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To emerge as a "Centre of excellence “ offering Technical Education and Research
opportunities of very high standards to students, develop the total personality of the
individual and instil high levels of discipline and strive to set global standards, making our
students technologically superior and ethically stronger, who in turn shall contribute to the
advancement of society and humankind.

(#) MissION

We dedicate and commit ourselves to achieve, sustain and foster unmatched excellence in
Technical Education. To this end, we will pursue continuous development of infra-structure
and enhance state-of-the-art equipment to provide our students a technologically up-to
date and intellectually inspiring environment of learning, research, creativity, innovation
and professional activity and inculcate in them ethical and moral values.

Educational Organization Management System (EOMS) Policy

We at Sri Sai Ram Engineering College are committed to empower our students not only to
excel academically but also imbibe essential values, enabling them to become exemplary
global citizens. We build a better nation by fostering excellence and innovative practices in
Engineering, Technology and Management Education. We are dedicated to consistently
enhancing our systems, infrastructure and services to meet the needs and expectations of
all our stakeholders for sustainable growth

- DEPARTMENT OF CIVIL ENGINEERING N
(O) VISION

To create competent Civil engineers with ethical values and social responsibility
accomplishing societal needs and skill development in sustainable infrastructure
development through innovative and responsible use of technology with a sense of
humanity.

(#) MISSION

Department of Civil Engineering, SRISAIRAM ENGINEERING COLLEGE is committed to

M1 Create and provide a platform for continuous learning and sharing of knowledge in
modern technological developments.

M2 Encourage research activities with well-equipped laboratories to exhibit their true
potential.

M3 Inculcate ethical and moral values to become responsible engineers and better
human being.




[ curriculum /CIVIL |
AUTONOMOUS CURRICULA AND SYLLABI

SEMESTERI| Regulations 2024
WEEK HOURS
o | CORRSE COURSE TITLE T CONTACT| creDITS
THEORY
1 24HSEN101 | Communicative English 310 0 3 3
2 24BSMA101 | Matrices and Calculus 3 11 0 4 4
3 24BSPH101 | Engineering Physics 3 0 0 3 3
4 24BSCY102 [Environmental Chemistry for Industry 4.0 3 0 0 3 3
5 24HSTA101 [Heritage of Tamils 1 0 0 1 1
24ESGE103 |Engineering Graphics and
Computer Aided Drafting 0 0 0 5 3
PRACTICALS
24BSPL103 | Physics Laboratory 0 |0 2 2 2
2 24CSPT101 [Hands-On Course on Programming in C 0 0 0 5 3
VALUE ADDITIONS - |
24ESID101  |ldea Engineering Laboratory - | 0 0 2 2 1
24ENTP101 | Functional Life Skills 0 [0 [2 2 1
24HSTP101 | Take Charge — College Readiness — | 1 0 0 1 0
ONLINE SUPPLEMENTARY
| [ As recommended By BOS | | |
33 24
SEMESTER I
WEEK HOURS
o | CRReE COURSE TITLE CTT CONTACT| crEDITS
THEORY
1 24HSEN201 | Professional English 2 0 0 2 2
2 24BSMA202 |Differential Equations, Complex Variables &
Transforms 3 [ 1 0 4 4
3 24BSPH204 | Physics For Civil Engineering 310 0 3 3
4 24SCPC201 | Engineering Mechanics 3 0 0 3 3
5 24HSTA101 [ Tamils and Technology 1 0 0 1 1
6 24CEPW201 | Construction Materials and Sustainable
Building Technologies with Lab 310 2 5 4
7 24HSNC201 |NCC Course Level 1* 2 10 0 0 0
PRACTICALS
1 | 24ESGE104 |Engineering Practices Laboratory (TVET) [ 2 [0 [5| 7 | 3
VALUE ADDITIONS - I
1 24ENTP201 |Digital Dynamics 1 0|2 2 0
2 24ESID201 (ldea Engineering Laboratory - Il 0 0 2 2 1
24HSTP201 [Take Charge — College Readiness - II 1 0 0 1 0
ONLINE SUPPLEMENTARY
1| 24EsMC201 | S Office (Mandatory-NC) lofo o] o 0
27 20

*only for NCC cadets



[Curriculum / CIVIL |

PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

PEO1  Excel in the fundamentals of mathematics, basic sciences, communication and
Civil Engineering concepts to solve the real world Civil Engineering problems by
imparting sound technical knowledge.

PEO2  Compete professionally with suitable and modern technological skills in the field of
research and higher studies.

PEO3  Realize and practice ethical, environmental and professional responsibilities for
sustainable development of society and nation.

PEO4  Exhibit strong leadership quality, eagerness for lifelong continuous learning to
adopt themselves in Civil Engineering domain

PSO1  Capably design and build civil engineering-based systems in the context of
environmental, economical, and societal requirements and serve the
community as ethical and responsible professionals.

PSO2  BeAble to use knowledge in various domains to identify research gaps and hence
to provide solution to new ideas and innovations and engage in lifelong learning
for professional growth.

Curriculum Content | Total number Total Number
Course Component (% <_>f total number of | of contact of credits
credits of the program) hours

Basic Sciences (BS) 16 32 30
Engineering Sciences (ES) 7 15 12
Humanities and Social Sciences (HS) 8 15 14
Professional Electives (EL) 12 20 20
Program Core + Program Lab (PC+PL) 31 66 54
Program theory with Lab (PW) / 5 5 3
Program Lab With Theory (PT)

Open Elective (OE) 7 12 12
Training & Placement (TP) 2 14 4
Innovation & Development (ID) / Project (PJ) 10 32 16
Internships (IN) 2 9 3
Mandatory Courses (MC) 0 2 0
Total 100 222 168

| ix |



[Curriculum / CIVIL |

PROGRAMME OUTCOMES(POs)

PROGRAM OUTCOME REPRESENTS THE KNOWLEDGE, SKILLS
AND ATTITUDES THAT THE STUDENTS WOULD BE EXPECTED TO

HAVE AT THE END OF THE 4 YEAR ENGINEERING DEGREE PROGRAM

1 02

Life-lon Problem
llearning Analysis
o S Apply math, science, Identify and analyze
 Engage |n.|ndepend9nt computing, and engineering complex problems
lifelong learning and adapt knowledge to solve using research to draw
to new technologies complex engineering valid conclusions.

with critical thinking. problems.

03

Design / Development
of solutions

Design practical and

innovative solutions

considering safety, cost,

culture, and the environment.

10

Project
Management
and Finance

Apply management and
financial principles
to plan and execute
projects effectively.

O

Investigate
complex problems
Use research methods—
experiments, modeling,

and data analysis—
to investigate complex

09

Communication

Communicate clearly
in writing and presentations
for diverse technical

problems.
and non-technical audiences.
Engineering
Individual & Tool Usage
Teamwork Apply modern engineering
@7 @@ and IT tools for analysis
Work effectively as an and problem solving with
individual and as a team . . awareness of their limits.
member or leader in Ethics The Engineer

multidisciplinary groups. Follow professional and the World
ethics, human values,
diversity, inclusion,
and legal responsibilities.

Assess societal,
environmental, legal,
health, and cultural
impacts of
engineering solutions.



| Syllabus / CIVIL]

SEMESTER -1

COURSE CODE: LIT|P|CPIC
24HSEN101 COMMUNICATIVE ENGLISH 370033
NPTEL CODE: SYLLABUS VERSION 1.1 SDG NO. 4

PRE-REQUISITE
COURSES

OBJECTIVES:
® Develop the basic LSRW skills

® Acquire enhanced knowledge of English grammar
® Improve modern and technical vocabulary
® Enhance the communicative and cognitive skills
® Interpret the texts and write reviews critically
MODULE-I COMMUNICATION PROCESS 8

Listening - informal conversations - Speaking - self-introduction about
friends/ places/ hobbies - Reading comprehension - skimming/ scanning/
predicting - question & answers - objective and descriptive answers - Writing
- paragraph writing, personal notes - Language Development - parts of
speech, prefix, suffix, word formation

MODULE-II LANGUAGE BARRIERS, LEVELS AND CHANNELS 8
Listening —interviews - Speaking - describing a simple process - asking and
answering questions - Reading - critical reading - finding key information in a
given text - ideation, mind mapping - Writing - dialogue, instructions -
Language Development - tenses, framing questions.

MODULE-III' NARRATION AND SUMMATION 8

Listening - long texts - TED talks - extensive speech on current affairs -
Speaking - role plays - asking about routine actions and expressing opinions -
Reading- longer texts & making a critical analysis of the given text - Writing -
essay (comparative/analytical), jumbled sentences, recommendations -
Language Development - writing single sentence definitions, sequence words

MODULE-IV WRITING MECHANICS 8

Writing - Free writing, Informal letters, e-mails - accuracy, coherence, brevity
- Language Development- single word substitutes, compound words-
conditionals

Recommended in Board of Studies (BoS) Meeting No. held on

| 5|



| Syllabus / CIVIL]

MODULE-V  INTERPRETATION SKILLS 7

Listening- popular speeches and presentations - Speaking - impromptu
speeches -Reading - articles - magazines - Writing - review writing, channel
conversion - bar diagram/ table, poster/ picture interpretation - Language
Development - modal verbs, collocations, 21st century vocabulary

MODULE-VI COGENT EXPOSITIONS 7

Listening - Motivational speeches - Speaking - Debates and discussion -
Reading - analytical reading - newspapers - Writing - process description -
Language Development - voices, sentences expressing purpose, synonyms &
antonyms

TOTAL: 45 PERIODS

TEXT BOOKS:

1. Board of Editors. Using English: A Coursebook for Undergraduate
Engineersand Technologists. Orient Blackswan Limited, Hyderabad: 2015.

2. A Course in Technical English, D. Praveen Sam and K.N. Shoba, Cambridge
University Press, 2020

REFERENCES:

1. Anderson, Paul V. Technical Communication: A Reader - Centered
Approach. Cengage, New Delhi, 2008.

2. Smith-Worthington, Darlene & Sue Jefferson. Technical Writing for
Success. Cengage, Mason, USA, 2007.

3. Grussendorf, Marion, English for Presentations, Oxford University Press,
Oxford, 2007.

4. Chauhan, Gajendra Singh and et.al.Technical Communication (Latest
Revised Edition). Cengage Learning India Pvt. Limited, 2018.

WEB REFERENCES:
1. https://onlinecourses.nptel.ac.in/noc19_hs31/preview
2. https://www.myenglishpages.com/speaking/#google_vignette

ONLINE RESOURCES:

1. https://wwPearson.com/english/catalogue/business-english/technical-
english.html

2. https://ww.cambridgeenglish.org/learning-english/free-resources/

Recommended in Board of Studies (BoS) Meeting No. held on

| 6|



| Syllabus / CIVIL]

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

1.

Apply listening, speaking, reading, and writing skills effectively in
academicand real-life communication contexts. (K3)

Constructclear and coherent paragraphs and prepare personal notes using
appropriate language and structure. (K3)

Apply analytical skills to write structured essays, arrange jumbled
sentences logically, and develop meaningful recommendations. (K3)

Apply email etiquette principles to draft professional emails and informal
letters suitable for various contexts. (K3)

Apply data interpretation skills to write comprehensive and well-
structured reviews. (K3)

Use appropriate vocabulary and grammatical structures to participate
effectively in discussions and debates. (K3)

CO-PO, PSO MAPPING:

PO1 P02 | PO3 PO4 PO5 | PO6 PO7 | PO8 | PO9 | PO10 | PO11 | PSO1 | PSO2
co1 - 3 - 2 -
€02 - 3 2 -
Co3 - 3 2 -
CO4 - 3 2 -
CO5 - 3 2 -
€06 - 3 2 -
Recommended in Board of Studies (BoS) Meeting No. held on

| 71




| Syllabus / CIVIL]

SEMESTER -1

COURSE CODE: LIT|P|CPIC
24BSMA101 MATRICES AND CALCULUS 3110l 4ls
NPTEL CODE: SYLLABUS VERSION 1.1 SDG NO. 4

PRE-REQUISITE
COURSES
OBJECTIVES:
® To develop a strong foundation in matrix algebra and its applications.
® To introduce the concepts of limits, continuity, differentiation, and
optimization for functions of several variables.
® To familiarize students with the principles of vector calculus relevant
to engineering problems.
® To provide an understanding of double and triple integrals along with
their practical applications.

® To impart knowledge of Fourier series and its significance in
engineering analysis.

MODULE -1  MATRICES 12

Eigenvalues and eigenvectors of a real matrix - Properties of eigenvalues and
eigenvectors - Cayley-Hamilton theorem (excluding proof) - Symmetric and
orthogonal matrices - Reduce the quadratic to canonical form using
orthogonal transformation - Nature of quadratic forms.

MODULE-II FUNCTIONS OF SEVERAL VARIABLES 12

Limits, Continuity - Definitions - Partial derivatives - Taylor’s series -
Jacobians, Maxima and Minima - Method of Lagrange multipliers.

MODULE-III VECTORDIFFERENTIATION 4

Scalar and vector valued functions - Gradient and directional derivatives -
Tangent plane - Divergence and curl - Irrotational and solenoidal vector fields -
Scalar and vector potentials - Vector identities (without proof).

MODULE-IV VECTORINTEGRATION 8

Line integral over a plane curve - Surface integral - Area of a curved surface -
Volume integral - Greens, Gauss divergence and Stoke’s theorems - Verification
and application in evaluating line, surface and volume integrals. (Cube and
Cuboids).

Recommended in Board of Studies (BoS) Meeting No. held on

| 8 |



| Syllabus / CIVIL]

MODULE-V MULTIPLE INTEGRALS 12

Double integrals - Change of order of integration - Double integrals in polar
coordinates - Area enclosed by plane curves - Change of variables from
cartesian to polar coordinates - Triple integrals - Volume of solids (Spherical
and Cylindrical polar coordinates) .

MODULE -VI FOURIER SERIES 12

Fourier series - Convergence of Fourier series - Half range sine and cosine
series - Parseval’s theorem.

TOTAL: 60 PERIODS
TEXT BOOKS:

1. Advanced Engineering Mathematics, Erwin Kreyszig, 9th Edition, John
Wiley & Sons, 2006.

2. Calculus and Analytic geometry, G.B. Thomas and R.L. Finney, 9th Edition,
Pearson, Reprint, 2002.

REFERENCES:

1. Higher Engineering Mathematics, B. V.Ramana, 11th reprint, Tata McGraw-
Hill, New Delhi, 2010.

2. Engineering Mathematics for first year, T. Veerarajan, Tata McGraw-Hill,
New Delhi, 2008.

3. A text-book of Engineering Mathematics, N.P. Bali and Manish Goyal, 9th
Edition, Laxmi Publications, Reprint, 2008.

4. Higher Engineering Mathematics, B. S. Grewal, 40th Edition, Khanna
Publishers, New Delhi, 2007.

WEB REFERENCES:
1. https://testbook.com/maths/cayley-hamilton-theorem
2. https://www.iitg.ac.in/rafik/Tutorials/MA-102/2013/lect-10.pdf

3. https://ms.unimelb.edu.au/__data/assets/pdf_file/0007/2516596/
functions_sev_var.pdf

4. https://www.mecmath.net/VectorCalculus.pdf
5. https://egyankosh.ac.in/bitstream/123456789/64855/1/Unit4.pdf
6. https://williamsgj.people.charleston.edu/Fourier%20Series.pdf

ONLINE RESOURCES:
1. https://www.youtube.com/watch?v=0]DIt_Xv-mM
2. https://www.youtube.com/watch?v=8h3yY0im5XU

Recommended in Board of Studies (BoS) Meeting No. held on

| 9|



| Syllabus / CIVIL]

https://www.youtube.com/watch?v=LGxE_yZYigl

https://www.youtube.com/watch?v=malQmE1SH3I
https://www.youtube.com/watch?v=QPw4GYz5Unc
https://www.youtube.com/watch?v=1mMYaPkXcNI

o1k Ww

COURSE OUTCOMES:

Upon completion of the course, the student should be able to:

1. Diagonalize the matrix using orthogonal transformation and apply Cayley
Hamilton Theorem to find the inverse and integral powers of a square
matrix. (K3)

2. Evaluate the limit, examine the continuity and use derivatives to find
extreme values for functions of several variables. (K3)

3. Compute the derivatives of scalar and vector point functions. (K3)

4. Use the vector point function to establish the relation between line, surface
and volume integrals. (K3)

5. Apply double and triple integrals to find the area and the volume of a
region. (K3)

6. Compute Fourier series expansion of a function. (K3)

CO-PO MAPPING:

PO1 | PO2 | PO3 | PO4 | PO5 | PO | PO7 | PO8 | PO9 | PO10 | POM
co1 3 - - - - - - -
co2 | 3| - - . . - . .
co3 3 - - - - - - -
Co4 3 - - - - - - -
co5 3 - - - - - - -
CO06 3 - - - - - - -
Recommended in Board of Studies (BoS) Meeting No. held on

| 10
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SEMESTER -1

COURSE CODE: L|T|P|CPC
24BSPH101 ENGINEERING PHYSICS 3/0l0|3]|3
NPTEL CODE: SYLLABUS VERSION 11 SDG NO. 4,7,9,11

PRE-REQUISITE
COURSES

OBJECTIVES:

® To understand the basic concepts of mechanics and its use in
engineering applications.

® To understand the concept of waves and lasers and their applications.

® To illustrate the various laws of electromagnetic waves and their
applications.

® To apply the concepts of quantum mechanics to engineering studies.

® To understand the basics of crystal for engineering applications.

® To identify the basic principles involved in thermal physics and its
applications.

MODULE-1 PROPERTIES OF MATTER 8
Elasticity - Hooke’s law - Poisson's ratio - Stress-strain diagram and its uses -
Twisting couple - shaft - Torsion pendulum: theory and experiment - Bending
ofbeams - bending moment - Cantilever: theory and experiment - Uniform and
non-uniform bending: theory and experiment - [-shaped girders.

MODULE-II MECHANICAL WAVES AND LASERS 7
Waves on a string - standing waves - traveling waves - Energy transfer of a
wave - Reflection and refraction of light waves - interference - Theory of air
wedge and experiment - Theory of laser - characteristics - Spontaneous and
stimulated emission - Einstein’s coefficients - population inversion - Nd-YAG
laser, CO2 laser - Basicapplications oflasersin industry.

MODULE-III ELECTROMAGNETIC WAVES 8

The Maxwell's equations - wave equation; Plane electromagnetic waves in
vacuum, conditions on the wave field - properties of electromagnetic waves:
speed, amplitude, phase, orientation and waves in matter - polarization -
Producing electromagnetic waves - Energy and momentum in EM - Reflection
and transmission of electromagnetic waves from a non-conducting medium
vacuum interface for normal incidence.

Recommended in Board of Studies (BoS) Meeting No. held on

| 1]



| Syllabus / CIVIL]

MODULE-IV BASICAND APPLIED QUANTUM MECHANICS 7

Black body radiation - Planck’s derivation - Electrons and matter waves - The
Schrodinger equation (time-dependent and time-independent forms) -
significance of wave function - Normalization - Free particle - particle in an
infinite potential well: 1D, 2D and 3D boxes; - Barrier penetration and
quantum tunneling (qualitative) - Scanning Tunneling Microscope.

MODULE-V  CRYSTAL PHYSICS 8

Single crystalline, Polycrystalline and Amorphous materials - single crystals:
unit cell, crystal systems, Bravais lattices, directions and planes in a crystal -
Miller indices - Interplanar distance - X-ray diffraction - Calculation of number
of atoms per unit cell - Atomic radius - Coordination number - packing factor
for SC, BCC, FCC and HCP structures - Polymorphism and allotropy. Crystal
Growth: Chochralski technique - Molecular beam epitaxy.

MODULE-VI THERMAL PHYSICS 7

Transfer of heat energy - Conduction, Convection and Radiation - Thermal
conductivity, Forbe’s method and Lee’s disc method - Conduction through
compound media - series and parallel methods - Heat exchangers -
Refrigeratorsand Solar water heaters.

TOTAL: 45 PERIODS
TEXT BOOKS:

1. D.K. Bhattacharya & T. Poonam, “Engineering Physics," Oxford University
Press, 2015.

2. RK. Gaur & S.L. Gupta, “Engineering Physics." Dhanpat Rai Publishers,
2012.

3. B.K. Pandey & S. Chaturvedi, “Engineering Physics," Cengage Learning
India, 2017.

4. V. Rajendran, “Engineering Physics," McGraw Hill Publications Ltd., New
Delhi, 2014.

5. M.N. Avadhanulu and P.G. Kshirsagar, “A textbook of Engineering Physics,"
S.Chand & Co Ltd., 2016.

REFERENCES:
1. D.Halliday, Resnick & ]. Walker, “Principles of Physics," Wiley, 2015.

2. R.A. Serway & ].W. Jewett, “Physics for Scientists and Engineers," Cengage
Learning, 2010.

3. N.K.Verma, "Physics for Engineers," PHI Learning Private Limited, 2014.

Recommended in Board of Studies (BoS) Meeting No. held on

| 12]



| Syllabus / CIVIL]

4. P.A.Tipler & G.Mosca, “Physics for Scientists and Engineers," W.H. Freeman,
2020.

5. Brijlal and Subramanyam, “Properties of Matter," S. Chand Publishing,
2018.

6. Shatendra Sharma & Jyotsna Sharma, “Engineering Physics," Pearson,
2018.

7. Arthur Beiser. “Concepts of Modern Physics,” McGraw-Hill, 6th Edition.
2003.

8. Charles Kittel, “Introduction to Solid State Physics." John Wiley & Sons. 8th
Edition, 2005.

OUTCOMES:

Upon completion of the course, the student will be able to:

1.

Apply the concepts of stress, torsion, and bending to study the mechanical
behavior of structural elements using theoretical and experimental
methods. (K3)

Apply the principles of mechanical and light waves, air-wedge interference
and laser systems to demonstrate the working of Nd:YAG and CO, lasers
and theirindustrial applications. (K3)

Examine Maxwell’s equations and electromagnetic wave theory to analyze
ave propagation, polarization and reflection-transmission phenomena in
ifferent media. (K4)

Utilize the principles of quantum mechanics to explain black body
radiation, atter waves, particle confinement in a potential well and
tunnelinghenomena. (K3)

Examine and compare the characteristics of various crystal structures,
olymorphic forms, and crystal growth techniques. (K4)

Apply the principles of heat transfer to determine the thermal conductivity
and explain the role of heat exchangers in refrigerators and solar water
eaters. (K3)

Recommended in Board of Studies (BoS) Meeting No. held on

| 13]



| Syllabus / CIVIL]

CO-PO, PSO MAPPING:

PO1 | PO2 | PO3 | PO4 | PO5 | POS | POT | POS | PO3 | PO10 | POt | PSO1 | PSO2
cot| 3 |- - - - A A N
co2 | 3 |- - |- - N A N
co3s| 3 |3 - - - -
cos | 3 | - - - -
cos | 3 |3 - - - - -
co6 | 3 | - - - - -

SEMESTER -1

COURSE CODE: ENVIRONMENTAL CHEMISTRY | L |T |P |CP|C
24BSCY102 FOR INDUSTRY 4.0 3/0/0/33
NPTEL CODE: SYLLABUS VERSION 11 SDGNO.1-17

PRE-REQUISITE
COURSES

OBJECTIVES:

To gain a comprehensive understanding of environmental chemistry
principles, environmental sustainability and monitoring techniques
for environmental quality assessment.

To analyze atmospheric chemistry, climate change, air pollution and
chemistry-based technologies for sustainable air quality
management.

To foster a sound understanding of water quality parameters and
water treatment techniques for sustainable management.

To explore the principles of circular chemistry and sustainable
technologies for resource recovery and solid waste management.
(SWM).

To examine renewable energy sources, advanced energy storage
systems and sustainable energy technologies for sustainable energy
management.

To implement green chemistry principles in the development and
application of sustainable functional materials for emerging
technologies.

Recommended in Board of Studies (BoS) Meeting No. held on

| 14]
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MODULE - I PRINCIPLES OF ENVIRONMENTAL CHEMISTRY AND
SUSTAINABILITY 8

Environment: Definition, components, scope and significance of the
environment. Role of chemistry in environmental protection and sustainable
development. Biogeochemical cycles (carbon, nitrogen and water).
Environmental Pollutants: Classification, sources, transport and
environmental fate of pollutants.
Environmental Monitoring: Environmental sampling, chemical analysis and
principles, components, classification and applications of chemical sensors,
including gas, electrochemical, optical and biosensors for monitoring air,
water and soil quality.
Emerging Environmental Technologies: Smart chemical sensors, loT-
enabled environmental monitoring, digital environmental sensing and data-
driven environmental management.

MODULE-II ATMOSPHERIC CHEMISTRY AND CLIMATE
SUSTAINABILITY 7

Climate change-Greenhouse effect, role of greenhouse gases (CO,, CH4, N0
and CFCs) in global warming. Chemical and photochemical reactions in the
atmosphere. Formation of photochemical smog, PAN and acid rain (causes,
effects and control measures). Oxygen and ozone chemistry- Ozone layer
depletion (causes, effects and control measures).

Air pollution: Major air pollutants (PM;.5, PM; 4, SO, NOy, CO and VOCs).
Chemistry-based technologies for air pollution control: Catalytic
converters, carbon capture and adsorption using activated carbon.

Complete combustion of carbon: Role of oxygen and selected oxidizing
agents in promoting complete combustion such as hydrogen peroxide,
potassium permanganate and potassium chlorate (relevant chemical
reactions)

MODULE-III  SUSTAINABLE WATER CHEMISTRY 8
Importance and scope of water chemistry: Sources and impurities in water,
Water Quality Parameters, Specifications as per WHO/BIS standards.
Hardness of water, types, numerical problems on hardness of water. Softening
of water: Internal treatment (Lime-soda, Phosphate, Calgon, Sodium
Aluminate and Colloidal conditioning). External treatments: lon exchange and
Zeolite processes. Municipal water treatment: primary treatment and
disinfection (UV, Ozonation, break-point chlorination), nutrition recovery and
sludge-to-energy. Desalination of brackish water by Reverse osmosis.

Recommended in Board of Studies (BoS) Meeting No. held on
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| Syllabus / CIVIL]
Emerging water treatment technologies: Adsorption, nanotechnology and
photo catalysis.
Sustainable water management: Water recycling, rainwater harvesting and
circular water economy

MODULE- IV CIRCULAR CHEMISTRY FOR RESOURCE RECOVERY AND
WASTE MANAGEMENT 7

Circular Chemistry: Principles of circular chemistry, 5R principles, waste-to-

resource conceptand circular economy.

Chemical Resource Recovery: Chemical recycling of plastics, biomass

valorization, biochar production and urban mining (recovery of valuable

metals from e-waste).

Solid Waste Management: Waste characterization, Al-enabled waste sorting,

High-rate anaerobic digestion and Microbial Electrolysis Cells (MECs) for

biogasupgrading.

Future Landfills: Waste-to-Energy integrated with Carbon Capture &

Utilization (CCU), smartleachate sensors.

E- waste management- Introduction, sources, composition of e-waste, effects

of e-waste on environment and human health, Artificial intelligence in e-waste

management, extraction of gold from e-waste by bioleaching method.

MODULE-V SUSTAINABLE CHEMISTRY FOR ENERGY DEVICES 8
Energy Sources : Renewable and non-renewable energy sources with
examples.

Energy Storage Systems: Classification of batteries. Construction, working,
and applications of Li-ion batteries.

Next-Generation Energy Devices: Introduction, construction and working of
sodium ion battery for EV applications. Construction and working of ultra-
small asymmetric super capacitor and its applications in IoT/wearable
devices.

Sustainable Energy Devices: Introduction, fuel cells, difference between fuel
cell and battery. Construction, working principle, applications and limitations
of solid-oxide fuel cell (SOFCs) and solar photovoltaic cell (PV cell). Production
of green hydrogen by photo catalytic water splitting by TiO2catalyst and its
advantages.

Need for energy efficiency: Energy conservation and sustainability - action
strategies for sustainable energy management from a future perspective.

Recommended in Board of Studies (BoS) Meeting No. held on
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MODULE - VI GREEN CHEMISTRY AND SUSTAINABLE FUNCTIONAL
MATERIALS FOREMERGING TECHNOLOGIES 7

Green Chemistry: Introduction, 12 Principles of Green Chemistry, properties
and applications of green solvents for server heat management. Synthesis and
properties of glycerol trioleate ester and its uses in IT infrastructure
applications. Green synthesis of ZnO nanoparticles and its uses in magnetic
Radio Frequency Identification (RFID) and Internet of Nano Things (IONT)
system applications.

Biomaterials: Introduction, synthesis and properties of polylactic Acid (PLA)
and polyethylene glycol (PEG) and its uses in touch screen applications.
Synthesis and properties of Alginate Hydrogel and its uses in Brain-Computer
Interfaces (BCIs) applications.

Biodegradable polymers: Applications in sustainable packaging materials
an environmentally friendly alternatives to conventional plastics.

TOTAL: 45 PERIODS

TEXT BOOKS:

1. BennyJoseph, ‘Environmental Science and Engineering’, Tata McGraw-Hill,
New Delhi, 2006.

2. Sawyer, C. N., McCarty, P. L., & Parkin, G. F. (Latest Edition). Chemistry for
Environmental Engineering and Science. McGraw-Hill

3. Gilbert M. Masters, Introduction to Environmental Engineering and
Science, Pearson.

4. Ravikrishnan A, ‘Environmental Science and Engineering, Sri Krishna
Hitech Publishing Company Pvt. Ltd, Revised Edition 2020.

5. Kirby W. Beard, Thomas B. Reddy, et al. (Latest Edition). Linden's
Handbook of Batteries. McGraw-Hill.

6. Anastas, P. T,, & Warner, J. C. Green Chemistry: Theory and Practice. Oxford
University Press.

REFERENCES:

1. WHO Guidelines for Drinking-water Quality & Air Quality (Latest
2024/2025 Updates on PFAS and PM2.5).

2. UNEP Reports on "Global Environment Outlook" and "Emissions Gap
Report" (Current Year).

3. Clair N. Sawyer, Perry L. Mc Carty, Gene F. Parkin, ‘Chemistry for
Environmental Engineering and Science’, Latest Edition, McGraw-Hill.

4. Recent peer-reviewed journal articles on Emerging Contaminants, Green
Hydrogen, and Battery Recycling
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OUTCOMES:
Upon completion of the course, the student will be able to:

1.

Analyze the principles of environmental chemistry, environmental
pollutants and environmental monitoring techniques, including chemical
sensors and smart sensing technologies, to assess environmental quality
and sustainability. (K4)

Analyze atmospheric chemistry, climate change mechanisms, ozone
chemistry, air pollutants and chemistry-based air pollution control
technologies to evaluate strategies for sustainable air quality
management. (K4)

Assess water quality parameters with reference to WHO/BIS standards
and analyze conventional and emerging water treatment technologies to
recommend sustainable water management practices. (K4)

Investigate the principles of circular chemistry, resource recovery
techniques and sustainable solid waste management technologies to
evaluate sustainable waste management strategies. (K4)

Compare renewable energy sources, advanced energy storage systems and
sustainable energy technologies to evaluate their applications in
sustainable energy management. (K4)

Analyze green chemistry principles and sustainable functional materials to
evaluate their applications in emerging technologies, including IT
infrastructure, smartelectronics, and biomaterials. (K4)

CO-PO MAPPING:

PO1 | PO2 PO3 | PO4 | PO5 | PO6 | PO7 | PO8 PO9 | PO10 | PO11
cot | 2 | - - - - - 2 . . . .
co2 3 2 - - - 2 - - - - -
co3 | 3| 2 - - - 2 | - - . . .
co4 | 3 | 2 - - - 2 - - - - -
Ccos5 3 2 - - - 2 - - - - -
co6| 3| 2 - - - 2 | 2 - . . .
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SEMESTER -1
COURSE CODE: LI T|P|CPC
24HSTA101 HERITAGE OF TAMILS 170l01111
NPTEL CODE: SYLLABUS VERSION 11 SDG NO. 4
PRE-REQUISITE ;
COURSES
OBJECTIVES:

«  Developinterest for classical language and literature to promote Tamil heritage
«  Understand the ancient Tamil sculptures, folk and martial arts and contribution of Tamil
to the freedom of India

NS 0 Guomifl oI Gleus Shwid

@i Qumfls @ouuriss — Syrele Gumflser sl e Geb@umfl
—_ g1l Geaelausduniser _ shis QasdlugdlaT Fows STrunm SeremL
— 05 Qesdlugdled udlized gmbd _ Hmpsemeiled Guememiamod
SHSSISHeI

UNITI LANGUAGE AND LITERATURE 5
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

S |l @enLasme wHmiLd Keisr @6 s Shumisser
slilps srinflukiser, g,Lﬁ]lcpasg,g‘ﬂsu FL06T0T Qumg,g, FUWRISTleT STHH0- LSE]
@osdud __ gppeimiTaear womid KrweTorTsst — Sndlassukisar

slilfled meiar @esdusdlear aeriddl sl @ eauemitéslullsd
urgghumit hmid urydlgreet o &lGwimleT ukiseafliy

Unitll MEDIEVAL AND MODERN LITERATURE 5
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.

o0 |l Yy & urenn afluriser e Bafar QalwEiser aieniy
- flHus SHemev

Bhs60 s Beler Fbukisar esny — sGlumeT fenavast LG iguller
LHMID YeuTssT SwrflsEh masalmert QUL ger, Qurbmugst — GaiT
Qe sme __ a@hwewt Hnumisar _ prCOUUnS OFweumiser
Guflypamerile Smastepar fome _ @Qmas smalsar (GBS0,
uenm, eienever, WL, Braevaurd — siblyrseflar geps QuTGeTTSTT urpaisd
Garallesefler LBE.
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UNITII HERITAGE - ROCKART PAINTINGS TO MODERN ART-SCULPTURE 5
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.

G IV GBI @QUYDES Senasar Hmib afi ellemerum’ @sar
Qam&sn g, STa&TLLLD, elomuur’ (), seailurear &.5gl, euilem L,
Careuremeis &.ggl, Slowur’Lm, suerfl, yelwrlLw, sulprsefleat
allemariimL (DS 6.

UNITIV FOLKAND MARTIALARTS 5
Therukoothu, Karagattam, Villu Pattu, Kaniyan Koothu, Oyillattam, Leather puppetry,
Silambattam, Valari, Tiger dance - Sports and Games of Tamils.

G V _e_r,l.ﬂ!prrassrﬂsur Slemenors GaHmUT@S6T

sLblpas et g,rrsunrfuas@m s)fﬂsnrﬁj@as@m — G@mesminiud whmith Fhis
Qasdlugdled g s angum ums Gamiur@asst — sullpTser GuTHu
IMECaET UTR _ sms srugdlon sllpssdlan aussilan, soailun
SFRISHTE BSTEISEHD SIEMMUPSEISEHD _ FHSGSHTOSH0 SHMILG LHHILD
@n&Gudl __ sLasLhs Brhseflo CampiTseaflar Qeamml.

UNITV THINAICONCEPT OF TAMILS 5
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
Conquestof Cholas.

gVl @ESu CsHlu Quesw wonmw @K uaTuTLipH S

sublpirseafler usisefliy
@i glw ellpsmeolCurfle sllyisallal ukeE — Q@ glwureailear
Uniugdlsefled sllpl uemuT e résn — swwoflurmg @udsn

@islunmsgussln 55 veSHuSSar ukEG — so6a Bsar,
maWwsgtugsar S0 LSssmseflear 9i&s auramy.

UNITVI CONTRIBUTION OF TAMILS TO INDIAN NATIONAL MOVEMENT AND

INDIAN CULTURE 5
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: 30 PERIODS
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TEXT-CUM-REFERENCE BOOKS

1.

sllps eupemm — wé&Ek ueuTEw — 65.65. WesTener (Gsuafluip
SLOIPETE LUTLET6d LHMILD seeilullsh LsmilEeT SLpain)

2. smflafls sl pemereaur @le.&kard (alleL 6T WrsirL)

3. gy _ meums BHlesmruiled smssTa K& Brafsn (Gsmeedlils
gilenm Geusflui®)

4. Qummens g mmEiIsmT Braiflsh (Agmaeiuem gimm Gestluih)

5. Social Life of Tamils (Dr.K.K.Pillay) Ajoint publication of TNTB & ESC and RMRL - (in
print)

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

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

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

9. 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)

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

11. Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu
TextBook and Educational Services Corporation> Tamil Nadu)

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

OUTCOMES:

Upon completion of the course, the learners will be able to:

1.

Qurflés Ghwuriseaflar aurmrm Lo bl GlosSurisamer
il Smriaet Students evaluate the history of language families and Tamil
literatures (K3)

u& gl wrysealer srésw Quim suly Eos sSlur smerd
yfitg@aretdlmmiaet Students understand Tamil literatures influenced by
Philosophical and religious traditions (K3)

silpssdlar urenm, SHub, eelwb- Sme LIYSmeT] LGUUTLe
Qauidlmmirset Students analyze the artistic traditions of Tamil Nadu such as rock
art, sculpture, and painting (K3)

Slhlys B ELUNE SmedsT LHNILD SNSTLILE SHemevsefle LTamTLsmer
2 gl Gametdlmmitser Students realize the significance of Tamil Nadu’s folk
arts and martial arts (K3)

uphsiilpfler Slamsmruilwed surpalueme Wermie Qawidlnmiaser Students
re-examine the ecological lifestyle (Thinai-based life) of the ancient Tamils (K3)
GCadhu @uissLh mmith @IhShull usmTuTL iped SiblpiTsaflsT Lkiseafliemer
Hlemerreg. Télmmisat Students recall the contribution of Tamils to the National
Movement and Indian culture (K3)
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CO-PO, PSO MAPPING:

PO1 P02 PO3 PO4 PO5 PO6 PO7 | PO8 P09 | PO10 | PO11 | PSO1 | PSO2
co1 2 |3 3 - - - - - - - 2 2 2
c2 | 2 |3 3 - - - - - - - 2 2 2
co3 | 2 |3 3 - - - - - - - 2 2 2
co4 | 2 |3 3 - - - - - - - 2 2 2
cos| 2 |3 3| - - -l -] - - 2] 2] 2
co6| 2 |3 3| - - N - 2] 2 2

SEMESTER - 1

COURSE CODE: ENGINEERING GRAPHICSAND |L |T [P |CP|C
24ESGE103 COMPUTER-AIDED DRAFTING |[3[0[0[3]3
I_\IPTEL CODE: SYLLABUS VERSION 1.1 SDG1;|'9|'4‘;§'7'9'

PRE-REQUISITE
COURSES

BASICS OF ENGINEERING GRAPHICS & AUTOCAD (Not for Examinations)
Autocad commands - Generation of Lines, Curves and Polygons - Editing and
Modifications - Drafting settings - Dimensioning and Text - Geometrical
constructions - Drawing instruments - standards - conventions - lettering -
dimensioning - geometric constructions

MODULE-I PLANE CURVES 6+4
Basic Geometrical constructions, Curves used in engineering practices: Conics
- Construction of ellipse, parabola and hyperbola by eccentricity method -
Construction of cycloid on Horizontal Surfaces - Drawing of tangents and
normal to the above curves. These exercises shall be drawn manually and also
using AutoCAD.

MODULE-II PROJECTION OF POINTS,LINESAND PLANES 6+4
Projection of Points (Concept only). Projection (Elevation and Plan) of straight
lines, inclined to both reference planes by rotating line method. Projection of
plane surfaces, inclined to one of the reference planes by rotating object
method. These exercises shall be drawn manually and also using AutoCAD.
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MODULE-III PROJECTION OF SOLIDS 6+4
Projection of regular solids (Prisms, Pyramids, Cylinder and cone) in first
quadrant, by rotating object method when the axis is inclined to one of the

reference planes. These exercises shall be drawn manually and also using
AutoCAD.

MODULE-IV SECTION OF SOLIDS 6+4
Projection of sectioned solids (Prisms, Pyramids, Cylinder and cone) and true
shape of the sections, when the axis of the solid is perpendicular to HP alone
and cutting plane inclined to HP only. These exercises shall be drawn manually
and also using AutoCAD.

MODULE-V ISOMETRICPROJECTIONS 6+4

Isometric projection - Principle, isometric scale, Isometric views and
Isometric projections of truncated solids - Prisms, Pyramids, Cylinder and
Cone in simple vertical positions only. Draw Isometric Projections using
Autocad.

MODULE-VI ORTHOGRAPHICPROJECTION 6+4

Orthographic Projection - Principles of orthographic projections,
Orthographic projection of objects from pictorial views such as machine
components, PCB, electrical circuit, building drawing. Generation of
orthographic Projections using AutoCAD.

TEXT BOOKS:

1. Venugopal K. and Prabhu Raja V., “Engineering Graphics + AutoCAD &
Building Drawing”, New Age International (P) Limited, 2026.

2. T Jeyapoovan, “Engineering Graphics using AUTOCAD”, Vikas Publishing
House PvtLtd, 7th Edition.

REFERENCES:

1. N S Parthasarathy and Vela Murali, “Engineering Graphics”, Oxford
University Press, New Delhi, 2015.

2. Bhatt N.D. and Panchal V.M., “Engineering Drawing”, Charotar Publishing
House, 50th Edition, 2010.

3. Natrajan K.V, “A text book of Engineering Graphics”, Dhanalakshmi
Publishers, Chennai, 2009.
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ONLINE RESOURCES:

1. https://nptel.ac.in/courses/105104148

2. https://nptel.ac.in/courses/112102304

3. https://youtube.com/playlist?list=PLNPONRYc4nzVs31CptozYX3-
LbBBH7MZX&si=oHloXg]7kD5K1qTt

COURSE OUTCOMES:

Upon completion of this course, students will be able to

1.

Construct conic sections, cycloidal curves, tangents, and normals using
manual drafting techniques and AutoCAD. (K3)

Apply projection principles to obtain the projections of points, lines, and
plane surfaces in different orientations using manual drafting and
AutoCAD. (K3)

Develop orthographic projections of regular solids with their axes
inclined to one reference plane using manual draftingand AutoCAD. (K3)
Generate sectional views and true shapes of sections of solids using
sectioning principlesin manual drafting and AutoCAD. (K3)

Prepare isometric projections of truncated solids and convert
orthographic views into isometric drawings in manual drawings and also
using AutoCAD. (K3)

Apply orthographic projection techniques to produce multiview drawings
ofengineering objects, machine components, electrical circuits, PCBs, and
building drawings using AutoCAD. (K3)

CO-PO, PSO MAPPING:

PO1 PO2 | PO3 PO4 PO5 | PO6 PO7 | PO8 | PO9 | PO10 | PO11 | PSO1 | PSO2

cot| 3 | - 2 - 3 - - - - 2 - 3

c2| 3 | 2 2 - 3 - - - - 2 - 3

co3| 3 | 2 3 - 3 - - 2 3 |2
co4| 3 | 2 3 - 3 - - 2 3|2
cos | 3 3 - 3 - - 2 3|2
cos | 3 | 2 3 - 3 - - 3 3 |2
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SEMESTER -1

COURSE CODE: LITI|P|CP C
24BSPL103 PHYSICS LABORATORY cTolalals
I_“PTEL CODE: SYLLABUS VERSION 11 SDG NO. 4,6,11,12&17

PRE-REQUISITE
COURSES

OBJECTIVES:

® Demonstrate the wave nature of light using diffraction and
interference properties.

® Study the thermal conductivity of a bad conductor.
® Verify experimentally the elastic properties of materials.

SI.LNo. Name ofthe Experiment
1 (a) Determination of wavelength of Laser

(b) Determination of numerical aperture and acceptance angle in an
optical fiber.

(c) Determination of particle size using alaser source.

2 Determination of thermal conductivity of abad conductor - Lee’s Disc
method.

3 Determination of Young’s modulus by the non-uniform bending
method.

4 Determination of the period of oscillation of a given torsional
pendulum forafixed length and find the rigidity modulus of the wire.

Find outthe thickness of the given wire by the air wedge method.
Calculation oflattice cell parameter - X-ray diffraction method.
Determination of Planck’s constant.

[colERN Be ) @A

Determination of wavelength of mercury spectrum - spectrometer

grating.

9 Determination of velocity of sound and compressibility of liquid -
Ultrasonic Interferometer.

10 Determination of the band gap of a semiconductor.

11 Determination of the Hall coefficient by the Hall effect experiment.

12 Determination of solar cell characteristics.

TOTAL: 30 PERIODS
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TEXTBOOK:

1.
2.

Engineering Physics Lab, Dr. G. SenthilKumar, VRB publishers. (2019)
Engineering Physics Practical, Dr.P.Mani, Dhanam Publications. (2020)

OUTCOMES:
Upon completion of the course, the student should be able to:

1.

Apply the principles of elasticity and thermal physics to evaluate the
various moduli of elasticity and conductivity of abad conductor. (K3)
Explicate the properties of semiconductors by evaluating the band gap, I-V
characteristics of solar cells and Hall effect of the materials. (K3)

CO-POMAPPING:

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO | PO | PO10 | PO11
cot| 3|3 | - -2 - - - - - 2
c2| 3|3 | - | -|2|-|-1]-]-1|-1]?2
SEMESTER - I
COURSE CODE: HANDS ON COURSE ON L|T|P|CP|C
24CSPTI01 PROGRAMMING IN C 110lal5!3
NPTEL CODE:
106105171 SYLLABUS VERSION 1.1 SDG NO. 4,8,912
PRE-REQUISITE .
COURSES
OBJECTIVES:
® To learn the fundamental concepts and programming constructs of
the C programming language.
® To develop C programs using operators, decision-making and looping
statements.
® To acquire programming skills using arrays, strings, functions and
pointers.
® To understand and implement structures, unions and user-defined
data types.
Recommended in Board of Studies (BoS) Meeting No. held on
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MODULE -1 FUNDAMENTALS OF C PROGRAMMING 8

Introduction to C - Features of C - Structure of a C Program - Compilation and
Execution - Character Set - Tokens - Keywords and Identifiers - Constants and
Variables - Data Types - Type Conversion - Input and Output Functions -
Operators and Expressions - Arithmetic, Relational, Logical, Assignment,
Increment/Decrementand Conditional Operators.

LIST OF EXPERIMENTS

1. Write and execute basic C programs using printf() and scanf().

2. Implement programs using different data types and operators.

3. Write programs to perform arithmetic, relational and logical
operations.

4. Develop programs for type conversion and evaluation of expressions.

5. Write a C program to generate Floyd's Triangle for the given number of
row.s

6. Write programs to calculate simple mathematical problems such as

area, simple interestand temperature conversion.

MODULE-1II DECISION MAKING AND LOOPING 8
Decision Making - if, if-else, nested if and else-if ladder - switch-case
statement - Conditional operator - Looping Statements - while, do-while and
forloops - Nested loops - break and continue statements.

LIST OF EXPERIMENTS

1. Write C programs using if, if-else and nested if statements.

2. Develop aprogram to find the largest/smallest of given numbers.

3. Implement a menu-driven program using switch-case.

4. Write programs to generate multiplication tables and arithmetic series.

5. Develop programs to find factorial, Fibonacci series and prime
numbers.

6. Write programs to check whether a number is palindrome, Armstrong
number or perfect number.

7. Develop a menu-driven C program that allows the user to select and

display either a normal pyramid or an inverted pyramid based on the
user's choice.

8. Implement pattern-generation programs using nested loops.
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MODULE - 111 ARRAYS, STRINGS AND FUNCTIONS 8

Arrays - One-dimensional arrays - Two-dimensional arrays - Array
initialization and traversal - Searching and Sorting - Strings - String
initialization and manipulation - Standard string functions - User-defined
Functions - Function declaration, definition and calling - Function arguments
- Return values - Recursive functions - Scope and lifetime of variables.

LIST OF EXPERIMENTS

1. Write a C program to read and display elements of a one-dimensional
array.

2. Implementlinear search and binary search.

3. Implementbubble sortand selection sort.

4., Perform matrix addition, subtraction and multiplication using two-
dimensional arrays.

5. Write programs to find the largest, smallest, sum and average of array
elements.

6. Implement string operations such as length, copy, concatenate and
compare.

7. Develop programs using user-defined functions.

8. Implementrecursive functions for factorial and Fibonacci series.

MODULE-IV POINTERSAND DYNAMIC MEMORY MANAGEMENT 7

Pointers - Pointer declaration and initialization - Address and indirection
operators - Pointer arithmetic - Pointers and arrays - Pointers and strings -
Pointers as function arguments - Call by value and call by reference - Dynamic
Memory Allocation - malloc(), calloc(), realloc() and free().

LIST OF EXPERIMENTS

1. Write a C program to demonstrate the use of pointers and address
operators.

2. Implementarray operations using pointers.

3. Write a program to swap two numbers using pointers.

4. Develop a program to find the sum and average of array elements using
pointers.

5. Implement string manipulation using pointers.

6. Demonstrate dynamic memory allocation using malloc() and calloc().

7. Develop aprogram using realloc() and free ().
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MODULE-V STRUCTURES, UNIONS AND FILE HANDLING 7

Structures - Declaration and initialization - Array of structures - Nested
structures - Structures and functions - Pointers to structures - Unions -
Enumerations - typedef - File Concepts - File opening and closing - Reading
and writing files - Character and formatted file operations - File handling
functions.

LIST OF EXPERIMENTS

Create and display student/employee records using structures.
Implementan array of structures to store and process multiple records.
Write a program using nested structures.

Demonstrate the difference between structures and unions.

Develop a program using typedefand enumerated data types.

Create a text file and perform read and write operations.

Nk wN e

Develop aprogram to search and update records stored in a file.

MODULE-VI PROBLEM SOLVING AND MODULARPROGRAMMING 7

Preprocessor Directives - Header Files - Macros - Conditional Compilation -
Command Line Arguments - Modular Programming - Standard Library
Functions - Program Design and Problem-Solving Techniques - Algorithm
Development - Flowcharts - Debugging and Testing - Computational Problem
Solving using C.

LIST OF EXPERIMENTS

1. Develop programs using user-defined header files.

2 Implement programs using macros and preprocessor directives.

3. Develop a C program using command line arguments.

4 Create a menu-driven application integrating functions, arrays and
structures.

5. Develop a mini application such as Student Record Management
System.

6. Implement a problem-solving application involving searching, sorting
and file handling.

7. Develop, testand debug a complete C application based on a real-world
problem.

TOTAL: 45 PERIODS
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TEXT BOOKS:

1.

Brian W. Kernighan and Dennis M. Ritchie, “The C Programming Language”,
Prentice Hall, 2nd Edition.

2. E.Balagurusamy, “Programmingin ANSIC”, McGraw Hill Education.

3. YashavantKanetkar, “LetUs C”, BPB Publications.

4. Reema Thareja, “Programmingin C”, Oxford University Press.

REFERENCES:

1. HerbertSchildt, “C: The Complete Reference”, McGraw Hill.

2. ByronS. Gottfried, “Programming with C”, McGraw Hill.

3. K.N.King, “CProgramming: AModern Approach”, W. W.Norton & Company.

4. Steven Holzner, Java Black Book, New Edition, Dreamtech Press (BPB
Publications), 2019.

5. Timothy Budd, “Understanding Object-Oriented Programming with Java”,
Updated Edition, Pearson Education, 2000.

WEB REFERENCES:

1. GNUCdocumentation and compilerresources.

2. https://www.programiz.com/c-programming

3. https://www.geeksforgeeks.org/c/c-programming-language/

4. https://www.tutorialspoint.com/cprogramming/index.htm

5. https://www.w3schools.com/c/

OUTCOMES:

Upon completion of the course, the student will be able to:

1.

2.

3.

Apply basic C programming constructs including data types, operators,
expressions, input/output, control structures, arrays, strings, functions,
searchingand sorting techniques to solve computational problems. (K3)
Analyze pointers, dynamic memory allocation, structures, unions, and
user-defined data types to evaluate their impact on memory utilization,
data organization and program efficiency. (K4)

Analyze C programs involving modular programming, preprocessor
directives, file handling, data structures, and integrated programming
constructs to determine their effectiveness and efficiency in solving real-
world computational problems. (K4)
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CO-PO, MAPPING:

PO1 | PO2 | PO3 | PO4 | PO5 | POG | PO7 | POS | PO3 | PO10 | PO | PSO1 | PSO2
cot| 3 | - 3 - 3 - - - 1 - - 3 |2
co2| 3 | - 2 - 3 - - - 1 - - 3 |3
co3 | 3 3 2 3 1 1 1 3 13

SEMESTER -1

COURSE CODE: L{T|P|CPC
24ESID101 IDEA ENGINEERING LAB - | olol221
[“PTEL CODE: SYLLABUS VERSION 1.1 SDG NO. 1-17
PRE-REQUISITE _
COURSES

OBJECTIVES:
® Understand the principles of Idea Engineering and creative thinking

for engineering problem identification.

Develop critical thinking, computational thinking, information
evaluation, and responsible Al skills for informed engineering
decision-making.

Apply empathetic and ethical observation techniques to identify
community needs and SDG-aligned challenges.

Explore rural governance, rural development, appropriate
technologies, and government schemes for sustainable community
development.

Analyze real-world problems, user needs, and market opportunities
to formulate innovative and actionable problem statements.
Understand the fundamentals of intellectual property, startup
funding, and innovation commercialization to transform ideas into
sustainable entrepreneurial ventures.
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MODULE -1 PHILOSOPHY OF IDEA ENGINEERING 3

Traditional Engineering vs Idea Engineering - Human - centred innovation -
People, Process and Purpose Framework - Detect physical problems by
observation - User needs and environmental constraints - Innovative mindset
- Technical concepts with sustainability and social implications - Creative
thinking techniques.

MODULE-1II ANATOMY OF AKNOWLEDGE CONSTRUCTOR 3

Knowledge Construction - Information vs Knowledge - Critical Thinking and
Information Evaluation - Computational Thinking - Information Synthesis -
Digital Noise Filtering and Source Credibility - Triangulation method -
Algorithmic Literacy and Digital Feed Influence - Responsible Use of Al and
Human Judgment - Ethics in Innovation - Wikipedia Model of Collaborative
Knowledge Construction

MODULE-III ART OF EMPATHETIC OBSERVATION 3

Empathetic Observation in Idea Engineering - Emotional Impact Assessment -
Surface Wants vs Deeper Needs - Community Gatekeepers and Trust-Building
- Scouts for SDG Problem Identification - Bottlenecks, Blind Spots, and Hidden
Needs - Ethical Observation, Data Privacy, Dignity, and Consent

MODULE -1V LOCALISING GLOBAL CHALLENGES THROUGH SDG’s 4

Community Engagement - Localising Global Challenges - Systems Thinking -
Sustainable Development Goals (SDGs) - Millennium Development Goals
(MDGs) - Localised Sustainable Development Goals (LSDGs) - Engineering
Innovation - Participatory Development - Contextual Mapping - Root Cause
Analysis - Stakeholder Analysis - Learning Beyond the Classroom - Social &
Field Exposure visits - Ethics in Field Research - Technology for Social Good -
Barriers to Sustainable Innovation - Engineers as Change Makers

MODULE -V ENGAGEMENT IN RURAL DEVELOPMENT 4

Gram Panchayat - Foundation of Rural Governance - Rural Technology And
Appropriate Technology - Government Schemes And Community
Development- Social Innovation And Frugal Innovation - AICTE - UBA 2.0

MODULE -VI  PROBLEM IDENTIFICATION AND MARKET GAPS 4

Introduction to Problem Identification and Opportunity Recognition -
Understanding Problems: Root Causes vs. Symptoms - Identifying User Needs
and Pain Points - Observation, Research, and Data Collection Techniques -
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Problem Impact Analysis on Individuals, Society, and Industry - Market Gap
Analysis and Opportunity Identification - Formulating Clear and Actionable
Problem Statements - Prioritising Problems Using Feasibility, Impact, and
Innovation Potential - Tools and Techniques for Problem Analysis - Activities,
Case Studies, and Practical Exercises

22 + 8 (Immersion Program) TOTAL: 30 PERIODS

REFERENCES:
1. https://www.india.gov.in/services
2. https://sdgs.un.org/2030agenda

3. https://www.local2030.org/library/375/Sustainable-Development-
Goals-and-Gram-Panchayats-Handbook-for-Elected-Representatives.pdf

4. https://sdgknowledgehub.undp.org.in/tag/lsdg/
5. https://www.tnrd.tn.gov.in/constitutionalprovision.html#1

WEB REFERENCES

1. UN Sustainable Development Goals

2. https://srmuniv.digimat.in/nptel/courses/video/109106200/L30.html
3. https://avcce.digimat.in/nptel/courses/video/109106200/L26.html

OUTCOMES:

Upon completion of the course, the student will be able to:

1. Understand the philosophy of Idea Engineering and apply creative
thinking techniques to identify engineering problems.(K2)

2. Apply critical thinking, computational thinking, information evaluation,
and ethical use of Al to construct reliable knowledge and support
engineering decision-making.(K3)

3. Analyze community needs through empathetic and ethical observation to
formulate SDG-aligned, human-centered solutions. (K4)

4. ldentify rural development challenges and apply ethical field practices to
identify SDG-aligned, sustainable engineering solutions.(K3)

5. Evaluate Gram Panchayat governance, rural technologies, and government
schemes to develop sustainable community solutions.(K4)

6. Create and analyze real-world problems, user needs, and market
opportunities to formulate actionable problem statements.(K4)
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CO-PO, PSO MAPPING:

PO1 | PO2 | PO3 | PO4 | POS | POG | POT | POB | PO9 | POT0 | PO

7Y I T Y A R T A

coa | 2| - |- | -2 -] -] - -] 2

co3 1 2 - - - 2 2 2 1 - 1

Cco4 2 - - - - 2 2 2 - - 1

cos | 2| 1 | - | - - - 2| - -] 1

Co6 2 2 - - - 2 1 2 - - 2
SEMESTER -1

COURSE CODE: LIT|P|CPC

SLENTP101 FUNCTIONAL LIFESKILLS =15 12

NPTEL CODE: SYLLABUS VERSION 1.1 SDG NO. 4

PRE-REQUISITE :

COURSES

OBJECTIVES:

® Resolve common communication problems

® Observe the effectiveness of nonverbal messages

® (Communicate precisely through the digital media
® Understand the importance of empathetic listening
® Explore reading and speaking processes
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MODULE -1 LISTENING

Listening and comprehending
Probing questions

Barriers to listening
Reflection from listening

MODULE - 11 SPEECH MECHANICS

Pronunciation
Enunciation
Vocabulary
Fluency
Common errors

MODULE -1II READING SKILLS

Techniques of effective reading

Kinds of reading

Gathering ideas and information from the text
Evaluating the ideas and information
Interpreting the text from multiple angles

MODULE -1V EMOTIONAL INTELLIGENCE

Intro on Emotional Intelligence
Goal Setting

Positive Thinking

Stress Management

Time Management

MODULE -V PRESENTATION SKILLS

Recommended in Board of Studies (BoS) Meeting No.

Types of presentations

Nonverbal communication

Understanding the purpose and the audience
Beginning and closure of presentations
Presentation tools and strategies
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MODULE -VI  ARTICULATION ASPECTS 5

® Perform exercises
® Extempore
® Monologues, Dialogues and Conversation
® Feedback necessity
TOTAL : 30 PERIODS

REFERENCES:

1.

Sen, Madhuchanda.2010, An Introduction to Critical Thinking, Delhi,
Pearson.

Effective Communication Skills Strategies for Success. Edited by Nitin
Bhatnager and Mamta Bhatnager. 2023, Pearson
Technical Communication: Principles and Practice, Meenakshi Raman and
Sangeeta Sharma. Oxford University Press, 2015

WEB REFERENCES:

1.
2.

https://swayam.gov.in/nd1_noc19_hs31/preview
https://www.myenglishpages.com/speaking/#google_vignette

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

1.

Employ reading, writing, and listening skills to communicate clearly in
academic and professional contexts.

Demonstrate confident oral communication and presentation skills using
appropriate tools and techniques.

Interpret ethical, inclusive, and culturally aware communication in team
and societal settings

CO-PO, PSO MAPPING:

PO1 | PO2 | PO3 | PO4 | PO5 | POG | PO7 | POS | PO9 | PO10 | POM | PSO1 | PSO2
cot| - | - | - | -1-1-|-1-13/|-12
2| - |- | - |- -|-1-1-13]-/?2
co3 | - | - - - -] - - 3] 2 - 2
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SEMESTER -1
COURSE CODE: TAKE CHARGE : L T|P|CPC
24HSTP101 COLLEGE READINESS - | 1/0(0(1|0
NPTEL CODE: SYLLABUS VERSION 1.1 SDG NO. 478,911,127
PRE-REQUISITE _
COURSES
OBJECTIVES:

The objective of this course is to help students make a successful transition to
college life by developing self-awareness, personal responsibility, effective
time management, healthy lifestyle practices, and positive social
relationships.

MODULE -1 FOUNDATION & TIME MANAGEMENT
® Foundation
® Take Charge of Your Time
® Activity on Taking Charge of Your Time

MODULE-II HEALTH & WELL-BEING
® Take Charge of Your Health
® Activity on Taking Charge of Your Health

MODULE -III SOCIAL LIFE & RELATIONSHIPS
®  Take Charge of Your Social Life
®  Activity on Taking Charge of Your Social Life.

REFERENCE

1. Franklin Convey, Take Charge College Readiness, Franklin Convey
Education.

This division is well aligned with curriculum design:
® Semester [: Self-managementand adjustmentto college (Modules I-11I).
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OUTCOMES:
Upon completion of the course, the student will be able to:

1. Apply self-awareness, responsibility, and a growth mindset to adapt
effectively to college life. (K3)

2. Apply effective time-management and self-care practices to balance
academicresponsibilities and personal well-being. (K3)

3. Demonstrate effective communication skills and responsible social
behaviourin diverse college environments. (K3)

CO-PO, MAPPING:

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO
cot| 1| - |- -1-12/|-1-]- . -
co2 | 1| - |- -]-1271-1-/- . -
3| - | - |- -]-127]-1-/- . -
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SEMESTER - 11

COURSE CODE: LIT|P|CPIC
24HSEN201 PROFESSIONAL ENGLISH 2lolol212
NPTEL CODE: SYLLABUS VERSION 11 SDG NO. 4
PRE-REQUISITE _
COURSES
OBJECTIVES:
® Acquire techniques for comprehending and critically analyzing
passages

® Improve the communicative competence

® Enhance learners’ ability to read and write complex texts, summaries,
definitions and reports

® Write effective formal letters and reports

® Develop skills for preparing effective job application

MODULE -1 EFFECTIVE COMMUNICATION 6

Listening - Listening to conversations/documentaries - Speaking - making
conversations in real life occurrences - Reading- short stories, happenings -
Writing - autobiographical writing, preparation of checklist - communication
and types of communication - Language Development -- subject - verb
agreement, commonly confused words - spellings

MODULE-1II BASICS OF TECHNICAL WRITING 5

Listening - listening to advertisements and products - Speaking -
greetings/wishes/excuses and thanks - Reading - articles/novels - Writing -
summary of articles, writing modes, formats, compositions - Language
Development - reported speech, numerical adjectives

MODULE-III REPORT WRITING 4
Listening - listening to podcasts - Speaking - interviewing celebrities —
observing and responding. Reading - regular columns of newspapers/
magazines - Writing - reports - feasibility, accident, preparation of agenda and
minutes - Language Development- discourse markers
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MODULE-1V DIVERSE WRITING SKILLS 5

Writing - formal letters - inviting guests - acceptance/declining letters -
Language Development- degrees of comparison - embedded sentences -
acronyms and abbreviations

MODULE-V CAREER COMPETENCIES 6
Listening - expert talks - recommending suggestions & solutions - Speaking -
Debate- participating in a group discussion - learning GD strategies - Reading
- innovations, ideations - Writing - Job application, resume, - proposals -
Language Development - verbal analogies - phrasal verbs

MODULE- VI LEXICALENHANCEMENT 4
Listening - technical and general talks - Speaking - oral presentation with
visual aids - Reading - successful stories/autobiographies - Writing - writing
blogs - Language Development - common errors in English, idiomatic
expressions
TOTAL: 30 PERIODS
TEXT BOOKS:
1. Board of editors. Fluency in English: A Course book for Engineering and
Technology. Orient Blackswan, Hyderabad 2016.
2. Raman, Meenakshi, Sharma. Sangeeta (2019). Professional English. Oxford
University Press.

REFERENCES:

1. Bailey, Stephen. Academic Writing: A Practical Guide for Students.
Routledge, New York,2011.

2. Raman, Meenakshi, Sharma, Sangeeta. Technical Communication.
Principlesand Practice. Oxford University Press, New Delhi, 2014.

3. Muralikrishnan & Mishra Sunitha, Communication skills for Engineers 2nd
ed. Pearson, Tamil Nadu, India 2011. P. Kiranmai and Rajeevan, Geetha.
Basic Communication Skills, Foundation Books, New Delhi, 2013.

4. Vesilind Aarne P, Public Speaking and Writing Skills for Engineering
Students (2nd Ed), Lakeshore press, 2007

5. Richards, Jack C. Interchange Students’ Book - 2. Cambridge University
Press, New Delhi, 2015.
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WEB REFERENCES:
1. https://swayam.gov.iin/nd1_noc20_hs21/preview

2. https://nptel.ac.in/content/storage2/nptel_data3/html/mhrd/ict/
text/109106122 /lecl.pdf

3. https://takelessons.com/en-in/search?service=English&sort=1&utm_

ONLINE RESOURCES:
1. https://www.coursera.org/specializations/improve-english?

2. https://www.fluentu.com/blog/educator-english/business-english-
conversation-topics/

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

1. Apply knowledge of various types of communication to prepare effective
checklists and handle real-life communication contexts. (K3)

2. Analyze and summarize articles and write-ups for clarity and coherence.
(K4)

3. Constructfeasibility reports, accidentreports, survey reports, and meeting
minutes using appropriate formats. (K3)

4. Apply writing skills to compose official letters with emphasis, clarity, and
correctness. (K3)

5. Develop job applications and technical proposals with structured and
professional content. (K4)

6. Apply communication strategies to express opinions effectively in both
oral and written forms. (K3)

CO-PO, PSO MAPPING:

PO1 | PO2 | PO3 | PO4 | PO5 | POG | PO7 | POS | POY | PO10 | POM | PSO1 | PSO2
cot | - | - - - 1 -] - 2 -
c2| - | - - |- 1 A 3 | -
cos | - | - - - 1 - 2 | -
cod | - | - -] - 1 -] - 2 | -
c05 | - - - - 1 - - - 3 - 1
cos | - | - . - 1 . . 2 . 1
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SEMESTER - 11

COURSE CODE: DIFFERENTIAL EQUATIONS, LT |PI|CPIC
24BSMA202 COMPLEX VARIABLES AND TRANSFORMS | 3 |1 (0 | 4 | &4
NPTEL CODE: SYLLABUS VERSION 1.1 SDG NO. 4

PRE-REQUISITE
COURSES

OBJECTIVES:

® The objective of this course is to familiarize the prospective engineers
with techniquesin Ordinary differential equations, Complex variables, Z -
Transforms, Fourier Transforms and Laplace transforms. It aims to equip
the students to deal with advanced levels of mathematics and applications
thatwould be essential for their disciplines.

MODULE-I ORDINARY DIFFERENTIAL EQUATIONS 12

Second and Higher order linear differential equations with constant
coefficients - Method of variation of Parameters -Homogeneous equation of
Euler’'s and Legendre’s type - System of simultaneous first order linear
differential equations with constant coefficients.

MODULE- IIT COMPLEXVARIABLES 9

Analytic functions - Necessary and sufficient conditions for analyticity in
cartesian and polar coordinates (without proof)- Properties- Harmonic
Conjugate-Construction of analytic functions-Conformal mapping -Bilinear
transformation (w=1/z).

MODULE-III COMPLEXINTEGRATION 9

Cauchy- Goursat theorem (without proof) - Cauchy Integral formula (without
proof) - Zeroes of Analytic functions - Singularities - Laurent’s Series -
Residues - Cauchy Residue theorem (without proof).

MODULE-IV  LAPLACE TRANSFORMS 12

Existence conditions - Transforms of elementary functions - Transform of
Unit step function and Unit impulse function - Basic properties - Shifting
theorems - Transforms of derivatives - Transform of Periodic functions -
Inverse Laplace Transforms - Initial and Final value theorems - Convolution
theorem (excluding proof) —-- Application of solution of linear second order
ordinary differential equations with constant coefficients.
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MODULE-V FOURIER TRANSFORMS 9
Statement of Fourier integral theorem - Fourier transform pair - Fourier sine
and cosine transforms - Properties - Convolution theorem - Parseval’s
identity.

MODULE-VI Z-TRANSFORMS 9

Elementary properties - Inverse Z-transform (using partial fraction and
residues) - Initial and final value theorems - Convolution theorem - Formation
of difference equations - Solution of difference equations using Z - transform.

TOTAL: 60 PERIODS

TEXT BOOKS:

1. Advanced Engineering Mathematics, Erwin Kresizg, 9th Edition, John
Wiley & Sons, 2006.

2. Advanced Modern Engineering Mathematics, Glyn James, 3rd Edition,
Pearson Education, 2010.

REFERENCES:

1. Higher Engineering Mathematics, Dass, H.K. and Er. Rajnish Verma,
Reprint, S. Chand Private Ltd., 2011.

2. Higher Engineering Mathematics, B.S. Grewal, 44th Edition, Khanna
Publishers, 2023.

3. Advanced Engineering Mathematics, Peter V. O’Neil, 7th Edition, Cengage
learning, 2012.

4. An Introduction to Ordinary Differential Equations, E. A. Coddinton, 1st
Edition, Prentice Hall, 1961.

5. Higher Engineering Mathematics, Ramana. B.V,, 11th Reprint, Tata
McGraw-Hill, New Delhi, 2010.

6. A Text Book of Engineering Mathematics, N. P. Bali and Manish Goyal,
Reprint, Laxmi Publications, 2008.

WEB COURSES:
1. http://archive.nptel.ac.in/courses/111/106/111106100/

2. https://nptel.ac.in/courses/111105134/ (Week-3 Complex
Differentiation)

3. https://nptel.ac.in/courses/111105134 (Week4 Complex Integration)
4. https://archive.nptel.ac.in/courses/111/106/111106111/
5. http://www.nptelvideos.com/course.php?id=90
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ONLINE RESOURSES:

1.

https://ocw.mit.edu/resources/res-6-007-signals-and-systems-spring-
2011 /video-lectures/lecture-1-introduction/

2. https://ocw.mit.edu/courses/18-04-complex-variables-with-
applications-spring-2018/

COURSE OUTCOMES:

Upon completion of the course, the student should be able to:

1. Solve ordinary differential equations of second and higher order with
constant coefficients, variable coefficients and simultaneous linear
differential equations. (K3)

2. Construct an analytic function and apply the properties of analytic
functions to check for harmonic and orthogonal functions and find the
images of circle and straight lines under the standard transformations.
(K3)

3. Use Cauchy’s integral theorem, formula and Cauchy’s Residue theorem to
evaluate complex and real integrals, find the Taylor’s and Laurent’s series
expansion. (K3)

4. Apply Laplace and inverse Laplace Transforms to solve the linear ordinary
differential equations with constant coefficients. (K3)

5. Find Fourier transforms and Fourier sine and cosine transforms of simple
functions. (K3)

6. Solvedifference equations using Z-transforms. (K3)

CO-PO, MAPPING:

PO1 P02 | PO3 PO4 PO5 | PO6 PO7 | PO8 | PO9 | PO10 | PO11 | PSO1 | PSO2

cot| 3| - - |- - - -] - - - -3

co2| 3| - - - - - - - - - - 13

co3 | 3 | - - - A A

co4 | 3 | - - - - -] - - - - |3 |-
cos | 3 | - -] - - -l -] - - - -1 3 |-
co6 | 3 - - - - - - - - - - 3 -
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SEMESTER - 11

COURSE CODE: L|T|P|CP|IC
PHYSICS FOR CIVIL ENGINEERING

24BSPH204 3lo0lol3]3

[“PTE" CODE: SYLLABUS VERSION 1.1 SDG NO. 47,911

PRE-REQUISITE
COURSES

OBJECTIVES:

® To create an awareness on natural disasters and safety measures

® To introduce the basics of heat transfer through different materials,
thermal performance of building

® To impart knowledge on the ventilation and air conditioning of
buildings

® To enable the understanding of the fundamental acoustical concepts
in building.

® To introduce the concepts of sound insulation and lighting designs

® To correlate the theoretical principles with application oriented
engineering studies.

MODULE-I GEOPHYSICS 8

Origin of the Earth - Age of the Earth - Interior of the earth - Structure and
constitution of the interior of the earth - Earthquake definition - Earthquake
Seismology - Seismographs - Distribution of earthquake belts-site effects -
Probabilistic and deterministic Seismic hazard analysis - Volcanoes
Distribution - causes - Effect of volcanic eruptions.

MODULE-II THERMAL APPLICATIONS 7
Principles of heat transfer, steady state of heat flow - thermal insulation and its
benefits - heat gain and heat loss estimation - factors affecting the thermal
performance of buildings, thermal measurements, thermal comfort, indices of
thermal comfort, climate and design of solar radiation, shading devices -
central heating - thermal insulation paints.

MODULE-III  VENTILATION AND REFRIGERATION 7

Requirements, principles of natural ventilation - ventilation measurements,
design for natural ventilation - Window types and packaged air conditioners -
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chilled water plant - fan coil systems - water piping - cooling load - Air
conditioning systems for different types of buildings - Protection against fire
caused by A.C. Systems.

MODULE-IV  ACOUSTICS 8

Introduction - Classification of sound- Characteristics of sound - decibel
-Weber-Fechner law - Reverberation - Reverberation time - Sabine’s formula
- derivation using growth and decay method - Measurement of absorption
Coefficientand its determination - Factors affecting acoustics of buildings and
their remedies. Methods of sound absorptions - absorbing materials - sound
insulation and its measurements.

MODULE-V LIGHTING DESIGNS 8

Basic definitions for Radiometry and photometry - conversion of photometry
- cosines law, inverse square law. Vision and Colour - luminous efficiency
function - Visual field glare, colour - day light calculations - daylight design of
windows, measurement of daylight, use of models and artificial skies -
principles of artificial lighting, supplementary artificial lighting.

MODULE-VI NEWENGINEERING MATERIALS 7

Metallic glasses - Shape memory alloys - Composites - definition and
classification - Fibre reinforced plastics (FRP) and fibre reinforced metals
(FRM) - Ceramics - Classification - Crystalline and Non Crystalline - Bonded
ceramics, Manufacturing methods - Slip casting - [sostatic pressing - Gas
pressure bonding - Properties - thermal, mechanical, electrical and chemical
- ceramicfibres.

TOTAL: 45 PERIODS
Text Books:
1. Alexander.D.“Natural disaster”, CRC Press, 2017.
2. Haakon Fossen, “Structural Geology”, Cambridge University Press, 2016.

3. Hall,Matthew.R “Materials for energy efficiency and Thermal comfort in
building” Woodhead publishing,2010.

4. Roman Skowranek “Basics Building services Light design” Birkhauser
2017

5. Heinrich Kuttruff “Acoustics” S.Chand (G/L) & company Ltd, 2006
6. R.K.Rajput“Engineering Material” S.Chand & company, 2006.
7. PMani “Physics for Civil Engineering” Dhanam Publication, 2024
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REFERENCES:

1.

G.FHundy, A.R. Trott and T.C. Welch, “Refrigeration and Air Conditioning
and Heat pumps”, Elsevier, 2016.

2. MarcAsselineau.,“Building Acoustics”, CRC Press, 2015.

3. Hector Estrada, Luke S.Lee, “Introduction to earthquake”, CRC press, 2017.

4. Shearer, PM. “Introduction to Seismology”, Cambridge University Press,
20109.

5. Haakon Fossen, “Structural Geology”, Cambridge University Press, 2016.

OUTCOMES:

After successful completion of the course, students will be able to

1.

[llustrate The Concepts Of Earth’s Structure, Earthquakes, And Volcanoes
To Explain Their Causes, Effects, And Methods Of Hazard Analysis (k3)
Apply Heat Transfer Principles To Assess Building Thermal Performance
And Explain The Effective Insulation And Comfort Solutions (k3)

Analyze The Principles, Design, And Performance Of Natural Ventilation,
Air Conditioning Systems, And Fire Protection Measures (k4)

Examine The Characteristics Of Sound And Building Acoustics, And
Evaluate Methods For Sound Absorption And Insulation (k4)

Analyze The Concepts Of Photometry, Vision, And Color To Evaluate
Lighting Performance And Optimize Daylight And Artificial Lighting In
Buildings (k4)

Have An Insight On New Engineering Materials Such As Metallic Glasses,
Shape Memory Alloys, Ceramics, Composites, Biomaterials And Their
Applications (k3)

CO -POMAPPING:

PO1 PO2 | PO3 PO4 PO5 | PO6 PO7 | PO8 P09 | PO10 | PO
co1 3 - - - - - - - - - -
Cco2 3 - - - - - - - - - -
co3 3 - - -
co4 3 - - -
€05 3 - - .
cos | 3 - - -
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SEMESTER - 11

COURSE CODE: LT |PI|CPIC
ENGINEERING MECHANI

24ESCE201 G G MEC s 3]0/0(3|3

NPTEL CODE: SYLLABUS VERSION 11 SDG NO. 4

PRE-REQUISITE
COURSES

OBJECTIVES:

® To learn the use scalar and vector analytical techniques for analysing
forces.

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

® To learn the principles of friction, forces and to determine the apply
the concepts of frictional forces at the contact surfaces of various
engineering systems

® To develop basic dynamics concepts - force, momentum, work and
energy.

® To predict the effect of force and motion in the course of carrying out
the design functions of Engineering

MODULE-I STATICS OF PARTICLES 7

Introduction - Units and Dimensions - Laws of Mechanics -Newton's laws-
Lami's theorem- Parallelogram, triangular Law and polygon law of forces-
Principle of transmissibility-Vectorial representation of forces - Fundamental
vector operations of forces-Free body diagram- Equilibrium of a particlein 2 D
- Forces in space - Equilibrium of a particle in space - Equivalent systems of
forces.

MODULE-II EQUILIBRIUM OF RIGID BODIES 9

Beams and Trusses - Moments and Couples - Vectorial representation- Scalar
components of a moment - Varignon's theorem- Moment of a force about a
pointand about an axis- Single equivalent force-Types of supports —~Action and
reaction forces - types of equilibrium -Equilibrium of Rigid bodies in Two and
Three dimensions.
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MODULE-III FRICTION 7
Friction force - Types of friction-Laws of Coulomb friction - Simple contact
friction-Two bodies in contact- Wedge friction, ladder friction- Rolling
resistance.

MODULE-IV PROPERTIES OF SURFACES AND SOLIDS 8
Centroids and Centre of Mass and Volume - Simple and Composite areas and
solids -Theorems of pappus - Moments of Inertia of composite areas - Parallel
axis theorem and perpendicular axis theorem -Polar moment of inertia-
Radius of gyration-Product of inertia-Principal moments of inertia of plane
areas and composite areas - Principal axes of inertia-Mass moment of inertia
-Prismatic, Cylindrical and spherical solids from first principle.

MODULE-V  DYNAMICS-KINEMATICS 7
Displacement, Velocity and Acceleration - Relative motion - Curvilinear
motion - Newton's laws of motion.

MODULE-VI DYNAMICS-KINETICS 7

D' Alembert's principle, Work Energy principle - Impulse and Momentum -

Impact of elastic bodies. Rigid body motion-Translation and Rotation- General

Plane motion of simple rigid bodies such as Cylinder, Disc or Wheel and

Sphere.

TOTAL: 45 PERIODS

TEXT BOOKS:

1. Beer, FP and Johnston Jr. E.R,, “Vector Mechanics for Engineers (In SI
Units): Statics and Dynamics”, 8th Edition, Tata McGraw-Hill Publishing
Company, New Delhi, 2004.

2. N.H Dubey, “Engineering Mechanics - Statics and Dynamics”, McGraw Hill
Education (India) Pvt Ltd.

3. VelaMurali, “Engineering Mechanics”, Oxford University Press, 2010.

REFERENCES:

1. Bhavikatti, S.S and Rajashekarappa, K.G., “Engineering Mechanics”, New
Age International (P) Limited Publishers, 1998.

2. Hibbeller, R.C and Ashok Gupta, “Engineering Mechanics: Statics and
Dynamics”, 11th Edition, Pearson Education 2010.

3. Irving H. Shames and Krishna MohanaRao. G., “Engineering Mechanics
Statics and Dynamics”, 4th Edition, Pearson Education 2006.

4. Meriam ].L. and Kraige L.G., “ Engineering Mechanics- Statics - Volume 1,
Dynamics- Volume 2”, Third Edition, John Wiley & Sons,1993.
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5. Rajasekaran S and Sankarasubramanian G., “Engineering Mechanics
Statics and Dynamics”, 3rd Edition, Vikas Publishing House Pvt. Ltd., 2005.

6. DrN.Kottiswaran, Engineering Mechanics (statics and Dynamics), Sri
Balaji Publications, Erode.

WEB RESOURCES:

1. https://nptel.ac.in/courses/112/105/112105164/

2. https://nptel.ac.in/courses/112/103/112103109/

ONLINE RESOURCES:

1. https://nptel.ac.in/courses/112/106/112106286/

2. https://nptel.ac.in/courses/112/103/112103108/

3. https://nptel.ac.in/courses/112/106/112106180/

4. https://www.coursera.org/learn/engineering-mechanics-statics

OUTCOMES:

Atthe end ofthe course, the student should be able to:

1.

Interpret the concepts of laws of mechanics, vector operations, systems of
Forces and equilibrium of particles in spaces. (K3)

Solve the engineering problems based on the concepts moment and
couples, support and its types and equilibrium of rigid bodies in 3
dimensions. (K3)

[llustrate about Friction, its types, laws of friction, wedge and ladder
friction. (K2)

Apply the concepts of centroid, centre of gravity, polar moment of inertia
and principal moment of inertia for prisms, cylinder and spherical solids.
(K3)

Solve engineering problems based on the concepts of relative motion and
curvilinear motion. (K3)

Apply the concepts of Newton's law of motion, work energy method,

impulse and momentum and rigid body motion in engineering problems.
(K3)
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CO - PO, PSO MAPPING:

PO1 P02 PO3 PO4 | PO5 | PO6 | PO7 | PO8 PO9 PO10 | POM PO12
cor | 33 |1 [t |-t -] -1]- 1|2
co2 | 3|3 |1 [t |-t ]| -] -] - |2
cos | 3|3 |1 [ 1| - 21| -1 -] -1]-12
coa | 3|3 |1 [t |-t - -] -] - |2
cos | 3|3 |1 [ 1| -t ]| -] -] |2
cos | 3|3 | 1 [ 1| -t ]| -] -] - |2

SEMESTER - 11
COURSE CODE: LITIPICPIC
24HSTA201 TAMILS AND TECHNOLOGY o1 14
'_“PTEL CODE: SYLLABUS VERSION 11 SDG NO. &
PRE-REQUISITE B
COURSES
OBJECTIVES:

«  Understand the techniques that help for a better livelihood
«  ldentify the methods used for scientific Tamil computing

G- CBFa| LHIILD LTeners GFMHleOEIL LD
gms STasdle GrFadh Gamled - uramers Qamilsmun - smiy ey
LITEUUTL_BISET - LITeueTLmiserled &mebd @mMluibhiaser.

UNIT-I WEAVING AND POTTERY (CERAMIC) TECHNOLOGY 5
Weaving Industry during Sangam Age - Ceramic technology - Black and Red-ware Potteries
(BRW) - Graffiti on Potteries.

VG -l FEISSTV6IY QML S6T

RS STgdled elgaemoliy LOHMID SU(HWOTETES HEFES STRG S 60
of L QU Eur@L saflled augamwLly -6E& ST Gl &L (BLmer
QurpLsepurhsnan - Foluudlarrgda GuaL gmwiy upmfu
IlGUTBISET.
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UNIT-I  SANGAMAGE DESIGNS 5
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

3G -lll uYEISTLSL LS CQFSMlOEBILLD

winsheTESpuBis e, Caraloseb - Cempiarasgii@uGEGHTIIDaa
angum Lﬂm m@unL®ggmm5m - ,r_r,rru.laaasrraarrsuas(ﬁasrruﬂﬁuasm - Lnrré]lﬂ
&L ewLoLIL &6 um@ guﬁ]g)su wgleny Tl &l g|bneT  gpeuid MM
Flmwme prusst wentd - CQFlprr (Geihsar - GOflwe: smosSln
Qearameruls) @ECaT-#rCrTOsaflss w8 Same.

UNIT-llL ANCIENT CONSTRUCTION TECHNOLOGY 5
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.

G- IV 2 Husdls Cgmledpi b

sl sLEn smo -2 Gorselus -Qabys Gsmfiherme Gwmubamu
2 BHGS, 6165 - ATLTHMIEFTATMISHATS C&bL LHYID SIS HTemLESHT -
BIETEISAT 9|5 &g 5560 - el o HaTéELh ATiihsTmamst - saouamlset,
SeutTenTle. LOGUUTlSH6T - S(HILOGWT LoewTl&eT &mIE WeellsaT -TIL S IemT(HiSeT -
QaraalwseTarmiser - foludlaryddle wenflsefler aemasser.

UNIT-IV MANUFACTURING TECHNOLOGY 5
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 beads - Archaeological evidences - Gem
stone types described in Silappathikaram.

3G -V Geuermenttemio HMILD BITOILTFerS QOB LILD

Sjemever, e7ifl, GsTRISET, LS - CamyTaTsGULSSTDIT WasSuggiaL -
sreopemL  ugTwfliy - STeLL &EhHs ST S6le fIemLE SLUILIL L &6 )& e -
GeuemmentrenLo Lommith Ceuemmeniienind Fmihg GEweLT(HS6T- SLe0&FTT ey -
WsrTeuemd - (pSg LOMID PS5SISESSS0 - QUEBEISLD GNlSs LsmenL
Sifley - gfleysi sepsib.

UNIT-V AGRICULTURE AND IRRIGATION TECHNOLOGY 5
Dam, Tank, Ponds, Sluice, Significance of KumizhiThoompu of Chola Period> Animal
Husbandry - Wells designed for cattle use - Agriculture and Agro Processing - Knowledge of
Sea - Fisheries - Pearl - Conch diving -Ancient Knowledge of Ocean - Knowledge Specific
Society.
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G-Vl alaflusgblpwnyidsenflsslp

gfleflwed sullflerr euerTdd - saflssbly aerisdl - sllp Brosmen
Blerugdliy Qsuige - slly QuerQurpl ser 2 aurssw - sl
BlenerTisSeel& st - Sl T prost - @emamugle sl gsrTdlser
- Qarh@meud Sl L Lb.

UNIT-VI SCIENTIFIC TAMIL & TAMIL COMPUTING 5
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: 30 PERIODS

TEXT-CUM-REFERENCE BOOKS

1. siblys eurerm — wésEmd usuTGL — 6&.6s. Uetsmer (Qeuafluih
ST UTLET6d LHnID seoeilulls LsmilaeT spaL)

2. seuflefls sl emeureul @lev.&bsLd (alasL e LT&irLd)

3. Sy _ omeums hIlEsmruled FmssTe BeT Hraflen (Cgmele
gleom Geustluih)

4. Qurmens _ gLmmEismT Hraflsh (Agmawesiuen gmm Qeusfluih)

5. Social Life of Tamils (Dr.K.K.Pillay) Ajoint publication of TNTB & ESC and RMRL - (in
print)

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

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

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

9. 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)

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

1. Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu
TextBook and Educational Services Corporation> Tamil Nadu)

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

OUTCOMES:

Upon completion of the course, the learners will be able to:

1. omsstR Onse LOHML uTamaTSesTloEL  uRigmeTd undl 9blkE
Qs e Eh 560
To learn about the weaving and pottery (ceramic) technologies during the Sangam
Age.(K2)
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FRISSTRaIgMLOLST WHMW S Ewrerssmaamwl yifls g
Qs maf Eh 60

To understand the designs and structural constructions during the Sangam
period.(K2)

LML W ST &L lgl &smeauiled BICUBISeT LOMLL &L il ol
EUETLOLIL|SHEMET S TTLIG6D.

To explore the techniques and architectural patterns of ancient Tamil structures.(K2)
2 Mugdl mmid 2 CarsalumGgmlapi Lkisameri LnM mfge.

To gain knowledge on manufacturing and metallurgical technologies of ancient
Tamils.(K3)

Geusmetieno, BiTLLTEaTD WHMID SLoETTEOSTHOEIL UBIGSmeT LD
251 Qe @6,

To understand agricultural> irrigation> and marine technologies of ancient Tamil
society.(K3)

Sflewesdlp whmd seflssblflareaerisdomwuwn gger semilefl
uweTLTassmerid Lflihg) Qamer emaeb.

To understand the development of Scientific Tamil and its applications in Tamil
computing.(K3)

CO-PO, PSOMAPPING:

PO1 PO2 | PO3 P04 PO5 | PO6 PO7 | PO8 | PO9 | PO10 | PO11 | PSO1 | PSO2
co1 3 3 2 2 - - - - - - 1 2 2
co2 | 3 3 3 2 - - - - - - 1 2 1
c3| 3 | 3 3 3 - - 1 2 |1
co4| 3 | 2 3 3 - - 1 2 |2
cos| 3 | 3 3 3 - - 1 2 |1
cos | 3 | 3 3 3 - - 1 2 |2
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SEMESTER - 11

COURSE CODE: | CONSTRUCTION MATERIALS AND SUSTAINABLE | L | T | P [CP| C

24CEPW201 BUILDING TECHNOLOGIES
WITH LAB 2/0(0/20
NPTEL CODE: SYLLABUS VERSION 1.1 SDG NO. 4,911

PRE-REQUISITE
COURSES

OBJECTIVES:

Impart knowledge on the classification, properties, manufacturing
processes, applications, and testing of conventional construction
materials such as stones, bricks, concrete blocks, lime, cement,
aggregates, and concrete.

Develop an understanding of the properties and performance of fresh and
hardened concrete, including batching, ready-mixed concrete, and
standard testing methods.

Introduce the concepts of sustainability including carbon footprint,
embodied energy and carbon, life cycle analysis, green buildings, and
green building rating systems.

Familiarize students with natural, locally available, waste-based, recycled,
and alternative building materials and their applications in sustainable
construction.

Develop awareness of waste utilization, recycling, and reuse of industrial,
agricultural, mining, and construction and demolition wastes in building
construction.

Enable students to conduct and interpret standard laboratory tests on
bricks, cement, fine aggregates, and coarse aggregates for evaluating their
suitability as construction materials.

MODULE-I STONES-BRICKS CONCRETE BLOCKS-LIME 8
Stone as building material - criteria for selection-Tests on stones - Bricks -
Classification - Manufacturing of clay bricks -Tests on bricks - Compressive
strength -Water Absorption Efflorescence - Bricks for special use-Lime-
Preparation of lime mortar — Concrete hollow blocks Lightweight concrete
blocks
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MODULE-1I CEMENT AGGREGATES 8
Cement - Ingredients - Manufacturing process - Types and grades - Properties
of cement and Cement mortar- Tests on Cement - Fineness - Soundness,
Consistency - Setting time - Coarse Aggregate - Crushing strength - Impact
strength - Flakiness Index - Elongation Index - Abrasion resistance Grading -
Fine aggregate - grading - Bulking

MODULE-III CONCRETE 9
Concrete - Ingredients - Hydration-Batching plants -RMC - Properties of fresh
concrete - Slump, Flow and Compaction factor - Properties of Hardened
concrete - Compressive, Tensile and Shear strength Modulus of rupture tests.

MODULE-IV  SUSTAINABILITY PRINCIPLES AND BUILDING
MATERIALS 8

Introduction to concepts of sustainability: impacts of global warming,
sustainability indicators- Carbon footprint, Embodied energy and carbon,
sustainability analysis - Life Cycle Analysis, Concept of Green Buildings, Green
building rating systems. sustainable building materials, qualities, use,
examples - Natural building materials, locally available and locally
manufactured materials -wood, earth, stone and lime based materials.

MODULE-V WASTE UTILIZATION AND RECYCLING IN SUSTAINABLE

CONSTRUCTION 6
Bio materials from industrial waste, mining waste, mineral waste, agricultural
waste - Use of waste materials such as paper, glass bottles, tires, shipping
containers - Use of post-consumer and industrial waste such as fly-ash, bags,
building construction & demolition waste - use of salvaged and recycled
materials from flooring, columns, beams, timber, glass, etc

MODULE-VI  ALTERNATIVE BUILDING MATERIALS 6

Overview and definition of alternative or appropriate building materials -
Alternative materials developed and promoted by government organizations
like CSIR labs: CBRI and SERC, GRIHA, ASTRA (I1Sc), BMTPC, HUDCO and its
building centers-Case studies -Alternative materials developed and promoted
by non-government organizations DA, Auroville, TERI.

LIST OF EXPERIMENTS 15
1. Testfor compressive strength of bricks
2. Testfor Water absorption on bricks
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Grading of fine aggregates

Test for specific gravity of fine aggregates

Elongation and Flakiness index Tests on coarse aggregates
Determination of impactvalue of coarse aggregates
Finenessteston cement

© NS U w

Consistency teston cement
TOTAL: 60 PERIODS

TEXT BOOKS:
1. ErR.K.Rajput,Engineering materials, S chand & Company,2000

2. Sustainable Building - Design Manual Pt 1 & 2, The Energy and Resources
Institute, TERI, 2004.

3. 1S 2386 (Part 1-4):1963 - Methods of Test for Aggregates for Concrete -
Particle Size and Shape.

REFERENCE BOOKS:

1. Jagadish. K.S. Alternative Building Materials and Technologies, New age
International PvtLtd Publishers, 2008.

[S3495:2019 (Part1and 2)
BIS, National Building Code 2005, New Delhi, 2005.
[S383:2016 - Coarse and Fine Aggregate for Concrete

Jagadish. K.S. Building with stabilised mud,l.K. International Publishing
House Pvt.Limited, 2007

i N

WEB RESOURCES:

1. https://onlinecourses.swayam?2.ac.in/arp19_ap75/preview
2. https://archive.nptel.ac.in/courses/105/102/105102195/
3. https://nptel.ac.in/courses/105102088/

4. https://swayam.gov.in/nd1_noc20_ce01/preview

COURSE OUTCOMES

1. Select suitable conventional construction materials based on their
properties, manufacturing processes, applications, and test requirements
(k3)

2. Apply concrete technology principles to determine suitable ingredients
and assess the fresh and hardened properties of concrete. (k3)

3. Apply sustainability principles and assessment methods in sustainable
and green construction practices. (k3)
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4. ldentify waste utilization, recycling, and reuse techniques for sustainable
construction. (k3)

5. Choose appropriate natural, locally available, and alternative building
materials for sustainable construction applications. (k3)

6. Make use of standard laboratory tests on construction materials and use
the results to determine their suitability for construction
applications.(k3)

CO-PO,PSOMAPPING:
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO3 | PO9 | PO10 | PO | PSO1 | PSO2

cot | 3| - | - - -t - -

co2| 3| - | - - - -1l

3| 3 | - | - | -1 - -

cod | 3| - | - | - - -] -]

cos | 3 | - -] - - - - ; N

C06 3 - - - 1 - - - - - - - -

SEMESTER - 11

COURSE CODE:
24HSNC201 NCC COURSE LEVEL 1

-
-]
v

CP| C

NPTEL CODE:

SYLLABUS VERSION 1.0 SDG NO. 4

PRE-REQUISITE
COURSES
ARMY WING
NCC GENERAL
NCC1  Aims,Objectives & Organization of NCC
NCC2  Incentives

NCC3  Dutiesof NCC Cadet

NCC4  NCCCamps: Types & Conduct

N RN RO
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NATIONAL INTEGRATION AND AWARENESS

NI1 National Integration: Importance & Necessity
NI2 Factors Affecting National Integration

NI3 Unity in Diversity & Role of NCC in Nation Building
NI 4 Threats to National Security

PERSONALITY DEVELOPMENT

4

[ Y

7

PD1 Self-Awareness, Empathy, Critical & Creative Thinking, Decision

Makingand Problem Solving 2
PD2 Communication Skills 3
PD3 Group Discussion: Stress & Emotions 2
LEADERSHIP 5
L1 Leadership Capsule: Traits, Indicators, Motivation, Moral Values,

Honour Code 3
L2 Case Studies: Shivaji, Jhasi Ki Rani 2
SOCIAL SERVICEAND COMMUNITY DEVELOPMENT 8
SS1 Basics, Rural Development Programmes, NGOs, Contribution of

Youth 3
SS4 Protection of Children and Women Safety 1
SS5 Road / Rail Travel Safety 1
SS6 New Initiatives 2
SS7 Cyber and Mobile Security Awareness 1

TOTAL: 30 PERIODS

NAVAL WING

NCC GENERAL

NCC1  Aims, Objectives & Organization of NCC
NCC2  Incentives

NCC3  Dutiesof NCC Cadet

NCC4  NCCCamps: Types & Conduct

NATIONAL INTEGRATION AND AWARENESS

NI1 National Integration: Importance & Necessity
NI2 Factors Affecting National Integration

NI3 Unity in Diversity & Role of NCC in Nation Building

NI 4 Threats to National Security
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PERSONALITY DEVELOPMENT 7
PD1 Self-Awareness, Empathy, Critical & Creative Thinking, Decision
Makingand Problem Solving 2
PD2 Communication Skills 3
PD3 Group Discussion: Stress & Emotions 2
LEADERSHIP 5
L1 Leadership Capsule: Traits, Indicators, Motivation, Moral Values,
Honour Code 3
L2 Case Studies: Shivaji, Jhasi Ki Rani 2
SOCIAL SERVICEAND COMMUNITY DEVELOPMENT 8
SS1 Basics, Rural Development Programmes, NGOs, Contribution of
Youth 3
SS4 Protection of Children and Women Safety 1
SS5 Road / Rail Travel Safety 1
SSé6 New Initiatives 2
SS7 Cyber and Mobile Security Awareness 1
TOTAL: 30 PERIODS
ARMY WING
NCC GENERAL 6
NCC1  Aims, Objectives & Organization of NCC 1
NCC2  Incentives 2
NCC3  Dutiesof NCC Cadet 1
NCC4  NCCCamps: Types & Conduct 2
NATIONAL INTEGRATION AND AWARENESS 4
NI1 National Integration: Importance & Necessity 1
NI2 Factors Affecting National Integration 1
NI3 Unity in Diversity & Role of NCCin Nation Building 1
NI 4 Threats to National Security 1
PERSONALITY DEVELOPMENT 7
PD1 Self-Awareness, Empathy, Critical & Creative Thinking, Decision
Makingand Problem Solving 2
PD2 Communication Skills 3
PD3 Group Discussion: Stress & Emotions 2
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LEADERSHIP 5
L1 Leadership Capsule: Traits, Indicators, Motivation, Moral Values,
Honour Code 3
L2 Case Studies: Shivaji, Jhasi Ki Rani 2
SOCIAL SERVICEAND COMMUNITY DEVELOPMENT 8
SS1 Basics, Rural Development Programmes, NGOs, Contribution of
Youth 3
SS4 Protection of Children and Women Safety 1
SS5 Road / Rail Travel Safety 1
SSé6 New Initiatives 2
SS7 Cyberand Mobile Security Awareness 1

TOTAL: 30 PERIODS

SEMESTER - 11

COURSE CODE: ENGINEERING PRACTICES LT PICPC
LABORATORY (TVET) 010472
NPTEL CODE: SYLLABUS VERSION 11 SDG NO. 4,9,12

PRE-REQUISITE
COURSES

OBJECTIVES:

® To familiarize students with fundamental engineering workshop
practices, including welding, machining, sheet metal work, carpentry, and
plumbing, while emphasizing safe working procedures.

® Todevelop practical skills in electrical and electronic engineering through
wiring, measurement, testing, circuit implementation, and
troubleshooting using standard laboratory instruments.

® To provide hands-on experience in computer networking, operating
system installation, Ethernet cable preparation, wireless network
configuration, and basic hardware maintenance.
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® To introduce students to Al-assisted software development and
mechanical CAD tools for developing simple engineering applications and
technical designs.

® To enable students to integrate multidisciplinary engineering concepts
for designing, fabricating, assembling, testing, and maintaining
engineering products and household systems.

® To cultivate problem-solving abilities, technical competence, teamwork,
and professional safety practices through practical exposure to modern
engineeringtools, technologies, and maintenance procedures.

LIST OF EXPERIMENTS:

Welding:

1. Introduction to welding processes, safety procedures, and industrial

applications.
2. Fabrication ofbasicbutt,lap,and T-joints using Shielded MIG welding.
3. Manufacturing of a simple fabricated component using welding
techniques.

4. Demonstration and exposure to TIG and Arc welding processes.

Basic Machining:

5. Introductionto machine tools and workshop safety.

6. Performingbasicturningand facing operations onalathe machine.

7. Drilling operations using standard workshop equipment.

8. Understanding machining parameters and dimensional accuracy.

Sheet Metal Work:

9. Introduction to sheet metal materials, tools, and industrial applications.

10. Familiarization with common sheet metal fabrication techniques.

11. Fabrication of simple components such as trays, funnels, toolboxes, and
riveted assemblies.

12. Understanding measurement, marking, cutting, bending, and joining
operations.

Plumbing & Carpentry:

13. Study of common structural joints used in doors, windows, furniture, and
roofing systems.

14. Hands-on experience in cutting, shaping, and assembling wooden
components.

15. Introduction to household plumbing systems and associated fittings.
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Assembly of basic pipe connections using different materials and joining
methods.

Electrical Engineering Practice

17.

18.

19.
20.

Residential wiring involving two-way switches, indicators lighting
systems, fan with regulator, energy meters and protective devices.

Measurement of voltage, current, power and power factor in electrical
circuits.

Energy measurementusing a single-phase energy meter.
Measurement of earth resistance and electrical safety practices.

Electronics Engineering Practice

21.
22.
23.

24.
25.
26.
27.

Identification and testing of electronic components and instruments.
Resistor colour coding and component characterization.

Measurement of AC signal parameters using a Cathode Ray Oscilloscope
(CRO).

Study and implementation of basiclogic gate circuits.

Generation and analysis of clock signals.

Soldering practices for electronic circuits and PCB assembly.

Construction and testing of half-wave and full-wave rectifier circuits.

Networking

28.
29.
30.
29.
30.

Installation and configuration of operating systems.

Ethernet cable preparation and network connectivity setup.
Wireless router configuration and network extension techniques.
Basic troubleshooting of computer hardware and networkingissues.
NAS and CCTV configuration demo

Al-Assisted Software Development

31
32.
33.
34.
35.

Build your first web pages and set up simple backend servers.
Connectsmarthardware and loT devices to your software applications.
Use Al prompts as a helpful assistant to write and understand code faster.
Create beginner-friendly, connected projects from scratch using Al.
Gainasolid foundation in modern, Al-assisted software development.

Mechanical CAD

36.

Introduction to CAD tools and engineering design workflows.
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Creation of two-dimensional engineering sketches and drawings.
Understanding engineering drawing standards, projections, and views.
Development of simple engineering models and technical drawings.

Assembly and dismantling of Household components

40.
41.
42.
43.
44,
45.

Assembly and disassembly of wet grinders and electric fans.

Assembly and disassembly of [Iron box

Assembly and disassembly of computer systems.

Assembly and disassembly of Motorcycle

Study of air conditioning systems, Pump and LED.

Introduction to preventive maintenance and troubleshooting techniques.

SOFTWARE TOOLS REQUIRED:

Al-assisted Development Tools (ChatGPT/GitHub Copilot/Gemini),
Visual Studio Code,

Python,

HTML/CSS/JavaScript,

Flask (or Node.js),

Mechanical CAD Software (AutoCAD/Fusion 360/SolidWorks/FreeCAD),
Cisco Packet Tracer,

Wireshark,

PuTTY,

Tinkercad Circuits/Proteus (optional),

Git& GitHub,

Microsoft Office /LibreOffice

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS:

Workshop equipment for Welding, Machining, Sheet Metal, Carpentry,
Plumbing, Electrical, Electronics, Networking, and Engineering
Maintenance experiments, along with the required tools, measuring
instruments, accessories, and safety equipment - One set suitable for a
batch of 30 students.

Standalone desktop computers with the above software tools installed -
30 Nos. (Or) Server with the required software supporting 30 terminals or
more.

Personal Protective Equipment (PPE), Fire Extinguishers, First Aid Kits,
LCD Projector, and other standard laboratory safety facilities - One set
suitable for abatch of 30 students.
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Equipment

MIG Welding Machine
ArcWelding Machine

TIG Welding Machine
Welding Booth

Welding Safety equipment
Basic Welding Tools
Advance Welding tools
Centre Lathe Machine
Pillar or Radial Drilling Machine
Bench Grinder

Band Saw

Milling Machine

Sheet Metal Work Bench
Sheet Metal Tool Kit

Sheet Metal Safety Kit
Carpentry Work Bench
Carpentry Tool Kit
Carpentry Safety Kit
Plumbing Practice Board
Plumbing Tool Kit
Electrical Activity Cabins
Electrical Safety Kits
Electrical Tool Kits

Digital Multimeter

Earth Resistance Tester
DSO

Function Generator
Regulated DC Power Supply
Breadboards

Electronic ComponentKits
Soldering Stations
Desktop Computers

USB devices

6-port Network Switch
Wireless Router

LAN Crimping Kits
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Qty
10
1
1
10
12
10sets
2 sets

10

10 Sets
10sets
5

10 Sets
10sets
5

5 Sets
10

10

10

10

15

15 Sets
10

93

30

2

30

5

held on




NAS Demo Unit

CCTV Demo Kit
Mechanical CAD Licenses
Wet Grinder

Electric Fan

Electric Iron Box
Computer System
Motorcycle Assembly
Water Pump

SplitAC

LED Demo Kit

Tool Kits

Student Work Benches
PPEKits

Fire Extinguishers
First Aid Kits

LCD Projector

OUTCOMES:

| Syllabus

CIVIL]

Atthe end of this course, the students should be able to:

1. Perform basic workshop operations using appropriate tools, materials,
and safety practices for manufacturing applications. (K3)

2. Operate electrical and electronic circuits using standard laboratory

instruments for measurement and testing. (K3)

1
2
30
2
5
5
10

30 Sets
10
10
10

3. Configure computer systems and basic networking components to

establish and verify connectivity. (K3)

4. Apply Al-assisted software development techniques and Mechanical CAD

tools to develop simple engineering solutions. (K3)

5. Demonstrate fabrication, assembly, inspection, and preventive
maintenance procedures for basic engineering systems. (K3)

6. Practice professional ethics, teamwork, and safe laboratory procedures

while carrying out engineering activities. (K3)
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CO-PO MAPPING:

POt | PO2 | PO3 | PO4 | PO5 | POG | PO7 | POS | PO9 | PO10 | POt | PSO1 | PSO2
cot| 3| - |- -1--1-1-1-1- -2 ]2
co2 | 3| - | - |- -0 -]2] 2
cos | 3| - | - | - - |-1-]-1-1]-12]/-2
co4 | 3| - S R -] - - - 2 2
cos | 2| - | - | - - ---]-1-1]-1]2]/?2
cos | 2| - - T -] - - - 2 2
SEMESTER - 11
COURSE CODE: LITI|PICPlC
24ENTP201 DIGITAL DYNAMICS 11001 210
[\IPTEL CODE: SYLLABUS VERSION 1.1 SDG NO. 4
PRE-REQUISITE _
COURSES
OBJECTIVES:
® Explore online communication
® Master computer skills
® Use virtual platforms
® Understand digital ethics and cyber security
® Observe and follow do’s and don'ts
MODULE -1 DIGITAL CULTURE AND SOCIETY 6

Adaptingto changes

Importance in today’s digital landscape
Digital identity and self- presentation
Online communities and forums

Digital divide and consequences

Online collaboration and collective action
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MODULE-II DIGITALLITERACY AND ACCESS TO TECHNOLOGY 5

Computer skills

Social and cultural understanding
Social media campaign and Activism
Netiquettes

Trending Technologies

Digital tools and softwares

MODULE-III DIGITAL ETHICS 3
Digital ethics and moral panics

The artof protecting secrets

Overview of digital tools

MODULE-1V CYBERSECURITY 3
Threats, vulnerability and consequences

Data making and usage practice

Importance of security

MODULE-V DIGITALNETWORKING 7
Remote workand virtual teams

Authenticity in digital interactions

Engaging content creation

Tools and and techniques for insightful usage

Balancing online and offline interactions

Collaboration for research and innovation

MODULE - VI BUREAU OF INDIAN STANDARDS (BIS): BASIC CONCEPTS,
STANDARDS FORMATION PROCESS AND CHALLENGES 6

Standardization -Basic Concepts:
Basic concepts of standardization

Purpose of standardization, marking and certification of articles and
processes

Importance of standards to industry, policy makers, trade, sustainability and
innovation

Standards Formulation Process and Challenges:

Objectives, roles and functions of BIS, Bureau of Indian Standards Act, ISO/ IEC
Directives

WTO Good Practices for Standardization
Recommended in Board of Studies (BoS) Meeting No. held on
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World of Standards:
Important Indian and International Standards
TOTAL: 30 PERIODS

REFERENCES:

1. Communication Skills and Soft Skills - an Integrated Approach. Edited by E.
Sureshkumar, P. Sreehari and]. Savithri, Pearson.

2. Silvia.PJ.2007. How to Read a Lot. Washington DC, American Psychological
Association.

WEB REFERENCES:

1. https://swayam.gov.in/nd1_noc19_hs31/preview

2. https://www.sscnasscom.com/ssc-projects/capacity-building-and-
development/training/gbfs/

OUTCOMES:

Upon completion of the course, the studentwill be able to:

1. Apply online communication techniquesand collaboration skills (K3)
2. Enumerate the principles of digital ethics in online interactions (K2)
3. Understand the importance of Bureau of Indian Standards (BIS). (K2)

CO-PO, PSO MAPPING:

PO1 | PO2 | PO3 | PO4 | PO5 | POG | PO | PO | POY | PO10 | PO | PSO1 | PSO2
cot| - | - | - -] -1]-1-1-13] - 2 | -
co2| - |- |- |-1-1-1-1-13]- 2 | -
| - |- -|-1-1-1-13|2]- 2 | -
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SEMESTER - 11

COURSE CODE: LIT|P|CP|C
24ESID201 IDEA ENGINEERING LAB - I olol212
NPTEL CODE: SYLLABUS VERSION 1.1 SDG NO. 1-17

PRE-REQUISITE
COURSES

OBJECTIVES:

® Apply rapid ideation, creative thinking, and collaborative problem-
solving to generate innovative engineering solutions.

® (reate engineering sketches, technical drawings, and CAD models to
visualize, communicate, and refine product concepts.

e Utilize design thinking to analyze user needs, build value
propositions, and achieve product-market fit.

® Explore innovation management through case studies, technology
commercialization, and entrepreneurial ecosystems.

® Navigate Intellectual Property Rights (IPR), patent protection, startup
funding, incubation, and government schemes.

® Design sustainable, future-ready solutions using human-AI
collaboration, regenerative innovation, and systems thinking aligned
with UN SDGs.

MODULE-I  TECHNIQUES FOR RAPID IDEATION 5

Introduction to Rapid Ideation and Creative Thinking - Principles and
Techniques of Rapid Ideation - The Ideathon Workflow: From Problem to
Solution - Brainstorming Methods for Idea Generation - Collaborative and
Multidisciplinary Teamwork - Creativity Enhancement Techniques and
Innovation Tools - Idea Evaluation and Refinement Through Expert Feedback -
Institutional Support for Innovation and Ideation - Developing Feasible
Products and Solution Concepts - Hands-on Ideation Activities, Case Studies,
and Practical Exercises

MODULE-II TECHNICAL DRAWING AND VISUALISATION 5

Introduction to Technical Drawing for Ideation - Role of Technical Drawing in
Communicating Innovative Ideas - Fundamentals of Freehand Sketching and
2D Concept Development - Visual Representation of Ideas Using Engineering
Sketches - Orthographic Projection Techniques - Isometric and Pictorial Views
for Product Visualisation - Spatial Visualisation and Multi-Dimensional
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Thinking - Introduction to Computer-Aided Design (CAD) for Ideation -
Creating and Refining Digital Product Models Using CAD Tools - Transforming
Creative Ideas into Practical Engineering Designs - Hands-on Sketching, CAD
Exercises,and Mini Design Projects

MODULE-III VALUE PROPOSITION FIT 4
Introduction to the Value Proposition - Understanding Customer Needs,
Wants, and Pain Points - Customer Segmentation and User Profiling -
Identifying Customer Problems and Opportunities - Designing Value Through
Quality, Affordability, and Customisation - Defining the Scope of Products and
Services - Creating Unique and Personalised Value Propositions - Value
Proposition Canvas and Customer-Solution Fit - Evaluating Product-Market
Fit and Customer Validation - Refining Value Propositions Through Feedback
and Iteration - Case Studies, Activities, and Practical Exercises

MODULE-IV CASE STUDIES IN SUCCESSFUL IDEA GENERATION 4
Introduction to Innovation Through Case Studies - Framework for Analysing
Innovation Case Studies - Observation and Opportunity Recognition -
Creativity and Problem-Solving in Innovation - Technical, Social, Economic,
and Environmental Impact Assessment - Innovation and the United Nations
Sustainable Development Goals (SDGs) - Lessons Learned from Successful
Innovations - Applying Case Study Insights to Real-World Challenges - Building
an Innovative and Entrepreneurial Mindset - Reflection, Discussion, and
Practical Exercises

MODULE-V  PROTECTINGAND FUNDING THE IDEA 4
Introduction to Protecting and Funding Innovative Ideas - Importance of
Protecting Startup Ideas and Innovations - Fundamentals of Intellectual
Property Rights (IPR) - Patents: Concepts, Types, and Patent Filing Process -
Trademarks, Copyrights, Trade Secrets, and Non-Disclosure Agreements
(NDAs) - Technology Transfer and Intellectual Property Commercialisation -
Startup Funding Sources and Stages of Funding - Institutional, State, National,
and International Funding Opportunities - Role of Incubators, Accelerators,
Angel Investors, and Venture Capital - Government Grants and Innovation
Support Programmes - Commercialisation Strategies for Innovative Products
and Services - Case Studies, Best Practices, and Practical Exercises

MODULE-VI FUTURE OFIDEAENGINEERING 4

Future of Idea Engineering - Human-Al Co-Creation and Responsible
Innovation - Resilience Engineering - Linear, Circular, and Regenerative
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Innovation - Collective Action, Collaboration, and Global Partnerships -
Customer Identification, Buyers vs Users, and Customer Personas - Innovation
Case Studies and Sustainable Impact

26 + 4 (village visit) TOTAL: 30 PERIODS

REFERENCES:

1. https://www.india.gov.in/services

2. https://sdgs.un.org/2030agenda

3. https://www.local2030.org/library/375/Sustainable-Development-
Goals-and-Gram-Panchayats-Handbook-for-Elected-Representatives.pdf

4. https://sdgknowledgehub.undp.org.in/tag/Isdg/

5. https://www.tnrd.tn.gov.in/constitutionalprovision.html#1

WEB REFERENCES

1. UN Sustainable Development Goals

2. https://srmuniv.digimat.in/nptel/courses/video/109106200/L30.html
3. https://avcce.digimat.in/nptel/courses/video/109106200/L26.html

OUTCOMES:

Upon completion of the course, the student will be able to:

1. Apply rapid ideation techniques, creative thinking methods, and
collaborative approaches to generate innovative engineering solutions for
real-world problems.(K2)

2. Develop engineering sketches, technical drawings, and CAD-based models
to effectively visualize, communicate, and refine innovative product
concepts.(K3)

3. Analyze customer needs, value propositions, and product-market fit using
structured design thinking tools to develop user-centric engineering
solutions.(K4)

4. Evaluate innovation case studies, intellectual property rights (IPR),
commercialization strategies, and funding opportunities to support
technology-based entrepreneurship.(K3)

5. Evaluate IPR protection and funding mechanisms for startup ideas.(K3)

6. Design sustainable and future-ready innovation solutions by integrating
human-AI collaboration, regenerative innovation, resilience engineering,
and global partnership principles.(K6)
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CO-PO, PSO MAPPING:

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7T | PO3 | PO9 | PO10 | PO | PSO1 | PSO2
cot| 3 | - - - 2 - - - - - - 3 13
c2| 3| - | - | - | 3| |- |- "1-1-/|-1]2]/-
cos | 2 | - - - 3 - - - - - - 3 |2
co4 | 2 | - | - | - | 3| - -|-]-1-1-1]3]3
o5 | 3 | - - - 2 - - 3 - - - 3 ]2
co6 | 2 | - - - - - 313 - - - 3 |3

SEMESTER - II

COURSE CODE: TAKE CHARGE : L|T|P|CPC
24HSTP201 COLLEGE READINESS - II 1/0(o|1]0
N erocrey SYLLABUS VERSION 1.1 SDG NO. 4,9
PRE REQUISITE p——
OBJECTIVES:
® The To formulate computational solutions to real-world problems and

express them as algorithms, pseudocode and flowcharts.

To write, execute and debug Python programs using appropriate data
types, operators and expressions.

To Control program flow using branching, looping and user-defined,
recursive and anonymous functions.

To manipulate the right built-in collection for a given data-handling
task.

To build reliable, modular programs using file handling, exception
handling, user-defined modules and simple classes.

To process and visualise real datasets using NumPy, Pandas and
Matplotlib.
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MODULE-1V CONTRIBUTION & LEARNING SKILLS
® Take Charge of Your Contribution
Take Charge of Your Learning
Activity on Taking Charge of Your Contribution
Activity on Taking Charge of Your Learning

MODULE-V GETTINGIN - CAREER & HIGHER EDUCATION READINESS
® Take Charge of Getting In
® Activity on Taking Charge of Getting In

MODULE-VI FINANCIALLITERACY & REFLECTION
® Take Charge of Your Finances
® Activity on Taking Charge of Your Finances
® Reflections on Take Charge - College Readiness

REFERENCE
1. Franklin Convey, Take Charge College Readiness, Franklin Convey
Education.

This division is well aligned with curriculum design:

® Semester [I: Personal growth, academic success, career planning, and
financial responsibility (Modules IV-VI).

COURSE OUTCOMES

After successful completion of the course, the student will be able to:

4. Participate effectively in leadership, teamwork, and community-oriented
activities. (K3)

5. Use self-directed learning strategies to enhance academic performance
and lifelonglearning skills. (K3)

6. Analyse and plan college, career, and basic financial decisions to achieve
personal and professional goals. (K4)

CO -POMAPPING:

PO1 | PO2 PO3 PO4 | PO5 | PO6 | PO7 | PO8 PO9 | PO10 | PO11
cot | - - - - - 2 | - - - - -
Cco2 1 - - - 1 - - - - - -
Co3 - 2 - - - 2 - - - - -
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We build a Better nation

through Quality education.
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