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COMPLEXVARIABLES&NUMERICALMETHODS

CourseObijectives:
¢ Toelucidatethedifferentnumericalmethodstosolvenonlinearalgebraicequations
e To disseminate the use of different numerical techniques for carrying out numerical
integration.
e Tofamiliarizethecomplexvariables.
¢ Toequipthestudentstosolveapplicationproblemsintheirdisciplines.

CourseOutcomes:

1. Evaluatetheapproximaterootsofpolynomialandtranscendentalequationsby
different algorithms. Apply Newton’s forward & backward interpolation andLagrange’s
formulae for equal and unequal intervals (L3)

2. ApplynumericalintegraltechniquestodifferentEngineeringproblems. Apply different
algorithms for approximating the solutions of ordinary differential equations with initial
conditions to its analytical computations(L3)

3. ApplyCauchy-Riemannequationstocomplexfunctionsinordertodetermine
whetheragivencontinuousfunctionisanalytic(L3)

4. EvaluatetheTaylorandLaurentexpansionsofsimplefunctions,determiningthe
natureofthesingularitiesandcalculatingresidues.MakeuseoftheCauchyresidue theorem to
evaluate certain integrals (L3)

5. Explainpropertiesofvarioustypesofconformalmappings(L5)

UNIT-I:IterativeMethods:
Introduction-Solutionsofalgebraicandtranscendentalequations:Bisectionmethod— Secant method
— Method of false position — General Iteration method — Newton-Raphson method
(Simultaneous Equations)
Interpolation:Newton’sforwardandbackwardformulaeforinterpolation—Interpolationwith
unequal intervals — Lagrange’s interpolation formula

UNIT-I1:Numericalintegration,Solutionofordinarydifferentialequationswith initial

conditions:
Trapezoidal rule- Simpson’s 1/3"and 3/8"rule~ Solution of initial value problems by Taylor’sseries—
Picard’smethodofsuccessiveapproximations—Euler’smethod—Runge- Kutta method (second and fourth
order)— Milne’s Predictor and Corrector Method.
2
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UNIT-I11:FunctionsofacomplexvariableandComplexintegration:

Introduction — Continuity — Differentiability — Analyticity —Cauchy-Riemann equations in
Cartesian and polar coordinates — Harmonicand conjugate harmonic functions — Milne —
Thompson method.
Complexintegration:Lineintegral-Cauchy’sintegraltheorem—Cauchy’sintegralformula -
Generalized integral formula (all without proofs) and problems on above theorems.

UNIT-IV:SeriesexpansionsandResidueTheorem:

Radiusofconvergence—ExpansionoffunctioninTaylor’sseries,Maclaurin’sseries andLaurent
series.
TypesofSingularities:Isolated—Essentialsingularities—Poleoforderm-Residues—Residue

0

theorem (withoutproof)—Evaluationofrealintegralofthetypes ] __ f(x)dxand

[, f(cosBsinB)a.

UNIT-V:Conformalmapping:
Transformationbye? Inz,z% z"(npositiveinteger),Sinz,cosz,z+a/z. Translation,
rotation,inversionandbilineartransformation—fixedpoint—crossratio—properties—
invarianceofcirclesandcrossratio—determinationofbilineartransformationmapping3 given points .

TextBooks:

1. B.S.Grewal,HigherEngineeringMathematics,44™Edition,KhannaPublishers.

2. MicheaelGreenberg, AdvancedEngineeringMathematics,2™ edition,Pearson
edition.
ReferenceBooks:

1. ErwinKreyszig, AdvancedEngineeringMathematics, 10"Edition, Wiley-India.

2. B.V.Ramana,HigherEngineeringMathematics,2007Edition, TataMc.GrawHill
Education.

3. Steven C. Chapra, Applied Numerical Methods with MATLAB for Engineering
andScience, Tata Mc. Graw Hill Education.

4. M.K.Jain,S.R.K.lyengarandR.K.Jain,NumericalMethodsforScientificand Engineering
Computation, New Age International Publications.

5. J. W. Brown and R. V. Churchill, Complex Variables and Applications,
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UNIVERSAL HUMAN VALUES —- UNDERSTANDING L T| P
HARMONY AND ETHICAL HUMAN CONDUCT 21110
CourseObijectives:

e To help the students appreciate the essential complementary between 'VALUES' and
'SKILLS'toensuresustainedhappinessandprosperitywhicharethecoreaspirations  of  all
human beings.

¢ TofacilitatethedevelopmentofaHolisticperspectiveamongstudentstowardslife
andprofessionaswellastowardshappinessandprosperitybasedonacorrect
understandingoftheHumanrealityandtherestofexistence.Suchholistic
perspectiveformsthebasisofUniversalHumanValuesandmovementtowards value-based
living in a natural way.

¢ TohighlightplausibleimplicationsofsuchaHolisticunderstandingintermsof
ethical human conduct, trustful and mutually fulfilling human behaviour and mutually
enriching interaction with Nature.

CourseOutcomes:
o DefinethetermslikeNatural Acceptance,HappinessandProsperity(L1,L2)
¢ Identifyone’sself,andone’ssurroundings(family,societynature)(L1,L2)
o Applywhattheyhavelearnttotheirownselfindifferentday-to-daysettingsin real life (L3)
¢ Relatehumanvalueswithhumanrelationshipandhumansociety.(L4)
o Justifytheneedforuniversalhumanvaluesandharmoniousexistence(L5)
¢ Developassociallyandecologicallyresponsibleengineers(L3,L6)

CourseTopics

The course has 28 lectures and 14 tutorials in 5 modules. The lectures and tutorials are of 1-
hourduration. Tutorialsessionsaretobeusedtoexploreandpracticewhathasbeen proposed during the
lecture sessions.

TheTeacher’sManualprovidestheoutlineforlecturesaswellaspracticesessions. The

teacherisexpectedtopresenttheissuestobediscussedaspropositionsandencouragethe students to have a

dialogue.

UNIT I IntroductiontoValueEducation(6lecturesand3tutorialsforpractice session)
Lecturel:RightUnderstanding,RelationshipandPhysical Facility(Holistic
Development and the Role of Education)
Lecture2:UnderstandingValueEducation
Tutorial 1: Practice Session PS1 Sharing about OneselfLecture
3: self-exploration as the Process for Value Education
Lecture4:ContinuousHappinessandProsperity—theBasicHumanAspirations
Tutorial 2: Practice Session PS2 Exploring Human Consciousness
Lecture 5: Happiness and Prosperity — Current Scenario
Lecture 6: Method to Fulfill the Basic Human Aspirations
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UNIT 11 Harmony in the Human Being (6 lectures and 3 tutorials for practice session)
Lecture 7: Understanding Human being as the Co-existence of the self and
thebody.

Lecture8:DistinguishingbetweentheNeedsoftheselfandthebody

Tutorial 4: Practice Session PS4 Exploring the difference of Needs of self
andbody.

Lecture 9: The body as an Instrument of the self

Lecture 10: Understanding Harmony in the self

Tutorial 5: Practice Session PS5 Exploring Sources of Imagination in the self
Lecture 11: Harmony of the self with the body
Lecturel2:Programmetoensureself-regulationandHealth
Tutorial6:PracticeSessionPS6ExploringHarmonyofselfwiththebody

UNIT 111 HarmonyintheFamilyandSociety(6lecturesand3tutorialsforpractice session)
Lecture 13: Harmony in the Family — the Basic Unit of Human Interaction
Lecture 14: 'Trust' — the Foundational Value in Relationship
Tutorial 7: Practice Session PS7 Exploring the Feeling of Trust
Lecture 15: 'Respect’ — as the Right Evaluation
Tutorial 8: Practice Session PS8 Exploring the Feeling of Respect
Lecture 16: Other Feelings, Justice in Human-to-Human Relationship
Lecture 17: Understanding Harmony in the Society
Lecturel8:VisionfortheUniversal[HumanOrder
Tutorial9:PracticeSessionPS9ExploringSystemstofulfilHumanGoal

UNIT IV Harmonyinthe Nature/Existence(4lecturesand2tutorials forpractice
session)
Lecture19:UnderstandingHarmonyintheNature
Lecture 20: Interconnectedness, self-regulation and Mutual Fulfilment among
the Four Orders of Nature
Tutorial 10: Practice Session PS10 Exploring the Four Orders of Nature
Lecture 21: Realizing Existence as Co-existence at All Levels
Lecture22: TheHolisticPerceptionofHarmonyinExistence
Tutorialll:PracticeSessionPS11ExploringCo-existenceinExistence.

UNIT V Implications oftheHolistic Understanding —aL.ookat Professional Ethics (6
lectures and 3 tutorials for practice session)
Lecture 23: Natural Acceptance of Human Values
Lecture 24: Definitiveness of (Ethical) Human Conduct
Tutorial12:PracticeSessionPS12ExploringEthicalHumanConduct
Lecture25: ABasisforHumanisticEducation,HumanisticConstitutionand Universal
Human Order
Lecture26:CompetenceinProfessionalEthics
Tutorial13:PracticeSessionPS13ExploringHumanisticModelsinEducation
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Tutoriall4:PracticeSessionPS14ExploringStepsofTransitiontowardsUniversal Human
Order

Practice Sessions for UNIT | — Introduction to Value Education
PS1 Sharing about Oneself

PS2 Exploring Human Consciousness

PS3 Exploring Natural Acceptance

Practice Sessions for UNIT Il — Harmony in the Human Being
PS4 Exploring the difference of Needs of self and body

PS5 Exploring Sources of Imagination in the self

PS6 Exploring Harmony of self with the body

Practice Sessions for UNIT 111 — Harmony in the Family and Society
PS7 Exploring the Feeling of Trust
PS8ExploringtheFeelingofRespect
PS9ExploringSystemstofulfilHumanGoal

Practice Sessions for UNIT IV — Harmony in the Nature (Existence)
PS10 Exploring the Four Orders of Nature
PS11ExploringCo-existenceinExistence

PracticeSessionsforUNITV-ImplicationsoftheHolisticUnderstanding—al.ookatProfessional Ethics
PS12ExploringEthicalHumanConduct

PS13ExploringHumanisticModelsinEducation
PS14ExploringStepsofTransitiontowardsUniversalHumanOrder

READINGS:

TextbookandTeachersManual

a. TheTextbook

R R Gaur, R Asthana, G P Bagaria, A Foundation Course in Human Values and
ProfessionalEthics, 2nd Revised Edition, Excel Books, New Delhi, 2019. ISBN 978-93-87034-
47-1

b. TheTeacher’sManual

RRGaur,RAsthana, GPBagaria, Teachers 'ManualforAFoundationCourseinHuman
ValuesandProfessional Ethics,2nd Revised Edition, Excel Books, New Delhi,2019. ISBN 978-
93-87034-53-2

ReferenceBooks

. JeevanVidya:EkParichaya,ANagaraj,JeevanVidyaPrakashan, Amarkantak,1999.
. HumanValues,A.N.Tripathi,NewAgelntl.Publishers,NewDelhi,2004.

. TheStoryofStuff(Book).

. TheStoryofMyExperimentswithTruth-byMohandasKaramchandGandhi

. SmallisBeautiful-E.FSchumacher.

. SlowisBeautiful-CecileAndrews

. EconomyofPermanence-JCKumarappa

. BharatMeinAngrejiRaj—PanditSunderlal

Rediscoveringindia-byDharampal

© O~NOUIh~WDNPE



AM.REDDY MEMORIAL COLLEGE OF ENGINEERING AND TECHNOLOGY ,z

Approved by AICTE, New Delhi, Affiliated to JNTU - Kakinada, Accredited by NAAC

An Autonomous Institution
_ Web : www.amreddyengineering.ac.in., E-mail: principal.amreddyengineering@gmail.com Ph: 98664 14252
Certified Institution Vinukonda Road, Petlurivaripalem, Narasaraopet, Palnadu District, Andhra Pradesh - 522 601.

ELECTRICAL AND ELECTRONICS ENGINEERING
(AMR24-11"" YEAR COURSE STRUCTURE & SYLLABUS)

10. HindSwarajorIndianHomeRule-byMohandasK.Gandhi

11. IndiaWinsFreedom-MaulanaAbdulKalamAzad

12. Vivekananda-RomainRolland(English)

13. Gandhi-RomainRolland(English)

ModeofConduct:
Lecturehoursaretobeusedforinteractivediscussion,placingtheproposalsaboutthetopics at hand and
motivating students to reflect, explore and verify them.
Tutorialhoursaretobeusedforpracticesessions.
Whileanalyzinganddiscussingthetopic,thefacultymentor’sroleisinpointingtoessential
elementstohelpinsortingthemoutfromthesurfaceelements. Inotherwrds,helpthe students explore the
important or critical elements.
Inthediscussions,particularlyduringpracticesessions(tutorials),thementorencouragesthe
studenttoconnectwithone’sownselfanddoself-observation,self-reflectionandself- exploration.

Scenarios may be used to initiate discussion. The student is encouraged to take up “ordinary”
situations rather than” extra-ordinary” situations. Such observations and their analyses are
shared and discussed with other students and faculty mentor, in a group sitting.

Tutorials(experimentsorpractical)areimportantforthecourse. Thedifferenceisthatthe
laboratoryiseverydaylife,andpracticalarehowyoubehaveandworkinreallife.

Depending on the nature of topics, worksheets, home assignment and/or activity are included.
The practice sessions (tutorials) would also provide support to a student in performing actions
commensurate to his/her beliefs. It is intended that this would lead to development of
commitment, namely behaving and working based on basic human values.
Itisrecommendedthatthiscontentbeplacedbeforethestudentasitis,intheformofabasic
foundationcourse,withoutincludinganythingelseorexcludinganypartofthiscontent.
Additionalcontentmaybeoffered inseparate,highercourses. Thiscourseistobetaughtby faculty from
every teaching department, not exclusively by any one department.
Teacherpreparationwithaminimumexposuretoatleastone8-dayFacultyDevelopment Program on
Universal Human Values is deemed essential.

OnlineResources:
1. https://fdp-si.aicte-india.org/UHV-
11%20Class%20Notes%20& %20Handouts/UHV%20Handout%201-
Introduction%20t0%20Value%20Education.pdf

2. https://fdp-si.aicte-india.org/UHV-
11%20Class%20Notes%20&%20Handouts/UHV%20Handout%202-
Harmony%20in%20the%20Human%20Being.pdf

3. https://fdp-si.aicte-india.org/UHV-
11%20Class%20Notes%20& %20Handouts/UHV%20Handout%203-
Harmony%20in%20the%20Family.pdf

4, https://fdp-si.aicte-india.org/UHV%201%20T eaching%20Material/D3-
S2%20Respect%20July%2023.pdf
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5. https://fdp-si.aicte-india.org/download/FDPT eachingMaterial/3-days%20FDP-
S1%20UHV%20T eaching%20Material/Day%203%20Handouts/UHV%203D%20D3-
S2A%20Und%20Nature-Existence.pdf

6. https://fdp-si.aicte-
india.org/UHV%2011%20T eaching%20Material/UHV%2011%20L ecture%2023-
25%20Ethics%20v1.pdf

7. https://www.studocu.com/in/document/kiet-group-of-institutions/universal-human-
values/chapter-5-holistic-understanding-of-harmony-on-professional-ethics/62490385

8. https://onlinecourses.swayamz2.ac.in/aic22_ge23/preview
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I1Year—ISEMESTER T TP
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ELECTROMAGNETICFIELDTHEORY
Pre-requisite:ConceptsofDifferentialEquations,VectorCalculusandElectricalCircuit Analysis.

CourseObijectives:

e Tostudy the production ofelectricfield and potentialsdue to differentconfigurations of
static charges.

¢ Tostudythepropertiesofconductorsanddielectrics,calculatethecapacitanceof
different configurations. Understand the concept of conduction and convection current
densities.

¢ Tostudythemagneticfieldsproducedbycurrentsindifferentconfigurations,
applicationofAmpere’slawandtheMaxwell’ssecondandthirdequations.

¢ TostudythemagneticforceandtorquethroughLorentzforceequationinmagnetic field
environment like conductors and other current loops.

¢ Todeveloptheconceptofselfandmutualinductancesandtheenergystored.

¢ TostudytimevaryingandMaxwell’sequationsindifferentformsandMaxwell’s fourth
equation for the induced EMF.

CourseOutcomes:
Attheendofthecourse,studentwillbeableto,
CO1:ComputeelectricfieldsandpotentialsusingGausslaw/solve Laplace’sor
Poisson’sequations for various electric charge distributions.
CO2:Analyse the behaviour of conductors in electric fields, electric diploe and the
capacitance and energy stored in dielectrics.
CO3: Calculate the magnetic field intensity due to current carrying conductor and
understandingtheapplicationofAmpere’slaw,Maxwell’ssecondandthirdlaw.
CO4:Estimateselfandmutualinductancesandtheenergystoredinthemagneticfield.

CO5:UnderstandtheconceptsofFaraday’slaws,Displacementcurrent,Poynting theorem and
Poynting vector.

UNIT-I

VectorAnalysis:

VectorAlgebra:Scalars and Vectors,Unit vector,Vectoraddition andsubtraction, Position and
distance vectors, Vector multiplication, Components of a vector.
CoordinateSystems:Rectangular,CylindricalandSphericalcoordinatesystems.
VectorCalculus:Differentiallength, AreaandVolume.Deloperator,Gradientofascalar,
DivergenceofavectorandDivergencetheorem(definitiononly).Curlofavectorand Stoke’s theorem
(definition only), Laplacian of a scalar 9
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Electrostatics:
Coulomb’slawandElectricfieldintensity(EFT)-EFIduetoContinuouscharge
distributions(lineandsurfacecharge),Electricfluxdensity, Gauss’slaw(Maxwell ’sfirst

equation, A._D—tpv),ApplicationsofGauss’slaW,ElectricP otential, Workdonein
movingapointchargeinanelectrostaticfield(secondMaxwell’sequationforstaticelectric
fields,Ax E—=0),Potentialgradient,Laplace’sandPoison’sequations.

UNIT-II

Conductors-DielectricsandCapacitance:

BehaviorofconductorinElectricfield,Electric dipoleanddipolemoment—Potentialand EFI due to
an electric dipole, Torque on an Electric dipole placed in an electric field, Current density-
conduction and convection current densities, Ohm’s law in point form, Behaviour of conductors
in an electric field, Polarization, dielectric constant and strength,
Continuityequationandrelaxationtime, Boundaryconditionsbetweenconductor
todielectric,dielectric to dielectric and conductor to free space, Capacitance of parallel plate,
coaxial and spherical capacitors, Energy stored and density in a static electric field.

UNIT-II

Magnetostatics,Ampere’sLawandForceinmagneticfields:

Boit-Savart’s law and its applications viz. Straight current carrying filament, circular, square,
rectangle and solenoid current carrying wire — Magnetic flux density and Maxwell’s second

Equation (A._B—’=0), Ampere’s circuital law and its applications viz. MFI due to an infinite
sheet, long filament, solenoid, toroidal current carrying conductor, point form of Ampere’s
circuitallaW,Maxwell’sthirdequation(AX_H—>=—>J).

Magnetic ~ force,moving  chargesin  amagnetic  field—Lorentzforceequation,forceona
currentelementinamagneticfield,forceonastraightandalongcurrentcarryingconductor in a
magnetic field, force between two straight long and parallel current carrying conductors,
Magnetic dipole, Magnetic torque, and moment.

UNIT-IV

Selfandmutualinductance:

Self and mutual inductance — determination of self-inductance of a solenoid, toroid, coaxial
cable and mutual inductance between a straight long wire and a square loop wire in the same
plane — Energy stored and energy density in a magnetic field.

UNIT-V
TimeVaryingFields:
10



Certified Institution

AM REDDYMEMORIAL COLLEGE OF ENGINEERING AND TECHNOLOGY

Approved by AICTE, New Delhi, Affiliated to JNTU - Kakinada, Accredited by NAAC
An Autonomous Institution

Web : www.amreddyengineering.ac.in., E-mail: principal.amreddyengineering@gmail.com Ph: 98664 14252

Vinukonda Road, Petlurivaripalem, Narasaraopet, Palnadu District, Andhra Pradesh - 522 601.

ELECTRICAL AND ELECTRONICS ENGINEERING
(AMR24-11"" YEAR COURSE STRUCTURE & SYLLABUS)

. : . - B~
Faraday’slawsofelectromagneticinduction,Maxwell’sfourthequation( Ax E—>=-°

), —

6t
integral and point forms ofMaxwell’s equations, statically and dynamically induced EMF,
Displacement current, Modification of Maxwell’s equations for time varying fields, Poynting
theorem and Poynting vector.

Textbooks:
1. “ElementsofElectromagnetics”’byMatthewNOSadiku,Oxford 7" edition,  Publications,
2018.
2. “Engineering Electromagnetics” by William H. Hayt& John. A. Buck Mc. Graw-Hill, 7"
Editon.2006.

ReferenceBooks:
1. “IntroductiontoElectroDynamics”byDJGriffiths,Prentice-HallofIndiaPvt.Ltd, 2" edition.

2. “ElectromagneticFieldTheory”’byYaduvirSingh,PearsonIndia, 1 *edition,2011.

3. “FundamentalsofEngineeringElectromagnetics”’bySunilBhooshan,Oxford University
Press,2012.

4. Schaum'sOutlineofElectromagneticsbyJosephA.Edminister, MahamoodNavi,4"Edition,2
014.

OnlineLearningResources:
1. https://archive.nptel.ac.in/courses/108/106/108106073/

2. https://nptel.ac.in/courses/117103065

11
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ELECTRICALCIRCUITANALYSIS-II 3 0 0 3
Pre-requisite: Analysis of DC and Single phase AC Circuits, Concepts of differentiation
andintegration.

CourseObijectives:

» Tounderstandthreephasecircuits

» Toanalysetransientsinelectricalsystems

» Toevaluatenetworkparametersofgivenelectricalnetwork

» ToapplyFourieranalysistoelectricalsystems

» Tounderstandgraphtheoryforcircuitanalysisandtounderstandthebehaviouroffilters

CourseOutcomes:

Attheendofthecourse,studentwillbeableto,

CO1: Analyse the balanced and unbalanced 3 phase circuits for power calculations.
CO2: Analyse the transient behaviour of electrical networks in different domains.
CO3: Estimate various Network parameters.

CO4: Apply the concept of Fourier series to electrical systems.

CO5: Analyse the filter circuit for electrical circuits.

UNIT-I

Analysisofthreephasebalancedcircuits:

Phasesequence,staranddeltaconnectionofsources andloads,relationbetweenlineand
phasequantities,analysisofbalancedthreephasecircuits,measurementofactiveand reactive power.
Analysisofthreephaseunbalancedcircuits:

Loopmethod,Star-Deltatransformationtechnique, two-wattmetermethodformeasurement of three
phase power.

UNIT-II

Laplace transforms — Definition and Laplace transforms of standard functions— Shifting
theorem-Transformsofderivativesandintegrals, InverseLaplacetransformsand applications.
Transient Analysis: Transient response of R-L, R-C and R-L-C circuits (Series and parallel
combinations) for D.C. and sinusoidal excitations — Initial conditions - Solution using
differential equation approach and Laplace transform approach.

12



> AM.REDDY MEMORIAL COLLEGE OF ENGINEERING AND TECHNOLOGY @

=
=
a

Approved by AICTE, New Delhi, Affiliated to JNTU - Kakinada, Accredited by NAAC

An Autonomous Institution
ATISCEONOT2Z01S Web : www.amreddyengineering.ac.in., E-mail: principal.amreddyengineering@gmail.com Ph: 98664 14252
Certified Institution Vinukonda Road, Petlurivaripalem, Narasaraopet, Palnadu District, Andhra Pradesh - 522 601.

ELECTRICAL AND ELECTRONICS ENGINEERING
(AMR24-11"" YEAR COURSE STRUCTURE & SYLLABUS)

UNIT-III

Network Parameters: Impedance parameters, Admittance parameters, Hybrid parameters,
Transmission (ABCD) parameters, conversion of Parameters from one form to other,Conditions
for Reciprocity and Symmetry, Interconnection of Two Port networks in Series, Parallel and
Cascaded configurations- problems.

UNIT-IV

Analysis of Electric Circuits with Periodic Excitation: Fourier series and evaluation of
Fourier coefficients, Trigonometric and complex Fourier series for periodic waveforms,
Application to Electrical Systems — Effective value and average value of non-sinusoidalperiodic
waveforms, power factor, effect of harmonics

UNIT-V
Filters: Classification of filters-Low pass, High pass, Band pass and Band Elimination filters,
Constant-k filters -Low pass and High Pass, Design of Filters.

Textbooks:
1. EngineeringCircuitAnalysis,WilliamHaytandJackE.Kemmerly,8thEdition McGraw-Hill,
2013
2. FundamentalsofElectricCircuits,Charlesk.Alexander,MathewN.O.Sadiku,3™ Edition,
Tata McGraw-Hill, 2019

ReferenceBooks:

1. NetworkAnalysis,M.E.VanValkenburg,3"Edition,PHI,2019.

2. Network Theory, N. C. Jagan and C. Lakshminarayana, 1% Edition, B. S. Publications,
2012.

3. CircuitsandNetworksAnalysisandSynthesis,A.Sudhakar,ShyamMohanS.Palli, 5t
Edition, Tata McGraw-Hill, 2017.

4. Engineering Network Analysis and Filter Design (Including Synthesis of One Port
Networks)-Durgesh C. Kulshreshtha Gopal G. Bhise, Prem R. Chadha ,Umesh
Publications 2012.

5. Circuit Theory: Analysis and Synthesis, A. Chakrabarti, Dhanpat Rai & Co., 2018, 7™
Revised Edition.

OnlineLearningResources:
1. https://archive.nptel.ac.in/courses/117/106/117106108/
2. https://archive.nptel.ac.in/courses/108/105/108105159/

13



£GE OF gy,
S 'Sy
= a8 Nee,

%
oy

-
=
a

An ISO 9001:2015

Certifi

Institution

AM.REDDY MEMORIAL COLLEGE OF ENGINEERING AND TECHNOLOGY

Approved by AICTE, New Delhi, Affiliated to JNTU - Kakinada, Accredited by NAAC
An Autonomous Institution

Web : www.amreddyengineering.ac.in., E-mail: principal.amreddyengineering@gmail.com Ph: 98664 14252

Vinukonda Road, Petlurivaripalem, Narasaraopet, Palnadu District, Andhra Pradesh - 522 601.

ELECTRICAL AND ELECTRONICS ENGINEERING
(AMR24-11"" YEAR COURSE STRUCTURE & SYLLABUS)

IYear—-ISEMESTER LT
310

o
w0

DCMACHINES&TRANSFORMERS
Pre-requisite: Principles of Electromechanical Energy Conversion, Electromagnetic fields
and Electrical Circuit Analysis.

CourseObijectives:

Studentswillgetexposureto

¢ UnderstandthecharacteristicsandapplicationsofDCMachines.
¢ Developproblemsolvingskillsaboutthestarting,speedcontrolandtestingofDCMachines.
* Understandtheconceptsofefficiencyandregulationofatransformerbyobtainingequivalent
circuit.
e Analyze the performance of single-phase transformers and to understand the
connectiondiagrams of three-phase transformers.
CourseOutcomes:
Attheendofthecourse,thestudentwillbeableto,
CO1l:Understandtheprocessofvoltagebuild-upinDCgeneratorsandcharacteristics.
CO2: Understand the process of torque production, starting and speed control of DC motors
and illustrate their characteristics.
CO3:0btaintheequivalentcircuitofsingle-phasetransformeranddetermineitsefficiency &
regulation.
CO4:Analysevariousconfigurationsofthree-phasetransformers.

UNIT-1:DCGenerators:

Construction and principle of operation of DC machines — EMF equation for generator —
Excitationtechnigues—characteristicsofDCgenerators—applicationsofDCGenerators, Back-emf
and torque equations ofDC motor — Armature reaction and commutation.

UNIT-I1:Starting,SpeedControlandTestingofDCMachines

Characteristicsof DCmotors—lossesandefficiency—applicationsofDCmotors.Necessity of a starter
— starting by 3-point and 4-point starters — speed control by armature voltage and field current
control — testing of DC machines — brake test, Swinburne’s test —~Hopkinson’s test—Field Test.
UNIT-I11:Single-phaseTransformers

Introduction to single-phase Transformers (Construction and principle of operation)—emf
equation — operation on no-load and on load —lagging, leading and unity power factors loads —
phasordiagrams—equivalentcircuit-regulation—lossesandefficiency—effectofvariation of
frequency and supply voltage on losses — all day efficiency.

UNIT-IV:TestingofTransformers 14
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Open Circuit and Short Circuit tests — Sumpner’s test — separation of losses— Paralleloperation

with equal and unequal voltage ratios— auto transformer — equivalent circuit — comparison with
two winding transformers.

UNIT-V
Three-PhaseTransformers:

Polyphase connections- Y/Y, Y/A, A/Y, A/A, open A and Vector groups — third harmonics in
phase voltages— Parallel operation-three winding transformers- transients in switching —offload
and on load tap changers—Scott connection.

Textbooks:

1. ElectricalMachinerybyDr.PSBimbhra,7thedition,KhannaPublishers,New Delhi,1995.
2. PerformanceandanalysisofACmachinesbyM.G.Say,CBS,2002.

ReferenceBooks:

1. Electrical Machines by D. P.Kothari, I .J .Nagarth, McGraw Hill Publications,
Sthedition

2. ElectricalMachineryFundamentalsbyStephenJChapmanMcGrawHill education 2011.

3. GeneralizedTheoryofElectricalMachinesbyDr.PSBimbhra, 7"Edition,
KhannaPublishers,2021.

4. Theory&PerformanceofElectricalMachinesbyl.B.Gupta, Sons,2007.  S.K.Kataria&

5. ElectricMachinerybyFitzgerald,A.E.,Kingsley,Jr.,C.,&Umans,S.D, 7th
edition,McGraw-HillEducation,2014.

OnlineLearningResources:

1. nptel.ac.in/courses/108/105/108105112
2. nptel.ac.in/courses/108/105/108105155
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ELECTRICALCIRCUITANALYSIS-IIANDSIMULATIONLAB
CourseObijectives:
» TomeasurethreephaseActiveandReactivepower
» Toanalysetransientbehaviourofcircuits
» Todetermine2-portnetworkparameters
» Toanalyseelectricalcircuitsusingsimulationtools

CourseOutcomes:

Attheendofthecourse,studentwillbeableto,

CO1: Understand the power calculations in three phase circuits.
CO2: Evaluate the time response of given network.
CO3:Evaluatetwoportnetworkparameters.
CO4:Simulateandanalyseelectricalcircuitsusingsuitablesoftware.

ListofExperiments
Any10ofthefollowingexperimentsaretobeconducted:

MeasurementofActivePowerandReactivePowerforbalancedloads.
MeasurementofActivePowerandReactivePowerforunbalancedloads.
DeterminationofZandY parameters.
DeterminationofABCDandhybridparameters
VerificationofKirchhoff’scurrentlawandvoltagelawusingsimulationtools.
Verificationofmeshandnodalanalysisusingsimulationtools.
Verificationofsuper positionandmaximumpowertransfertheoremsusing
simulation tools.

8. VerificationofReciprocityandCompensationtheoremsusingsimulationtools.
9. VerificationofThevenin’sandNorton’stheoremsusingsimulationtools.

10. Verificationofseriesandparallelresonanceusingsimulationtools.

11. SimulationandanalysisoftransientresponseofRL,RCandRLCcircuits.

12. Verificationofselfinductanceandmutualinductancebyusingsimulationtools.

No ak~owdE
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DCMACHINES&TRANSFORMERSLAB
CourseObijectives:
Theobjectivesofthiscourseis

» ToconducttheexperimentandplotthecharacteristicsandapplicationsofDCmachines.
« Toperformthestarting,speedcontrolandtestingmethodsof DC Machines.
* Todetermine/Predetermineefficiencyandregulationofthetransformerthroughequivalent
circuit.
CourseOutcomes:

Attheendofthecourse,thestudentwillbeableto,

CO1l:DemonstratestartingandspeedcontrolmethodsofDCMachines.
CO2:ApplytheoreticalconceptsinanalysingtheperformancecharacteristicsofDC Machines.
CO3:DeterminetheperformancecharacteristicsofDCmachinesusingdifferenttesting methods.
CO4:Determinetheperformanceparametersofsingle-phasetransformer.

ListofExperiments

Anyl0ofthefollowingexperimentsaretobeconducted:

SpeedcontrolofDCshuntmotorbyFieldCurrentand ArmatureVoltageControl.
BraketestonDCshuntmotor-Determinationofperformancecurves.
Swinburne’stest-PredeterminationofefficienciesasDCGeneratorandMotor.
Hopkinson’stestonDCshuntMachines.
LoadtestonDCcompoundgenerator-Determinationofcharacteristics.
LoadtestonDCshuntgenerator-Determinationofcharacteristics.
FieldstestonDCseriesmachines-Determinationofefficiency.
BraketestonDCcompoundmotor-Determinationofperformancecurves.
OC&SCtestsonsinglephasetransformer.

. Sumpner’stestonsinglephasetransformer.

. Scottconnectionoftransformers.

. ParalleloperationofSingle-phaseTransformers.

13. Separationofcorelossesofasingle-phasetransformer.
OnlineLearningResources:

© XNk~ DN PR

e
N B O

1. https://ems-iitr.vlabs.ac.in/List%200f%20experiments.html
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DATASTRUCTURESLAB
Pre-requisite:
Pre-requisite:
CourseObijectives:

e Toprovidetheknowledgeofbasicdatastructuresandtheirimplementations.

e Tounderstandimportanceofdatastructuresincontextofwritingefficientprograms.

o Todevelopskillstoapplyappropriatedatastructuresinproblemsolving.
CourseOutcomes: Attheendofthecourse,Studentwillbeableto

CO1: Identify the role of data structures in organizing and accessing data.

CO2: Design, implement, and apply linked lists for dynamic data storage.

CO3: Develop applications using stacks and queues.

CO4:Designandimplementalgorithmsforoperationsonbinarytreesandbinarysearch trees.

CO5: Devise novel solutions to small scale programming challenges involving data structures
such as stacks, queues, Trees.

UNITI

Introduction to Data Structures:Definition and importance of Data structures,Abstract data
types (ADTs) and its specifications, Arrays: Introduction, 1-D, 2-D Arrays, accessing elements
of array, Row Major and Column Major storage of Arrays, Searching Techniques: Linear &
Binary Search, Sorting Techniques: Bubble sort, Selection sort, Quick sort.

Sampleexperiments:

Programtofindmin&maxelementinanarray.
Programtoimplementmatrixmultiplication.
FindanelementingivenlistofsortedelementsinanarrayusingBinarysearch.
ImplementSelectionandQuicksorttechniques.

El A

UNITII

LinkedL.ists:Singlylinkedlists:representationandoperations,doublylinkedlistsandcircular linked
lists, Comparing arrays and linked lists, Applications of linked lists.

18
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Sampleexperiments:

1. Writeaprogramtoimplementthefollowingoperations.
a.Insert b.Deletion c.Traversal
2. Write a program to store name, roll no, and marks of students in a class using
circulardouble linked list.
3. Writeaprogramtoperformadditionofgiventwopolynomialexpressionsusinglinked list.
UNITIH

Stacks: Introductiontostacks:propertiesandoperations,implementingstacksusingarrays and
linkedlists, Applications ofstacks in expressionevaluation,backtracking,reversing list etc.

Sampleexperiments:

1. Implementstackoperationsusing
a.Arrays b.Linkedlist
2. Convertgiveninfixexpressionintopostfixexpressionusingstacks.
3. Evaluategivenpostfixexpressionusingstack.
4. Writeaprogramtoreversegivenlinkedlistusingstack.
UNITIV

Queues: Introduction to queues: properties and operations, Circular queues, implementing
queues using arrays and linked lists, Applications of queues scheduling, etc.

Deques: Introduction to deques (double-ended queues), Operations on deques and their
applications.

Sampleexperiments:

1. ImplementQueueoperationsusing
a. Arrays b.Linkedlist
2. ImplementCircularQueueusing
a. Arrays b.Linkedlist
3. ImplementDequeueusinglinkedlist.
UNITV

Trees: Introduction to Trees, Binary trees and traversals, Binary Search Tree — Insertion,
Deletion & Traversal

Sampleexperiments:

1. Implementbinarytreetraversalsusinglinkedlist.
o Write program to create binary search tree for given list of integers. Perform in-order
traversal of the tree. Implement insertion and deletion operations. 19



. AM.REDDY MEMORIAL COLLEGE OF ENGINEERING AND TECHNOLOGY

Approved by AICTE, New Delhi, Affiliated to JNTU - Kakinada, Accredited by NAAC

g An Autonomous Institution

M, il Web : www.amreddyengineering.ac.in., E-mail: principal.amreddyengineering@gmail.com Ph: 98664 14252

Certified Institution Vinukonda Road, Petlurivaripal Narasaraopet, Palnadu District, Andhra Pradesh - 522 601.

ELECTRICAL AND ELECTRONICS ENGINEERING
(AMR24-11"" YEAR COURSE STRUCTURE & SYLLABUS)

Textbooks:

1. DataStructuresandalgorithmanalysisinC,MarkAllenWeiss,Pearson, 2" Edition.
2. Fundamentalsof data structures in C,EllisHorowitz,SartajSahni,Susan Anderson- Freed,
Silicon Press, 2008

ReferenceBooks:

AlgorithmsandDataStructures: TheBasicToolboxbyKurtMehlhornandPeter Sanders.
CDataStructures andAlgorithmsbyAlfredV.Aho,JeffreyD.UlIman,andJohnE. Hopcroft.
ProblemSolvingwithAlgorithmsandDataStructuresbyBradMillerandDavidRanum.
IntroductiontoAlgorithmsbyThomasH.Cormen,CharlesE.Leiserson,RonaldL. Rivest, and
Clifford Stein.

5. AlgorithmsinC,Parts1-5(Bundle):Fundamentals,DataStructures,Sorting,
Searching,andGraphAlgorithms"byRobertSedgewick.

A wbd e
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IYearlSemester ENVIRONMENTALSCIENCE 51

CourseObijectives:

¢ Tomakethestudentstogetawarenessonenvironment

¢ Tounderstandtheimportanceofprotectingnaturalresources,ecosystemsforfuture
generations and pollution causes due to the day-to-day activities of human life

e Tosaveearthfromtheinventionsbytheengineers.

UNIT-I

MultidisciplinaryNature ofEnvironmentalStudies: —Definition,Scope and Importance— Need for
Public Awareness.

Natural Resources : Renewable and non-renewable resources — Natural resources andassociated
problems — Forest resources — Use and over — exploitation, deforestation, casestudies — Timber
extraction — Mining, dams and other effects on forest and tribal people —\Waterresources—
Useandoverutilizationofsurfaceandgroundwater—Floods,drought,
conflictsoverwater,dams—benefitsandproblems—Mineralresources:Useand
exploitation,environmentaleffectsofextractingandusingmineralresources,casestudies—
Foodresources:Worldfoodproblems,changescausedbyagricultureandovergrazing,
effectsofmodernagriculture,fertilizer-pesticideproblems,waterlogging,salinity,case studies. — Energy
resources:

UNIT-1

Ecosystems: Concept of an ecosystem. — Structure and function of an ecosystem — Producers,
consumers and decomposers — Energy flow in the ecosystem — Ecological succession — Food
chains, food webs and ecological pyramids — Introduction, types, characteristic features,
structure and function of the following ecosystem:

a. Forestecosystem.

b. Grasslandecosystem

c. Desertecosystem

d. Aguaticecosystems(ponds,streams,lakes,rivers,oceans,estuaries)
BiodiversityandltsConservation:IntroductionandDefinition:genetic,speciesandecosystemdiversity—
Bio-geographicalclassificationofIndia—Valueofbiodiversity:
consumptiveuse,Productiveuse,social,ethical,aestheticandoptionvalues—Biodiversityat
global,Nationalandlocallevels—Indiaasamega-diversitynation—Hot-sportsof biodiversity—
Threatstobiodiversity:habitatloss,poachingofwildlife,man-wildlife
conflicts—Endangeredandendemicspeciesofindia—Conservationofbiodiversity.

21
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UNIT-11I
EnvironmentalPollution:Definition,Cause,effectsandcontrolmeasuresof:
a. AirPollution.
Waterpollution
Soilpollution
Marinepollution
Noisepollution
Thermalpollution
g. Nuclearhazards
SolidWasteManagement:Causes, effectsandcontrolmeasuresofurban
wastes—Roleofanindividualinpreventionofpollution—Pollutioncasestudies—Disaster management:
floods, earthquake, cyclone and landslides.
UNIT-IV

- ® 00 o

andindustrial

SociallssuesandtheEnvironment:FromUnsustainabletoSustainabledevelopment—Urban
problemsrelatedtoenergy—\Waterconservation,rainwaterharvesting, watershed

management — Resettlement and rehabilitation of people; its problems and concerns. Case
studies — Environmental ethics: Issues and possible solutions — Climate change, globalwarming,
acid rain, ozone layer depletion, nuclear accidents and holocaust. Case Studies — Wasteland
reclamation. — Consumerism and waste products. — Environment Protection Act. — Air
(Prevention and Control of Pollution) Act. — Water (Prevention and control of Pollution)Act —
Wildlife Protection Act — Forest Conservation Act — Issues involved in enforcement of
environmental legislation — Public awareness.

UNIT-V

Human Population AndThe Environment: Population growth, variation among nations.
Population explosion — Family Welfare Programmes. — Environment and human health —
Human Rights — Value Education — HIV/AIDS — Women and Child Welfare — Role of
information Technology in Environment and human health — Case studies.

FieldWork:VisittoalocalareatodocumentenvironmentalassetsRiver/forest
grassland/hill/mountain-Visittoalocalpollutedsite-Urban/Rural/Industrial/Agricultural
Studyofcommonplants,insects,andbirds—river,hillslopes,etc.

Textbooks:

1. Erach Bharucha,Text book of Environmental Studies for Undergraduate
Courses,UniversitiesPress(India)PrivateLimited,2019.

2. Palaniswamy,EnvironmntalStudies,2/e,Pearsoneducation,2014.

S.AzeemUnnisa,EnvironmentalStudies, AcademicPublishingCompany,2021.

4. K.RaghavanNambiar, “TextbookofEnvironmentalStudiesforUndergraduate

w
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ReferenceBooks: Science,2/e,

1. DeekshaDaveandE.SaiBabaReddy, TextbookofEnvironmentalCengage
Publications, 2012.
2. M.AnjiReddy, “TextbookofEnvironmentalSciencesand Technology”,BSPublication,
2014.
3. J.P.Sharma,ComprehensiveEnvironmentalstudies,Laxmipublications,2006.
4. J.GlynnHenryandGaryW.Heinke,EnvironmentalSciencesandEngineering, Prentice Hall
of India Private limited, 1988.
5. G.R.Chatwal,ATextBookofEnvironmentalStudies,HimalayaPublishingHouse, 2018.
6. GilbertM.MastersandWendellP.Ela,IntroductiontoEnvironmentalEngineering and
Science, 1/e, Prentice Hall of India Private limited, 1991.
OnlineLearningResources:
o https://onlinecourses.nptel.ac.in/noc23 hs155/preview
o https://www.edx.org/learn/environmental-science/rice-university-ap-r-environmental-
science-part-3-pollution-and-resources?index=product&objectlD=course-3a6da9f2-
d84c-4773-838-
1b2f8f6a75f2&webview=false&campaign=AP%C2%AE+Environmental+Science+
+Part+3%3A+Pollution+and+Resources&source=ed X &product_category=course&pla
cement_url=https%3A%2F%2Fwww.edX.org%2Flearn%2Fenvironmental-science
o http://ecoursesonline.iasri.res.in/Courses/Environmental%20Science-
I/Data%20Files/pdf/lecO7.pdf
e https://www.youtube.com/watch?v=5QxxaVfgQ3k

CourseOutcomes:
COs Statements Blooms
Level

CO1 | Graspmultidisciplinarynatureofenvironmentalstudiesandvarious L2
renewableandnon-renewableresources.

CO2 | Understandflowandbio-geo-chemicalcyclesandecological L2
pyramids.

CO3 | Understandvariouscausesofpollutionandsolidwastemanagement L2
andrelatedpreventivemeasures.

CO4 | Understandtherainwaterharvesting,watershedmanagement,ozone L2
layerdepletionandwastelandreclamation.

CO5 | Ilustratethecausesofpopulationexplosion,valueeducationand L3
welfareprogrammes.

23


http://www.edx.org/learn/environmental-science/rice-university-ap-r-
http://ecoursesonline.iasri.res.in/Courses/Environmental%20Science-
http://ecoursesonline.iasri.res.in/Courses/Environmental%20Science-
http://www.youtube.com/watch?v=5QxxaVfgQ3k

AM.REDDYMEMORIAL COLLEGE OF ENGINEERING AND TECHNOLOGY

Approved by AICTE, New Delhi, Affiliated to JNTU - Kakinada, Accredited by NAAC

An Autonomous Institution
Web : www.amreddyengineering.ac.in., E-mail: principal.amreddyengineering@gmail.com Ph: 98664 14252
Vinukonda Road, Petlurivaripalem, Narasaraopet, Palnadu District, Andhra Pradesh - 522 601.

ELECTRICAL AND ELECTRONICS ENGINEERING
(AMR24-11"" YEAR COURSE STRUCTURE & SYLLABUS)

L| T |P
I1'Year—I1Semester 2 0 0

N O

MANAGERIALECONOMICSANDFINANCIALANALYSIS

CourseObijectives:

¢ Toinculcatethebasicknowledgeofmicroeconomicsandfinancialaccounting

¢ Tomakethestudentslearnhowdemandisestimatedfordifferentproducts,input- output
relationship for optimizing production and cost

¢ ToKnowtheVarioustypesofmarketstructureandpricingmethodsandstrategy

e To give an overview on investment appraisal methods to promote the students to learn
how to plan long-term investment decisions.

e Toprovidefundamentalskillsonaccountingandtoexplaintheprocessofpreparing financial

statements.
CourseOutcomes:
¢ DefinetheconceptsrelatedtoManagerialEconomics,financialaccountingand
management(L2)
¢ Understand the fundamentalsofEconomicsviz.,Demand,Production,cost,revenue

and markets (L2)
¢ ApplytheConceptofProductioncostandrevenuesforeffectiveBusinessdecision (L3)
¢ Analyzehowtoinvesttheircapitalandmaximizereturns(L4)
¢ Evaluatethecapitalbudgetingtechniques.(L5)

UNIT-IManagerialEconomics

Introduction — Nature, meaning, significance, functions, and advantages. Demand-Concept,
Function, Law of Demand - Demand Elasticity- Types — Measurement. Demand Forecasting-
FactorsgoverningForecasting,Methods. Managerial EconomicsandFinancial Accounting and
Management.

UNIT-I1ProductionandCostAnalysis
Introduction—Nature,meaning,significance,functionsandadvantages.Production Function—Least-
costcombination—ShortrunandlongrunProductionFunction-lsoquants and Is costs, Cost & Break-
Even Analysis - Cost concepts and Cost behaviour- Break-Even Analysis (BEA) -
Determination of Break-Even Point (Simple Problems).

UNIT-HI BusinessOrganizationsandMarkets
Introduction—-FormsofBusinessOrganizations-SoleProprietary-Partnership-JointStock
Companies-PublicSectorEnterprises. TypesofMarkets-PerfectandImperfect
Competition-FeaturesofPerfectCompetitionMonopoly-MonopolisticCompetition— Oligopoly-
Price-Output Determination - Pricing Methods and Strategies
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ELECTRICAL AND ELECTRONICS ENGINEERING

(AMR24-11" YEAR COURSE STRUCTURE & SYLLABUS) Components,
UNIT-IV CapltaIBudgetlng requirements_
Introduction—Nature,meaning,significance. TypesofWorkingCapital,
SourcesofShort-termandLong-termCapital, EstimatingWorkingcapital
CapitalBudgeting—Features,Proposals, MethodsandEvaluation.Projects—PayBack
Method,AccountingRateofReturn(ARR)NetPresentValue(NPV)InternalRateReturn (IRR) Method
(sample problems)

UNIT-VFinancialAccountingandAnalysis

Introduction — Concepts and Conventions- Double-Entry Bookkeeping, Journal, Ledger, Trial
Balance- Final Accounts (Trading Account, Profit and Loss Account and Balance Sheet with
simple adjustments). Introduction to Financial Analysis - Analysis and Interpretation of
Liquidity Ratios, Activity Ratios, and Capital structure Ratios and Profitability.

Textbooks:
1. Varshney&Maheswari:ManagerialEconomics,SultanChand.
2. Aryasri:BusinessEconomicsandFinancial Analysis,4/e, MGH.

ReferenceBooks:
1. AhujaHIManagerialeconomicsSchand.
2. S.A. Siddiqui and A.S. Siddiqui: Managerial Economics and Financial Analysis,
NewAge International.
3. JosephG.NellisandDavidParker:PrinciplesofBusinessEconomics,Pearson,2/e, New
Delhi.
4. DomnickSalvatore:ManagerialEconomicsinaGlobalEconomy,Cengage.

Online Learning Resources:
https://mww.slideshare.net/123ps/managerial-economics-
ppthttps://www.slideshare.net/rossanz/production-and-cost-
45827016https://mwww.slideshare.net/darkyla/business-organizations-
19917607https://www.slideshare.net/balarajbl/market-and-classification-of-
markethttps://www.slideshare.net/ruchil01/capital-budgeting-ppt-
59565396https://www.slideshare.net/ashu1983/financial-accounting
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ANALOGCIRCUITS

Pre-requisite:Knowledgeofelectroniccomponentsandsemiconductordevices,numbersystems, binary
arithmetic, Boolean or switching algebra, and logic gates.

CourseObijectives:
¢ Toacquirethebasicknowledgeonclippers,clampers&biasingcircuits.
¢ Todeterminetheh-parametersofatransistorcircuit&understandthe feedback conceptsof
amplifiers.
¢ Toknowtheoperationofoscillatorsandoperationalamplifier.
¢ Tounderstandtheapplicationsofoperationalamplifier.
¢ ToacquiretheknowledgeonlC555timerandtheirapplications.
¢ Toknowtheoperationof AnalogtoDigitalConvertersandDigitaltoAnalogConverters.
CourseOutcomes:
Attheendofthecourse,thestudentwillbeableto,
CO1:Analyzediodeclippingandclampingcircuits.Understanddifferenttypesofbiasing circuits of a
transistor.
CO02:Usesmallsignalmodelingfortransistorcircuitanalysisandillustratetheoperationof feedback
amplifiers.
CO3: Understand operation of oscillators, operational amplifier and their applications.
CO4:Use 555 timers in multi-vibrators, Schmitt Trigger and PLL applications.
CO5:Describetheoperationofdifferent ADC’sandDAC’s.

Unit-1:

Diodeclippingandclampingcircuits: Diodeclippers,clippingattwoindependentlevels, Transfer
characteristics of clippers, clamping circuit operation.

DChiasingofBJTs:Loadlines,OperatingPoint,BiasStability,Collector-to-BaseBias,

Self-Bias,StabilizationagainstVariationsinVgeandpfortheSelf-BiasCircuit,Bias
Compensation, ThermalRunaway, ThermalStability.

Unit-I1:

SmallSignalsModellingofBJT: AnalysisofaTransistorAmplifierCircuitusingh-
parameters,SimplifiedCEHybridModel, Analysisof CE,CC,CBConfigurations.
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FeedbackAmplifiers:ClassificationofAmplifiers,theFeedbackConcept,General
CharacteristicsofNegative-Feedback Amplifiers,EffectofNegativeFeedbackuponOutput
andInputResistances, Voltage-SeriesFeedback,Current- Current-Shunt
SeriesFeedback,Feedback, Voltage-Shunt Feedback.

Unit-I11I:

OscillatorCircuits:BarkhausenCriterionofoscillation,Oscillatoroperation,R-Cphase shift
oscillator, Wien bridge Oscillator, Crystal Oscillator.

Operational Amplifiers: Introduction, Basic information of Op-Amp, Ideal Operational
Amplifier, Block Diagram Representation of Typical Op-Amp, OP-Amps Characteristics:
Introduction, DC and AC characteristics, 741 op-amp & its features.

Unit-1V:

OP-AMPS Applications: Introduction, Basic Op-Amp Applications, Instrumentation
Amplifier, AC Amplifier, V to | andl to V Converter, Sample and Hold Circuit, Log and
Antilog Amplifier, Multiplier and Divider, Differentiator, integrator.

ComparatorsandWaveformGenerators: Introduction,Comparator,SquareWave
Generator,MonostableMultivibrator, TriangularWaveGenerator,SineWaveGenerators.

Unit-V:

Timers and Phase Locked Loop: Introduction to 555 timer, functional diagram, Monostable
andAstableoperationsandapplications,SchmittTrigger,PLLblockschematic,principles and
description of individual blocks, 565 PLL, Applications of VCO (566).

Digital to Analog And Analog to Digital Converters: Introduction, basic DAC techniques,
weighted resistor DAC, R-2R ladder DAC, inverted R-2R DAC, A-D Converters — parallel
Comparator type ADC, counter type ADC, successive approximation ADC and dual slopeADC,
DAC and ADC Specifications.

Textbooks:

1. ElectronicDevicesandCircuits-J.Millman,C.Halkias, TataMc-GrawHill,2" Edition, 2010.
2. Linear Integrated Circuits — D. Roy Choudhury, New Age International (p) Ltd, 2"
Edition, 2003.

ReferenceBooks:

1. ElectronicDevicesandCircuitTheory—RobertL.BoylestadandLowisNashelsky, Pearson
Edition, 2021.
2. ElectronicDevicesandCircuits—G.K.Mithal, KhannaPublisher,23Edition,2017.27
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3. ElectronicDevicesandCircuits—DavidBell, Oxford,5"Edition,2008.

4. Electronic Principles—Malvino, Albert Paul, and David J. Bates, McGraw-
Hill/HigherEducation, 2007.

5. Operational Amplifiers and Linear Integrated Circuits— Gayakwad R.A, Prentice Hall
India, 2002.

6. Operational Amplifiers and Linear Integrated Circuits —Sanjay Sharma, Kataria&
Sons, 2"Edition, 2010.

OnlineLearningResources:

1. https://nptel.ac.in/courses/122106025.
2. https://nptel.ac.in/courses/108102112.
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Pre-requisite:ElectricalCircuitAnalysis
CourseObijectives:

e To study principle of operation of different components of a hydro and thermal
powerstations.

e Tostudyprincipleofoperationofdifferentcomponentsofanuclearpowerstations.

e TostudyconstructionalandoperationofdifferentcomponentsofanAirandGas Insulated
substations.

o Tostudydifferenttypesofcablesanddistributionsystems.

¢ Tostudydifferenttypesofloadcurvesandtariffsapplicabletoconsumers.

CourseOutcomes:

Attheendofthecourse,thestudentwillbeableto,

CO1: Understand the different types of power plants, operation of power plants.

CO2: Describe the different components of air and gas insulated substations.

COa3:Discuss the construction of single core and three core cables and describe distribution
system configurations.

CO4:Analysedifferenteconomicfactorsofpowergenerationandtariffs.

Unitl:
HydroelectricPowerStations:

Selection of site, general layout of a hydroelectric power plant with brief description of
majorcomponents and principle of operation

ThermalPowerStations:

Selection of site, general layout of a thermal power plant. Brief description of components:
boilers,superheaters,economizersandelectrostaticprecipitators,steamturbines:impulse and
reaction turbines, condensers, feed water circuit, cooling towers and chimney.

Unitll:
NuclearPowerStations:

Location of nuclear power plant, working principle, nuclear fission, nuclear fuels,
nuclearchain reaction, nuclear reactor components: moderators, control rods, reflectors and
coolants, types of nuclear reactors and brief description of PWR, BWR and FBR. Radiation:
radiation hazards and shielding, nuclear waste disposal.

Unitlll: 29
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Substations:

Air Insulated Substations — indoor & outdoor substations, substations layouts of 33/11 kV
showingthelocationofallthesubstationequipment.Busbararrangementsinthesub- stations: simple
arrangements like single bus bar, sectionalized single bus bar, double bus bar with one and two
circuit breaker, main and transferbus bar system with relevant diagrams.

Gas Insulated Substations (G IS) — advantages of gas insulated substations, constructional
aspects of GIS, comparison of air insulated substations and gas insulated substations.

UnitlV:
UndergroundCables:

Types of cables, construction, types of insulating materials, calculation of insulation resistance,
stress in insulation and power factor of cable. Capacitance of single and 3-Core belted Cables.
Grading of cables: capacitancegrading and intersheath grading.

DistributionSystems:

Classification ofDistributionsystems, A.C Distribution, Overhead versus Underground system,
Connectionschemes of Distribution system, Requirementsof Distributionsystem, requirements
ofaDistributionsystem,Design ¢ onsiderationsinDistributionsystem.

UNITV:
Economic Aspects & Tariff:

EconomicAspects—loadc L rve,loaddurationandintegratedloaddurationcurves,
discussiononeconomicaspects:connectedload, maximumdemand,demandfactor,load
factor,diversity factor, plant capacity factor and plant use factor, base and peak load plants.

TariffMethods—Costsofgenerationandtheirdivisionintofixed,semi-fixeandrunning
costs,desirablecharacteristics of atariff method, tariff methods: simple rate, flat rate, block-rate,
two-part, three—part, and power factor tariff methods.

TextBooks:

1. S. N. Singh, Electric Power Generation, Transmission and Distribution, PHI
LearningPvt Ltd, New Delhi, 2nd Edition, 2010

2. J.B.Gupta, TransmissionandDistributionofElectricalPower,S.K.Katariaand sons,10"
Edition, 2012
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ReferenceBooks:

1. 1.J.Nagarath&D.P.Kothari,PowerSystemEngineering, McGraw-HillEducation, 3™
Edition, 20109.

2. C.L.Wadhwa, Generation, Distribution and Utilization of Electrical Energy, New Age
International Publishers, 6™ Edition, 2018.

3. V.K.MehtaandRohitMehta,PrinciplesofPowerSystem,S.Chan 2005. ,A"MEdition,

4. TuranGonen,ElectricPowerDistributionSystemEngineering,McGraw-Hill,1985.

5. Handbookofswitchgear,BHEL,McGraw-HillEducation,2007.

OnlineLearningResources:

1. https://nptel.ac.in/courses/108102047
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INDUCTIONANDSYNCHRONOUSMACHINES

Pre-requisite: Principles of Electromechanical Energy Conversion, Electromagnetic fields
and Electrical Circuit Analysis.

CourseObijectives:

Studentswillgetexposuretounderstandtheconceptsof

e characteristics,startingandtestingmethodsofinductionMotor
¢ torqueproductionandperformanceofinductionMotor.
¢ IndeterminingtheperformanceparametersofinductionMotor.
e workingofsynchronousmachines

CourseOutcomes:

Attheendofthecourse,thestudentwillbeableto,

CO1: Explain the construction and operation of three-phase induction motor.
CO2: Analyse the performance of three-phase induction motor.
CO3:Describetheworkingofsingle-phaseinductionmotors.
CO4:AnalysetheperformanceofSynchronousgeneratorsandmotors.

UNIT-I:
3-phaseinductionmotors:

Construction of Squirrel cage and Slipring induction motors— production of rotating magnetic
field—principle ofoperation— rotor emfand rotorfrequency -rotor currentand powerfactor
atstandstill  andduring  running  conditions—rotorpowerinput,rotor  copper  lossand
mechanicalpower developed and their inter-relationship—equivalent circuit — phasor diagram

UNIT-II:
Performanceof3-Phaseinductionmotors:

Torqueequation—expressionsformaximumtorgueandstartingtorque—torque-slip
characteristics—doublecageanddeepbarrotors—Noload, Braketestand Blockedrotortests —
circlediagramforpredeterminationofperformance-methodsofstarting—startingcurrent
andtorquecalculations-speedcontrolofinductionmotorwithV/fcontrolmethod, rotor
resistancecontrolandrotoremfinjectiontechnique—crawlingandcogging generator
operation.

SinglePhaseMotors: 32
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UNIT-III:
Singlephaseinductionmotors—constructionalfeatures—doublerevolvingfieldtheory,

Crossfieldtheory—equivalentcircuit-startingmethods:capacitorstartcapacitorrun, capacitor start
induction run, split phase & shaded pole, AC series motor.

UNIT-IV:
SynchronousGenerator:

Constructional features of non-salient and salient pole type alternators- armature windings —
distributed and concentrated windings — distribution& pitch factors — E.M.F equation —
armaturereaction—voltageregulationbysynchronousimpedancemethod-MMFmethod
andPotiertrianglemethod— -methodsof
tworeactionanalysisofsalientpolemachinessynchronization- Slip test — Parallel

operation of alternators.

UNIT-V:
SynchronousMotor:

Synchronous motor principle and theory of operation — Effect of excitation on current andpower
factor— synchronous condenser —expression for power developed —hunting and its suppression —
methods of starting.

TextBooks:

1. ElectricalMachinery,Dr.P.S.Bhimbra,KhannaPublishing,2021,FirstEdition.
2. PerformanceandanalysisofACmachinesbyM.G.Say,CBS,2002.

ReferenceBooks:

1. Electrical machines, D.P. Kothari and I.J. Nagrath, McGraw Hill Education, 2017,
Fifth Edition.

2. Theory & Performance of Electrical Machines by J.B.Gupta, S.K.Kataria&
Sons,2007.

3. Electric Machinery, A.E.Fitzgerald, Charles kingsley, StephenD.Umans,
McGraw-Hill,2020,Seventhedition.

OnlineLearningResources:

1. nptel.ac.in/courses/108/105/108105131
2. https://nptel.ac.in/courses/108106072
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Pre-requisite:BasicEngineeringMathematics
CourseObijectives:

¢ Toobtainthemathematicalmodelsofphysicalsystemsandderivetransferfunction.

¢ Todeterminethetimeresponseofsystemsandanalysesystemstability.

e Toanalysesystemstabilityusingfrequencyresponsemethods.

¢ TodesigncompensatorsusingBodediagrams.

¢ Toobtainthemathematicalmodelsofphysicalsystemsusingstatespaceapproach and
determine the response.

[ ]

CourseOutcomes:

Attheendofthecourse,thestudentwillbeableto,

CO1:Derive the transfer function of physical systems and determine overall transferfunction
using block diagram algebra and signal flow graphs.

CO2: Obtain the time response of first and specifications of second order systems and
determine error constants. Analyze the absolute and relative stability of LTI systems
using Routh’s stability criterion and root locus method.

CO3:AnalyzethestabilityofL T Isystemsusingfrequencyresponsemethods.

CO4:DesignLag,Lead,Lag-Leadcompensatorstoimprovesystemperformanceusing Bode
Diagrams.

CO5: Apply state space analysis concepts to represent physical systems as state models,
derive transfer function and determine the response. Understand the concepts of
controllability and observability

UNIT-1
MathematicalModellingOfControlSystems

Classification of control systems - open loop and closed loop control systems and their
differences-Feedbackcharacteristics-transferfunctionoflinearsystem,differential
equationsofelectricalnetworks-translationalandrotationalmechanicalsystems-transfer

functionof ArmaturevoltagecontrolledDCservomotor-blockdiagramalgebra—
representationbysignalflowgraph—reductionusingMason’sgainformula.

UNIT-2

TimeResponseAnalysis
34
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Standardtestsignals—timeresponseoffirstandsecondordersystems—timedomain

specifications - steady state errors anderror constants - effects of proportional(P) -proportional
integral (PI) - proportional derivative (PD) proportional integral derivative (PI1D) systems.

StabilityAndRootLocusTechnique

The concept ofstability — Routh’s stability criterion — limitations of Routh’s stability,root locus
concept — construction of root loci (simple problems) - Effect of addition of Poles and Zeros to
the transfer function.

UNIT-3
FrequencyResponseAnalysis

Introduction to frequency domain specifications — Bode diagrams — transfer function from the
Bode diagram —Polar plots, Nyquist stability criterion- stability analysis using Bode plots(phase
margin and gain margin).

UNIT-4
ClassicalControlDesignTechniques

Lag, lead, lag-lead compensators - physical realisation - design of compensators using Bode
plots.

UNIT-5
StateSpaceAnalysisofL TISystems

Concepts of state - state variables and state model - state space representation of transfer
function: Controllable Canonical Form - Observable Canonical Form - Diagonal Canonical
Form - diagonalization using linear transformation - solving the time invariant state equations
State Transition Matrix and its properties- concepts of controllability and observability.

TextBooks:

1. ModernControlEngineeringbyKotsuhikoOgata,PrenticeHallofIndia,2010.
2. AutomaticcontrolsystemsbyBenjaminC.Kuo,PrenticeHallofIndia,2"Edition.

ReferenceBooks:
1. Control Systems principles and design by M.Gopal, Tata Mc Graw Hill education Pvt Ltd.

2. ControlSystemsEngineeringbyNormanS.Nise,WileyPublications, 7"edition
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3. ControlSystemshyManikDhaneshN,Cengagepublications. International

4. ControlSystemsEngineeringbyl.J.NagarathandM.Gopal,NewagePublications,
5" Edition.

5. ControlSystemsEngineeringbyS.Palani, TataMcGrawHillPublications.
OnlineLearningResources:

1. https://archive.nptel.ac.in/courses/107/106/107106081/
2. https://archive.nptel.ac.in/courses/108/106/108106098/
3. https://nptelvideos.com/video.php?id=1423&c=14
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INDUCTIONANDSYNCHRONOUSMACHINESLAB
CourseObijectives:

Theobjectivesofthiscourseis

¢ Toapplytheconceptsofspeedcontrolmethodsin3-phaselnductionMotor.
e To experimentally develop circle diagram and obtain equivalent circuit to analyse
theperformance of 3-phase induction motor
¢ ToapplytheconceptsofpowerfactorimprovementonsinglephaselnductionMotor
¢ Toperformvarioustestingmethodsonalternatorsforexperimentallypredetermine the
regulation
CourseOutcomes:

Attheendofthecourse,thestudentwillbeableto,
CO1:Aanalysethespeedcontrolmethodson3-phaselnductionMotor.
CO2: Evaluate the performance of 3-phase Induction Motor by obtaining the locus
diagramand equivalent circuit of 3-phase Induction Motor
CO3:Adapt the power factor improvement methods for single phase Induction Motor CO4:
Pre-determine the regulation of 3-phase alternator
CO5:Determinethesynchronousmachinereactanceof3-phasealternator
ListofExperiments
Anyl0experimentsofthefollowingarerequiredtobeconducted
1. BraketestonthreephaselnductionMotor.

Circlediagramofthreephaseinductionmotor.
SpeedcontrolofthreephaseinductionmotorbyV/fmethod.
Equivalentcircuitofsingle-phaseinductionmotor.
Powerfactorimprovementofsingle-phaseinductionmotorbyusingcapacitors.
Loadtestonsinglephaseinductionmotor.
Regulationofathree-phasealternatorbysynchronousimpedance&MMFmethods.
Regulationofthree-phasealternatorbyPotiertrianglemethod.
VandInvertedVcurvesofathree-phasesynchronousmotor.

. DeterminationofXq, Xq&Regulationofasalientpolesynchronousgenerator.

. Determination of efficiency of three phase alternator by loading with three phase
induction motor.

. Paralleloperationofthree-phasealternatorunderno-loadandloadconditions.

. Determination of efficiency of a single-phase AC series Motor by conducting Brake
test.
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L | T P C
CONTROLSYSTEMSLAB 0 0 3 |15

CourseObijectives:
e To impart hands on experience to understand the performance of basic control system
components such as magnetic amplifiers, D.C. servo motors, A.C. Servo motors and
Synchros.

¢ Tounderstandtimeandfrequencyresponsesofcontrolsystemwithandwithout
controllersandcompensators.
e ToknowthedifferentlogicgatesandbooleanexpressionsusingPLC.

CourseOutcomes:

Attheendofthecourse,thestudentwillbeableto,
CO1:AnalyzetheperformanceofMagneticamplifier,D.CandA.C.servomotorsand synchros.
CO2:DesignofPIDcontrollersandcompensators.
CO3:EvaluatetemperaturecontrolofanovenusingPIDcontroller
CO4:DeterminethetransferfunctionofD.CMotorandexaminethetruthtableoflogic gates using

PLC.
CO35:JudgethestabilityintimeandfrequencydomainandK alman’stestforcontrollability and
observability.
List of Experiments
Any 10 of the following experiments are to be conducted:

. AnalysisofSecondordersystemintimedomain

. CharacteristicsofSynchros

. EffectofP,PD,PI,PIDControlleronasecondordersystems

. DesignofLagandleadcompensation—Magnitudeandphaseplot
. TransferfunctionofDCmotor

o OB~ WN

. Root locus, Bode Plot and Nyquist Plot for the transfer function of systems up to
5"orderusingMATLAB.

7. Kalman’stestofControllabilityandObservabilityusingM AT LAB.
8. TemperaturecontrollerusingPID

9. Characteristicsofmagneticamplifiers

10. Characteristicsof ACservomotor

11. Characteristicsof DCservomotor

ELECTRICAL AND ELECTRONICS ENGINEERING
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I1Yearllsemester
SKILLENHANCEMENTCOURSE:PYTHONPROGRAMMINGLAB

CourseObijectives:
Themainobjectivesofthecourseareto

» IntroducecoreprogrammingconceptsofPythonprogramminglanguage.
» DemonstrateaboutPythondatastructureslikeL ists, Tuples,Setsanddictionaries
e ImplementFunctions,ModulesandRegularExpressionsinPythonProgramming
andtocreatepracticalandcontemporaryapplicationsusingthese
UNTI-I:

HistoryofPythonProgrammingLanguage, ThrustAreasofPython, InstallingAnacondaPython
Distribution, Installing and Using Jupyter Notebook.

Parts of Python Programming Language: Identifiers, Keywords, Statements and

Expressions, Variables,Operators,PrecedenceandAssociativity, DataTypes, Indentation, Comments,
ReadingInput,PrintOutput, TypeConversions,thetype()FunctionandlsOperator,
DynamicandStronglyTypedLanguage.

Control Flow Statements: if statement, if-else statement, if...elif...else, Nested if statement,
while Loop, for Loop, continue and break Statements, Catching Exceptions Using try andexcept
Statement.

SampleExperiments:

WriteaprogramtofindthelargestelementamongthreeNumbers.
WriteaProgramtodisplayallprimenumberswithinaninterval
Writeaprogramtoswaptwonumberswithoutusingatemporaryvariable.
DemonstratethefollowingOperatorsinPythonwithsuitableexamples.
i)ArithmeticOperatorsii)RelationalOperatorsiii)AssignmentOperatorsiv)
LogicalOperatorsv)BitwiseOperatorsvi) TernaryOperatorvii)Membership
Operatorsviii)ldentityOperators

5. Writeaprogramtoaddandmultiplycomplexnumbers

6. Writeaprogramtoprintmultiplicationtableofagivennumber.
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UNIT-II:

Functions:Built-InFunctions,CommonlyUsedModules,FunctionDefinitionandCalling the
function, return Statement and void Function, Scope and Lifetime of Variables, Default
Parameters, Keyword Arguments, *args and **kwargs, Command Line Arguments.
Strings:CreatingandStoringStrings,BasicStringOperations, AccessingCharactersin
StringbylndexNumber,StringSlicingandJoining, StringMethods, FormattingStrings.

Lists: Creating Lists, Basic List Operations, Indexing and Slicing in Lists, Built-In
FunctionsUsed on Lists, List Methods, del Statement.

SampleExperiments:

Writeaprogramtodefineafunctionwithmultiplereturnvalues.
Writeaprogramtodefineafunctionusingdefaultarguments.
Writeaprogramtofindthelengthofthestringwithoutusinganylibraryfunctions.
Writeaprogramtocheckifthesubstringispresentinagivenstringornot.
Writeaprogramtoperformthegivenoperationsonalist:

i. addition ii.insertion iii.slicing

6. Writeaprogramtoperformany5Sbuilt-infunctionsbytakinganylist.

o s wh e

UNIT-HI:

Dictionaries:Creating Dictionary,Accessing andModifyingkey:valuePairsin Dictionaries, Built-
In Functions Used on Dictionaries, Dictionary Methods, del Statement.

TuplesandSets:CreatingTuples,BasicTupleOperations,tuple()Function,Indexingand
SlicinginTuples,Built-InFunctionsUsedonTuples,RelationbetweenTuplesandLists,
RelationbetweenTuplesand Dictionaries,Usingzip()Function, Sets, SetMethods,
Frozenset.

SampleExperiments:

7. Write a program to create tuples (name, age, address, college) for at least two members
and concatenate the tuples and print the concatenated tuples.

8. Writeaprogramtocountthenumberofvowelsinastring(Nocontrolflowallowed).

9. Writeaprogramtocheckifagivenkeyexistsinadictionaryornot.

10. Writeaprogramtoaddanewkey-valuepairtoanexistingdictionary.

11. Writeaprogramtosumalltheitemsinagivendictionary.

UNIT-IV:
Files: Types of Files, Creating and Reading Text Data, File Methods to Read and Write Data,

40
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ReadingandWritingBinaryFiles,PickleModule,ReadingandWritingCSVFiles,Python  os and
0s.path Modules.

Object-OrientedProgramming:ClassesandObjects,CreatingClassesinPython, Creating
ObjectsinPython,ConstructorMethod, ClasseswithMultipleObjects,
SampleExperiments:

1. Writeaprogramtosortwordsinafileandputtheminanotherfile. Theoutputfile should have
only lower-case words, so any upper-case words from source must be lowered.
Pythonprogramtoprinteachlineofafileinreverseorder.
Pythonprogramtocomputethenumberofcharacters,wordsandlinesinafile.
Writeaprogramtocreate,display,append,insertandreversetheorderoftheitems in the array.
Writeaprogramtoadd,transposeandmultiplytwomatrices.

Write a Python program to create a class that represents a shape. Include methods to
calculate its area and perimeter. Implement subclasses for different shapes like circle,
triangle, and square.

ook wn

SampleExperiments:

1. PythonprogramtocheckwhetheraJSONSstringcontainscomplexobjectornot.
PythonProgramtodemonstrateNumPyarrayscreationusingarray()function.
Pythonprogramtodemonstrateuseofndim,shape,size, dtype.
Pythonprogramtodemonstratebasicslicing,integerandBooleanindexing.
Pythonprogramtofindmin,max,sum,cumulativesumofarray
Create a dictionary with at least five keys and each key represent value as a list where
this list contains at least ten values and convert this dictionary as a pandas data frame
and explore the data through the data frame as follows:

a) Applyhead()functiontothepandasdataframe

b) PerformvariousdataselectionoperationsonDataFrame
7. Select any two columns from the above data frame, and observe the change in one

attribute with respect to other attribute with scatter and plot operations in matplotlib

ook~ wbd
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ReferenceBooks:

1. GowrishankarS,VeenaA.,IntroductiontoPythonProgramming,CRCPress.

2. Python Programming,S Sridhar,J Indumathi,\V M Hariharan,2™ Edition, Pearson, 2024

3. IntroductiontoProgrammingUsingPython,Y.DanielLiang,Pearson.
OnlineLearningResources/VirtualLabs:

1. https://'www.coursera.org/learn/python-for-applied-data-science-
aihttps://www.coursera.org/learn/python?specialization=python#syllabus
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DESIGNTHINKING&INNOVATION
CourseObijectives: Theobjectivesofthecourseareto

¢ Bringawarenessoninnovativedesignandnewproductdevelopment.
o Explainthebasicsofdesignthinking.

e Familiarizetheroleofreverseengineeringinproductdevelopment.

¢ Trainhowtoidentifytheneedsofsocietyandconvertintodemand.

¢ Introduceproductplanningandproductdevelopmentprocess.

UNIT-IIntroductiontoDesign Thinking

Introduction to elements and principles of Design, basics of design-dot, line, shape, form as
fundamental design components. Principles of design. Introduction to design thinking, historyof
Design Thinking, New materials in Industry.

UNIT-11DesignThinkingProcess

Design thinking process (empathize, analyze, idea & prototype), implementing the process in
driving inventions, design thinking in social innovations. Tools of design thinking - person,
costumer, journey map, brainstorming, product development

Activity: Every student presents their idea in three minutes, Every student can present design
process in the form of flow diagram or flow chart etc. Every student should explain about
product development.

UNIT-I11I Innovation

Artofinnovation, Differencebetweeninnovationandcreativity,roleofcreativityand
innovationinorganizations.Creativitytolnnovation. Teamsforinnovation,Measuringthe impact and
value of creativity.

Activity:Debateoninnovationandcreativity, Flowandplanningfromideatoinnovation, Debate on
value-based innovation.

UNIT-IV ProductDesign

Problem formation, introduction to product design, Product strategies, Product value,
Productplanning, product specifications. Innovation towards product design Case studies.

Activity:Importanceofmodeling,howtosetspecifications, Explainingtheirownproduct design.
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UNIT-V DesignThinkinginBusinessProcesses
DesignThinkingappliedinBusiness&Strategiclnnovation,DesignThinkingprinciplesthat

redefinebusiness—Businesschallenges:Growth,Predictability, Change,Maintaining

Relevance, Extreme competition, Standardization. Design thinking to meet corporate needs.
Design thinking for Startups. Defining and testing Business Models and Business Cases.
Developing & testing prototypes.

Activity:Howtomarketourownproduct,aboutmaintenance,Reliabilityandplanfor startup.

Textbooks:

1. TimBrown,Changebydesign,1/e,HarperBollins,2009.
2. ldrisMootee,DesignThinkingforStrategiclnnovation,1/e,AdamsMedia,2014.
ReferenceBooks:

1. DavidLee,DesignThinkingintheClassroom,Ulyssespress,2018.
2. ShrrutinNShetty,DesigntheFuture,1/e,NortonPress,2018.
3. Williamlidwell,Kritinaholden,&Jillbutter,Universalprinciplesof Rockport  design,2/e,
Publishers, 2010.
4. Chesbrough.H, Theeraofopeninnovation,2003.
OnlineLearningResources:

e https://nptel.ac.in/courses/110/106/110106124/

e https://nptel.ac.in/courses/109/104/109104109/

e https://swayam.gov.in/nd1_nocl9 mg60/preview

e https://onlinecourses.nptel.ac.in/noc22_del6/preview
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CourseOutcomes:
COs Statements Blooms

Level
co1 Definetheconceptsrelatedtodesignthinking. L1
coz ExplainthefundamentalsofDesignThinkingandinnovation. L2
CO3 | Applythedesignthinkingtechniquesforsolvingproblemsin L3
varioussectors.

co4 Analysetoworkinamultidisciplinaryenvironment. L4
cos Evaluatethevalueofcreativity. LS
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