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e SR SAIRAM ENGINEERING COLLEGE

©) wision

To emerge a3 a “Centre of escellence * affering Technical Education and Research
opportunities of very high standards to students, develop the 1otal personality of the
indhvidual and instil high levels of disciphine and strive to set global standards, making our
students technologically superior and ethically stronger, who In turn shall contribute (o the
aghvancement of society and humankind

@ wmission

Wi dedicate and gommit ourseves 1o achieve, sugtain and foster unmatched encellence in
Technical Education To this end, we will puriug continuous develapment of infra-structure
and enhance state-ol-the-art equipment (o provide our students a technologically up-ta
date and intellectually inspiring environmant of learning, research, creativity, innguation
and profeiiional activity and inculcate in them ethical and mofal values

@ Educational Organization Management System [EOMS) Policy

W at 5ri 521 Ram Engineering College are committed to empower our students nat only to
encel J(.idl,‘.'mu:.i'h( but also imbibe eisential valpes, enabling them to become exemplary
global citizens We build a better nation by fostering excellence and inaovative practices in
En;m"rln‘_ Ttt.l'll'llnk},u_'.l and Mumgrmnnt Education 'We are dedicated to |:|':H'|!.I:IEEI'II‘I:|'|I
enhancing our systems, infrastructure and services io meet the needs and expectations of

all pur stake holders lor sustainable growth )
L

DEPARTMENT OF ELECTRONICS, INSTRUMENTATION & CONTROL ENGINEERING

(@) visioN

To Plonaer in Providing Technical Education and to develop competent Engineers who are
technically profickent in the field of Electronscs, Instrumentation and Control Engineefing.
ethically stronger contributing to thé growth of Society and Nanan

@I MISSION

M1 - To Provide excellence in the feld of Electronics Instrumentabion and Control
Engineering by enhancing the students Knowledge in both theoreocal and applied
foundanons.

M2 - To adapt ICT enabled tools in teaching and enhance lifelong  learning through
Professional society activibes and online learning Platiorms

M3 - To Improve the infrastructune and prowide conducive avwonment for leaming and
research following ethical and moral values

M - To Enhance Problem Soking capabilines through Desagn Project, Industnal Project,
internship and In- house Projects through Sairam Techno Incubanon to foster the needs of
the society
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AUTONOMOUS CURRICULA AND SYLLABI

SEMESTER | Regulations 2024
AL
ol | i COURSE TITLE T?TL;H:- mﬁﬁr b
THECRY
1 MESMAINT | Matnzes and Calculss 3 1 1] 4 4
2 | MHSENIDT |Commuricalie Enghsh 1]0 |0 3 3]
3 | MESFHIN |Engrasning Physcs |00 3 34
4 | 2485CY107 |Engnieanng Chemsiry ilo[@ 3 F i
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PRACTICALS
F4BSPLIDY |Physics and Chamisty Laberatory g lo |4 4
P4ESPLI0Y |Programming in G Laboralory 6 ja 2 1
VALLUE ADDITIONS - |
T | 24ENTPI01 |Funchional L Suils 1]0 |1 ] T
2 | #MESIC101 |kiea Engineering Lat - | p |0 |2 ] 1
ONLINE SUPPLEMENTARY
[ [Recommended by BaS
Talal o F=1
SEMESTERII
TOTAL
g ey COURSE TITLE ‘:ET:QTRT, AT r—n
THEQRY
1 HMBESMA? | Diflarersial Equations, Comples Vanables .
and Transknrs g1 }o 4 i
2 HHSENI |Professional English 2o |0 | 2
3 | 24BSPH208 |Physics for Instiumentatcn Engineerng (o |0 3 3:
3| 24B3CY201 |Chemistry lor Environment and Susiarasdiyl 3 | © ] 3 i
5 FEEPCR |Circult Thaory 3 1] 1] 3 3
£ | 24H5TAS01 |Tamis and Techrslogy 1D |0 1 1
7 | MHSNCET [NGE Course Leved ° 2 (oo 2 ]
PRACTICALS
7| MESGE1N? [Enginessing Pracikes Laboralory FEREFIES
WALUE ADDITIONS - 1I
1 AENTP201 |Dugital Dynantics 10 |1 7 i]
3 | 24E5I0201 [idea Engreering Lab - 1l ¢ 1o |2 F] 1
CNLINE SUPPLEMENTARY
1| 24ESMC201 |MS Ofice (Mandaiory - NC) T ] T 0
"oaly for MGG cadels Total n 13
| ]
Approved by
lndml;‘. Council Meeting J &Etm rd of Studi
% 8 owa oYl 24y nic Instrumentalion
Cantrol Engi '




[Curriculum /EICE]
AUTONOMOUS CURRICULA AND SYLLABI
Regulations 2024
SEMESTER Il
WEEK HOURS | TOTAL
5 COURSE
1 CONTACT| CREDITS
MO COOE COURSE TITLE L T | 71 “houRs
THEQRY
1 24B5MAI0E |Linear Algetra Pamal Diflgrenlial
i Euunn'gﬁ - : Q L 4I
2 | MIXPCHY |Sersors Traracucers and Actustars oo k] I
3| MI¥PC302 |Elecincal and Elecyonic Measunements TG00 ] 3
4 MESITANT [Dala Siructures 319 140 3 3
§ HPCI0 hnmgﬂacum d Lingar | ]
Coroui - = ijloja k) i
B | 24HEMCI01 [Unkversal Human Values - I
I ing Harmony 3 0 1] 3 3
7 MHERCIN [NCE course Level 2* N F] Q
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1 | 24I%PL30N | Eleciran Dewices and Lnear Crouls ]
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SEMESTER IV
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THECRY -
1 | 24BSMA403 [Stalistics and Humerical Malhods a1 o ] 4
7 | MI¥PCADY |Indusinal Measuremants and Instumertaten] 3 | 0 | 0 3 3
3 | MEIPCA03 |Principles of Cammunication Engineering 314 ]w8 :] 3
4 2EIPCAM  |Coniml Syslers 311 o 4 3
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§ | 24MGOExx [Open Elecive - 1 Logisics 3jlo o k] 3
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| MxPLAN I‘amﬂvmmentahw Labaratory U L 4 F
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1 241¥I10401  JIrnvvative Design Laboradary - 1l a 0 2 s 1
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1| Z4ESMCAN [mnmwumlnmm [2]o]o] 2 | -
i - Total 15 5
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AUTONOMOUS CURRICULA AND SYLLABI

Regulations 2024
SEMESTER VIl

5 COURSE WEEK HOURS TOTAL
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|_Syllabus /EJCE]

SEMESTER -1
24BSMATIDT ] -
L|T|P|CPC
5 MATRICES AND CALCULUS —r
SDG NO. & i "' 3-| 1|0 I & ﬁ_.

OBJECTIVES:

®  Todevelop a strong foundation in matrix algebra and its applications.

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

& To familiarize students with the principles of vectar calculus relevaht
to engineering problems.

& Toprovide an understanding of double and triple integrals along wll‘.h
their practical applications.

e Tolmpart knowledge of Fourler series and its significance in
engineering analvsis.

MODULE I MATRICES 12
Eigenvalues and eigenvectors of a real matrix - Properties of eigenvalues and
gigenvectors - Cayley-Hamilton theorem {excluding proof) = Symmetric and
orthogonal matrices - Reduce the quadratic to canonical form using
orthogonal transformation - Nature of quadratic forms. :

MODULE Il FUNCTIONS OF SEVERAL VARIABLES 12
Limits, Continuity - Definitions - Partial derivatives - Taylor's series -
Jacoblians, Maxima and Minima - Method of Lagrange multipliers.

MODULE I11 VECTOR DIFFERENTIATION 4
Scalar and vector valued functions - Gradient and directional derivatives -
Tangent plane - Dlvergence and curl - Irretational and solenoidal vector fields -
Sealar and vector patentials - Vectoridentities (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 - Verification
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
cartesian to polar coordinates - Triple integrals - Volume of solids [Spherical
and Cylindrical polar coordinates] .

§ 44
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MODULE V1 FOURIERSERIES 12
Fourier series = Convergence of Fourier series - Half range sine and cosine
series - Parseval's theorem,
TOTAL: 60 PERIODS
TEXT BOOKS: ;
1. Advanced Engineering Mathematics, Erwin Kreyszig, 9th Edition, John
Wiley & Sons, 2006,
2. Caleulus and Analytic geometry, G.B. Thomas and RLL. Finney, 9th Edition,
Pearson, Reprint, 2002.

REFERENCES:

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

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

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

4. Higher Engineering Mathematics, B. 5. Grewal, 40th Edition, Khanna |
Publishers, New Delhi, 2007,

WEB REFERENCES:

1. https:/ ftestbook.com/maths/cayley-hamilton-theorem

2. https:/ fwww.iitg.acin/rafik/Tutorials/MA-102,/2013 /lect-10.pdf

3. https://ms.unimelb.eduau/_data/assets/pdf_file/0007/2516596/
functions_sev_var.pdf

4. https:/ fwwwmecmathnetfVectorCalculus.pdf

5. https://egyankosh.acin/bitstream /123456789764 B55/1/Unit4.pdf. -

6. https://williamsgj.people.charleston.edu/Fourieri205 eries.pdf :

ONLINE RESOURCES:

L. https://wwwyoutube.comwatch?v=o/DIt_Xv-mM
2. https://wwwyoutube.comfwatch?v=Bh3yY0im5XU
3. https://www.youtube.comfwatch?v=LGxE_yZYigl
4. https:/fwww.youtube.com/watch?v=malQmE1SH31
5. https:/ fwwwyoutube.comfwatch?v=0Pw4GYzalinc
6. https:/ /wwwyoutube.com/watch?v=1mMYaFkXcN]

Mesting No._£ _Dateq: 2! Department of
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COURSE OUTCOMES:

__Sylatus /E[CE]

Upon completion of the course, the student should be able bo:
1. Diagonalize the matrix uging orthogonal transformation and apply Cayley

. Hamilton Theerem to find the inverse and integral powers of a square
' matrix. (K3)

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

3. Compute the derivatives of scalarand vecior paintfunctions. (K3)

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

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

6. Compute Fourier series expansion of a function, (K3]
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SEMESTER - 1

24HSENT101

5DG ND. &

COMMUNICATIVE ENGLISH

OBJECTIVES:

.
L]
L
L]

Develop the basic LERW skills

Acquire enhanced knowledge of English grammar
Improve madern and technical vecabulary
Enhance the communicative and cognitive skills
Interpret the texts and write reviews critically

|31
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MODULE -1 COMMUNICATION PROCESS a
Liﬁle_nlng = informal conversations - Speaking - basies in speaking - speaking
on Eiven topics & sitwations - recording speeches and strategies to improve -
Reading comprehension - skimming, scanning/ predicting - guestion &
answers - objective and descriptive answers - Writing = paragraph writing,
personal notes - Language Development - parts of speech, prefix, suffix, word
farmation

MODULE-11 LANGUAGE BARRIERS, LEVELS AND CHANNELS B
Listening -interviews - Speaking - describing a simple process - asking and
answering questions - Reading - eritical reading - finding key informationina
given text - ideation, mind mapping - Writing - dialogue, instructions =
Language Development - regular, irregular verbs, tenses, framing questions,

MODULE-IIl MARRATION AND SUMMATION -]
Listening - long texts - TED talks - extensive speech on current affairs -
Speaking - role plays = asking ahout 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-1V WRITING MECHANICS 7 3
Listening -debates and discussions - practicing multiple tasks -Speaking - self
introduction about friends/ places/ hohbies - 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 7
Listening- popular speeches and presentations - Speaking - Impromptu
speeches -Reading - articles - magazines - Writing = review writing. channel
conversion - bar diagram// table, poster/ picture interpretation = Language
Development - modal verbs, collocations, 2 1st century vocabulary

MODULE-V1 COGENT EXPOSITIONS 7

Listening - Motivational speeches - Speaking - Debates and discussion -
Reading - analytical reading - newspapers - Writing - process description -
Language Develppment - volces, Sentenoeg expressing purpose, synonyms &

antonyms
TOTAL: 45 PERIODS
| 4|
Recommended by e W
h
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TEXTBOOKS:

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 Read:r - {:emrr:d
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 Unlversity Press,
Owford, 2007.

4. Chauhan, Gajendra Singh and etal Technical Communication [Latest
Revised Edition). Cengage Learning India Pvt. Limited, 2018. ;

'WEB REFERENCES:
1. https://onlinecoursesnptelacin/nocl9_hs31/preview
2 Imps:ffwwmjrenglishpagemlfspmkiny#gmgh_mm

‘
:

ONLINE RESOURCES:
1 hu;pu:ffwl’mmﬂm.hnglIahfﬂuhguefhuﬂnm-mdhh,*mmﬂl

Z hnps:ﬁmmhﬂduemgmmykeaminrmgllshfﬁwmf

OUTCOMES:

Upon completion of the course, the student will beable to:

1. Improve understanding and application of listening, speaking, reading,
and writing skills (K2}

2. Demonstrate the ability to write personal notes, clear and coherent
paragraphs (K2)

3 Ap;ilfanalﬁfﬂcal skills to write essays, rearrange ]umhlrd sentences, and

’_..ﬁmnluermmndaﬁw[m] :
i. skills nmﬁgj mmum\m construct professional emails
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SEMESTER - 1
f‘lBSFH"lB’I ENGIMEERING PHYSICS L L P}EP‘C
SDG NO. &,7,911 3/ 0(0/ 2|3
OBJECTIVES:

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

# Tounderstand the concept of waves and lasers and its applications.

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

® Toapply the concepts of quantum mechanics to engineering studies.

To understand the basics of crystal for engineering applications.

& Toidentify the basic principles involved in thermal physics and its
applications.

MODULE-I PROFPERTIES 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
of beams - bending moment - cantilever: theory and experiment- uniformand
non-uniform bending: theoryand experiment- I-shaped girders, 3

MODULE -1 MECHANICAL WAVES AND LASERS 7

Waves on a string - standing waves — traveling waves - Energy transfer of a

wave = Reflection and refraction of light waves — interference -Theory of air

wedge and experiment - Theory of laser - characteristics ~ Spontaneous and .
stimulated emission - Einstein's coefficients — population inversion - Nd-YAG ’.
laser, CO2 laser - Basicapplications of lasers in industry.

161
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MODULE- I ELECTROMAGNETIC WAVES 8
The Maxwell’s equations - wave equation; Plane electromagnetic waves in
vacuum, Conditions on the wave lield - 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- IV BASICAND APPLIED QUANTUM MECHANICS 7
Black bedy radiation - Planck's derivation = Electrons and matter waves -The
Schrodinger equation [Time dependent and time independent forms) -
significance of wave function = Mormallzation -Free particle - particle in a
infinite potential well: 1D, 2D and 3D Boxes; - Barrler penetration-and
quantum tunneling [qualitative) - Scanning Tunneling Microscope.

MODULE-V CRYSTALPHYSICS B
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.

1
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 Solarwater heaters. ]
TOTAL: 45 PERIODS

TEXT BOOKS:
1. DK Bhattacharya & T.Poonam, “Engineering Physics”, Oxford University
Press, 2015.
3. RK Gaur & S.L. Gupta, “Engineering Physics” Dhanpat Rai Publishers,
2012 i
3. BK Pandey & S.Chaturvedi, "Engineering Physics”, Cengage Learning
India, 2017,
4. V. Rajendran, “Engineering Physics’, Mc Graw Hill Publications Lud. New
Delhi, 2014.
& MN. Avadhanulu And PG. Kshirsagar, "A textbeok of Engineering Physics,
5.Chand & Co Lid. 2016.
71
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| Syllatus /EICE]

REFERENCES:

L.
2.

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

R.A. Serway, & |.W. Jewett, "Physics for Scientists and Engineers”, Cengage
Learning, 2010,

MN.K. Verma,” Physics for Engineers”, PHI Learning Private Limited, 2014,
PA, Tipler & G. Mosca “Physics for Scientists and Engineers”, W.H.Freeman,
2020. i i
Brijlal and Subramanyam, "Properties of Matter’, 5. Chand Publishin
2018. :
Shatendra Sharma & Jyotsna Sharma, "Engineering Physics’, Pearson,

2018. |
Arthur Beiser. “Concepts of Modern Physics’ McGraw-Hill, 6th Edition.

2003.
Charles Kittel, “Introeduction to Solid State Physics”. Joln Wiely & Sons. Bth

Edition, 2005,

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

1.

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

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

. Examine Maxwell's equations and electromagnetic wave theory to an;l.y':e

wave propagation, polarization and reflection-transmission phenomenain
differentmedia (K4)

. Utilize the principles of quantum mechanics to explain black body

radiation, matter waves, particle confinement in potential wells and
tunneling phenomena. (K3)

Examine and compare the characteristics of various crystal structures,
polymorphic forms, and crystal growth technigues. {K4)

Apply the principles of heat transfer to determine the thermal cond uctivity
and explain the role of heat exchangers in refrigerators and solar water

heaters. (K3)
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SEMESTER - |

24ascvi01 ENGINEERING CHEMISTRY L TP [CPIC

D6 W0, 4,857 3/0(0[3(3

OBJECTIVES:

& Toenumerate the importance, synthesis, and applications af
polymers.

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

e Tofamiliarize the fundamental laws and concepts of important
photophysical and photochemical processes, as well as spectroscopy.

® Toexplore the fundamental concepts, laws, and principles of % =
thermadynamics, 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 englneering a nd industrial processes.

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

MODULE-1 POLYMER CHEMISTRY 8
Polymers: Definition, Degree of polymerization, Functionality of monomer,
Classification of polymer with examples, Types of polymerization, Mechanism
ofaddition polymerization (Free radical mechanism). ;
Plastics: Definition and Characteristics - Thermoplastics & Thermosets,
Preparation, properties and engincering applications of plastics -PVC, Teflon,

Kevlar and Bakelite.
: g -
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Fibers: Characteristics fibers - Preparation, properties and applications of
Nylon anmd Dacren. Biodegradable polymers & Conducting Polymers:
Characteristics, Classification and thelr applications.

MODULE-Il ELECTROCHEMISTRY AND BATTERY TECHNOLOGY 7
Electrochemistry: Types 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
and its significance.

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

MODULE- 11l PHOTOCHEMISTRY & SPECTROSCOPY 7

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 -1V CHEMICAL THERMODYNAMICS . B
Terminology of Thermodynamics - Laws of Thermodynamics - | law =
Significance - Mathematical formulation and its applications. I 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, Glbbs-Helmholtz equation, Van't Hoff Isotherm and [sochore.

MODULE-V FUELS ]
Fuels: Introduction -Classi fication of fuels - Coal - Analysis of coal (proximate
and ultimate). Carbonization - manufacture of metallurgical coke [Otto
Hoffmann method] - Petroleum - manufacture of synthetic petrol (Berglus
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
Calorific values- Theoretical calculation of Calerific value(Dulong formula) -

Flue gasanalysis [ORSAT Method).

| 10|
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MODULE - Vi NANOCHEMISTRY 7

Introduction - Types of nanomaterials - Emergence and challenges in

nanatechnology- Synthesis routes for nanomaterials: Bottom-up and top-

down approaches - Sol-gel, precipitation, Thermibolysis, Laser ah]al:i_nn,

Chemical Vapour Deposition (CVD), Electro depaosition - Properties of

nanomaterials- Mechanical properties, Chemical, Optical, Electrical and

Magnetic properties-applications of nanomaterials (Gold nanoparticles as an

example). Quantum Dats - concept, properties and applications, :

TOTAL: 45 PERIODS

TEXT BOOKS: :

1. 5.5.Daraand 5. 5. Umare, "A Textbook of Engineering Chemistry”, . Chand
& Company LTD, New Delhi, 2015,

2. PG Jainand Monika Jain, “Engineering Chemistry” Dhanpat Rai Publishing
Company [P)LTD, New Delhi, 2015, L

3. 5. 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 Pvi Ltd, New Edition 2024,

REFERENCES: z

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

2. Prasanta Rath, "Engineering Chemistry”, Cengage Learning India PVT,LTD, -
Delhi, 2015,

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

4. Chemistry of Nanomaterials Vol.1 5.5.R Kumar Challa (Ed).

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

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

7. Applied chemistry - A texthook for Engineers and Tech nologists by H.D.
Gesser, i

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 basie principles of electrochemistry and describe their
application in battery technologies, (K3)
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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 of thermodynamics and its
derivations to analyze enginecring 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 d:sclp]mas of
scienceand technology, (1K3)
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SEMESTER - 1
ZESCS101 | PROBLEM SOLVING AND L|T [P (cP|C
spGNO. 4 &9 | PROGRAMMING IN C 3/o0l0/3l3
ORBJECTIVES:
® Interpret Mathematical problems using algorithms, Nowchart and,.
pseudocode, i

e Tounderdtand the programming larbuage.

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

® Todevelop 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 b

Introductien to Problem Solving thrnugh programs- Algorithm-
Flowehart-Pseudocode-Memary, Variables, Values, Instructions, Programs-

[12 | :
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i 1 fyllabus

ff_’"“l"lﬂliﬂ n process-hyntax and Semantic Ermors- The language of C : Phases
of developing a running computer program in C - Character set = Constants =
Keywords = Primitive data types -Declaration, Type Conversian.

MODULE-I1 BASICS OF CPROGRAMMING T
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, Intergst
calculators, multiplication tables, GCD and LCM, Prime number generation,

MODULE- Il ARRAYSAND 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: Funetion Prototype, Function Definition, Function
Call, Bullt-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 - - Polnters - Pointer
Operators - Pointer Arithimetic - Arrays and Pointers -Array of Pointers -
Example Program: Sorting of Names = Parameter Passing: Pass by Value - Pass
by Reference - Example Program: Swapping of Twoe Numbers using Pass by
Reference.

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

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

Arguments.
TOTAL: 45 FEE:IG_I.'IS
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TEXT ROOKS:

L. RG. Dromey, "How to solve it by Computers”, Reprint, FHI Publishers,
2011,

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

3. Kernighan, B.W and Ritchje D.M, “The € Programming language®, Second
Edition, Pearson Education, 2015,

REFERENCES:

L. Yashwant Kanetkar, "LetusC" 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. |eri 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 Universi ty Press, 2009,

6. Anita Goel and Ajay Mittal, "Com puter Fundamentals and Programming in
C', Dorling Kindersley (India) Pvt. Ltd, Pearson Education in South Asia,
2011.

7. Hanly | R & Koffman E.E, “Problem Solving and Programme design in €
Pearson Educatian, 2009,

WEB REFERENCES:

1. hitps://www.learn-c.org,

2. https://codetorwin.org/

3. hrrps:f,fwmrpmgmmming.mm

ONLINE RESOURCES: “

L https:!}www.linuxtupfa.arg,’an]lrle_,l:u:luI{sfpmgralning_huoksfgnu_c_
programming_tutorial

2. https://nptelac.in/courses/ 106105171

3. https://swayam.govin/nd 1_mocl9_cs42 fpreview

OUTCOMES:

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

1. Sulvebasicproblems using algorithms, flowcharts, and pseudo code.[K3)

2. Analyze the various program ming constructs for basic computational
problems.(K4)

3. Implementsimple C programs using arrays and strings. (K3)

|14 |
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4. Use functions, recursion, and pointers to pecform calculations, searching,
andl sorting.(K3)

5 Apply structures and cdymamic memary allecation in handling complex
programming tasks. (K1)

. Organize sequential and random fle processing technigues prowide
solutions for real-world computational problems, (K41

CO-PO, PSOMAPPING:
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SEMESTER - |
24ESGE10 Litleler e
;:: o ENGINEERING GRAPHICS AFICIEIE
OBJECTIVES:
® To develop in students, graphic skills for communication of concepts, .
ideas and design of enginecring products. J
# To visualize the job In three dimensions,
& To have a clear conception and appreciation of the shape, sie,
proportion and deslgn.
® Toexpose the student conununity to existing national standards
related to technical drawings. '
1151
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MODULE - 1 PLANE CURVES G+4 .
Basic Geometrical constructions, Curves used in engineering practices: Conlcs -
= Construction of ellipse, parabola and hyperbola by eccentricity method -

Construction of cycloid on Horizontal Surfaces - Drawing of tangents and

normal to the above curves.

MODULE-1I PROJECTION OF POINTS, LINES AND PLANES G+d
Projection of Points {Concept only). Projection [ Elevation and Plan) of straight
lines, inclined to bath reference planes by rotating line method. Projection of
plane surfaces, inclined to one of the reference planes by rotating object
method.

MODULE-1II 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-IV ORTHOGRAPHICPROJECTION " G+4
Orthographic Projection - Principles of orthographic projections,
Orthographic projection of ohjects from pictorial view.

MODULE-V SECTIONAND DEVELOPMENT OF LATERAL SURFACE 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 plane inclined to HP only,

MODULE-VI ISOMETRICPROJECTIONS 6+4
lsometric projection - Principle, Isometric scale, Isometric views and
Isometric projections of truncated solids - Prisms, Pyramids, Cylinder and

Conein simple vertical positions only.
TOTAL: 60 PERIODS

TEXT BOOKS:
1. Venugopal K. and Prabhu Raja V. "Engineering Graphies’, New Age

International [P) Limited, 201 1.
2. T leyapoovan, “Engineering Graphics using AUTOCA 0" Vikas Publishing
House Pvt Ltd, 7th Edition.
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REFERENCES:

1.

3

N 5 Parthasarathy and Vela Murall, "Engineering Graphics', Oxford
University, Press, New Delhi, 2015,

Bhatt N.D. and Panchal VM., "Engineering Drawing’, Charotar Publishing
House, 50th Edition, 2010,

Natrajan K.V, "A text book of Engineering Graphics”, Dhanalakshmi
Publishers, Chennai, 2009,

WEB REFERENCES:

L

https:/ farchivenptelacin/feourses/112/102/112102304/

ONLINE RESOURCES:

1.
L.

https://mptelacin/courses/105/104 7105104148/
https:/ /nptelacin/coursesf112/103/112103019/

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

L
%

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

Sketch the orthographic projection of lines and plane surfaces of rectangle,
square, pentagon and Hexagon. [ K3) :
Draw the orthographic projection of regular solids like prism, pyramids,
cylinder and cone using change of position method, (K3)

Draw plan, elevation and side views for the 3dimensional isometric
drawing by using the concepts ol orthographic projection. (K3}

Draw the section and development of lateral surfaces for the regular solids
like Prism, Pyramid, Cylinder and Cone for the axis perpendicular to HE
[K3]

6. Draw the Isometric view, projection for regular and truncated solids ltue
Prism, Pyramid, Cylinder and Cone, [K3)
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SEMESTER - 1
24H5TAI07
4 LIT(PICPIC
HERIT F TAMIL
S0G NO. & KRITepR S 3 1/0l0l111
OBJECTIVES:

*  Develop interest for classical language and literalure to promaie Tamil heritage
*  Understand the ancient Tamil sculptures, folk and marbal arts and contribution of
Tamil to the freadom of India

UNIT-1  LANGUAGE AND LITERATURE 3

Language Familes in India - Dravidian Languages — Tamil as a Classical Language -
Classical Literature in Tamil - Secular Nalure of Sangam Literature = Distnbutive Justice in
Sangam Literaturs - Management Principles in Thirukural - Tamil Epics and Impact of
Buddhism & Jainism in Tamil Land - Bakihi Literature Azhwars and Nayanmars - Forms of
minor Pogtry - Development of Modem literature in Tamil - Contribution of Bharathiyar and
Bharathighasan.

UNIT -1l HERITAGE - ROCK ART PAINTINGS TO MODERN

ART-SCULPTURE 3
Hero slone to modam soulpture - Bronze icons - Tribes and their handicrafts - Art of temple
car making - - Massive Terracotta sculplures, Village deities, Thiruvalluvar Statue. at
Kanyakumari, Making of rmusical inslruments - Mridhangam, Parai, Vieanai, Yazh' and
Madhaswaram - Robe of Temples in Social and Economic Lifie of Tamils.

UNIT-Il  FOLK AND MARTIAL ARTS 3
Therukoothy, Karagattam, Villy Paflu, Kaniyan Koothu, Cyillattam, Lealher pupgelry,
Silambatiam, Valari, Tiger dancs - Sporis and Games of Tamils. :

UNIT«IV  THINAICONCEPT OF TAMILS _ 3

Fiara and Fauria of Tamils & Aham and Puram Concept from Tholkappiyam and Sangam
Literature - Aram Concept of Tamils - Education and Literacy during Sangam Age - Ancient
Cilies &nd Poris of Sangam Age - Export and Imiport during Sangam Age - Overseas

Conquest of Chalas.
UNIT-¥  CONTRIBUTION OF TAMILS TO INDIAN NATIONAL
MOVEMENT AND INDIAN CULTURE 3

Contributicn of Tamils 1o Indian Freedom Struggle - Tha Cultural Inﬂuamlcﬂlzmils over the
gther parts of India — Self-Respect Mavement - Role of Siddha Medizing in Indigencus

Systems of Medicing - Inscripli ons & Manuscripts — Print History of Tamil Books.
% TOTAL : 15 PERIODS

TEXT-CUM-REFERENCE BOOKS .
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5. Social Life of Tamils (Dr K K_Pillay) A joint publication of TNTE & ESC and RMRL - (in

print)

Social Life of the Tamils - The Classical Pericd (Dr.5.Singaravelu) ﬂPublt&'lad by:

Intermational Institute of Tarmil Studies

T. Historical Hertage of the Tamis (Dr 5.V Subatamanian, Dr.K.D. Thirunavukiarasy)
{Published by: Intemnational institute of Tamil Studies)

8. The Contributions of the Tamils to Indian Culture (Dr.M Valarmathi) (Published by
Intermational Institute of Tamil Shudes.)

9.  Kesladi - 'Sangam City Civilization on the banks of river Vaigai' (Jointly Published by:
Department of Archaeclogy & Tamil Nadu Tex! Book and Educabonal Services
Corporation, Tami Nadu)

10, Studias in the History of India with Spacial Ruiaranm 1o Tamil Nadu (Dr. K. K. Pillay)
{Published by: The Author)

11. Porunai Civilization (Joinlly Published by: Department ﬂﬁrd:aodﬂgy 4 Tamil H,idu
Taxt Book antl Educational Services Corporabion, Tamil Nadu)

12 Journey of Civilization Indus to Vaigai (R.Balakrshnan) (Published by: RMRL) =

o
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TEXT-CUM-REFERENCE BOOKS
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-1 Social Life of Tamils (DK, Pillay] A jsint publication of TNTE & ESC and RMRL-
{in print)

6. Social Life of the Tamils - The Classical Period (Dr.5.Singaravelu) (Published by.
International Institute of Tamil Studies.

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

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

8. Keeladi- 'Sangam City Civilization on the banks of nver Vaigai' {Jaintly Published
by: Department of Archagology & Tamil Nadu Text Book and Educational Services
Carporation, Tamil Nadu)

10. Studies In the History of India wilh Special Reference o Tamil Nadu

(Dr.K.K.Pillay) (Published by: The Author)

i Porunai Civilizaton [Joinlly Published by Depariment of Archaeology & Tamil
Madu Text Book and Educational Services Corporation, Tamil Nadu)

12 Joumey of Civilization Indus to Vaiga: (R, Salaknshnan) {Published by: RMRL) -

Reference Book.
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OUTCOMES:
Upon completion of tha course, the learmers will be ablato:

1 Understand Tami &s a classecal language & Literature (K2}

2 Explore about Tamil Heritage & Sculptures, Role of temples (K2)

3 Appreciate Sports and games of Tamils (K2)

4 Parcaive Thinai concept of Tamils (K2)

5. Comprehend Education and literacy dunng Sangam Age (K2)

6 Understand the Contribution of Tamils to National Movemant & Ingian Culbure

{x2)
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L i PHYSICS AND CHEMISTRY | L |T |P [CP|C
SDG NO.L 611327 LABORATORY 0(0 |4 |&|2

PHYSICS LABORATORY (Any Five Experiments to be conducted)
OBJECTIVES:
® Demonstrate the wave nature of light using diffraction and
interference properties.
® Study the thermal conductivity of a bad conductor.
®  Verify experimentally the elastic properties of materials.
SLNo. Name of the Experiment
1 (2] 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.

2z Determination of thermal conductivity of a bad conductor - Lee's
Disc method.
3 Determination of Young's modulus by non-uniform bending
method. ;
|21
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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.

] Calculgtion of lattice cell parametgr - X-ray diffraction method.:

7 Determination of Planck’s constant

8 Determination of wavelength of mercury spectrum - spectrometer
grating.

g Determination of velocity of sound and compressibilicy of liquid -
Ultrasonie 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: o :
& 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. 1 j
® Toacquaint 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

1 Conductometric titration of strong acld vs strong hase.

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.

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. i

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 / thiccyanate method).

Recommended by |22
Board of Studies of Md‘m .L"rI :
Chairman .
Weeting No. Dated: /oG Board of Studies

Department of Humanies & Sciences



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 PhysicsLab, Dr. G. SenthilKumar; VRB publishers. (2019)
2. Engineering Physics Practical, Dr. . Mani, Dhanam Publications. (2020])

TEXTBOOK: i

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

2. Practical Physical chemistry by B. Viswanathan, P. 5. Raghavan
(Vivabooks), 2009.

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

OUTCOMES:

Upon completion of the course, the studentwill 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, -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) 3

4. Apply spectroscoplc technigues, viscometry, synthesize nanoparticles,
analyze the corrosion behavior of materials in different environments.
(K3)

CO-POMAPPING:
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OBJECTIVES:

¢ Todevelop programs in C using basic Programming Constructs.
& Todevelop applications in C using Arrays and Strings.
¢ Todesign and implement applications [n C using Functions,

Structures.
& Todevelop applications in C using Files.
LIST OF EXPERIMENTS

1. 1. Write a program using /0 statements and expressions.

2. Write programs using decision-making constructs.

3. Write a program to find whether the given year is a leap year 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,

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 *.

(. 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 twa 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.

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
it.

R n

g
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19, The annual examination Is conducted for 10 students for five su bjects.
Write a program to read the data and determine the [ollowing:

(a) Total marks obtained by each student.

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

(¢} The student who obtained the highest total marks.

20. Write a program to demonstrate file 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. Stand alone desktops with Ccompiler 30 Nos. (Or)

Serverwith Ccompiler supporting 30 terminals or more.

OUTCOMES:

Uponcompletion of the course, the student will be ahlet&

1. Apply basic constructs,arraysstrings,functions and recursion fur

executing C programming applications.(K3)

2. AnalyzeC programs invelving pointers and structures.(K4)

3. Evaluateapplications using sequential and random access files.(KS)

CO-PO, PSOMAPPING:
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OBJECTIVES:

# Resolve common communication problems
Observe the effectiveness of nonverbal messages
Communicate precisely through the digital media
Understand the importance of empathetic listening
Explore reading and speaking processes

|25 |
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MODULE -1 LISTENING
Techniques of effective listening
Listening and comprehending
Probing questions

Barriers to listening

Reflection from listening

MODULE - 1l SPEECH MECHANICS
Pronunciation

Enunciation

Vocabulary

Fluency

Common ervors

MODULE - 11l  READING SKILLS
Techniques of effective reading

Kinds of reading

Gathering ideas and information fram the text

Evaluating the ideas and information

Interpreting the text from multiple angles

MODULE-1V  WRITING ASPECTS
Writing process

Effective writing strategies

Different modes of writing
Optimizing the use of resources
Editing

MODULE-V PRESENTATION SKILLS

Types of presentations
Nonverbal communication

Understanding the purpose and the audience

Beginning and closure of presentations
Presentation tools and strategies

MODULE-V1  ARTICULATION ASPECTS

Perform exercises
Slow speeches
Long speeches

| 26 |
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Maonologues, Dialogues and Conversation i
Feedback necessity

TOTAL: 30 PERIODS
REFERENCES:
1. Sen, Madhuchanda.2010, An Intreduction to Critical Thinking, Delhl,
Pearson.

2. Effective Communication Skills Stratepies for Success, Edited by Nitin
Bhatnagerand Mamta Bhamager. 2023, Pearson |

3. Technical Communication: Principles and Practice, Meenakshi Raman and
Sangeeta Sharma, Oxford University Press, 2015

WEB REFERENCES:
1. htips://swayam.govin/nd1_noc19_hs31/preview
2. https:/www.myenglishpages.com/speaking/#goople_vignette

OUTCOMES:

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

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

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:

e Tounderstand the significance of Millennium Development Goals
(MDGs) and Sustainable Development Goals (SDGs) of the United
Mations

® To familiarize with SDG targets and indicators 3

» To identify the Constitutional implementation pertaining to SDGs in
Panchayat Raj

® Toacquire knowledge of the State and the Central government
welfare schemes

® To recognize the role of educational Institutions in commumnity
development 3

# Todevelop critical thinking skills to address com plex societal

MODULE-1 United Nations Sustainability and the Sustainable

challenges through an immersion program

Development Agenda

® Introduction to Sustainability
® Indian Rural Envirenment: Necessity and Sustainability
@ Milleanium Development Goals (M DGs]
® United Nations Sustainable Development Goals [5DGs] & the Agenda
® Overview of the Sustainable Development Goals [SDGS) |
MODULE-2  Universal SDG Targets 4
® SDG Framewurk '
# Key Components
® Pillars of the 3DGs
@ Targets of the Goals
# Indicators of the Targets
MODULE-3 $DG and Indian Gram Panchayat 3
# Gram Panchayat
® Salient Features of Constitutional Amendments

® Transition from SDGs to LSDGs (Localizing Sustainable Development

Goals)

Recommended by
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[Sylabus /EICE] -
MODULE-4 Government Schemes 4
Introduction to State and Central Government Schemes
Overview of Government Schemes
Localization and Implementation at the Regional Level
Impact on Local Communities

MODULE-5 Community Engagement 4
® Key Recommendations of the Mational Education Policy 3

Guidelines for Fostering Social Responsibility

Awareness

Participation

Collaboration

MODULE-6  ldea Generation 12
Immersion Program -
Focus Areas -
Channelizing Ideas
Forming Working Teams for SDGs {Sustainable Development Goals)

TOTAL: 30 PERIODS

REFERENCES:

1. Joy Elamon and Ms. Mariamma Sanu George,"The Handbook on
Sustainable Development Goals and Gram Panchayats™, State Institute for
Rural Development (SIRD].

2. DeC.R.Rene Robin, DrPAShanthi . DrB.Thanuja & DrV.Yuvaraj “Salram
5DG Idea Engineering Lab %, Sri Sairam Engineering College.

WEB REFERENCES

1. UN Sustainable Development Goals

Z htq:s:jfimunl'v.disimat.infnptelfmurszsjvideu,.'lﬂ?lﬂﬁlﬂﬂmuhmﬂ
3. htrps:Hivm!.digjm.at..J'n,l’nptel,.fmurseyfvideaﬂﬂglﬂﬁlﬂﬂ}uﬁ.hml

OUTCOMES:

Upon completion of the 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 that address real life rural challenges. (K2) ;

2. Compare MDG's,SDG's and LSDG's to analyse village topology and iden
specificdevelopment targels to propose innovative rural solutions. (K4)
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community.(K4)

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

5. Perform an presentation of field observation by mapping them
{'-:3 relevant SI lhd [Iﬂlf,r their significance for rural dmhpu_,tm.
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SEMESTER - II

’ |
_2"“““102 DIFFERENTIAL EQUATIONS, L|T|P|CP|C
. COMPLEX VARIABLES AND TRANSFORMS | 3| 1 |0 | & 5
OBJECTIVES:

# The objective of this course is to familiarize the prospective engineers
with techniques in Ordinary differential equations, Complex variables,Z -
Transforms, Fourler Transforms and Laplace transforms. ltalms to equip
the students to deal with advanced levels of mathematics and applications
that would be essential for their disciplines.

MODULE-1 ORDINARY DIFFERENTIAL EQUATIONS 12
Second and Higher order linear differential equations with consgant
coefficients - Method of variation of Parameters -Homogeneous equation of
Euler's and Legendre's type - System of simultaneous first order lingar
differential equations with constant coefficients.

MODULE- 11 COMPLEX VARIAELES i 9
Analytic functions - Necessary and sufficient conditions for analyticity in
cartesian and polar coordinates [without proof)- Properties- Harmonic
Conjugate-Construction of analytic functions-Conformal mapping -Bilinear
transformation (w=1/z). i

MODULE- [11 COMPLEX INTEGRATION 9
Cauchy- Goursat theorem {without proof) - Cauchy Integral formula (without
proof]) - Zerces of Analytic functions - Singularities - Laurent's Serjes -
Residues - Cauchy Residue theorem (without proof).

MODULE- IV LAPLACE TRANSFORMS 12
Existence conditions - Transforms of elementary functions = Transform of
Unit step function and Unit impulse function - Basic properties - Shifting
thearems - Transforms of derivatives - Transform of Periodic functions -
Inverse Laplace Transforms - Initial and Final value theorems = Convolution
theorem (excluding proof] == Application of solution of linear second order
ordinary differential equations with constant coefficlents,

MODULE-V FOURIER TRANSFORMS g

Statement of Fourier integral theorem - Fourler transform pair - Fnurier,sif.n:
and cosine transforms - Properties - Convolution theorem - Parseval's

identity.
| 21 |
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[Sylsbus /EICE]
MODULE - V1 Z-TRANSFORMS 9
Elementary properties - Inverse Z-transform (using partial fraction and
residues] - Initial and final value theorems - Convolution theorem - - Farmation
of difference equations - Solution of difference equations using Z- - transform.
TOTAL: 60 rnlulns

TEXT BOOKS:

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

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

REFERENCES:

1. Higher Engineering Mathematics, Dass, H.K, and Er. Rajnish Yerma,
mpﬂﬂtiﬂlandﬁwmmﬂiﬂll.

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

3. Advanced Engineering Mathematics, Peter V. O'Nell, 7th Edition, 'E.mm
learning 2012,

4. An Introduction to Ordinary Differential Equations, E. A.Cnddmm ut

Prentice Hall, 1961,
5. Higher Engineering Mathematics, Ramana. BV, 1lth repring, Tau
f Hnﬁmﬂﬂl,ﬂwnethi,zum
6 A Textbook of Engineering Mathematics, N. P. Bﬂinnduinuhm
mhmﬂl'uhhmuumﬁcpﬂnmﬂu&
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COURSE OUTCOMES:

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

1. Solve ordinary differential equations of second and higher order with
constant coeflicients, variable coefflicients and simultaneous IInHr
differential equations, (CO1] [K3)

2. Construct an analytic function and apply the properties of analytic
functions to check for harmonic and orthogonal functions and find the
images of circle and straight lines under the standard transformations.
(C02)(K3)

3. Use Cauchy's integral theorem, formula and Cauchy's Residue theorent to
evaluate complex and real integrals, find the Taylor's and Laurent's serles
expansion. (CO3) (K3)

4. Apply Laplace and inverse Laplace Transforms to solve the linear ordinary
differential equations with constantcoefficients {CO4] [K3)

5. Find Fourier transforms and Fourler srn= and cosine transforms ul’slmpie
functions. (cbs] (K3)

&, Sohred.l.lferen::=quaﬂ-unsustngz-mnsfurms{{:0&][KB]
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®  Develop skills for preparing effective job application

MODULE-1  EFFECTIVECOMMUNICATION 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,
commenly confused words - spellings ;

MODULE-Il BASICS OF TECHNICAL WRITING 5
Listening - listening to advertisements and products - Speaking - creating
preetings/wishes fexcuses and thanks - Reading - articles/novels - Writing -
summary of articles, writing modes, formats, compositions - Language
Development - reported speech, numerical adjectives

MODULE-II1 REPORT WRITING C 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 fdeclining letters - Language Development- degrees of
comparison - embedded sentences - acronyms and abbreviations :

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

MODULE-V1 LEXICALENHANCEMENT .
Listening - technical and general talks - Speaking - oral presentation with
visual aids - Reading - successtul stories/autobiographies - Writing - writing
blogs - Language Development - common errors in English, idiomatic
exXpressions :

TOTAL: 30 PERIODS
134 |
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__Syllabus /EICE]
TEXT BOOKS:
L. Board of editors. Fluency in English: A Course book for Engineering and
Technology. Orient Blackswan, Hyderabad 2016, '

2. Raman, Meenakshi, Sharma. Sangeeta (2019). Professional English. Oxford
University Press. -

REFERENCES: ;
1. Bailey, Stephen. Academic Writing: A Practical Guide for Students.
Routledge, New York, 2011, 4
2. Raman, Meenakshi, Sharma, Sangeeta. Technical Communication,
. and Practice, Oxford University Press, New Delhi, 2014,
Hm‘lll}u'ishnin&HishmSunlma.ﬂﬂmmunbmﬁunskmsfurﬁnlinuman
ed. Pearson, Tamil Nadu, India 2011. P. Kiranmal and Rajeevan, Geetha.
Basic Communication Skills, Foundation Boolks, 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
Fulss, Mew Delhi, 2015, 3

WEB REFERENCES: :

L https://swayam.govin/nd1_noc20_hs21/preview :

2 https:ﬁnpml.::.lnfmhent,’sburagezfnp&muﬂhmlfmwﬂw
text/ 109106122 flecl. pdf 5

3. https://takelessons.comfen-insearch?service= English&aﬁmlm

L. hetps://www.coursera.org/specializations/improve-english?
ﬂw:ﬁt_@;ﬁf{wﬂugnmfb!ug!tﬂummg_llshfhulwﬁ!h'
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6. Demonstrate the ability o express opinions In both aral and written forms
of communication (K2 )
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OBJECTIVES:
® Tounderstand the essential principles of physics of conducting
materials.
® Toeducate the basic principles of semiconductor device and electron
transport properties,
® To become proficient in magnetic materials. :
® Toacquaint the basics of optical materials and their applications
® Toacquire the fundamentals of dielectric materials
® Tounderstand the basics of nanoelectronic devices and quantum

computing,

MODULE-1 EL.EI:TH[L‘ALPRGPERT]EEDFCDNDUCTINGMTEHMI.S 8
Classical free electron theory - Expression for electrical conductivity -
Thermal conductivity, expression = Quantum free electron theory:- Fermi-
Dirac statistics -Variation of Fermi energy with tem perature-Density ! of
Energy states-Carrier concentration- Electron In periodic potential - Energy
bandsin solids - Electron effective mass - Conceptofhole, i
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MODULE- 1l SEMICONDUCTORS AND TRANSPORT PHYSICS o
Intringic Semiconductors - Energy band diagram - direct and Indivect band
gap semiconductors = Carrvier concentration in Intrinsie semiconductars =
#xtrinsic semiconductors = Carrler conventration in N-type & P-type
semiconductors = Variatlon of carvlor concentration with temperature -
Carrier transport In Semiconductors; Drif mebility and diffusion = Hall effect
and devices - Ohmic contacts - Schottky diode [qualitative).

MODULE « 11l MAGNETIC PROPERTIES OF MATERIALS 8

Magnetic materials: Elementary ldeas of classification of magnetic materials
(Dia, Para, Ferro & Ferrl) = Domain Theory of Hysteresis= Qualitative Ideas of
Antl ferromagnetic Ordering - Structure and Propertics of Ferrites =
Properties of Soft & Hard Magictic Materials - applications - Magnetic
principle in computer data storage - Magnetichard disc- GMR sensor. :

MODULE-IV OPTICALPROPERTIES OF MATERIALS 7
Classification of optical materials - Optical processes in semiconductors: -
optical absorption and emission, charge injection and recombination, optical
absorption, loss and galn. Optical processes in quantum wells - Optoelectronic
devices: light detectors and solar cells = light emitting diode - laser diode
-Modulators (Optical Modulator) and switching devices [Coupler)
(qualitative] - plasmonics, Organlc LED - Optical data storage techniques and
devices.

MODULE-V DIELECTRICPROPERTIES OF MATERIALS 7

Dielectric Polarization and Mechanism (qualitative] - Internal or local
Field Clausius Mossott! relation - Diclectricloss Temperature and frequency
dependence of dielectric constant - Diclectric breakdown - Measuremeit of
Dielectric constant and loss using Schering bridge = Elementary ideas of
Piezoelectric, Ferroelectricsand Pyroclectricmaterials and its Applications.

MODULE- V1 NANODEVICES AND QUANTUM COMPUTING . B
Introduction to nanomaterlals = quantum confinement = guantum structures:
quantum wells, wires and dots - band gap of nanomaterials. Tunneling - Single
electron phenomena: Coulomb blockade = single electron transistor- &
Quantum system for information processing- Quantum states- classical bits-

Quantum bits or qublts-CNOT gate -multiple qubits - Bloch sphere - Quantum

sphere- Quantum gate -advantage of quantum computing over classical

computing.
TOTAL = 45 PERIODS
| 37 |
Hecummandud by .
Chalrman
Board of Studiay of H‘i’.ﬁ Board of Studies

Meeting No, .ﬂé’ Dateg:-3//9 mtﬂmmamm
——

B
I




TEXT WOOKS

1. S.0.Pillal “Solid $tate Phywics, New Age lnternational Publishers, Sth
Eddivion, Mew Detli. 2014,

3. SOKavap, “Principles of Electmnie Materials and Dovices”, McGrawsHill
Education, 2017,

5. BKValanisany, "Physios loF Elevironics Engineering” Scliech Publicatian,
2018,

4. 5. Sallvahanan, A, Rajalakshml, S, Karthie, N.PRajesh, “Physles for
Electronics Wngineering and Intormation’, McGraw Hill Education, 20 18,

G.W.hanxon, "Fundamentaly of Nanoglectronles”, Pearson Education,
2011,

5

REFERENCES:

1. CKitel, "Introduction to Solid State Mhysics”, Wiley, 2018, :

2. B.Rogers, ). Adams & 5. Pennathur, "Nanotechnology: Understanding Small
Systema”, CRC Pross, third editlan, 2017,

3. NKVerma,"Physics for Engineurs’, PIL Learning Private Limited, 2017.

4. H.C.Marcel Van de Voorde, Rohert Puers, LivioBaldi, Abstiaan Evan Nooten,
“Nanoclectronles: Materials, devices and application”, Wiley VCH, 2017,

5. Morlakiwalkhlkl, "Optical materials and Applications” CRC Press, 2018,

6. Umesh K Mishra &lasprie Singh, "Semlconductor Device Physics and

Design”, Springer, 201 4.

W.D.Calllster, "Materials Sclence and Engineering: An introduction®, John

Wiley & Sons Inc,, New York, 6th Edition, 2002,

8 V. Raghavan. "Matelals  Sclence and Engineering = A first course”,
Prentice Hall, New Delhl. i )

7

OUTCOMES: ; :

Upon completlon of the course, the student will be able to: .

1. Explore the basic concepts of free electrpn theory of solids and apply It to
determine the conducting properties, carrier concentration and effective
mass of an electron in cond uctors (K3)

2. Illustrate the varlous types of semiconductors based on band gap energy
and doping, expression for carrler concentration and their varfations with

temperature (K3) ;
3. Havean insightinto the different types of magnetic materials and magnetic
data storage device [K2)
4. Recognize, choose and apply knowledge tw develop materials for sensor
applications({ K3].
— |38 |
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3. Recall the basic knowledge of different types of polarization mechanisms,
measurement of dielectric loss, elementary ideas of piezo, pyro,
ferroelectric materials and thelr applications. [K3)

6. Acquire knowledge on quantum structures and apply it for illustrating
nanodevices and explore the basics of quantum computing and thelr

applications (K3)

CO-POMAPPING:
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SEMESTER - 11
26BSCY201 | cHEMISTRY FOR ENVIRONMENT | L | T |P [cP|C
SDG NO.4 AND SUSTAINABILITY 3[0(0[3][3
OBJECTIVES:

# To gain a comprehensive understanding of environmental science, l:hl:

intricate relationships within ecosystems, am:l the crucial role of
biodiversity conservation.. i

To introduce the structure and components of the atmosphere, and
provide an overview of the photochemical reactions (nvolved.
To foster a sound understanding of water quality parameters and .

‘water treatment techniques.
To explore the various components of soll and understand the steps

invalved in Solld Waste Management [SWM).
To advocate the benefits of renewable energy and promote awareness

of sustainable energy practices. .
To implement the principles of Green Chemistry in alignment wil.h the

Sustainable Development Goals (SDGs).

|39 |
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MODULE-1 INTRODUCTION TO ENVIRONMENTAL SCIENCE L]
Environment: Definition, concept of environment and  ts components -
scope and importance ol environment - need for publicawareness.
Ecosystem: Structure and functions: Structures - Biotic and Ablotic
components. Functions - Energy flow in ecosystems. food chains and food
webs, Biogeochemical cycles(CN&P), Ecological succession,

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 vitre
conservation. ;

MODULE-Il ATMOSPHERIC CHEMISTRY 7
Armospheric 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- 11l WATER CHEMISTRY ]
Importance and scope of water chemistry - Sources and impurities in water -
Water Quality Parameters - Specifications as per WHO/BIS standards,
Hardness of water, types, numerical problems on hardness of Water.
Softening of water - Internal treatment (Lime-soda, Phosphate, Calgon,
Sodium Aluminate and Colloidal conditioning). External treatments: lon
exchange and Zeolite processes. Municipal water treatment: primary
treatment and disinfection [UV, Ozonation, break-point chlorination).
Desalination of brackish water by Reverse osmosis. Sustainable water {
management practices (water reeyeling and rainwater harvesting)

MODULE- IV SOILCHEMISTRY AND SOLID WASTE MANAGEMENT 7
Soil Chemistry: Chemical compaositian 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, ot
Solid Waste Management System: Sources and types of solid waste,
Elements of solid waste management, Methods of residential and commercial

| 40 |
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waste collection, Treatment f processing - Incineration, Composting. Landfill -
Dumpsite rehabilitation.

MODULE-V ENERGY AND ENVIRONMENT B
Energy sources - Renewable and non-renewable energy sources, Principle
and generation of solar energy (solar collectors, photo-voltaic modules, sojar
ponds), wind energy, geothermal energy; tidal energy, OTEC energy from
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- V1 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
agents in the paper industry

Sustainable Development: Definition and concepts of sustainable
development, Need for sustainable development; Sustainahle dml.upmm:
goals- 17 5DG goals.

Sustainable practices: Zero waste and R concept, Circular economy, IS0
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.

3. 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).

REFERENCES:

1. Dharmendra$.Sengar. ‘Environmental law', Prentice hall of India PVT I.'['D.
Mew Delhi, 2007.

2. Erach Bharucha, “Textbook of Environmental Studies™, Ul.'lhl'ﬂ.'!iﬁﬂ
Press{1} PVT, LTD, Hyderabad. 2015. :
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OUTCOMES:

[_Eydabus /EICE]
G. Tyler Miller and Scott E. Spoolman, “Environmental Science”, Cengage
Learning India PVT, LTD, Delhi, 2014,
Chemistry for Environmental Engineering, Clair N. Sawyer, Perry I.. Mc
Carty, Gene F. Parkin, 4th Edition, McGraw-Hill.

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

L

Develop a foundational understanding of environmental science, ﬂw
interactions within ecosystems, the significance of biadiversity, and the
:mpmm of conservation strategies for maintaining ecological I:lhnu.
K3)
Identify the primary compenents of the atmosphere, explain the causes of
atmospheric pollution, and propose basic strategles to promote &
sustainable and clean atmosphere. [K3)
Demonstrate complex water quality parameters, and develop Innovative
methods for producing cost-effective m&mwwihblei‘bcrbuﬁlndumﬂ
useand potable consumption. [K3]
Describe the composition and functions of soil components, ml;u the
spurces 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
metheds for harnessing energy from different sources and explain their
applications invarious contexts. (K3)
lllustrate a comprehensive understanding of green chemistry principles
and their alignment with sustainable development goals, preparing them
to contribute to environmentally friendly and sustainable prmimmtlﬂr

nmumrm':.[ﬂl
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SEMESTER - II

2LEEPCZON

LI{T|PCPC
108105159 CIRCUIT THEORY
SDGND. &, 9 2|117/10(3 3
OBJECTIVES: J

& To utilize the coneepts of basic laws for su!v{ng DC circuits.

& Toapply the fundamentals of AC circuits to solve mesh current and
node voltage method.

® Tpapply Network theorems to simplify for both DC and ﬁﬁl.'.h"mltl

& Tosolve the Transient response of circuits for BL, RC and RLC circuits
with DC and AC input.

® Todevelop the Frequency response for resonance circuits, single

tuned circults.
® Todevelop the performance parameters of three phase systems and
power measurement. :
HGDHI.EFI BASIC DC CIRCUITS ANALYSIS T
i Resistive elements - Ohm's law Resistors in series and parallel circuits -
. . Kirchoff's law- Network reduction-Voltage and current division, source
v ; transformation - Star Delta conversion - Mesh current and node voltage
My ' methods for DCcircuits. I
MODULE-1I FUNDAMENTALS OF ACCIRCUITS ANALYSIS i

' AC Fundamentals- Average and RMS value - Phasor diagram - Power, Power
_ - factorand energy- Meshcurrentand node voliage methods for ACcircuits.
R woDILE- I NETWORK THEOREMSFORDCANDACCIRCUITS 7
e sy ) \_:hmm 'rhmnln'rnnd Hmnﬂmm um._
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MODULE-VI THREEPHASE CIRCUITS [}
Three phase 3-wire and 4-wire circuits - Star and delta connection for
balanced and un balanced loads- Phasor diagram of voltages and nrn'lnh -
Power and power factor measurement in three phase circults.

TOTAL: 45 Fm

TEXT BOOKS:
1. Sudhakar A and Shyam Mohan 5P, “Circuits and Network Anil!ﬂl.'liﬂd

Synthesis’, WcGraw Hill, Fifth Edition, Z015.

2. Charles K.Alexander, Mathew N.0Sadiku, “Fundamentals of Electric

Circuits”, Sixth Edition, McGraw Hill, 2022, |

3. Joseph A Edminister, Mahmood Nabyrl, Electric circuits”, [Schaum’s

outline series), Mc Graw- Hill, New Delhi, Fifth edition, 2010.

REFERENCES:
1. Chakrabart A, "Clrcuits Theory Analysis and Synthesis", I:Ihlnplrh Ild &

Sons, New Delhi, Seventh edition, 2023. ;

A Nagoor kani, “Circuit Analysis." McGraw Hill, First edition, 2018
‘William H. Hayt, Jack Kemmerly, Steven M. Durbin, “Engineering C.h'ﬂh
Analysis’, McGraw Hill, ninth edition, 2020.

Mahadevan K ,Chitra C,, "Electric Circuits Analysis," Prentice-Hall of
India Pvt Lid., New Delhi, Second edition, 2018,

Richard C. Dorf and James A Svoboda, "Introduction to Eimuamllu-,
'J‘lp Edition, John Wiley & Sons, Inc, 9th edition, 2015.
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QUTCOMES:

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

1. Apply Ohm's law;, Kirchhoff's laws, star-delta conversion, mesh current
and node voltage methods in DC circuits, (K3)

2. Apply basic AC fundamentals and mesh and nodal technigques in At:

circuits, [(K3)

Make use of Superposition, Thevenin's, Norton's and Maximum powtr

tflnsfnr theorems for network reduction of DC and AC dircuits. (K3)

Solve the transient response of RL, RC, RLC eircults using Laplace

transforms for DC and AC inputs. (K3)

Develop the frequency response of series and parallel resonance circuits

and single tuned circuits, [(K3)

Develop the performance parameters of three phase three wire and four

wire circuits for various conditions. (K3)
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Constructions in Sdappathikaram - Sculptures and Temples of Mamallapuram - Great
Temples of Cholas and other worship places - Temples of Nayaka Period - Type study
(Madurai Meenakshi Temple)- Thirumalai Nayakar Mahal - Cheth Madu Houses, Inda -
Saracenic archiecture at Madras duning Bnlish Periad. =

UNIT-Iil  MANUFACTURING TECHNOLOGY 9
mmmwm-wm- Iron industry - Iron smetling, sleel -Copper and
gold- Coins as source of history - Minting of Cains - Beads making-industries Stone beads -
Glass beads - Temacoiia beads -Shell beads! bone beats - Archeclogical evidences - Gem
stane types described in Silappathikaram, ;

UNIT-IV  AGRICULTURE AND IRRIGATION TECHNOLOGY ]
Dam, Tank, ponds, Sluice, Significance of Kumizhi Thoompu of Chola Period, Animal
Husbandry - Walls designed for cattle use - Agriculiure and Agro Processing - Knowledge of
sufmm—mmmm-memwm-wm

Society.

UNIT-V  SCIENTIFIC TAMIL & TAMIL COMPUTING . 3

Development of Scientific Tamil - Tamil computing - Digitalization of Tamil Bocks —
of Tamil Software — Tamil Virtual Academy — Tamil Digital Library - Onling

Tamil D aries - Sorkuval Project, :

! 2 TOTAL : 15 PERIODS
TEXT-CUM-REFERENCE BOOKS
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Social Life of Tamils (Dr.k_K. Fillay) & joint publication uf‘l'HTB&EECidiﬂH._:‘-h

ﬁm.ﬁlm_m-mmﬁmmaw'mht
; it e yﬂ%mavmnxnmm
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Ceeladi -'Sangam City Civilzation on the banks ofriver Vaigal'{Jointly Published by:
_ ww_amimmmmw_w
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TOTAL : 15 PERIODS

TEXT-CUM-REFERENCE BOOKS
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wuﬁhﬂmtmﬁ.ﬁ.ﬂar}n}ulnl publication of TNTE & ESC and RMRL -
prin ;
Sacial Life of the Tamis - The Classical Period (Dr. 8. Singaravelu) (Published by:
Intematicaal Instiute of Tamil Shudies,
Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D.
} (Published by: Intemational Institute of Tamd Studies).
The Contributions of the Tamils to Indian Culture (Dr. M. Valarmathi) (Published by:
International Institute of Tami Studies.)

Keeladi- 'Sangam City Civilzation on the banks of iver Vaigar'{Jointly Published
| by: Department of Archaeology & Tamil Nady Text Bock and Educational Services
Corporation, Tarmdl Madu) i
Studies In the History of india with Special Referance 1o Tamil Nag
(DrK.K.Pillay) {Published by: The Authar) ]
Porunai Civilization (Jointly Published by Department of Archaeology & Tamil

Nagu Text Book and Educational Services Corporation, Tamil Nadu) '

Journey of Cllization Indus to Vaigai (R Balakrishnan) (Published by RMRL) =
Reference Book. 2

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

1
2

5

B
r%
= |

e

Understand Weaving and Caramic Technology during Sangamége (K2)
- Explore about Design & Construction of House and Temples during Sangam Age

' mmhﬂmwufm{m
Comprehend Ancien! Knowledge of Ocaan & Fishenies(K2) b
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et NCC COURSE LEVEL 1

ARMY WING

NCCGENERAL 6

NCC1  Aims, Objectives & Organization of NCC ‘3

NCC2Z  Incentives : 3
1
2

M-
-
-
S

an

NCC3  Dutiesof NCC Cadet
NCC4  NCCCamps: Types& Conduct

Hmomumuﬂm AND AWARENESS 4
N1 National Integration: Importance & Necessity s
NI2 Factors Affecting National Integration 1
NI3 Unity in Diversity & Role of NCC in Nation Building 1
M4 Threats to National Security 1

PERSONALITY DEVELOPMENT 7

FD1 Self-Awareness, Empathy, Critical & Creative Thinking, mquu
Making and Problem Solving

PD2  Communication Skills

PD3  Group Dlmlsim; Stress & Emotions

Ilri-" 11 -""




NAVALWING ! -

NCCGENERAL 6

MCC1  Aims Objectives & Organization nf MNCC 1

MCCZ  Incentives 2

NCC3  Dutiesof NCCCadet : 1

NCC4  NCCCamps: Types & Conduct (-

NATIONALINTEGRATION AND AWARENESS C 4

NIl National integration: lmﬁurtlncc&Hmllitr _ 8 3

NI2  FactorsAffecting National Integration 1
NIZ mlqlnnmﬁu&hhurumlnuumnmwlu 1

NI 4 ThreatstoNational Security !

PERSONALITY DEVELOPMENT Ly

PD1 wm!mwmmm&:mmm

Making and Problem Solving
PDZ  Communication Skills E 3
PD3  Group Discussion:Stress & Emotions 2

LEADERSHIP s




NATIONAL INTEGRATION AND AWARENESS 4
N1l National Integration: Importance & Necessity 1
NiZ Factors Affecting National Integration 1
K13 Unity in Diversity & Role af NCC in Nation Building 1

1

M4 Threats to National Security

PERSONALITY DEVELOPMENT 7
PD1 celf-Awareness, Empathy, Critical & Creative Thinking, Decision
z

Making and Problem Solving ;
-3

PD2Z Communication Skills
FD3 Group Discussion: Stress & Emotions -
LEADERSHIPF s
L1 Leadership Capsule: Traits, [ndicators, Motivation, Moral Values
Honour Code 3
L2 Case Studies: Shivaji, Jhasi Ki Rank 2
8

MLSEWICEANDEOMMUNLTHBEVELUPMM
851 Basics, Rural Development Programmes, NGOs, Contribution of

Youth
554 Protection of Children and Wamen Safety

i
585 Road / Rail Travel Safety 1
556 New Initatives ;;
S57 rand Mohile Security Awareness

i TOTAL: 30 PERIODS

e To provide exposure to the students with ha .
m’inuShﬂitﬂqgiuﬂ'ing practices in Elm:m:ﬂ apd Electmonis

gnginemn;,mlmd ical Engineering.
nmmmcmmmﬂmucrﬂ _
1 nﬁdmuﬂmmﬂurﬁmmm“‘""
energy melEr
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4. Measurementof electrical quantities - voltage, current, power & power
factorin RLC circuil.
3. Measurementof energy using single phase energy meter.
6. Measurement of resistance to earth of electrical equipment.

ELECTRONICS ENGINEERING PRACTICE o

s Mﬂm?‘?ﬂﬂm Resistor- colour
coding measurement Wﬂm{ﬂpﬁﬁmm
frequency) using CRO.

z Study oflogic gates AND, OR, EX-OR, and NOT.

kS Generation of Clock Signal.

4.  Soldering practice - Components, Devices, and Circuits - lldumunl

5.

6.

purpose PCB. .
Measurement of ripple factor of Half Wave Rectifier and Full Wave 2
Rectifier. L

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

:d M.@fmﬁumwu;m.ww
Fopodal g

~ Study of pipeline joints, its location and functions: valves,
ik nﬂmmmmmm b
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: | Syllabus /EJCE]
MECHANICALENGINEERING PRACTICE
Welding:
L Preparation of butt joints, lap jointsand T joints by Shielded metal arc
welding, 2
2.  Gaswelding demo practice.

1.  Simple Turningand Taper turning. !
2. DrillingPractice. ; :
SheetMetal Work: .
1. Forming & Bending. :
2. Model making - Trays and funnels.
£ Illflh'ml:t;ypeafjinlnu. : S
Dﬂﬁlﬁ‘lﬂnm
i 1. Smithy operations, ‘upsetting, swaging. setting down and bending.
795 :, - Example - Exercise - Production of hexagonal headed bole ; !
" A ~ Foundry operations like mould preparation for gear and step cone
% et m
;, % mﬁh; Exercises - mpamﬁunrlqummﬂnsmt'—ﬁtﬁn;modm

A e TR e TOTAL: 60 PERIODS
F EQUIPMENT FOR A BATCH OF 30 STUDENTS




CIviIL

1. Assortad components for plumbing consisting of met .
plastic pipes, Nexible pipes, couplings, unions, elbows,
plugs and other Mtings,

2. Carpentry vice {litted tw work beach).

3. Standard woodworking tools,

4. Modelsof Industrial u*ulul.lluurjulntl.fumlu.'ﬂ}nlnll

5. Power Tools:

otary Hammer
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6. Perform the basic operations of welding, sheet metal work and basic 3
machining eperations In Lathe and Drilling (K2)

CO-P0, PSO MAPPING:

|| %01 Tooa T ron Teou Tpos Teou [ por | row | von [ pow | o | peon | ot

mmaﬁséul G ey
| jj"_“*_‘*"'*mm I I

== .1Fﬂm~u¥w




MODULE-II DIGITALLITERACY AND ACCESSTO TECHNOLOGY 5

Computer skills

Social and cultural understanding
Social media campalgnand Activism
Netiguettes

Trending Technologies

ﬂl[ltd Mﬂm

MODULE- Il DIGITALETHICS ? 3
Digital ethicsand moral panics

Theartof protecting secrets

Overview of digital tools i

MODULE-IV CYBERSECURITY i
mmwmmnmmm
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World of Standards:

Important Indian and International Standards :
TOTAL: 30 PERIODS

REFERENCES:
1. Communication Skills and Soft Skills - an Integrated Approach. Edited by E.

Sureshkumat, P. Sreehari and ). Savithri, Pearson.
2. Silvia. PJ.2007. I{uw to Read a Lot. Washington DC, American Psychological

mlmm

2 Hmﬂmmwndl.lmﬂmlfmw

Z Iltq:-Ifmmmm.mmfm«pm]wnfupm&hulldimnd*
“development/training,/ghfs/ -

OUTCOMES:
Upon completion of the course, the studentwill beable to: o
H, Amlﬂrdlnupmmunlpﬁnn techniquesand collaboration skills (K3)

2. Enumerate the principles of digital ethics in online interactions (K2)

e
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® To Upskill learners through practical experience with 3D printing :ml
scanning technologies.
& To prepare the learners to correctly align the ideas to SDGs
& Tocomprehensive knowledge on entrepreneurship and effective Id“
presentation technigues.
® Toevaluate the effectiveness of SDGs and implementation smtegr

MODULE-1 BASICS OF DESIGN THINKING IN ELECTRICAL AND :
ELECTRONIC COMPONENTS 4
' Awareness Session on Basics of Design Thinking
MM & Passive Electronic Components
m:rmmh n:qm Circuits




MODULE-6 SCOUT for SDG IDEATHON .11
Evaluation Stages: ' ‘
®  First Round
® Second Round
® ldea Pitching
TOTAL: 30 PERIODS
REFERENCES: :
1. DP Kothariand L] Nagarath, “Basic Electrical and Electronics Engineering’,
McGraw Hill Education (India) Private Limited, Second Edition, 2020 ©
2. S Bhattacharya, Basic Electrical Engineering, Pearson Education, 2019
3. Elements of Mechanical Engineering by N M Bhatt and | R Mehta, Mahajan
AN t ﬂ.f M L Hﬂm
& mmuniﬁl Engineering by Pravin Kumar, Pearson Education
ui, Robert Barton, Patrick Grossetete, David Hanes, Jerome Henry, Gonzalo
M%Tmlﬂmmﬂmhﬂ
|5 Use Cases for the Internet of Things”, CISCO Press, 2017, - .
U (e 6. RKMittal and 1].Nagrath, Bnﬁmumdcnnw.'humﬂmlh New PS5 s
PR el | Delhi, 4th Reprint, 2017. : 41 L
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SEMESTER - 111
24BSMA302 | | yNEAR ALGEBRAAND PARTIAL | L |T |P [cP/C
N DIFFERENTIAL EQUATIONS 3[04 4
OBJECTIVES:

® The aim of this course is to impart knowledge [n the concepts of
linear algebra as a prerequisite for the recent thrust areas of
technological advancement.

& To know the importance of partial differential equations in modelling
various engineering problems.

MODULE-I VECTORSPACES 9
Vectors and Linear combinations-Vector spaces [ Definitions and examples) -
Subspaces (Definitions and examples) - Linear independence and linear

dependence - Bases and dimensions,

MODULE-II LINEAR TRANSFORMATION 12
Linear transformation - Null and range spaces - Dimension theorem
[Statementonly) - Matrix of a linear transformation

MODULE-II INNER PRODUCT SPACES 9
Inner product - Nerm - Gram Schmidt orthogonalization prucessl[smtement
only) - QR decomposition,

MODULE-IV ADJOINT OPERATORS 9
Adjoint of a linear operator - Least square approximation- Normal and self -
adjoint operators.

MODULE-V SOLUTIONS OF FIRST ORDER PARTIAL DIFFERENTIAL
EQUATIONS 12

Solutions of standard types of first order partial differential equations -

Singularintegral - Complete integral - Lagrange's linear equation.

MODULE- VI SOLUTIONS OF LINEAR PARTIAL DIFFERENTIAL
EQUATIONS =]
Linear homogeneous and non-homogeneous partial differential equauans of

second and higher order with constant coefficients.
TOTAL: 60 PERIODS

Recommended by 81 |

Emrdafﬁludmnf_&dapt .f;:
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TEXT BOOKS:

1. Linear Algebra, Friedberg AH. Insel AJ. and Spence L., #th Edition,
Pearson, 2018

2. Transforms and Partial Differential Equation, Veerarajan T, 3rd Edition,
Tata McGraw Hill Education Pve. Lid.,, New Delhi, 2016

REFERENCES:

L MM-MHWMEMEMM
{Brooks /Cole), New Delhi, 2005,

2. Linear Algebra and its Applications Lay O. C. . Sthtdtunn.hm
Education, 2015

3. Linear Algebra - A Geometric Approach, Kumaresan 5,15t Ediﬁm
Prentice Hall of India, New Delhi, Reprint, 2010

4. Higher Engineering Mathematics, B. V. Ramana, 11th reprint, !rm |
McGraw-Hill, New Delhi, 2010. |

il!ﬁ:bbmhnfh#meﬂngﬂaﬂlmhﬁ.ﬂ,?hllmdmm |
Reprint, Laxmi Publications, 2008. '

6. Higher Engineering Mathematics, B. §. Grewal 40th Edition, Khanna

Publishers, New Delhi, 2007, |

WEB RESOURCES : |

1. https://nptelacin/courses/111/103/111103021/ ; '

z uttps:ummludu;mumsnl-n&-tlnnr-uuhmpﬂnrluw _
download/ : '

i hupufthuu;intﬂdngmmmmrwmﬂwhﬂsﬂﬂl&fﬂf
Partial-differential-equations.pedf

1 ONLINE RESOURCES:
o L htps:/fwwwhkhanacademy.org/math/linear-algebra Lt
[ hu#ﬂﬂﬂlm-fmummemuﬁnmw = -




COURSE OUTCOMES

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

1. Determine the bases and dimension of vector spaces and subspaces.
(K3)

2. Analyse the matrix of a linear transformation for its rank and nullity.
(K4)

3. Construct an orthonormal basis using Gram-Schmidt orthogonalization
process and use it for QR decomposition of a matrix, (K3)]

4. Determine the adjoint of a linear operator and solve least squares
approximation problems. (K3)

5 Classify the solutions of first order partial differential equations
including Lagrange's linear equation. {K4)

Solve linear homogeneous and non-homogeneous partial differential
equations of second and higher order with constant coefficients. (K3)

-
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[ Syiebis 7EICE]
® To explore the working principles, construction, and applications of
wvariable resistance transducers such as strain gauges, potentiometers,
and thermistors. ;

® Todevelop knowledge on inductive transducers like LVDT and
variable reluctance sensors for displacement and position
measurements.

& To explain the design and application of capacitive transducers used
in proximity sensing, pressure measurement, and acoustic
applications.

# Toapply knowledge of various actuators [pneumatic, electro-
pneumatic, hydraulie, mechanical) for real-time control and
automation systems.

MODULE-I SCIENCEOQFMEASUREMENTS 7
Units and standards - Static calibration - Classification of errors, Limiting
error and probable error - Error analysis - Statistical methods - Odds and
l-llﬂl!"ﬂllib‘F

MODULE-11 SENSORAND TRANSDUCER CHARACTERISTICS o
Difference Ixru;aen SENSOT, mnsmfrttrami transducer - Primary mﬂ:uring
elements - selection and characteristics: Range; resolution, Sensitivity, error,
repeatability, linearity and accuracy, impedance, backlash, Response time,
Dead band.

MODULE-1IT VARIABLE RESISTANCE TRANSDUCERS 7

Wﬂpﬂ:ﬁmmwl&mﬂmﬂmmw“ﬂ
pphulhma strain gauge, resistance lhcmmew; Thermistor, hot-wire

~ MODULE- IV VARIABLE INDUCTANCE TRANSDUCERS '8
- Inductive transducers: - Principle of operation, construction details,
' erist __.P‘iﬂﬂﬁmﬂmmammmm m
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MODULE-VI1 ACTUATORS 8
Definition, types and selection of Actuators; linear; rotary; Logical and
Continuous Actuators, Pneumatic actuator- Electro-Pneumatic actuatpr;
cylinder, rotary actuators, Mechanical actuation system: Hydraulicactuator.
TOTAL : 45 PERIODS

TEXT BOOKS:

1. Sawney A K, "A course in electrical and Electronic Measurements and
Instrumentation’, 12th edition, Dhanpat Rai & Co, New Delhi, 2023.

2. Mechatronics: Electrenic Control Systems in Mechanical and Electrical
Engineering 4th Edition Pearson Education, 2010,

REFERENCES:
1. Patranabis D, "Sensors & Transducers”, 2nd Edition, PHI, New Delhi,
2010.

2. Ernest O Doebelin, *"Measurement Systems = Applications and Design’,
Tata MeGraw-Hill, 2009,

3. Patranabis D, “Sensors & Transducers”, 2nd Edition, PHI, New Delhi,
2010.

4. John P Bentley, Principles of Measurement Systems, 11l Edition, Pearson
Education, 2000. 1

5. |.B.Gupta, ‘A Course in Electronic and Electrical Measurements and
Instrumentation 3. K. Kataria& Sons, Delhi, 2003.

WEB REFERENCES:
1. htips://swayam.gov.in/ndl_nocl9_eed1/preview

ONLINE RESOURCES: ',

1. htps://finstrumentationtoals.com/tag/sensors-and-transducers-nptel
pdfy

2. httpsz/ /edurevin/courses/24749_Electrical-and-Electronie-
Measurements

OUTCOMES

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

1. Apply concepts of units, calibration, and error analysis to evaluate the
performance of measurement systems, (K3)

2. Utlize sensorand transducer characteristics to select appropriate
components for specific measurement applications. (K3)

|85 |
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| Sysabus /EICE]

3. Implement variable resistance transducers like strain gauges ani
thermistors in basic sensing applications, (K3)

4. Demonstrate the use of inductive transducers such as LVDTs and
variable reluctance devices in displacement measurement. (K3)

5. Employ capacitive transducers for sensing proximity, pressure, and
sound in practical scenarios, (K3)

6. Select and operate suitable actuators for linear and rolary motion in
automation or control systems. (K3 )
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I
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SOG NO. 4, 9 MEASUREMENTS 3[0f0]3]3
OBJECTIVES:

® ToUnderstand the construction, working principles, and types of
analog measuring instruments such as ammeters and voltmeters,

# To Learn various techniques for measuring electrical parameters like
resistance, inductance, and capacitance using bridge methods,

& To Gain knowledge of potentiometers and instrument transformers
and theirapplications in precise measurements 3

® To Explore the features and functionalities of analog and digital
measuring instruments including microprocessor-based systems.

® ToStudy the operating principles and applications of different types
af oscilloscopes and signal generators,

e To Familiarize with modern display and recording devices including
digital displays, chart recorders, and loT-enabled systems.

| 86 |
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MODULE - | MODULE | MEASUREMENT OF VOLTAGE AND CURRENT 7
Types of ammeters and voltmeters: PMMC Instruments, Moving iron
instruments, Dynamometer type Instruments -Extension of meters-Errors
and compensation. =

MODULE- 11 MEASUREMENT OF RESISTANCE, INDUCTANCEAND
CAPACITANCE 7
Resistance measurement Wheatstone bridge, Kelvin double bridge and

Megger Measurement of Inductance: Maxwell-Wein Bridge and Hay's bridge -
Measurement of Capacitance: Schering Bridge.

MODULE - I1l POTENTIOMETERS AND INSTRUMENT TRANSFORMERS 7
D.C. Potentiometers: Student type potentiometer, Precision potentiometer
-A.C. Potentiometers: Polar and coordinate types - Applications - [nstrument
Transformer: Construction and theory of Current Transformers and Potential
Transformers.

MODULE- IV ANALOG AND DIGITAL INSTRUMENTS 8
Wave analyzers - { meter - Digital valtmeter and multimeter =
Microprocessor based DMM with auto ranging and self diagnostic features -
Frequency & time period measurement, digital LCR meter

MODULE-V OSCILLOSCOPES AND SIGNAL GENERATORS 2]
CRT-Block diagram and working -Dual beam and Dual Trace CROs-Analog
storage and Digital storage oscilloscope-Standard Signal generator-
Laboratory type signal generator-AF Sine and Square wave generators-
Function generator-Square and Pulse generator :

MODULE-VI DISPLAY AND RECORDING DEVICES k]
Digital Display system-LED - LCD-Seven segment display--Strip chart
recorders-XY recorders-Magnetic recorder- Digital XY Recorder - Plotter - Dot
Marrixdisplay-Digital memory waveform recorder-10T enabled Recordes
TOTAL : 45 PERIODS

TEXT BOOKS:

1. EW Golding & F.C. Widdis, “Electrical Measurements and Measuring
Instruments”, Reem publications Pvt, Ltd, Third Edition, 2011.

3. Kalsi, H.S.” Electronic Instrumentation”, Tata McGraw-Hill, New Delhi,
Ird Edition, 2017

3. Albert D Helfrick, William D Cooper, "Modern Electronic
Instrumentation & Measurement Techniques”, Pearson India Education,

2015.
|87 |
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University Press, Thind Edition, 2013. i
Sawhney, AK, "A Course in Electrical & Electronic Measurements &
Instrumentation”, Dhanpat Rai and Co, New Dethi, 2015

Pearson India Education, New Delhi, 2011

L
F X
. mmmﬂmmumn
4 MuWwaw

TaylorElectronic Measurements and Instrumentation DrR.S.Sedha
S.Chand & Company PviLtd.

'WEB RESOURCES:
L hups://wwwyoutube.com/watch?v=_53fedbmpLs

ONLINE RESOURCES:
1. hps//nptelacin/courses/108105153

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

1. Describe various analog measuring instruments, and demonstrate their
ucage forvoltage and current measurement({ K3)

2. Applybridge methods to measure resistance, inductance, and capacitance
acourately.(K3) '

3 mmummwmmm
measurements {K2) o

‘applications in precise electrical ¢ :
4 Mustrate the working of analog and digital measuring instruments
: wave analyzers, digital multimeters, and microprocessor-based
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SEMESTER - 11

24ESIT301 |
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106108225 i

gy DATA STRUCTURES [3 olol3l3

OBJECTIVES:

# To Understand and analyze fundamental data structures and their
applications.

¢ Tolmplement linear data structures such as arrays, linked lists,
stacks, and queues. ¥ !

® To Design and apply non-linear data structures like trees and gmph:s.

® To Evaluate and implement searching and sorting algorithms
efficiently.

® ToApply advanced structures such as heaps and hashing for
optimized data access. :

MODULE-1 LINEARDATASTRUCTURES - LIST -

Algorithm Analysis: Running time calculations; Abstract Data Types (ADTs);
List ADT: Array Implementation of lists - Linked lists - Circular linked lists -

Doubly linked lists - Applications of Lists: Polynomial manipulation.

MODULE-I1 LINEAR DATASTRUCTURES - STACKS AND QUEUES 7

Stack ADT: Stack model = Implementation of stacks - Applications: Balancing
symbols - Infix to postfix conversion - Evaluating postfix expressions -
Function calls; Queue ADT: Queue model - Array implementation of queues -
Applications of queues. A

| 69 |
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MODULE - 11l NON-LINEAR DATA STRUCTURES - TREES 7
Preliminaries; Binary trees: Expression trees; Binary search tree ADT; AVL
trees; Tree traversals: BTrees; Priority Queues: Binary heap.

MODULE - VI NON LINEAR DATA STRUCTURES - GRAPHS 8
Graph Algorithms: Definitions - Representation of graphs; Graph Traversals:
Breadth-first traversal - Depth-first traversal; Topological sort - Shortest-
Path Algorithms: Dijkstra's algorithm - All-pairs shortest path -
1
MODULE-v SEARCHING AND SORTING SORTING TECHNIQUES B
Sorting: Quick Sort - Shell Sort - Heap Sort - Bucket Sort - Merge Sort- Radix
Sort - Analysis of Sorting Algorithms - Searching: Linear Search - Binary
Search - Applications, ;
MODULE- VI HASHING TECHNIQUES AND HEAP. .8
Hash Functions - Open Hashing - Separate Chaining, Closed Hashing - Linear
Probing, Quadratic Prohing, Double Hashing, Random Probing, Rehashing
Extendible Hashing. Heaps - Min/Max Heaps - Operation on Heap - Binary
Heaps
TOTAL : 45 PERIODS
TEXT BOOKS:
L 1M. A Weigs, "Data Structures and Algorithm Analysis in €7, Pearson
Education Asia, 2002.
2. Richard F Gilberg, Behrouz A Forouzan, "Data Structures: A Pmdomq-
Approach withC*, 2nd Edition, Cengage India, 2007, '

‘3. Ellis Horowitz, Sartaj Sahni and Sanguthevar Rajasekaran, 'ﬂnmpl,:ur,:

R
- 4

Algorithms/ C++", Second Edition, Universities Press, 2007.

1. Thomas H. Cormen, Charles E. Leiserson, Ronald L Rivest, Clifford Stein,
“Introduction to Algorithms”, Second Edition, Mcgraw Hill, 2002.
tephen G. Kochan, "Programming in €, 3rd edition, Pearson Education.

oft and Ullman, "Data Structures and Algorithms®, Pearson
: " Data Structures Through C’ BPB, ISBN-13:978-

]




3. hups:/ farchive.nptelac.in/noc/courses/noc18/SEM1 /noc18-cs25/
4. https://nptelacin/courses/106102064

OUTCOMES - :
Upon completion of the course, the student will be able to: -
1. Build the ability to evaluate algorithm performance and implement linear

data structures such as arrays and linked lists.(K3)
2. Utilize stack and queue operations to construct solutions Fnrupnmivn

evaluation and control flow in programming. (K3)

3 clmil:.rdirferentmdu'euswm:umdmumppmpﬂauuu:
like BSTs, AVL trees, and heaps forvarious applications.(K4)
4. Inspect graphical representations to evaluate traversal and shortest-path
algorithms for solving real-world problems.(K4)
5 Ewﬂtmmtﬂwiuulmrﬁugandmhmgnlmﬂthmmdml‘min#ﬂuir
efficiency in data organization tasks.[K3)
6. mudnpwhuhlnzmhmuumm;:nmmmm
e data accessand retrieval performance.(K4)
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OBJECTIVES:

® To Understand the structure, working principles, and char aneust:ﬁ
of diodes and transistors.

® To Analyze the operation and characteristics of thyvistors and field-
effect transistors (FETs).

® To Comprehend the classification and désign aspects of power
amplifiers including their efliciency,

® To Examine the functioning and advantages of feedback amplifiers
and various types of pscillators.

® To Explore the characteristics and applications of aperational
amplifier [Op-Amp) based circuits.

® To Investigate the functionality and practical uses of specialized ICs
such as 555 timers, voltage regulators, and function generators.

MODULE-1 OPERATION AND CHARACTERISTICS OF DIODES &
TRANSISTOR i
PN junction diode: structure, operation and V-1 characteristics, diffusion and
transition capacitance-Zener diode characteristics- Zener Reverse
characteristics - Zener as regulator.BJT: NPN and PNP transistors,
Characteristics of CE, CB and CC amplifier configurations, Biasing circuits

MODULE-I1 OPERATION AND CHARACTERISTICS OF THYRISTORS &
FETS

Thyristors: SCR and UJT. FET: JFET and MOSFET, Characteristics of CS, CG and
CD amplifier configurations - Small signal analysis of FET amplifier.

MODULE-III QPERATION AND CHARACTERISTICS OF POWER DEVICEST

Classification of Power amplifiers:- Class A, B, AB and C Power amplifiers-
Push-Pull amplifiers - Design of power output, efficiency and cmss—uver

distortion.

MODULE-IV OPERATION OF FEEDBACK AMPLIFIERS AND DIFFERENT .

TYPESOF OSCILLATORS B
Advantages of negative feedback - voltage / current, series, Shunt feedback .
~positive feedback - Condition for oscillations, phase shift - Wien Bridge,
Hartley, Colpits and Crystal oscillators.

|72 |
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MODULE-V WORKING OF DIFFERENT OP-AMP CIRCUITSAND [TS

APPLICATIONS T
ldeal op-amp - Block diagram - Inverting and Non-inverting Amplifiers,
differential amplifier - differentiator and integrator - Instrumentation
amplifier - comparator - Astable and Monostable multivibrator - clippers,
clampers, peak detector 5/H circuit.

MODULE- VI OPERATION AND THE APPLICATIONS OF SPECIALICS LIKE
TIMERS AND REGULATOR CIRCUITS 8

233 Timer - Functional block diagram - Astable and Monostable mode -

applications, LM317, 723 Variable voltage regulators, switching regulator -

ICBO3B function generator 1C.
TOTAL : 45 FERIODS

TEXT BOOKS:

1. David A. Bell, “Electronic devices and cireuits, Oxford University h|gher
education, Sth editionZ 008,

2. Sedra and Smith, "Microelectronic circuits®, 7th Ed, Oxford University

Press,

3. D.Roy Choudhary, Sheil B, [ani,'Linear Integrated Circuits, [l edition, New
Age, 2003,

REFERENCE BOOKS:

1. Thomas L.Floyd, "Electronic devices” Conventional current w:rqlun.
Pearson prentiee hall, 10th Edition, 2017,

2. RobertL.Boylestad, "Electronic devices and circuit theory®, 2002

3. Prof KRK Rao, lITM. NPTEL video lectures on "Electronics for ﬁmalu: g
Signal Pracessing1”

4. [acob Millman, Christos C.Halkias, "Integrated Electronics - Analog and
Digital circuits system”, McGraw Hill, 2003.

5. Floyd Buchla, “Fundamentals of Analog Circuits’, Pearson,Z013.

WEB RESOURCES:
1. htep://www.ifreebookcentre.net/electronics-ebooks-download/

Electronic-Devices-and-Circuits-{ PDF-313p).html

2. https:/www.researchgate.net/publication/275408225_Electronic_
Devices_and_Circuits

3. https:// www. tutorialspoint. com/ | inear_integrated_circuits,
applimﬁun,lsflinear_integrated_cj|'v:u:'t.-=_applicatlnns_mmp_a.ramrs.ht_m

[ 73 |
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OMNLINE RESOURCES:

1. hups://nptelacin/courses/ 117103063/

2. hups: frmmumnwllumn:fumlmndumwm?
3. hups://nptelacin/courses/108108111/

OUTCOMES
Upun completion of the course, the student will be able to: 3

1. Explain the working principles and characteristics of diodes and B[Ts in

various configurations such as CE, CB, and CC.{K2)

FETs (JFET, MOSFET) in differentamplifier setups.{K2]

and the comcepts to calculate powerougputand efficiency{K3)
oscillator types,and the canditions for sustained oscillation.(K3)

amplifiers, comparators, integrators, and multivibrators.(K3)

g o oA wop

mmﬁurll‘.‘s[lt&ﬂﬂ} insimple electronicapplications.(K3)

CO-PO, PSOMAPPING:

Interpret the characteristics and operations of thyristors (SCR, UIT) and
Classify and Apply different types of power amplifiers (Class A, B, AF- C)
Wlustrate and Apply the operation of feedback amplifiers and wm;wn
Apply operational amplifier concepts to basic analog circuits such as

Use timer ICs (555), voltage regulators (LM317, 723), and function
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8 Understanding the needs of Self {'1') and 'Body’ - happiness and physical
facility

9. Understanding the Body as an instrument of 'T° (I being the doer, seer and
enjoyer)

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

11. Understanding the harmony of 1 with the Body: Sanyam and Health;
correctappraisal of Physical needs, meaning of Prosperity in detail

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

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

between prosperity and accumulation. Discuss program for ensuring health vs

dealing with disease

MODULE- 11l UNDERSTANDING HARMONY IN THE FAMILY AND SOCIETY

HARMONY IN HUMAN-HUMAN RELATTONSHIP (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; Difference between intention and
compeLence

14, Understanding the meaning of Respect, Difference between respect and
differentiation; the other salient valuesin 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

with scenarios. Elicit examples from students’ lives.

MODULE-IV UNDERSTANDING HARMONY IN THE NATUREAND

EXISTENCE- WHOLE EXISTENCEAS COEXISTENCE  [6+2)

16. Understanding the harmony in the Nature

17. Interconnectedness and mutual fulfilment among the four orders af
nature-recyclability 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.

176 |
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MODULE-v IMPLICATIONS OF THE ABOVEHOLISTIC UNDERSTA NDING
OF HARMONY ON PROFESSIONAL ETHICS [4+4)

20. Visualizing a universal harmonious order in society- Undivided Society,
Universal Order- from family ta world family

21. Natural acceptance of human values

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
tompetence for augmenting universal human arder b, Ability to identify
the scope and characteristics of people- friendly and eca friendly
production systems, ¢, Ability to identify and develop appropriate
technologiesand management patterns for above production systems.

MODULE- VI UNIVERSAL HUMAN ORDER (4+3)

25. Programsto ensure Sanyam and Health

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

27. Strategy fortransition from the present state to Universal Human Order: a.
At the level of individual: as soclally and ecologically responsible
engineers, technologists and managers h. At the level of society: as
|r|ul.ua!lj.renrichlnginsu‘turjonsandarganizarjnns

2B. Sumup.

Include practice Exercises and Case Studies will be taken up in Practice

(tutorial) Sessions eg. to discuss the conductasan engineer or scientist etc

TOTAL: 45 PERIODS

TEXT BOOKS:

1. A Foundation Course in Human Values and Professional Ethics, R R Gaur;
R Asthana, G P Bagaria, 3rd Revised Edition, Excel Books, New Delhi,
2019. 1SBN 978-93-87034-47-1.

REFERENCES:

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

2. Human Values AN, Tripathi, New Age [ntl. Publishers, New Delhi, 2004,

3. The Story of Stuff (Book].

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

5. Small is Beautiful - E, F Schumacher.
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Slow is Beautiful - Cecile Andrews
Economy of Permanence-]C Kumarappa
Bharat Mein Angreji Raj- Pandit Sunderlal
Rediscovering India- by Dharampal
10. Hind Swaraj or 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)

N

OUTCOMES

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

L. Express the harmony of relationship among human being, family,
society, nature and existence with right understanding 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)

Develop self reflection, commitment and courage to act in life

challenging situations. [K2)

=,
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SEMESTER - 111
24HSNC3I0 LIT|PlCPlC
= N L
06 N0& CC COURSE LEVEL 2 3/0/0/3/0
ARMY WING
PERSONALITY DEVELOPMENT -9
PD3 Group Discussion: Change your mindset, Time Management, Sl,'n'.ii!
Skills
PD5  PublicSpeaking ; 3
LEADERSHIP ‘7
Lz Case Studies: AP] Abdul Kalam, Deepa Malik, Maharana Pratap, N
Marayan Murty, Ratan Tata, Rabindra Nath Tagore, Role of NCC
cadets in 1965 7
DISASTER MANAGEMENT 13
M1 Disaster Management Capsule: Organisation, Types of Disasters,
 Essential Services, Assistance, Civil Defence Organisation -3
DM2  [Initiative Training Organising Skills, Do's & Don't's, Natural
s Disasters, Man Made Disasters - g
DM3  FireService & Fire Fighting 8

ENVIRONMENTAL AWARENESS & CONSERVATION
. EA1l  Environmental Awarenessand Conservation

E o T R
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| Sydetnn /EIGE
NAVALWING
PERSONALITY DEVELOPMENT L]
PD3 mmmmmmmrmm- Hmmioc;n
PD5  PublicSpeaking .8
LEADERSHIP? "

DM1  Disaster Management Capsule: Organisation, Types of Disasters,
Essential Services, Assistance, Civil Defence Organisation 3
DM2 Initiative Training, Organising Skills, Do's & Nl't t's HIIIH‘II

Disasters, Man Made Disasters = .9
DM3 Fire Service & Fire Fighting 5 i
ENVIRONMENTAL AWARENESS & CONSERVATION 3
EA 1 Environmental Awareness and Conservation 3
GENERALAWARENESS 4
GA1  General Knowledge =4

NAVALORIENTATION6 .
AF1 Amad!nrmmdﬂarrﬂmll -

3
(EEZ1  EEZMaritimeSecurityand ICG 3
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LEADERSHIP 7

L2 Case Studies: AP] Abdul Kalam, Deepa Malik, Maharana Pm:m N
. Narayan Murty, Ratan Tata, Rabindra Nath Tagore, Role of HCC

cadels in 1965
¢
DISASTER MANAGEMENT & : 13
DM1  Disaster Management Capsule: Organisation, Types of Disasters,
_ Essential Services, Assistance, Civil Defence Organisation 3
DM2Z  Initiative Training, Organising Skil].t. Do's & Don't's, Hlturll
Disasters, Man Made Disasters
oDm3 Fire Service & Fire Fighting i ) 1
ENVIRONMENTAL AWARENESS & CONSERVATION -3
EAl Environmental Awarenessand Conservation +3
GENERAL AWARENESS 4
GAl  General Knowledge 4
Bles - GENERAL SERVICE KNOWLEDGE 6
i : GSK1  ArmedForces & [AF Capsule .2
Ak GSK2  Modesof Entry in IAF, Civil Aviation ‘2
e |
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SEMESTER - 111 ;
DPL30T [ ElECTRONDEVICESAND | L|T P [cPlC
wono.e | LINEARCIRCUITS LABORATORY |0 [0 |4 |42
OBJECTIVES:
®  To enable students to study and analyze l.'he characteristics and

applications of various types of dindes, including Zener and LED. |

To provide hands-on experience in the analysis and operation of i
transistors such as Bipolar Junction Transistors (BJT) and Unijunction
Transistors [U]T).

To offer practical exposure to the characteristics and functioning of
Field Effect Transistors (FETs), including JFET and MOSFET.

To develop students' understanding of operational amplifiers (Op-
Amps) and their applications in analog signal processing,

To familiarize students with the working principles and practical
implementation of voltage regulators in electronic clrcults.

MODULE!  BASICSTATISTICS )
LIST OF EXPERIMENTS: :

1

2

3

Simulaticn and experimental Characterization of Semiconductor diode &

Zener diode.

Simulation and experimental Characterization of a NPN Transistor under
common emitter configurations.

Simulationand experimental Characterization of [FET

Simulation of Single-Phase half-wave and full wave rectifiers.

Simulation and experimental Characterization of UJT and generation of
sawtooth waveforms.

Characteristics of SCRand application as a controlled rectifier
Implement Inverting and Non Inverting amplifier using Op Amp

gg;lﬂ;zﬂtmﬂdmmhmhem

slement Integrator and Differentiator using Op-Amp ﬂlﬂ.uaz# ic




LISTOF EQUIPMENTS FOR A BATCH OF 30 STUDENTS:

SlNo. Nameolthe equipment / component  Quantity Remarks
1. Zener diodes 30

2. Dual,[0-30V)variable Power Supply 10 -
3 CRO 10 30MHz
4, Digital Multimeter 10

5 Function Generator 10 IMHz
6. IC Tester {Analog) 2

A Breadboard 30

8. IC741 /ICNESSS 10

9, Transistor-BC 107 30

10. Diodes,IN4001 30

11. Capacitors " {Sufficient Quantity)
12 |FET semiconductor device -BFW 10 30

13, Resistors (Sufficient Quantity)
14. Single Strand Wire [Sufficient Quantity) ©
15. Consumables [Sufficient Quantity)
OUTCOMES

Upon completion of the course, the student will be able to: :
1. To Apply electronic equipment and simulation tools to analyze circuit
behavior(K%) g

2. To Analyze the characteristics of semiconductor devices through
simulation (K4)

3. To Simulate and analyze basic electronic circuits [K4)
4 ToSimulate and evaluate the characteristics of operational
amplifiers(K4)
5. To Deslgn, simulate, and analyze operational amplifier applications( K+4)
6. Design and evaluate voltage regulator circuits through simulation (K3)
€O - PO, PSO MAPPING: _
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SEMESTER - 11l

241X1D301 LT |pleplc
: INNOVATIVE DESIGN LAB -

$0G NO. 4,9 L lof2]z]1
OBJECTIVES:

L]

To provide opportunities for students to develop an entrepreneurial
mindset and explore real-world problem-solving through a startup-
centricapproach.

To enable hands-on experience in identifying market needs

To enable development of skill sets for designing, validating, and realizing
a Minimum Viable Product [MVP) foran entrepreneurial venture.

To guide students in validating market opportunity, and formulating a
solution with realistic constraints. 3
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 [5DGs).

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

COURSE METHODOLODGY:

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 entreprengurship and innovation.

The project work must invalve idcmif}'jné a problem, validating market
opportunity, and developing a solution with realistic constraints,
culminating in a business plan and prototype /MVE It must also include
appropriate elements of the fellowing: market research, competitive
analysis, value proposition design, business model development,
financial feasibility, go-to-market strategy, and potentially
software /hardware development for the MVE :
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.

On completion of the project, the student shall submita 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 project approved by the Coordinator and the project
guide.
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EVALUATION:

1. Firstevaluation (Milestone 1 - Week 4): 20 marks (Focus on Problem
Identification, Opportunity Discovery, Customer & Markets, Value
Proposition)

2. Second evaluation [Milestane 2 - Week B): 30 marks (Focus on
Competitive Advantage, Business Model, and MVP Development)

3. Final evaluation [Milestone 3 & 4 - Last week of the semester): 50
marls (Focus on Financial Feasibility, Go-to-Market Strategy, Growth
and Scale, Funding Strategy. and Overall Project Report & Viva-Voce)

Note: All three evaluations are mandatary 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 te identify and articulate real- wrld
problems and explore market needs using stryctured approaches. [HB]
2. Develop skill sets to design potential solutions and validate market
S ¢ opportunities within realistic constraints. (K4) & 5
ats R Rl 1, - Evalisbe systainable, ethical, and responsible innovation strategies, and *
'~ communicate business models effectively. (K5)
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MODULE-1 QU&NTITATWE ABILIT‘\" ' 122

L Number F1 operties, Speed Math, HCF and LCM, Percentages, Time and
Work, Time Speed and Distance, Ratio Proportion and Yariations,
Averapges Mixtures and Alligation

MODULE-Il QUANTITATIVE ABILITY REASONING ABILITY 16
L Prafitand Loss, Simple Interestand Compound Interest, Blood Relation,
Directions, Coding and Decoding, Series, Ranking and Arrangements

MODULE-11l VERBAL ABILITY 7
. Subject-Verb Agreement, Tenses, Prepositions - Concepts, Em:r
Spotting Sentence Correction, Fillin the Blanks
TOTAL: 45 PERIODS

REFERENCES:
Quantitative Aptitude for Competitive Examinations - R.5, Aggarwal

A Modern Approach to Logical Reasoning - R.S. Aggarwal

High School English Grammar & Composition - Wren & Martin
Word Power Made Easy - Norman Lewls.

Fast Track Objective Arithmetic - Rajesh Verma

L N

LIFE SKILLS, RANGER AND ROVER & BIS STANDARDS = PHASE 2
OBJECTIVES:
® Understand team building and acquire leadership skills.
® Gain Scouting spirit.
® Familiarize with the standards relevant to E1CE.

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 -
Types = 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
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MODULE « 11 RANGER AND ROVER 10

Four Bonds of BSG: Sign, Salute, Loft Handshake, Moto and Good Turn,

Discipline and Uniform: Uniform of Rovers and Rangers, 14 Programme Ideals,

:::;wl}edm of Merit: Know about Knowledge of Merlt Badges (Proficlency
{8

Sustainability E-learning: (Online Course Available In WOSM Learning Zone).

Activating the Earth Tribe Initiative In your Community.

MODULE - III1S 13875-1 AND IS LI8TS-2[PART [ AND [1) -STANDARD
| FOR DIGITAL MEASURING INSTRUMENTS FOR |
MEASUREMENT, CONTROL 8
General specifications concerning -terms, tests, data sheet detalls-Terms
Relating to measuring Instruments Display-lnfluence Quantity reference
Conditions -vibration test, data sheet for digital measuring Instruments.
Terms.tests data sheet details of Instruments for measuring Analog Quantities -
TOTAL: 30 PERIODS
REFERENCES:

1. Curriculum and Guidelines for Life Skills (Jeevan Kaushal) 2.0, UGC, New
Delhi.

2. AWorld Built on Standards: A Textbook for Higher Education, Published

by: Danish Standards Foundation, 2015,
3 gﬂf IEC Guide 59, BIS Standards Formulation Manual, 2nd Revision,

fshow /214123 Morce_course_hubstrye
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5. Interpret language nuances in diversified situations and exhibit
scouting spirits amidst communities. [K2]
6. Explain the basic principle of BIS Standards relevant to EMC and IHI.

[K2]
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SEMESTER - IV :

|
et STATISTICS AND LT |plerlc
06 NO. & NUMERICAL METHODS 3/1/0|5|4&
OBJECTIVES:
® Toacguaint the knowledge of testing of hypothesis for small and large

samples which plays an important role in real life problems

To identify relationship between multiple input variables

To introduce the basic concepts of solving algebraic and
transcendental equations :
To introduce the numerical techniques of interpolation in various
intervals and numerical techniques of differentiation and integration
which plays an important role in engineering and technology
disciplines

To introduce the knowledge of various techniques and methods of
solving ordinary and partial differential equations

MODULE-1  TESTING OF HYPOTHESIS ! 12
Sampling distributions - Statistical hypothesis - large sample tests based on
single proportion and difference proportions, single mean and difference aof
means -Tests based on t, and F-distributions for mean, variance respectively -
Chi-square test for independence of attributes - Goodness of fit.

MODULE-II DESIGN OF EXPERIMENTS 9
One way and two-way classifications - Completely randomized design
Randomized block design - Latin square design.

MODULE-III SOLUTION OF EQUATIONS AND EIGENVALUE

PROBLEMS 12

Solution of algebraic and transcendental equations - Fixed point iteration
method - Newton Raphson method - Solution of linear system of equations -
Gauss elimination method - Pivoting - Gauss Jordan method - Iterative
methods of Gauss Jacobi and Gauss Seidel - Maximum Eigenvalues of a matrix
by Power method.

MODULE-IV INTERPOLATION, NUMERICALDIFFERENTIATION AND

NUMERICAL INTEGRATION 9

Lagrange’s and Newton's divided difference interpolation - Newton's forward
and backward difference interpolation - Approximation of derivatives using
interpolation polynomials - Numerical single integrals using Trapezoidaland

Simpson's 1/3rules,
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MODULE-V HﬂHERIC&LEQLUﬂﬂHUFDHBINLH&'DIFFm _

EQUATIONS 9
Single step methods: Taylor's series method - Euler's method - Modified
Euler's method - Fourth order Runge-Kutta method for solving first order
differential equations - Multi step method : Milne's predictor corrector
method for solving first order differential equations.

MODULE-VI H“Hmmﬂﬂleﬂlfm

EQUATIONS 9
Solution of two-dimensional Laplace’s and Poisson's equations on rectangular
domain-Forward time central space scheme - One dimensional heat flow
equation by Crank Nicholson Method-One dimensional wave equaunn
explicitmethod.

TOTAL: 60 PERIODS

TEXT BOOKS: :

s B Miller and Freund's Probability and Statistics for Engineers,
Johnson, R.A, Miller, 1and Freund ., 8th Edition, Pearson Education, Asia,
2015,

2. Numerical methods for Scientific and Engineering Computation, Jain M. K,
Iyengar 5. R. K., Jain R. K., 4th Edition, New Age International Publishers,
2003

3. Numerical Methods in Engineering and Science, Grewal. B.S-Mﬁmnl-
1.5., 10th Edition, Khaana Publishers, New Delhi, 2015.

1 HmmuiiﬂﬁBMMELaMMehngmWﬂmwp
20

ol rmﬂlwmsuwmmwﬁmmdmmmuh
8th Edition, Cengage Learning, New Delhi, 2014,
-'--'mmummmwwcnmmuqmmmm
earson Education, Asia, New Delhi, 2006.

 and Statistics for Engineers and Scientists, Walpole. RE.,
hm,mummmm
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ONLINE RESOURCES: .
1. https:/ Mfreevideolectures.comfeourse /3057 /mumerical-methods-and- 3
computation
2. https://aptelacin/courses/111107105/

COURSEOUTCOMES

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

1. Apply appropriate statistical hypothesis tests for large and small samples
to make Inferences about population parameters using t, F and Chi-square
distributions. (K3)

2. Apply appropriate experimental designs such as CRD, RBD, and Latin
Square to analyze and interpret data from one-way and two-way
classifications. (K3}

3. Apply numerical methods to solve algebraic, transcendental, and linear
systems of equations, and compute dominant Eigenvalues using the
Power method. [K3)

4.  Apply lnterpaiarian techniques and ngmrzrical methods ta approximate
derivatives and evaluate definite integrals. (K3)

5 Apply single-step and multi-step numerical methods to solve first-order
erdinary differential equations. (K3)

6. Apply finite difference methods to solve partial differential equations such
as Laplace, Poisson, heat, and wave equations. (K3)
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SEMESTER - IV
26IXPCLOT | 1 pyySTRIAL MEASUREMENT AND | L | T | P CPIC
SDGNO. &, 9 INSTRUMENTATION 3/o(0|3|3
OBJECTIVES:
& Tointroduce the measurement techniques of viscosity, humidity and
moisture

To introduce the measurement of pressure

To introduce the measurement of temperature

To introduce the Aow measurement technigues

To introduce the level measurement technigues

To introduce transmitters and real time applications

MODULE-I MEASUREMENT OF VISCOSITY, HUMIDITY AND

MOISTURE 8
Viscosity: Saybolt viscometer - Rotameter type & Torgue type viscometers-
Humidity: Dry and wet bulb psychrometers - Dew cell - Moisture: Capacitive
sensors - IR and NMR sensors - Moisture measurement in solids

MODULE-11 PRESSUREMEASUREMENTS L]

Manometers: Different types, Bourden tube, Bellows, Diaphragms and
Capsules, Pressure gauge selection, installation and calibration using dead -

welghttester

MODULE - 11l TEMPERATURE MEASUREMENT 9
Definition and standards - Low Temperature measurement: Thermocouple,
Infrared sensors, Thermistor - High Temperature measurement: Pyrometers,
high temperature thermocouple, Bimetallic strip - Temperature sensor
selection, Installation and Calibration

MODULE-IV FLOWMEASUREMENT o |
Orifice plate: Types - Venturi tube - Pitot tube - Rotameter - Dall tube -
Installation and application of head Mow meters - Calibration & selection. of

fow meters

MODULE-V LEVELMEASUREMENTS 7
Float gauge - Displacer type, ultrasonic gauge - Boiler drum level
measurement: Differential pressure method & Hydrastep method- Solid level

measurements
|92 |
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MODULE - VI TRANSMITTERS 6
Principle operation of flow, level temperature and pressure sensor Real time

application of the transmitters used in industries,
TOTAL : 45 PERIODS -

TEXT BOOKS:

1. B C Nakra and K K Chaudhry "Instrumentation Measurement and
Analysis® 4th Edition 2016 MeGraw Hill Education,

2. Alan S Morris and Reza lLangari, "Measurcment and Instrumentation
Theory And Application”, 3rd Edition.

3. Alok Baura, Fundamentals of Industrial Instrumen tation, Wiley India PvL

Led, 2011

REFERENCES: :

1. Liptak, B.G. "Instrumentation Engineers Handbook { Measurement}”, CRC
Press, 2005.

2. Patranabis, D.. "Principles of Industrial Instrumentation”, 3rd Edition,
McGraw-Hill Education, 2017, :

3. Eckman DM "Industrial Instrumentatisn”, Wiley Eastern Lirnited, 1990,

4. SinghS.K. "Industrial Instrumentation and Control”, Tata Mc-Graw-Hill
Education Pvt. Ltd., New Delhi, 2009,

5. AK Sawhney and PuneetSawhney, "Mechapical Measurements and
[nstrumentation and Control”, DhanpatRaig& Co.(F] Limited, 2015,

6. Jain, R.K. Mechanical and Industrial Measurements. Khanna Publishers.
Delhi, 1999, McGraw-Hill, 2002.

WEB REFERENCES:
1. hutpsy//nptelacin/courses/108/105,/108 105064/

ONLINE RESOURCES:
1. https:/finstrumentationtools.com I
2. hips:/finstrumentationandcontrolnet/

OUTCOMES

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

1. Apply measurement techniques for viscosity, humidity, and moisture
using sultable instrumentslike viscometersand sensors. (K3)

2. Select and calibrate appropriate pressure measurement devices such
Bourdon tubes, manometers, and capsules. (K3)

Instrumentation

Electronic o
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3. Use thermocouples, pyrometers, and thermistors for accurate
temperature measurementand calibration. (K3)

4. Implement flow measurement techniques using differential pressure and
velocity-based instruments like orifice and Venturi tubes(K3)

5. Measure liquid and solid levels using float gauges, ulmkmm
other industrial methods. (K3)

6. Demonstrate the working and industrial applications oi‘u'mﬂmrljw
pressure, level, temperature, and fow. [K3)
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MODULE-1 AMPLITUDE MODULATION T
Amplitude Modulation - AM, DSBSC, SSBSC, VSB. modulators and
demodulators - Super heterodyne receivers,

MODULE-1II ANGLEMODULATION 7
Angle modulation - PM and FM, modulators and demodulators - Comparizon
of NBFM and WEBFM.

MODULE-IIl PULSEMODULATION 8
Low pass sampling theorem - Quantization - PAM.PTM - Line ceding - PCM,
DM, and ADM - Time Division Multiplexing, Frequency Division Multiplexing=
Inter Symbol interference- Eye pattern,

MODULE-IV  DIGITALMODULATION AND TRANSMISSION 7
Amplitude Shift Keying-Frequency Shift Keying- Phase shift keying -
BPSK.QPSK, B PSK.B QAM. Telemetry-RFID applications

MODULE-V  INFORMATION THEORY AND CODING ]
Measure of information - Entropy - Source coding theorem -Shannon-
Fanocoding, Huffman Coding-Mutual Information — Channel capacity - Error
control codes- fiyciic codes, Syndrome calculation - Convolutign Coding and
Viterbicoding. - ;

MODULE-VI WIRELESS COMMUNICATION 2]
Spread Spectrum-DS55-FHSS-Multiple AccessTechniques - FDMA, TDMA,
CDMA -Global system for Mobile Communication [GSM)- Satellite
Communication, : ;
TOTAL : 45 PERIODS

TEXT BOOKS: .

1. HTaub, D L 5chilling, G Saha, “Principles of Communication Systems” 3 /e,
TMH2011. : :

Z. 5. Haykin "Digital Communications" John Wiley2013.

REFERENCES:

1. B.PLathi, "Modern Digital and Analog Communication Systems®; 3rd
edition, OxfordUniversity Press, 2007 :

2. H P Hsu, S5chaum Qutlineg Series - "Analog and Digital Communications™
TMH2006

3. B.Sklar, Digital Communications Fundamentals and Applications® 2/e
Pearson Education2007.
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WERB REFERENCES:
1.  https:/ fswayamgowin/nd 1_noc20_ee 16/ preview
2. hops/ fwwwsclentechworld.com feducation-software-training-and-
skill- development/ sku- online- learning/ analog- and- digital-
communication

ONLINE RESOURCES:
1. htps://freevideolectures.com/search/communication-engineering/

1. https:/fwww.tutorialspoint.com /principles_of_communicatian/
indexhm

OUTCOMES

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

1. Describe the principles of amplitude modulation techniques including
AM, DSB-5C 55B-3C VSB. (K2)

2. NMustrate the working of frequency and phase modulation systems and
differentiate NBFM and WBFM. [K2)

3. Apply Sampling and Quantization techniques to generate pulse
modulated signals like like PAM, PCM. [K3)

4. Apply DigimiModulation Schemes like ASK, FSKPSK and analyze their
usage in telemetry /RFID. (K3}

5. Apply the basics of information theory to calculate entropy. channel
capacity, and perform coding. (K3) )

6. Describe Wireless Communication Techniques and Multiple accéss
methods including GSM and Satellite Systems. (K2) .

CO=- PO, PSOMAPPING:

Por | poa [ mon [ pow | pos | pos | pov | pos | pow | rou | pom | psoi | pse
el Al 20-]- - I R
e R R e e e e R e R e B R
Mg rElzl=| 2 bl L e B
Co - s B S R TR Sl M o M R B
ca| 3|2)|2[-]2]- - Rl e el B
ekl 3| 2 % 2 i 1] - - i - 3 |3

196 |
Recommended by 2
Board of Studies of __ EAC _ dept.

'““"’""‘—'1—“”"-‘-1-‘?'_ CHARMAN

Board of St
b udies



‘ SEMESTER - 1V
ZLEIPCLDA
LIT|PI|CPIC
bbb CONTROL SYST
SDG ND. 4, 9 o 3 | 1|0|4|3
i OBJECTIVES: ; |
¢ ToUnderstand and model various physical systems using 3

mathematical representations.

& To Analyze time-domain and (requency-domain responses of control
systems,

& To Apply stability analysis technigues to ditermine system behavier.

& To Design compensators for feedback systems using frequency
domain techniques.

® To Develop state-space representations and analyze system
properties using state variable methods.

® To Apply appropriate control strategies to meet system performance
requiremments. :

MODULE-1 MATHEMATICAL MODELLING OF SYSTEM 8
Open loop and closed loop systems - Physical system - Linear and Non-Lingar
gystems Transfer function Mathematical modeling of Electrical ‘and
Mechanical sysjems Analogous systems - Block diagram represen tation -
Signal flow graphs and their properties Masor's gain formula, :
MODULE-11 TIMEDOMAIN ANALYSIS a
Srandard test signals-Time response of first order and secon d order feedback
control system to step input-Time domain specifications-Steady state error-
Static error constants - Dynamic error coefficients - Introduction to P, P1, PID
modes of feedback control.

MODULE - 111 FREQUENCY DOMAIN ANALYSIS - B
Frequency domain specifications - Correlation between frequency domain
and time domain specifications Bode plot- Polar plot- Determination of closed
loop response from open loop respoense. "

MODULE- IV STABILITY ANALYS1S "B
Concepts of Stability: Necessary condltions for stahility Routh Hurwitz
stability criterion - Relative stability analysis. Root locus: Concepts of root -
locus construction of root locus Determination of open loop gain for a
specified damping of the dominant roots. ¥

lo7 |
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MODULE-V nmr.uurmm CONTROLSYSTEM i
Design specifications: Lead, Lag and Lag-Lead compensators using Bode' plot
technigues.

MODULE - VI STATEVARIABLE METHODS 7
Conceptof state variables - State maodels for linear and time invariant Systems
= Solution of state and output equation in controllable canonical form -
Concepts of controllability and observability - Effect of state feedback

TOTAL : 45 PERIODS

TEXT BOOKS:

1. Benjamin C. Ku and Farid Golnaraghi, "Automatic Control Systems’, Iﬂ'l:h
edition McGraw-Hill Education, 2017,

2. Nagarath, L] and Gopal, M., “Control Systems Engineering’, 7th Hﬁljnn
New Age International Publishers, 2017,

REFERENCES:
1. M.Gopal, “Control System-Principles and Design’, Tata McGraw Hlll.drﬂi
Edition, 2012,
2. Richard C.Dorf and Bishop, R.H., "Modern Control Systems®, Pearson
Education, L3thimpression 2017
3. John |.D., Azzo Constantine, H. and Houpis Stuart, N Sheldon, "Linear
Control System Analysis and Design with MATLAB', CRC Taylor &amp;
stmpmnzuu
4. Katsuhiko Ogata, “Modern Control Engineering”, PHI Learning Private It:l,
PEARSON Sthedition 2015,
5. NPTEL Video Lecture Notes on "Control Engineering “by Prof.S. D.ﬁgashe.
" WTBombay
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OUTCOMES
Upon completion of the course. the student will be able to:
L Apply the mathematical modeling techniques to represent physical

-3
*

mechanical, and electrical systems. (K3)

Apply time-domain analysis to a physical model system to compute
steady-state and dynamic errors using error constants [ K3)

Apply frequency-domain techniques such as Bode and polar plots to the
transfer function model and relate the outcomes to time-domain
behavior (K3)

4. Apply the Routh-Hurwitz criterion and Koot Locus metheds to evaluate

system stability and gain margins. (K3)

5. Design lead, lag. and lag-lead compensators to satisfy specified

performance requirements. (K4) k
6. Analyze state-space representations of linear ime-invariant systems to
mﬁmﬂaﬂjumuﬂmudemurmm
4
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® Tointroduce other special machines

e Togetan overview about de and ac drives and their control u:in: ;
power electronic circuits. :

MODULE-1 DCMACHINES 7
Construction of D.C. Machines - DC Generator: Principle of operation -
Characteristics- DC Motor: Principle of operation -Types-Torque equation-
Characteristics.

MODULE-I1 TRANSFORMERS 7
Transformer = Principle - Theory of ideal transformer - EMF equation -
Construction details of shell and core type transformers - Tests un
transformers.

MODULE - 111 SINGLE-PHASE INDUCTION MOTOR 7
Constructional details of single-phase induction motor = Double field
revolving theory and operation — Equivalent circuit - No load and blocked
rotortest— Typesof Induction motor= Capacitor-start capacitor mnlndm:ﬂm
motor-Shaded pole induction maotor - Linear Induction motor,

MODULE-IV SPECIAL ELECTRICAL MACHINES 8

Construction, working and principle of operation of Stepper motor, Switched
: reluctance moter, Synchronous reluctance maotors, Permanent Magnet
R S Brushless DC motor, Permanent magnet synchronous mators,

TART 3 mnﬁl.ﬁ-? mmm.urmnumauunminm m
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Theraja, B.L., "A Textbook of Electrical Technology”, Vol.1I, 5.C Chand and
Co., New Delhi, 2007

T. Kenjo, “Stepping Motors and Their Microprocessor Controls’, Clarendon
Press London, 1995

TJ.EMiller, “Brushless Permanent-Magnet and Reluctance Motor Drhru

Oxford University Press, 1989.

Mohan, Udeland and Robbins, “Power Electronics’, John Wiley and Suns.
New York, 1995.

Rashid, M.H.,“Power Electronics - Circuits, Devices and Appllcarinns' P‘HL
3rd Edition, 2004,

Mohan, Udeland and Robbins., “Power Electronics”, John Wiley and Sons,
New York, 1995

REFERENCE BOOKS:

Del Toro, V., "Electrical Engineering Fundamentals”, Prentice Hall of India,
MNew Delhi, 1995,

Cotton, H., "Advanced Electrical Technology”, Sir Isaac Pitman md!mu
Lid., London, 1999.

Lecture series on “Electrical Machines I" and "Electrical Machines il"' by
Dr.Krishna Yasudevan, IT Madras.

‘R.Krishnan, "Switched Reluctance Mator Drives - Modeling, S|mulau9n.
Analysis, Designand Application’, CRC Press, 2017.

T Kenjo and 5. Nagamori, “Permanent Magnet and Brushless DC Maotors”,
Clarendon Press, London, 1988.

£G. Janardanan, “Special Electrical Machines”, PHI leaming Private
med.nqm:uu

K.Venkataratnam, *Special Electrical Machines’, Unl-.rer.;auu Pr:u[mdl.a]

 Private Limited,2008.
g‘l'll.l..umru Series on " Fn#arﬁhmnlu'bynun.c. Fernandes, IIT

nbay.
mwmm'nmwmwm
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WER RESOURCES:
1. hteps: fwwwstoom/enfa pilications/indu strial-drives.itml
2. https:/www.designwarido nline.com/stepper-mo Lor-basles/
3, https:/ fwww.electronicshubuorg fhrushless «tle=motor-hlde-motor/

ONLINE RESOURCES:
1. https://nptelacin/courses/ 10E108077
2. https:/swayam.govin/nd1_nocld_eebs fpreview

OUTCOMES

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

1. Demonstrate a clear understanding of the construction and operating
principles of DC generators and DC mators.K3) y

2. Explore the key components of construction of transformers-single
phase-three phase (K3)

1. Examine the construction , working and testing methods and different
types of Single phase induction motor (K3)

4, Investigate the construction, werking af special electrical machines (K3]
5. Design and analyze power glectronic circuits, focusing on applications
such as rectifiers, inverters, and voltage regulators. (K3] :

6. Analyze various control techniques such as open-loop, closed-loop, V/f

control, vector control, and direct torque control.[K3]
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SEMESTER - IV
24LHSN :
- e NCC COURSE LEVEL 3 R oS
SDG ND. & 3jolo0 0
ARMY WING
PERSONALITY DEVELOPMENT ‘9
FD3 Group Discussion: Team Work 2
PD4  CareerCounselling, SSB Procedure & Interview Skills -
PD5  PublicSpeaking L4
BORDER & COASTAL AREAS .
BCA2  SecuritySetupand Border/Coastal managementinthearea 2
BCA3  Security Challenges & Role of cadets in Border management =~ 2
ARMED FORCES 3
AF2 Modes of Entry to Army, CAPF, Folice 3
COMMUNICATION 3
c1 Introduction to Communication & Latest Trends 3
|
INFANTRY _ 2
INF1  Organisationof Infantry Battalion & its weapons £
MILITARY HISTORY 23
MH1  Biographiesof Renowned Generals 4
MH2  WarHeroes-PVCAwardees 4
~ MH3  StudyofBattles-IndoPak War 1965,1971& Kargil 9
~ MH&  WarMovies : 6
i
Social

o
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mmﬂﬂm 13
DM1  Disaster Management Capsule: Organisation, Types of Disasters,
ol Essential Services, Assistance, Civi] Defence Organisation 3
DM2  Initiative Training, Organising Skills, Do's & Don't's, Nltl.u;ll

Disasters, Man Made Disasters

DM3  FireService & Fire Fighting v 1
ENVIRONMENTAL AWARENESS & CONSERVATION 2
[EA 1 Environmental Awarenessand Conservation "3
GENERALAWARENESS 4
GA1  General Knowledge 4
NAVALORIENTATION & :

AF1 Armed Forces and Navy Capsule 3
EEZ1  EEZMaritime Security and ICG 3
ADVENTURE 1 >

Q.Di Introduction to Adventure Activities 1
BORDER & COASTALAREAS a2

. BCA1  History, Geography & Topography of Border/Coastalareas  * 2
: Tmnh-urmm

AIR FORCE WING
PERSONALITY DEVELOPMENT 9
‘ i 4-_' i PD3 Group Discussion: Team Work 2
et s Camrcoummng,ssarmqqummnmﬁwsuus 2
4

A ~ PDS  PublicSpeaking
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AEROMODELLING 3
AM1  AeroModelling Capsule 3
GENERAL SERVICE KNOWLEDGE z
GSK4  LatestTrends & Acquisitions : I'Z
AIRCAMPAIGNS 6
AC1  AirCampaigns b
PRINCIPLES OF FLIGHT : 6
PF1 Principlesof Flight e
PF2 Forces acting on Aircraft 3
NAVIGATION 5
NM1 MNavigation 2
NM2Z Introduction to Metand Atmosphere 3
TOTAL :45 PERIODS
SEMESTER - IV A
ol DIGITALSYSTEMDESIGN | L |T [P (CP|C
DG NO. &, % LABORATORY WITH THEORY 104|513
OBJECTIVES: :

- # Tounderstand and implement digital logic gates and ::pmsiﬂns
- #  Todesign and analyze fundamental combinational circuits

. !tgg]ﬂpu.andmnsh-ummchrmous and asynchronous sequential

*
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MODULE-I1 COMBINATIONALCIRCUITS

| Syflabus /EICE]

9

Half Adder- Full Adder - Full Subtractar - 4-bit Comparator using logic gates -
Multiplexer using gates - Demultiplexer using gates - Decoder and Encoder =

Code Convertors
Listof Experiments

1. Todesignandimplement 4-bit Parallel Adder/ subtractor using IC 7483

2. Torealize

(a) 4:1Multiplexerusing gates
(b) 1:8 Demultiplexerand

© 3:BDecoderusing1C74138
3. Torealize

(a) Binary toGray code convertor
[b) Grayto Binary code convertar

MODULE- 1 SYNCHRONOUS SEQUENTIAL CIRCUITS

9

Flip-Flops: 5R, JK, D, T - characteristics and excitation tables - Shift registers
-serial / parallel - Counters: synchronous, ripple, and mod-N design Timing

diagrams and counter operation
Listof Experiments

L. Torealize the following Dip-llopsusing NAND Gates:

(a} Clocked SR Flip-Flop
(b) JKFlip-Flop

2. Torealize the following shift registers using [c7474:

(a) SISO -
(b) SIPO
© PISO
{d) PIPO

3. Torealizethe Mod-10 Counter

MODULE-IV ASYNCHRONOUS SEQUENTIAL CIRCUITS : [
Ripple Counter Operation - Race conditions and race-around problem -

Hazards
Listof Experiments

1. Todesign 4 bit Ripple counterusing JKFlipflops- Ic7476

MODULE-V PROGRAMMABLE LOGIC DEVICES (PLDS) 5

PROM, PLA, and PAL architectures - Implementation of logic functions using
PROM, PLAand PAL- Applications of PLDs in digital systems

[108]
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MODULE - VI VHDL PROGRAMMING 9
Introduction to HOL and VHDL - VHDL design llow - Dataflow, behavioral, and
structural modeling styles Adder - Subtractor - Multiplexer - Demultiplexer -

Flip-Flops (D. T) -Counters [synchmnuus,f'ripplc} - Test benches and

simulation outputs

ListefExperiments

1. VHDLsimulation of Adderand Subtactar

2. VHDLsimulation of Multiplexer and Demultiplexer

3. VHDLsimulationofDand T Flip op

4. VHDLsimulationof 2 bitand 3 bit Counters i

TOTAL : 45 PERIODS

OUTCOMES

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

1. Apply universal gates (NAND, NOR) to realize basic logic gates and verify
Boolean thearems such as DeMorgan's Theorem using logic simplification
techniques and Karnaugh maps (K3)

2. Implement and analyze combinational circuits including adders,
subtractors, comparators, multiplexers, demultiplexers, daemdt:rﬁ. and
encoders using gates and digital Ics. (K3)

3. Apply knowledge of flip-flop operations to design and construct

sequential circuits such as shift registers and synchronous counters using
JKflip-lopsand ICs. (K3)

4. Construct asynchronous sequential circuits such as ripple counter and
recognize issues like race conditions and hazards.(K3)

5. Implementlogic functions using programmable logic devices (FROM, FLA..
PAL} and analyze their applications in digital systems.[K3)

6. Develop and simulate combinational and sequential digital clrcuits using
VHDL in behavioral and dataflow modeling styles with appropriate test
benches.[K3)
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SEMESTER - IV £y
f‘m"“' SENSORS AND INSTRUMENTATION| L | T [P |CP|C
SDG NO. & LABORATORY 0(0|& | 4|2
OBJECTIVES:

& Tounderstand and analyze the operating principles of various
sensors and transducers such as polentiometers, strain gauges,
LVDTs, Hall Effect sensors, and photoelectric devices.
& To perform characterization experiments for temperature sensors like
thermistors, thermocouples (), K E types), and RTDs, and analyze
their behavior in diffevent conditions,
# Tomeasure and interpret mechanical varfables such as displacement.
angular movement, speed, torgue, and vibration using appropriate
transduters.
® Tounderstand and perform calibration techniques for pressure and
level measuring instruments using tools such as dead welght testers
and d/p transmitters.
& Toapply instrumentation techniques for process variables such as
flow, conductivity, moisture, and viscosity using appropriate sgnsors .
and measurement methods. .
& Toinvestigate the optical properties of materials by measuring
abzorbance and transmittance using UV-Visible spectrophotometry.

LIST OF EXPERIMENTS:
1. Displacement versus output voltage characteristics of a potentiometric

transducer. 1
2. Characteristics of Strain gauge. y
Characteristics of LVDT, Hall Effect transducer and photoelectric
transducer
Characteristics of LDR, thermistor and thermocouple (), K, E types).
Measurement of Angular displacement using resistive and capacitive
transducer.
Step response characteristic of RTD and thermocouple,
Measurementof speed, torque and vibration,
Measurement of level using d,/p transmitter and fibre optics system
Calibration bf pressure gauge using dead weight tester .
10. Measurementofflow using Discharge coefficlentof orifice plate.
11. Measurementof Conductivity. Moisture and Viscosity of test solutions.
12. Measurement of Absorbance and Transmittance of Test solutions using
UV-Visible Spectrometer

b

s

£ el

TOTAL: 60 FERIDDS
|108]
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Upon completion of the course, the student will be able to:
1. Identify and characterize the static and dynamic behavior of
electromechanical and semiconductor transducers such as
potentiometers, strain gauges, LVDTs, and Hall Effect sensors. (K3)
2. Demonstrate and interpret the characteristics and step responses of
temperature sensors including RTDs, thermistors, and thermocouples (J.
; .

B
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SEMESTER - IV

24IXID401 L|T|P|CP|C
e INNOVATIVE DESIGN LAB - Il |- =T
OBJECTIVES:

® Toempower students to transform Innovative ideas into viable venture
blueprints through structured entrepreneurial exploration and
opportunity framing.

# To provide experlential learning in adaptive product evolution by
focusing on user-centric redesign, iterative testing, and technical
refinement. ;

®  Todevelop 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, sustainahility values, and responsible
leadership. )

® Toenable data-driven innovation by leveraging field research, applying
performance analytics, and Integrating emerging technologies for
solution optimization,

e 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.

[110]
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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, lterative 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 submitan
individual project report clearly specifying their unique contributions
to the collective work, '

4. On completion of the project, the student shall submita detailed project
report encompassing the evolution of their venture, technical
implementation, market validation, and future roadmap. The preject
shall undergo a formal review process, after which the peport will be

evaluateld, Students shall appedr for a mandatory viva-voce
mminaﬂunm the project, ap proved jninﬂyrh;r the Coordinator and the

.respmiw project guide,

EVALUATION:

1 First evaluation (Immediately after first internal examination): 20
marks (Focus on refined problem statement, advanced MVP d:sign.
and detailed development plan)

2. Second evaluation (Immediately after second internal mmtmtlm]*
30 marks (Focus on prototype/MVP implementation, initial usun;
and preliminary market validation results)

3 Final evaluation [Last week of the semester): 50 marks (Focus on thn

complete refined solution, comprehensive market validation, growth

 strategy, final project epart. and v
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4. Justify entrepreneurial decisions based on ethical considerations,
sustainability goals, and inclusive innovation principles.. (K5}
Integrate real-world observations and data analytics to enhance product
- functionality using appropriate emerging technologies. (K3) :
6. Design a systems-based MVP using multidisciplinary knowledge and
validate it against advanced engineering standards, (K6)
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PROBLEM SOLVING TECHNIQUES USING C PROGRAMMING — Fl-usu
ﬂm

. Mﬂimmmlntpmmh;mnumanimhhm-

solving techniques.

. pmh’pﬁwahﬂlﬁrmmw efficient and modular code.
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v ®  Control Structures in C: Choosing the right structure for efficient
~ programming:
- ®  Selective Control (Decision-making statements)
) TEN P Iterative Control (Loops for repetition)
SRS L ¥ Unconditional Control (Jump statements)

ll DATA TYPES, NUMBER SYSTEMS, AND FUNCTIONS 12
tors in Depth: Understanding increment, decrement, and short-
'mupemm
‘Number Systems & Conversions: Mastering different number :ysums,
conversions, and format specifiers.
. M'I.'jl'pt! in C' E:plu'rlng signed and unsigned types [int, float, r.'.h:.r]
Functions in C:
Importance of modular programming.
Writing and using functions effectively.

MODULE- 11l POINTERS, ARRAYS, AND PROBLEM-SOLVING 21
] Pointers in C:

llm:g:andmpm;mm man.
i fmabhdlmﬁim'dm ____nbmmunlmtﬁnn.




PHASE 2
(BIS STANDARDS, RANGER AND ROVER, LIFE SKILLS) 2
OBJECTIVES:
® Explore core domain BIS standards related to Information security
and Al
®  Implement strategies to learn carcer and managerial skills for career
growth,

MODULE- | 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 arganize teams? - Recruiting and retaining talent - Delegation of tasks
= Learn to coordinate - Conflict management - Self- management Skills -
Understanding Self-concept - Develaping self- awareness - Self-examination -
Self-reflection and Introspection - Self- regulation,
Entrepreneurial Skills - Basics of En trepreneurship - Meaning of
entrepreneurship - Classification and types of entrepre neurships - Traits and
competencies of entrepreneur -. Creating Business Plan - Problem
Identification and idea generation - [deavalidation - Pitch m aking. :
Managing Personal Finance - Budgeting - Setting personal goals - Estimate
likely expenses Monitor spending to obtain the most value for the available
funds - Savingand Investing - Advantages of savi ng money - Conceptof 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,
ReefKnot, Fisherman knot, Sheet bend, Bowline, Sheep shank, whippings.
Growing Together: Understanding the growth contekt, ;
Intergenerational Dialogue: How to enhance learning and cooperation across

generations.

MODULE - Il INDIAN STANDARDS ON INSULATORS, CABLE AND

POWER CAPACITOR 6
Insulators: Design characteristic of Overhead Insulators and overview of
faults in transmission system. Cable: Introduction to selection, design and
testing of Cables in distribution and transmission system, Power Capacitor;

114

Recommended by

Board of Studies of EM"&FL

Board i
Meeting No. __ - i Datsd:_[[[&L'z-aL_s‘ E"thnaﬂnfﬂ %mShnﬂ?m
2
Control Engineering




| Sillihus EEIEE

Working principle, Classification of Power Capacitors, Test methods, Indian
Standards avallable on various types of Power Capacitors.

TOTAL: 30 PERIODS

REFERENCES:

1. Currlculum and Guidelines for Life Skills [ Jeevan Kaushal) 2.0, UGC, New

Delhl.

2. A World Built on Standards: A Textbook for Higher Education, Published

by: Danish Standards Foundation, 2015.

3. 50 /IEC Guide 59, BIS Standards Formulation Manual, 2nd Revision,

2022,

ONLINE RESOURCES

1. https://Ims.scoutorg/courses/show/214175Morce_course_hub=true

2. https:/fims.scout.org/courses/show /214194 orce_course_hub=true

3. hutps:/ fwwwiugcgoving/ pdfnews /4874522_Draft-Curriculum-for-Life-
SKill-Jeevan-Kaushal. pdf (ugc.govin)

OUTCOMES

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

1. Understand and apply the fundamentals of C programming for problem-
solving. (K1)

2. Apply control structures, operators, and functions to write modular
programs, (K3)

3. Apply pointers and arrays for efficient memory and data management.

(K3)

4. Solve real-world problems by designing and optimizing algorithms. [K3]

tn

Demonstrate career and managerial skills. (K2}

6. Understand BIS standards for various electrical components. [K2)
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