1.

Edward Hughes, John Hiley and Keith Brown, “Electrical and Electronic
Technology”, Pearson education, 2020.

Fitzgerald. A.E., Charles Kingselydr, Stephen D.Umans, ‘Electric Machinery’,
Tata McGraw Hill, 71" edition, 2020.

3. E. Hughes, “Electrical and Electronics Technology”, Pearson, 10™ edition, 2023.

REFERENCE BOOKS

Jr William H. Hayt, Jack E. Kemmerly and Jamie D. Phillips, “Engineering Circuits
Analysis”, McGraw-Hill, Tenth Edition, 2024.

Joseph A. Edminister, Mahmmood Nahvi, “Electric Circuits "Schaum Series
McGraw-Hill, Fifth Edition, 2017.

Leach DP, ‘Digital Principles and Applications,” Tata McGraw Hill,2021.

WEB RESOURCES

1.

w

https://www.coursera.org/browse/physical-science-and-engineering/electrical-
engineering

https://archive.nptel.ac.in/courses/108/105/108105112/
https://mitpress.mit.edu/series/principles-of-electrical-engineering-series/

https://ocw.mit.edu/courses/6-002-circuits-and-electronics-spring-
2007/pages/lecture-notes/
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25MSCO01 TTTRTC
SDG NO. 3, 4, 7, 9, MATERIALS SCIENCE

11,12,13, 16

COURSE OBJECTIVES:

1. To explore the basic concepts of physics for engineering.
2. Toimpart the physics concepts in solving real time engineering problems.

3. To explore and visualize theoretical concepts of physics by computational
methods.

4. To enhance the ability to record, analyse and interpret experimental data.
5. To familiarize the basic concepts, synthesis and application of nhano materials.

WAVE OPTICS 6

An introduction to Wave Optics, Interference - Principle of superposition - Michelson
interferometer. Diffraction definition - Fresnel’s diffraction and Fraunhofer’s diffraction
- Difference between interference and diffraction - Fraunhofer diffraction at Single
slit-plane diffraction grating (Multi slit diffraction). Polarization definition — Brewsters
law, Double refraction — Polarimeter — construction and working.

QUANTUM MECHANICS 6

Quantum Mechanics Introduction — Planck’s quantum theory - Matter waves, de-
Broglie wavelength, Heisenberg’s uncertainty principle, Time independent and Time
— dependent Schodinger's wave equation, Physical significance of wave function,
Particle in one dimensional potential box.

LASER AND FIBER OPTICS 6

Characteristics of laser — Principle of spontaneous emission and stimulated
emission - Einstein’s theory of matter radiation interaction and A and B coefficients
(derivation) — Population inversion — Pumping — CO; laser, Fiber optics: principle
and propagation of light in optical fibers — Numerical aperture and acceptance angle
— Application of optical fiber in communication system.

ELECTRONICS AND OPTOELECTRONIC DEVICES 6

Introduction to semiconductors —Basic concept of Band theory - Basic of Intrinsic and
extrinsic semiconductors — PN Junction diode and its IV characteristics - Transistor —
Bi-polar Junction Transistor (BJT). Optoelectronic devices: light detectors and solar
cells - light emitting diode.

NANO MATERIALS 6

Nanomaterials — Definition - Types - Comparison of nanomaterials with bulk
materials. Nanoparticles, nanoclusters and nanorods - Preparation by sol-gel and
solvo-thermal methods - Properties and applications. Carbon nanotubes -
preparation by chemical vapor deposition -Properties and applications in
electronics. Nanowires - Preparation by electrochemical deposition and electro-
spinning - Properties and sensing applications.

TOTAL (THEORY): 30 PERIODS
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LAB EXPERIMENTS

1. Calculate the Wavelength of mercury spectrum using Spectrometer and

grating.

2. Calculate the thickness of a thin wire using Air wedge interference method.

3. Determination of Brewsters angle through V - Lab

4. Exploring light and energy: A practical Planck’s constant experiment.

5. Estimate the value of Stefan’s constant using an incandescent Bulb.

6. Analyze the dust particle size using the given LASER source.

7. Calculate the Numerical aperture and acceptance angle of the given optic

fibre for data communication
8. Estimate the Band gap of the given semiconductor.
9. Calculate the efficiency of the given Solar panel.

10. Analyze the Characteristics of the Light dependent resistor.

11. Determination of stopping potential of different materials through V - lab.

12. Evaluate the cathode efficiency of nickel using electro-deposition process.

LIFE SKILL EXPERIMENTS

1. Estimate the value of the given resistor, capacitor and voltage/Current

fluctuations using Multimeter.

2. Identify the earth, neutral and phase line in an AC circuit.

TOTAL (LAB): 30 PERIODS

TOTAL: 60 PERIODS

COURSE OUTCOMES

Upon completion of the course, students shall have ability to:

COo1
CO2

COo3

CO4
CO5

To apply the principles of wave optics in practical and theoretical contexts.

Apply quantum principles to explain atomic and subatomic system
behaviour.

Understand the principles of Lasers, Einstein’s coefficients and the
fundamentals of fiber optics along with their practical applications.

Apply the principles of semiconducting materials to analyze and design
electronic circuits and systems.

Utilize the fundamental principles of nanomaterials to explore and

[AP]
[AP]

[U]

[V]
[AP]
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implement their applications in Engineering.

TEXT BOOKS

1.

2.

3.

4.

Bhattacharya, D.K. & Poonam, T. "Engineering Physics", Oxford University Press,
i/loallikl-)(., H.K. & Singh, A.K. "Engineering Physics", Tata McGraw-Hill Education,
é%lr;-N. Felder & Kenny M. Felder, "Modern Physics", Cambridge University Press,
é?ﬁst-)ma K. Kulkarnl, Nanotechnology: principles and practices, Springer

publications, 3" Edition, 2018.

REFERENCE BOOKS

1.

Halliday, D., Resnick, R. & Walker, J., "Principles of Physics: Extended,
International Adaptation”, 12" Edition, Wiley, 2023.

Serway, R.A. & Jewett, J.W., "Physics for Scientists and Engineers", Cengage
Learning, 2019.

Jenkins & White, "Fundamentals of Optics", 4" Edition, McGraw Hill Education,

2017.
B. Rogers, J Adams and S. Pennathur, Nanotechnology the whole story, CRC

Press, 2013.

WEB RESOURCES

1. https://www.khanacademy.org/science/physics

2. http://mww.feynmanlectures.caltech.edu/info/

3. https://physics.info/

4. http://hyperphysics.phy-astr.gsu.edu/hbase/index.html
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ZSSD'\gEﬁgl ENGINEERING GRAPHICS AND VISUALIZATION LI TIPLC
4911 (Common to Mechanical, Civil) 1104 3

COURSE OBJECTIVES

1. To familiarize the procedure of constructing geometries using modelling software.

2. To enable the students to communicate the concepts, ideas and design of
engineering products.

3. To expose them to existing national standards related to technical drawings.

4. To improve the visualization skill of the students by solving orthographic and
isometric projections.

5. To impart the required skills to construct the engineering drawings with BIS using
modelling software.

CONCEPTS AND CONVENTIONS 3
Introduction to Engineering graphics and design — overview of BIS standards - IS 10711, IS
15093, IS 15021. Drafting instruments - General principles of projection: First angle
projection - Layout of views - Drawing sheets.

GENERAL PLANE CURVES 3
General Plane Curves: Conic curves: ellipse and parabola by eccentricity method. Drawing
normal and tangents to these curves, Involutes - Square and Circle, Simple Cycloid.
Orthographic projection - Conversion of isometric/pictorial into orthographic views.

LINES AND PLANES 3
Introduction to projection of Lines and Planes, Drawing front and top views of lines: Parallel
to both HP and VP, Parallel to any one plane and inclined to the other plane. Drawing front
and top views of planes: Perpendicular to both HP and VP, Parallel to any one plane and
inclined to the other plane.

PROJECTION OF SOLIDS 3
Drawing front and top views of Prisms- Square, Pentagonal, hexagonal and circular prisms.
Drawing front and top views of Pyramids - Square, Pentagonal, hexagonal and circular
pyramids.

SECTIONING AND DEVELOPMENT OF SOLIDS 3
Basic concepts using a simple prism/pyramid in vertical position. Development of lateral
surfaces of solids- Development of lateral surfaces of Simple Prisms/Pyramids and
Truncated Prisms only. Comparison between Isometric and Perspective drawings. Case
study: Surface development models in carton boxes.

TOTAL PERIODS (Theory): 15

LIST OF EXPERIMENTS (Using modelling Software):

Introduction of modelling software.

Projection of line — inclined to any one plane

Projection of planes — inclined to any one plane
Projection of solids (Prism/Pyramid) — Vertical Position
Projection of solids (Prism/Pyramid) — inclined to HP / VP
Section of solids (Prism / Pyramid) — inclined to HP / VP

o0k whRE
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7. Development of surfaces (Prism/Pyramid)
8. Development of surfaces (Truncated Prism/Pyramid)
9. Drafting of simple 3D models

10. Drafting of machine components (3D modelling)
11. Engineering design and visualization of an engineering product-I
12. Engineering design and visualization of an engineering product-I

TOTAL PERIODS (LAB): 60
TOTAL PERIODS: 75
COURSE OUTCOMES

Upon completion of the course, students shall have ability to

CO1 Interpret and sketch the basic and intermediate geometries. [U]
CO2  Visualize and sketch the 2D views from 3D diagrams. [AP]
CO3 Imagine the parametric features of solids. [AN]
CO4 lllustrate the sectional and lateral geometrical properties of solids. [AN]
CO5 Interpret the isometric to orthographic projection and vice versa. [AN]
TEXT BOOKS

1. Ken Morling and Stephane Danjou, “Geometric and Engineering Drawing’,
Routledge-Taylor and Francis, 4™ edition, 2022.

2. N D Bhatt, “Engineering Drawing”, Charotar Publication, 55" edition, 2025.
3. Varghese P.l., “Engineering Drawing”, McGraw Hill Education, 3" edition, 2019.

REFERENCE BOOKS
1. Frederick E. Giesecke, Henry C. Spence and Ivan Leroy Hill, “Technical Drawing with
Engineering Graphics”, Pearson New International Edition 14™ edition, 2021.

2. Colin H. Simmons, Dennis E. Maguire, Neil Phelps, “Manual of Engineering Drawing:
British and International Standards”, 5" edition, 2020.

3. Basant Agarwal and C M Agarwal., “Engineering Drawing”, 3" Edition, McGraw Hill
Education, 2019.

WEB RESOURCES
1. https://onlinecourses.nptel.ac.in/noc22_mel105/preview

2. https://onlinecourses.nptel.ac.inf/noc21_mel28/preview
3. http://pioneer.netserv.chula.ac.th/~kjirapon/self-practice.html
4

https://ocw.mit.edu/courses/2-007-design-and-manufacturing-i-spring-
2009/pages/related-resources/drawing_and_sketching/

https://eg-nitk.vlabs.ac.in/exp/projections-lines-inclined/simulation/index.html
6. https://www.geogebra.org/m/M5dZnUeH

o1
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25CS103 LI T|P|C
C PROGRAMMING
SDG NO. 4, 9 104 3

COURSE OBJECTIVES:

1. To understand the basics of C language, including syntax, data types, variables,
constants, operators, and control structures.

2. To familiarize the fundamental logic to write, debug, and optimize code using
conditional statements, loops, and functions to solve real-life problems.

3. To acquire the skills to manipulate and store data using arrays, strings, pointers, and
dynamic memory allocation.

4. To learn how to implement structures, unions, and file handling to create modular
and scalable programs.

5. To familiarize the development of small projects to apply their learning in practical,
real-world scenarios by adhering to best programming practices.

BASICS OF C PROGRAMMING AND CONTROL STRUCTURES 3
Introduction to C Programming - Structure of a C Program, Keywords, Identifiers, Constants,
Variables, Basic Data Types, Type Conversion, Input & Output Functions (printf(), scanf(),
getchar(), putchar()). Operators in C - Arithmetic, Relational, Logical, Assignment, Bitwise
Operators, Operator Precedence, Associativity, and Typecasting.

CONTROL FLOW AND LOOPING 3
Control Structures - Decision-Making: if, if-else, nested if-else, switch-case, Looping: for,
while, do-while, Loop Control Statements: break, continue, goto.

ARRAYS, STRINGS, AND POINTERS 3
Arrays - Defining, Declaring, Initializing, Accessing Arrays, Multi-Dimensional Arrays (2D
Arrays and Matrix Operations). Strings - Character Arrays, String Handling Functions
(strlen(), strcpy(), stremp(), strcat()), String Manipulation.

POINTERS, FUNCTIONS AND RECURSION 3
Pointers and Dynamic Memory Allocation - Basics of Pointers, Pointer Arithmetic, Pointer to
Functions, Dynamic Memory Allocation: malloc(), calloc(), free(), realloc(), Dangling Pointers,
NULL Pointers. Functions - User-defined and Library Functions, Parameter Passing: Call by
Value, Call by Reference, Recursion.

STRUCTURES AND FILE HANDLING 3
Structures and Unions - Declaring and Accessing Structures, Array of Structures, Nested
Structures, Structures vs Unions. File Handling and Command-Line Arguments - File I/O
Functions: fopen(), fclose(), fread(), fwrite(), fprintf(), fscanf(), Text Files and Binary Files,
Command-line Arguments. Bitwise Operators and Preprocessor Directives, Bit Manipulation,
Bitwise AND, OR, XOR, Left Shift, Right Shift. Preprocessor Directives: #define, #include,
Macros, Conditional Compilation.

TOTAL (THEORY): 15 PERIODS
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LAB EXPERIMENTS

1. Programs illustrating Input/output operations, arithmetic operators
Sample - Billing System for a Retail Store

Scenario: A retail store wants to automate its billing system. Write a C program that takes
item names, quantities, and prices as input and calculates the total bill, including tax.
Concepts Used: Input/output operations, arithmetic operators, and control structures.

2. Programs illustrating Control Structures - Decision Making

Sample - Movie Ticket Booking System

Scenario: A multiplex offers discounts on movie tickets based on age. Write a program to
accept the age of the user and display the ticket price using the following conditions:

e Children (below 12) - 100

e Seniors (above 60) - 150

e Others - 3250
Concepts: if-else, Logical Operators

3. Programs illustrating Control Structures - Iteration

Sample - ATM PIN Validation

Scenario: A banking system allows users a maximum of three attempts to enter the correct
PIN. Implement a program that asks the user for a 4-digit PIN. If the entered PIN is incorrect,
the program should allow up to three attempts before locking the user out.

Concepts: while loop, Conditional statements
4. Programs illustrating Arrays

Sample - Smart Attendance Tracker

Scenario: A school wants to track student attendance. Develop a C program that allows
input of student roll numbers and marks attendance. The program should display present
and absent students.

Concepts Used: Arrays, loops, and conditional statements.

5. Programs illustrating String Manipulation

Sample - User Authentication System

Scenario: A company wants a basic user login system. Write a program that accepts a
username and password from the user and checks if they match a pre-stored username and
password. If they match, print "Login Successful"; otherwise, print "Invalid Credentials".
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Concepts: strcmp(), gets(), puts(), Input Validation
6. Programs illustrating Functions

Sample - Banking Transaction System

Scenario: A bank needs an application to handle transactions. Write a program that
allows users to deposit, withdraw, and check their account balance. Ensure that
withdrawal doesn’t exceed the account balance.

Concepts Used: Functions, conditional statements, and loops.

7. Programs illustrating Pointers and Dynamic Memory Allocation

Sample - Dynamic Array Allocation

Scenario: A data-processing application needs to store n numbers dynamically.
Task: Write a program that takes n as input, dynamically allocates memory for an
array, accepts n numbers, and prints them.

Concepts: malloc(), free(), Pointer arithmetic

8. Programs illustrating Structures and Unions

Sample - Online Shopping Cart

Scenario: An e-commerce website wants a shopping cart system. Write a program
that allows users to add products to the cart, calculate the total price, and apply
discounts for orders above a certain amount.

Concepts Used: Arrays, structures, and conditional statements.

9. Programs illustrating File Handling

Sample - File Encryption & Decryption

Scenario: A company wants to protect sensitive data by encrypting text files. Write a
program that reads a text file, encrypts the content using a simple character shift
algorithm, and saves it to a new file.

Concepts Used: File handling, character manipulation, and loops.

TOTAL (LAB): 60 PERIODS
TOTAL: 75 PERIODS

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

Describe the C programming fundamental concepts and to select suitable

col keywords and data types for simple programs.

[V]
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Choose appropriate control structures and looping techniques to design

co2 structured and efficient programs [AN]
Apply arrays, strings, and pointers concepts to manipulate and process

CO3 L : [AP]
data for problem-solving in C programming
Examine the effectiveness of functions and dynamic memory allocation in

Co4 . . . [AN]
enhancing program modularity and efficiency
Develop applications using structures, file handling and preprocessor

CO5 o . . [AP]
directives to manage data and system interactions

TEXT BOOKS

1. Jens Gustedt, "Modern C", 3rd Edition, Manning Publications, 2023.

2. Robert C. Seacord, "Effective C: An Introduction to Professional C Programming",
2nd Edition, No Starch Press, 2023.

3. Dan Gookin, "C Programming for Dummies", 2nd Edition, For Dummies Publication,
2020.

REFERENCE BOOKS
1. Brian W. Kernighan and Dennis M. Ritchie, "The C Programming Language", 2nd
Edition, Prentice Hall, 2015.
2. Stephen G. Kochan, "Programming in C", 4th Edition, Developer's Library, 2014.
3. King. K. N., "C Programming: A Modern Approach”, 2nd Edition, W. W. Norton &
Company, 2008.

WEB RESOURCES

1. https://cs50.harvard.edu/x/
https://www.learn-c.org/
https://www.geeksforgeeks.org/c-programming-language
https://www.programiz.com/python-programming
https://www.w3schools.com/c/
https://www.codechef.com/cpp-online-compiler

ok wh
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25TA101
SDG : 4,11, 16 HERITAGE OF TAMILS 170

,_

—
o|T
RO

COURSE OBJECTIVES

1. To know various concepts of Tamil Language families.
2. To know about the essentialities of Heritage.
3. To understand the Aram concepts of Tamils and the cultural influence.

Language and Literature 3

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.

Heritage - Rock Art Paintings to Modern Art — Sculpture 3

Hero stone to modern sculpture - bronze icons - Tribes and their handicrafts - Art of temple
car making - - Massive Terracotta sculptures, Village deities, Thiruvalluvar Statue at
Kanyakumari, Making of musical instruments - Mridhangam, Parai, Veenai, Yazh and
Nadhaswaram - Role of Temples in Social and Economic Life of Tamils.

Folk and Martial Arts 3

Therukoothu, Karagattam, Villu Pattu, Kaniyan Koothu, Oyillattam, Leather puppetry,
Silambattam, Valari, Tiger dance - Sports and Games of Tamils.

Thinai Concept of Tamils 3

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
Conguest of Cholas.

Contribution of Tamils to Indian National Movement and Indian Culture 3
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.

TOTAL PERIODS: 15

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

Know about the language families in India, impact of religions and the

c101.1 contribution of Bharathiyar and Bharathidhasan.

[V]

C101.2  Observe the growth of sculpture, making of musical instruments and [U]
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the role of temples in socio and economic lives.

C101.3 Understand the significance of folklore and martial arts. [U]

C101.4 Learn the sangam literature, sangam age and overseas conquest of U]
Cholas.

C1015 Understand the contribution of Tamils to Indian Freedom Struggle, (U]

role of Siddha medicine and print history of Tamil Books.

TEXT-CUM-REFERENCE BOOKS:

1.

SUALPG UMM — I0GS&EHD LevorLUMTHILD — G5, G5, LeTemer (Qauerflui(®:
SALBTEH UMTLBETE MM sevellululey Lieoofl&eT &Lpssin).

GHeooflevflg LD — (WemeTaly @6v. &HSTID . (eNlsL6oT LNF&TiD).

ELplg — melemnsd: HFHEHMTUIN FHIGHSET BHT BTHFHN (& MeLedIley

. slemm Qaleflui®)

10.

11.

12

QUITBEMH — A MMBEIGET HTSHKGMD. (QFH TVl Slemm Qeleflui®).
Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL — (in
print)

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

Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D. Thirunavukkarasu)
(Published by: International Institute of Tamil Studies).

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

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).

Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay)
(Published by: The Author).

Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu
Text Book and Educational Services Corporation, Tamil Nadu).

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

Reference Book.
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SEMESTER - I
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23MA203 APPLIED MATHEMATICS LT P

SDG NO. 4,8,17 (Common to MECH, MCT, CIVIL) 3|1,0 )| 4

COURSE OBJECTIVES

1. To acquaint the student with mathematical tools needed in evaluating multiple
integrals and their usage.

2. To acquaint the student with the concepts of vector calculus, needed for problems in
all engineering disciplines.

3. To make the student acquire sound knowledge of techniques in solving ordinary
differential equations that model engineering problems.

4. To explore the solutions of linear PDEs of second and higher order with constant
coefficients.

5. To equip students with the knowledge and skills to solve differential equations using
numerical methods.

MULTIPLE INTEGRALS 12
Double integrals - Double integration in cartesian coordinates —Area as double integral —
Change the order of integration-Triple integrals -Triple integration in cartesian co-ordinates —
Volume as triple integral.Case study:Properties of surfaces and solids.

VECTOR CALCULUS 12
Gradient - Divergence and Curl- Irrotational and Solenoidal vector fields — Vector Integration
- Green’s theorem in a plane - Gauss divergence theorem and Stoke’s theorems - Problems
involving Cubes and rectangular parallelopipeds.Case study:Failure analysis of structures.

ORDINARY DIFFERENTIAL EQUATIONS 12
Homogeneous linear ordinary differential equations of second order- Solution by variation of
parameters - Homogenous equations of Euler-Cauchy and Legendre’s type — System of
simultaneous linear differential equations with constant coefficients. Case study: Ordinary
Differntial Equations in Free fall of an object with Air Resistance.

PARTIAL DIFFERENTIAL EQUATIONS 12
Formation of partial differential equations — Lagrange’s linear equation — Linear partial
differential equations of second and higher order with constant coefficients of homogeneous
type.Case study: Polar system for curvilinear motion.

NUMERICAL SOLUTIONS OF DIFFERENTIAL EQUATIONS 12

Taylor series method — Euler'smethod —Modified Euler's method— Improved Euler's method—
Fourth order Runge—Kutta method for solving first order equation — Solution of one-
dimensional heat equation using Bender Schmidt and Crank Nicholson difference
schemes.Case study: Numerical analysis of stress ad deflection in a cantilever beam.

TOTAL: 60 PERIODS

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

Apply multiple integral ideas in solving areas, volumes and other

col practical problems. [AP]
Use the vector point function to establish the relation between line,

CO2 : [U]
surface and volume integrals.
Compute the solution ofsecond order and simultaneous linear

CO3 . . . . . . L [AP]
differential equations in engineering applications.

coa Solve higher-order partial differential equations using of differential [AP]
operators.
Find solutions of differential equations. To apply various techniques of

CO5 ) [V]
numerical methods.

TEXT BOOKS
1. Kreyszig. E, “Advanced Engineering Mathematics”, 10" edition, John Wiley and

Sons (Asia) Limited, Singapore 2020.

Grewal. B.S, “Higher Engineering Mathematics”, 44" edition, Khanna Publications,
Delhi, 2021.

Grewal, B.S., and Grewal, J.S., "Numerical Methods in Engineering and Science",
Khanna Publishers, 10th Edition, New Delhi, 2015.

REFERENCE BOOKS

1.

Veerarajan. T, Transforms and Partial differential equations, 3™ edition, Tata
McGraw-Hill Publishing Company Ltd., reprint, 2016

Glyn James, Advanced Modern Engineering Mathematics, Pearson Education, 4"
edition, 2016.

Kandasamy P, Thilagavathy K, Gunavathi K, Numerical Methods, S. Chand &
Company, 2018.

WEB RESOURCES

AR Sl S A

https://archive.nptel.ac.in/courses/111/107/111107108/

https://archive.nptel.ac.in/courses/111/108/111108081/

https://archive.nptel.ac.in/courses/111/105/111105122/

https://archive.nptel.ac.in/courses/111/101/111101153/

https://archive.nptel.ac.in/courses/111/107/111107105/
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25MECO2 ENGINEERING MECHANICS L TPl ¢
SDG NO. . .
489 (Common to Mechanical, Civil) 31|60

COURSE OBJECTIVES

1. To enable the students to understand the consequences of forces, moments and
also the equilibrium of particles and rigid bodies.

2. To make the students realize the properties of surfaces and solids.

3. To summarize the equations of motion, kinematics of motion and their
interrelationship.

4. To impart the effect of friction on blocks, wedges, ladder and belts

5. To enable the students to recognize the dynamic behaviour of particles and rigid
bodies under plane motion.

STATICS OF PARTICLES 12
Introduction to Units, overview of BIS standards - IS 10743, IS 11849, IS 7657. Force
Systems — basic concepts, laws of mechanics, principle of transmissibility, system of forces,
coplanar concurrent forces, resolution and resultant of several concurrent forces, equilibrium
of particles in 2D and 3D (Forces in Space).

EQUILIBRIUM OF RIGID BODIES 12
Statics of rigid bodies in two dimensions- varignon’s theorem; Couple - Moment of a Couple,
Resolution of a given force into a Force -Couple system, resultant of force system, equations
of equilibrium of rigid bodies in 2D. Beams - types of supports, loads and reactions.

CENTRE OF GRAVITY & MOMENT OF INERTIA 12
Centroid of simple figures from first principle, centroid of composite sections (problems only);
centre of gravity and its implications, area moment of inertia definition, moment of inertia of
plane sections from first principles, parallel axis theorem and perpendicular axis theorem,
moment of inertia of standard sections and composite sections (problems only); Introduction
to mass moment of inertia.

DYNAMICS OF PARTICLES 12
Kinematics of particles: displacements, velocity and acceleration, their relationship in linear
motion (horizontal only), curvilinear motion-Cartesian system, polar system-velocity and
acceleration components, projectile motion. Kinetics of particles: D’Alembert’s principle and
its applications, work-kinetic energy, impulse momentum.

FRICTION AND RIGID BODY DYNAMICS 12
Types of friction, Limiting friction, Laws of friction, Coefficients of Friction, Angles of Friction,
simple contact friction, Wedge friction, Ladder friction. Kinetics of Rigid Bodies- Kinetic
analysis of Rigid body motion- translation and rotation; General plane motion.

TOTAL PERIODS: 60
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COURSE OUTCOMES
Upon completion of the course, students shall have ability to

CO1 Outline and illustrate the basic concepts of the force system.
CO2 Compute the location of resultant force and support reactions of beams.

CO3 Calculate the centre of gravity and moment of inertia of two-dimensional

objects.
CO4  Resolve the displacement, velocity and acceleration of particles.

CO5 lllustrate the resistance force of objects for impending motion and the

dynamic forces exerted in planar motion.

TEXT BOOKS

1. Beer F.P, and Johnston ER, Vector Mechanics for Engineers — Statics and

Dynamics, McGraw Hill Education, 12™ edition, New Delhi, 2019.

2. Meriam JL and Craige, “Engineering Mechanics statics and dynamics”, John Willey

and Son’s publication, 9" edition, 2021.

3. Dhiman A.K, Dhiman P, Kulshreshtha D.C, Engineering Mechanics-Statics and

Dynamics, McGraw Hill Education, 8" edition, 2019.

REFERENCE BOOKS

1. Sanju Unadkat, “Engineering Mechanics”, Tech-Neo Publications, 1% edition, 2021.
2. J.K. Gupta and S.K. Gupta, “Engineering Mechanics: Applied Mechanics”, Cengage

Learning India Private Limited, 1% edition, 2021.

3. Shames Irving H., “Engineering Mechanics”, Pearson Education India, Dorling

Kindersley Pvt Ltd, 4™ edition, 2023.

WEB RESOURCES
1. http://Inptel.ac.in/courses/122104015/

2. http://inptel.ac.in/courses/112103109/
3. https://ocw.mit.edu/courses/1-050-engineering-mechanics-i-fall-2007/
4. https://www.coursera.org/learn/engineering-mechanics-statics
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25ENCO1 BUSINESS COMMUNICATION AND VALUE

SDG NO. 4,8,9,16 SCIENCE 2102

COURSE OBJECTIVES:

1. Recognize the significance of life skills and their role in leading a happy and well-
balanced life.

2. Motivate students to look within and create a better version of self.

3. Introduce the key concepts of values, life skills and business communication.

4. Apply clarity, conciseness, and coherence in workplace communication to ensure
effective message delivery.

5. Identify best practices for communication in teamwork and leadership scenarios.

INTRODUCTION TO VALUES AND COMMUNICATION 6
Introduction to values-Its importance and necessity—Overview of business communication
(Importance of oral & written communication) - Listening skills (Hearing Vs Listening) —
Body language- SATORI (sharing personal experience).

WORKPLACE COMMUNICATION ESSENTIALS 6
Tenses — Subject-verb agreement — Voice -Summary writing — Story writing —Email writing
- Its advantages & disadvantages- Business etiquette and protocol across cultures- Cross
cultural leadership and conflict resolution-Virtual communication (Dos and Don’ts)-Al
application in business communication-Meeting summaries and Content creation.

EFFECTIVE COMMUNICATION SKILLS 6
Effective communication-Types of communication (Verbal, Written & Non-verbal
communication) — Barriers to effective communication — Tips to develop communication
skills- Branding and its types- Introduction to basic presentation skills- Storytelling in Writing
and Presentations.

LISTENING AND READING SKILLS 6
Principles of listening —The Process of listening—Types of listening-- — Pronunciation and
enunciation- Speed Reading - Introduction to skimming and scanning — Reading Reviews
(Book blurb) - Reading and understanding technical articles.

LIFE SKILLS 6
Analyzing personality traits- Dr.MeredithBelbin and his research on teamwork - Belbin's 9
Team Roles and Lindgren's Big 5 personality traits - Belbin's 9 team player styles- Diversity
& Inclusion- Different forms of Diversity in our society- Life skills —Importance and necessity
— Thinking skills — Social skills — Emotional skills — Howard Gardner’s Multiple Intelligence—
Embracing adversity.

TOTAL (THEORY): 30 PERIODS
Lab Components

1. Listening skills- British Council B2&C1
2. Listeningto technical lectures (Audio/Video)

3. Immersion activity
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4. Create resume

5. Group assignment

6. Trek followed by project
7. Group activities

8. Record a conversation
9. Group case study

10. News room buzz

TOTAL (LAB): 30 PERIODS
TOTAL: 60 PERIODS
COURSE OUTCOMES
Upon completion of the course, students shall have ability to:
CO1 Comprehend the importance of life skills and values. [U]

CO2 Recognize own strengths and opportunities of Business Communication. [R]
CO3 Analyze the life skills in different fields. [A]
CO4 Apply the basic tenets of communication in workplace. [AP]

CO5 Analyze the basic communication practices in different types of situations.  [A]

TEXTBOOKS
1. King, Patrick. How to Speak Effectively: A Guide to Engaging Conversations,
Presentations, and Making an Impact on People. Penguin India, 2024.

2. BharadwajApoorva, “Leadership Communication Skills for Intercultural Management:
Strategies for Effective Intercultural Management (Contemporary Themes in
Business and Management)”, Routledge India; 1st edition, 2024.

3. Bovee, Courtland L., John V. Thill and Barbara E. Schatzman.Business
Communication Today. 15th ed., Pearson, 2021.

REFERENCE BOOKS
1. Helen Spencer-Oatey and DomnalLazidou, “Making Working Relationships Work:
The TRIPS Toolkit for Handling Relationship Challenges and Promoting
Rapport”,Castledown Publishers,2023.

2. Dr.Praveen Sam and K N Shoba - A Course in Technical English by Cambridge
University press, 2020.

3. C. Gangalakshmi, B. Rathika, L. Saranraj, “Professional English for Engineers”,
Cengage India, 2023 (2nd Edition).

WEB RESOURCES
1. Train your mind to perform under pressure- Simon Sinek
https://curiosity.com/videos/simon-sinek-on-training-your-mind-to-perform-under-
pressure-capture-your-flag/
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2. Briliantway one CEO rallied his team in the middle of layoffs
https://www.inc.com/video/simon-sinek-explains-why-you-should-put-people-before-
numbers.html

3. Will Smith's Top Ten rules for success
https://www.youtube.com/watch?v=bBsT9omTehO

4. https://www.coursera.org/specializations/business-english

5. https://www.coursera.org/specializations/effective-business-communication
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25AD201 L|IT|P
SDG NO. PYTHON PROGRAMMING 110l 4] 3
4,9

COURSE OBJECTIVES

1. To familiarize onPython’s core data types and concepts.

2. To understand the python modules, string operations, and data structures for managing
and processing data efficiently.

3. To acquire knowledge in object-oriented programming concepts and file-handling
techniques.

4. To gain proficiency in using NumPy for array manipulation and performing essential
mathematical operations.

5. Toanalyze data using Pandas library for creating and manipulating DataFrames.

INTRODUCTION TO PYTHON 3
Python Basics: Python syntax, Variables, Data Types (int, float, string, boolean), Type
Casting, Arithmetic & Logical Operators. Conditional Branching Statements: if, if-else, if-elif-
else, nested conditions. Iterative Statements: for loop, while loop, Loop Control Statements
(break, continue, pass). Functions and Lambda Functions: Defining functions, Function
arguments (positional, keyword, default), Return values, Anonymous (Lambda) Functions.

PYTHON MODULES, STRINGS, AND DATA STRUCTURES 3
Importing built-in and user-defined modules. String Handling: String slicing, concatenation,
formatting, and methods like strip(), split(), replace(). List: Creating lists, List indexing, List
methods (append(), remove(), sort(), reverse()), List comprehension. Tuple: Characteristics
of tuples, Tuple indexing, Tuple methods (count(), index()). Dictionary: Key-value pairs,
Dictionary methods (get(), keys(), values(), items(), update(), pop()).

OBJECT-ORIENTED PROGRAMMING AND FILE HANDLING 3
Classes and Objects: OOP concepts, Creating classes and objects, Self parameter, init
method. Inheritance & Polymorphism: Types of inheritance (Single, Multiple, Multilevel),
Method Overriding, Method Overloading in Python. File Handling: Reading and writing files,
File modes (r, w, a), Working with text and CSV files

EXCEPTION HANDLING AND PYTHON LIBRARIES (NUMPY) 3
Exception Handling: Understanding exceptions, Handling exceptions using try-except-finally,
Raising custom exceptions. NumPy Library: Introduction to NumPy, Arrays, Array creation
and manipulation, Array operations (arithmetic, indexing, slicing).

PYTHON LIBRARIES (PANDAS) 3
Pandas Library: Series: Creating Series, Indexing, Operations on Series, DataFrames:
Creating DataFrames, Data Manipulation (filtering, sorting, merging, concatenating).
Handling Missing Data: dropna(), fillna(), isnull() functions.

TOTAL: 15 PERIODS
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List of Experiments

o gk wbhRE

10.
11.

12.

Implement basic Python programs to demonstrate data types, operators, and 1/O.
Develop programs using conditional statements (if, if-else, nested conditions).
Write Python scripts using loops to generate patterns and series.

Create Python scripts to demonstrate string manipulation technigues.

Perform operations on lists, tuples, and dictionaries using various methods.

Develop a simple OOP-based application to demonstrate classes, obijects,
inheritance, and polymorphism.

Read and write text and CSV files using Python file handling methods.

Perform basic operations on NumPYy arrays (creation, slicing, and arithmetic).
Solve a system of linear equations related to force and motion.

Compute the velocity and displacement of an object under uniform acceleration.

Simulate projectile motion to demonstrate the equations of motion and visualize the
projectile trajectory using matplotlib.

Simulate and visualize the application of Newton's laws of motion in mechanical
systems.

TOTAL : 60 PERIODS
TOTAL : 75 PERIODS

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

Cco1

Develop Python scripts by utilizing operators and control flow statements to

solve problems. [AP]
CO2 Apply list, tuple, and dictionary data structures to solve computational (AP]
problems.
CO3 Analyze object-oriented program structure to identify relationships and [AN]
interactions between classes.
C0O4  Apply exception handling constructs to manage runtime errors and improve (AP]
program stability
CO5 Analyze the data frames using Pandas through data manipulating techniques [AN]
TEXTBOOKS
1. Eric Matthes “Python Crash Course,: A Hands-On, Project-Based Introduction to
Programming” 3rd Edition, No StarchPublisher 2023
2. Jake VanderPlas, " Python Data Science Handbook ", 2nd Edition, O'Reilly Media,
2022.
3. Paul Deitel and Harvey Deitel, “Python for Programmers”, Pearson Education, 1st

Edition, 2021.

REFERENCE BOOKS

1.

G Venkatesh and Madhavan Mukund, “Computational Thinking: A Primer for
Programmers and Data Scientists”, 1st Edition, Notion Press, 2021.
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2. Charles Severance, "Python for Everybody", 1st Edition, University of Michigan,
2016.

3. Allen B. Downey, "Think Python: How to Think Like a Computer Scientist", 2nd
Edition, O'Reilly Media, 2015.

WEB RESOURCES
1. https://www.coursera.org/learn/python-for-applied-data-science-ai
2. https://www.udacity.com/course/ai-programming-python-nanodegree--nd089
3. https://www.edx.org/course/introduction-to-python-for-data-science
4. https://www.kaggle.com/learn/python
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25CE201 L|T|P|C

SDG. NO. 9,11 ARCHITECTURE AND BIM Tl

COURSE OBJECTIVES
1. To understand architectural design principles, including space planning, zoning, and
functional aesthetics for various building types.
2. To develop architectural, structural, and service drawings using drafting and BIM

software’s.

3. To integrate climate-responsive and sustainable design strategies for energy-efficient
buildings.

4. To interpret building regulations, bye-laws, and NBC guidelines for compliant
designs

5. To apply BIM and digital tools for efficient project planning and execution.

ELEMENTS OF ARCHITECTURE 9
Definition, scope and Importance of Architecture in Civil Engineering — Architecture as a
discipline — Evolution of Architecture: Ancient, Medieval and Modern Styles — Parameters
and Components of Architectural Design — Building Typologies — Anthropometry and Space
Standards as per IS 4838:1990- Understanding fundamental elements: Points, line, plane,
form and space, pattern, light, colour, surface and texture — Understanding Perceptual
effects of geometric forms. Case Study: Anthropometry and Space standards available in the
educational institutions as per the IS.

PRINCIPLES OF ARCHITECTURE 9
Understanding  fundamental principles as per proportion, scale, balance,
symmetry/asymmetry, rhythm, axis, hierarchy, datum, unity, harmony, dominance, and
climax — Spatial relations and its types — Spatial organizations and its types — Built form and
Space relationships — Circulations and its types. Case Study: Spatial organization and
circulation types available in the residential buildings and educational buildings as per IS.

CLIMATE RESPONSIVE DESIGN 9
Site Survey — Site analysis: Natural, Cultural and Aesthetic factors — Topography, hydrology,
soils, vegetation. Micro/macro climate, surface draining, accessibility, size and shape,
infrastructure available — Site level planning and organization of open, semi-open and built
spaces— Factors that determine climate — Characteristics and types of climates — Active and
Passive energy controls and its design considerations as per IS 7662-1 (1974). Case Study:
Climate Responsive Design implemented buildings in India.

BUILDING BYE-LAWS 9

Building Rules and Bye-laws — Overview to National Building Code (NBC) — Overview to
Development Control Regulation (DCR) — Guidelines — Floor Space Index (FSI), Floor Area
Ratio (FAR) — Setbacks — Open Space Reservations (OSR) — Industries: Fire Safety
regulations as per 1S1642 (1989) — Building Services as per SP 7:2016 (NBC 2016 Part 8,
Section 1) — Building Approval Process — Plan requirements — Real Estate Regulation
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Authority (RERA) - Case Study: Implementation of DCR guidelines in the residential and
commercial buildings.

BUILDING INFORMATION MODELLING 9
Building Information Modelling (BIM) — Concepts — Advantages — Drawing based process vs
BIM Process — 3D Simulations — 4D Scheduling — 5D Costing — 6D Sustainability — 7D
Facility and Asset Management — Design Coordination and Clash Detection- Data
Interoperability and Open BIM — BIM Software’s — Case Study: Implementation of BIM
concept in the construction of commercial buildings.

TOTAL: 45 PERIODS

LABORATORY COMPONENTS

1

© 00 N O

11

12

Planning and drafting the plan, section and elevation of a single storied residential
building.

Planning and drafting the plan, section, and elevation of a multi storied hospital
building.

Planning and drafting he plan, section, and elevation of a multi storied school
building.

Planning and drafting the section, and elevation of a multi storied commercial
complex / office building

Planning and drafting the plan, section and elevation of a factory building with steel
roof system.

3D Modelling of a single storied residential building.
3D Modelling of a factory building with steel roof system.
3D Modelling of a multi storied commercial building.

Layout Preparation for Water Supply and Drainage for Residential Building and
commercial Building

Preparation of Electrical Plan for Residential Building and commercial building.

Fire Protection Systems — Design of Emergency Exits and Emergency Vehicle routes
with fire protection symbols.

Preparation of Interior Design Drawings for Residential and commercial Buildings.

TOTAL (LAB):30 PERIODS
TOTAL: 75 PERIODS

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

COo1

CO2

COo3

Apply the fundamental principles of architectural design, spatial [AP]

relationships, and circulation.

Design residential, commercial, and industrial buildings, including plans, [AP]
sections, and elevations.

Implement climate-responsive design strategies and integrate active and [AP]
passive design elements.
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CO4  Design service layouts for water supply, drainage, electrical, and fire [AP]
protection systems as per regulations.
CO5  Develop 3D models of buildings and apply Building Information Modelling [AP]
(BIM) concepts.
TEXTBOOKS

1. Simon Unwin, Analyzing Architecture, Routledge;4™ edition, 2024.

2. Koenigsberger O.H., Manual of Tropical Housing and Building — Part | - Climate
design, Orient Longman, Madras, India, 2020.

3. Kale C.M, Patki S.Y. Building Drawing with an Integrated to Built Environment Mc-
Graw Hill Education, 5" reprint edition 2023.

REFERENCE BOOKS

1. Julius Panero, Martin Zelnik, Human Dimension and Interior Space: A Source Book
of Design Reference Standards, 2022.

2. Arvind Krishnan, Nick Baker, Simos Yannas and Szokolay.S.V., Climate Responsive

Architecture, A Design Hand Book for Energy Efficient Building, Tata McGraw Hill
Publishing Company Ltd., New Delhi, 2022

3. Ricard Hyde, Climate Responsive Design: A Study of Buildings in Moderate and Hot

Humid Climates, Taylor & Francis, 2024

INDIAN STANDARDS (IS) CODE OF PRACTICE

1
2

WE

A WDN

National Building Code of India, Bureau of Indian Standards, 2016.

Tamil Nadu Combined Department and Building Rules, Government of Tamil
Nadu, 2019.

IS 962:1989 — Code of practice for architectural and building drawings.

IS 4838:1990 - Anthropometric dimensions for school children age group 5-17
years

SP 7:2016, NBC 2016 Part 8: Building Services
IS 1642 (1989): Code of practice for fire safety of buildings

IS 7662-1 (1974): Recommendations for orientation of buildings, Part 1: Non-
industrial buildings

B RESOURCES
http://www.civilengineeringx.com/building-design-and-construction-handbook-
http://www.edx.org/learn/architecture/harvard-university-the-architectural-imagination
https://www.cccarchitecture.org/spatial-organizations?utm_source

https://illustrarch.com/articles/architectural-diagrams/27045-what-is-architectural-
circulation-diagram.html
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25MECO3 DESIGN THINKING AND IDEA LABORATORY LITIPIC
SDG NO.
49 11 12 (Common to All Branches) 0|0|2]1

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

campaign.

2. To encourage aspiring engineers to actualize their ideas under one roof.

3. To impart multidisciplinary education to all students to promote innovation and
product development.

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

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

DESIGN THINKING

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

INTRODUCTION TO TOOLS AND EQUIPMENT
Introduction to Hand Tools and Power Tools - 3-axis CNC routing, basic turning, milling,
drilling and grinding operations, Laser cutting, Laser engraving etc.

Basic 2D and 3D designing using CAD tools such as FreeCAD, Sketchup, Prusa Slicer,
FlatCAM, Inkspace and OpenBSP - 2D and 3D structures for prototype building using CNC
machine - Basic welding and other joining techniques for assembly - Basics of 3D scanning,
Point cloud data generation for reverse engineering.

Exposure to PCB prototype fabrication - Familiarity and use of soldering and de-soldering
equipment - Usage of Arduino, Raspberry Pi and Beagle Bone.

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

cardboard / MDF (2 mm thickness) board using laser cutter and engraver.

Machine 3D geometry on soft material such as soft wood using CNC router.
Fabricate products like trusses using cutting and welding tools.

3D printing of scanned geometry using FDM or SLA printer.

Designing a suitable PCB layout, fabrication and testing of the circuit.

Assemble and disassemble electronic components on a PCB using soldering and de-
soldering equipment.

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

o0k wN

DESIGN THINKING PROJECT
1. Design and implementation of a capstone project.
TOTAL: 30 PERIODS
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COURSE OUTCOMES
Upon completion of the course, students shall have ability to

CO1 Recall the basic concepts of Design Thinking. [U]
CO2  Utilize the equipment, tools and inventories associated with Design Thinking [AP]
Laboratory.
CO3  Perform fundamental fabrication operation using hand tools, power tools, [AP]
welding equipment, laser cutter and engraver
CO4  Perform fundamental electrical and electronic circuit design using PCB
. [AP]
machine.
CO5  Develop innovative products by implementing the design thinking approach. [C]
TEXT BOOKS
1. Veeranna D.K, “Workshop / Manufacturing Practices (with Lab Manual)’, AICTE’s
Prescribed Textbook, Khanna Book Publishing, 1 edition, 2022.
2. E. Balaguruswamy, “Design Thinking: A Beginner's Perspective’, McGraw-Hill
Education, 1% edition, 2024.
3. Anuja Agarwal, “Design Thinking: A Framework for Applying Design Thinking in

Problem Solving”, Cengage India, 1% edition, 2024.

REFERENCE BOOKS

1.

2.

3.

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

Kaushik Kumar and Muralidhar Kurni, “Design Thinking: A Forefront Insight’, CRC
Press, 1% edition, 2023.

Shalini Rahul Tiwari, “Design Thinking: A Comprehensive Textbook”, Wiley India, 15
edition, 2024.

WEB RESOURCES

1.
2.

3.

https://fab-coep.vlabs.ac.in/List%200f%20experiments.html
https://www.innovationtraining.org/how-to-use-design-thinking-to-design-an-
innovation-lab/

https://www.erdster.co.in/design-thinking-lab.html
https://www.coursera.org/learn/uva-darden-design-thinking-innovation
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25CE202 TECHNICAL SKILL DEVELOPMENT LIT|PC

SDG.NO. 4,8,9 LABORATORY 0j|0|2 |1

COURSE OBJECTIVES

1. To train the students to identify and practice the techniques used for engineering
projects.

2. To enable the student to familiarize various tools, measuring devices, practices.

3. To learn the different methods of manufacturing processes employed in industry for
fabricating components.

4. To gain hands on experience in carpentry, plumbing, sheet metal, and welding.To
promote experiential learning and entrepreneur skills.

LIST OF EXPERIMENTS

Installation of water inlet system from overhead tank to household fixtures
Installation of wastewater drainage system from domestic units to septic tank.

3 Virtual lab - Flow through pipes, https://uorepc-nitk.vlabs.ac.in/exp/flow-through-
pipes/procedure.html

Preparation of dove-tail joint from the given wood piece to the required shape.

5 Preparation of cross-half lap joint from the given wood piece to the required
shape

6 Virtual lab - Computer Controlled cutting for wooden object, https://fab-
coep.vlabs.ac.in/exp/computer-controlled-cutting/

7 Preparation of square butt joint from the given metal piece to the required shape.
8 Preparation of lap joint from the given metal piece to the required shape.

9 Preparation of tee fillet joint from the given metal piece to the required shape.

10 Making rectangular tray from the given sheet metal to the required shape.

11 Making cone and funnel from the given sheet metal to the required shape

12 Making cylinder from the given sheet metal to the required shape

TOTAL: 30 PERIODS

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

CO1 Develop the basic knowledge of workshop practices and preparation of

plumbing line sketches [AP]
CO2 Applly the basic connections involved in plumbing works for household [AP]
appliances
CO3  Prepare the basic wooden joints using carpentry tools [AP]
CO4  Develop simple metal joints using welding tools [AP]
CO5  Develop the simple components from given sheet metal [AP]
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TEXT BOOKS
1. John K.C “Mechanical Workshop”, Practice by Prentice Hall India Learning Private
Limited, Second edition, 2010
2. Shashi Kant Yadav, Workshop Practice, Discovery Publishing House, New Delhi,
2006.
3. Charles Byers, Ultimate Guide Plumbing:Meets 2024 National Plumbing Code

Standards, Creative Homeowner Pr, 2024.

REFERENCE BOOKS

1.

Hajra Choudhury, Elements of Workshop Technology, Vol. | & Il, Media Promotors
Pvt Ltd., 2014.

Balasubramanyam N, Prasanthi G, A Text Manual of Engineering Workshop
Technology, Hamburg, Anchor Academic Publishing 2016.

Rex Cauldwell, Plumbing: Complete Projects for the Home, Updated Edition, Cool
Springs Press, 2023.

INDIAN STANDARDS (IS) CODE OF PRACTICE

1

IS 823:1964 — Code of practice for manual metal arc welding of mild steel, Bureau
of Indian Standards, New Delhi

IS 12183-1 (1987): Code of practice for plumbing in multi-storied buildings, Part 1-
Water Supply, Bureau of Indian Standards, New Delhi

IS 401: 2001 - Code of practice for preservation of timber, Bureau of Indian
Standards, New Delhi

IS 14489: 2018 — Code of practice on Occupational Safety and Health, Bureau of
Indian Standards, New Delhi

WEB RESOURCES

1
2

http://ecoursesonline.iasri.res.in/mod/page/view.php?id=98826
https://opentextbc.ca/plumbing3b/chapter/describe-sizing-for-the-building-water-
supply-system/

https://indianplumbing.org/IPA_OId_site/img/activities/IPPL/2021/session_presenta
tions/Codes-&-Standards-5th-Dec-2021.pdf

https://indianplumbing.org/IPA_Old_site/img/activities/IPPL/2021/AGGP_Book.pdf
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25IKC01 LT |P|C
SDG : INTRODUCTION TO INDIAN KNOWLEDGE SYSTEM - |
3,4,5,11,16 2 /0 (0 |2

COURSE OBJECTIVES

1. Identify key aspects of Indian knowledge systems, including philosophy, science,
mathematics, medicine (Ayurveda), astronomy, and architecture.

2. Highlight the contributions of Indian philosophy and spirituality to global thought and
ethics.

3. lllustrate the cultural diversity of India through its languages, festivals, arts, and
traditions

4. Implement practices from Indian knowledge systems such as yoga, meditation, and
sustainable living in daily routines.

5. Compare ancient Indian scientific theories with contemporary scientific principles.

Introduction to Indian Knowledge Systems (IKS) 6

About Indian Knowledge System; Definition of Indigenous/ Traditional Knowledge; Scope,
and Importance of Traditional Knowledge Ancient India - Bharat Varsha: People of Ancient
Bharat Varsha; Our great natural heritage: The great Himalayas and the rivers; The
civilizations of the Sindhu -Ganga valley, Ancient Indian Traditional Knowledge and Wisdom
about nature and climate.

Indian Heritage of Knowledge 6

Ancient Indian Knowledge: The Vedas and its components - the Vedangas Ancient Indian
books and treaties: The Sastras.; The Great Indian Epics: The Ramayana and The
Mahabharata Epics.

Languages and language studies in India :What is linguistics. Script and Language;
Alphabet of the Indian; languages Varnamala: Origin, Evolution, and phonetic features;
Languages of India; Important texts of Indian languages: Skills Siksha,
Expression/Prounciation- Nirukta.

Introduction to Fine Arts and Performing Arts of India 6
Ancient Indian classical music and dance forms: The Science of Dramas- Natyasastra and
the Science of Music-Gandharva-Veda; Aesthetics in Indian Art and Culture; Folk music and
traditional dance forms of the Northeast.. Indian Science & Technology: Ancient India’s
contribution to Mathematics - Number System. Algebra and Arithmetic, Geometry and
Trigonometry; Origin of Decimal system in India; nomenclature of numbers in the Vedas.
Zero and Infinity Sulba-sutras.
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COo3

Indian Astronomy 6
Planetary System. Motion of the Planets; Velocity of Light; Eclipse. Astronomy. Navagrahas.
Important works in Indian Astronomy. Aryabhata and Nilakantha: Contribution to
Astronomical Studies Indian Metal Works: Mining Techniques. Types of Metals. Tools &
Techniques for Metal Smelting with examples.

Contribution of Ancient India to Health Sciences: 6
Traditional Indigenous systems of medicines in India:- Ayurveda and Yoga; Elements of
Ayurveda: Gunas and Doshas, Pancha Mahabhuta and Sapta-dhatu; Concept of disease in
Ayurveda; Ayurvedic lifestyle practices: Dinacharya and Ritucharya; Important Ayurvedic
Texts; Hospitals in Ancient India; Ayurveda: Gift of India to the modern world.

The experiential learning sessions may include:

° Field Visits: Organizing visits to historical sites, museums, traditional craft centers, and
other places relevant to Indian knowledge systems.

° Interactive Sessions: Engaging students in discussions with experts and practitioners in
various fields of Indian knowledge systems to gain insights and practical knowledge.

° Online Lecture Series: Providing the students with online lectures by distinguished
experts in the field of the Indian Knowledge System.

° Hands-on Activities: Providing opportunities for students to participate in activities related
to traditional arts, crafts, music, dance, agriculture, etc., to understand the practical aspects of
Indian knowledge systems.

° Practical Demonstrations: Conducting workshops or sessions to demonstrate traditional
practices, such as yoga, Ayurveda, Vastu Shastra, etc., for the students.

TOTAL: 30 PERIODS
COURSE OUTCOMES

Upon completion of the course, students shall have ability to

Cco1 Recall the rich heritage of Indian knowledge systems [U]
C02 Describe the contribution of Indian knowledge systems to the world. [R]
Demonstrate knowledge of sociocultural and ethnolinguistic diversity that R]
constitutes the soul of Bharatvarsha.
Co4 Apply traditional knowledge and techniques in day-to-day life. [AP]
CO5 Distinguish knowledge traditions that originated in the Indian subcontinent. [AP]
TEXTBOOKS
1. Mahadevan, B., Bhat Vinayak Rajat, Nagendra Pavan RN. Introduction to Indian
Knowledge System: Concepts and Applications. PHI Learning Private Ltd.2022.
2. Mukul Chandra Bora, Foundations of Bharatiya Knowledge System. Khanna Book

Publishing, 2023.
REFERENCE BOOKS:
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1. Dharampal, The Beautiful Tree: Indian Indigenous Education in the Eighteenth
Century, Dharampal Classics Series, Rashtrotthana Sahitya, Bengaluru, 2021

2. Baladev Upadhyaya, Samskrta Sastrom ka Itihds, Chowkhambha, Varanasi, 2010.

Bose,D.M.,Sen, S.N. and Subbarayappa,B.V., Eds., A Concise History of Science in
India, 2nd Ed., Universities Press, Hyderabad, 2010.

4. Astangahrdaya, Vol. |, Satrasthana and Sarirasthana, Translated by K. R. Srikantha
Murthy, Vol. |, Krishnadas Academy, Varanasi, 1991.

5. Bajaj,J.K. and Srinivas,M.D., Indian Economy, and Polity in Eighteenth-century
Chengalpattu, in J. K. Bajaj ed., Indian Economy and Polity, Centre for Policy
Studies, Chennai, 1995.

WEB RESOURCES

1. https://iksindia.org/

2. https://youtube.com/playlist?list=PLRfu94TCePTtVPR-kC4RpIGIlwo7-
ViCGP&si=eH6PJHODWijlhpZF

3. https://youtube.com/playlist?list=PLRfu94TCePTtWtuOx145H_63WgoeYickE&si=fdHr
422¢cG80rLZMb
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COURSE OBJECTIVES
1. To know about weaving, ceramic, design and construction technologies in sangam
age.
2. To know the significance of technologies such as manufacturing, agriculture and
irrigation.
3. To be aware of the development of Scientific Tamils and Tamil Computing.

Weaving And Ceramic Technology 3
Weaving Industry during Sangam Age — Ceramic technology — Black and Red Ware
Potteries (BRW) — Graffiti on Potteries.

Design and Construction Technology 3
Designing and Structural construction House & Designs in household materials during
Sangam Age - Building materials and Hero stones of Sangam age — Details of Stage
Constructions in Silappathikaram - Sculptures and Temples of Mamallapuram - Great
Temples of Cholas and other worship places - Temples of Nayaka Period - Type study
(Madurai Meenakshi Temple) - Thirumalai Nayakar Mahal - Chetti Nadu Houses, Indo -
Saracenic architecture at Madras during British Period.

Manufacturing Technology 3
Art of ship building- Metallurgical studies,iron industry- Iron smelting, steel - Copper and gold
- Coins as source of history - Minting of Coins — Beads making-industries Stone beads -
Glass beads - Terracotta beads - Shell beads/ bone beats - Archeological evidences - Gem
stone types described in Silappathikaram.

Agriculture and Irrigation Technology 3
Dam, Tank, ponds, Sluice, Significance of Kumizhi Thoompu of Chola Period, Animal
Husbandry - Wells designed for cattle use - Agriculture and Agro Processing - Knowledge of
Sea - Fisheries — Pearl - Conche diving - Ancient Knowledge of Ocean - Knowledge Specific
Society.

Scientific Tamil & Tamil Computing 3
Development of Scientific Tamil - Tamil computing — Digitalization of Tamil Books —
Development of Tamil Software — Tamil Virtual Academy — Tamil Digital Library — Online
Tamil Dictionaries — Sorkuvai Project.

TOTAL: 15 PERIODS

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

CO1  Describe about the weaving industry in sangam age and ceramic technology. [U]
CO2  Observe the design of houses, sculptures and construction of temples. [U]
CO3 Relate the various manufacturing materials and stone types in [U]
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Silappathikaram.
CO4  Understand the significance of agriculture and irrigation technology in ancient [U]

period.
CO5  Explain the growth of scientific Tamil, Tamil computing and digitization of [U]
Tamil books.
TEXTBOOKS

1. “5P& aIFeumMl — I0&&HEHLD LisvoTLIT(HILD” — C&%. G&. LileTemerr
(Qauerflui®: HLALPBT(H LML BI6L IoMMILD SHeVallulwiey Lieooll&eT &Lpssin).

2. seovflenflg SOl — (WemeTalJ @6v. &HSTLD . (& LT LNTsTid ).

3. By — emeums BH&EEHEMTUN FRIGHTe ST BTG (C&MeLedII6H
slemm Qaleflui®)

REFERENCE BOOKS
1. “Social Life of Tamils” (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL —
(in print)

2. “Social Life of the Tamils - The Classical Period” (Dr.S.Singaravelu) (Published by:
International Institute of Tamil Studies.

WEB RESOURCES
1. https://archive.org/details/keeladibookenglish18092019/page/n13/mode/2up

2. https://www.tamildigitallibrary.infadmin/assets/book/TVA_BOK 0005812 Language _
and_Literature.pdf

3. https://archive.org/details/ILXZ_historical-heritage-of-the-tamils-edited-by-s-v-
subrahmanian-and-k-d-thirunavukk
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	1. To provide a comprehensive understanding of Civil Engineering concepts, branches, and the role of civil engineers in the built environment.
	2. To explore the properties, types, applications and manufacturing processes of construction materials
	3. To understand the fundamental techniques involved in construction.
	4. To explore the role of geology in civil engineering.
	1. Duggal.S.K., Fundamentals of Civil Engineering, Mc Graw Hill Education, 2023.
	2. Sushil Kumar., Building Construction Materials, Laxmi Publications, 2022.
	3. Parbin Singh Engineering and General Geology, S.K. Kataria& Sons Publications, New Delhi, 2019.
	1. Shetty.M.S., Introduction to Civil Engineering, S.Chand Publishing, 2021.
	2. Peter.R. Walker., Climate Responsive Design: A Study of Buildings and Urban, Wiley-Blackwell, 2024.
	3. Gambhir.M.L., Construction Materials and Techniques, Mc Graw Hill Education, 2020.
	1. https://nptel.ac.in/courses/105106201
	2. https://nptel.ac.in/courses/105102088
	3. https://www.sciencedirect.com/book/9781845699550/building-materials-in-civil-engineering
	4. https://www.sciencedirect.com/book/9780128189610/new-materials-in-civil-engineering
	McGraw-Hill, Fifth Edition, 2017.
	COURSE OBJECTIVES:
	WAVE OPTICS 6
	QUANTUM MECHANICS 6
	LASER AND FIBER OPTICS 6
	ELECTRONICS AND OPTOELECTRONIC DEVICES 6
	NANO MATERIALS 6
	TOTAL (THEORY): 30 PERIODS
	LAB EXPERIMENTS
	LIFE SKILL EXPERIMENTS
	TOTAL (LAB): 30 PERIODS
	TOTAL: 60 PERIODS
	TEXT BOOKS
	REFERENCE BOOKS
	WEB RESOURCES
	COURSE OBJECTIVES
	1. To familiarize the procedure of constructing geometries using modelling software.
	2. To enable the students to communicate the concepts, ideas and design of engineering products.
	3. To expose them to existing national standards related to technical drawings.
	4. To improve the visualization skill of the students by solving orthographic and isometric projections.
	5. To impart the required skills to construct the engineering drawings with BIS using modelling software.
	CONCEPTS AND CONVENTIONS        3
	Introduction to Engineering graphics and design – overview of BIS standards - IS 10711, IS 15093, IS 15021. Drafting instruments - General principles of projection: First angle projection - Layout of views - Drawing sheets.
	GENERAL PLANE CURVES         3
	General Plane Curves: Conic curves: ellipse and parabola by eccentricity method. Drawing normal and tangents to these curves, Involutes - Square and Circle, Simple Cycloid. Orthographic projection - Conversion of isometric/pictorial into orthographic ...
	LINES AND PLANES          3
	Introduction to projection of Lines and Planes, Drawing front and top views of lines: Parallel to both HP and VP, Parallel to any one plane and inclined to the other plane. Drawing front and top views of planes: Perpendicular to both HP and VP, Parall...
	PROJECTION OF SOLIDS         3
	Drawing front and top views of Prisms- Square, Pentagonal, hexagonal and circular prisms. Drawing front and top views of Pyramids - Square, Pentagonal, hexagonal and circular pyramids.
	SECTIONING AND DEVELOPMENT OF SOLIDS      3
	Basic concepts using a simple prism/pyramid in vertical position. Development of lateral surfaces of solids- Development of lateral surfaces of Simple Prisms/Pyramids and Truncated Prisms only. Comparison between Isometric and Perspective drawings. Ca...
	TOTAL PERIODS (Theory): 15
	LIST OF EXPERIMENTS (Using modelling Software):
	1. Introduction of modelling software.
	2. Projection of line – inclined to any one plane
	3. Projection of planes – inclined to any one plane
	4. Projection of solids (Prism/Pyramid) – Vertical Position
	5. Projection of solids (Prism/Pyramid) – inclined to HP / VP
	6. Section of solids (Prism / Pyramid) – inclined to HP / VP
	7. Development of surfaces (Prism/Pyramid)
	8. Development of surfaces (Truncated Prism/Pyramid)
	9. Drafting of simple 3D models
	10. Drafting of machine components (3D modelling)
	11. Engineering design and visualization of an engineering product-I
	12. Engineering design and visualization of an engineering product-II
	TOTAL PERIODS (LAB): 60
	TOTAL PERIODS: 75
	COURSE OUTCOMES
	Upon completion of the course, students shall have ability to
	TEXT BOOKS (1)
	1. Ken Morling and Stephane Danjou, “Geometric and Engineering Drawing”, Routledge-Taylor and Francis, 4th edition, 2022.
	2. N D Bhatt, “Engineering Drawing”, Charotar Publication, 55th edition, 2025.
	3. Varghese P.I., “Engineering Drawing”, McGraw Hill Education, 3rd edition, 2019.
	REFERENCE BOOKS (1)
	1. Frederick E. Giesecke, Henry C. Spence and Ivan Leroy Hill, “Technical Drawing with Engineering Graphics”, Pearson New International Edition 14th edition, 2021.
	2. Colin H. Simmons, Dennis E. Maguire, Neil Phelps, “Manual of Engineering Drawing: British and International Standards”, 5th edition, 2020.
	3. Basant Agarwal and C M Agarwal., “Engineering Drawing”, 3rd Edition, McGraw Hill Education, 2019.
	WEB RESOURCES (1)
	1. https://onlinecourses.nptel.ac.in/noc22_me105/preview
	2. https://onlinecourses.nptel.ac.in/noc21_me128/preview
	3. http://pioneer.netserv.chula.ac.th/~kjirapon/self-practice.html
	4. https://ocw.mit.edu/courses/2-007-design-and-manufacturing-i-spring-2009/pages/related-resources/drawing_and_sketching/
	5. https://eg-nitk.vlabs.ac.in/exp/projections-lines-inclined/simulation/index.html
	6. https://www.geogebra.org/m/M5dZnUeH
	Sample - Billing System for a Retail Store
	2. Programs illustrating Control Structures - Decision Making
	Sample - Movie Ticket Booking System
	3. Programs illustrating Control Structures - Iteration
	Sample - ATM PIN Validation
	Scenario: A banking system allows users a maximum of three attempts to enter the correct PIN. Implement a program that asks the user for a 4-digit PIN. If the entered PIN is incorrect, the program should allow up to three attempts before locking the u...
	Concepts: while loop, Conditional statements
	4. Programs illustrating Arrays
	Sample - Smart Attendance Tracker
	5. Programs illustrating String Manipulation
	Sample - User Authentication System
	Scenario: A company wants a basic user login system. Write a program that accepts a username and password from the user and checks if they match a pre-stored username and password. If they match, print "Login Successful"; otherwise, print "Invalid Cre...
	Concepts: strcmp(), gets(), puts(), Input Validation
	6. Programs illustrating Functions
	Sample - Banking Transaction System
	7. Programs illustrating Pointers and Dynamic Memory Allocation
	Sample - Dynamic Array Allocation
	8. Programs illustrating Structures and Unions
	Sample - Online Shopping Cart
	9. Programs illustrating File Handling
	Sample - File Encryption & Decryption

	1. To enable the students to understand the consequences of forces, moments and also the equilibrium of particles and rigid bodies.
	2. To make the students realize the properties of surfaces and solids.
	3. To summarize the equations of motion, kinematics of motion and their interrelationship.
	4. To impart the effect of friction on blocks, wedges, ladder and belts
	5. To enable the students to recognize the dynamic behaviour of particles and rigid bodies under plane motion.
	1. Beer F.P, and Johnston ER, Vector Mechanics for Engineers – Statics and Dynamics, McGraw Hill Education, 12th edition, New Delhi, 2019.
	2. Meriam JL and Craige, “Engineering Mechanics statics and dynamics”, John Willey and Son’s publication, 9th edition, 2021.
	3. Dhiman A.K, Dhiman P, Kulshreshtha D.C, Engineering Mechanics-Statics and Dynamics, McGraw Hill Education, 8th edition, 2019.
	1. Sanju Unadkat, “Engineering Mechanics”, Tech-Neo Publications, 1st edition, 2021.
	2. J.K. Gupta and S.K. Gupta, “Engineering Mechanics: Applied Mechanics”, Cengage Learning India Private Limited, 1st edition, 2021.
	3. Shames Irving H., “Engineering Mechanics”, Pearson Education India, Dorling Kindersley Pvt Ltd, 4th edition, 2023.
	1. http://nptel.ac.in/courses/122104015/
	2. http://nptel.ac.in/courses/112103109/
	3. https://ocw.mit.edu/courses/1-050-engineering-mechanics-i-fall-2007/
	4. https://www.coursera.org/learn/engineering-mechanics-statics
	TOTAL : 60 PERIODS
	1. https://www.coursera.org/learn/python-for-applied-data-science-ai
	2. https://www.udacity.com/course/ai-programming-python-nanodegree--nd089
	3. https://www.edx.org/course/introduction-to-python-for-data-science
	4. https://www.kaggle.com/learn/python
	1. To understand architectural design principles, including space planning, zoning, and functional aesthetics for various building types.
	2. To develop architectural, structural, and service drawings using drafting and BIM software’s.
	3. To integrate climate-responsive and sustainable design strategies for energy-efficient buildings.
	4. To interpret building regulations, bye-laws, and NBC guidelines for compliant designs
	5. To apply BIM and digital tools for efficient project planning and execution.
	1. Simon Unwin, Analyzing Architecture, Routledge;4th edition, 2024.
	2. Koenigsberger O.H., Manual of Tropical Housing and Building – Part I - Climate design, Orient Longman, Madras, India, 2020.
	3. Kale C.M, Patki S.Y. Building Drawing with an Integrated to Built Environment Mc-Graw Hill Education, 5th reprint edition 2023.
	1. Julius Panero, Martin Zelnik, Human Dimension and Interior Space: A Source Book of Design Reference Standards, 2022.
	2. Arvind Krishnan, Nick Baker, Simos Yannas and Szokolay.S.V., Climate Responsive Architecture, A Design Hand Book for Energy Efficient Building, Tata McGraw Hill Publishing Company Ltd., New Delhi, 2022
	3. Ricard Hyde, Climate Responsive Design: A Study of Buildings in Moderate and Hot Humid Climates, Taylor & Francis, 2024
	1. To accelerate development of indigenous products in line with the “Make in India” campaign.
	2. To encourage aspiring engineers to actualize their ideas under one roof.
	3. To impart multidisciplinary education to all students to promote innovation and product development.
	4. To initiate new ways of creative thinking and enable the students to learn the cycle of Design Thinking process for developing innovative products.
	5. To promote experiential learning and entrepreneurial skills among the students.
	1. 2D profile cutting of press fit box / casing in acrylic (3 or 6 mm thickness) / polymer / cardboard / MDF (2 mm thickness) board using laser cutter and engraver.
	2. Machine 3D geometry on soft material such as soft wood using CNC router.
	3. Fabricate products like trusses using cutting and welding  tools.
	4. 3D printing of scanned geometry using FDM or SLA printer.
	5. Designing a suitable PCB layout, fabrication and testing of the circuit.
	6. Assemble and disassemble electronic components on a PCB using soldering and de-soldering equipment.
	7. Embedded programming using Arduino, Raspberry Pi and Beagle Bone.
	1. Design and implementation of a capstone project.
	1. Veeranna D.K, “Workshop / Manufacturing Practices (with Lab Manual)”, AICTE’s Prescribed Textbook, Khanna Book Publishing, 1st edition, 2022.
	2. E. Balaguruswamy, “Design Thinking: A Beginner's Perspective”, McGraw-Hill Education, 1st edition, 2024.
	3. Anuja Agarwal, “Design Thinking: A Framework for Applying Design Thinking in Problem Solving”, Cengage India, 1st edition, 2024.
	1. Lal, D. M., “Design Thinking- Beyond the Sticky Notes”, Sage Publications India Pvt. Ltd., 1st edition, 2021.
	2. Kaushik Kumar and Muralidhar Kurni, “Design Thinking: A Forefront Insight”, CRC Press, 1st edition, 2023.
	3. Shalini Rahul Tiwari, “Design Thinking: A Comprehensive Textbook”, Wiley India, 1st edition, 2024.
	1. https://fab-coep.vlabs.ac.in/List%20of%20experiments.html
	2. https://www.innovationtraining.org/how-to-use-design-thinking-to-design-an-innovation-lab/
	3. https://www.erdster.co.in/design-thinking-lab.html
	4. https://www.coursera.org/learn/uva-darden-design-thinking-innovation
	1. To train the students to identify and practice the techniques used for engineering projects.
	2. To enable the student to familiarize various tools, measuring devices, practices.
	3. To learn the different methods of manufacturing processes employed in industry for fabricating components.
	4. To gain hands on experience in carpentry, plumbing, sheet metal, and welding.To promote experiential learning and entrepreneur skills.
	1. John K.C “Mechanical Workshop”, Practice by Prentice Hall India Learning Private Limited, Second edition, 2010
	2. Shashi Kant Yadav, Workshop Practice, Discovery Publishing House, New Delhi, 2006.
	3. Charles Byers, Ultimate Guide Plumbing:Meets 2024 National Plumbing Code Standards, Creative Homeowner Pr, 2024.
	1. Hajra Choudhury, Elements of Workshop Technology, Vol. I & II, Media Promotors Pvt Ltd., 2014.
	2. Balasubramanyam N, Prasanthi G, A Text Manual of Engineering Workshop Technology, Hamburg, Anchor Academic Publishing 2016.
	3. Rex Cauldwell, Plumbing: Complete Projects for the Home, Updated Edition, Cool Springs Press, 2023.
	REFERENCE BOOKS:
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	2. https://youtube.com/playlist?list=PLRfu94TCePTtVPR-kC4RpIGIwo7-ViCGP&si=eH6PJHODWjjlhpZF
	3. https://youtube.com/playlist?list=PLRfu94TCePTtWtu0x145H_63WgoeYickE&si=fdHr422cG80rLZMb

