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SRI SAIRAM ENGINEERING COLLEGE

©) visioN

To emerge as a "Centre of excellence ™ offering Technical Education and Research
apportunities 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 developmeant of infra-structure
and enhance state-of-the-art equipment to provide our students a technelogically up-to
date and intellectually inspiring ervironment of learning, research, creativity, innovation
and professional activity and inculeate in thern ethical and moral values.

@ Educational Organization Management System (EOMS) Policy

Wi at 5ri 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

L

DEPARTMENT OF ARTIFICIAL INTELLIGENCE AND DATA SCIENCE ENGINEERING

(©) VISION

Toemerge as a “Centre of Excellence in the field of Artificial Intelligence and Data Science”,
The Department is committed to inculcate discipline, offering best Technical Education and
Research Opportunities and ethically strong to meet the global challenges, who in turn
shall contribute to the advancement and welfare of the society.

(#) missioN
Departrent of Artificial Intelligence and Data Science Engineering, 5ri Sairam Engineering
College is committed to

M1 Produce students with a sound understanding of the fundamentals of the theory and
practise of Artificial Intelligence, Machine Learning and Data Science.

M2 Enzble students to become leaders inthe Industry and Academia Nationally aswell as
Internationally.

M3 Meet the pressing demands of the nation in the areas of Artificial Intelligence and
Diata Science.




‘Curriculum /Al&DS|

AUTONOMOUS CURRICULA AND SYLLABI

No.__C2  Dated: o3- % ,,z:ﬂ
e — —

SEMESTER | Regulations 2024
WEEK HOURS
Sl COURSE TITLE SRS BERIoDS | CREDITS
THEQRY
1 24BSMA101 | Matnces and Calculus 3 1 0 4 4
2 24HSEN101 | Communicative English 3 | & |0 3 3
3 24BSPH101 | Engineering Physics 4 18 130 3 3
4 24BSCY101 |Engineering Chemistry 318 10 3 3
5 24ESCS101 |Problem Solving and Programming in C 4 15 |0 3 3
] ZAHSTAT01 |Heritage of Tamils 1 0 0 1 1
PRACTICALS
1 24ESPL10Y |Programming in C Laboratary b |0 |2 Z i
2 24ESGE102 |Engineering Fractices Laboratory 0 |13 |4 4 2
VALUE ADDITIONS - |
1 24ENTP101 |Functional Life Skills 0 |1 2 i
2 24ESID101  |idea Engineering Lab - | 0 10 |2 2 1
ONLINE SUPPLEMENTARY
As recommended by BOS i | I
Total 27 22
SEMESTER il
WEEK HOURS
&.| Tae COURSE TITLE LA T O Riaba| CREDITS
THEORY
1 24BSMAZD1 |Discrete Structures c YO 0 4 4
2 | 24HSEN201 |Professional English E ENE 2 2
i Z4BSPH203 |Pnysics for Information 522728 i G 3 3
4 24BSCY201 [Chemistry for Environment and Sustaimazity| 3 i 0 a3 3
5 24HSTAZ01 |Tamils and Technology 1 v 0 1 1
f Z4ESGE 101 |Engineering Graphics 2 kg 3 3
7 | 24HSNC201 [NCC Coursa Level 17 S : 10 |0 2 0
PRACTICALS
24BSPL101 |Physics and Chemistry Laooratary 0 |0 | 4 4 2
2 | 22AIPT201 |Python for Data Science Laocraior,
with Theory 1 4 b 3
VALUE ADDITIONS - I
1 | 24ENTP201 |Digital Dynamics 1 FQ LA 2 0
2 | 24E81D201 |idea Engineering Lab - Il ) ENERE 2 1
ONLINE SUPPLEMENTARY
1| 24E3MC201 [MS Office (Mandatory - NC) [oJo [e] @ 0
Total 29 22
W-by *only for NCC cadets e Lererl
Academic Council Meeting i . CHAIRMAN i

Artificia IR S aiid baw Je




[Curriculum /AI&DS]
AUTONOMOUS CURRICULA AND SYLLABI

SEMESTER Il Regulations 2024
,fﬁ GESEEE COURSE TITLE ":EEF I-Tlﬂulni CoRIonS | GREDITS
THEORY
1 24BSMA303 | Prabability and Statistical Modelling 2 473 .10 2 4
2 24AIPC301 | Introduction to Machine Leamning 3]0 |0 3 3
3 24AMPC302 | Foundations of Dafa Structures and
Algorithm Design s 18 |0 3 3
4 24AIP'W301 | Biomedical Signal and Image Processing
with Laboratory |10 ]2 2 4
5 24HSMC301 | Universal Human Values - Il
Understanding Harmony 211 |0 3 3
b 24HSNC301 |NCC Course Level 2° & | B 0 3
. PRACTICALS
1 24AIPT301 | Operating System Laboratory with Theory 1 0|4 5 3
2 24AMPT301 | Database Management Systems Laboratory
with Theory 1 10 14 5 3
VALUE ADDITIONS - Il
1 24AITP301 | Aptitude Skills - | 0 [0 |2 2 1
2 24A1ID301 | Innovative Design Lab -| 0 [0 |2 2 1
ONLINE SUPPLEMENTARY
1 24ESMC302 | Programming in Java (Mandatory - NC) 02 |0 2 0
Total 34 25
SEMESTER IV *only for NCC cadets
WEEK HOURS
& | ‘oRumE COURSE TITLE SEAL O g | CREDITS
THEORY
1 24BSMA407 |Linear Algebra and its Applications 3l 0 4 4
2 24AIPC401 | Data Communication and Computer Networkst 3 | 0 | 0 3 3
3 24AIPC402 | Data Exploration and Visualization 310 |0 3 3
4 24AIPC403 |Deep Learning 314 |D 3 3
5 24XX0Exxx |Open Elective - 1% 3|0 |0 3 3
6 | 24HSNC401 |NCC Course Level 3* 3 0| 0 3 0
PRACTICALS
1 24AIPL401 | Deep Learning Laboratory 0|0 |4 4 2
2 24AIPT401 |Introduction to Artificial Intelligence
Laboratory with Theory 1 014 5 3
VALUE ADDITIONS - IV
24AITP401 | Aptitude Skills - |l U 0 2 2 0
2 24A1ID401  |Innovative Design Lab - |l o0 |0 |2
ONLINE SUPPLEMENTARY
As recommended by BoS
A ﬂplﬂ!.ﬂ by Total 28 22
*only for NOC cadets # Logistics Information System
| i | CHAIRMAN
Academic Council Mesting moard of Studies
] . 03 Jod Astificial inteiligence 40l Vaia surelics
No. Eh Dlt.d___ﬂ—-—




|Curriculum /AI&DS|

AUTONOMOUS CURRICULA AND SYLLABI

i“npFe

Regulations 2024
SEMESTER V
NO CODE COURSE TITLE T - 5| PERIODS CREDITS
THEORY
1 24AIPC501 | Matural Language Processing 3 10 L 3 3
2 24AIPWS01 | Big Data Analytics with Laboratary 2 |9 |2 5 4
3 24XXELSxx | Professional Elective -1 3 |0 |0 3 3
4 24XXELSyy | Professional Elective - Il 3 10 |0 3 3
5 | 24XXO0Exxx | Open Elective - |I 3 14 |0 3 3
i 24MGMC501] Constitution of India 2 |0 0 2 0
PRACTICALS
1 24AIPL501 | Natural Language Processing Laboratory | 0 | 0 | 4 4 2
2 24AIPTS01 | Embedded System and IOT Laboratory
with Theary 110 |4 5 3
VALUE ADDITIONS - V
1 Z4AITPE0T | Skill Enhancement 0 0 2 2 1
2 24AlID501 | Prototype Development Lab- | 0 |0 |2 2 1
ONLINE SUPPLEMENTARY
As recommended by BoS
Total 3z 23
SEMESTER VI
WEEK HOURS
S. | COURSE CONTACT| crepiTs
NO CODE COURSE TITLE L T 5| PERIODS
THEORY
1 24AIPCB01 |Robotics Process Automation 3|0 |0 3 3
2 | 24XXEL6xx |Professional Elective-lll 3 10 |0 3 3
3 | 24XXEL6yy |Professional Elective -V 3|0 |0 3 3
4 24XXEL6zz |Professional Elective -V 3 0 ] 3 3
5 24HSMG501 | Principles of Engineering Management j|oj]o 3 3
B 24XX0Bxxx | Open Elective-ll 3 ] 0 3 3
PRACTICALS
1 24A/PLE0T | Robotics Laboratory 0 |0 |4 4 2
VALUE ADDITIONS - VI
1 24AITPB01 | Technical Skill 0 2 2 0
2 24A1D601 | Prototype Development Lab - Il 0 ]O0 |2 2 1
ONLINE SUPPLEMENTARY
As Recommended by Bos Total 26 21
Approved by A Savpr
CHAIRMA
Academic Councll Meeting | | i | Bonrd of MM __
Artificial Inteiltgence any Ly :..
No. __CR Dated: 3 .0 302




|Curriculum /AI&DS|

AUTONOMOUS CURRICULA AND SYLLABI

Regulations 2024
SEMESTER VII
S. | COURSE WEEKHOURS | CONTACT| cpepirs
NO CODE MOVEDRAI L | T | p|PERIODS
THECRY
1 Z4AIPCTOY | Generative Al with Promp! Engineering A ] i 3 3
2 | 24AIPC702 |Optimization Techniques for Programming | 3 | 0 | © 3 3
3 FAXXELTxx | Professional Elective -1 3 0 0 J 3
4 24X X0Exxx | Open Elective - IV 3 0 0 3 3
5 24MGELT03 | Creative Innovalion and Entrepreneurship 2 0 0 2 2
PRACTICALS
1 Z4AIPLTDY | Generative Al Laboratory 0 0 4 4
2 24AIPJTOT | Project Work - Phase | ] B 8
VALUE ADDITIONS - VI
1 | 24AITP701 | Company Specific Skills [ HTE] 2 | 1
ONLINE SUPPLEMENTARY
As Recommended by BoS | -
Total 28 21
SEMESTER VIII
WEEK HOURS
5. COURSE CONTACT
CREDITS
NO CODE COURSE TITLE T T p| PERIODS |
_ THEORY
1 J_E_dxxELaxr Professicral Elective - W W 3 3
PRACTICALS
1 [ 24A1PJBLY [Proect ok - Prass [o]o [12] 1 6
VALUE ADDITIONS - VIl
1| 24AIN8D1 [immeresno BERE 9 3
Total 24 12
Approved by CI-;A
: IRMAM
A v Board of s+
cademic Council ."ﬂn' Artificia! !m'__..lf’“ :rw Tog
No. & Dated: £3:99- 103¢
e ——
e ——




[Curriculum /AI&DS]

PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

PEO1  Graduates will have solid basics in Mathematics, Programming. Machine
Learning. Artificial Intelligence and Data Science fundamentals and
advancements to solve technical problems.

PEO2  Graduates will have the capability to apply their knowledge and skills acquired to
solve the issues in real world Artificial Intelligence and Data Science sectors and
to develop feasible and viable systems.

PEO3  Graduates will have the potential to participate in life-long learning through the
successful completion of advanced degrees, continuing education, certifications
and/or other professional developments.

PEO4  Graduates wil have the ability to appty the gained knowledge to improve the
society ensurig

PROGRAH SFECEFlC OUTCOMES (PS0s)

PSO1 Arificial Intelligence and Data Science graduates are able to become leaders in
the Industry and Academia with the help of advanced knowledge and skill, which
can empower them to analyze, design, develop and implement their learning to
develop the society.

PSO2  Ability to develop skills to address and solve social and environmental problem
with ethics and perform multidisciplinary projects with advanced technologies and
100IS.

COMPONENTS OF THE CURRICULUM (COC)
[ et | Gy | et | Tl
credits of the program) hours

Basic Sciences |BS 18 32 30

Engineering Sciences (ES) 5 12 09

Humanites and Soc:ai Sciences (HS) 8 13 13

Professional Electives (EL) 14 23 23

Program Core + Program Lab (PC+PL) 27 46 38

Program theory wth Lab (PW) !

Program Lab With Theory (PT) 12 30 20

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) NA 4 NA

Total 227 168
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PROGRAMME OUTCOMES(POs)

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

HAVE AT THE END OF THE & YEAR ENGINEERING DEGREE PROGRAM
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[ Syllabus /AI&DS]

SEMESTER - 1

24BSMA101 |
- | MATRICES AND CALCULUS bl B ER L
SDG NO. & | - . 3/1/0|4|4
OBJECTIVES:

e To develop a strong foundation in matrix algebra and its applications.

o Tointroduce the concepts of limits, continuity, differentiation, and
optimization for functions of several variables.

e To familiarize students with the principles of vector calculus relevant
to engineering problems.

e To provide an understanding of double and triple integrals along with
their practical applications.

e Toimpart knowledge of Fourier series and its significance in
engineering analysis.

MODULE1 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 I1 FUNCTIONS OF SEVERAL VARIABLES 12

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

MODULE 111 VECTOR DIFFERENTIATION +
Scalar and vector valued functions - Gradient and directional derivatives -
Tangent plane - Divergence and curl - Irrotational and solenoidal vector fields -
Scalarand vector potentials - Vector identities (without proof).

MODULEIV  VECTOR INTEGRATION 8
Line integral over a plane curve - Surface integral - Area of a curved surface -
Volume integral - Greens, Gauss divergence and Stoke's theorems - Verilication
and application in evaluating line, surface and volume integrals. (Cube and
Cuboids).

MODULEV  MULTIPLE INTEGRALS 12

Double integrals - Change of order of integration - Double integrals in polar
coordinates - Area enclosed by plane curves - Change of variables from
caresian to polar coordinates - Triple integrals - Volume of solids (Spheri al

Reﬂﬂdﬂnhndyﬁab?oﬁﬂbm dinates). ﬂ E
Board of Studies of Hﬁrt' - 1] 4 Chairman
—_ dept. Board of Studies
Meeting Ne, ,5 Pated: 2/ f 55}; _'J)?, Dapartment of Humanities & Sciancas
— e ‘—-__]




| Syllabus /AI&DS]

MODULE VI FOURIERSERIES 12
Fourier series - Convergence of Fourier series - Half range sine and cosine
series - Parseval’'stheorem.

TOTAL: 60 PERIODS

TEXT BOOKS:

k.

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

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

REFERENCES:

1.

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

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

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

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

WEB REFERENCES:

1.
2
3.

o LN

https://testhook.com/maths/cayley-hamilton-theorem
https://www.iitg.ac.in/rafik/Tutorials/MA-102 /2013 /lect-10.pdf
https://ms.unimelb.edu.au/__data/assets/pdf_file/0007/2516596/
functions_sev_varpd!

https://www.mecmath.net/VectorCalculus.pdf
https://egyankosh.ac.in/bitstream/123456789/64855/1/Unit4.pdf

. https://williamsgj.people.charleston.edu/Fourier%20Series.pdf

ONLINE RESOURCES:

o Ul e W

https://www.youtube.com/watch?v=0] DIt Xv-mM
https:/ /wwwoutube,.com/watch?v=Bh3yY0im5XU
https://www.voutube.com/watch?v=LGxE_yZYigl
https://www.youtube.com/watch?v=malQmE1SH3I
https://www.voutube.com/watch?v=QPw4GYz5Unc
https://www.voutube.com,/watch?v=1mMYaPkXcNI

Recommended by Iy {J i E]
EuardﬂfStudi“of Hcg"’—(-" F | Chairman ;

dept. Board of Studies

Dapa-tmant of Hy it - T
ME&ﬁngHu. 6 Dated: 3”05-].-#)’?, atmant of Humanities £ Scannac
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| Syllabus /AI&DS]

OURSE OUTCOMES:

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

1.

w

Diagonalize the matrix using orthogonal transformation and apply Cayley
Hamilton Theorem to find the inverse and integral powers of a square

matrix. (K3)

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

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

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

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

Compute Fourier series expansion of a function. (K3)

CO-PO Mapping:

L PO1 | PO2 | PO3 | PO4 | POS | POG | PO7 | POS | PO9 | PO10 | PO1Y
cot| 3| - - . ~ g % 8 : g
co2 3 - - - - - = 5 "
coa| 3| - - . - - . . . |
co4 | 3 | - r t : : - & = .
cos | 3 | - - - - - i = - - - -
cos | 3 | - - " = . - . 2 ‘ X
SEMESTER - 1
24HSEN101 nE |
- COMMUNICATIVE ENGLISH LT Faer e
SDG NO. 4 13(0/0,3/3]
OBJECTIVES:
® Develop the basic LSRW skills
® Acquire enhanced knowledge of English grammar
® Improve modern and technical vocabulary
® Enhance the communicative and cognitive skills
Recommang ) » xts and write reviews critically ]
o) ym:L:]
Board of Studies of }71 ¥5 dept. | 3| Chairman
. P Board of Studies
Meeting No. bz Dated: ?J‘IU_FIW"}’ Department of Humanities & Sciences




[ Syllabus /AI&DS]

MODULE - 1 COMMUNICATION PROCESS 8
Listening - informal conversations - Speaking - basics in speaking - speaking
on given topics & situations — recording speeches and strategies to improve -
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 informationina
given text - ideation, mind mapping - Writing - dialogue,, instructions -
Language Development - regular. irregular verhs, 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 7
Listening -debates and discussions - practicing multiple tasks -Speaking - self
introduction about friends/ places/ hobbies - Reading -Making inference from
the reading passage - Predicting the content of the reading passage - Writing -
informal letters, e-mails - accuracy, coherence, brevity - Language
Development- single word substitutes, compound words- conditionals

MODULE-V INTERPRETATION SKILLS 4

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

- TOTAL: 45 PERIODS
f

Recﬂmmended b}"

i
Board of Sty - 4 &QQ @{zf
Studies of H’fﬁ"g dept, | | Chairman

Meetin No. @ iyl Board ef Studies
19\ Dated: 51'/ L_‘ﬂ’ l?' Denartmant of Humanities & Scianres

—




[ Syllabus /AI&DS]

TEXT BOOKS:

1. Board of Editors. Using English: A Coursebook for Undergraduate
Engineers and 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/

OUTCOMES:

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

1. Improve understanding and application of listening, speaking, reading,

and writing skills (K2)

Demonstrate the ability to write personal notes, clear and coherent

paragraphs (K2)

3. Apply analytical skills to write essays, rearrange jumbled sentences, and
fermulate recommendations (K3)

4. Apply skills to develop email etiquette and construct professional emails
and informal letters (K3)

5. Analyze and interpret data to write comprehensive and effective reviews
(K3)

6. Enhance vocabulary, improve grammatical accuracy, and confidently
engage in debates (K2)

I~

Recommended by

1 5 | .
Board of Studi S, | Chairman
e H—-_;H:.__' dept. Board of Studies
- ~ting N, b Petngs 3;[5;_ ]j.{j},{f? Department of Humanities & Sciences

e ——



[ Syllabus /Al&DS]

CO-PO, PSO Mapping:

lpot | poz | pos | pos [ pos | pos | por | pos | pos {Pmu " pott | PSO1 | PSO2
cof } o i - . Sl e P 8 [ |25 P
o gl G ; ; i wil|lies [P B e § Bl e
el o || e o |l 2 b &f & | s 3 | - | 2
cod | - | - - | - - e | = | e 3 | = Z
] = | | s fu s el |F =]
il e 1o lalal sl sl elellslefs |

SEMESTER -1

| 24BSPH101 LIT PlcP C
- ENGINEERING PHYSICS

‘snﬁ NO. 4,7,911 3/0/03|3
OBJECTIVES:

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

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

¢ Toillustrate the various laws of electromagnetic waves and its
applications.

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

® Tounderstand the basics of crystal for engineering anplications.
® 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
74 jcapplications oflasers in industry.

RedBMMended by
| 6 | el ﬂw T

B "
oard of Studz of S dept, Chairman
Meet .;'., 5 Board of Studies
E eting No, Dated: / v Department of Humanities & Scisnces

——



| Syllabus /AI&DS]

MODULE- 111 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,

MODULE -1V 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 a
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 -
Refrigerators and 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”, Mc Graw Hill Publications Ltd. New
Delhi, 2014,

5. M.N. Avadhanulu And P.G. Kshirsagar, “A textbook of Engineering Physics”,
S.Chand & CoLtd. 2016.

f Recommended by

¢ Na Rpctks
Board of Studies of HVS d&pt | 7 | Chairman /
) R o ] 8oard of Studies
Meeting No, 6 Dated: 3 jos 14*'?7 Department of Humanities & Sciences
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REFERENCES:

1. D.Halliday, Resnick & . Walker, “Principles of Physics”, Wiley, 2015.

2. RA.Serway, & |.W. Jewett, “Physics for Scientists and Engineers’, Cengage
Learning, 2010.

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

4. PA. 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 Wiely & Sons. 8th
Edition, 2005,

OUTCOMES:
Upon completion ofthe 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)

2. Analyze wave phenomena and interference to study energy transfer, and
evaluate laser principles with their industrial applications. (K4 )

3. Examine Maxwell's equations and electromagnetic wave theory to analyze
wave propagation, polarization and reflection-transmission phenomenain
different media (K4)

4, Utilize the principles of quantum mechanics to exvlain black body
radiation, matter waves, particle confinement in potential wells and
tunneling phenomena. (K3)

5. Examine and compare the characteristics of various crystal structures,
polymorphic forms, and crystal growth techniques. (K4)
6. Apply the principles of heat transfer to determine the thermal conductivity

and explain the role of heat exchangers in refrigerators and soiar water
heaters. (K3)

Recommended by @Wﬂm&]
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SEMESTER - 1

i ENGINEERING CHEMISTRY | L|T |P |CP|C
SDG NO. 4.78,9111217 3/0/(0[3|3
[.]'IB]ECTIVES:“

® To enumerate the importance, synthesis, and applications of
polymiers,

® Toimpart basic knowledge of chemistry and the principles involved in
electrochemistry, energy storage devices, and their commercial

pplications.

® To familiarize the fundamental laws and concepts of important
photophysical and photochemical processes, as well as spectroscopy.

® Toexplore the fundamental concepts, laws, and principles of
thermodynamics, and apply its derivations to optimize and innovate
engineering processes across various disciplines.

® Tocomprehend the chemistry of fuels and combustion, and their
applications across various engineering and industrial processes.

® o gain an understanding of the emergence and challenges of
nanomaterials and nanotechnology across various scientific and
technological disciplines.

MODULE-1 POLYMERCHEMISTRY 8
Polymers: Definition, Degree of polymerization, Functionality of monomer,
Classification of polymer with examples, Types of polymerization, Mechanism
of addition polymerization (Free radical mechanism).

Plastics: Definition and Characteristics - Thermoplastics & Thermosets.
res and engineering applications of plastics -PVC, Teflon,

e
gfl@mmfmy
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Fibers: Characteristics fibers - Preparation, properties and applications of
Nvlon and Dacron. Biodegradable polymers & Conducting Polymers:
Characteristics, Classification and their applications.

MODULE-I1 ELECTROCHEMISTRY AND BATTERY TECHNOLOGY ?

Electrochemistry: Tvpes of Cells (Electrochemical and Electrolytic cell) -
Redox reaction - Single and Standard electrode potential, Reference
electrodes - SHE, Calomel electrode, Measurement of Single Electrode
Potential, Nerns't equation (Derivation & Problems), Electrochemical series
andits significance.

Batteries: Evolution of batteries - Primary and Secondary battery (Lead acid
battery), Next Generation Battery Technology (NGBT) - Solid-state batteries
(Lithium-ion]), Sodium-ien batteries.

MODULE- 111 PHOTOCHEMISTRY & SPECTROSCOPY )

Photochemistry: Laws of photochemistry - Grotthuss-Draper law, Stark-
Einstein law and Lambert-Beer Law. Quantum efficiency - determination-
Photo processes - Jablonski diagram (Internal Conversion, Intersystem
crossing, Fluorescence, Phosphorescence), Chemiluminescence and Photo-
sensitization.

Spectroscopy: Electromagnetic spectrum - Absorption of radiation -
Electronic. Vibrational and Rotational transitions. UV-visible and IR
spectroscopy - principles, instrumentation (Block diagram only).

MODULE-IV CHEMICAL THERMODYNAMICS 8
Terminology of Thermodvnamics - Laws of Thermodynamics - 1 law -
Significance - Mathematical tormulation and its applications. Il law - Need for
the Il law. Second law: Entropy - entropy change for an ideal gas, reversible and
irreversible processes, entropy of phase transitions; Clausius inequality.
Helmholtz and Gibbs free energy functions, Criteria of spontaneity, Maxwell
relations, Gibbs-Helniholtz equation, Van't Hoff Isotherm and Isochore.

MODULE-V FUELS 8

Fuels: Introduction -Classification of fuels - Coal - Analysis of coal (proximate
and ultimate). Carbonization — manufacture of metallurgical coke (Otto
Hoffmann method) - Petroleum - manufacture of synthetic petrol (Bergius
process). Knocking - Octane number and Cetane number - Gaseous fuels -
Compressed natural gas (CNG), Liquefied petroleum gas (LPG). Biofuels -
Gobar gasand Biodiesel.

Combustion of fuels: Introduction - Calorific value - Higher and Lower
Hreesgtical calculation of Calorific value(Dulong formula) -

8
Flue gas ana },»'515b(bRH Method).
10 0 AM:QU*}J@*‘-";?
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MODULE - VI NANOCHEMISTRY 7

Introduction - Types of nanomaterials - Emergence and challenges in
nanotechnology- Synthesis routes for nanomaterials: Bottom-up and top-
down approaches - Sol-gel, precipitation, Thermolysis, Laser ablation,
Chemical Vapour Deposition (CVD], Electro deposition - Properties of
nanomaterials- Mechanical properties, Chemical, Optical, Electrical and
Magnetic properties-applications of nanomaterials (Gold nanoparticles as an
example). Quantum Dots - concept, propertiesand applications,

TOTAL: 45 PERIODS

TEXT BOOKS:

1. S5.S5.DaraandS. S. Umare, "A Textbook of Engineering Chemistry”, S. Chand
&CompanyLTD, New Delhi, 2015.

2. P.C.Jainand Monika Jain, "Engineering Chemistry” Dhanpat Rai Publishing
Company (P)LTD, New Delhi, 2015.

3. S. Vairam, P. Kalyani and Suba Ramesh, "Engineering Chemistry”, Wiley
India PVT, LTD,New Delhi, 2013.

4. Ravikrishnan A, ‘Engineering Chemistry, Sri Krishna Hitech Publishing
Company Pvt. Ltd, New Edition 2024,

REFERENCES:

1. Friedrich Emich, "Engineering Chemistry”, Scientific International PVT,
LTD,New Delhi, 2014,

2. Prasanta Rath, "Engineering Chenustry ', Cengage Learning India PVT, LTD,
Delhi, 2015.

3. Shikha Agarwal, "Engineering Chemistrv-Fundamentals and Applications”,
Cambridge University Press, Delhi, 2015,

4. Chemistryof Nanomaterials Vol.1 S.S.R Kumar Challa (Ed).

5. Advanced chemistry by Phillip Matthews Vol .1 and Vol.2.

6. Chemistry in Engineering and Technology Vol. 1 & 2, ].C. Kuriacose and J.
Rajaram.

7. Applied chemistry - A textbook tor Engineers and Technologists by H.D,
Gesser.

OUTCOMES:

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

1. Explain the importance of polymers in science and technology, describe
their roles in different applications and discuss their impacts on modern
advancements. (K3)

2. Recognize the basic principles of electrochemistry and describe their

Rﬂcmﬁmwagalup battgry technologies. (K3)
Board of Studies of -.{fﬁ,m BN 5 —/lﬁ!mt!j}@qﬂ7
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3. Apply the concepts of key photophysical and photochemical processes, as
well as spectroscopy, to develop and optimize various applications. (K3)

4. Describe the principles of the second law ot thermodynamics and its
derivations to analyze engineering applications across all disciplines. (K3)

5. Categorize the chemistry of fuels and combustion and their applications at
various levels. (K3)

6. Demonstrate the knowledge of nanomaterials, including their properties,
behavior, interactions and applications across various disciplines of
science and technology. (K3)
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ook PROBLEM SOLVINGAND | L |T P lcp'c’
Ko PROGRAMMING IN C 3[0/0/3 3]
OBJECTIVES:
® [nterpret Mathematical problems using algorithms, flowchart and
pseudocode.

® Tounderstand the programming language.

® To develop C Programs using basic Programming Constructs, Loops,
Arrays and Strings.

® To develop applications in C using Functions, Pointers and Structures.

® To perform I/0 operations and File Handling in C.

MODULE-1 INTRODUCTION TO PROGRAMMING AND ALGORITHMS
FORPROBLEM SOLVING 7

Introduction to Problem Solving through programs- Algorithm-

Rdﬂnwhlrtdé’ﬂeujium -Memory, Variables, Values, Instructiops ams-
. compilation process-Spntax and Semantic Errors- The lan r% hases
oard of Studi c
udies of __CSE " dept. | 12 Board of Studies
Department of Computer Science and Enginesring
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of developing a running computer program in C - Character set - Constants -
Keywords - Primitive data types -Declaration, Type Conversion.

MODULE-11 BASICS OF CPROGRAMMING 74

Sequential- Arithmetic Operators, Relational Operators, Logical Operators,
Increment Decrement Operators, Bitwise Operators, Assignment Operators
and Expressions, Precedence and Order of Evaluation, selective - If, Else-If,
Switch- repetitive structures-for, while, do while, Nested loops, go to, break,
continue -Finding maximum of 3 numbers, Unit converters, Interest
calculators, multiplication tables, GCD and LCM, Prime number generation.

MODULE-II1 ARRAYS AND STRINGS 8

Introduction to Arrays: Declaration, Initialization — One Dimensional Array —
Example Program: Computing Mean, Median and Mode - Two Dimensional
Arrays - Example Program: Matrix Operations (Addition, Scaling,
Determinant and Transpose) - String Operations: Length, Compare,
Concatenate - Copy - Selection Sort - Linear and Binary Search.

MODULE - IVFUNCTIONS AND POINTERS 9

Introduction to Functions: Function Prototype, Function Definition, Function
Call, Built-in Functions (String Functions, Math Functions) - Recursion -
Example Program: Computation of Sine Series - Scientific Calculator using
Built-in Functions - Binary Search using Recursive Functions - Factorial and
Fibonacci Generation - Towers of Hanoi problem - - Pointers - Pointer
Operators - Pointer Arithmetic — Arrays and Pointers -Array of Pointers -
Example Program: Sorting of Names - Parameter Passing: Pass by Value - Pass
by Reference - Example Program: Swapping of Two Numbers using Pass by
Reference.

MODULE-V STRUCTURES 4
Structure - Nested Structures - Pointer and Structures - Array of Structures -
Example Program using Structures and Pointers - Self Referential Structures -
Dynamic Memory Allocation - Singly Linked List = Typedet.

MODULE- VI FILEPROCESSING 7
Files - Types of File Processing: Seouential Access, Random Access -
Sequential Access File - Example Progiram: Finding Average of Numbers stored
in Sequential Access File - Random Access File - Example Program:
Transaction Processing Using Random Access Files - Command Line

Arguments,
TOTAL: 45 PERIODS
Recommended | M&"
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TEXT BOOKS:

1. R.G. Dromey, "How to solve it by Computers”, Reprint, PHI Publishers,
2011.

2. Reema Thareja, “Programming in C", Oxford University Press, Second
Edition, 2018.

3. Kernighan, B.W and Ritchie D.M, “The C Programming language”, Second
Edition, Pearson Education, 2015,

REFERENCES:
1. Yashwant Kanetkar, "Let us C", 18th Edition, BPB Publications, 2021.

2, Byron Gottfried, "Programming with C", Fourth Edition, Tata McGraw Hill
Education, 2018.

3. Paul Deitel and Harvey Deitel, "C How to Program’, Seventh edition,
Pearson Publication, 2015.

4. Jeri R. Hanly & Elliot B.Koffman, “Problem Solving and Program Design in
C", Pearson Education, 2013.

5. Pradip Dey, Manas Ghosh, "Fundamentals of Computing and Programming
in C", First Edition, Oxford University Press, 2009.

6. Anita Goel and Ajay Mittal, "Computer Fundamentals and Programming in

C" Dorling Kindersley (India) Pvt. Ltd,, Pearson Education in South Asia,

2011.

Hanly | R & Koffman E.B, “Problem Solving and Programme design in C7,

Pearson Education, 2009,

_“-J

WEB REFERENCES:

1. https://www.learn-c.org/

2. https://codeforwin.org/

3. https://www.cprogramming.com
ONLINE RESOURCES:

1. https://www.linuxtopia.org/online_books/programing_books/gnu_c_
programming_tutorial

2. https://nptel.ac.in/courses/106105171
3. https://swayam.govin/nd1_noc19_cs42/preview

OUTCOMES:

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

1. Solve basic problems using algorithms, flowcharts, and pseudo code,(K3)
2. Analyze the various programming constructs for basic computational

problems.(K4) l \{J

[ Ratﬁ]nimﬁﬁlmpl C programs using arrays and strings. (K3) “ ‘»‘N g
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4. Use functions, recursion, and pointers to perform calculations, searching,
and sorting.(K3)
5. Apply structures and dynamic memory allocation in handling complex
programming tasks. (K3)
6. Organize sequential and random file processing techniques to provide
solutions for real-world computational problems. (K4)
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i HERITAGE OF TAMILS L. T 'E cp C
SDG NO. &4 | 1 | 0 i | 1 1
OBJECTIVES:

»  Develop interest for classical language and literature to promote Tam: heritage
»  Understand the anciert Tamil sculptures, folk and martial arts and contribution of
Tamil to the freedom of India

200G B Quomfl ommith @lsus &lwid

@hdw Qurflé gRuumsst __ Slymall Gumrflas sl s GanGurfl
___ bl Gesisinsdunisar _ gms Blusdugglar suwé smirunm &L
_ sms Qusdusdlad udlign gmpbn — Slmeemetls) Gueursmiod
B[S

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

R eSangama 62 y ement Principles in Thirukural

g‘/lamwwy
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G |l @enLsme mmid Bafer @& Sumsisar
sublips srifhumisar, gﬂgﬁgéﬂm ELOETOT Qumg,g, Fuwmseatlsr Sr&sn- usdl
Bevddwd __ o pairiser whnih prwusTorieast _ Anblasdumser

Sibflsb  paieor @ma&é‘lmgﬂm sueniredl gl @esdw  sueridSullsd
urg gl whmib urydlaraear g SlGwmlar umaeafiioy

Unitll MEDIEVAL AND MODERN LITERATURE 3
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.

A wry § urenm RallukisaT W pafar Qallukisear sy
- #fpus semev

EHs60 (pHe Baisr Fpurisear susny — muwblursr fmusar —_ LphiEGigwlsri
hmd Hjeurset gurfla@n maallmerl Gurmlser, Qumbamwast _ Cgi
Qe seme _ &(pwswr FHpumsst il (Gouns Gslamest
@wilymenis SHpausepai domo __ @mas smalsd _ blmssb,
usmm, aismeuT, WITLD, BT EHE0RITD giblprseflar seys Qurmetmamy aumpeish
Caraflsisaflear AT S

UNITHI HERITAGE - ROCKARTPAINTINGS TOMODERNART -SCULPTURE §
Hero stone to modern sculpture - Bronze icons - Tribes and their handicrafts - At 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 Econarnic Life of Tamils.

210 [V BT @OYDES Sameussr wnmd afi afllmsmum_@ser
Camoban g, srsm_Lwl, slogour’ @, soflwura s.dgg, suilsm b,
GCareurmeud enggl, aburiiw, estfl, ysdwurlLw, sblpissfls
alememumL. (Hi&aT.

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

G V Siblyirseafler Slemewrs Cam_un@ser

Silblps & Sl g,rrsumﬁ'.-aa@m, ﬂm@@&@[ﬂ — Graa&rudlun whpih &M
@osdugdle isn wnpid yné Cariur@sat _ sblprsst Gurmmlw
gmﬁiﬁaarn_urr@ ___ ERIG aTagdls gLEh,pa}g@!su TS Hlan, sealun
FRISSHTE HSTRSELD SMDYSESHELD — srssTusdls snpiodl whpi
@né@udl __ sLisLis prpsfis Cemypraaflar Qamndl.

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
Citt am Age - Export and Import during Sangam Age - Overseas
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agVl @isu Csflu @QuEsw womw @FESu usTurT yn&s
Sulypirseaflar urisafloy
@K slw alGsmulGurfle sllyisallar usE — @6swralls
Uimiu@dlsailst sbip umurrﬂg.w’r grésl __ swwnflunmg Gudésn
@i dlunmsaugdls s wHSG0E ST u:ﬁl@ — &a0al Bser,
w&Cwsglugsst sl USserisaflar 9)&e sursmm).

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

TEXT-CUM-REFERENCE BOOKS

1. siblys eurery — wssEnkbd usturGL — Cs.6s. Wsismer (Gsuaflui
SUlIPETE urLmmsd whmib saeilulls usnflsar sypai)

2. aomilefls sl _ psmeoreu @eu.smagnd (elaLsor Slysmid)

3. sy _ moums KIlesmrulsd shssTa BEr praflen (Ggmssdhusd
glom Glauatli®)

4,  Qumr@ens oy mmmissny praflsh (Garaslu gimm Gaaflui()

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

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

7. Historical Heritage of the Tamils (Dr.S.V.Subatamanian> Dr.K.D. Thirunavukkarasu)
(Published by: Internaticnal 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 cf river Vaigai... (Jointly Published
by: Department of Archaeology & Tamil Nadu Text Book and Educational Services
Corparation> Tamil Nadu)

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

11.  Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu
Text Book 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. Qumfls @Euumsaflar arory  whpn solp Easdlunisamer
undliilGdlmmraser Students evaluate the history of language families and Tamil

literatures (K3)
Recommended by
Board of Studies of dept. 117 Charrman
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|

us &l wrysala sresuw Gumm suly Elosdlwn eemend
uflibgi@arardlpmiraer Students uncerstand Tamil literatures influenced by
Philosophical and religious traditions (K3)

siblysgdlar uremm, Fnud, meilub- sma wrUsSTO UGUUTLIGY
Qeudimriraet Students analyze the artistic traditions of Tamil Nadu such as rock
art, sculpture, and painting (K3)

gLﬁlg}eﬁ BT (HUYMES SmeaugeT MM SNSTULES SHenaseatlen sy &Eemen
o _suritfhg) Glesmerdlmriser Students realize the significance of Tamil Nadu's folk
arts and martial arts (K3)

uhspflar Sosmuiued saurpelume Wermiey Gewdlpriser Students
re-examine the ecological lifestyle (Thinai-based life) of the ancient Tamils (K3)
Cadhw @wssid whmib @kSwl usmTur igs Sblpisaflar urisafldlsner
dlenameya Tlmmisar Students recall the contribution of Tamils to the National
Movement and Indian culture (K3)

CO-PO,PSOMAPPING

POT | PO2 | PO3 | PO4 | POS | POG | POT | PO | PO9 | POID | POIf I PSO1 | PSO2
cot| 2 |3 3 | - - - | - : | - | -~ 2 l 2 2
coz| 2|3 | 3] - — | [ <1 2] 2] @
cox| 2 |3 Hj-i = 1 : T f_i-.i-; 2—
co4 | 2 |3 3 | | i ‘ |* - 2 2 | E z_
cos | 2 |3 3| - - - | a , 2 2| 2
cos | 2 |3 3 ! gl 2! 2
SEMESTER - 1

S |PRGGR&MMIMG IN C LABORATORY L T P CP/C
SDGNO.4 &9 | _D;ﬂ 2 (2|1
OBJECTIVES: -

® Todevelop programs in C using basic Programming Constructs.

® To develop applications in C using Arrays and Strings.

To design and implement applications in C using Functions,
Structures.

To develop applications in C using Files,

LIST OF EXPERIMENTS
[ T2 xrﬁrm;ing 1/0 statements and expressions. g
Réc'ﬁﬁhﬂéﬂﬂg y fl W'ﬁ'm
Board of Studi L 118 | Chairman 7
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2. Write programs using decision-making constructs.

3. Write a program to find whether the given vear is a leap vear or not?
(Hint: not every century is a leap. For example 1700, 1800 and 1900 is
not a leap year).

4. Write a program to perform the Calculator operations, namely, addition,
subtraction, multiplication, division and square of a number.

5. Write a program to check whether a given number is an Armstrong
number or not.

Write a program to check whether a given number is odd or even.

Write a program to find the factorial of a given number.

Write a program to find out the average of 4 integers.

Write a program to print half pyramid of *.

0. Write a program to display array elements using two dimensional
arrays.

11. Write a program to perform swapping using a function.

12, Write a program to display all prime numbers between two intervals

using functions.
13. Write a program to solve towers of Hanoi using recursion,

14. Write a program to get the largest element of an array using the
function.

15. Write a program to concatenate two strings.

gl R

16. Write a program to find the length of String.
17. Write a program to find the frequency of a character in a string.

18. Write a program to store Student Information in Structure and Display
.iti

19. The annual examination is conducted tor 10 students for five subjects.
Write a program to read the data and determine the following;

(a) Total marks obtained by each student.

(b) The highest marks in each subject and the marks of the student who
secured it.

(c) The student who abtained the highest total marks.
20, Write a program to demonstrate tile operations (e.g. count the number
of characters, words and lines in a file, replace a specific word with the
given word in the same file).
TOTAL: 45 PERIODS
LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS:
1. Standalone desktops with C compiler 30 Nos. (Or)
Server with C compiler supporting 30 terminals or more.

Kl
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OUTCOMES:

| Syllabus /AI&DS|

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

1. Apply basic constructs,arrays,strings.functions and recursion for
executing C programming applications.(K3)

2. Analyze C programs involving pointers and structures.(K4)
3. Evaluate applications using sequential and random access files.(K5)

CO-PO, PSO MAPPING:
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OBJECTIVES:

e To provide exposure to the students with hands-on experience on
various basic engineering practices in Electrical and Electronics

Engineering, Civil and Mechanical Engineering.
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ELECTRICAL ENGINEERING PRACTICE

1. Residential house wiring using switches, fuse, indicator, lamp, and
energy meter.

2. Fluorescent lamp wiring.
Staircase wiring.

4.  Measurement of electrical quantities - voltage, current, power & power
factor in RLC circuit.

5. Measurement of energy using single phase energy meter.

6. Measurement of resistance to earth of electrical equipment.

ELECTRONICS ENGINEERING PRACTICE

1. Study of Electronic components and equipment - Resistor- colour
coding, measurement of AC signal parameter (peak-peak RMS, period,
frequency) using CRO.

2. Study of logic gates AND, OR, EX-OR, and NOT.

Generation of Clock Signal.

4. Soldering practice - Components, Devices, and Circuits - Using general
purpose PCB.

5. Measurement of ripple factor of Half Wave Rectifier and Full Wave
Rectifier.

6. Simulation of Half Wave Rectifier and Full Wave Rectifier using
TinkerCAD.

o

CIVIL ENGINEERING PRACTICE

Buildings:

Study of plumbing and carpentry components of residential and industrial
buildings, safety aspects.

Plumbing Works:

1. Study of pipeline joints, its location and functions: valves, taps,
couplings,unions, reducers, elbows in household fittings.

2. Study of pipe connections requirements for pumps and turbines,

3. Preparation of plumbing line sketches tor water supply and sewage
works.

4, Hands-on-exercise: Basic pipe connections - Mixed pipe material
connection - Pipe connections with different joining components.

5. Demonstration of plumbing requirements of high-rise buildings.
Carpentry using Power Tools only:
1. Study of the joints in roofs, doors, windows and furniture.

REéDmli‘WEﬁiﬂéLH'H’?““*; : Wood work, joints by sawing, planing ar:d cutting.
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MECHANICAL ENGINEERING PRACTICE

Welding:
1. Preparation of butt joints, lap joints and T- joints by Shielded metal arc
welding.

2. Gas welding demo practice.

Basic Machining:

1. Simple Turning and Taper turning.

2. Drilling Practice.

Sheet Metal Work:

1. Forming & Bending.

2. Model making - Trays and funnels.

3. Different type of joints.

Demonstration on:

1. Smithy operations, upsetting, swaging, setting down and bending.
Example - Exercise - Production of hexagonal headed bolt.

2. Foundry operations like mould preparation for gear and step cone
pulley.

3. Fitting - Exercises - Preparation of square fitting and V - fitting models.

TOTAL: 60 PERIODS

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS

Electrical
1. Assorted electrical components for house wiring 15Sets
2. Electrical measuring instruments 10 Sets
3. Study purpose items:
Iron box, fan and regulator, emergency lamp 1 Each
4. Megger (250V/500V) 1 No
5. Power Tools:
Range Finder 2 Nos
Digital Live-wire detector 2 Nos
Electronics
1. Soldering guns 10 Nos
2. Assorted electronic components for making circuits 50 Nos
3. Small PCBs 10 Nos
4. Multimeters 40 Nos
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Civil
1. Assorted components for plumbing consisting of metallic pipes,

plastic pipes, flexible pipes, couplings, unions, elbows,

plugs and other fittings. 15 Sets
2. Carpentryvice (fitted to work bench). 15Nos
3. Standard woodworking tools. 15 Sets
4. Modelsofindustrial trusses, door joints, furniture joints 5each
5. PowerTools:

Rotary Hammer 2Nos

Demolition Hammer 2 Nos

Circular Saw 2 Nos

Planner 2Nos

Hand Drilling Machine 2Nos

Jigsaw 2Naos
Mechanical
1. Arcwelding transformer with cables and holders 5Nos
2. Arcwelding transformer with cables and holders 5Nos
3. Weldingaccessories like welding shield, chipping hammer,

wire brush, etc. 5 Sets
4, Oxvgenandacetvlence gasceyvlinders, blow pipe and other

welding outfit. 2Nos
5. Centrelathe. 2 Nos
6. Hearthfurnace, anvil and smithy tools. 2 Sets
7. Moulding table, toundry tools. 2 Sets
8. PowerTool: Angle Grinder. 2 Nos
9. Study-purpose items: centrifugal pump, air-conditioner. 1each
OUTCOMES:

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

1. Infer the values of resistance, peak to peak RMS values, time period,
frequency. |K2)
2. Outline the logic gates, rectifier, timer circuits and soldering practices. [K2]
3. Demonstrate the measurement of electrical parameters such as voltage,
current, resistance, power and energy. (K2)
4. lllustrate the residential wiring, staircase wiring and fluorescent lamp
wiring.[K2]
S—Ereparethe carpentry and plumbingjoints. (K2)
Recommended by
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6. Perform the basic operations of welding, sheet metal work and basic
machining operationsin Lathe and Drilling (K2)

CO-POMAPPING:
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OBJECTIVES:

¢ Resolve common communication problems

e (Ohbserve the effectiveness of nonverbal messages

e Communicate precisely through the digital media
e [Inderstand the importance of empathetic listening
e pxplore reading and speaking processes

MODULE -1 LISTENING 5
Techniques of effective listening

Listening and comprehending

Probing questions

Barriers to listening

Retlection from listening

MODULE - 11 SPEECH MECHANICS 5
Pronunciation

Enunciation

Vocabulary

Fluency Q ﬂﬂﬁ!bﬂﬁﬁ%
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MODULE - Il  READING SKILLS 5
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 WRITING ASPECTS 5
Writing process

Effective writing strategies

Different modes of writing

Optimizing the use of resources

Editing

MODULE -V PRESENTATION SKILLS 5
Types of presentations

Nonverbal communication

Understanding the purpose and the audience

Beginning and closure of presentations

Presentation tools and strategies

MODULE -VI  ARTICULATION ASPECTS 5
Perform exercises
Slow speeches
Long speeches
Monologues, Dialogues and Conversation
Feedback necessity
TOTAL : 30 PERIODS

REFERENCES:

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

2. Effective Communication Skills Strategics for Success. Edited by Nitin
Bhatnager and Mamta Bhatnager. 2023, Pearson

3. Technical Communication: Principles and Practice, Meenakshi Raman and
Sangeeta Sharma. Oxford University Press, 2015
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WEB REFERENCES:
1. https://swayam.gov.in/nd1_nocl9_hs31/preview
2. https://www.myenglishpages.com/speaking/#google_vignette

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

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

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

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

CO-PO, PSO MAPPING:
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OBJECTIVES:

® Tounderstand the significance of Millennium Development Goals
(MDGs) and Sustainable Development Goals (SDus) of the United
Nations
To familiarize with SDG targets and indicators
To identify the Constitutional implementation pertaining to SDGs in
Panchayat Raj

e To acquire knowledge of the State and the Central government
welfare schemes

e Torecognize the role of educational Institutions in community
development

e To develop critical thinking skills to address complex societal

Rﬂﬂﬂmm‘"&}ﬁfg 'I ugh an immersion program ,1
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MODULE-1 United Nations Sustainability and the Sustainable
Development Agenda 3
Introduction to Sustainability
Indian Rural Environment: Necessity and Sustainability
Millennium Development Goals (MDGs)
United Nations Sustainable Development Goals (SDGs) & the Agenda
® Overview of the Sustainable Development Goals (SDGs)
MODULE -2 Universal SDG Targets 4
® SDG Framework

® Key Components
® Pillars of the SDGs
® Targets of the Goals
® [ndicators of the Targets
MODULE-3  SDG and Indian Gram Panchayat 3

® (Gram Panchayat
® Salient Features of Constitutional Amendments
® Transition from SDGs to LSDGs (Localizing Sustainable Development
Goals)
MODULE-4 Government Schemes 4
® [ntroduction to State and Central Government Schemes
® Overview o! Government Schemes
® [Localization and Implementation at the Regional Level
® [mpact on Local Communities

MODULE-5 Community Engagement 4
® Kev Recommendations of the National Education Policy

® Guidelines for Fostering Social Responsibility
® Awareness
® Participation
® Collaboration
MODULE-6 Idea Generation 12

® [mmersion Program

® Focus Areas

® Channelizing Ideas

® Forming Working Teams for SDGs (Sustainable Development Goals)

= . TOTAL: 30 PERIODS
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REFERENCES:

i

Joy Elamon and Ms. Mariamma Sanu George,”The Handbook on
Sustainable Development Goals and Gram Panchayats”, State Institute for
Rural Development (SIRD).

. Dr.C.R.Rene Robin, Dr.PA.Shanthi , Dr.B.Thanuja & DrV.\Yuvaraj Sairam

SDG Idea Engineering Lab 17, Sri Sairam Engineering College.

WEB REFERENCES

i

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 ofthe course, the student will be able to:

1.

Analyse and apply the concepts of sustainability,Rural environment,Gram
panchayat and various government schemes to design innovative practical
solutions thataddress real life rural challenges. (K2)

Compare MDG's,SDG's and LSDG's to analyse village topology and identify
specific development targets to propose innovative rural solutions. (K4)
Analyse the attainment levels of SDG's and write a reflective report on local
community.(K4)

Formulate problem statement based on local community needs and
propose innovative ideas for community development. (K4)

Perform an individual presentation of field observation by mapping them

with relevant SDG's and justify their significance for rural development.
(K4)

CO-PO, PSOMAPPING:
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SEMESTER - 1l

N DISCRETE STRUCTURES | = T P [CPC
SDG NO. 4 13[1/0]4|4
OBJECTIVES:
e To understand the fundamental concepts of logic, rules of inference, and
quantifiers.
® To learn the principles of mathematical induction, permutations, and
combinations.

® Togainknowledge of groups and normal subgroupsinabstract algebra.
® To develop graph algorithms using the foundational concepts of graph

theory.

® To understand the concepts of lattices and Boolean algebra and their
applications.

MODULE-1  LOGICS 9

Basic Connectives — Truth Tables - Logical Equivalence - The Laws of Logic-
Logical Implications - Normal Forms - Kules of Inference - The use of
Quantifiers.

MODULE-1I COMBINATORICS 9
The Principles of Mathematical Induction - Basic counting technijgues -
Inclusion and exclusion - Pigeonhole principle - Permutation - Combination.

MODULE-1II ALGEBRAICSTRUCTURES WITH ONE BINARY

OPERATION 12
Semi Groups- Monoids- Groups - Subgroups - Cosets- Normal subgroups
-Lagrange's theorem.

MODUL-IV ~ GRAPHS 12
Graphs - Definition -Special types of Graphs- Matrix representation of Graphs -
Graph isomorphism- Path, Cycle, Connectivity - Eulerian and Hamiltonian
Graphs.

MODULE-V  LATTICES 9
Partial ordering - Posets - Lattices as Posets - Properties of lattices - Lattices as
algebraic systems - Sub lattices - Direct product and hemomorphism - Some

special lattices.
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MODULE-VI BOOLEANALGEBRA 9
Boolean Algebra - Definition - Identities of Boolean Algebra -Demorgan’s
laws.

TOTAL: 60 PERIODS
TEXT BOOKS:

1. Discrete Mathematics and its Applications: with Combinatorics and Graph
Theory, Kenneth H. Rosen, 7th Edition, Tata McGraw -Hill Education Pvt.

Ltd., 2015.

2. Discrete Mathematical Structure with Applications to Computer Science’,
J.P. Tremblay and R. Manohar, Reprint, McGraw-Hill Education (India),
1997.

REFERENCES:

1. Discrete Mathematics with Applications, Susanna S. Epp, 4th edition,
Brooks/Cole, Cengage Learning, 2010,

2. Discrete Mathematics, Norman L. Biggs, 2nd Edition, Oxford University
Press, 2002.

3. Discrete Mathematics, Sevmour Lipschutz, Marc Lipson, Schaum’s Outlines
Series, 3rd edition, McGraw-Hill Education, 2009.

4. Elements of Discrete Mathematics: A Computer Oriented Approach, C. L.
Liuand D. P. Mohapatra, 4th Edition, Tata McGraw -Hill Education Pvt. Ltd,,
2012.

WEB REFERENCES:

1. https://web.stanford.edu/class/cs103x/cs103x-notes.pdf

2. https://wwewes.cornell edu/ ~rafael /discmath.pdf

3. http://home.itk.ac.in/~arlal/book/mth202.pdf

4, https://drive.google.com/tile/d/1-PqMUlgDim1-AHQKS5_zL34197zH
V3IW15/view

ONLINE RESOURSES:

1. https://nptelacin/courses/106106183

2. https://www.youtube.com/watch?v=xlUFkMKSB3Y&Ilist=PL0862D1A
947252D20

3. https://www.youtube.com/watch?v=4LITmsfDS4Y&list=PLEAYkSg4u
SQ2Wfc_l4QEZUSRdx2ZcFziO&index=13

4, https://www.youtube.com/watch?v=jBsEKyx6Rj0&list=PLwdnzlV3og
oVxVxCTI45pDVM1aoYoMH!

5. https://www.youtube.com/watch?v=rdXw7Ps9vxc&list=PLHXZ90QG
Maxersk8{UxiUMSIx0DBgsKZS
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COURSE OUTCOMES:
Upon completion of the course, the student should be able to:

1. Construct mathematical arguments using logical connectives, quantifiers
and verify the correctness of an argument using symbolic logic, truth
tables. (K3)

2. Apply counting principle and mathematical induction to solve
combinatorial problems. (K3)

3. Explain the fundamental concepts of algebraic structures such as groups
and Booleanalgebra. (K3)

4. Illustrate the concepts ofgraphs. (K3)
5. Applythe concepts of Lattices in the field of computer science. (K3)
6. Apply the concepts of Boolean algebrain logical circuits. (K3)

CO-PO,MAPPING:
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OBJECTIVES:
® Acquire techniques for comprehending and critically analyzing
passages

e [mprove the communicative competence

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

® Write effective formal letters and reports

ills for preparing effective job application
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MODULE - | EFFECTIVE COMMUNICATION 6

Listening - Listening to conversations - 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-I1 BASICSOF TECHNICAL WRITING o

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

MODULE-II1 REPORTWRITING 4
Listening - listening to podcasts - Speaking - practicing telephonic
conversations - observing and responding. Reading - regular columns of
newspapers/magazines - Writing - reports - feasibility, accident, preparation
of agenda and minutes - Language Development - cause & effect expressions,
discourse markers

MODULE-IV DIVERSEWRITING SKILLS 5
Listening - documentaries, anecdotes and short stories - Speaking -
expressing opinions using verbal and non-verbal communication - Reading
biographies/autobiographies, travelog, - 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 verhs

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
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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:

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

2. Raman, Meenakshi, Sharma, Sangeeta. Technical Communication.
Principles and 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.

WEB REFERENCES:

1. htips://swayam.govin/nd1_noc20_hs21/preview

2. https: ) /nptelacin/content/storage /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 ofthe course, the student will be able to:

1. Demonstrate an understanding of various types of communication and
prepare effective checklists.(K2)

2. Summarize articles/ write ups (K2)

3. Constructfeasibility reports, accident reports, survey reports and meeting
minutes (K3)

4. Applvskills to compose official letters with emphasis and clarity (K3)

| , P
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5. Composejobapplications and technical proposals (K3)

6. Demonstrate the ability to express opinions in both oral and written forms
of communication (K2)

CO-PO,PSOMAPPING:
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OBJECTIVES:
® To understand the essential principles of physics of conducting
materials, superconducting and optical properties of materials
® To educate the basic principles of semiconductor device and electron
transport properties
® To become proficient in magnetic materials
® To acquaint the basics of superconducting and optical materials
® To acquire the basic working of nanoelectronic devices
@ To understand the basics of quantum computing
MODULE-1 CONDUCTING MATERIALS 8

Classical free electron theory - Expression tor electrical conductivity - Thermal
conductivity expression - Wiedemann-Franz law - Success and failures -
Fermi- Diracstatistics - Density of energy states - Electron in periodic potential
-Energy bands in solids - Electron effective mass - Conceptof hole.

MODULE-I1 SEMICONDUCTOR MATERIALS

7

Direct and indirect band gap semiconductors - Intrinsic Semiconductors -

Carrierconcentration in intrinsic semiconductors - Extrinsic semiconductors
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- Carrier concentration in N-type & P-type semiconductors - Variation of
carrier concentration with temperature - Variation of Fermi level with
temperature and impurity concentration - Carrier transport in
Semiconductor: random motion, drift, mobility and diffusion - Hall effect and

devices.

MODULE- Il MAGNETIC PROPERTIES OF MATERIALS 8

Magnetic dipole moment - atomic magnetic moments - magnetic permeability
and susceptibility - Magnetic material classification: diamagnetism -
paramagnetism - ferromagnetism - antiferromagnetism - ferrimagnetism -
Ferromagnetism: Domain Theory - M versus H behaviour - Hard and soft
magnetic materials - applications - Magnetic principle in computer data
storage - Magnetic hard disc - GMR sensor.

MODULE-IVSUPERCONDUCTING & OPTICAL PROPERTIES OF
MATERIALS 2

Superconductivity - Type-I and Type-Il superconductors - Properties and
applications - Classification of optical materials - Absorption and emission of
light in metals, semiconductors and insulators - Carrier generation and
recombination processes - Photo current in a P-N diode - Solar cell - LED -
Organic LED - Optical data storage techniques and devices.

MODULE-V NANO DEVICES 8

Introduction - Size dependence of Fermi energy - Quantum confinement -
Quantum structures - Density of states in quantum well, quantum wire and
quantum dot structure - Band gap of nanomaterials - Tunneling: single
electron phenomena and single electron transistor - Quantum dot laser -
Carbon nanotubes: Properties and applications.

MODULE-VI QUANTUM COMPUTING 7
Quantum system for information processing - quantum states - classical bits -
quantum bits or qubits - multiple qubits - Bloch sphere - Superposition -
Entanglement - quantum gates - CNOT gate - Tvpes of Quantum Computer:
Quantum Annealer- Analog Quantum- Universal Quantum.

TOTAL: 45 PERIODS

TEXT BOOKS:

1. JaspritSingh, “Semiconductor Devices: Basic Principles”, Wiley 2012.

2. Kasap, S.0., “Principles of Electronic Materials and Devices’, McGraw- Hill
Education, 2017.

RevoMTeh héd IH.#UL:LIL. fion to Solid State Physics”, Wiley, 2018. |
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4. S.0.Pillai, “Solid State Physics, New Academic Science”, 2017.

5. D.K.Bhattacharya & Poonam Tandon., “Physics for Information Science and
Electronics Engineering”, Oxford Higher Education”, 2017.

REFERENCES:

1. Garcia, N. & Damask, A. "Physics for Computer Science Students”,
Springer-Verlag, 2012,

2. Hanson, G.W, “Fundamentals of Nanoelectronics”, Pearson Education,
2009.

3. Rogers, B, Adams, ]. & Pennathur, S, "Nanotechnology: Understanding
Small Systems”, CRC Press, 2014.

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

1. Explore the basic concepts of free electron theory of solids and apply it to
determine the conducting properties, carrier concentration and effective
mass of an electron in conductors (K3]

2. Analyze the band structures and carrier concentrations of semiconductors,
study their variations with temperature, and examine carrier transport
mechanisms (K4)

Have an insight into the different types of magnetic materials and magnetic

dutastorage device (K3)

4. Analyze the properties of superconductors and optical interactions in
materials and explain the working of optoelectronic and optical storage
devices (K4)

5. Examine quantum confinement and quantum structures, analyze the
working principles of quantum devices, and explore the applications of
carbonnanotubes (K4)

6. Apply the basic concepts of quantum computing to demonstrate the
operation of quantum gates and the formation of entangled states (K3)

:l,-_'p
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SEMESTER - 11

24BSCY201 | cUEMISTRY FOR ENVIRONMENT | L | T |P [CP|C
SDG NO.4 AND SUSTAINABILITY | 30101313
H m—
OBJECTIVES:
® To gain a comprehensive understanding of environmental science, the
intricate relationships within ecosystems, and the crucial role of
biodiversity conservation..
® To introduce the structure and components of the atmosphere, and
provide an overview of the photochemical reactions involved.
e To foster a sound understanding of water quality parameters and
water treatment techniques.
® To explore the various components ot soil and understand the steps
involved in Solid Waste Management (SWM).
® To advocate the benefits of renewable energy and promote awareness
of sustainable energy practices. .
® Toimplement the principles of Green Chemistry in alignment with the
Sustainable Development Goals (SDGs).
MODULE-I INTRODUCTION TO ENVIRONMENTAL SCIENCE 8

Environment: Definition, concept of environment and its components -

scope

and importance of environment - need for publicawareness.

Ecosystem: Structure and functions: Structures - Biotic and Abiotic
components. Functions - Energy flow in ecosystems, food chains and food

Re¥Shmenge y alcycles(C,N&P), Ecological succession.

S oe t,jf_ it
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Biodiversity and its conservation: Definition, types, importance of
biodiversity, values and threats to biodiversity. Endangered and endemic
species - concept and basis of identification of ‘"Hotspots’; hotspots in India.
Strategies for biodiversity conservation: in situ, ex situ and in vitro
conservation.

MODULE-II ATMOSPHERIC CHEMISTRY 7

Atmospheric Chemistry - Composition and structure of atmosphere. Climate
change - greenhouse effect - role of greenhouse gases (CO2, CH4, N20, CFCs)
on global warming. Chemical and photochemical reactions in the atmosphere -
Formation of smog, PAN, acid rain (causes, effect and control measures).
Oxygen and ozone chemistry - Ozone layer depletion (causes, effect and
control measures).

MODULE - Il 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-peint chlorination).
Desalination of brackish water by Reverse osmosis. Sustainable water
management practices (water recycling and rainwater harvesting)

MODULE-1V SOILCHEMISTRY AND SOLID WASTE MANAGEMENT 7

Soil Chemistry: Chemical composition of soil, Acid-Base and lon-Exchange
Reactions in Soil, Soil acidity and salinity. Importance of NPK in Soil Fertility.
Modern agriculture - Impacts of both excessive and insufficient fertilizer use,
alongside the effects of pesticides on soil chemistry and the environment.
Sustainable agriculture - Approaches to improve soil salinity (leaching, soil
amendments, crop rotation), Design and use of green pesticides for
sustainable farming.

Solid Waste Management System: Sources and types of solid waste,
Elements of solid waste management, Methods of residential and commercial
waste collection, Treatment / processing - Incineration, Composting, Landfill -
Dumpsite rehabilitation.

MODULE-V ENERGY AND ENVIRONMENT 8

Energy sources — Renewable and non-renewable energy sources. Principle
— and generation of solar energy (solar collectors, photo-voltaic modules, solar

Reﬁﬁﬂﬂﬂ}ndhtﬂtpfler geothermal energy; tidal energy, OTEC energy from
Board of Studies of IlZ d/’f dept. 138 | gﬂ%{wﬁy
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biomass, biofuels, Nuclear energy - fission and fusion, Nuclear fuels, Nuclear
reactor - principles and types. Need for energy efficiency, Energy conservation
and sustainability - action strategies for sustainable energy management from
a future perspective.

MODULE-VI GREEN CHEMISTRY AND SUSTAINABILITY 7

Green Chemistry: Introduction to green chemistry, Principles of Green
Chemistry (12-principles), the concept of atom economy and chemical
synthesis, Important techniques used in green chemistry. Application of green
chemistry, viz. replacement of ozone depleting substances including CFCs,
manufacture of biodegradable polymers, use of H202 as benign bleaching
agentsinthe paperindustry.

Sustainable Development: Definition and concepts of sustainable
development, Need for sustainable development; Sustainable development
goals-17SDG goals.

Sustainable practices: Zero waste and R concept, Circular economy, 1SO
14000 Series, Material Life cycle assessment and Environmental Impact
Assessment.

TOTAL: 45 PERIODS

TEXT BOOKS:

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

2. Gilbert M.Masters, ‘Introduction to Environmental Engineering and
Science’, 2nd edition, Pearson Education, 2004,

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

4. Vogel's Textbook of Quantitative Chemical Analysis (8th edition,2014),

wd

REFERENCES:

1. Dharmendra S. Sengar, ‘Environmental law’, Prentice hall of India PVT LTD,
New Delhi, 2007.

2. Erach Bharucha, “Textbook of Environmental Studies”, Universities
Press(1) PVT, LTD, Hyderabad, 2015,

3. G. Tyler Miller and Scott E. Spoolman, "Environmental Science’, Cengage
Learning India PVT,LTD, Delhi, 2014.

4. Chemistry for Environmental Engineering, Clair N. Sawvyer, Perry L. Mc
Carty, Gene F. Parkin, 4th Edition, McGraw-Hill.
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OUTCOMES:
Upon completion of the course, the studentwill be able to:

k3

Develop a foundational understanding of environmental science, the
interactions within ecosystems, the significance of biodiversity, and the

importance of conservation strategies for maintaining ecological balance.
(K3)

Identify the primary components of the atmosphere, explain the causes of
atmospheric pollution, and propose basic strategies to promote a
sustainable and clean atmosphere. (K3)

Demonstrate complex water quality parameters, and develop innovative
methods for producing cost-effective soft water suitable for both industrial
use and potable consumption. (K3)

Describe the composition and functions of soil components, analyze the
sources and characteristics of solid wastes, and evaluate the methods and
strategies employed in solid waste management (SWM). (K3)

. Explain renewable and non-renewable resources, describe various

methods for harnessing energy from different sources and explain their
applicationsinvarious contexts. (K3)

[llustrate a comprehensive understanding of green chemistry principles
and their alignment with sustainable development goals, preparing them
to contribute to environmentally friendly and sustainable practices in their
future careers.(K3)

CO-PO MAPPING:

PO1 | PO2 | PO3 | PO4 | PD5 | POG | PO7 | POB | PDS | PO10 | POTY

coi 2 2 1 - = = = 5 &

coz2 3 2 2 - - - - = -

co3 3 2 1 - - - - , 2 "

el 2lz2 |8 | =5 ]| 5| & | =] &

CCs 3 2 2 = " f * -

cos| 3|3 | - 2| 3] =] = | = o

Recommended vy

S ﬁwmkﬁff%ﬂd

Board of Studiesof __"/ '~ g dept. 40| Chalnﬂall
O d of Studies
Meeting . £7 Dated: S [! } Dnﬁlﬂm:“? 2; Hfmanﬂmﬂ 1 Scmnoes

4



| Syllabus /Al&DS)]

SEMESTER - 11
24HSTA201
: TAMILS AND TECHNOLOGY |- =|T [P CPIC
SDG NO. & 171010111
OBJECTIVES: sy

«  Understand the techiniques that help for a better livelihood
Identify the methods used for scientific Tamil computing

A0G-l  CArEa) wHmb uremer s Glgmflsdpi UL
#nis sragdled Gnsays Qambls - ursmsrd Gamblodmpi un - smiy FHauly
LIT600TL_BIEH6IT - LIT60TL micheTt 60 &smeb @miui(hases.

UNIT-l  WEAVING AND POTTERY (CERAMIC) TECHNOLOGY 5

Weaving Industry during Sangam Age - Ceramic technology - Black and Red-ware Potteries
(BRW) - Graffiti on Potteries.

SIS -1l FEISSMEVELUIREUEHLOLIL| & 6T

FHS STOSHIN gL WHDLW U HLOT6Erm &eTeHams ST
oL QUGuUT@BL safled gy -#m& &Taggla &LU Gwmear
Qurpl sEpipBisnagn - foludlerrshla Gume sgyemwiy undw
NG RIGET.

UNIT-IlL  SANGAMAGE DESIGNS 5
Cesigning ancd Structural construction - House & Designs in household materials during
Sangam Age - Building materials and Hero stones of Sangam age- Details of Stage
Cr:mstrur:tiunsinSiIappathikaram

G-Il uPEISTOSERLS CsmfledpiCu

Lnrrmsumurr& murigEm, CaralssEnd - GamprarunsgieummGsTulsas
wpgh Um suflur Qssomsar - prusastarustamtlasa - wrslfl
sULmulyse updl oiflso, wgemy erm’ &l gbwer gpowbd wHmib
Fpuma prusst venre - Qelyrr@aiBsds - Aflyes srasds
Qesarsneruls) @iCar-arGrreaaflas gl & sme,

UNIT-ill  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}- Thirumalal
Nayakar Mahal - Chetli Nadu Houses> Indo - Saracenic architecture at Madras during
British Pericd.

2i0&- IV 2 mugsls Cambleopi U
slUs &L sma -2 Geunseailwsd -@ LS mgwﬁm&nmm @@wﬁmu
2 (HEGS. 6T60(S - UTOTHNIEF ETETDISTE GlEy WHMILD HMId HTEUOTLRISET -
60 - Logwnfl L@ﬁﬂﬂ&@m Qamiflheramaaer - SeLsulseT,
Remﬁfﬁhﬂﬂ?ﬁuﬂhﬁr - I(HiLoeunT Losuotlesel & mi Loeuoll e ﬂgumuggjm@mw -
Glgmsbsdiw '
Board of Studles of EEF@T%[B
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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.

200G -V CausTmemtenwo wHmid Brourssr s Clsmpledpi ud

ememn, 67, @GRS, W&E - GaryTaTusGullsgmodar wasdhudgau -
&IT 60 HETL uurrmrﬂﬂu - aarrshrrr,ml_ﬁ@f,e'ﬁaarrmmmmmmi&ﬂuﬁLﬁlm@&m’r-
(5eusTTTEUTTEMLD mm@m Gsustmemiemwd srihg Glawsum(Hi&EeT- L eETT gﬂm
WSeuTeueTLD - (P&HSI LoD Yaa&Gass0 - QumnsLa @Ghlés UL
aifley - yblsysni sepsLb.

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.

20&-Vl  siflafiwed sullpunmi s enfls sl

oyflafwed gblifler sueniréddl - smflgsblp weiéd - sblp mr@meT
Werugliy Gsugan - sSulp CuarGCur@ml Sef o @maur&ssn - Sl
Elemsvu&sseils Hostid - sibl ler prasin - @meammugdls sl gsmmdlsat
- Qemm@smeud Sl LL.

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. siflys aperg — wEésEmD LeuTG — 65.6s. Gatener (ClauafluiE
aUblmm® urLEmsh whmi seaeailulsh Lsnflest swpel)

2. aenilsfld sl pewareul @ev.skaTid (ailsLer Slrain)

3. dipg _ meuns wdléssmmnils shssto per mraflen (Gsmsheilwe
gisnn Geuafluli)

4. Qummsns  ymomisey Brsifls (Cemssdius gommn Gaeflui)

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

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

International Institute of Tamil Studies.

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

(Bublish ; ational Institute of Tamil Studies).

=~

Reﬁﬂm"Tﬂ@@ﬁﬁrl-thmns f the Tamils to Indian Culture (Dr.M. Uaiarmathl} [F*ubhs ed by:
Intern nstitute of Tamil Studies.)
Board of Studies of dept.
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9. Keeladi - ,Sangam City Civilization on the banks of river Vaigai... (Jointly Published
by: Department of Archaeclogy & Tamil Nadu Text Book and Educational Services

Corparation> 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: Departiment of Archaeology & Tamil Nadu
Text Book 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. omsste Cnse) whmlh urmsarsGaTflom  urismsrl undl oydlba
Gl& e (61 560
To learn about the weaving and pottery (ceramic) technologies during the Sangam
Age.(K2)

2. smSSTOARMmLLYSH wHnL & Qurerdsmamul yiflsg)
Glasiran 5m 60
To understand the designs and structural constructions during the Sangam
period.(K2)

3. usmLWw &Te slglLSsmaullaiplumsst wnnpuw &gl g
GUEMLDLIL|SEWET 2 TTTLIS6D.
To explore the techniques and architectural patterns of ancient Tamil structures (K2)

4. o musd whmw 2 CarsailweGlarblan unismer undl sdlEe.
To gain knowledge on manufacturing and metaliurgical technologes of ancient
Tamils.(K3)

5. Geuenmemiemin, Biriiursamn whmb sLserTEsT o urkismera bl
DMk G661 6.
To understand agricultural> irrigation> and marine technologies of ancient Tam
society.(K3)

6. ayflafwsslly whmio a;mﬂgg,ﬂ@mmmrr&élfmmmw o &6 sevnflsf]
pwstrum@laememwid Ll Glasm e s 6.
To understand the development of Scientific Tamil and its applications in Tami
computing.(K3)

Recommended by _CW%
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SEMESTER - II

ENGINEERING GRAPHICS

24ESGE101 cp

P
0

=
%)
WM

SDG NO. &,6,7.972,
1% B 15

OBJECTIVES:

e To develop in students, graphic skills for communication of concepts,
ideas and design of engineering products.
To visualize the job in three dimensions.
To have a clear conception and appreciation of the shape, size,
proportion and design.

e To expose the student community to existing national standards
related to technical drawings.

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.

Recommended by : :
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MODULE -1 PROJECTION OF POINTS, LINES AND 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 reierence planes by rotating object

method.

MODULE - 111 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.

MODULE-1V ORTHOGRAPHICPROJECTION 6+4
Orthographic Projection - Principles of orthographic projections,
Orthographic projection of objects from pictorial view.

MODULE-V SECTIONAND DEVELOPMENT OF LATERALSURFACE 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. Development of lateral surfaces of
sectioned regular vertical solids (Prisms, Pyramids, Cylinder and Cone) with
cutting planeinclined to HP only.

MODULE - VI ISOMETRICPROJECTIONS 6+4

Isometric projections of truncated solids - Prisms, Pyramids, Cylinder and

Cone insimple vertical positions only.
TOTAL: 60 PERIODS

TEXT BOOKS:

1. Venugopal K. and Prabhu Raja V., “Engineering Graphics”, New Age
International (P) Limited, 2011.

2. T. Jevapoovan, “Engineering Graphics using AUTOCAD", Vikas Publishing
House Pvt Ltd, 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,

Recommended by "
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WEBREFERENCES:
1. https://archivenptelac.in/courses/112/102/112102304/

ONLINE RESOURCES:
1. https://nptelacin/courses/105/104/105104148/
2. https://nptel.ac.in/courses/112/103/112103019/

OUTCOMES:

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

1. Perform free hand drawing of conical sections and cycloids. (K3)

2. Sketch the orthographic projection of lines and plane surfaces of rectangle,
square, pentagon and Hexagon. (K3)

3. Draw the orthographic projection of regular solids like prism, pyramids,
cylinder and cone using change of position method. (K3)

4, Draw plan, elevation and side views for the 3dimensicnal isometric
drawing by using the concepts of orthographic projection. (K3)

5. Draw the section and development of lateral surfaces for the regular solids
like Prism, Pyramid, Cylinder and Cone for the axis perpendicular to HP.
(K3)

6. Draw the isometric view, projection for regular and truncated solids like
Prism, Pyramid, Cylinder and Cone. (K3)

CO-PO,PSO MAPPING:
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Recommended by

SEMESTER - II
24HSNC201 | LIT!PlCP C
i NCC COURSE LEVEL 1 >Tolol2 lln :
ARMY WING
NCC GENERAL 6
NCC1  Aims,Objectives & Organization of NCC 1
NCC2  Incentives 2
NCC3  Dutiesof NCCCadet 1
NCC4  NCCCamps: Types & Conduct 2
NATIONALINTEGRATION AND AWARENESS 4
NIl National Integration: Importance & Necessity 1
NIZ Factors Affecting National Integration 1
N13 Unity in Diversity & Role of NCC in Nation Building 1
NI 4 Threats to National Security 1
PERSONALITY DEVELOPMENT 7
PD1 Self-Awareness, Empathy, Critical & Creative Thinking, Decision
Making and 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
SOCIALSERVICEAND COMMUNITY DEVELOPMENT 8
S51 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
867 Cyber and Mobile Security Awareness 1
TOTAL: 30 PERIODS

fecs < lappdkr sy
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NAVALWING
NCCGENERAL 6
NCC1 Aims, Objectives & Organization of NCC 1
NCC2 Incentives 2
NCC3  Dutiesof NCCCadet 1
NCC4  NCCCamps: Types & Conduct 2
NATIONALINTEGRATION AND AWARENESS 4
NI1 National Integration: Importance & Necessity 1
NI 2 Factors Affecting National Integration i
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
Making and 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
SOCIALSERVICEAND COMMUNITY DEVELOPMENT 8
SS1 Basics, Rural Development Programmes, NGOs, Contribution of
Youth 3
554 Protection of Children and Women Satety 1
555 Road / Rail Travel Safety 1
556 New Initiatives 2
SS§7 Cyberand Mobile Security Awareness 1
TOTAL: 30 PERIODS
ARMY WING
NCCGENERAL

NCC1  Aims, Objectives & Organization of NCC
NCC2  Incentives

NCC3  Dutiesof NCCCadet

NCC4  NCCCamps: Types & Conduct
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NATIONALINTEGRATION AND AWARENESS 4
NIl National Integration: Importance & Necessity 1
NI2 Factors Affecting National Integration 1
NI3 Unityin Diversity & Role of NCC in Nation Building 1
N1 4 Threats to National Security 1
PERSONALITY DEVELOPMENT 7
PD1 Self-Awareness, Empathy, Critical & Creative Thinking, Decision
Making and 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, |hasi Ki Rani 2
SOCIALSERVICEAND COMMUNITY DEVELOPMENT 8
S5 1 Basics, Rural Development Programmes, NGOs, Contribution of
Youth 3
S< 4 Protection of Children and Women Safety 1
SS5 Road / Rail Travel Safety 1
S50 New Initiatives 2
SS7 Cvberand Maobile Security Awareness 1
TOTAL: 30 PERIODS

| SEMESTER - II
| PHYSICS AND CHEMISTRY L[T |P|cP
| 0

|

 24BSPL10M

| 5DG NC. 6,11,1217

N

LABORATORY o/o|a|a]

PHYSICS LABORATOGRY (Any Five Experiments to be conducted)
OBJECTIVES:
e Demonstrate the wave nature of light using diffraction and
interference properties.
® Study the thermal conductivity of a bad conductor.

Recﬂ&mgﬁﬂgﬂeﬁ?em mpntally the elastic properties of materials.

Board of Studies uf_H’LgdﬂFt- | 49 | f-/{zzgﬁéirman /Mﬂ7

Meeting No. @ Dated: -?JIJIO {fm:ryfj Board nf Studies

Departmen! of Humanities & Sciences




| Syllabus /AI&DS]

SI.LNo. Name of the 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 laser source.

2 Determination of thermal conductivity of a bad conductor - Lee's
Disc method.

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

4 Determination of the period of oscillation of a given torsional
pendulum for a fixed length and find the rigidity modulus of the
wire,

5 Find out the thickness of the given wire by air wedge method.

6 Calculation of lattice cell parameter - X-ray diffraction method.

7 Determination of Planck’s constant.

8 Determination of wavelength of mercury spectrum - spectrometer
grating.

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

10 Determination of band gap of a semiconductor.

11 Determination of Hall coefficient by Hall Effect experiment.

12 Determination of solar cell characteristics.

CHEMISTRY LABORATORY (Any Five Experiments to be conducted)
OBJECTIVES:

® To acquaint students with practical knowledge of the basic concepts of
chemistry that they will encounter during their studies and in the
industry and engineering fields.

® To acquaint students with the determination of the molecular weight of
a polymer by viscometry.

® To develop and understand the basic concepts of acidic and basic
nature using pH.

SLNo. Name of the Experiment

i Conductometric titration of strong acid vs strong base.
2 Determination of chloride content of water sample by
Argentometric method.
3 Determination of strength of acids in a mixture of acids using
conductivity meter.
Recommended by J‘/Lﬁ.f
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4 Determination of total, temporary & permanent hardness of water
by EDTA method.

5 Estimation of iron content of the given solution using
potentiometer.

6 Determination of DO content of water sample by Winkler’s
method.

7 Determination of strength of given hydrochloric acid using pH
meter.

8 Estimation of iron content of the water sample using
spectrophotometer (1,10- Phenanthroline / thiocyanate method).

9 Estimation of Sodium and Potassium in the given sample of water
using Flame Photometer.

10 Determination of molecular weights of polymer samples using
Ostwald’s Viscometer.

11 Synthesis of nano-CdS by precipitation. (Demonstration only)

12 Corrosion experiment-weight loss method.

TOTAL: 60 PERIODS

TEXT BOOKS:
1. Engineering Physics Lab, Dr. G, SenthilKumar, VRB publishers. (2019}
2. Engineering Physics Practical, Dr. P. Mani, Dhanam Publications. (2020)

TEXTBOOK:

1. Vogel's Textbook of Quantitative Chemical Analysis (8th edition,2014).

2. Practical Physical chemistry by B. Viswanathan, P. S. Raghavan
(Vivabooks), 2009.

3. Foundation of Experimental Chemistry by Jubaraj B. Baruah,
ParikshitGogoi, 2010.

OUTCOMES:

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

1. Apply the principles of elasticity and thermal physics to evaluate the
various modulus of elasticity and conductivity ofa bad conductor. (K3)

2. Explicate the properties of semiconductors by evaluating the band gap, I-V
characteristics of solar cells and Hall effect of the materials. (K3)

3. Describe multiple measurement techniques, including volumetric
titrations, conductivity, pH, redox potential and optical density
measurements, used to estimate the amount of substance present in a
solution. (K3)

4, _Apply spectroscapic techniques, viscometry, synthesize nanoparticles,

Recowpﬁﬂdlb}’cnrmsmn behavior of materials in different environmests.
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SEMESTER - I

fﬂ;‘;‘?ﬂm PYTHON FOR DATASCIENCE L T P CP C,
spGNo.4&9 | LABORATORY WITH THEORY 1 | 0.4 ,53

OBJECTIVES:
® Tolearn the core programming basics required tor Data Science using
Python language.
e To develop simple Python programs with conditionals and loops
e To gain knowledge on Data Science modules NumPy, SciPv and
Matplotlib
e To acquire skills in data preparatory and preprocessing steps.

Module - 1 BASICS OF PYTHON PROGRAMMING 10
1t 1- Features, Identifiers, Reserved words, Indentation,
Recommangeddil-in Data types and their Methods: Strings, List, Tuples,

Sbseeer
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Dictionary, Set - Type Conversion- Operators. Decision Making- Looping- Loop
Control statement- Math and Random number functions. User defined
functions - function arguments & its types.

Listof Experiments

1. Implementbasic Python programs tor reading input from console.

2. Perform Creation, indexing, slicing, concatenation and repetition
operations on Python built-in data types: Strings, List, Tuples, Dictionary,
Set

Module-1I  FILES, EXCEPTIONS,00PS CONCEPTS 10

User defined Modules and Packages in Python- Files: File manipulations, File

and Directory related methods - Python Exception Handling. 00OPs Concepts -

Class and Objects, Constructors - Data hiding- Data Abstraction- Inheritance

List of Experiments

1. Create packagesand import modules from packages.

2. Write a program to implement OOP concepts like Data hiding and Data
Abstraction.

Module-1II DATASCIENCEAND DESCRIPTIVE STATISTICS 10

Need for data science-Benefits and uses- Facets of Data - Data science process-

Setting the Research goal-Retrieving Data -Cleansing, integrating and

transforming data-Exploratory Data analvsis- Data measurement scale- Data

descriptive statistics (Measures of central tendency, dispersion/variation,

measure of location, Shape and symmetry)-Understanding Python's role in

data science.

Listof Experiments

1. Write a program to handle numerical operations using math and random
number functions

2. Create user-defined functions with different types of function arguments.

Module-1V INTRODUCTION TONUMPY 10
NumPy Basics: Arrays and Vectorized Computation - The NumPy ndarray-
Creating ndarrays - Data Types for ndarrays - Arithmetic with NumPv Arrays -
Basic Indexing and Slicing - Boolean Indexing-Transposing Arravs and
Swapping Axes.

Universal Functions: Fast Element -Wise Array Functions - Mathematical and
Statistical Methods-Sorting- Unique and Other Set Logic

Listof Experiments

1. Create NumPy arrays from Python Data Structures, Intrinsic NumPy

Rec@higrdnandiRapdom Functions.

Pl
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2. Manipulation of NumPy arrays- Indexing, Slicing, Reshaping, Joining and
Splitting.

Module-V DATAMANIPULATION WITH PANDAS 10
Introduction to pandas Data Structures: Series, Data Frame, Essential
Functionality: Dropping Entries Indexing, Selection, and Filtering- Function
Application and Mapping-Sorting and Ranking. Summarizing and Computing
Descriptive Statistics- Unique Values, Value Counts, and Membership. Reading
and Writing Data in Text Format.

Listof Experiments

1. Create Pandas Seriesand DataFrame from various inputs.

2. Importany CSV file to Pandas DataFrame and perform the following:
Visualize the firstand last 10 records

Gettheshape,indexand column details

Select/Delete the records (rows)/columns based on conditions.
Perform ranking and sorting operations.

Do required statistical operations on the given columns.

Find the countand uniqueness ofthe given categorical values.

mTmOUO® P

G. Rename single/multiple columns
Module-VI DATACLEANING, PREPARATION AND VISUALIZATION 10
Data Cleaning and Preparation: Handling Missing Data - Data Transformation:
Removing Duplicates, Transforming Data Using a Function or Mapping,
Replacing Values, Detecting and Filtering Outliers- String Manipulation:
Vectorized String Functions in pandas. Plotting with pandas: Line Plots, Bar
Plots, Histograms and Density Plots, Scatter or Point Plots,

List of Experiments

1. Importany CSV file to Pandas Data Frame and perform the following:
A. Handle missing data by detecting and dropping/ filling missing values.
B. Transformdatausingapply () and map() method.
C. Detectand filter outliers.
D. Perform Vectorized String operations on Pandas Series.
E. Visualize data using Line Plots, Bar Plots, Histograms, Density Plots and
Scatter Plots.
TOTAL : 60 PERIODS
TEXT BOOKS:

1. Y.Daniel Liang, Introduction to Programming using Python, Pearson, 2nd
Edition, 2021,

REC}!N""W@M%HEH ython for Data Analysis: Data Wrangling with Pandas,

NumPy, and IPython, O'Reilly, 2nd Edition,2018,
Board of Studies of AX-D¢ depe, ™ AW
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3. Jake VanderPlas, Python Data Science Handbook: Essential Tools for
Working with Data, O'Reilly, 2017.

4, Davy Cielen, Arno D.B.Meysman and Mohamed Ali,"Introducing Data
Science”Manning Publications, 20 16.

REFERENCES:

1. Wesley].Chun,"Core Python Programming”, Prentice Hall, 2006.

2. MarkLutz, “Learning Python", O'Reilly, 4th Edition, 2009.

WEB REFERENCES:

1.  https://www.edx.org/course/python -basics-for-data-science

2. https://www.edx.org/course/analyzing -data-with-python

3. https://www.coursera org/learn/python -plotting?specialization
=data-science- python

4. https://www.programmer-books.com/introducing -data-science-pdf/

ODUTCOMES:

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

1.

wn

Use Pyvthon built-in data tvpes and their methods to solve basic data
science problems and demonstrate the need for data-driven approaches,
(K3)

Develop an application with user-detined modules and packages using

OO0P concept (K3)

. Apply knowiedge of data acquisition, cleaning. and transformation in

practical tasks. (K3)

Use NumPy arrays to perform data manipulation tasks such as slicing,
indexing, and reshaping.(K3)

Apply powerful data manipulations using Fandas. (K3)

Implement data preprocessing and visualization using Pandas.(K3)

Meeting No. _b__ Dated: 3ols] 204,
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SEMESTER - 11
_::::_szm DIGITAL DYNAMICS : "'; : cng
OBJECTIVES:

¢ [xplore online communication
e DMaster computer skills
@ Uscvirtual plativrms
e Understand digital ethics and cyber security
e (bserve and follow do’s and don'ts
MODULE -1 DIGITAL CULTURE AND SOCIETY 6
Adaptingto changes
Importance intoday’s digital landscape
Digital identity and self- presentation
Online communities and forums
Digital divide and consequences
Online collaboration and collective action

MODULE-11 DIGITALLITERACY AND ACCESS TO TECHNOLOGY 5
Computer skills

Social and cultural understanding
Social media campaign and Activism
Netiquettes

R%ﬁgﬂhﬂ%ﬂﬂﬂnd’ !u l;twﬂ'
H ) '5'5 dept.
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MODULE- 111 DIGITAL ETHICS 3
Digital ethics and moral panics

Theartofprotecting secrets

Overview of digital tools

MODULE-1V CYBER SECURITY 3
Threats, vulnerability and consequences

Data making and usage practice

Importance of security

MODULE-V DIGITALNETWORKING 7
Remote work and virtual teams

Authenticity indigital 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, SO/ [EC
Directives
WTO Good Practices for Standardization
World of Standards:
Important Indian and International Standards
TOTAL: 30 PERIODS

REFERENCES:
1. Communication Skills and Soft Skills - an Integrated Approach. Edited h}rF

REGQMHEHW P Sheehariand |. Savithri, Pearson. J\m&

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

WEB REFERENCES:

1. https://swayam.gov.in/ndl_nocl9_hs31/preview

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

OUTCOMES:

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

1. Applyonline communication techniques and collaboration skills (K3)
2. Enumerate the principlesofdigital ethics inenline interactions (K2)
3. Understand theimportance of Bureau of Indian Standards (BIS). (K2)

CO-PO, PSO Mapping:
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OBJECTIVES:

To impart the basics of technologies that are used to identify sustainable
solutions to societal problems
® To Provide awareness on Printed Circuit Board (PCB) design using
ORCAD software.
e To Raise awareness of at least three Internet of Things (1oT) projects
and their applications.
® To Upskill learners through practical experience with 3D printing and
scanning technologies.
® To prepare the learners to correctly align the ideas to SDGs
e To comprehensive knowledge on entrepreneurship and effective idea

- : chniques.
RecorgmeRgdh ke th
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MODULE-1 BASICS OF DESIGN THINKING IN ELECTRICAL AND
ELECTRONIC COMPONENTS 4
Awareness Session on Basics of Design Thinking
Study of Active & Passive Electronic Components
Study of Basic AC & DC Electrical Circuits
Study of Microprocessors & Microcontrollers

Demonstration of Arduino Board, ESP 32 Board ,Raspberry Pi Board &
PCB design software-Eagle

® Demonstration of PCB design using the software’s Orcad, Eagle etc.
MODULE-2 EMBEDDED SYSTEMS, 10T AND ROBOTICS 4

® Study of sensors and transducers

® Study of embedded protocols, IOT Protocols & Embedded C

® Demonstration of Robotics & Drone models

MODULE-3 BASICS OF MECHANICAL ENGINEERING 4
® Study of Mechanical Modeling using Fusion 360

® Demonstration of 3D Scanner,3D Printer, Laser Cutter &RD Works
Software

® Study of Slicer Software & Master Cam Software
MODULE 4 ALIGNMENT AND MAPPING OF IDEAS 4

® Project Title: Justification of SDG and SAP - Problem Statement &
Solution

MODULE-5 ENTREPRENEURSHIP SKILLS 4
® Startup Awareness
® Entrepreneurship Opportunities
® Mock Presentations
L] Innovation
® Novelty
] Feasibility
] Presentation Skills

MODULE-6 SCOUT for SDG IDEATHON 12
Evaluation Stages:

® First Round

® Second Round

® [deaPitching

Meeting No. 6 Dated: 3!} Dﬂ"

: 30 PERIODS
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REFERENCES:

1. DPKothariandl.] Nagarath, “Basic Electrical and Electronics Engineering’,
McGraw Hill Education (India) Private Limited, Second Edition, 2020

2. S.K.Bhattacharva, Basic Electrical Engineering, Pearson Education, 2019

3. Elements of Mechanical Engineering by N M Bhatt and ] R Mehta, Mahajan
Publishing House

4. Basic Mechanical Engineering by Pravin Kumar, Pearson Education

5. Robert Barton, Patrick Grossetete, David Hanes, Jerome Henry, Gonzalo
Salgueiro, “loT Fundamentals: Networking Technologies, Protocols, and
Use Cases for the Internetof Things”, CISCO Press, 2017.

6. R.EK.Mittal and 1.].Nagrath, Robotics and Control, Tata McGraw Hill, New
Delhi,4th Reprint, 2017.

7. John|.Craig,Introduction to Robotics Mechanics and Control, Third edition,
Pearson Education, 2009,

WEB REFERENCES

1. https://onlinecourses.nptel.ac.in/noc24_eell12 /preview

2. https://onlinecourses.nptel.ac.in/noc24_cs115/preview

3. https://onlinecourses.nptel.ac.in/noc24_mel04/preview

4, https://onlinecourses.nptel.ac.in/noc24_me88/preview
OUTCOMES:

Uponcompletionofthe course, the studentwill be able to:

Gain the knowledge on Basic Electronics & Electrical Circuits (K2)
Understand the Basics of Embedded systems, 10T & Robotics (K1)
Explorethe the Basicsof Mechanical Modeling (K2)

Interpret the mapping of SDGs toideas. (K4)

lllustrate the ideas in the Ideathoneventemphatically .(K4)

Sl oA
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SEMESTER - III

[
2aBSMiang | PROBABILITY AND LT |PplcpC
SDG NO. & STATISTICAL MODELLING 3(1(0|4 4!
OBJECTIVES:

® The aim of this course is to provide a solid foundation in Probability
and Statistics thereby students’ master statistical tools and models
that are of relevance to various fields of Engineering.

MODULE-1 PROBABILITY AND RANDOM VARIABLES 12

Introduction to Probability and Conditional probability - Discrete and
continuous random variables - Moments - Moment generating functions -
Binomial, Poisson, Geometric, Uniform, Exponential and Normal
distributions.

MODULE-II TWODIMENSIONALRANDOM VARIABLES )

Joint distributions — Marginal and conditional distributions - Covariance -
Central limit theorem (for independent and identically distributed random
variables).

MODULE- I LINEAR REGRESSION MODELS AND ANALYSIS OF
VARIANCE 9

Simple linear regression and correlation, multiple regression and multiple
correlation. Test of hypothesis - concept and formulation, Type I and Type 1l
errors, Neyman Pearson lemma (Statement only), Procedures of testing.
Analysis of Variance (one-way, two-way with as well as without interaction).

MODULE-IV NON-PARAMETRICINFERENCE 12
Comparison with parametric inference, use of order statistics, Sign test,
Wilcoxon signed rank test, Mann-Whitney test, Run test, Kolmogorov-Smirnov
test, Spearman’s and Kendall's test. Tolerance region.

MODULE-V ESTIMATION 9
Point estimation, criteria for good estimates (unbiasedness, consistency),
Methods of estimation including maximum likelihood estimation.

MODULE-VI TIME SERIES ANALYSISAND FORECASTING 9
Basics of Time Series: Stationary, ARIMA Models: Identification, Estimation

RBESHHSATHE by

; TOTAL: 60/PERIODS
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TEXT BOOKS:

1. Probability and Statistics for Engineers, 1. R. Miller, |. E. Freund and R.
Johnson, Bth Edition, Prentice Hall India Learning Pvt. Ltd., 2011.

2. Introduction to Probability Models, S. M. Ross, 11th Edition, Academic
Pressinc, 2014,

3. Probability and Statistics for Engineers and Scientists, Walpole. R.E,,
Myers, R.H,, Myers, S.L. and Ye. K., 8th Edition, Pearson Education, Asia,
2007.

4. The Analysis of Time Series: An Introduction, Chris Chatfield, 6th Edition,
Chapman & Hall, 2003

REFERENCES:

1. A first course in Probability, S. M. Ross, 9th Edition, Pearson Education,
India, 2013.

2. Introduction to the Theory of Statistics, A. M. Mood, F. A. Graybill and D.C.
Boes, 3rd Edition, McGraw-Hill Education, 2017,

3. Introduction to Linear Regression Analysis, D. C. Montgomery and E. Peck.,
5th Edition, Wiley, 2012.

4, Applied Regression Analysis, N. Draper and H. Smith., 3rd Edition, Wiley-
Interscience, 1998.

5. Time Series Analvsis, James D. Hamilton, 1st Edition, Princeton University
Deaee 0.
i Eess, 1 a9 -"1'

WEB REFERENCES:

1. https //www.stat.berkeley.edu/~aldous/134/gravner.pdf

2. hups://home.itk.ac.in/~shalab/regression/Chapter2-Regression-
SimpleLinearRegressionAnalysis.pdf

3. https://dlLicdst.org/pdfs/files3/22a131fac452ed75639ed5b0680
761acpdf

4. https://otexts.com/fpp2/arima.html

ONLINE RESOURCES:

. htps://www.nptelac.in/courses/110107113/

2. https://nptelacin/courses/103106123/

3. https://archive.nptelacin/courses/111/102/111102111/
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COURSE OUTCOMES

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

1. Apply fundamental concepts of probability, random variables, and
probability distributions to solve practical problems. (K3)

2. Apply concepts of joint, marginal, and conditional distributions,
covariance, and the Central Limit Theorem to solve problems involving
two-dimensional random variables, (K3)

3. Analyze linear regression models and hypothesis testing procedures,
including ANOVA, to evaluate datarelationships. (K4)

4. Analyze non-parametric inference methods for hypothesis testing when
parametric assumptionsare violated. (K4)

5.  Apply suitable point estimation methods, including maximum likelihood
estimation, and evaluate estimators based on properties such as
unbiasednessand consistency. (K3)

6. Apply time series data through ARIMA modelling for accurate forecasting
and trend analysis. (K3)
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| SEMESTER - 111
e | INTRODUCTION TO L T Plcpc
|seno.ass | MACHINE LEARNING 3[0]0|3]3
OBJECTIVES:
® To Explain and understand the ditferent tvpes of Machine learning
techniques.

® To Understand the Predictive, Descriptive and Prescriptive Analytics.

e To Apply different types of classification models in Supervised
Machine learning.

_LJB.A{J;J;LLh.&deferent regression modeling and Optimization in
Recommengedisgd leakning
Ms ﬂmm}w
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e To understand clustering techniques such as K-Medoids, hierarchical,
and density-based methods, and to learn association rule learning
with the Apriori algorithm.

e To understand different tvpes of learning techniques, such as
reinforcement, semi-supervised, active learning, and ensemble
learning, along with methods like auto encoders and KNN.

MODULE-1 INTRODUCTION TOMACHINE LEARNING 8

Introduction to Machine Learning - Types of Machine learning - Supervised
~-Unsupervised - Reinforcement Learning types - Applications of Machine
learning techniques with Case study- Banking and Finance - Healthcare
~Insurance - Issuesin Machine learning

MODULE-II DATAMODELLINGAND EVALUATION 8
Basic Types of data in Machine Learning - Exploring structure Data -
Numerical data — Categorical data - Data Quality and Remediation - Data
Preprocessing - Modeling and Evaluation- Selecting a model -Training the
models - Model Representation and Interpretability - Evaluating the
performance of the model - Improving the performance of the model.

MODULE- III CLASSIFICATION ALGORITHM 8
Introduction to Feature Engineering - Feature construction - Feature
extraction - Feature subset selection - Classification learning models and
steps - Classification Algorithms - KNN -Naive Bayes classifier- Decision Tree
- Random Forest Model - Support Vector Machine,

MODULE-1V REGRESSION MODELLING 7

Introduction to regression modeling - Simple Linear regression - Multuple
Linear Regression-Multivariate regression - Improving Accuracy ot Linear
regression model - Polvriomial Regression - Logistic regression - Maximum
likelihood Estimation - Ridge, Lassoand Elastic Netregression modeling.

MODULE-V CLUSTERINGALGORITHM 7
Introduction to Clustering — Different types of clustering techniques -
Partitioning methods - K - Medoids: Object based technique - Hierarchical

Clustering - Density based methods - Pattern Using Association Rules -
Association Rule - Apriori algorithm for association rule learning - build the

apriori principle rules.
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MODULE-VI OTHERTYPES OF LEARNING 7

Other types of learning - Types of learning beyond supervised and
unsupervised - Overview of reinforcement and semi-supervised learning -
Representation learning: Auto encoders, sparse coding - Active Learning:
Query strategies, pool-based learning - Instance Based Learning: k-NN, case-
based reasoning - Association Rules Learning - Ensemble Learning: Bagging,
Boosting, Random Forest

TOTAL : 45 PERIODS

TEXT BOOKS:

1. Stephen Marsland, “Machine Learning - An Algorithmic Perspective’,
Second Edition, Chapman and Hall/CRC Machine Learning and Pattern
Recognition Series, 2014.

2. Tom M Mitchell, “Machine Learning”, Third Edition, McGraw Hill
Education, 2017.

REFERENCES:

1. Peter Flach, “Machine Learning: The Art and Science of Algorithms that
Make Sense of Data”, First Edition, Cambridge University Press, 2012,

2. Jason Bell, "Machine learning - Hands on for Developers and Technical
Professionals” First Edition, Wiley, 2014

3. Ethem Alpaydin, “Introduction to Machine Learning 3e (Adaptive
Computation and Machine Learning Series)”, Third Edition, MIT Press,
2014,

4, Saikat Dutt, Subramanian Chandramouli, Amit Kumar Das, "Machine
Learning’, First Edition, Pearson, 2018.

5. Thomas P. Trappenberg, “Fundamentals of Machine Learning”, Oxford
University Press, 2020

WEB REFERENCES:

1. https://ocw.mit.edu/courses/electrical-engineering-and-computer-
science/6-867-machine-learning-fall-2006/

2. https://developers.google.com/machine-learning/crash-course
3. https://scikit-learn.org/stable/documentation.html

ONLINE RESOURCES:

1. https://www.geeksforgeeks.org/machine-learning/

2. https://www.simplilearn.com/tutorials/machine-learning-tutorial?
3. https://machinelearningmastery.com/start-here/
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OUTCOMES

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

1. Use the fundamental concepts of Machine Learning to identify different
types and relate them to appropriate real-world applications. (K3)

2. Apply data preparation techniques to ensure higher accuracy and
reliability in machine learning models. (K3)

3. Use classification algorithms like KNN, Naive Bayes, Decision Tree,
Random Forest, and SVM for predictions. (K3)

4. Apply an appropriate regression modeling technique and improve the
performance of the technique for a given problem. (K3)

5. Usearelevant clustering algorithm to categorize data based on patterns.
(K3)

6. Analyze and evaluate different types of Machine Learning models,

identifying suitable use cases foreach. (K4)
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OBJECTIVES:
® To analyze algorithm efficiency using time, space and recurrence-
solving methods.
@ To understand and apply linear data structures like List, stacks,
queues and their applications.
® To perform operations on tree-based data structures including binary
trees, AVL trees, splay trees and red-black trees.
»

Recommespdading tree hlgorithms effectively.

To represent graphs and apply traversal, shortest path, and minimum
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[ Syllabus /AI&DS]|

® To be able to incorporate various searching and sorting techniques in
real time scenarios.
e To learn hashing, collision resolution, and rehashing techniques.

MODULE-1 ALGORITHMANALYSIS ¥
Importance of algorithms and data structures-Fundamentals of Algorithm
Analysis: Space and Time complexity of an algorithm- Types of Asymptotic
Notations and its properties - Analysis of non-recursive and recursive
algorithms- Solving Recurrence Relations: Substitution method, Master
method and recursive Tree method.

MODULE-II LINEARDATASTRUCTURES 8
Abstract Data Types (ADTs) - List ADT- Linked List Implementation: singly
linked lists- circularly linked lists- doubly-linked lists ~Applications of lists:
Polynomial Manipulation - All operations (Insertion, Deletion, Merge,
Traversal)-Stack ADT - Operations-Evaluating arithmetic expressions-
Conversion of Infix to postfix expression - Queue ADT - Operations - Circular
Queue - Applications of Queues.

MODULE- ITII NON-LINEAR DATASTRUCTURES - TREES 7
Tree ADT: Terminologies in Tree Data Structure - Operations in Tree ADT- Tree
Traversals: lnorder, Preorder, Postorder -Binary Tree ADT- Operations in
Binary Tree ADT - Binary Search Trees- Operations in Binary Search Tree - AVL
Trees: Key Properties of AVL Trees- Operations in AVL Trees (Insertion,
Deletion) -Splay Trees (Insertion, Deletion, Searching)-Red-Black Trees and
Its operations.

MODULE -1V NON-LINEAR DATASTRUCTURES - GRAPHS 8

Graph Terminologies - Representation of Graph: Set, Linked and Matrix
Representation — Graph Traversals: Breadth-first traversal (BFS), Depth first
traversal (DFS) - Shortest Path Problem: Floyd-Warshall Algorithm, Dijkstra's
Algorithm - Minimum Spanning Tree: Prim’s Algorithm, Kruskal's Algorithm,

MODULE-V SEARCHINGANDSORTING 7

Searching: Linear Search, Binary Search. Sorting: Insertion sort, Selection sort,
Bubble sort, Quick sort- Merge Sort - Analysis of Sorting Algorithms.
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MODULE-VI HASHING 8

Hashing: Hash Functions -Collision resolution strategies- Separate Chaining -
Open Addressing: Linear Probing, Quadratic Probing, Double Hashing-Closed
Hashing - Rehashing- Extendible Hashing.

TOTAL : 45 PERIODS

TEXT BOOKS:

1. Michael T. Goodrich, Roberto Tamassia, and Michael H. Goldwasser, Data
Structures & Algorithms in Python, John Wiley & SonsInc., 2021.

2. Anany Levitin, "Introduction to design and analysis of algorithms",3rd
Edition, Pearson Education,2017.

REFERENCES:

1. Alfred V. Aho, John E. Hopcroft and Jeffry D. Ullman, Data Structures and
Algorithms, Pearson Education, New Delhi, 2006.

2. Mark Allen Weiss, —Data Structures and Algorithm Analysis in C++
Fourth Edition,Pearson Education, 2014,

3. Sara Baase and Allen Van Gelder, Computer Algorithms - Introduction to
Design & Analysis, Third Edition, Pearson Education, New Delhi, 2000.

|,

WEB REFERENCES:

Lo ohttps//wwwgeeksforgeeks.org/c-language-set-1-introduction/

2. https://www.codechef.com/certification/data-structures-and-
algorithms/prepare

3. https://wwww3schools.in/data-structures-tutorial /intro/

ONLINE RESOURCES:

https://nptel.ac.in/courses/
https://www.w3schools.in/data-structures-tutorial /
https://www.tutorialspoint.com/data_structures_algorithms/

Mt

5]

OUTCOMES

Upon completion of the course, the studentwillbe able to:

1. Apply algorithmic analysis using time, space, and recurrence-solving
methods to improve computational efficiency.(K3)

2. Use lists, stacks, and queues to develop efficient problem-solving
programs.(K3)

3. Utilize tree structures to organize and retrieve hierarchical data
effectively in programming tasks.(K3)
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4. Apply graph algorithms to determine connectivity and optimal paths in
network problems.(K3)

5. Analyze searching and sorting algorithms to evaluate their efficiency for
various data-handling scenariosin real-time applications. (K4)

6. Apply hashing, collision resolution, and rehashing techniques to ensure
efficient data access and storage. (K3)
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OBJECTIVES:

o o understand the tvpes and characteristics of standard and
biomedical signals
® To gain knowledge about the various physiological parameters both

electrical and non-electrical and the methods of recording and
transmitting these parameters

® To gain knowledge in removing the noise and artifacts in biomedical
signals

® To provide fundamentals of the image in time and frequency domain
To study different hiomedical imaging techniques such as X-ray, CT,
MRI, and ultrasound, and basic image enhancement methods.

® To understand techniques for biomedical image processing, including
segmentation, feature extraction, and restoration.

MODULE-I INTRORUCTION TOSIGNALSAND BIOSIGNALS 8

Starrdar rats=Step, Ramp, Pulse, Impulse, Real and complex exponentials
RE*’%W‘{FK"[HEF*&H; Clasgification of signals - Continuous time (CT) and Discrete
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Time (DT) signals, Periodic & Aperiodic signals, Energy & Power signals,
Sources of biomedical signals, Bio signals characteristics - Origin of
biopotential and its propagation.

MODULE-1l MEASUREMENT OF BIO SIGNALS 7
Bio potential electrodes- classification of electrodes, Electrode configurations,
Biological amplifiers: Need for bio-amplifier - Differential bio-amplifier -
Single-ended amplifier, ECG, EEG, EMG, PCG, Typical waveforms and signal
characteristics.

MODULE - 111 REMOVAL OF NOISEAND ARTIFACTS FROM BIOMEDICAL
SIGNALS 8

Random and Structured Noise, Physiological Interference, Stationary and
Nonstationary Processes, Noises and Artifacts Present in ECG, Time-domain
Filters - Synchronized averaging, Moving Average Filters, Derivative-based
operators to remove low-frequency artifacts. Frequency domain filters -
Removal of High-Frequency noise, Removal of Low-Frequency noise.

MODULE -1V FUNDAMENTALS OF IMAGE PROCESSING 8
Image perception: MTF of the visual svstem, Monochrome vision model, Image
fidelity criteria, Colour vision model, Image sampling and quantization - Two-
dimensional sampling theory, Image guantization, Optimum mean square
quantizer, Image transtorms - 2D-DFT, Sine, Cosine transforms.

MODULE-V BIOMEDICALIMAGING TECHNIQUES 7

X-ray based imaging, CT MRI and Ultrasound imaging - Basic principles and
applications-Preprocessing - Noise removal, normalization, Image
Enhancement operations - Contrast enhancement, smoothing. Histogram
modeling - Histogram equalization and specification.

MODULE-VI BIOMEDICALIMAGE PROCESSING AND FEATURE
EXTRACTION 7

Image restoration - Basic concepts, Inverse and Wiener filtering, Overview of

image segmentation - Thresholding, region-based methods-Spatial feature

extraction — Shape and texture features-Edge detection - Gradient-based
methods, Canny edge detector-Feature extraction.

LIST OF EXPERIMENTS: 15

1. Write a program to represent and plot basic discrete-time signals such as
unitimpulse, unit step, ramp, exponential, and sinusoidal signals,
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2. Developa program to simulate common bio-signals such as ECG, EEG, and
EMG using standard signal models or available datasets.

3. Write a program to load and analyze ECG signals to detect key waveform
components such as P, QRS complex, and T waves. Plot the signal and
annotate important features.

4, Write a program to analyze EEG signals by plotting raw EEG data, filtering
noise, and identifying basic frequency bands such as delta, theta, alpha,
and beta.

5. Developaprogram to analyze EMG signals by applying signal rectification
and envelope detection techniques. Visualize the time-domain features of
the EMG signal.

6. Write a program to read and display a grayscale biomedical image and
generate its negative image. Display both original and negative images
side by side.

7. Develop a program to compute and display the histogram of a biomedical
image. Perform histogram equalization to enhance the contrast of the
image and display the result.

8. Write a program to perform image enhancement using intensity (gray-
level) slicing techniques. Apply both binary and linear slicing and display
the enhanced images.

TOTAL : 60 PERIODS

TEXT BOOUKS:

1. Allan V. Oppenheim, S. Wilskv and S. H. Nawab, “Signals and System’,
Pearson, 2015

2. Leslie Cromwell, "Biomedical Instrumentation and Measurement”,
Prentice Hall of India, New Delhi, 2007,

REFERENCES:

1. Khandpur, R.S., "Handbook of Biomedical Instrumentation”, TATA Mc
Graw-Hill, New Delhi, 2003,

2, John G. Webster, "Medical Instrumentation Application and Design”, 3rd
Edition, Wiley India, 2009

3. Rafael C. Gonzalez and Richard E. Woods, “Digital Image Processing”,
Fourth Edition, Pearson Education, 202 1, New Delhi

4. Joseph]. Carr and John M. Brown, “Introduction to Biomedical Equipment
Technology”, John Wiley and Sons, New York, 2004,

5. Anil]Jain, “Fundamentals of Digital Image Processing”, PHI, 2006,

6. Dhawan, Atam P. Medical Image Analysis. Wiley-Interscience Publication,

New Jersey
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| Syllabus /AI&DS]
7. Sridhar, S. Digital Image Processing. Oxford University Press, Second
Edition,2016, New Delhi.

8. Alasdair Mc Andrew, "Introduction to Digital Image Processing with
Matlab”,Cengage Learning 2011, India

9. John L. Semmlow, “Bio signal and Biomedical Image Processing Matlab
Based applications”, Marcel Dekker Inc., New York,2004

WEB REFERENCES:

1. http://digimat.in/nptel/courses/video/108105101/L01.html
2. http://digimat.in/nptel /courses/video/117105135/L01.html
3. https://www.physio-pedia.com/Medical_Imaging

ONLINE RESOURCES:
1. http://digimat.in/nptel/courses/video/105107160/L01.html|
2. http://digimat.in /nptel /courses/video/117105079/117105C79.html

LABREQUIREMENTS:
1. MATLAB/Equivalent compiler-30NOs

OUTCOMES
Upon completion ofthe course, the student will be abie to:

1. Apply the fundamental concepts of various signals and biomedical signals
tointerpretreal-world examples and practical applications. (K3)

2. Use appropriate methods to identifyv and explain the amplitude and
frequency features of ECG, EEG, EMG, and PCG bio-<ignals. (K3)

3. Apply appropriate time domain and frequency domain filters on
biomedical signals and biomedical images to remove artifacts and to
enhance images. (K3)

4. Use fundamental concepts of image processing and various
transformation techniques to analyze and enhance digital images. (K3)

5. Apply appropriate image enhancement techniques to improve biomedical
images tor better visualization and diagnosis. (K3)

6. Analyze the effectiveness of different feature extraction methods in
biomedical image processing tasks. (K4)

5. el

Board of Studies of __AJ -0 dept,

Meeting No. _ 1 Dated: 21|y a5

Recommended by BnngdAJEngH
| rtiag

Arifusi eiligency ane

| 72 |




CO-PO,PSO MAPPING:

[_5 yllabus

/AI&DS|

pot | Po2 | Pos | Pos | pos | pos | por | pos | pos | poto | pon | psor | psoz
co1 3 2 - - - - = |- | - | 2 z
gl sl <] = | = . 3 |3
cos | 2 | 3 2 | - 2 - 3 |3
co4 | 3 2 - - - - . - it ? 2
cos | 2 | 3 3 | & 3 - - |- - - 3 |2
oe| 812 ] 3l 8l B <]=]= -1 3]3 |3
SEMESTER - III
24HSMC301 | \y1yERSAL HUMAN VALUES -1l | L | T |P cpic |
OBJECTIVES:
® Development of a holistic perspective based on self-exploration about
themselves (human being), family, society and nature /existence
® Developing clarity with harmony in the human being, family, society
and nature/existence
e Strengthening of self-reflection,
® Development of commitment and courage to act.
© Recognizing the potential of excellence than competition
SYLLABUS:

The course has 28 lectures and 14 practice sessions in 6 modules:

MODULE-1

COURSE INTRODUCTION - NEED, BASICGUIDELINES,
CONTENTAND PROCESS FOR VALUE EDUCATION
1. Purpose and motivation for the course, recapitulation from Universal

Human Values-|

(5+2)

2. Self-Exploration-whatisit? - Its content and process; 'Natural Acceptance’

and Experiential Validation- as the process for self- exploration

3. Continuous Happinessand Prosperity- A look atbasic Human Aspirations
4. Right understanding, Relationship and Physical Facility- the basic

their correct priority

Re o miEifdsid g

ing Happiness and Prosperity correctly-A critical appraisal of

the currentscenafio
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Include practice sessions to discuss natural acceptance in human being as the
innate acceptance for living with responsibility (living in relationship,
harmony and co-existence) rather than as arbitrariness in choice based on
liking-disliking

MODULE-1I UNDERSTANDING HARMONY IN THE HUMAN BEING -

HARMONY IN MYSELF (5+2)

6.  Method to fulfil the above human aspirations: understanding and living in
harmony at various levels.

7. Understanding human being as a co-existence of the sentient 'I' and the
material 'Body’

8. Understanding the needs of Self ('I') and 'Body' - happiness and physical
facility

9. Understanding the Body as an instrument of 'I' (I being the doer, seer and
enjoyer)

10. Understanding the characteristics and activities of 'I' and harmony in 'T’

11. Understanding the harmony of I with the Body: Sanyam and Health;
correctappraisal of Physical needs, meaning of Prosperity in detail

Include practice sessions to discuss the role others have plaved in making

material goods available to me. Identifying from one's own life. Differentiate

between prosperity and accumulation. Discuss program for ensuring health vs

dealing with disease

MODULE-I1I UNDERSTANDING HARMONY IN THE FAMILY AND SOCIETY
HARMONY IN HUMAN-HUMAN RELATIONSHIP (6+2)

12. Understanding values in human-human relationship; meaning of Justice
(nine universal values in relationships) and program for its fulfilment to
ensure mutual happiness; Trust and Respect as the foundational values
ofrelationship

13. Understanding the meaning of Trust; Ditference between intention and
competence

14. Understanding the meaning of Respect, Difference between respect and
differentiation; the othersalient values in relationship

15. Understanding the harmony in the society (society being an extension of
family): Resolution, Prosperity, fearlessness (trust) and co-existence as
comprehensive Human Goals

Include practice sessions to reflect on relationships in family, hostel and

institute as extended family, real life examples, teacher-student relationship,

goal of education etc. Gratitude as a universal value in relationships. Discuss

l
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MODULE -1V UNDERSTANDING HARMONY IN THE NATUREAND
EXISTENCE - WHOLE EXISTENCE AS COEXISTENCE  (6+2)

16. Understanding the harmony in the Nature

17. Interconnectedness and mutual fulfilment among the four orders of
nature-recvclability and self- regulation in nature

18. Understanding Existence as Co-existence of mutually interacting units in
all-pervasive space

19. Holistic perception of harmony atall levels of existence.

Include practice sessions to discuss human being as cause of imbalance in

nature (film "Home" can be used), pollution, depletion ofresources and role of

technology etc.

MODULE-V IMPLICATIONS OF THEABOVE HOLISTICUNDERSTANDING
OF HARMONY ON PROFESSIONAL ETHICS (4+4)
20. Visualizing a universal harmonious order in society- Undivided Society,
Universal Order- from family to world family
21. Naturaiacceptance of humanvalues
22. Definitiveness of Ethical Human Conduct

23. Basis for Humanistic Education, Humanistic Constitution and Humanistic
Universal Order

24. Competence in professional ethics: a. Ability to utilize the professional
competence for augmenting universal human order bh. Ability to identify
the scope and characteristics of people- friendly and eco friendly
production systems, c. Ability to identify and develop appropriate
technologies and management patterns for above production systems.

MODULE-VI UNIVERSAL HUMAN ORDER (4+3)

25. Programs to ensure Sanyam and Health

26. Case studies of typical holistic technologies, management models and
production systems

27. Strategy for transition from the present state to Universal Human Order: a.
At the level of individual: as socially and ecologically responsible
engineers, technologists and managers b. At the level of society: as
mutually enriching institutions and organizations

28. Sumup.

Include practice Exercises and Case Studies will be taken up in Practice
(tutorial) Sessions eg. to discuss the conductas an engineer or scientist etc

TOTAL: 45 PERIODS

B
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TEXT BOOKS:

1. AFoundation Course in Human Values and Professional Ethics, R R Gaur, R
Asthana, G P Bagaria, 3rd Revised Edition, Excel Books, New Delhi, 2019.
ISBN978-93-87034-47-1.

REFERENCES:

1. AICTE Model Curriculum in Humanities, Social Science and Management
Courses (UG Engineering & Technology)leevan Vidya: Ek Parichaya, A
Nagaraj, Jeevan Vidya Prakashan, Amarkantak, 1999.

2. Human Values,A.N. Tripathi, New Age Intl. Publishers, New Delhi, 2004.
3. TheStory of Stuff (Book).

The Story of My Experiments with Truth - by Mohandas Karamchand
Gandhi

Smallis Beautiful - E. F Schumacher.

Slow is Beautiful - Cecile Andrews

Economy of Permanence-]C Kumarappa
Bharat Mein Angreji Raj- Pandit Sunderlal

Rediscovering India- by Dharampal

10. Hind Swarajor indian Home Rule - by Mohandas K. Gandhi
11. India Wins Freedom - Maulana Abdul Kalam Azad

12. Vivekananda- Romain Rolland (English)

13. Gandhi- Romain Rolland (English)

o

e g

OUTCOMES

Upon compietion ofthe course, the student will be able to:

1. Expressthe harmony of relationship among human being, family, society,
nature and existence with rightunderstanding and right feeling. (K2}

2. Develop the responsibility of handling problems by finding holistic and
sustainable solutions based on the natural acceptance for maintaining
mutual human relationships. (K2)

3. Develop a holistic perspective of life based on self-exploration about self,
family, society and nature/existence. (K2)

4. Elucidate a critical ability for dedicative commitment towards human
values, relationships and society. (K2)

5. Implement the process of verification and validation of learning in daily
life. (K2)

6. Develop self reflection, commitment and courage to act in life chailenging
situations. (K2)
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ARMY WING
PERSONALITY DEVELOPMENT 9
PD3 Group Discussion: Change your mindset, Time Management, Social
Skills 2
PD5 Public Speaking 3
LEADERSHIP 7
L2 Case Studies: AP] Abdul Kalam, Deepa Malik, Maharana Pratap, N
Narayan Murty, Ratan Tata, Rabindra Nath Tagore, Role of NCC
cadetsin 1965 7
DISASTER MANAGEMENT 13
DM1 Disaster Management Capsule: Organisation, Types of Disasters,
Essential Services, Assistance, Civil Defence Organisation 3
DM 2 Initiative Training, Organising Skills, Do's & Don't's, Natural
Disasters, Man Made Disasters 9
DM 3 Fire Service & Fire Fighting 1
ENVIRONMENTAL AWARENESS & CONSERVATION 3
EA1 Environmental Awarenessand Conservation 3
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GENERALAWARENESS 4
GA1 General Knowledge 4
ARMED FORCES 6

AF1 Armed Forces, Army, CAPF, Police 6

ADVENTURE 1

AD1 Introduction to Adventure Activities 1
BORDER & COASTAL AREAS 2
BCA1 History, Geography & Topography of Border/Coastal areas 2
TOTAL: 45 PERIODS
NAVAL WING
PERSONALITY DEVELOPMENT 9
PD3 Group Discussion: Change your mindset, Time Management, Social
Skills 6
PD5 Public Speaking 3
LEADERSHIP 7
L2 Case Studies: AP] Abdul Kalam, Deepa Malik, Maharana Pratap, N
Narayan Murty. Ratan Tata, Rabindra Nath Tagore, Role of NCC
cadetsin 1965 7
DISASTERMANAGEMENT 13
DM1 Disaster Management Capsule: Organisation, Types of Disasters,
Essential Services, Assistance, Civil Defence Organisation 3
DM 2 Initiative Training, Organising Skills, Do's & Don't's, Natural
Disasters, Man Made Disasters 9
DM3 FireService & Fire Fighting 1
ENVIRONMENTALAWARENESS & CONSERVATION 3
EA 1 Environmental Awareness and Conservation 3
GENERALAWARENESS 4
GA1 General Knowledge 4
NAVAL ORIENTATION 6
| ARl —ArmedF and Navy Capsule 3
ReGomqme g Naritim Security and ICG 3
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ADVENTURE 1
AD1 Introduction to Adventure Activities 1
BORDER & COASTAL AREAS 2
BCA1  History, Geography & Topography of Border/Coastal areas 2

TOTAL: 45 PERIODS

AIR FORCE WING
PERSONALITY DEVELOPMENT 9

PD3 Group Discussion: Change your mindset, Time Management, Social
Skills 6
PD5 Public Speaking 3
LEADERSHIP 7

L2 Case Studies: AP] Abdul Kalam, Deepa Malik, Maharana Pratap, N

Narayan Murty, Ratan Tata, Rabindra Nath Tagore, Role of NCC
cadetsin 1965 £
DISASTER MANAGEMENT 13

DM 1 Disaster Management Capsule: Organisation, Types of Disasters,
Essential Services, Assistance, Civil Defence Organisation 3

DM 2 Initiative Training, Organising Skills, Do's & Don't's, Natural
Disasters, Man Made Disasters 9
DM3 Fire Service & Fire Fighting 1
ENVIRONMENTAL AWARENESS & CONSERVATION 3
EA1 Environmental Awareness and Conservation 3
GENERALAWARENESS 4
GAl General Knowledge 4
GENERALSERVICEKNOWLEDGE 6
GSK1 Armed Forces & |AF Capsule 2
GSK2  Modes of Entry in IAF, Civil Aviation Z
GSK3  Aircrafts - Types, Capabilities & Role 2
ADVENTURE 1
AD1 Introduction to Adventure Actitivities 1

Recommended uy .
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BORDER & COASTAL AREAS 2
BCA1  History Geography & Topography of Border/Coastal areas 2

TOTAL :45 PERIODS

SEMESTER - 111

f;ﬂ';ﬁm OPERATING SYSTEMS L|T|P|CPC
SDG NO. 4 & 9 LABORATORY WITH THEORY 1/0(4|5(3
OBJECTIVES:

® Tounderstand a fundamental understanding of operating systems

and its

functionalities

® To understand processes, CPU scheduling techniques, and threading
models, along with the challenges involved in multithreading.

e Tolearn about process synchronization and different methods for
handling and recovering from deadlocks.

® Tolearn about memory management methods, including paging,
segmentation, and virtual memory, and to understand issues like
fragmentation and thrashing.

e Toundcrstand the structure and management of file systems,

includi

ng disk scheduling, file access methods, and free space

management.
® To be familiar with the basics of Linux system and Mobile OS like i0S

and An

MODULE-1

dronid

OPERATING SYSTEM OVERVIEW 10

Computer System Overview - Elements and organization; Introduction to
Operating System - Objectives and functions, Evolution of Operating Systems -
Types of Operating Systems; System Calls - Types of system calls, System

programs.

List of Experiments:

I. Perform the installation of a Windows Operating System (e.g., Windows
10/11)onaphysical machine orvirtual environment.

2. Demonstrate the use of basic UNIX/Linux commands related to file

handling,

MODULE-TI

process management, and directory operations.

PROCESS MANAGEMENT - CONCEPTS & SCHEDULING 10

ReqBRES g

Board of Studies of PJ -5 dept.

l"[ €55 Toncept, Process Scheduling, Operations on Processes;
: Schefuling criteria, FCFS, S]F, Priority, RR, Multilevel Queue
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Scheduling , Multilevel Feedback Queue; Threads - Multithreading models,
Threadingissues.
Listof Experiments:

1. Write and execute a C program in a Linux environment to demonstrate
process management using the following svstem calls:

fork() -tocreate anew process

exit() -toterminate a process

getpid() - to get the process 1D

wait() - to make the parent wait for the child to finish
close()-to close afile descriptor

2. Write a C program to simulate and implement multiple CPU scheduling
algorithms. Your program should allow the user to input the number of
processes, their relevant attributes (such as burst time, arrival time, and
priority), and simulate the scheduling of these processes using different
algorithms. The output should display essential performance metrics for each
process and optionally the average performance values.

MODULE-I11 PROCESS SYNCHRONIZATION & DEADLOCKS 10

Process Synchronization - The critical-section problem, Synchronization
hardware, Mutex locks, Semaphaores, Classic problems of synchronization,
Critical regions, Monitors; Deadlock - System model, Deadlock
characterization, Methods for handling deadlocks, Deadlock prevention,
Deadlock avoidance, Deadlock detection, Recovery from deadlock.
ListofExperimments:

1. Write a C program to simulate the Banker's Algorithm for deadlock
avoidance. The program should take input for the number of processes,
resource types, allocation matrix, maximum matrix, and available resources. It
should calculate the need matrix and determine if the system is in a safe state,
If safe, display the sate sequence; otherwise, indicate that the system is unsafe.
2. Write a C program to simulate the Banker's Algorithm for deadlock
prevention. The program should take input for the number of processes,
resource types, allocation matrix, maximum matrix, and available resources. It
should calculate the need matrix and determine if the system is in a safe state.
If safe, display the safe sequence; otherwise, indicate that the system is in an
unsafe state.

MODULE -1V MEMORY & STORAGE MANAGEMENT 10

Main Memory - Background, Swapping, Contiguous & Non-Contiguous
Allocation, Fragmentation (Internal & External), Compaction, Paging-
Structure of a page table- Segmentation- Virtual Memory- Demand Paging-
Paging- Page Replacement Algorithms- Allocation of

81 | ,/S,.W
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Frames- Thrashing.
List of Experiments:

1. Write a C program to implement the following Memory Allocation
Methods

a.FirstFit b.WorstFit c BestFit
2. WriteaC programto simulate the following page replacementalgorithms
a.FIFO b. LRU c.LFU

MODULE-V FILESYSTEMS 10
Overview of Mass Storage Structure, Disk Structure, Disk Scheduling and
Management, RAID Structure; File-System Interface - File concept, Access
methods, Directory Structure, Directory organization- File System
Implementation - Allocation Methods, Free Space Management.

Listof Experiments:

1. Implementthe following file allocation strategies in C:

a. Sequential Allocation: Allocate files in contiguous memory blocks.

b. Indexed Allocation: Use an index block to point to the file's data blocks.
c. Linked Allocation: Store files as alinked list of blocks.

2. Developa Cprogram to simulate multiple disk scheduling algorithms. The
program should implement FCFS, SSTF, SCAN, and C-SCAN, and demonstrate
how these algorithms handle aisk requests in terms of seek times and request
order.

MODULE-VI CASESTUDY 10

Linux System - Design Principles. Kernel Modules, Process Management,
Scheduling, Memory Management; Mobile 0S - 108 and Android - Architecture
and SDK Framework; Comparison of UNIXand Windows.

List of Experiments:

1. Use VMware to install a Linux operating system as a guest on a virtual
machine. Ensure the virtual machine is configured with suitable resources like
CPU, memory, and storage to successfully run the Linux OS in a virtualized
environment.

TOTAL : 60 PERIODS

LAB REQUIREMENTS

1. Standalone desktops with C / C++ / Java / Equivalent compiler 30 Nos.
with Linux 0S

Recommended by
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TEXT BOOKS:

1. Abraham Silberschatz, Peter Baer Galvin and Greg Gagne, “Operating
System Concepts’, 10th Edition, John Wiley and Sons Inc,, 202 1.

2. William Stallings, "Operating Systems =internals and Design Principles”,
Pearson 7th Edition, 2012.

REFERENCES:

1. Ramaz Elmasri, A. Gil Carrick, David Levine, “Operating Systems - A Spiral
Approach’, Tata McGraw Hill Edition, 2010.

2. Achyut S.Godbole, Atul Kahate, "Operating Systems”, McGraw Hill
Education, 2016.

3. Andrew S. Tanenbaum, “Modern Operating Systems”, Fourth Edition,
Pearson Education, 2015.

4. GaryNutt,"Operating Systems”, Third Edition, Pearson Education, 2004.

5. Harvey M. Deitel, "Operating Systems”, Third Edition, Pearson Education,
2004,

6. Daniel P Bovet and Marco Cesati, “Understanding the Linux kernel”, 3rd
edition, O'Reilly, 2005.

7. Neil Smyth, "iPhone i0S 4 Development Essentials - Xcode”, Fourth
Edition, Payload media, 2011.

WEB REFERENCES:
https://nptel.acin/courses/106/106/106106144 /
https://www.coursera.org/courses?query=operating%20system
https://www.computerhope.com/jargon/o/os.html
https://www.os-bock.com /059 /slide-dir/
http://web.iitd.ac.in/~minati/MTL458.html

L

ONLINE RESOURCES:

1. https://www.udacity.com/course/introduction-to-operating-systems--
ud923

2. https://treevideolectures.com/course/3670/introduction-to-
operating- systems

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

1. Applythe knowledge of operating system concepts, structure, and types to
i ; callsand interact with system programs. (K3)

REEP"%%EE&.WUUS €PU scheduling algorithms and process/thread
Board of StudiagﬁniEE"EE“EE&P“EPE to solve scheduling-related problems in operating
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systems. (K3)

Analyze process synchronization mechanisms and develop solutions to
avoid orrecover from deadlocks using appropriate algorithms. (K4)

Apply memory management techniques, including paging, segmentation,
and allocation strategies, to efficiently manage main memory. (K3)
Implement file allocation strategies and disk scheduling algorithms to
understand file system managementand storage structures, (K3)
Examine the internal architecture and features of Linux, i0S, and Android
operating systems, and compare their functionalities with
Windows/UNIX systems. (K4)

CO-PO,PSOMAPPING:
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SEMESTER - 111
24 P91 DATABASE MANAGEMENT SYSTEMS | L | T |P |CP|C
SDGNO.L &9 | LABURATDRY WlTH THEOM 1 ﬂ "‘ 5 3
OBJECTIVES:
e To design a database using ER diagrams, convert them to Relational
Databases and to write SQL Queries.
® To learn SQL and normalization techniques for efficient database
design.
® o understand the fundamental concepts of Transaction Processing,
Concurrency Control techniques, and Recovery procedures.
derstand file organization, indexing, and hashing techniques for
Recommefifiel $iata dtorage and retrieval
e B E_M___
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® To explore distributed and object-oriented databases, focusing on
architecture, data storage, and advanced query languages

® To study query processing, optimization techniques, and explore XML
databases, including XML schema and Xauery.

MODULE-I DATABASE DESIGN 10

Purpose of Database System - Views of Data - Database System Architecture -
Data Models - Entity Relationship Model - ER Diagrams - Enhanced ER Model
- Introduction to Relational Databases - Relational Model - ER-to-Relational
Mapping - Keys - Relational Algebra.

List of Experiments:
a) DataDefinition Language - Create, Describe, Alter, Truncate, Drop

i) Create the employee table with the following columns (EMP ID, EMP
NAME, EMP AGE)

i) Useacommandtodescribe the structure ofthe employee’s table.

iii) Write an SQL statement to alter the employees table to add a new column
salary.

iv] Use a command to truncate the employees table, removing all rows but
keeping the structure intact.

v) Write a command to drop the employees table completely from the
database,

b) DataManipulation Language - Insert, Select, Update, Delete

1)  Write an SQL command to insert a new student with (ID, NAME and
GRADE)

1) Writeaselect query toretrieve allrecords from the student’s table.
iit] Write an SQL command to update the grade of the student with ID,

iv) Writean SQL command to delete the student record with their NAME.
¢) Transaction Controi Language - Commit, Rollback, and Savepoint

1) Insertanewl|Dandnameand SetaSAVEPOINT after the insertion.

1i]) Insertanother 1D and name. Note that the second insertion was a mistake,
s0 ROLLBACK to the savepoint.

i) COMMIT the transaction to make the first insertion permanent in the
database.

MODULE-II RELATIONAL DATABASES 10

SQL Fundamentals - Advanced SQL features - Embedded SQL- Dynamic SQL-
Functional Dependencies - Non-loss Decomposition - First - Second - Third

ncy Preservation - Boyce/Codd Normal Form - Multi
%ﬁﬁ&@ﬁf?ﬂe {Hendes anfl Fourth Normal Form - Join Dependencies and Fifth

Board %H& I:ELFS?I;'";E‘{, upydept. e f; l‘f ___j
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Listof Experiments:

Database Querying:

a) Writesimple SQL queries to perform the following

1) Retrieveallthe records from the student’s table,

1) Display only the name and grade of each student.

11i) Selectall students who have scored more than 80.

iv] Displayall student records sorted by grade in descending order.

v) Retrieve only the firsttwo records from the table.

b) Nested Queries

i) Retrieve the employee(s) who earn the highest salary in the company
using a subquery.

1i) Display the names and salaries of employees whose salary is above the
average saiary of all employees.

1ii) Find the department(s) where the lowest salary is paid, using a nested
query.

iv) List all employees whose department_id is found in a list of departments

where at least one employee earns more than 100000, using a multi-row
subquery.

() Joins(InnerJoin, Left Join, Right Join, Full Join, Cross Join )
1)  Write a SQL query to list the names of all employees along with their

department names, only for those employees who have a corresponding
departmentin the departiments table. Use an INNER JOIN.

i) Write a SQL query to retrieve a list of all employees and their department
names. If an employee does not belong to any department, show the
departmentname as NULL. Usea LEFT JOIN.

i) Write a SQL query to list all departments along with the names of
employees working in those departments. If a department has no
employees, display NULL for employee names.Use a RIGHT JOIN.

v} Write a SQL query to list all employees and all departments, even if some
employees are not assigned to a department and some departments have
no employees. lJsea FULLOUTER JOIN.

v]) WriteaSQL querytolistall possible combinations of employee names and

department names from the employees and departments tables. Use a
CROSSJOIN

MODULE-III TRANSACTIONS 10

Transaction Concepts — ACID Properties - Schedules - Serializability -
Concurrency Control - Need for Concurrency - Locking Protocols - Two-Phase

Loeking =DEIITOCK]- Transaction Recovery - Save Points - [solation Levels -
RecoelEsS),
i ities for Comcurrency and Recovery, el
i = dept.
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List of Experiments:

a) WriteaSQL program for adding two numbers and displaying the sum.
b) WriteaSQLprogram toprintaseries of "n" numbers usinga forloop.

c] WriteaSQLprogramto printaseries of “n” numbers using a while loop.

MODULE -1V IMPLEMENTATION TECHNIQUES 10
RAID - File Organization - Organization of Records in Files - Indexing and
Hashing -Ordered Indices - B+ Tree Index Files - B Tree Index Files - Static
Hashing - Dynamic Hashing

Listof Experiments:

a) WriteaSQL program for debitinganamountfroman entryinatable

b) WriteaSQL program todetermine the sum ofa series ofn numbers.

c) WriteaSQL program to determine the factorial of the given number.

MODULE-V DATABASE MODELS 10

Distributed Databases - Architecture - Data Storage - Transaction Processing
~ Object-Based Databases - Object Database Concepts — Object Relational
Features - 0DMG Object Model -ODL - 0QL

Listof Experiments:

a) WriteaSQL program for reversinga string using the for loop.

b} WriteaS)L programto implement Fibonacci series.

c) WriteaSQL program for displaying a particular attribute from a table.

MODULE - VI ADVANCED TOPICS 10
Query Processing Overview — Algorithms for SELECT and JOIN operations -
(QJuerv optimization using Heuristics - Cost Estimation - XML Databases - XML
Hierarchical Model-DTD-XML Schema-XQuery.

Listof Experiments:

a) Mini Project (Banking System) Connect Oracle Database from Visual Basic
for Banking System.

TOTAL: 60 PERIODS

LAB REQUIREMENTS
Front end: VB/VC ++/JAVA or Equivalent
Back end: Oracle / SQL / MySQL/ Postgres / DB2 or Equivalent

TEXT BOOKS:

L._Abraham Silberschatz, Henry F. Korth, S, Sudharshan, “Database System
Recommoaoesd’ Beventh Edition, Tata McGraw Hill, 2020,

- ]
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2. Ramez Elmasri, Shamkant B. Navathe, “Fundamentals of Database
Systems”, Seventh Edition, Pearson Education, 2022.

REFERENCES:

1. Avi Silberschatz, Henry F. Korth, S. Sudarshan, “Database System
Concepts”, Seventh Edition, McGraw-Hill Education,2019.

2. Raghu Ramakrishnan, “Database Management Systems”, Fourth Edition,
McGraw-Hill Education,2015.

WEB REFERENCES:
1. https://swayam.gov.in/nd1_noc19_cs46/

2. http://www.nptelvideos.in/2012/11/database-management-
system.html

3. https://www.classcentral.com/course/swayam-database-management-
system-9914
4. https://www.w3schools.com/sql/default.asp

5. https://www.khanacademy.org/computing/computer-programming/
sql

OUTCOMES

Upon completion ofthe course, the studentwill be able to:

1. Apply database concepts to design ER models, map entities to relational
schemas, and implement the design using SQL. (K3)

2. Select and apply normalization techniques and functional dependencies
to enhance and optimize relational database design. (K3)

3. Utilize SQL queries for transaction processing and apply concurrency
control mechanisms based on ACID properties, (K3)

4. Apply query processing and optimization strategies, including relational

algebra and heuristicrules to improve SQL execution efficiency. (K3)

Identify appropriate indexing and hashing methods, such as B-Treeand B+

Tree, for efficient organization and retrieval of database records. (K3)

6. Analyze query optimization and XML database concepts to enhance the
design and performance of applications like a banking system. (K4)

g |
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24AITP301 L|T|P|CPC
SHE oL & APTITUDE SKILLS -1 olol2211
APTITUDE & COGNITIVE SKILLS — PHASE 1
OBJECTIVES:
® Enrich students on quantitative ability, reasoning ability, and verbal
ability

® Build a strong foundation for solving recruitment-based problems
with speed and accuracy.

® Enhance creative thinking skills and Strengthen problem-solving
skills.

MODULE -1  QUANTITATIVE ABILITY 22

Number Properties, Speed Math, HCF and LCM, Percentages, Time and Work,
Time Speed and Distance, Ratio Proportion and Variations, Averages Mixtures
and Alligation

MODULE - 11 QUANTITATIVE ABILITY REASONING ABILITY 16

Profit and Loss, Simple Interest and Compound Interest, Blood Relation,
Directions, Coding and Decoding, Series, Ranking and Arrangements

MODULE - 1l VERBAL ABILITY 7

Subject-Verb Agreement, Tenses, Prepositions - Concepts, Error Spotting,
Sentence Correction, Fill in the Blanks

TOTAL: 45 PERIODS

Recommended vy
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REFERENCES:

1. Quantitative Aptitude for Competitive Examinations - R.S. Aggarwal
2. A Modern Approach to Logical Reasoning - R.S. Aggarwal

3. High School English Grammar & Composition - Wren & Martin

4. Word Power Made Easy - Norman Lewis,

5. Fast Track Objective Arithmetic - Rajesh Verma

LIFE SKILLS, RANGER AND ROVER & BIS STANDARDS - PHASE 2
OBJECTIVES:
® Familiarize the team and leadership skills.
® (ain Scouting spirit
® Understand the standards relevant to AI&DS.

MODULE-1  JEEVAN KAUSHAL 2.0 - TEAM SKILLS AND LIFE SKILLS 12

Trust and Collaboration: Importance of Trust in Creating a Collaborative
Team- Agree to Disagree and Disagree to Agree - Spirit of Teamwork -
Understanding Fear of Being Judged and Strategies to Overcome.

Brainstorming: Basics and the process - Effective technique for ideation -
Tvpes - Importance and Benefits

Internal Communication: Internal Communication - Meaning and the Need,
Use of Various Channels for Transmitting Information to Team Members
including Digital and Physical.

Leadership Skills: Leadership concept - Leadership skills - Leadership
moralities - Leadership models

MODULE-11 RANGER AND ROVER 10
Four Bonds of BSG: Sign, Salute, Left Handshake, Moto and Good Turn.
Discipline and Uniform: Uniform of Rovers and Rangers, 14 Programme

ideals.

Knowledge of Merit: Know about Knowledge of Merit Badges (Proficiency
Badge).

Sustainability E-learning: (Online Course Available in WOSM Learning
Zone),

Activating the Earth Tribe Initiative in your Community.

MODULE - 111 ELECTROMAGNETIC COMPATIBILITY (EMC) AND
ELECTROMAGNETIC INTERFERENCE 8
Introduction to the concept of Electromagnetic compatibility of electrical
and/or electronic equipment, between themselves and with electrical power
Recdlgbwarks d‘ﬁ;{i (i electromagnetic interference and measurement and

) i
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calculation methods to assess human exposure to electric, magnetic and
electromagnetic fields. Discussion on IS 14700/ IEC 61000 series of

Standards.
TOTAL: 45 PERIODS
REFERENCES:
1. Curriculum and Guidelines for Life Skills (Jeevan Kaushal) 2.0, UGC, New
Delhi.

2. A World Built on Standards: A Textbook for Higher Education, Published
by: Danish Standards Foundation, 2015.
3. SO /IECGuide 59, BIS Standards Formulation Manual, 2nd Revision, 2022,

ONLINE RESOURCES
1. https://www.cambridgeenglish.org/learning-english

2. https://Ims.scout.org/course_items/show/1172182%course_id=
214307#course-item-id=1172182

3. https://Ims.scout.org/courses/show/214123%force_course_hub=true

OUTCOMES

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

1. Applyquantitative aptitude for solving numerical problems [K3]

2. Describelogicalreasoning to tackle emotional challenges. [K2]

3. Use verbal communication and comprehension skills through gramnar
and language exercises. [K3]

4. Apply critical thinking and problem-solving skills in various cognitive
scenarios. [K3]

5. Interpret language nuances in diversiiied situations ana exhibit scouting
spirits amidst communities. [K2]

6. Explainthebasicprinciple of BIS Standards relevantto EMCand EMIL [RK2]
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OBJECTIVES:
® To provide opportunities for students to develop an entrepreneurial

mindset and explore real-world problem-solving through a startup-
centricapproach.

® Toenablehands-onexperience inidentifying marketneeds
¢ Toenable developmentofskill sets for designing, validating, and realizing
a Minimum Viable Product (MVP) for an entrepreneurial venture.,

® o guide students in validating market opportunity, and formulating a

solution with realistic constraints.
® To inculcate ethical research practices, foster a commitment to lifelong
learning, and promote the development of socially responsible and
sustainable innovations aligned with relevant Sustainable Development
Goals (SDGs).

® To prepare students to design sustainable business models and present
entrepreneurial ideas through structured, outcome-driven business
pitches using core startup frameworks.

COURSE METHODOLOGY:

1. This initiative is designed to inculcate ethical principles of research and
to get involved in a life-long learning process for the students,
specifically through the lens of entrepreneurship and innovation.

2. The project work must involve identifying a problem, validating market

opportunity, and developing a solution with realistic constraints,

Recommended Dy

culminatingina business plan and prototype /MVP. It mustalso include
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appropriate elements of the following: market research, competitive
analysis, value proposition design, business model development,
financial feasibility, go-to-market strategy, and potentially
software/hardware development for the MVP.

3. Project can be individual work or a group project, with a maximum of 3
students. In case of a group project, the individual project report of each
student should specify the individual's contribution to the group
project. The roles and responsibilities of all team members must be
well-defined and documented.

4, On completion of the project, the student shall submit a detailed project
report outlining their entrepreneurial journey, solution development,
and business plan. The project should be reviewed and the report shall
be evaluated, and the students shall appear for a viva-voce oral
examination on the projectapproved by the Coordinator and the project

guide.

EVALUATION:

1 3 First evaluation (Milestone 1 - Week 4): 20 marks (Focus on Problem
Identification, Opportunity Discovery, Customer & Markets, Value
Proposition)

2 Second evaluation (Milestone 2 - Week 8): 30 marks (Focus on
Competitive Advantage, Business Model, and MVP Development)

3. Final evaluation (Milestone 3 & 4 - Last week of the semester): 50 marks

(Focus on Financial Feasibility, Go-to-Market Strategv, Growth and
Scale, Funding Strategy, and Overall Project Report & Viva-Voce)

Note: All three evaluations are mandatory for course completion and for
awarding the final grade.

TOTAL: 45 PERIODS

OUTCOMES:

At the end of the course, the student should be able to:

1. Apply entrepreneurial thinking to identify and articulate real-world
problems and explore market needs using structured approaches, (K3)

2. Develop skill sets to design potential solutions and validate market
opportunities within realistic constraints. (K4)

3. Ewvaluate sustainable, ethical, and responsible innovation strategies, and
communicate business models effectively. (K5)
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SEMESTER - IV

ERE——_ LINEAR ALGEBRAANDITS | L | T |P CP/C
SDG NO. 4 APPLICATIONS 13110 4‘4
OBJECTIVES:

® Tolearn about solving system of linear equations using matrices.

@ Tolearn about vector spaces, sub spaces, basis and dimension of
Vector Spaces.

® Tolearn about the Linear transformation and the matrix
representation and diagonalizability.

® Tolearn about the inner product Spaces, orthogonalization and Least
Square Approximations.

® Tolearn about the applications of singular value decompesition and
principal component analysis in data science.

MODULE-I SOLUTIONOFSYSTEM OF LINEAR EQUATIONS 9

Rank of a matrix - Solution of systems of Linear Equations using Gaussian
eliminationand LU Decomposition.

MODULE-I1 VECTORSPACES 9
Field (definitions and examples) - Vector Spaces (definitions and examples) -
Subspaces (definitions and examples) - Linear Comhinations and system of
linear equations - Linear Dependence and Linear Independence of Vectors -
Bases and Dimensions.

MODULE- 111 LINEAR TRANSFORMATIONS 12

Linear Transformations - Null spaces and ranges - Dimension Theorem
(Statement Only) - Matrix of a Linear Transformation - Eigen Values and Eigen
Vectors - Diagonalizability - Test for Diagonalization

MODULE -1V INNER PRODUCT SPACES 12

Introduction - Inner Product Spaces - orthogonality - Gram Schmidt
Orthogonalization Process ( without proof) - QR decomposition,

MODULE-V ADJOINT OPERATORS 9

Adjoint of a linear operator - Least Square Approximation - Normal and Self-
Adjointoperators

Recommended Ly
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MODULE - VI APPLICATIONS OF LINEAR ALGEBRA 9

Singular value decomposition - Principal component analysis - Introduction
totheir applications in Data Science.

TOTAL: 60 PERIODS
TEXT BOOKS:

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

2. Linear Algebra, Stephen H. Friedberg, Arnold |. Insel and Lawrence E.
Spence, 5th Edition, Pearson, 2018.

REFERENCES:

1. Advanced Engineering Mathematics, Peter V. O'Neil, 7th Edition, Cengage
Learning, 2011.

2. Advanced Engineering Mathematics, Michael. D. Greenberg, 2nd Edition,
1998.

3. Introduction to Linear Algebra, Gilbert Strang, 5th Edition, Wellesley -
Cambridge Press, 2016.

4. Applied Mathematics (Vol. | & II), by P. N. Wartikar & ]. N. Wartikar., 1st
Edition, Pune Vidyarthi Griha Prakashan, 1985.

WEB REFERENCES:
1. https://nptelac.in/courses/111106135/
2. https://swayam.gov.in/nd1_noc20_ma08/preview

ONLINE RESOURCES:

1. https://freevideolectures.com/course/3382 /linear-aleebra-i

2. Linear Algebra| Khan Academy

3. Singular Value Decomposition (SVD), Demvystified | Towards Data Science

4. Principal Component Analysis Made Easy: A Step-by-Step Tutorial |
Towards Data Science

COURSE OUTCOMES

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

1. Solve the system of linear equations using LU decomposition and Gauss
Elimination Method (K3)

2. ldentify the bases and dimension of vector spaces and subspaces. (K3)

3. Calculate matrix representations, null spaces, ranges, eigenvalues,

eigenvectors, and determine diagonalizability of linear transformations.
(K3)
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Construct an orthonormal basis using Gram-Schmidt Orthogonalization
process and use it for QR decomposition of a matrix. (K3)

Apply the least squares approximation method to compute minimal
solutions and use Lhe concepts of adjoint and self-adjoint operators in
linear transformations. (K3)

Apply singular value decomposition and principal component analysis
to interpret data and explore their applications in data science. (K3)
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SEMESTER - IV _
LAIPC401
NP DATA COMMUNICATIONAND | L |T |P CP c|
SDG NO. &, 9 COMPUTER NETWORKS 3/0(0[(3|3 ]
OBJECTIVES:
® To understand fundamental concepts of networking models,
architectures, and protocols.
e To analyze data transmission techniques and network performance.
e To design and implement routing algorithms and network protocols,
e To explore network security mechanisms and troubleshooting

techniques.

MODULE-1 INTRODUCTION TONETWORKS AND DATA

TRANSMISSION 8

Data Communications: Components-Direction of Datafl Dmeemﬂrks—
Components and Categories - Types of Connections - Topologies -Protocols

and

g1} Example Networks such as ATM, Frame
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Relay, ISDN Physical layer: Transmission modes, Multiplexing, Transmission
Media, switching techniques — Circuit, Packet and Virtual Circuit Switching,
Network performance metrics - Delay, throughput, Jitter and Bandwidth.

MODULE-IT DATA LINKLAYERAND MACPROTOCOLS 8
Data link layer - Framing, Error Detection and Correction (CRC, Hamming
code), Link-Layer Addressing - DLC Services - Data-Link Layer Protocols -
HDLC - PPP - MAC protocols - ALOHA, CSMA/CD, CSMA/CA, Ethernet (IEEE
802.3), Wireless LAN (IEEE 802.11) - Switching techniques -Hubs, Bridges,
Switches, VLAN.

MODULE -1l NETWORKLAYERAND ROUTING 8
Network layer - Functions of the Network Layer - IPv4 and IPv6 - IP
Addressing and Subnetting - ARP, RARP, and DHCP - Static and Dynamic
Address Assignment - NAT and its types-Routing Algorithms: Distance Vector
and Link State - Routing Protocols: RIP, OSPF, BGP - Basics of MPLS -
Comparison of Routing Techniques.

MODULE-1V TRANSPORT LAYER ¢ i

Transport layer protocols - Functions of the Transport Layer - TCP: Features
and Segment Structure- UDP: Characteristics and Use Cases - SCTP Basics -
TCP Flow Control using Sliding Window - Congestion Control Techniques -
AIMD - Slow Start Algorithm - Fast Retransmit and Fast Recovery.

MODULE-V APPLICATIONLAYER T

Application Layer Protocols: WWW and HTTP-FTP-Email-Telnet-
SSH-DNS-SNMP.

MODULE - VI NETWORKSECURITY AND SIMULATION 7
Network security - Firewalls -Types: Packet Filtering, Stateful, Proxy-
IDS/IPS-VPN-SSL/TLS- Basics of Network simulation tools-NS2-NS3-
Mininet-Packet Tracer-Case study: Network attacks-Types: Phishing,

Spoofing, MITM- Prevention techniques.
TOTAL:45 PERIODS

TEXT BOOKS:

1. Behrouz A. Forouzan, “Data Communications and Networking”, Fifth
Edition, TMH,2017.

2. Larry L.Peterson, Bruce S.Davie, Computer Networks: A Systems
Approach, Sixth Edition, Morgan Kaufmann, 2021.
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REFERENCES:

1. William Stallings, Data and Computer Communications, Tenth Edition,
Pearson, 2013.

2. James F. Kurose, Keith W. Ross, Computer Networking: A Top-Down
Approach, Sixth Edition, Pearson, 2013.

WEB REFERENCES:

1. https://nptel.ac.in/courses/106105081

2. https://www.wireshark.org/

3. https://www.netacad.com/courses/networkingbasics

ONLINE RESOURCES:

1. https://www.geeksforgeeks.org/computer-network-tutorials/
2. https://www.sanfoundry.com/computer-network-tutorial/

3. https://www.lifewire.com/packet-sniffers-explained-8734167

OUTCOMES

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

1. Use basic concepts of data communication and computer networks to
identify network components, transmission methods, switching
techniques, OSI model layers, and evaluate network performance. (K3)

2. Apply data link layer concepts and MAC protocols to perform framing,
error control, link-layer addressing, and analyze Ethernet, WLAN, and
switching devices. (K3)

3. Apply network layer concepts to perform IP addressing and subnetting,
analyze [Pv4 /IPv6, address resolution mechanisms, NAT, routing
algorithms, and routing protocols. (K3)

4. Implement transport layer mechanisms using TCP, UDP, SCTF, and
congestion control techniques. (K3

5. Apply application layer protocol concepts to analyze the working of
HTTP, FTP, Email, Telnet, SSH, DNS, and SNMP. (K3)

6. Analyze network security mechanisms and simulation tools to evaluate
firewalls, IDS/IPS, VPN, SSL/TLS, network attacks, and their prevention
techniques. (K4)
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SEMESTER -1V
s DATA EXPLORATION AND LiT!|Plcp|C
PR VISUALIZATION 3/0(0(3|3
OBJECTIVES:

® To outline an overview of exploratory data analysis.
To implement data visualization using Matplotlib.
To perform univariate data exploration and analysis.
To apply bivariate data exploration and analysis.

To use Data exploration and visualization techniques for multivariate
and time series data,

® To work with multiple variables and time-based data.

MODULE-1 INTRODUCTION TO EXPLORATORY DATA ANALYSIS (EDA)
8

EDA fundamentals - Definition and purpose of EDA - Role of EDA in the data
science workflow - Types of data (categorical, numerical, time series) -
Techniques for data summarization and visualization - Understanding data
distributions and outliers - Significance of EDA in model building - Comparing
EDA with Classical and Bayesian analysis - Strengths and limitations of each

approach.

MODULE-1I SOFTWARE TOOLS AND DATA TRANSFORMATION FOR

EDA 8

Software tools for EDA - Introduction to Python libraries (pandas, numpy,
matplotlib, seaborn) - Visual aids for EDA - Importance of datavisualizationin

EDA - Typascafmissiidatidng: histograms, scatter plots, box plots, heat maps-
Board of Studies of A1 -Di dept. | [100] AT
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Data transformation techniques: merging databases, reshaping and pivoting
data - Grouping datasets and data aggregation - Pivot tables and cross-
tabulations.

MODULE-III DATA VISUALIZATION USING MATPLOTLIB & SEABORN 7
Importing Matplotlib - Simple line plots - Simple scatter plots - visualizing
errors — density and contour plots - Histograms - legends - colors - subplots -
text and annotation - customization —three dimensional plotting - Geographic
Data with Basemap - Visualization with Seaborn.

MODULE-IV UNIVARIATE ANALYSIS 7

[ntroduction to Single variable: Types of univariate data - Understanding
distributions and variables - Numerical summaries: Measures of central
tendency (mean, median, mode) and spread (range, variance, standard
deviation) - Scaling and standardizing data - Inequality measures: Gini index,
Lorenz curve — Smoothing time series: Moving averages, exponential
smoothing.

MODULE-V BIVARIATE ANALYSIS 8

Relationships between Two Variables - Understanding correlation and
causality-Percentage tables and contingency tables - Analyzing associations
using Chi-square tests - Handling multiple batches - Scatter plots and fitting
resistant lines — Transformations: Log, square root, other variable
transformations.

MODULE-VI MULTIVARIATE AND TIME SERIES ANALYSIS 7

Introducing a Third Variable - Causal Explanations - Three-Variable
Contingency Tables and Beyond - Longitudinal Data - Fundamentals of TSA -
Characteristics of time series data - Data Cleaning - Time-based indexing -
Visualizing - Grouping - Resampling,

TOTAL : 45 PERIODS

TEXT BOOKS:

1. Suresh Kumar Mukhiya, Usman Ahmed, “Hands-On Exploratory Data
Analysis with Python”, Packt Publishing, 2020.

2. Jake Vander Plas, "Python Data Science Handbook: Essential Tools for
Working with Data”, Oreilly, 1st Edition, 2016.

REFERENCES: —
1. fﬁeﬁéﬁ%ﬁ&ﬂ“a!iza ion and Exploration with R, GeoSpatial

Trainihg service, 2017.
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2. Claus 0. Wilke, “Fundamentals of Data Visualization”, O'reilly publications,
2019,

3. Matthew 0. Ward, Georges Grinstein, Daniel Keim, “Interactive Data
Visualization:

4. Foundations, Techniques,and Applications”, 2nd Edition, CRC press, 2015.

5. Catherine Marsh, Jane Elliott, “Exploring Data: An Introduction to Data
Analysis for Social Scientists”, Wiley Publications, Znd Edition, 2008.
WEB REFERENCES:

1. DataExploration-AComplete Introduction | HEAVY.AI
2. https://learn.microsoft.com/en-us/fabric/data-science/tutorial-data-
science-explore-notebook

3. Visual Data Exploration - UC Business Analytics R Programming Guide

ONLINE RESOURCES

1. https://www.simplilearn.com/tutorials/data-analytics-tutorial/
exploratory-data-analysis

2. https://www.kaggle.com/code/imoore/intro-to-exploratory-data-
analysis-eda-in-python
3. https://www.geeksforgeeks.org/exploratory-data-analysis-in-python/

4. https://www.analyticsvidhya.com/blog/2021/08/how-to-perform-
exploratory-data-analysis-a-guide-for-beginners/

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

1. Use basic EDA methods to identify patterns, trends, and anomalies in
data.(K3)

2. Apply data transformation techniques such as merging, reshaping, and
pivoting.(K3)

3. Implement various plotting methods with Matplotlib and Seaborn to
explore and communicate datainsights. (K3)

4. Apply exploratory techniques on a univariate variable to analyze and
interpret its key characteristics. (K3)

5. Analyze relationships between twao variables using bivariate data
exploration techniquesto identify patterns and correlations. (K4)

6. Use Data exploration and visualization techniques for multivariate and
time series data.(K3)
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| SEMESTER - IV
121::?;2’1:;;03 | DEEP LEARNING A BEEd 2l
SDG NO. Eﬁ, n [ 3/0/0/33
OBJECTIVES:

® To understand the basics of deep neural networks

® To understand CNN and RNN architectures of deep neural networks

® Toimplement different deep learning algorithms

® To explore autoencoders for feature extraction and dimensionality
reduction.

® To understand generative models like VAEs, GANs, and Deep Belief
Networks.

® To learn advanced architectures, including RBMs, contrastive learning,
and emerging trends like federated learning and Neural Architecture

Search (NAS).

MODULE-1 DEEPNETWORKS BASICS 8
Linear Algebra: Scalars - Vectors — Matrices and tensors; Probability
Distributions -McCulloch Pitts Neuron-Thresholding Logic- Perceptrons-
Perceptron Learning Algorithm-Bayesian learning, decision surfaces, and
linear classifiers-Overfitting and underfitting-Bias and variance- Deep
Networks: Deep feedforward networks; Regularization - Optimization.

MODULE-1I CONVOLUTIONALNEURALNETWORKS 8

Convolutional Neural Networks-Architectural Overview, Motivation, Layers,
Filters, Parameter sharing, Regularization-LeNet ~AlexNet -ZF- Net-VGGNet-
GoofLeNgta déaiggd Bafk propagation- Deep Dream- Deep Art -
ng Convolutional Neural Networks.

Board of Studies of A7_n; _ dept.
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MODULE- 111 RECURRENT NEURAL NETWORKS 8

RNN Design Patterns: Acceptor - Encoder - Transducer-- Bidirectional RNN -

Sequence to Sequence RNN-Deep Recurrent Networks - Recursive Neural
Networks - Long Term Dependencies; Backp ropagation through time (BPTT),
Vanishing and Exploding Gradients, Truncated BPTT, GRU, LSTM.

MODULE-IV AUTO ENCODERS 7

Under complete Auto encoder - Regularized Autoencoder- sparse
autoencoders- denoising autoencoders-Representational power, layer, size,
and depth of autoencoders- stochastic Encoders and Decoders-Contractive
Encoders-Applications:Dimensionality Reduction,Anomaly Detection,Image
Denoising- Comparison with PCA.

MODULE-V GENERATIVE MODELS 7

Introduction to Generative Models-Comparison with discriminative models-
Probabilistic Generative Models-Variational Autoencoders -Deep Belief
networks, Boltzmann Machines, Deep Boltzmann Machine, Generative
Adversarial Networks: Momentum Optimizer, RMSProp, Adam

MODULE - VI ADVANCED ARCHITECTURE 7

Advanced Architectures:Restricted Boltzmann machines (RBMs), deep belief
networks (DBNs).Contrastive learning (SimCLR, MoCo).Recent Trends:
Reinforcement learning with deep networks, federated learning, and neural
architecture search (NAS)

TOTAL : 45 PERIODS

TEXT BOOKS:

1. lan Goodfellow, Yoshua Bengio, Aaron Courville, “Deep Learning”, MIT
Press, 2016.

2. JoshPatterson, Adam Gibson "Deep Learning: A Practitioner's Approach”,
O'Reilly Media, 2017.

REFERENCES

1. Salman Khan, Hossein Rahmani, Syed Afaq Ali Shah, Mohammed
Bennamoun, “A Guide to Convolutional Neural Networks for Computer
Vision”, Synthesis Lectures on Computer Vision, Morgan & Claypool
publishers, 2018,

2. Yoav Goldberg, “Neural Network Methods for Natural Langugge

Processing”, Synthesis Lectures on Human Language Technologies,

M whers, 2017.
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3. Francois Chollet, “Deep Learning with Python”, Manning Publications Co,
2018.

4. Charu C. Aggarwal, “Neural Networks and Deep Learning: A Textbook”,
Springer International Publishing, 2018.

5. Josh Patterson, Adam Gibson, “Deep Learning: A Practitioner’s Approach”,
O'Reilly Media, 2017.

WEB REFERENCES:

1. DiveintoDeep Learning— Dive into Deep Learning 1.0.3 documentation

2. Generative Adversarial Networks (GANs) | Coursera

3. Practical Deep Learning for Coders - Practical Deep Learning

4, https://onlinecourses.nptel.ac.in/noc20_cs62 /preview

ONLINE REFERENCES:

1. https://www.geeksforgeeks.org/deep-learning-tutorial/

2. https://www.simplilearn.com/tutorials/deep-learning-tutorial /deep-
learning-algorithm

3. https://sites.google.com/view/cs502project/deep-learning-for-
biology-a-tutorial /deep-learning-models-dnns-cnns-rnns-autoencoders

4. https://en.wikipedia.org/wiki/Types_of_artificial_neural_networks

OUTCOMES

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

1. Use neural network concepts to develop and train simple models for
classification or prediction tasks. (K3)

2. Examine convolutional and pooling operations to analyze images and
identify patterns for classification. (K4)

3. Apply Recurrent Neural Networkand its variants for text analysis (K3)

4. Apply autoencoders for dimensionality reduction and feature extraction
in real-world applications. (K3)

5. Implement generative models like VAEs, DBN, and GANs for data
generation and representation learning, (K3)

6. Analyze advanced deep learning architectures and emerging trends such

as reinforcementlearning and neural architecture search. (K4)
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SEMESTER - IV
24HSNC401 LIT|P|CPC
. NCC COURSE LEVEL 3 .
SDG NO. 4 3|0(0|3|0
ARMYWING
PERSONALITY DEVELOPMENT 9
PD3 Group Discussion: Team Work 2
PD 4 Career Counselling, SSB Procedure & Interview Skills 3
PD5 Public Speaking 4
BORDER & COASTAL AREAS 4
BCAZ2  Security Setup and Border/Coastal managementin the area 2
BCA3  Security Challenges & Role of cadets in Border management 2
ARMED FORCES 3
AF 2 Modes of Entry to Army, CAPF, Police 3
COMMUNICATION 3
5% | Introduction to Communication & Latest Trends 3
INFANTRY 3
INF1 Organisation of Infantry Battalion & its weapons 3
MILITARY HISTORY 23
M j ; ned Generals 4

VC Awhrdees 4
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MH 3 Study of Battles - Indo Pak War 1965, 1971 & Kargil g
MH 4 War Movies 6
TOTAL: 45 PERIODS
NAVAL WING
PERSONALITY DEVELOPMENT 9
PD3 Group Discussion: Change your mindset, Time Management, Social
Skills 6
PD5 PublicSpeaking 3
LEADERSHIP 7
L2 Case Studies: AP] Abdul Kalam, Deepa Malik, Maharana Pratap, N
Narayan Murty, Ratan Tata, Rabindra Nath Tagore, Role of NCC
cadetsin 1965 Vs
DISASTER MANAGEMENT 13
DM1 Disaster Management Capsule: Organisation, Types of Disasters,
Essential Services, Assistance, Civil Defence Organisation 3
DM 2 Initiative Training, Organising Skills, Do's & Don't's, Natural
Disasters, Man Made Disasters 9
DM 3 Fire Service & Fire Fighting 1
ENVIRONMENTAL AWARENESS & CONSERVATION 3
EA1Environmental Awareness and Conservation 3
GENERAL AWARENESS 4
GA1 General Knowledge 4
NAVALORIENTATION 6
AF1 Armed Forces and Navy Capsule 3
EEZ1  EEZMaritime Securityand ICG 3
ADVENTURE 1
AD1 Introduction to Adventure Activities 1
BORDER & COASTALAREAS 2
BCA1  History, Geography & Topography of Border/Coastal areas 2

TOTAL: 45 PERIODS
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AIR FORCE WING

PERSONALITY DEVELOPMENT 9
PD3 Group Discussion: Team Work 2
PD4 Career Counselling, SSB Procedure & Interview Skills 3
PD5 Public Speaking 4
BORDER & COASTAL AREAS 4
BCA2  SecuritySetupand Border/Coastal managementin thearea 2
BCA3  Security Challenges & Role of cadets in Border management 2
AIRMANSHIP 1
Al Airmanship 1
BASIC FLIGHT INSTRUMENTS 3
Fi1 Basic Flight Instruments 3
AERO MODELLING 3
AM1 Aero Modelling Capsule 3
GENERAL SERVICE KNOWLEDGE 2
GSK4  Latest Trends & Acquisitions 2
AIR CAMPAIGNS 6
AC1 Air Campaigns 6
PRINCIPLES OF FLIGHT 6
PF1 Principles of Flight 3
PF2 Forcesacting on Aircraft 3
NAVIGATION 5
NM1  Navigation 2
NM?2 Introduction to Metand Atmosphere 3

TOTAL :45 PERIODS

ol - sl 2anl
Board of Studies of P DI dept [108] CHAIRMAN
3 Roard
lH geting No._o\ Dnted._j_ﬁ_ili;f—_[ Aincul "“:"i;:&ﬁl?ag::;““




_ Syllabus /AI&DS]

SEMESTER - 1V

24AIPLLZDT
i DEEP LEARNING LABORATORY | =1 T [P |CPC
SDG NO. &4 00442
OBJECTIVES:

® To understand the theoretical foundations, algorithms and
methodologies of Neural Network.

® To design and develop an application using specific deep learning
models.

® To provide practical knowledge in handling and analyzing real world
applications.

Listof Experiments:

1. Write a program to perform basic image processing operations such as
histogram equalization, thresholding, edge detection (e.g., Canny or
Sobel), morphological operations (e.g., dilation, erosion), and apply basic
data augmentation techniques (e.g., rotation, flipping, scaling) on a
sampleimage.

2. Writea Python program using TensorFlow /Keras or PyTorch to create and
train a simple feedforward neural network on the MNIST dataset.
Evaluate its performance and visualize the loss and accuracy curves.

3. Implement a Convolutional Neural Network (CNN) to recognize
handwritten characters using a dataset such as EMNIST. Train, evaluate,
and display predictions on test data with confidence scores.

4. Develop a deep learning-based face recognition system using
Convolutional Neural Networks. Use a dataset like LFW or your custom
datasettotrainthe model and testiton new images.

5. Write a Python program to implement a character-level or word-level
language model using Recurrent Neural Networks (RNN). Train iton atext
corpus (e.g, Shakespeare, newsarticles) and generate sample text,

6. Build and deploy a sentiment analysis model using LSTM on a dataset like
IMDb or Twitter sentiment dataset. Use a simple web interface (optional)
toinputtextand get sentiment output.

7. Implement a Sequence-to-Sequence (Seq2Seq) model to perform Part-of-
Speech (POS) tagging on sentences. Use a labeled corpus like the Penn

Treebank for training and testing.

8. Create a language generation model using an Encoder-Decoder neural
network architecture. Train it on bilingual sentence pairs for a translation
task or on English text for summarization.

Recommended by A Ecerhory
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10.

11.

12.
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Implement a Generative Adversarial Network (GAN) to generate new
images from a given dataset (e.g., fashion-MNIST or CIFAR-10). Use the
generated images to augment the original dataset and visualize the
improvementin classification accuracy.

Build a recommendation system using deep learning from a sales dataset
(e.g., transactional data from an e-commerce platform). Implement
collaborative filtering or neural matrix factorization to suggest products
to users.

Implement an image captioning system that generates textual
descriptions of images using a combination of Convolutional Neural
Networks (CNNs) for feature extraction and Long Short-Term Memory
(LSTM) networks for sequence generation. Train the model on a dataset
like MS COCO or Flickr 8k and evaluate itusing BLEU or METEOR scores.

Use PyTorch to implement MoCo v2 or use a pre-trained MoCo model.
Train it on a small image dataset (e.g., STL-10) and demonstrate how the
learned embeddings improve classification accuracy when fine-tuned.

TOTAL : 45 PERIODS

LIST OF EQUIPMENTS FORA BATCH OF 30 STUDENTS
Stand alone desktops with Python 30Nos.

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

Apply neural networks and deep learning concepts to solve real-world
problems such as data prediction, feature learning, and image-related
tasks using tools like TensorFlow /Keras. (K3)

Analyze and evaluate various deep learning architectures and
optimization techniques for different machine learning tasks and
practical applications. (K4)

Analyze and adapt deep learning solutions for complex, domain-specific
tasks by integrating theoretical understanding with practical
implementation technigues. (K4)

CO-P0,PSO MAPPING:
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SEMESTER - IV

2LAIPT401
- INTRODUCTION TO ARTIFICIAL L T|P|CP
SDGNO.4 9 |'NTELLIGENCE LABORATORY WITH THEORY & |5

-
(=
w N

OBJECTIVES:
® To understand the various characteristics of In telligent agents
® To learn the different search strategies in Al
® To learn to represent knowledge in solving Al problems
® To understand the different ways of designing software agents
°

To examine the architecture and working of Expert Systems and their
application areas.

To know about the various applications of Al.

MODULE -1 INTRODUCTION 12

Introduction-Definition - Future of Artificial Intelligence - Characteristics of
Intelligent Agents- Typical Intelligent Agents - Problem Solving Approach to
Typical Al Problems - Search Strategies- Uninformed- Heuristics- Informed.
Listof Experiments:

1. Printall the nodes reachable from a given starting node in a digraph using
the BFS method. Check whether a given graph is connected or not using
the DFS method.

2. Write and implement an algorithm determining articulation points and

the bi connected components in the given graph,

Developing Best first search and A* Algorithm for real world problems

i

MODULE-I1 PROBLEM SOLVING METHODS 10
Local Search Algorithms and Optimization Problems - Searching with Partial
Observations - Constraint Satisfaction Problems - Constraint Propagation -
Backtracking Search - Game Playing - Optimal Decisions in Games - Alpha -
Beta Pruning - Stochastic Games.

List of Experiments:

1. Implementation ofa minmaxalgorithm for anapplication.

2. Write a program to solve the 4-Queen problem.

3. Writeaprogram to solve an 8-puzzle problem.

4, Write aprogram to solve the water jug problem.

Recommended by
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MODULE- II1 REPRESENTATION OF KNOWLEDGE 10

First Order Predicate Logic - Prolog Programming - Unification - Forward
Chaining-Backward Chaining - Resolution - Knowledge Representation -
Ontological Engineering-Categories and Objects - Events - Mental Events and

Mental Objects - Reasoning Systems for Categories - Reasoning with Default
Information

Listof Experiments:

1. Implementation ofunification and resolution for real world problems.
2. Implementation of uncertain methods for an application.

MODULE -1V PLANNING 10

Planning- Planning problems, Simple planning agent, Planning languages,
Blocks world ,Goal stack planning, Mean Ends Analysis, Non-linear Planning,
Conditional planning, Reactive planning, Implementation of block world
problem

Listof Experiments:
1. Implementation ofblock world problem
2. Implementation of constraint satisfaction problems

MODULE-V EXPERTSYSTEMS 10

Overview of an Expert System, Structure of an Expert System; Different Types
of Expert Systems — Rule-Based, Model-Based, Case-Based, and Hybrid Expert
Systems; Knowledge Acquisition and Validation Techniques, Expert System
Shells, Fuzzy Expert Systems.

Listof Experiments:

1. ExpertSystem case study

2. Write aprogram to solve missionaries and Cannibal problems.

MODULE-VI APPLICATIONS 8
Al applications - Language Models - Information Retrieval- Information
Extraction - Natural Language Processing - Robot - Hardware - Perception -
Planning - Moving

Listof Experiments:

1. Writeaprogram toimplementa Library managementsystem.

2. CaseStudy: Al-Based Smart Campus Assistant Robot
TOTAL : 60 PERIODS
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TEXT BOOKS:
1. S. Russell and P. Norvig, "Artificial Intelligence: A Modern Approach||,
Prentice Hall, Third Edition, 2009.

2. Bratko, "Prolog: Programming for Artificial Intelligence”, Fourth edition,

Addison-Wesley Educational Publishers Inc., 2011.

3. INTRODUCTION TO ARTIFICIAL INTELLIGENCE AND EXPERT SYSTEMS,
1ST EDN, Paperback - 6 January 2015 ,Author: Patterson

REFERENCES:
1. M. Tim Jones, "Artificial Intelligence: A Systems Approach(Computer
Science)”, Jonesand Bartlett Publishers, Inc.; First Edition, 2008

2. Nils]. Nilsson, “The Quest for Artificial Intelligence”, Cambridge University
Press, 2009.

3. William F, Clocksin and Christopher S. Mellish, "Programming in Prolog:
Using the SO Standard”, Fifth Edition, Springer, 2003.

WEB REFERENCES:
1. https://books.google.co.in/books?i d=uSv¥Ymki2yg0C&printsec=front
caver&dq=5upervised+Learning&hl=en&sa=}{&ved=DahUKEwigkNalx

N3oAhWawjgGHe8hAzoQ6AEIKDAA#vV=0n epage&q=Supervised%?2
OLearning&f=false

OUTCOMES
Upon completion of the course, the student will be able to:
1. Examine Al problems and build intelligent agents. (K4)

2. Apply appropriate searching techniques to solve a real-world
problem.(K3)

3. Apply Al problems and inference knowledge using suitable knowledge
representation schemes.(K3)

4. Develop planning and apply learning algorithms on real-world
problems.[K5)

5. Design an expert system and implement natural language processing
techniques.(K5)

6. Analyze simple expert systems based on rule-based, model-based, and
hybrid approaches and explain the use of expert system shells (K4).
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SEMESTER - 1V
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: APTITUDE SKILLS - II AR
SDG NO. 4 0/0(2(2|0
PROBLEM SOLVING USING JAVA - PHASE 1
OBJECTIVES:
® Develop strong algorithmic problem-solving skills using Java
® Enable students to analyze problems and design efficient solutions
® Familiarize students with coding patterns used in technical
interviews and prepare students for competitive programming and
placement coding rounds
MODULE -1 FOUNDATIONS OF JAVA PROBLEM SOLVING 16

Competitive programming mindset, Understanding problem statements and
constraints, Java input and output handling, Time and space complexity,

Asymptotic i
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MODULE - I1 SEARCHING, SORTING AND ADVANCED TECHNIQUES 15
Binary search patterns, Search on answer technique, Sorting-based problem
solving, Stack and queue applications, Monotonic stack, Simulation
problems, Recursion templates, Backtracking framework, Constraint-based
problem solving.

MODULE - IIDYNAMIC PROGRAMMING, GREEDY AND GRAPH BASICS14

Dynamic programming principles, Memorization and tabulation, One-
dimensional and two-dimensional DP problems, Greedy strategies, Interval
problems, Graph traversal basics - BFS and DFS, Competitive coding
strategies.

TOTAL: 45 PERIODS

REFERENCES:
1. Herbert Schildt, Java: The Complete Reference, McGraw Hill.
2. E.Balagurusamy, Programming with Java, McGraw Hill Education

ONLINE RESOURCES

1. LeetCode - https://leetcode.com

2. HackerRank - https://www.hackerrank.com
3. GeeksforGeeks - Java and DSA Track

LIFE SKILLS, RANGER AND ROVER & BIS STANDARDS - PHASE 2

OBJECTIVES:
® Explore core domain BIS standards related to Information security
and Al
® [mplement strategies to learn career and managerial skills for career
srowth.

MODULE -1 JEEVAN KAUSHAL 2.0 - CAREER SKILLS AND
MANAGERIAL SKILLS 14

Group Discussion Skills - Meaning and Methods of Group Discussion -
Procedure of Group Discussion - Group Discussion - Simulation - Group
Discussion - Common Errors.
Managerial Skills - Basic Managerial Skills - Planning for effective
management - How to organize teams? - Recruiting and retaining talent -
Delegation of tasks - Learn to coordinate - Conflict management - Self-
management Skills - Understanding self-concept - Deve]uping self-

i &wmin tion - Self-reflection and Introspection - Self-
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Entrepreneurial Skills - Basics of Entrepreneurship - Meaning of
entrepreneurship - Classification and types of entrepreneurships - Traits
and competencies of entrepreneur -. Creating Business Plan - Problem
identification and idea generation - Idea validation - Pitch making.

Managing Personal Finance - Budgeting - Setting personal goals - Estimate
likely expenses Monitor spending to obtain the most value for the available

funds - Saving and Investing - Advantages of saving money - Concept of
present and future value of money.

MODULE-II RANGER AND ROVER 10
Scouting for Boys: Scout Craft, Campaigning.

Knots: Managing of rope, types of ropes and uses, Basic Knots: - Clove Hitch,
Reef Knot, Fisherman knot, Sheet bend, Bowline, Sheep shank, whippings.
Growing Together: Understanding the growth context.

Intergenerational Dialogue: How to enhance learning and cooperation
across generations.

MODULE-III INFORMATION SECURITY & ARTIFICIALINTELLIGENCE 6

Information security, network security and privacy protection:
Introduction to the standards and concepts related to security [CIA
(Confidentiality, Integrity, and Availability)] and privacy.

Software - Quality Assurance, Life Cycle & Testing: Introduction to
Software life cycle processes and Software Testing (IS 16124 and 1S 11291).

Artificial Intelligence: Introduction to the concepts of Artificial Intelligence
and related standards:

® Overview of trustworthiness in artificial intelligence.
® Framework for Artificial Intelligence (Al) Systems Using Machine
Learning (ML).
® Al system life cycle processes.
® Data life cycle framework.
TOTAL: 30 PERIODS

REFERENCES:
1. Curriculum and Guidelines for Life Skills (Jeevan Kaushal) 2.0, UGC, New
Delhi.

2. A World Built on Standards: A Textbook for Higher Education, Published
by: Danish Standards Foundation, 2015.

3. SO /IEC Guide 59, BIS Standards Formulation Manual, 2nd Revision,

2022.
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ONLINE RESOURCES
1. https://Ims.scout.org/courses/show/214175force_course_hub=true
2. https://lms.scout.org/courses/show/214194%force_course_hub=true

OUTCOMES

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

1. Interpret problem statements and develop Java programs with
appropriate complexity analysis.

2. Apply array, string, searching, sorting, stack, and queue based problem-
solving techniques.

3. Design solutions using recursion, backtracking, and dynamic
programming approaches.

4. Solve real-time and placement-oriented problems using greedy
techniques and graph traversal basics.

5. Demonstrate career and managerial skills. (K2)
6. Understand BIS standards for Information security and Al domain. (K2)

CO-PO,PSOMAPPING:
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SEMESTER - IV
?#AIID#U'I INNOVATIVE DESIGN LAB - I i
SDG NO. 411,15 0j0j2)|2|1

OBJECTIVES:
® Toempower students to transform innovative ideas into viable venture
blueprints through structured entrepreneurial exploration and
opportunity framing.
® To provide experiential learning in adaptive product evolutinn_ by
! r-cehtric redesign, iterative testing, and technical
RegeMient.
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® To develop proficiency in assessing market traction, decoding customer
behavior, and aligning product strategy with investment-readiness
metrics.

® To instill a foundation of ethical entrepreneurship by integrating
inclusive design principles, sustainability values, and responsible
leadership.

® To enable data-driven innovation by leveraging field research, applying
performance analytics, and integrating emerging technologies for
solution optimization.

® To facilitate multidisciplinary problem-solving through advanced
engineering integration, MVP systemization, and standards-compliant

validation.
COURSE METHODOLOGY:
1. This initiative is designed to inculcate ethical principles of research and

to get involved in a life-long learning process for the students, focusing
on the practical execution and refinement of entrepreneurial ventures.

2. The project work must involve the continuous development, iterative
enhancement, and potential launch of an entrepreneurial solution. It
must also include appropriate elements of the following: compliance
with advanced engineering standards, iterative design analysis,
enhanced prototyping, robust experimentation, real-world user
feedback collection, data correlation, and advanced software /hardware
development for the solution.

3 Projects can be individual work or group projects, with a maximum of
Three students. In case of a group project, each student must submit an
individual project report clearly specifying their unique contributions
to the collective work.

4, On completion of the project, the student shall submit a detailed project
report encompassing the evolution of their venture, technical
implementation, market validation, and future roadmap. The project
shall undergo a formal review process, after which the report will be
evaluated. Students shall appear for a mandatory viva-voce
examination on the project, approved jointly by the Coordinator and the

respective project guide.
EVALUATION:
1. First evaluation (Immediately after first internal examination): 20

marks (Focus on refined problem statement, advanced MVP design, and
detailed development plan)
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Second evaluation (Immediately after second internal examination): 30
marks (Focus on prototype/MVP implementation, initial testing, and

preliminary marketvalidation results)

Final evaluation (Last week of the semester): 50 marks (Focus on the
complete refined solution, comprehensive market validation, growth

strategy, final projectreport, and viva-voce)

Note: All three evaluations are mandatory for course completion and for
awarding the final grade.

OUTCOMES:
At the end of the course, the student should be able to:

Apply structured entrepreneurial exploration to convert innovative ideas
into venture blueprints, incorporating user-centric and iterative design

1.

approaches. (K4)

TOTAL: 45 PERIODS

Assess customer behavior and market traction to align product strategies
with ethical and sustainable entrepreneurship principles. (K5)

Integrate multidisciplinary knowledge, field data, and emerging
technologies to optimize and validate engineered solutions. (K6)

CO-PO,PSO MAPPING:

PO P02 P03 PO4 POs POB POT POS | PO10 | POY1 | PSOY | PSO2
@il sllal2|=]=| a]:=¢ s | 5 b e b 2
c2| 3 | 3 2| = | » - s « | 5 | 5
Cod | 3 3 3 - - - - ” 2 2

Recommended by
Board of Studies of A1 1y dept.

e : W*;} » _6W
Mesting No. 37V S 1119 ] CHAIRMAN

Artity,

Roard of Studia

tal Inteltigence Jng Dans

=

MR




Imagine the Future and

Make it happen!

Ve 2 - § .3 o I
it - v~ M § U
TR gEER ONREE WED. TEND e

- '.._ /“/ & - Et A0 PRI
o v Wi CO
]3 o 14 BELT BATH 15 LU :{fmuﬂx mnznu Sa”-am

O s Y ¥ @ Reren)

Together let’s build a better world where there is [IE0E0] andfi: 110 71
L1214 GOOD HEALTH AND WELL BEING [ QUALTTY EDUCATION ELZ T GENDER EQUALITY LT 21
There is L0 Y AFFOMDARLE AND CLEAN ENERGY
which will help to create [V 0 AL R L Our prosperity shall be fuelled
i I NN N AMD INFRA '3 that will help us to
hyallmeans. AR Y SUSTAINARLE CITIES AND COMMUNITIES. |
e e e T W T v ] will help in healing our planel
BT will reduce global warming and we will have abundant,
Mourishing [IEAENTTEY, rich and diverse [T TTTTN
LR PEACE AND JUSTICE JUETTELY STROMG INSTITUTIONS |
and will build long term BRI EGUAIETEY

For the goals to be reached !
.‘sv‘“‘ﬂ‘ﬁ everyone needs to do their part: i T
% & governments, the private sector, i (_g‘; Dot Aot b

T .
@ society and People like you. e S et YR



We build a Better nation Sairam "f.éh
jriows ¢ M

through Quality education.

College Campus
5ai Leo Nagar, West Tambaram,
Chennai - 800 044. Ph - 044-2251 2222

Administrative Office
“5ai Bhavan®, 31B, Madiey Road, TMagar,

EHGIHEERIHG COI-!-EGE Cherinai - 600 017 Ph - 044-4226 7777

An Autonomows fnshtution ; . + '
A by Ao Uniesraly & Apgroved by ACTE New Deh e-mail : smmm@“’mmgmu p.in
Accreoited by NBA and NAAC "4+
1SN50 24004 - 2015 (EOMS) Corfified by BIS
SR st bxaa

Www._sairamgroup.in




