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COURSE STRUCTURE

FIRST YEAR
(COMMON TO ALL BRANCHES)

FIRST SEMESTER

SECOND SEMESTER

Contact Contact
Theory Hrs. Theory Hrs.
Course CR Course CR
Code Subject L-T-P Code Subject L-T-P
Mathematics - | 3-1-0 Mathematics - Il 3-1-0 4
Physics/Chemistry 3-1-0 Chemistry/ Physics 3-1-0 4
Engineering Computer
Mechanics/ Computer | 5 . 4 | 4 Programming/ 3-1-0 | 4
Programming Engineering
Mechanics
Basic Electrical Basic Electronics/
Engineering/ Basic 3-1-0 | 4 Basic Electrical 3-1-0 4
Electronics Engineering
English for Environmental
Communication/ 3-1-0 | 4 Science/ English 3-1-0 4
Environmental Science
Sessional . .
essionals Sessionalg Sessionalg
Applied Physics Chemistry
Laboratory/Chemistry | 0-0-3 | 2 Lab/Applied 0-0-3 2
Lab Physics Laboratory
Engineering
\é\friiﬁlseh;lior;” Drawin 0-0-3 | 2 Drawing/ 0-0-3 | 2
9 9 9 Workshop-I
Basic Electrical Engg. Basic Electronics
Lab/ Basic Electronics | 4_g.3 | » Lab/ _ 0-0-3 9
Lab Basic Electrical
Engg. Lab
Business Programming Lab/
Communication Skill/ |, o 5 | 5 Business 0-0-3 5
Programming Lab Communication
Skill
Total 15-5-12 28 Total 15-5-12 [ 28




SECOND YEAR

THIRD SEMESTER

FOURTH SEMESTER

Contact Contact
Theory Hrs. Theory Hrs.
Course CR Course CR
Code Subject L-T-P Code Subject L-T-P
Mathematics-III 3-1-0| 4 Mathematics-I1V 3-1-0 4
EE15-016 | Electrical Machines-| 3-1-0| 4 | EE15-018 | Electrical Machines I 3-1-0 4
EE15-032 | Network theory 3-1-0| 4 | EE15-023 | Electronics Circuits 3-1-0 4
Engineering . 3.1-0| 4 Object Orlgnted 3.1-0 4
Thermodynamics Programming
Organisation Behaviour 3-1-0| 4 Engineering Economics | 3-1-0 4
Sessionals Sessionals
EE15-017 | Electrical Machines-1 Lab | 0-0-3| 2 | EE15-019| EiSctical Machinesii 1 o ¢ | 4
Laboratory (twice)
Mechanical EngineeringLal 0-0-3| 2 Object Ongnted 0-0-3 2
Programming Lab
EE15-012 | Electrical Circuit 0-0-3 EE15-024 | Electronics Circuit Lab | 0-0-3 | 2
Computation Lab
EE15-033 | Network Theory Lab 0-0-3| 2
Total 15-5-12| 28 Total 15-5-12 | 28




THIRD YEAR

FIFTH SEMESTER

SIXTH SEMESTER

Contact Contact
Theory Hrs. Theory Hrs.
CR CR
Cg:(;ze Subject L-T-P C(;)(;nge Subject L-T-P
Microprocessor &
EE15-029 | Microcontroller Theory & 3-1-0| 4 | EE15-037 | Power System-lI 3-1-0 4
Applications
EE15-042 | Signals & Systems-I 3-1-0| 4 | EE15-020 | Electrical Measurements 5, o | 4
& Instrumentation
EE15-008 | Digital Circuits & Design 3-1-0| 4 | EE15-022 | Electromagnetic Theory| 3-1-0 4
EE15-036 | Power System-| 3-1-0| 4 | EE15-005 | Control System 3-1-0| 4
Engineering-I
EE15-034 | Power Electronics 3-1-0| 4 Core Elective (Any One)
EE15-043 | Signals & Systems-l| 3-1-0 4
EE15-048 | VLSI Theory & Design 3-1-0 4
EE15-021 EIectric Drives & 3-1-0 4
Traction
EE15-028 | Image Processing 3-1-0 4
Sessionals Sessionals
EE15-044 | Signal Systems Lab-I 0-0-3| 2 | EE15-045 | Signal System Lab-II 0-0-3 2
EE15-009 | Digital Circuit Lab 0-0-3| 2 |EE15-007 | CONOI& 0-0-3| 2
Instrumentation Lab
Microprocessors & Electric Equipment
EE15-030 | Microcontrollers 0-0-3| 2 | EE15-015 | Design & Simulation 0-0-6 4
Laboratory Lab(twice)
EE15-035 | Power Electronics Lab 0-0-3| 2 0-0-3 2
Total 15-5-12| 28 Total 15-5-12 | 28




FOURTH YEAR

SEVENTH SEMESTER

EIGHTH SEMESTER

Contact Contac
Theory Hrs. Theory t Hrs.
Course CR Course CR
Code Subject L-T-P Code Subject L-T-P
EE15-038 | Power Systems-Ill 3-1-0| 4 | EE15-004 | Communication Systems-| 3-1-0| 4
EE15-003| Communication Systems-l | 3-1-0| 4 | EE15-011 | D'9ital Signal Processing | 54 4| 4
EE15-006 ﬁ"”"o' System Engineering| 5 _; | 4 Open Elective 3-1-0| 4
Core Elective (Any One)
EE15-025 | Embedded System 3-1-0| 4
EE15-027 | HVDC Transmission 3-1-0| 4
EE15-040 | Power Quality 3-1-0| 4
EE15-014 | El€ctrical Engineering 3.1-0| 4
Material
Open Elective 3-1-0| 4
Sessionals Sessionals
Minor Project 0-0-3| 2 Seminar 0-0-3| 2
0-0-3| 2 Comprehensive Viva 0-0-3| 2
EE15-039| Power System Lab Major Project 0-0-6 8
Total 15-5-6 | 24 Total 9-3-12 | 24




CORE ELECTIVE SUBJECTS FOR EEE DEPARTMENT

Course Code Subject

Core elective EE15-043 Signal & Systems-II

EE15-048 VLSI Theory & Design

EE15-021] Electric Drives & Traction

EE15-028 Image Processing

Core electivel g 15.025 Embedded System

EE15-027 HVDC Transmission

EE15-040 Power Quality

Electrical Engineering
Material

EE15-014

OPEN ELECTIVE SUBJECTS ARE OFFERED BY EEE DEPARTMEN T

Course Code Subject

Open electivel EE15-026 | Energy Management

EE15-010 | Digital Image Processing
EE15-031 | Modelling & Simulation

Open elective2 | Eg15.047 | utilization of Electrical Energy

EE15-041 | Process Control & Instrumentatia
EE15-046

Signal and System




SYLLABUS

FIRST & SECOND SEMESTER
(COMMON TO ALL BRANCHES)

PHYSICS -1 (3-1-0)
Module |
Interference
Superposition of waves - coherent and incohenrgmrposition, Intensity distribution.
Two source interference theory, Interference im thims. Newton’'s Rings, Determination of
wavelength of light and refractive index of liquid.
Diffraction
Diffraction: Introduction, Types of diffraction ,&unhofer diffraction at a single slit,Plane Diffriao
grating,Diffraction spectra, Determination of waamdth of light, angular dispersion, resolving pawer
Polarization
Polarization: Introduction, Types of PolarizatioRroduction of polarized light(elementary idea)
Brewster’s law, Malu’s lawDouble refraction(only statement, explanation)n§tauction and working
of :Nicol prism, Half wave plate and Quarter wave latp, Application of
polarization(Polrimeter:Construction,Principle, Wiordy).
Module 11
Electromagnetism
Vector Calculus : Gradient, Divergence, Curl of teecfield, Gauss divergence theorem. Stoke’s
theorem, Green’s theorem,Maxwell’s electromagnegication in differential form and in integral form
Electromagnetic wave equation: in vacuum and indocting medium. Pyonting vector ,Pyonting
theorem, preliminary ideas about waveguides.
Module 1l
Quantum mechanics
Need for Quantum Physicgyave particle duality,Davisson Germer experimeéthroedinger wave
equation ( time dependent and time independerdparties of wave function, Operators , eigen value
eigen function, expectation value, probability emt; Simple applications: particle in a box, finitell,
step potential and tunneling

Module IV

Lasers

Introduction, Characteristics of lasers, Einsteicogfficients & Relation between them, Lasing actio
Population inversion, Different types of Lasers lfru_aser,He-Ne Laser), Three and Four level
pumping schemes, Applications of LASER(elemenidegas)

Fiber optics

Introduction, Principle of wave propagation in @pti Fiber Structure of Optical Fiber,Types of
Optical Fibers, Acceptance angle and acceptance, ddaomerical aperture, Applications of optical
fibers in communications

Nanomaterials

Introduction, Classification, Physical charactécstnd applications (fundamental)

Text books:
1. Optics — A.K.Ghatak
2. Concepts of Modern Physics — A. Beiser
Reference Books:
1. Electricity & Magnetism — D. Griffiths
2. Quantum Mechanics — Gascirowicz
3. Lasers, theory and applications - K. ThyagarajahAiK. GhatakNew York :  Plenum Press.
4. Quantum Mechanics — M. Das and P.K Jena
5. An Introduction to Fiber Optics - A.Ghatak, K.Tiggaajan: Cambridge University Press.
6. .Nano Materials by B.Viswanathan,Narosa Book Chistier



List of Experiments

To Determine the Young's Modulus (Y) of the matesfea Wire by Searle's Method.
Determination of Surface Tension of water by Capjyllrise method.

Determination of Acceleration due to gravity bynga Bar Pendulum.

To determine thermal conductivity of a bad condubtousing Lee's Apparatus.
Determination of Wavelength of monochromatic lighith the help of a Newton's Ring
Apparatus.

Determination of Grating element of a Diffractiorating using spectrometer.

To verify the laws of transverse vibration of striny using sonometer.

To determine the Rigidity modulus of the materigaavire by using Barton’s apparatus.
To draw the characteristics of a Bipolar JunctioanBistor.

0 To draw the V-I characteristics of a P. N Junctiarde.

Al S
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CHEMISTRY -1 (3-1-0)

Module—I 10 Hours

Failure of Classical Mechanics, Schrodinger’s WBgeation (Need not be Derived), Energy
for 1-D Potential Box, Interaction of Wave with Neat

Fundamental of Microwave, IR, UV-Vis Spectroscopy:

Basic Concept of Spectroscopy, Selection Rule, Nioals, Frank-Condon Principle,

Module — Il 10 Hours

Thermodynamics of Chemical Processes: 05 Hours
Concept of Entropy, Chemical Potential, Equilibricanditions for Closed Systems, Phase
and Reaction Equilibria, Maxwell Relations

Module — 1lIl 10 Hours

Definition of Terms: Phase, Components, Degreereéfom, Phase Rule Equation. Phase
Diagrams: One Component Systems — Water and Sulptuer Component System — Lead-
Silver, Cooling Curves, Iron-Carbon Phase Diagram

Module-IV 10 Hours

Electrode Potentials and its Relevance to Oxidadimh Reduction, Measurement of EMF,
Determination of pH, Hydrogen, Glass, QuinhydrotecEodes, Dry Cells, Fuel Cells and
Corrosion: Concept, Galvanic Corrosion

Kinetics of Chemical Reactions: 05 Hours

Reversible, Consecutive and Parallel Reactiongdyt8tate Approximation, Chain
Engineering application of materials: 05 Hours

Organometallics and Nanomaterials

1) P. W. Atkins, Elements of Physical Chemistryy Edition, Oxford University Press
2) C. N. Banwell and E. M. MacCash, Fundamentaldatecular Spectroscopy, 5th Edition,
3) P. K. Kar, S. Dash and B. Mishra, B.Tech. Chémigol. |, Kalyani Publications



Chemistry Laboratory

(Any ten Experiments)

. Determination of amount of sodium hydroxide andium carbonate in a Mixture.
. Determination of Total hardness of water by EDhéthod.
. Estimation of calcium present in the limestone.
. Preparation of aspirin.
. Standardization of KMngQusing sodium oxalate.
. Determination of ferrous iron in Mohr’s salt pgtassium permanganate.
. Determination of Rate constant of acid catalyzgdtolysis of ester.
. Determination of dissolved oxygen in a samplevater.
. Determination of Viscosity of lubricating oil mgd wood Viscometer.
10. Determination of Flash point of given oil bynBky Marten’s Flash point Apparatus.
11. Determination of available chlorine in bleaghpowder.

O©CoOo~NOUTA~,WNE

Reference Book B.Tech practical Chemistry-Kalyani publisher

MATHEMATICS - |

Subject — Mathematics | Calculus, Linear Algebra and Numerical Method) (3-10)

Module 1: (10 Lectures)

Open sets, Closed sets, Limit points of a set, tsiptContinuous functions, Functions continuous on
closed intervals, The derivative, Increasing andrekesing functions, Darboux’s theorem, Rolle’s
theorem, Lagrange’s mean value theorem, Cauchyanmalue theorem, Extremum values; Riemann
integral: Definition and existence of the integiategral as a limit of sums, some integrable fiond,
Fundamental theorem of calculus, Mean value themfemintegral calculus.

Module 2: (10 Lectures)

Matrices, Vectors: Addition and Scalar Multiplicati, Matrix Multiplication, Linear Systems of
Equations, Gauss Elimination, Linear Independemtak of a Matrix, Vector Space, Solutions of
Linear Systems: Existence, Uniqueness, Determina@tamer's Rule, Gauss-Jordan Elimination,
Vector Spaces, Inner Product Spaces,

Module 3: (10 Lectures)

Eigenvalues, Eigenvectors, Some Applications oeBiglue Problems, Symmetric, Skew-Symmetric,
and Orthogonal Matrices, Eigenbases, Diagonalizat@uadratic Forms, Complex Matrices and Forms,
Inclusion of Matrix Eigenvalues, Power Method fog&nvalues

Module 4. (10 Lectures)
Numerical methods in general, Introduction, Solutiof Equations by Iteration, Interpolation,
Numerical Integration and Differentiation
Text Books:
1) S.C. Malik and S. Arora, Mathematical Analysis, N&ge International
2) Erwin Kreyszig, Advanced Engineering Mathematicslewindia Pvt. Ltd

Chapters: S.C. Malik - 2(2.1- 2.3), 5(5.1-5.3),.6(6.3-6.7), 7(7.1), 9(9.1, 9.6, 9.7, 9.9,9.10)
E. Kreyszig - 7(7.1-7.5, 7.7, 7.8)78, 20 (20.7, 20.8), 19(19.1, 19.2, 19.3, 19.5)
Reference Books:
1) George B. Thomas , Jr. and Ross L. Finney, CalahasAnalytic Geometry, Addison Wesley
Publishing Company
2) R.K. Jain and S.R.K. lyengar, Advanced Engineekilaghematics, Taylor & Francis
3) K.A. Stroud, Advanced Engineering Mathematics, btdal Press



MATHEMATICS -

Differential Equations (3-1-0)

Module 1: (10 Lectures)

Basic Concepts, Modeling, Separable ODEs, ModeliExpct ODEs, Integrating Factors, Linear
ODEs, Bernoulli Equation, Population Dynamics, dfence and Uniqueness of Solutions.
Homogeneous Linear ODEs of Second Order, Homogenkeimear ODEs with Constant Coefficients,

Euler-Cauchy Equations, Existence and UniqueneSohitions, Wronskian, Nonhomogeneous ODEs,
Solution by Variation of Parameters.

Module 2: (10 Lectures)

General linear differential equations of order nffddential Operators, Homogeneous Linear ODESs,
Homogeneous Linear ODEs with Constant CoefficieNtsphomogeneous Linear ODEs, Conversion of
an nth-Order ODE to a System, Basic Theory of Systef ODEs.

Power Series Method, Theory of the Power Serieshttkt Frobenius Method, Sturm-Liouville
Problems, Orthogonal Functions.

Module 3: (10 Lectures)

Laplace Transforms, Laplace Transform, Inverse f@am, Linearity. s-Shifting, Transforms of
Derivatives and Integrals, ODEs, Unit Step Functte®hifting, Short Impulses, Dirac's Delta Funatio
Partial Fractions, Convolution, Integral EquatioDgferentiation and Integration of Transforms.

Module 4: (10 Lectures)

Partial differential equations, Basic Concepts, Blody: Vibrating String, Wave Equation Solution by
Separating Variables, Use of Fourier Series, D'nfdert's Solution of the Wave Equation.
Characteristics, Heat Equation: Solution by FouSeries, Solution of PDEs by Laplace Transforms.

Text Book:
1) Erwin Kreyszig, Advanced Engineering MathematicsiewIndia Pvt. Ltd, §' edition.

Chapters: 1(1.1-1.5, 1.7), 2(except 2.4, 2.8, 39%(4.1, 4.2), 5(5.1, 5.2, 5.4), 6(6.1-6.5), 2(112.5,
12.11)

Reference Books:
1) R.K.Jain and S.R.K. lyengar, Advanced Engineekitaghematics, Taylor & Francis
2) K.A. Stroud, Advanced Engineering Mathematics, btdal Press
3) J. Sinha Roy and S. Padhy, Ordinary and Partidefinhtial Equation, Kalyani Publisher.
4) Richard Bronsan and Gabriel Costa, Scahum’s Outlirizifferential Equations, McGraw Hill
5) Paul Duchateau and D.W. Zachmann, Scahum’s Outin®artial Differential Equations,
McGraw Hill
6) B.V. Ramana, Higher Engineering Mathematics, McGkilv



English for Communication
(Credit: 4-0-0)

Objective- For developing the ability to commune&atffectively in professional environment by
enhancing their skills in communication.

Module 1:Fundamentals of Communication (10 Hours)
+« Communication:Process, pattern and stages of comeation, channels and types of
communication and Barriers to Communication.
Functions of language: Descriptive, Expressive @odal Functions.
Formal and Informal English
Plain English
Bias free language

3

%

3

¢

3

¢

3
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Module 2: Communicative Grammar (10 Hours)
+ Time, Tense and Aspects
+ Verbs of State and Events

+ Use of Modal Verbs

Phrasal Verbs

Passive and Active Voice

» Conditionals

*,

3

%

3

S

>

L)

L)

Module 3: Sounds of English (10 Hours)

« The Speech Mechanism and Organs of Speech
+ ConsonantSounds of English
» Vowel Sounds of English
Stress Pattern: Syllable, Stress and Intonation.
Problem sounds for Indian Speakers

B

3

¢

3

¢

Module 4: Business and Official Writing (10 Hours)
Paragraph writing and Sentence Linker
Business and Official Letters

Report and Proposal writing,

Notice, Circular and Memo writing

Résumé (CV) Writing.

3

%

3

%

3

¢

3

%

3
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Text Books:

1. Effective Technical Communication by M Ashraf RigVata McGraw Hill)

2. Better English Pronunciations By J. D.O Conner nGadge University Press)

3. A Communicative Grammar of English by G.N. LeecHd dan Svartik (OUP)
Reference Books “Business communication” by Ramachandran, Lakshand Krishna
(Macmillan)



ENGLISH COMMUNICATION SKILLS ( Credit :0-0-2)

Objective: For enhancing corporate readiness amongtudents by inculcating
several skills of communication through activities.
Laboratory Activities:

1. Giving Introduction ( Self and others)
2. Group Discussion

3. Interviews

4. Role Play

5. Listening skill Development

6. Reading skill Development

7. Writing skill Development

8. Speaking skill Development

9. Meeting

10. Presenatation

Books Recommended:

1. Soft Skills — By Dr K Alex ( S Chand)



ENGINEERING MECHANICS

Module - |

1. Concurrent forces on a plane Composition, resolution and equilibrium of conemnt coplanar
forces,method of moment, friction (chapter 1). (7)

2. Parallel forces on a plane General case of parallel forces, center of par&drces and center of
gravity, centroid of composite plane figure andveg(chapter 2.1 to 2.4) (4)

Module - 11

3. General case of forces on a plan€Composition and equilibrium of forces in a plapi&ne
trusses, method of joints and method of sectigiane frame, principle of virtual work,
equilibrium of ideal systems.(8)

4. Moments of inertia: Plane figure with respect to an axis in its plamel perpendicular to the
plane, parallel axis theorem(chapter 3.1 t03.4, &pendix A.1 to A.3) (3)

Module - Il

5. Rectilinear Translation: Kinematics, principle of dynamics, D Alembert’s irfeiple,
momentum and impulse, work and energy, impact (ena). (11)

Module — IV

6. Curvilinear translation: Kinematics, equation of motion, projectile, D Aleent’s principle of
curvilinear motion. (4)
7. Kinematics of rotation of rigid body (Chapter 9.1) (3)

Text book
1. Engineering mechanics: S Timoshenko & YounY;Etition (international edition) MC Graw
Hill.

Reference books

1. Fundamental of Engineering mechanic¥ gdition):
S Rajesekharan & G Shankara Subramanium; VikasHrulse Pvt Itd.

2. Engineering mechanics: K.L. Kumar; Tata MC Grawl.Hil

SESSIONAL

Workshop -I
Consists of 3 sections)

1. Carpentry Section: Wooden rack/bench/chamlgemy one)
2. Fitting Section: Paper Wt. Square or Rectamgoint (male and female joint) (any one)
3. Black SmithSection: Weeding hook/Hexagonal headed bolt blank (are/)on



COMPUTER PROGRAMMING
L-T-P: 3-1-0 Cr.-4

Module I:

Introduction to computing- Block architecture ofcamputer, bit, bytes, memory, representation of
numbers in memory. Introduction to problem solviBgsic concepts of an algorithm, program design
methods, flowcharts.C Language Fundamentals- Ctearaet, ldentifiers, Keywords, Data Types,
Constant and Variables, Statements.Input &Outdaput & Output Assignments, Formatted Outputs.
Operatorsand Expressions-Operators, Precedengeeiators.

Module II:

Decision Control Structure, Loop Control Structawred Case Control Structure.Functions- Monolithic
vs Modular programs, User defined vs standard fonst formal vs Actualarguments, Functions
category, function prototypes, parameter passirgguRsion.Arrays- 1D Array, 2D Array & Multi-
Dimensional Array. Strings- Declaration &Initializen,String Handling Functions.

Module lI:

Pointers- Pointer variable and its importance, foiArithmetic, Passing parameters, pointer to {@ojn
pointer to function.Dynamic Memory Allocation.Sttuce- Nested Structure, Array of Structures,
Pointer to Structure, Structure & Functions, tygeB@umerated Data Type, Bit Fields. Union- Arrdy o
Union Variables, Union inside Structure.Storages€la

Module 1V:

Preprocessor Directives- Types, Pragma Directi@amditional Directives.Files- Reading data from
Files, Reading data from Files, Writing data tee§jlError Handling during File Operations.Advanced
Issues in Input & Output — usiraygc& argv.Operation on Bits.

Text Books:

1. C: The Complete Reference: Herbert Schildt
2. Computer Fundamentals &Programming in C: ReemaTdabford University Press.

Reference Books:

1. Letus C- Y.Kanetkar, BPB Publications.

2. Programming with ANSI and Turbo C- Kamthane, A.ldason Education

3. C How to Program- Deitel and Deitel, Pearson Edanat

4. The C programming Language- Brian W. Kernighan Bednis M. Ritchie,Prentice-Hall.



PROGRAMMING LAB (CS15-984)

L-T-P: (0-0-3) Cr: 2
Introduction to OS : Linux/Unix, Dos, Windows, Miigor, File Handling, Directory Structure, File
Permissions, Creating and editing simple c progr&ospilation and Execution
C programming on variables and expression assignsiemple arithmetic loops, If-else, Case
statements, Break, Continue, Go to
Single and Multidimensional arrays
Functions, Recursion, File handling in C
Pointers, address operator, Declaring pointersogedators on pointers, Address of an array, Strasfu
Pointer to structure, Dynamic memory allocation
Fundamental Programs on Data Structures (Stacky€unked lists, Trees, Graphs)

(EL15-002) BASIC ELECTRICAL ENGINEERING (3-1-0)

MODULE-I (10 HOURS)

DC Networks: Kirchhoff's laws, node and mesh ang)yBelta-star and star-delta transformations. Saqgsition,
Thevenin's and Norton's theorem. Transients, in R-C and R-L-C circuits with DC. Excitation.

Single Phase AC Circuits: Single phase EMF germratverage and effective values of sinusoidspérations,
complex representation of impedances, phasor diegraower factor, power in complex notation, solutof
series and parallel circuits. Introduction to remwre in series RLC circuit.

Three Phase AC Circuit: Three phase EMF generatietta and star connection, Line and Phase quesititi
Solutions of 3-phase circuits with balanced loamv& in 3-phase balanced circuits.

MODULE-II (10 HOURS)

Magnetic Circuits: B-H Curve, Hysteresis, Perméagbiind reluctance, solution of simple magneticuits,
Hysteresis and Eddy current losses.

DC Generator: Different types, Principle of Operatof DC generator, EMF equation, methods of etioitaDC
Motor: Back e.m.f., speed and torque of a DC MdBwnditions for maximum Power. Speed control of §nt
motor.

Transformers: Construction and Principle of operatf single-phase transformer, EMF equation, ®hpilase
autotransformer.

MODULE-III (10 HOURS)

Three phase Induction Motor: Construction and fplecof operation, types; Slip-torque charactersti
Synchronous Machines: Construction & principle gfemtion of Synchronous generator and motor. EMF
equation, Voltage regulation, Applications andtstgrof Synchronous motor.

Introduction to single-phase induction Motor.

MODULE-IV (10 HOURS)

Measuring Instruments: DC PMMC instruments, Extemsdf range by shunts and multipliers. Moving iron
ammeters and voltmeters, Dynamometer type Wattrsydteluction type Energy Meter.

Power supply systems: Principle of generationerrtal, hydel and nuclear. Transmission and diginhuof

electric energy. Introduction to Electric Heating/elding.



TEXT BOOKS

[1].

2].

Edward Hughes (revised by lan McKenzie Smith), tiieal & Electronics Technology’Pearson
Education Limited. Indian Reprint 2002,"Bdition.
D.Kulshreshtha, “ Basic Electrical Engineering” TMH' Edition.

REFERENCE BOOKS

(3]
[4].
[5].

H.Cotton, “Advanced Electrical Technology", CBS Rsiers, New Delhi, ¥7 Edition.
C.L. Wadhwa, “Electrical Engineering”, New Age Imational Publishers,"2Edition.
S. Parker Smith, “Problems in Electrical Enginegtisia Publications, 10Edition.

(EL15-003) BASIC ELECTRICAL ENGINEERING LAB (0-0-3)

Preliminary: Preparation of symbol chart for vadosystems & components as per ISS, To study the
constructional & operational features for Voltmetémmeter, Wattmeter, Frequency meter, multi-meter
and Rheostat, Study of safety rules as per ISS

Measurement of the armature & field resistance @.MMachine by volt-amp method. & Starting and
speed control of a D.C. shunt motor

Study of BH Curve

Determination of open circuit characteristics (@)JCof D.C shunt generator when separately excited a
different speeds.

Measurement of earth resistance and insulatiostegsie

Starting of Induction motor and measurement of ahphase power & power factor by 2-wattmeter
method.

Calibration of a single phase Energy Meter by deddoading & Phantom loading



BASIC ELECTRONICS (3-1-0)

UNIT-1 (10 Hours)
Introduction to Electronics: Signals, Frequencyd®pan of Signals, Analog and Digital Signals,
Linear Wave Shaping Circuits: RC LPF, IntegratdC, RPF, Differentiator.

Properties of Semiconductors: Intrinsic, ExtrinSemiconductors, Current Flow in Semiconductors,
Diodes: p-n junction theory, Current-Voltage chéeastics, Analysis of Diode circuits, Rectifiers,
Clippers, Clampers, Special diodes- LED, Photo @jaskner Diode.

UNIT-II (14 Hours)
Bipolar junction Transistor (BJTs): Device Struetlend Operation, Current-Voltage Characteristics,
BJT as an Amplifier and as a Switch, IntroductiofPower Amplifiers, A,B and C types.

JFET: Physical Structure, Operation and Charatiesid¢MOSFET: Physical Structure, Operation and
Characteristics, Feedback Amplifiers & OscillatodBeneral Feedback Structure, Properties of Negative
Feedback, Four Basic Feedback Topologies (blocgrdia only), Basic Principles of Sinusoidal
Oscillators( Crystal, Hartley & Collpit).

Operational Amplifiers (OP-AMPs): The Ideal OP-AMMverting Configuration, Non-Inverting
Configuration. OP-AMP Applications (Adder, Subtm@gctintegrator, Differentiator).

UNIT-I1I (10 Hours)
Digital Fundamentals: Binary Numbers, Signed-binamymbers, Decimal-to-Binary & Binary-to-
Decimal Conversion, Binary Addition, SubtractionuRiblication and Division, Hexadecimal Number
Systems, Logic Gates, Boolean Algebra, De Morgdiisorems, Laws of Boolean Algebra, RS Flip
flop, JK Flip flop.

UNIT-1V (10 Hours)
Introduction to Electronic Instruments: CRO: CRT,aWform Display, Applications of CRO,
Electronic Multimeter, Audio Signal Generator: Bkadgiagram, Front Panel Controls.

Principles of Communication: Fundamentals of AM B ,Block diagram of Transmitters & Receivers.

TEXT BOOKS:
1. Microelectronics Circuits, A.S Sedra, K.C. Smithxf@d University Press. Selected portions from
chapters 1to 3, 5, 8, 13.

2. Electronics Fundamentals and Applications, D Cipattihyay and P.C. Rakshit, NewAge
International Publications. Selected portions frdmpters 4 to 12,14, 16 to 18,20,21.

REFERENCE BOOKS:

1. Integrated Electronics, Millman and Halkias, TMHiRcations.
2. Electronic Devices & Circuit Theory, R.L Boylestadd L. Nashelsky, Pearson Education.
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BASIC ELECTRONICS LAB

LIST OF EXPERIMENTS
Familiarity with electronic components and devicgss$ting of semiconductor diode,

Transistor, IC Pins connection) Digitaliltimeter should be used.
Study and use of CRO to view waveforms and meawifanplitude and Frequency.

V-l Characteristics of a Semiconductor Diode. Deiieing DC and AC resistance.
Clipper and Clamper Circuit.

Half Wave and Full Wave Rectifier without Capacititter. Record of Waveforms,
Measurement of Average and RMS value.

V-1 (Output) Characteristics of N-P-N TransistorGie Configuration.

OP-AMP: Inverting and Non-Inverting ConfiguratidRecord of Waveforms.
Verification of Truth table of Logic gates (AND,RONOT, NAND, NOR, EX-OR)



CE 15001: ENVIRONMENTAL SCIENCE & ENGINEERING (3-1- 0) CR-04

Module — 1 (6 Hours)
Components of Earth System: Lithosphere, Cryospigreosphere, Hydrosphere, Biosphere and Outer
space.

Ecological concepts and natural Resources: Ecdbgperspective and value of environment,
Environmental auditing, Biotic components, Level®manizations in environment Ecosystem Process:
Energy, Food chain, Environmental gradients, Toleedevels of environmental factor.

Natural Resources covering Renewable and Non-rdslew@esources, Forests, water, minerals, Food
and land (with example of one case study); Ener@yowing energy needs, energy sources
(conventional and alternative).

Hydrological cycle, water balance, energy budgetecipitation, infiltration, evaporation and
evapotranspiration.

Module — 1l (15 Hours)
Environmental Pollution: Definition, Causes, effe@nd control measures of: Water pollution, Air
pollution, Noise pollution, Soil pollution, Marineollution, Thermal pollution, Nuclear hazards

Environmental Issues: Climate change, Global wagméxid rain, Ozone layer depletion, Sustainable
development, Bio gas, Natural gas, Biodiversitypdir problems related to energy, water scarcity,
Water conservation, rain water harvesting, artficecharge, watershed management, carbon trading,
carbon foot print

National Ambient Air quality Standards, Noise start$, Vehicle emission standards
Module — 111 (12 Hours)

Drinking water standard (IS 10500), Water Qualityt€®ia and wastewater effluent standards

Water treatment: Water sources and their qualigy dut of a water treatment plant and working of
each unit/ principles of each process i.e. Scrggrieration, Sedimentation, coagulation, floccaafi
Filtration, Disinfection. Miscellaneous treatmeRemoval of color, tastes and odour control, removal
iron and manganese, fluoridation and defloridatiddvanced water treatment: lon exchange, electro-
dialysis, RO, desalination

Working principles of ready-made water filter/puzétion system commercially available

Lay out of a wastewater treatment plant and workihgach unit.

Module — IV (7 Hours)

Solid waste management: Source, classification @rdposition of MSW, Storage and transport of

MSW, MSW management, Waste minimization of MSW, $&and recycling, Biological & thermal
treatment (principles only), land fill

Biomedical Waste management — sources, treatmentifdes only) and disposal

Hazardous Waste Management- Introduction, Sou@assification, treatment (principles only)
Introduction to e-waste management.

Environmental impact Assessment: Project screeioingIA, Scoping studies

Environmental policies and acts (Air, Noise, Waterest, E-waste, Hazardous waste acts).



Text Book:

1 Environmental Engineering, G. Kiely, TMH, 2007
Reference Books:

1 Environmental Engineering, H.S. Peavy, D.R.Rowe@ndchobanoglous, McGraw Hill, 1985.

2 Introduction to Environmental Engineering, M. L.\ and D. A Cornwell, McGraw Hill
International, 2005.

CE 15002: ENGINEERING DRAWING (0-0-3) CR-02

(Minimum 8 sheets and 2 Auto Cad classes)
Introduction to Engineering Drawing: Drawing instrants, lines, lettering and dimensioning.

Scales: Plain, Diagonal and Vernier Scales.

Curves: Parabola, Ellipse, Hyperbola, Cycloid, Egicid, Hypocycloid and Involute.
Orthographic Projections: Concepts, Orthographiggations of points, Lines, Planes and Solids.
Sections of solids; Development of surfaces

Isometric Projections: Principles, Isometric Scasmmetric Views, Isometric Views of lines, Planes,
Simple and compound Solids,

Introduction to Auto-Cad:

Curves: Parabola, Ellipse, Hyperbola, Cycloid, Egicid, Hypocycloid and Involute.

Text Book:

1 Engineering drawing by N.D. Bhatt and V.M Pancl@&iarotar Publishing House, Anand.
Reference Books:

1. Engineering Drawing by Venugopal, New Age publisher



THIRD SEMESTER
MATHEMATICS - Il

(Multivariable Calculus and Special Functions) (31-0)

Module 1: (10 Lectures)

Vector and Scalar Functions and Fields, DerivatiGaadient of a Scalar Field, Directional Derivativ
Divergence of a Vector Field, Curl of a Vector BieLine Integrals, Path Independence of Line
Integrals, Double Integrals, Green's Theorem in Rtene, Surfaces for Surface Integrals, Surface
Integrals, Triple Integrals, Divergence Theorem Gduss, Further Applications of the Divergence
Theorem, Stokes's Theorem.

Module 2: (10 Lectures)
Fourier series and integral, Dirichlet criterio®arseval’s identity, the convolution theorem.

Module 3: (10 Lectures)
Orthogonal curvilinear coordinates, Jacobians, igraddivergence, curl and Laplacian in curvilinear
coordinates, Special curvilinear coordinates.

Module 4: (10 Lectures)

Gama function, The Beta function — Dirichlet inta&lgrOther special functions— Error function,
exponential integral, sine and cosine integralsssBes Equation, Bessel Functiongx), Bessel
Functions of the Second Kind'Y(x), Legendre's Equation, Legendre Polynomia(x)P

Text Books:
1) Erwin Kreyszig, Advanced Engineering Mathematicslewindia Pvt. Ltd
Chapters: 5(5.3, 5.5, 5.6), 9(9.4, 9.7, 9.8, 40),11(11.1-11.3, 11.6, 11.7), A3.4, A3.1

Reference Books:

1) S.C. Mallik and S. Arora, Mathematical AnalysisvNAge International

2) Milton Abramowitz andlrene A. StegunHandbook of Mathematical Functions, National
Bureau of Standards, Applied Mathematics Serids - 5

3) Yury A. Brychkov, Handbook of Special Functions: Derivatives, Inteals, Series and
Other Formulas, CRC Press

4) R.K. Jain and S.R.K. lyengar, Advanced Engineeliaghematics, Taylor & Francis

5) K.A. Stroud, Advanced Engineering Mathematics, btdal Press




(EE15-016) ELECTRICAL MACHINES-I (3-1-0)

MODULE-I (10 HOURS)

Electromechanical Energy conversion, forces angumin magnetic field systems — energy balanceggrend
force in a singly excited magnetic field systemiedmination of magnetic force, energy, multi exditeagnetic
field systems.

DC Generators — Principle of operation, Action ofrenutator, constructional features, armature wigsliriap
and wave windings, simplex and multiplex windingse of laminated armature, E. M.F. Equation,

Methods of Excitation: separately excited and egtfited generators, build up of E.M.F., criticald resistance
and critical speed , causes for failure to selftexand remedial measures, Armature reaction:Omegnetizing
and demagnetizing AT/pole, compensating windingnmwitation, reactance voltage, methods of improving
commutation

Load characteristics of shunt, series and compaemkerators, parallel operation of DC generators, afs
equalizer bar and cross connection of field windjrigad sharing.

MODULE-II (10 HOURS)

Transformers: Single phase transformer, Constmiatidetails, Core, windings, Insulation, principfeoperation,
emf equation, magnetizing current and core lossedpad and on load operation, Phasor diagram,velguit
circuit, losses and efficiency, condition for maxim efficiency, voltage regulation, approximate egsion for
voltage regulation, open circuit and short cirdagts, Sumpner’s test, Inrush of switching curremésmonics in
single phase transformers, magnetizing current i@ve, Parallel operation of transformers.

MODULE-III (10 HOURS)

DC Motors: Principle of operation, Back E.M.F., §joe equation, characteristics and application of

shunt, series and compound motors, Armature r@actim commutation, Starting of DC motor, Principle
operation of 3 point and 4 point starters, drumtigier, Constant & Variable losses, calculationefficiency,
condition for maximum efficiency.

Speed control of DC Motors: Armature voltage amitffiflux control methods, Ward Leonard method.
Methods of Testing: direct, indirect and regengeatesting, brake test, Swinburne’s test, Load téspkinson’s
test, Field's test, Retardation test, separatiostrafy losses in a DC motor test.

MODULE-IV (10 HOURS)

Three phase Transformer: Constructional featufethr@e phase transformers — three phase conneofion
transformers (DdO, Dd6, Yy0, Yy6, Dyl, Dyll, YdldX, zigzag), Scott connection, open delta conoecti
three phase to six phase connection, oscillatingrak tertiary winding, three winding transformequal and
unequal turns ratio, parallel operation, load stwari

Distribution transformers, all day efficiency, Attansformers, saving of copper, applications, tagaging
transformers, cooling of transformers.

TEXT BOOKS

[1]. A. E. Fritzgerald, C. Kingsley, and S. Umans, “BfiecMachinary”, TMH Publishers,"&Edition.

[2]. Electric Machines by 1.J. Nagrath & D.P. KotharMif Publishers, %Edition.



REFERENCE BOOKS

[1]. A. E. Clayton, N. Hancock, “Performance and Desi§iDirect Current Machines”, CBS Publisher§, 1
Edition.

[2]. M. G. Say, “Performance and Design of Alternatingré€ntmachines”, CBS Publishers® Bdition



(EE15-032) NETWORK THEORY (3-1-0)
MODULE-I (10 HOURS)

Coupled Circuits: Self-inductance and Mutual indnce, Coefficient of coupling, dot convention, dte
Transformer, Analysis of multi-winding coupled diits, Analysis of single tuned and double tunedpted
circuits.

Transient study in RL, RC, and RLC networks by kapl transform method with DC and AC excitation.
Response to step, impulse and ramp inputs.

Two Port networks: Two port parameters, short diradmittance parameter, open circuit impedancarpaters,
Transmission parameters, Image parameters anddHyhrameters. Ideal two port devices, ideal transfo. Tee
and Pie circuit representation, Cascade and Pla@almections.

MODULE-II (10 HOURS)

Network Functions & Responses: Concept of complegifency, driving point and transfer functionsdoe port
and two port network, poles & zeros of network fimts, Restriction on Pole and Zero locations dfvoek
function. Impulse response and complete response.

Time domain behavior form pole-zero plot.

Three Phase Circuits: Analysis of unbalanced loadistral shift, Symmetrical components, Analysis of
unbalanced system, power in terms of symmetricapaments

MODULE-III (10 HOURS)

Network Synthesis: Realizability concept, Hurwitzoperty, positive realness, properties of positieal
functions, Synthesis of R-L, R-C and L-C drivingmtdunctions, Foster and Cauer forms

MODULE-IV (10 HOURS)

Graph theory: Introduction, Linear graph of a nakydie-set and cut-set schedule, incidence matmalysis of
resistive network using cut-set and tie-set, Ddia network.

Filters: Classification of filters, Characteristiakideal filters

TEXT BOOKS

[1]. Mac.E Van Valkenburg, “Network Analysis”, PHI Leamng publishers.

[2]. Franklin Fa-Kun. Kuo, “Network Analysis & Synthesidohn Wiley & Sons.

REFERENCE BOOKS

[1]. M. L. Soni, J. C. Gupta, “A Course in Electrical@iits and Analysis”, Dhanpat Rai Publications.

[2]. Mac.E Van Valkenburg, “Network Synthesis”, PHI Leimg publishers.

[3]. Joseph A. Edminister, Mahmood Maqvi, “Theory and Problems of ElectrigcGits”, Schaum's

Outline Series, TMH publishers.



HUMO1 ENGINEERING ECONOMICS (4-0-0)

MODULE- 1

Theory of Demand- Modern Utility Theory, The NeumaiMorgenstern approach, The Friedman-
Savage Hypothesis, Uncertainty and Consumer Behigvixpected value of Perfect Information,
Revealed Preference Theory, Intertemporal Choitéslg/ equation, Annual Economic Worth, Present
Value, Discount rate IRR and NPV

MODULE- 2

Profit Maximisation: Theory of Production- Laws®foduction, Returns to scale and variable
proportions, Equilibrium of firm, and Choice of apal combination of factors, Cost Minimisation-
Calculus analysis of cost minimisation, Algebrigpagach to cost minimisation, average and marginal
costs- the short run Cobb- Douglas cost functionstant returns to scale and cost functions, Lang r
and short run curves- factor prices and cost fonsti The envelop theorem for constrained optinusat
, Cost control techniques, Critique of the prineipF profit maximisation and Modern theories ofrfg-
Baumol's sales maximisation hypothesis, Morris Mad Managerial Enterprise, Hall and Hitch
Report and the full cost pricing principle, Bailfsit pricing theory

MODULE- 3

Analysis of Public Projects: Benefit cost analy8iablic goods, Common Property, Free Rider Problem,
market failure and externalities, private and damiat, Social Welfare Functions- Welfare

maximisation and pare to optimality, market resjgsrte externalities- Mergers, social conventions,
property right and bargaining case theorem

MODULE- 4

Linear models: simple regression model -the proldeih estimation, classical normal linear regression
model, Two- Variable regression- Internal estimatmd hypothesis testing, Multiple Regression
analysis- The problem of estimation, Dummy VaridRegression Models, Multiple parameter
sensitivity analysis, linear Programming- graphid aimplex method; Game theory- the pay off matrix
of game, Nash Equilibrium, the mixed strategies twedprisoner's dilemma

READING LIST

1. Varian, H.R. (1992). Introduction to Micro Economfioalysis, Norton and company, New York
2. Woolridge, J.M. (2009). Introductory EconometriéssModern Approach, South Western
CENGAGE learning

Pearce, D.W. and Turner.(1990). Economics of Emvitent and Natural Resources, Harvester
Wheatsheaf. New York

Koutsoyiannis, A.(1979). Modern Micro Economics, dviallan, London

Damodaran, S. (2012). Managerial Economics, seEwlittbn, OUP

Gujrati and Sangeeta. (2007). Basic Economeffigl;, New Delhi

Kolstad, C.D. (2000). Environmental Economics, OUP
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(EE15-017) ELECTRICAL MACHINES LAB-I (0-0-3)

Open circuit and short circuit on single phasedfamer

Parallel operation of two single phase transforamet load sharing
Back —to-back test of Single phase transformer

Load characteristics of DC shunt/compound generator

Load characteristics of DC series Motor

Swinburne test and brake test of DC shunt machine

(EE15-012) ELECTRIC COMPUTATION LAB (0-0-3)

Power measurement of AC system using MATLAB:

Time response of a first/ second order system usappce Transform.
Numerical analysis :Non-linear equations and ogation ,Differential equations
Series & parallel resonance circuit simulation.

Simulation of Half wave diode bridge rectifier aiit

Simulation of Full wave diode bridge rectifier aiit

DC analysis for R-L, R-C and R-L-C circuits usingA\WVLAB .

AC analysis for R-L, R-C and R-L-C circuits usingAVILAB .

(EE15-033) NETWORK THEORY LAB (0-0-3)

Verification of Superposition and Thevenin’s Theare

Verification of Maximum Power Transfer Theorem.

Find out the band width, Q-factor and resonanaguigacy of a R-L-C series circuit.
Transient response of a D.C. R-L, R-C and R-L-Cuifr

Determination of A,B,C,D,Z,Y and h parameters tiva port network.

Spectral Analysis of a non-sinusoidal waveform.



FOURTH SEMESTER
MATHEMATICS - IV

(Complex Analysis, and Probability and Statisti¢3)1-0)

Module 1: (10 Lectures)

Complex Numbers, Complex Plane, Polar Form of Cempumbers, Powers and Roots Derivative,
Analytic Function, Cauchy-Riemann Equations, Laglac Equation, Exponential Function,
Trigonometric and Hyperbolic Functions, Logarith@eneral Power; Line Integral in the Complex
Plane, Cauchy's Integral Theorem, Cauchy's Intégrahula, Derivatives of Analytic Functions

Module 2: (10 Lectures)

Sequences, Series, Convergence Tests, Power Seuiestions Given by Power Series, Taylor and
Maclaurin Series, Laurent Series, Singularities Zeibs, Infinity, Residue Integration Method, Resd
Integration of Real Integrals; Geometry of Analyianctions: Conformal Mapping, Linear Fractional
Transformations, Special Linear Fractional Transi@tions, Conformal Mapping by Other Functions.
Module 3: (10 Lectures)

Random Variables, Probability Distributions, Meard &/ariance of a Distribution, Binomial. Poisson,
and Hypergeometric Distributions, Normal Distrilaurti

Module 4: (10 Lectures)
Introduction. Random Sampling, Point EstimatioriPafameters, Confidence Intervals, Testing
Hypotheses, Decisions, Regression, Fitting Strdigigs, Correlation.

Text Book:
1) Erwin Kreyszig, Advanced Engineering Mathematicslewindia Pvt. Ltd
Chapters: 13, 14, 15(except 15.5), 16, 17(excepi)124(24.5-24.8), 25(25.1-25.4, 25.9)

Reference Books:
1) B.V. Ramana, Higher Engineering Mathematics, McGklv
2) R.K. Jain and S.R.K. lyengar, Advanced Engineekilaghematics, Taylor & Francis
3) K.A. Stroud, Advanced Engineering Mathematics, btdal Press



(EE15-018) ELECTRICAL MACHINES-II (3-1-0)

MODULE-I (10 HOURS)

Fundamental Principles of A.C. Machines: E.M.F.a@un of an elementary alternator, Single &

three Phase, relation between speed & frequenctpriaaffecting the induced e.m.f., full pitch &

fractional pitch windings, winding factors, armaueaction, the rotating field leakage reactancac€pt of time
phasor & space phasor.

Synchronous Generator: Various types & constructogtindrical rotor theory, phasor diagram, opercuit &
short circuit characteristics, armature reacti@actance, synchronous reactance, SCR, load chasécterpotier
reactance, voltage regulation, EMF method, MMF méttmodified MMF method, ZPF method, power angle
characteristics.

MODULE-II (10 HOURS)

Theory of salient pole machine: Blondel's two réatttheory, phasor diagram, direct axis and quadeaaxis
synchronous reactances, power angle characteyiStipsTest.

Parallel operation: Synchronizing method, effectwwbng synchronizing, load sharing between altemsain
parallel. Sudden Short Circuit of a Synchronousesator, Transient and Sub-transient reactances.
Synchronous Motor: General Physical consideratiorqjue and power relations in non-salient pole salient
pole motors, V-curves & inverted V-curves, Effe¢tobange of excitation, synchronous conductor tistarof
Synchronous Motor, performance characteristicsyn€hronous motor. Hunting, Synchronous Inductiatom
MODULE-III (10 HOURS)

Three Phase Induction Motors: Types, Constructimh @inciple of operation, 3 phase Induction Motgeneral
phasor diagram, equivalent circuit, power and tergglations, condition for maximum torque, circiagtam,
Performance characteristics, effect of rotor ragist on speed torque characteristics, stable &blestegion of
operation, Operation with unbalanced supply volt&jarting: Starting of 3 phase induction motorghtstarting
torque motors, speed control, rheostatic methoté pleanging method cascade control of speed, Daddje
induction motor, Cogging and Crawling of Inductimotor, induction generator

MODULE-IV (10 HOURS)

Single phase induction motor, theory of operatidbouble revolving field theory, equivalent circuit,
Determination of parameters) Methods of startimiit phase starting, Repulsion starting, shaded [gtarting,
performance characteristics.

Single phase series motor, theory of operatioropmidince and application, Schrage motor, Universdbm
TEXT BOOKS

[1]. A. E. Fritzgerald, C. Kingsley, and S. Umans, “EiecMachinery”, TMH Publisher.

[2]. I. J. Nagrath, D. P. Kothari, “Electric Machine$MH Publishers.

REFERENCE BOOKS
[1]. M. G. Say, “Performance and Design of Alternatingrént machines”, CBS Publishers.

[2]. A. S. Langsdorf, “Theory of Alternating Current Muwery”, TMH Edition.
[3]. E. O. Taylor, “The Performance & Design of A.C. Quotator motors”, Wheeler Publishing, New Delhi.



(EE15-023) ELECTRONICS CIRCUITS (3-1-0)

MODULE-I (10 HOURS)

Diode Circuits: Load-Line Concept, Clipping CirgjitComparators, Sampling Gate, Rectifiers, CapaEitters,

Additional Diode Circuits.

Transistor Characteristics: Junction Transistoransistor as an Amplifier, Transistor ConstructiddB

Configuration, CE Configuration, CE Cutoff & Sadtion Region, CE Current Gain, CC Configuration,

Analytical Expressions for Transistor CharactecstPhototransistor.

Transistor at Low Frequencies: Graphical Analydishe CE Configuration, Two-port Devices and thebHg

Model, Transistor Hybrid Modeh- parameters, Analysis of the transistor amplifismg h-parameter. Emitter

Follower, Miller's theorem and its dual, Cascadiransistor amplifiers, Simplified CE and CC configtions.

MODULE-II (10 HOURS)

Junction FET and its V-I characteristics, FET smsjhal model, MOSFET, Biasing the FET, FET as #a¢e-

Variable-Resistor, CD amplifier. The Hybrid-pi CEafsistor Mode, Hybrid-pi conductances and capaois,

Validity of hybrid-pi mode, variation of hybrid-giarameters, CE Short-circuit current gain, curgait with

resistive load, single stage CE Transistor amplifemitter-follower at high frequencies, Classifica of

amplifiers, distortion, frequency response of arplifier, Bode plot, step response of an amplif@gndpass of

cascaded stages, RC-Coupled amplifier and its l@guency response,, High frequency response of two

cascaded CE stages

MODULE-III (10 HOURS)

Classification of amplifier, Feedback concept, sfan gain, Negative feedback, Input-output resttamethod

of analysis of a feedback amplifier, voltage sef@sdback pair, current series-shunt feedbackageltshunt

feedback, Effect of feedback on bandwidth, Doubteipfe pole transfer function with feedback, Appiroate

analysis of multiple pole feedback, Voltage serggjnt, current series and shunt frequency respaiesaility

gain and phase margins, various types of compemnsatiifferent types of oscillators, Frequency ifitsh

MODULE-IV (10 HOURS)

The basic operational amplifier (OPAMP), differahtamplifier and its transfer characteristics, ésnitoupled

differential amplifier, IC OPAMP, Off-set error wabes and currents, temperature rift of input offedtage and

current, measurement of OPAMP parameters and eétpuéncy response, different types of compensatfon o

OPAMP and its step response

Basic OPAMP Application, differential DC amplifierAC-Coupled amplifier, analog integration and

differentiation, active filters, resonant band-péKers, delay equalizers, comparators, Sample @dtircuits,

AC/DC Converters, Logarithmic amplifiers, Schmitigger, ECL, PLL and 555-Timers.

Class —A large signal amplifier, higher order hanmaogeneration, Transformer-coupled audio amplifigrsh-

pull amplifier, Class-B & AB Amplifiers, regulatgabwer supplies, series voltage regulator.

TEXT BOOKS

[1]. Milliman. J, Halkias. C and Parikh. C.D., “IntegedtElectronics”, Tata Mc. Graw Hills"2Ed. 2010.

[2]. Mohammad Rashid, “Electronic Devices and Circui@&2ngage Learing Publishers.

REFERENCE BOOKS

[1]. R.F. Coughlin and Fredrick F. Driscoll, “OpereaabrAmplifiers & Linear Integrated Circuits”, PHI
Publishers.

[2]. Sergio Fransco, “Design with Operational Amplifér&nalog Integrated Circuits”, TMH Publishers



BHU-1301 Organisational Behaviour (3-1-0)

Module-1(8 hours)
OB: Learning objectives, Definition & Meaning, Why study OB, An OB model, New challenges for
OB Manager
LEARNING: Nature of learning, How learning occutgarning & OB
Case Study Analysis
Module-2 (10 hours)
PERSONALITY: Meaning & Definition, Determinants Bersonality, Personality Traits, Personality &
OB
PERCEPTION: Meaning & Definition, Perceptual prazdmportance of Perception in OB
MOTIVATION: Nature & Importance, Herzberg's Two Ractheory, Maslow’s Need Hierarchy
theory, Alderfer’'s ERG theory
Case Study Analysis
Module-3 (10 hours)
COMMUNICATION: Importance, Types, Barriers to commication, Communication as a tool for
improving Interpersonal Effectiveness
GROUPS IN ORGANISATION: Nature, Types, Why do peojin groups, Group Cohesiveness &
Group Decision Making- managerial Implications,detive Team Building
LEADERSHIP: Leadership & management, Theories aflérship- Trait theory, Behavioural Theory,
Contingency Theory, Leadership & Followership, Himdbe an Effective Leader
CONFLICT: Nature of Conflict & Conflict Resolution
TRANSACTIONALANALYSIS: An Introduction to Transacainal Analysis
Case Study Analysis
Module-4 (12 hours)
ORGANISATIONAL CULTURE: Meaning & Definition, Culire &Organisational Effectiveness
HUMAN RESOURCE MANAGEMENT: Introduction to HRM, Saition,Orientation, Training&
Development, Performance Appraisal, Incentives
ORGANISATIONAL CHANGE: Importance of Change, Pladn@hange & OB Techniques
INTERNATIONAL OB: An Introduction to Individual & hterpersonal Behaviour in Global
Perspectives
Case Study Analysis
Text Books/References:
[1] Stephen P. Robbins, Organisational Behaviotntiee hall of India, New Delhi,2000.
[2] K. Aswathappa, Organisational Behaviour, Hinyal@ublishing House, Bombay, 1997.
[3] S. S. Khanka, “Organisational Behaviour”, S.a@t Publication, Revised edition 2009.
Course Objectives:

1. To predict, understand and control the human beliawn an organisation

2. To develop interpersonal relation in organisation

3. To maintain cordial industrial relation

4. To manage human resources efficiently in an orgdiois

Course Outcomes:

1. Students will be able to maintain the interpers@mral industrial relation when they will  join
into one organization.

2. Able to develop effective leadership quality.

3. Able to apply appropriate motivational techniquesaccordance to the nature of the individual
employee.

4. Able to manage human resources efficiently in ganisation.
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(EE15-019) ELECTRICAL MACHINE LAB-II (0-0-6)

To determine the voltage regulation of alternatoEMF method

To determine the V curve and inverted V curve 8fRh synchronous motor

Speed control of a 3 phase induction motor by rta¢ios cascading and pole changing  methods
Synchronization of alternator with infinite bus.

No load and Blocked rotor test of three phase Itidognotor.

Three phase connections of transformer

Determination of power angle characteristics oA#arnator

Load test of 3-Ph Induction Motor

Determination of Parameters of single phase indaatiotor

Separation of hysteresis and eddy current losssisgle phase transformer.

Voltage regulation of 3 phase alternator by ZP Ehoe

Determination of Parameters of 3 phase three windimnsformer and trace the waveform of
Magnetizing Current & Induced e.m.f.

(EE15-024) ELECTRONICS CIRCUIT LAB (0-0-3)

Study of biasing circuit of transistor

Study of FET characteristics

Study of different clipper and clamper circuits
Determination of the frequency response of Low [fi¢tes
Determination of the frequency response of Higrsditer
Study of OPAMP as integrator and differentiator

Study of Class A Amplifier

Study of Class B Amplifier

RC phase shift oscillator and to observe its outyateform



FIFTH SEMESTER

(EE15-029) MICROPROCESSOR & MICRO CONTROLLER Theénppplication (3-1-0)
MODULE-I (10 HOURS)

Microprocessor Architecture: Introduction to Micropessor and Microcomputer Architecture, Pins &n3lg,

Register Organization, Timing & Control Module, 0B struction Timing & Execution.

Instruction Set and Assembly Language Programmih@QG85:- Instruction set of 8085, Memory & I/O

Addressing, Assembly language programming usingb808truction Set, Use of Stack & Subroutines, Data

transfer techniques, 8085 interrupts

MODULE-II (10 HOURS)

Interfacing & support chips: Interfacing EPROM & RIAMemories, 2716, 2764, 6116 & 6264

Microprocessor Based System Development Aids, Rrograble Peripheral Interface: 8255, Programmable

DMA Controller: 8257, Programmable Interrupt Cofier: 8259

Application: Delay calculation, square wave gerieratinterfacing of ADC & DAC, Data Acquisition Sign,

MODULE-III (10 HOURS)

Advanced Microprocessor: Basic features of Advaliieroprocessors, Intel 8086 (16 bit processors3086

Architecture, Register organization, signal desmiys, Physical Memory Organization, Addressingdds,

Instruction Formats, Instructions Sets & Simple ékably language programmes, 8086 Interrupts.

Simple application: Delay calculation, square wggaeration

MODULE-IV (10 HOURS)

Microcontroller:- Introduction for MicrocontrollersMicrocontrollers & Microprocessors, Embedded weers

External Memory devices, CISC & RISC Processorgvadid & Von Neumann Architectures, 8051

Microcontrollers. MCS-51 Architecture, Registerdack Pointer & Program Counter. 8051 Pin Descriptio

Connections, Parallel /O ports, Memory Organizati®051 Addressing Modes & Instructions, 8051 Addgm

Language Programming Tools.

Simple application: Delay calculation, square wggaeration, Interfacing of LCD unit.

TEXT BOOKS

[1]. D.V Hall and S.S.S.P Rao “ Microprocessor & iteehfiacing”- 3¢ Edition, TMH Publication

[2]. M.A Mazidi & J.G Majidi, “Microcontroller and Embetid Systems”,"” Edition, Prentice Hall Publication

REFERNCE BOOKS

[1]. Ghosh & Sridhar, “ 0000 to 8085 Introduction to kdiprocessor for Scientists & Engineers”, PHI
Publishers.

[2]. A.K.Roy & K.M.Bhurchandi, “Advanced Microprocessand Peripherals (Architecture, Programming &
Interfacing) ”, TMH Publications.



(EE15-042) SIGNALS & SYSTEMS-| (3-1-0)

MODULE-I (10 HOURS)

Introduction of Signals, Classification of B#ds, General Signal Characteristics, Signadrgy & Power,

Continuous-Time Signals , Discrete-Time Signals

Basic System Properties, Systems with and withcernory, Invertibility, casuality, Stability, Time variance,

Linearity, Linear Time Invariant (LTI) Systems, Digte Time LTI Systems, Convolution Representatioh

Linear Time-Invariant Discrete-Time Systems @mation of Discrete-Time Signals Convolution

Representation of Linear Time-Invariant Continudiree Systems Convolution of Continuous-Time Signals

Properties of LTI Systems, Casual systems

MODULE-II (10 HOURS)

Fourier Representations for Signals: Representatidiscrete Time Periodic signals, Continuous TiReziodic

Signals, Discrete Time Non Periodic Signals, Cartirs Time Non-Periodic Signals, Properties of Fauri

Representations,

Frequency Response of LTI Systems, Fourier Tramsfi@presentation for Periodic and discrete timen&g

Sampling, reconstruction, Discrete Time Proogss of Continuous Time Signals, Fourier Series

representation for finite duration Non-periodicreis.

MODULE-III (10 HOURS)

Modulation Types and Benefits, Full Antple Modulation, Pulse Amplitude Modulation

Multiplexing, Phase and Group delays

Representation of Signals using Continuouseti@omplex Exponentials: Laplace Transform, ateilal

Laplace Transform, its inversion, Bilateralplace Transform, Transform Analysis of Systems

MODULE-IV (10 HOURS)

Representation of Signals using Discrete time Cemplxponentials: The Z-Transform, Properties ofiRegof

convergence, Inverse Z-Transform, Transform Iysia of LTI Systems, Unilateral Z-Transform

TEXT BOOKS

[1]. Simon Haykin and Barry Van Veen, “Signals and Syste John Wiley & Sons Publisher.

[2]. Alan V. Oppenheim, Alan S. Willsky, with S. Hami8, Hamid Nawab, “Signals and Systems”, PHI
Publisher.

REFERENCE BOOKS

[1]. Hwei Hsu, “Signals and Systems”, Schaum's OutlikdHTPublisher.

[2]. Edward w. Kamen and Bonnie s. Heck, “Fundamenta&ignals & systems using Web and MATLAB”,
PHI Publisher.



(EE15-008) DIGITAL CIRCUITS AND DESIGN (3-1-0)
MODULE-I (10 HOURS)

Number systemé& codes: Binary Number base converslotal &hexadecimal

numbers, complements, signed binary numbers, bicatgs-BCD codes, gray codes, ASCIlI Character Code,
Codes for serial data transmission &storage.

Boolean Algebra & Logic gates: Axiomatic definitiof boolean Algebra .Property of Boolean Algebraglban
functions, Canonical & standard form; min terms &xrterms, standard forms; Digital Logic Gates, Nbldt
inputs.

MODULE-II (10 HOURS)

Gate level Minimization: The Map Method, K Map upfive variables, Product of Sum simplification,nsof
Product simplification, Don't care conditions. NANald NOR Implementation, AND-OR inverter, OR-AND
inverter implementation, Ex-OR Function, parity geation& checking, Hardware Description LanguagBI(H
Combinational Logic: Combinational Circuits, Andl/&Design procedure; Binary Adder- subs tractoeciinal
Adder, Binary Multiplier, Magnitude comparator, Miplexers and demultiplexers, Decoders, Encoders,
Multipliers, Combinational Circuits design

MODULE-III (10 HOURS)

Synchronous Sequential logic: Sequential CircatcHes, Flip-flop, Analysis of Clocked Sequentiatuits,
HDL for Sequential Circuits, State Reduction &Assigent, Design procedure.

Register &Counters: Shift Register, Ripple Countesynchronous Counter, Asynchronous Counter, Ring
Counters, Module-n Counters, HDL for Register & Gimus .

MODULE-IV (10 HOURS)

Memory & Programmable logic: Random Access MemdRAM),Memory , Decoding, Error detection &
correction, Read only Memory, Programmable logieyarSequential Programmable Devices.

Register Transfer levels: Register transfer lewgiom, Register transfer level in HDL, Algorithmtae machine,
Design Example,. HDL Description of Design, Exansplinary Multiplier, HDL Description, Digital Intgrated
logic Circuits: RTL, DTL, TTL, ECL, MOS & C-MOS Lgic circuits,. Switch-level modeling with HDL

TEXT BOOKS

[1]. M. Morris Mano, “Digital Design”, PHI Publishers.

[2]. John F. Wakerley, “Digital Design-Principle& praml’, PHI Publishers.

REFERENCE BOOKS
[1]. Charles H.Roth, “Fundamentals of Logic Design”, Gaae Learning Publishers.

[2]. Fredriac J. Hill and Gerald R. Peterson “Introdmictio Switching Theory and Logic Design”, John
Wiley & Sons Publishers.



(EE15-036) POWER SYSTEM-I (3-1-0)
MODULE-I (10 HOURS)

Introduction to different sources of energy andegahdiscussion on their application to generatigeneral
introduction to power transmission by DC and ACrbvéad lines & underground cables, Per unit sysg&ingle
line diagram

Choice of size and number of generating units: &ewf the terms maximum demand, load factor, ditxers
factor, plant capacity and use factor, lo&dload duration curve and their effect ohe fgenerating
capacity. Reserve units (hot, cold and spinningemee), different types of power tariffs, brief &about national
grid and its operational problems.

MODULE-II (10 HOURS)

Hydro plant: classification of plants, base load geak load station, Turbines, head gate, penstutge tank,
scroll case, draft tube and tail race, power phandliaries.

Thermal Power: Block diagrams, Boilers, steam ngbj super heater, economizer, air preheater, dust
collection, draft fans and chimney; condensers] feater heaters, cooling water system; Governors,

plant layout and station auxiliaries.

MODULE-III (10 HOURS)

Nuclear Power: Fission & fusion, reactor construtticontrolled chain reaction, operational control

of reactors, Reactors (Boiling water, pressurizetew sodium graphite, breeder), layout of nuclear

power plant.

Electrical System: excitation system, AVR: metic amplifier and thyristor converter type/RVMain
transformer, unit transformer and station reseraesformer, commissioning tests of alternatorsteantsformers.
MODULE-IV (10 HOURS)

Substation & Earthing: Types of substations, areamgnt of bus-bars and control equipments, solithieay,
resistance earthing and Peterson caoil,

Distribution System; types of distributors afekders (radial & ring), voltage drop alwéd

calculation, Primary and secondary distributionnmek, Capacitor placement in distribution network,
Distribution system planning, Service area calooihat

TEXT BOOKS

[1]. C.L. Wadhwa, “ Electrical Power Systems”, New Ageelnational Publication

[2]. Skrotizki & Vopat, “Power Station Engineering & Ewamy”, TMH Publishers.

REFERENCE BOOKS

[1]. S.N.Singh, “Electrical Power Generation Transmissiod Distribution”, PHI Publishers.

[2]. B.R.Gupta, “Generation of Electrical Energy”, S.@t&ublishers.



(EE15-034) POWER ELECTRONICS (3-1-0)
MODULE-I (10 HOURS)

Thyristors, Static V-1 Characteristics of SCR,IAR, GTO & IGBT, Turn-On & Turn-OFF Mechanism of
SCR, Gate Turnoff Thyristor (GTO) .Power BJTs . BowWIOSFETs - Insulated Gate Bipolar Transistors
(IGBTSs) - Basic Structure and VI Characteristickti, dynamic and thermal characteristics. Praiacicooling
and mounting techniques. Series and Parallel dparaff devices. Triggering and basics of drivercuits.
Different types of commutation schemes: Natural Boted commutation.

MODULE-II (10 HOURS)

1-Phase Half & Full Wave Controlled Rectifier withrious kinds of loads (R, R-L-E (motor)). Midpoiahd
Bridge type converters. Half Controlled and Fullgn@rolled Bridge circuits, different waveforms, tripLine
Current Harmonics, Power factor, current distortemmd displacement factors- Inverter Mode of Operati
Continuous and discontinuous modes, Effect of souncuctance assuming constant load current. Efféct
freewheeling diode. Three phase bridge converterdifferent types of load with constant load cuatralifferent
waveforms. 180 and 120 degree operations.

MODULE-III (10 HOURS)

DC-DC Converters: Classification of types of cherg One, Two and Four quadrant operations, Steand
down choppers, Analysis of Type-A chopper, Singid-awo quadrant operation with DC motor load.

AC-AC Converters: Single-phase mid-point and britigees of step-up and step-down Cyclo-convertergl&
phase AC Voltage regulators and its basic analysis.

MODULE-IV (10 HOURS)

Single-phase Half and Full bridge Inverter, PulsettWModulated (PWM) technique for voltage cont®PWM
Technique 1-phase inverters, Auxiliary Commutatdd-Murray) and Complementary Commutated (Mc-Murray
Bedford) Inverters, Three-phase Voltage Source deritlype of Inverters. (120 and 180 Degree conductio
modes), Current Source Inverter.

Applications: UPS, SMPS, Induction Heating, EleatcdBallast, AC/DC drives speed control.

TEXT BOOKS

[1]. M. H. Rashid, “Power Electronics”, PHI Publisher.

[2]. G.K.Dubey, SR.Doradla, A. Joshi and RMK. Sihna, yii$torised Power Controllers”, Wiley Eastern
Ltd. Publisher.

REFERENCE BOOKS

[1]. Cyril W Lander, “Power Electronics”, MGH Publishers

[2]. Philip T. Krein, “Elements of Power Electronics”xford University Press.
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(EE15-044) SIGNAL & SYSTEMS LAB.-I (0-0-3)
(Use MATLAB CONTROL SYSTEM and SIGNAL PROCESSIN®DL BOXES)
Generation of square, triangular, exgmial, sinusoidal signals and step, Impulse anRAunctions.
Evaluation of convolution of finite w@tion discrete time signals.
Frequency response of LTI Systems fiojulse response.
Frequency response of LTI systems Dleseby differential or difference Equations.
Implementation of Decimation and Int#gtion concepts
Generation of AM wave and analyzindriggjuency content.
Determination of frequency responsenfRoles and Zeros.

Pole- Zero Plot in the Z-plane and daeiration of magnitude response.

(EE15-009) DIGITAL CIRCUIT LAB. (0-0-3)
Verification of Truth table of logic gates and Viation of Demorgan’s Theorems.

Study of timer chip N.E 555 and its use as mondstabd astable multivibrator

Study of OPAMP (741) and its use as Analog compar&chmitt trigger and Integrator.

Study of counter chip 7493, and realize a dividé pRivide by 8 and divide by 5 counter using 7493.
Realization of half adder, full adder, half subtoacfull subtractor.

Realization of S-R flip flop using 7400.

Study of truth table of 7476 (Master slave J.K{J amalise mod-6 shift counter using 3(7476)

Design of 4-bit random counter

Design of adder and subtractor using multiplexer



(EE15-030) MICROPROCESSOR & MICROCONTROLLER LAB:@%)
A) 8085 (2 hours)

1. Addition, Subtraction, Multiplication, Divisioof two 8 bit numbers resulting 8/16 bit numbers.
2. Smallest /Largest number among ‘n’ number @ivan data array + Binary to Gray Code Hexadat to
decimal conversion.

B) INTERFACING (5 hours)

COMPULSORY

1.Generate square waves of different frequenciedldimes of 8255 by the help of delay program.
2.Study of stepper Motor and its operations (Cldskw anticlockwise, angular movement, rotate inioer
speeds)

OPTIONAL (Any Two)

1. Study of Traffic Light controller

2. Generation of Square, triangular and sawhtae@ve using Digital to Analog Converter

3. Study of 8253 and its operation (Mode 0, Mod®@&de 3)

4. Study of Mode 0, Mode 1, BSR Mode operatib8255.

5. Study of 8279 (keyboard & Display interface)

6. Study of 8259 Programmable Interrupt controller

C) 8051MICROCONTROLLER (3 hours)

COMPULSORY

Initialize data to registers and memory usingniediate, register , direct and indirect addressinge
OPTIONAL (any one)

1. Addition, subtraction of 16 bit numbers.

2. Multiplication, Division of 16 bit numbers

3. Transfer a block of data to another memomation using indexing.

4. Operation of 8255 using 8051 microcontroller

D) 8086 (2 hours)

COMPULSORY

Addition, subtraction, Multiplication, Division dif6 bit nos + 2’s complement of a 16 bit no.
OPTIONAL ( Any One)

1. Finding a particular data element in a giveradatay.

2. Marking of specific bit of a number using loog-table.

3. Largest /Smallest number of a given data array.

4. To separate the Odd and Even numbers from a gia array.

5. Sorting an array of numbers in ascending/desngratder

Total — 13 hours

NOTE Total 10 (Ten) experiments have to be comglete

Two from Gp-A , four from Gp-B, Two from Gp —C Tvilom Gp-D
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(EE15-035) POWER ELECTRONICS LAB. (0-0-3)
Familiarization with power electronics componef&CR, IGBT, MOSFET, GTO, BJT) & Draw the V-I

Characteristics of BJT, MOSFET, SCR.

Study of Single phase Full and Half wave convertdth R and R-L-E(Motor) loads with and without
freewheeling action

Study of Three Phase Full and Half wave convertétts R and R-L-E(Motor) loads
To study different triggering circuits for thyristo(Cosine Law & UJT Triggering)
To study single phase AC regulator using Triac (R& Loads)

To study the single phase cycloconverter with RRfldLoads

To study IGBT based PWM Inverter.

To study the speed control of DC motor using siugiase full wave converter.

DC Motor speed control by single quadrant choppeuit.

To study a transistorized PWM Inverter.



SIXTH SEMESTER

(EE15-037) POWER SYSTEM-II (3-1-0)
MODULE-I (10 HOURS)

Lines Constants: Resistance, inductance amécitance of single and three phase lineth syimmetrical
and unsymmetrical spacing transposition, cingrgcurrent, skin effect and proximity effed®erformance
of transmission Lines: Analysis of short, medi and long lines, equivalent circuit, repreéagon of the
lines and calculation of transmission paramsetePower flow through transmission line, Powecle
diagram, Series and shunt compensation.

MODULE-II (10 HOURS)

Corona: Power loss due to corona, practioglortance of corona, use of bundled condscio E.H.V.
transmission lines and its advantages, Overhig@e Insulators, voltage distribution in passion type
insulators, string efficiency, grading. Sagd astress calculation of overhead conductolsation dampers
Under Ground Cable: Type and constructionadiorg of cables, capacitance in 3 core cabded
dielectric loss in cables.

MODULE-III (10 HOURS)

Definition of the load flow problem, Networkmodel formulation, A load flow sample study,
Computational aspect of the load flow problem. Gasiedel and Newton Raphson method for power flast
decoupled load flow, On load tap changinggfarmer and block regulating transformer, effefteegulating
transformers.

MODULE-IV (10 HOURS)

Economic Operation of Power System: [hstion offload between units within alamt,
Transmission losses as function of plant genera@afculation of loss coefficients, Distributionlofds between
plants with special reference to steam and hydeltp] Automatic load dispatching. Introduction Rtexible AC
Transmission System (FACTS), SVC, TCSC, SSSTATCOM and UPFC

TEXT BOOKS
[1]. John J Grainger, W. D. Stevenson, “Power SystenmyAisd, TMH Publisher
[2]. I. J. Nagrath & D. P. Kothari, “Power System An@&ysTMH Publisher

REFERENCE BOOKS
[1]. S.N.Singh, “Electrical Power Generation Transmissiod Distribution”, PHI Publishers.
[2]. Abhijit Chakrpabati, Sunitha Halder, “Power Systamalysis, Operation And Control, PHI Publishers.



(EE15-020) ELECTRICAL MEASUREMENTS & INSTRUMENTATIN (3-1-0)
MODULE-I (10 HOURS)

Measuring Instruments: Classification, Absolute a®tondary instruments, indicating instruments,trogn
balancing and damping, constructional details, attaristics, errors in measurement, Ammeters, \ains:
(DC/AC) PMMC, M, Electrodynamometer type

Wattmeters: Electrodynamometer type, induction tygiegle phase and three phase wattmeter, compmmsat
Energymeters: AC. Induction type single phase aneketphase energy meter, compensation, creep, &sting,
Frequency Meters: Vibrating reed type, electrieglbnance type

MODULE-II (10 HOURS)

Instrument Transformers: Potential and currentsfiaamers, ratio and phase angle errors, phasorailigg
methods of minimizing errors; testing and applicasi

Galvanometers: General principle and performanceatians of D'Arsonval Galvanometers, Vibration
Galvanometer and Ballistic Galvanometer.

Potentiometers: DC Potentiometer, Crompton poterdier, construction, standardization, applicatisC
Potentiometer, Drysdale polar potentiometer; stedidation, application.

MODULE-III (10 HOURS)

DC/AC Bridges :General equations for bridge balamoeasurement of self inductance by Maxwell's beidg
(with variable inductance & variable capacitand¢dy’s bridge, Owen'’s bridge, measurement of capacé by
Schearing bridge, errors, Wagner's earthing deWedvin's double bridge.

Transducer: Strain Gauges, Thermistors, Thermoesyglinear Variable Differential Transformer (LVQT)
Capacitive Transducers, Peizo-Electric transducé@mptical Transducer, Torque meters, inductive terqu
transducers, electric tachometers, photo-elecdbdmeters, Hall Effect Transducer

MODULE-IV (10 HOURS)

CRO: Block diagram, Sweep generation, vertical #fieps, use of CRG in measurement of frequencyspha
Amplitude and rise time of a pulse.

Digital Multi-meter: Block diagram, principle of epation, Accuracy of measurement, Electronic Votare
Transistor Voltmeter, Block diagram, principle opesation, various types of electronic voltmetergitil
Frequency meter: Block diagram, principle of operat

TEXT BOOKS

[1]. A K. Sawhney, “A Course in Electrical & Electronibdeasurements & Instrumentation”, Dhanpat Rai

Publications.
[2]. Helfrick & Cooper, “Modern Electronic Instrumentati and Measurement Techniques”, PHI Publshers.
REFERENCE BOOKS
[1]. Larry Jones & A Foster Chin, “Electronic Measurem@&rinstrumentation Systems”, John Wiley & Son
Publishers.

[2]. Golding & Waddis, “Electrical Measurement and Maasy Instruments”, Reem Publishers.



(EE15-022) ELECTROMAGNETIC THEORY (3-1-0)
MODULE-I (10 HOURS)

Representation of vectors in Cartesian, Cylindrézad Spherical coordinate system, Vector prod@srdinate
transformation.

The Law of force between elementary electric Chardgdectric Field Intensity and Potential due &rious
charge configuration, Electric Flux density, Galaw and its application, Application of Gauss Law t
differential Volume element, Divergence Theorem.teRtial Gradient, Dipole, and Energy Density in
Electrostatic Field.

MODULE-II (10 HOURS)

Current and Conductors, Continuity of Current, Qaridr Properties and Boundary Conditions. The Metbb
Images, Nature of dielectric Materials, Boundaryn@itons for Perfect Dielectric Materials Capacian
Poisson’s & Laplace equation, Uniqueness Theorema)yaical Solution in one dimension.- Use of MATLAB
Steady Magnetic Field: Biot Savart Law, Ampere’scGital Law, Stoke’s Theorem, Scalar and Vector Mg
Potential,

MODULE-III (10 HOURS)

Force on a moving Charge, Force on a differentiatréht Element, Force & Torque Magnetization &
Permeability, Magnetic Boundary Conditions, Indace& & Mutual Inductance.

Time Varying Fields: Faraday’s Law, Displacementrént, Maxwell's Equation.

MODULE-IV (10 HOURS)

Wave propagation in Free Space, Dielectric, andd@@onductor. Poynting’s Theorem and wave power, &Vav
polarization, Reflection and Transmission of UnifoPlane Waves at Normal & Oblique incidence, Stagdi
Wave Ratio, Basic Wave Guide Operation and Baske®m Principles.

TEXT BOOKS

[1]. W. H. Hayt (Jr), J. A. Buck, “Engineering Electragmetics”, TMH Publisher.

[2]. K. E. Lonngren, S.V. Savor, “Fundamentals of Electagnetic with MATLAB”, PHI Publisher.
REFERENCE BOOKS

[1]. E.C.Jordan, K.G. Balmain, “Electromagnetic WaveR&diating System”, PHI.

[2]. M. N. Sadiku, “Elements of Electromagnetics”, Oxfddniversity Press.



(EE15-005) CONTROL SYSTEM ENGINEERING-I (3-1-0)

MODULE-I (10 HOURS)
Introduction: Scope of control system EngineerMagpious Classification of Control System, Closed
Loop Control Versus Open Loop Control, Mathematicaidel of physical systems, transfer function, kloc
diagram algebra, signal flow graph (SFG), Masois gormula.
Feed back Characteristics: Types of feedbackscteffiedegenerative feedback on control system, megeive
feedback, Application of Control. Theory in Non-Emggering Fields.
MODULE-II (10 HOURS)
Time domain analysis: Standard test signals: Tiesponse of 1st. order systems to unit step aitdramp
inputs. Time response of second order systemsitat@p input. Time response specifications. Stesale errors
and error constants of different types of contrpbtems Generalized error series method, Applicatbn
MATLAB and its Tool Box for time response analysis.
Controllers: Introduction, Proportional, derivatiaad integral control actions, PD, Pl and PID cadlférs and
their applications to feedback control systemsgiéei Nichols method of tuning PID controllers fomown
dynamic model of the plant. Introduction to Contégistem Design
MODULE-III (10 HOURS)
Concepts of stability: Necessary conditions of ifitgh Hurwitz stability criterion, Routh stabilitycriterion,
application of Routh stability criterion to linefied back systems, Relative stability Analysis.
Root locus techniques: Root locus concepts, rdesdnstruction of root loci, determination of redtom root
locus, root contours, systems with transportatamy) Root locus plots with MATLAB.
MODULE-IV (10 HOURS)
Frequency domain analysis: Introduction, Polarl@&ode plots, determination of stability from Boplets,
Nyquist stability criterion, application of Nyquistability criterion to linear feedback systemsglLmagnitute
versus phase plots, Use of MATLAB for plotting Bo8leNyquist diagram. Closed loop frequency response:
Constant M circles, constant N circles, use of Histthart. Components: A.C. Servo motor, DC senator,
AC tacho meter, synchros, amplidyne, stepper mdodels of Liquid Level control System, Hydrauli8gstem,
Pneumatic System,
TEXT BOOKS
[1]. K. Ogata, “Modem Control Engineering”, PHI Publishe
[2]. I.J. Nagrath, M. Gopal, “Control Systems EnginegtitNew Age International Publishers.
REFERENCE BOOKS
[1]. G.F.Franklin, J.D.Powell, A. Emami, Naeini, “FeedkaControl of Dynamic Systems”, Schaum’s

Outlines, TMH Publishers.
[2]. B.C.Kuo, F. Golnaraghi, “Automatic Control System3dhn Willey & Sons.



(EE15-043) SIGNAL AND SYSTEMS-II (3-1-0)

MODULE-I (10 HOURYS)
Discrete Time Signals and System: DiscretmeTiSignals (Elementary examples, classification
periodic and a periodic Signals energy and Povggrass, Even and odd Signals).
Discrete Time System: Block diagram repred@ntaof discrete time systems, classificatioh
discrete time systems static and dynamic, twa€ant and time - invariant, linear andnsinear, casual
and anti casual, stable and unstable.
Analysis and response (convolution sum) of discréit@e linear L T1 system, Recursive and Non-
recursive discrete time system. Constant coeffig#ferences equations and their solutions, imguls
response of L Tl system, structures of L Tl systeeasirsive and Nonnrecursive realization of FIR
system. correlation of dispute time Signal.
MODULE-II (10 HOURS)
The Z transform: The Z-transform and one-sided afidform, properties of Z-transform, inverse of the
transform, Solution of difference equations. Thedpete Fourier Transform: The OFT and 10FT, refatiip,
OFT with Z-transform, the OFT as a linear transfation relationship of OFT with Z-transformyoperties
of OFT: periodicity, linearity, summery and timeversal of sequence. Circular  convolution, cudar
correlation, circular correction by conuidm, method linear convolution by overlapve methods and
by overlap add method, Circular convolutiond @orrelation by OFT method, Overlap add and $idteeing
by OFT method.
MODULE-III (10 HOURS)
Fast Fourier Transform: Operation counts biyead copulation of OFT, Radix- 2 FFT algonth
Decimation-in-time (DIT) and Decimation-in-frequen@®IF) algorithm, Efficient computation OFT of Tweal
sequences, Efficient Computation of OFT of a 2 Meatl sequences. Design and Digital Filterssuadly and
its implication, Design of linear phase FIRtdik using different windows. Design of IIR dils-Impulse
Invariance Method and Bilinear transformatioetiod.
MODULE-IV (10 HOURS)
Estimation of spectra from finite duratiorgrsils, Non-parametric method of power spectrum
estimations. The Bartieff method and the Blackmad @aukey method. Implementation of Discrete Time
System structure of FOR systems-Direct foroascaded form. Structure IR Systems - Direct fagi 1
realizations
TEXT BOOK
[1]. J.G. Proakis and D.G.Manolakis, “Digital Signal &¥ssing - Principles, Algorithms and Applications”,

PHI Publisher.
REFERENCE BOOKS
[1]. S.Salivahanan, “Digital Signal Processing”, TMH sher.
[2]. J.R.Johnson, “Introduction of Digital Signal Prasiag”, PHI Publisher.



(EE15-048) VLSI THEORY & DESIGN (3-1-0)
MODULE-I (10 HOURS)
Introduction, Historical perspective, VLSI Designetmodologies, VLSI Design Flow, Design,
Hierarchy, Design Styles, CAD Technology, Faliraraof MOSFETS. Fabrication processes, NMOS
Fabrication, CMOS n-well process, Layout Desigresubtick Diagrams ,Full Custom Mark Layout
Design, MOS Transistor, Review of structured aoperation of MOSFET (n-MOS enhancement
type), CMOS, MOSFET v-I characteristics, MOSFET lisgpand small geometry effects. MOSFET
capacitances, Modeling of MOS Transistors-Basincept the SPICE level-1 models, the level-2
and model equations.
MODULE-II (10 HOURS)
MOS Inverters: Basic NMOS inverters, charactersstioverters with resistive load and with n-type SERET
load CMOS inverter and characteristics. MOS Iramstt Switching characteristics and interconneffects:
Delay time definitions and calculation, invertalesign with delay constraints, estiomti of parasitics
switching power dissipation of CMOS inverters.
MODULE-III (10 HOURS)
Combinational MOS logic circuits, CMOS logicircuits, state style, complete logic circuitpass
transistor logic, sequential logic circuitintroduction, SR latch, clocked latcmda flip-flop circuits,
CMOS D latch and edge triggered flip- flop. Dynasitogic circuits: Dynamic logic, basic pripks, high
performance dynamics CMOS circuits, Dynamic R&8RAM, flash memory.
MODULE-IV (10 HOURS)
Systems Design method, design strategies, eppnof FPGA, standard cell based designgdesapture
tools hardware definition languages  hsuc as VHDL, and packages, Xlinx
(introduction),introduction to IRSIM and GOSRlopen source packages), design verificatiod tasting,
simulation of various levels including timing veécgtion, faults models, Design strategies for testhip level
and system level test techniques.
TEXT BOOKS
[1]. Sung Mo-Kang & Yussuf Leblebici CMOS Digital integrated Circuits — Analysis & Dgsi, TMH
Publisher.
[2]. Perry, “VHDL Programming”TMH Publisher.
REFERENCE BOOKS
[1]. Rabey et al., “Digital Integrated CircgtitA Design Perspective”, PHI Publisher.
[2]. Geiger et.al., “VLSI design Techniques &malog and digital circuits”, TMH Publisher.
[3]. R.Johnson, “Introduction of Digital Signal Procesgi PHI Publisher.



(EE15-021ELECTRIC DRIVES AND TRACTION (3-1-0)
MODULE-I (10 HOURS)

Requirements, AC and DC drives, modern trends imedrtechnology, Characteristic of DC. Inductiordan
Synchronous motor drives,(starting, running, speedntrol, braking),size and rating of motors(shtinie,
intermittent, continuous),Mechanical considerat{enslosure, bearing transmission of drive, throwdfain,
pulley and gears noise)

MODULE-II (10 HOURS)

Control for drive systems, Control of D.C. Inductjcand Synchronous motor drives. Control Technidoes
electric drives, Block diagram representation, sfan functions transient response, frequency respand
stability, compensating techniques.

MODULE-III (10 HOURS)

Electric Traction: System of electric traction

Mechanics of Train Movement: Speed- time, distatioge and simplified speed-time curves, Attractfort for
acceleration and propulsion, effective weight, riragsistance, adhesive weight, specific energy utugmd
consumption.

Traction Motors: Review of characteristics of diffat types of DC and AC motors used in traction redr
suitability

MODULE-IV (10 HOURS)

Rating and heating of electric drives, power ld$sating and cooling of motors, Classes and dutysahection
of motors, Drives for specific application like skepaper, Textile Mills control of electric drivesicroprocessor
hardware and software for drive system.

TEXT BOOKS

[4]. V.Subrahmanyam, “Electric Drives”, TMH Publisher.

[5]. M.H.Rashid, “Power Electronics”, PHI Publisher.

REFERENCE BOOKS

[1]. G.K.Dubey, “Electric Drive”, Norasa Publisher.

[2]. B.K.Bose, “Modern Power Electronics and AC DriveBHI Publisher.



(EE15-028) IMAGE PROCESSING (3-1-0)
MODULE-I (10 HOURS)
Digital Image Representation, Digital image od&ssing System, Visual perception, Samplingd a
Quantization, relationship between Pixels, kurTransformers, Walsh, Hadamard and DiscBzisine
Transforms.
MODULE-II (10 HOURS)
Spatial and Frequency domain methods, Enhasgenby point Processing, Spatial Filtering,
Enhancement in the Frequency Domain, Generatib Spatial Masks from Frequency Domain
Specifications, Colour Image Processing.
MODULE-III (10 HOURS)
Image Restoration Degradation Model, Diagondbra of Circulant and Block Circulant of
Matrices, Algebraic Approach to Restoration.verse Filtering, Lease Mean Square Filter,
Constrained Least squares restoration, Iter&e&toration, Restoration in the Spatial Domain.
MODULE-IV (10 HOURS)
Image Compression
Fundamentals, Image Compression Mode, Elementsifofnhation Theory, Error-Free Compression, Image
Compression Standards.
Image Segmentation
Detection of Discontinuity, Edge linking andoundary Detection, Thresholding, Region Oriented
Segmentation ,The use of Motion in Segmentation.
TEXT BOOKS
[1]. R.C.Gonzalez & R.E.Wood, “Digital Imageocessing”, Addison Weslay Publisher.
[2]. B.Channda & D.Dutta, “Digital Image Pessing and Analysis”, PHI Publisher.
REFERENCE BOOKS
[1]. Anil Ku Jain, “Fundamentals of Digitahage Processing”, PHI Publisher.
[2]. Arther R.Weeks Jr.Phi , “FundamentaEtéctronic Image Processing”, Wiley-IEEE Press.



1.
2.
3.

(EE15-045) SIGNAL & SYSTEMS LAB.-II (0-0-3)
Computation of DFT and IDFT
Computation of NDFT and inverse INDFT using thedamgje interpolation method

Prove the general properties of DFT: a) LinedtifyCircular time shifting (c) Circular frequency

shifting, (d) duality (e) N-Point Circular Convoion(f) Modulation and (g) Parseval’s relation.

4.

© N o O

Structure Simulation and Verification

Design of FIR filters (high and low pass) and plair gain responses.

Design of second order IIR band pass and IIR nfiteln and plot their magnitude responses.
Realization of G (z) in Cascade and parallel forms

Design of Butterworth, low pass filter andhebyshev low pass filter using the bilinear

transformation method.

(EE15-007) CONTROL & INSTRUMENTATION LAB
Study of a two-phase AC servomotor and its trarfsfiection parameters.
Find the frequency response of a Lag and Lead cosaper.

To observe the time response of a second ordeegsarith P, PI, PID control and apply PID  control

to a DC servomotor.

To study the characteristic of a relay and analljeaerelay control system (Phase Plane).
Study of a linear system simulator

Study of feedback characteristic using Amplidyne

To study digital control of a simulated system gsam 8 bit microprocessor
Measurements of unknown resistance, inductanceca@pakitance using Bridges.

To plot the displacement-voltage characteristickefgiven LVDT.

Study of a Data Acquisition System.

Study of Synchro-transmitter & synchro-transformer.

Speed measurement of DC Motor by none-contacttrgmsducer.

Calibration of DC Milli-Ammeter by a DC Potentioneet



(EE15-015) ELECTRICAL EQUIPMENT DESIGN & SIMULATION LAB (0-0-6)

1. Design of DC machines
a) Design Simulink model on speed control of sepayatetcited DC motor using armature
resistance control method.
b) Design Simulink model on speed control of sepayaggtited DC motor using field flux control
method.
2. Design of DC machines
a) Design Simulink model on speed control of DC shmmator using armature resistance control
method.
b) Design Simulink model on speed control of DC shunotor using field flux control method.
3. Design of DC machines
Design Simulink model on speed control of DC senwtor.
4. Design Simulink model of three phase induction ano{Squirrel cage) with variable

mechanical torque/speed.

5. Design Simulink model of three phase inductionan@®lip ring) with variable mechanical
torque/speed.

6. Design Simulink model of an alternator.

7. Design Simulink model of synchronous motor fofetiént speed.

8. Design Simulink model of synchronous motor fofetiént mechanical load.

9. Design Simulink model of a single phase transfor(heth in normal operation and fault
condition).

10.  Design Simulink model of a three phase transforfneth in normal operation and fault
condition).

11.  Design Simulink model of half wave (HW) rectifigmcontrolled).
12.  Design Simulink model of full wave (FW) rectifi@Guncontrolled).



SEVENTH SEMESTER

(EE15-038) POWER SYSTEM-III (3-1-0)

MODULE-I (10 HOURS)

Philosophy of protection, Nature, Causeand consequences of faults, Zone of eptimn,
Requirements of a protective scheme, Basic termgyotomponents of protection scheme.

Circuit Breakers: Formation of arc during circuieking. Theories of arc Interruption. Recovery and
restriking voltage, interruption of capacitive aimdiuctive currents. Current chopping. circuit brerakating,
Different types of circuit breakers. Air break afil blast circuit breaker. Plain break and contdll break all
circuit breakers. Minimum oil circuit breaker&acuum circuit breaker, SF6 circuit breakerCDCircuit
breaker.

MODULE-II (10 HOURS)

Relay classification, Principle of different typefselectromagnetic relay. General equation of phase
and magnitude comparators, Duality of compasatElectromagnetic relays, over current ielay
Directional relays, Distance relay- impedance, Rea® and Mho type, Differential relays, Concept
of static and numerical relay.

Feeder Protection, Generator Protection, TransfoRm&tection, Bus Zone Protection

MODULE-III (10 HOURS)

Z bus Algorithm, Symmetrical and unsymmetrical faudalysis for power system, Z bus method in faollysis.
Arrangement of Bus bar, Circuit breaker and isalaturrent limiting reactors in power system aneirth

arrangement calculation of fault MVA for symmettishort circuits. Circuit breaker capacity.

MODULE-IV (10 HOURS)
Power System Stability, Steady State Stabilfyansient stability, Swing equation, Equata

criterion for stability, critical clearing aley point by point Methods of improvement toénsient stability.
Voltage stability, concept, causes and counternteasu

Load frequency control, PF versus QV control.

TEXT BOOKS

[1]. Van C Warrington, “Protective Relays-Vol.-l & lIJohn Wiley & Sons Publisher.

[2]. Ravindranath, M.Chander, “Power System Protectimh@witch Gear”, Wiley Eastern Ltd. Publisher.
REFERENCE BOOKS

[1]. John J Grainger, W. D. Stevenson, “Power SystemyAisd, TMH Publication

[2]. P. Kundur, “Power System Stability and Control”, FANPublication



(EE15-003) COMMUNICATION SYSTEMS-I (3-1-0)

MODULE-I (10 HOURS)

Elements of Communication System-Analogue Systeigitd) System, Distinguishing features. Electrometim
Spectrum. Bandwidth. Comparison between AnaloguBigital Communication Systems. Baseband Signals,
Analogue Signal, Digital Signal. Converting an agale signal to Digital Signal: Sampling, Nyquistit€ia.
Information and Sampled value. Quantization andaBinCoding of sampled values. Transformation ofeBas
band signal from Time domain to Frequency domaih\dne-versa. F.T. of few simple baseband signals.
MODULE-II (10 HOURS)

Time Division Multiplexing (TDM), Frequency Divisio Multiplexing (FDM). Inter Symbol Interference and
Crosstalk. Digital Baseband Signal Formats-UnipolBipolar, NRZ and RZ Pulse Code Modulation,
Quantization error. Companding Pre-emphasis an@érghasis. TDM of 8-bit PCM Signal. Digital Baseband
Reception. Conceptual Definition of Matched FiltBinary Matched Filter Detector. Modulation Techmg:
Need for Modulation, Analogue Modulation Techniqué@snplitude Modulation (AM), Depth of Modulation,
Modulated Waveform, Powers in Carrier, and SidebaEneration of DSBSC and SSB, Balanced Modulator,
AM Demodulators.

MODULE-III (10 HOURS)

Frequency Modulation (FM)- Frequency Deviation, quency Modulated Waveform, Spectrum. Narrow Band
FM and Wideband FM. Generation of FM; Narrow Bankl Modulator, Wideband FM Modulator, FM
Discriminator.

Digital Modulation Techniques.Phase Shift Keyingk, Frequency Shift Keying (FSK) — their Basicreiple,
Waveform, Generation and Detection. Ideal low p&=d pass and Band rejection filters — their impul
Response. (no mathematical derivation).

MODULE-IV (10 HOURS)

Noises in Communication Systems: Sources of Ndi¥hjte noise, Narrow Band Noise. Spectral Density
Function of Noise (no derivation explaining itslityi in noise performance evaluation of a Commuticza
System). SNR of AM, FM, PSK-PCM-Simple derivatiomdaor Interpretation of Standard SNR expressions in
each case. Noise bandwidth, Available Power, Ndé&seperature Two port noise Bandwidth, Input Noise
Temperature, Noise Figure, Equivalent noise tentperaf a cascade. An example of a receiving system

TEXT BOOKS

[1]. Martin S. Roden, “Analog and Digital Communicatigystems”, SPD Publisher.

[2]. Communication Systems by R. P. Singh and S. D.esaiH Publisher.

REFERENCE BOOKS

[1]. H.Tanb and D. L. Shilling, “Principle of Communiaat System”, TMH Publisher.

[2]. B.P.Lathi, “Modern Analog and Digital Communicatip@xford Publisher.



(EE15-006) CONTROL SYSTEM ENGINEERING-II (3-1-0)
MODULE-I (10 HOURS)

State Variable Analysis and Design: Introductiomn€epts of State, Sate Variables and State Modate S
Models for Linear Continuous-Time Systems, Staterialdes and Linear Discrete-Time Systems,
Diagonalization, Solution of State Equations, Catsef Controllability and Observability, Pole Réacent by
State Feedback, Observer based state feedbacklcont

MODULE-II (10 HOURS)

Introduction of Design: The Design Problem, Pretiary Considerations of Classical Design, Realipatié
Basic Compensators, Cascade Compensation in TimenaD@Reshaping the Root Locus), Cascade
Compensation in Frequency Domain(Reshaping the Btaig,

Introduction to Feedback Compensation and RobustrGldSystem Design.

Digital Control Systems: Advantages and disadvagganf Digital Control, Representation of Sampledcpss,
The z-transform, The z-transfer Function. Trangterction Models and dynamic response of Sampled-dat
closed loop Control Systems, The Z and S domaiati®eiship, Stability Analysis.

MODULE-III (10 HOURS)

Nonlinear Systems: Introduction, Common PhysicahMoearities, The Phase-plane Method: Basic Caiscep
Singular Points, Stability of Nonlinear System, Swmuction of Phase-trajectories, The Describing diion
Method: Basic Concepts, Derivation of Describingn&tions, Stability analysis by Describing Functidethod,
Jump Resonance, Signal Stabilization.

Liapunov’s Stability Analysis: Introduction, Liapaw's Stability Criterion, The Direct Method of Liapov and
the Linear System, Methods of Constructing LiapuRaactions for Nonlinear Systems, Popov’s Criterion
MODULE-IV (10 HOURS)

Optimal Control Systems: Introduction, Parameteti@igation: Servomechanisms, Optimal Control Proide
State Variable Approach, The State Regulator Propl€he Infinite-time Regulator Problem, The Output
regulator and the Tracking Problems, Parametem@mition: Regulators, Introduction to Adaptive Goht

TEXT BOOKS

[1]. K. Ogata, “Modem Control Engineering”, PHI Publishe

[2]. I.J. Nagrath, M. Gopal, “Control Systems EnginegtitfNew Age International Publishers.

REFERENCE BOOKS

[1]. J.J.Distefano, lll, A.R.Stubberud, I.J.Williams g&dback and Control Systems”, TMH Publisher.

[2]. K.Ogata, “Discrete Time Control System”, Pearsondation Asia Publisher.



(EE15-025) EMBEDDED SYSTEMS (3-1-0)
MODULE-I (10 HOURS)

Introduction to Embedded Systems: What is an Embgdlystem, Embedded systems Vs. General computing
systems, history of Embedded Systems, Classifitatib Embedded Systems, major application areas of
Embedded Systems Purpose of Embedded Systems.

The typical Embedded Systems: Core of the Embe8gietém, memory, Sensors and Actuators, Communicatio
Interface, Embedded Firmware, other system compenBCB and passive components.

MODULE-II (10 HOURS)

Hardware Software co-design and programme modelingdamental Issues in Hardware —Software co-design
computational models in embedded design, Intrododt unified modeling language (UML), hardwaretsafe
trade off s.

Embedded Hardware design and developments: Andigr&nic components, Digital Electronic Components
VLSI and Integrated Circuit design.

Embedded Firmware design and developments: Embdeided/are design approaches,

Embedded Firmware development languages, Progragnmimbedded C.

MODULE-III (10 HOURS)

Real time operating System (RTOS) based Embeddeter8yDesign: Operating System basics, types of
operating Systems Task process and threads, nwaéipsing and multitasking, Task scheduling, Threads
processes and scheduling: Putting task communatiask, synchronization, Device drives, How to choase
RTOS

MODULE-IV (10 HOURS)

The Embedded System Development Environment:

The integrated Development Environment (IDE), Type$ files generated on Cross compilation,
Dissembler/Decompiler, Simulators, Emulators antudging, Target Hardware Debugging.

Design Case Studies: Digital Clock, Battery opat&enartcard Reader, Automated meter reading sy&i&iR)

and Digital Camera.

TEXT BOOKS

[1]. Shibu K.V, “Introduction to Embedded Systems”, TN#dblication.

[2]. Rajkamal, “Embedded Systems —Architecture, Progriaigmnd Design”, TMH Publication.

REFERENCE BOOKS
[1]. Frank Vahid, Tony D. Givargis, “Embedded System ies— A Unified Hardware/Software

Introduction”, John Wiley Publisher.
[2]. David E. Simon, “An Embedded Software Primer”, FRdblication.



(EE15-027) HVDC TRANSMISSION (3-1-0)
MODULE-I (10 HOURS)

Introduction, Comparison of AC and DC transmissigpplication of HYDC Transmission, Description of
HVDC transmission systems, Planning of HVDC trarssioin, Power carrying capability of AC and DC lines
Modern trends in HVDC transmission, Research andldpment.

HVDC Converters: Basic conversion principle, Setettof converter configuration, Rectifier operation
Converter bridge characteristics, Inverter operatizvelve pulse converter, Converter harmonics.

MODULE-II (10 HOURS)

Converter and HVDC control: Principle of DC link @eool, Converter control characteristics, Systemticm
Heirarchy, Firing angle control, Current and extimec angle control, Reversal of dc power flow, Migdition to
the basic characteristics, Tap changer controlerdifit control levels, power flow control, Telecoomitation
requirements.

MODULE-III (10 HOURS)

Muliterminal HVDC: Application, Types of MTDC systes, Control and protection of MTDC systems, Stufly o
MTDC systems.

Converter Faults and Protection: Introduction, Gater faults, Protection against over currents,r@edtages in
Converter station, Surge arresters, Protectiomagaier voltages.

MODULE-IV (10 HOURS)

Harmonics and Filter: Introduction, Generation odirionics, Design of AC filters, Design criteria,sm
factors, network impedance, circuit modeling, Tuffitdr, self-tuned filters, High pass filters, TeygC damped
filters, DC filters, Alternative methods of harmorglimination, Magnetic flux compensation, Harmoimigction,
Ripple injection, Carrier frequency and RI Noise.

TEXT BOOK

[1]. Padiyar K. R., “HVDC power transmission System” |[&i Eastern Ltd. Publisher.

REFERENCE BOOKS
[1]. Arrillaga J., “High Voltage direct current transiisn”, Peter Peregrinus Publisher, London.

[2]. Kimbark E. W., “Direct Current transmission”, vdl, John Wiley Publisher.



(EE15-040) POWER QUALITY (3-1-0)
MODULE-I (10 HOURS)

Overview of Power Quality and Power Quality Stamddnterest in Power Quality, Power Quality, Vokag
Quality ,Overview of Power Quality Phenomena ,Po@eiality and EMC Standards ,Long Interruptions and
Reliability Evaluation, Introduction, Observatioh ®ystem Performance , Standards and Regulatioreview

of Reliability Evaluation ,Basic Reliability Evaltian Technique, Costs of Interruptions

MODULE-II (10 HOURS)

Short Interruptions, Introduction, Terminology ,@in of Short Interruptions, Monitoring of Short émtuptions
,Influence of Equipment , Single Phase TrippingpocBastic Prediction of Short Interruptions

MODULE-III (10 HOURS)

Voltage Sags — Characterization, Introduction, &gt Sag Magnitude Voltage Sag Duration, Three Phase
Unbalance, Phase —Angle Jumps ,Magnitude and rage Jumps for three phase Unbalanced Sag®rOth
Characteristics of Load Influence on Voltage S&ggys due to Starting of Induction Motors

MODULE-IV (10 HOURS)

Mitigation of Interruptions and Voltage Sags, Ovew of Mitigation Methods, Power System Design
Redundancy Through Switching, Power System Ded$tgadundancy through Parallel Operation, The System —
Equipment Interface

TEXT BOOK

[1]. Roger C.Dugan, “Electrical Power Systems Quality¥iH Publisher.

REFERENCE BOOKS
[1]. M.H.S Bollen, “Understanding Power Quality ProblénWiley-Blackwell Publisher, IEEE Press.

[2]. C. Sankaran, “Power Quality”, CRC Press Publisher.



(EE15-014) ELECTRICAL ENGINEERING MATERIALS (3-1-0)
MODULE-I (10 HOURS)

Conductivity of Metal: Introduction, factors afférg the resistivity of electrical materials, motioh

an electron in an electric field, Equation of matiaf an electron, current carried by electrons, ititgbenergy

levels of a molecule, emission of electrons fromtaise thermionic emission, photo electric emissifiald

emission, effect of temperature on electrical catigity of metals, electrical conducting materiateermal

properties, thermal conductivity of metals, thertaogic effects.

MODULE-II (10 HOURS)

Dielectric Properties: Introduction, effect of &ldictric on the behavior of a capacitor, polaratithe dielectric

constant of monatomic gases, frequency dependenpermittivity, dielectric losses, significance tife loss

tangent, dipolar relaxation, frequency and tempeeatlependence of the dielectric constant, diéteptoperties

of polymeric system, ionic conductivity in insulegpinsulating materials, ferroelectricity, piezsaticity.

MODULE-III (10 HOURS)

Magnetic properties of Materials: Introduction, €ddication of magnetic materials, diamagnetism,

paramagnetism, ferromagnetism, magnetization cuthve,hysteresis loop, factors affecting permegbiihd

hysteresis loss, common magnetic materials, magregtonance.

MODULE-IV (10 HOURS)

Semiconductors: energy band in solids, conductesiconductors and insulators, types of semicoodsict

Intrinsic semiconductors, impurity type semicondugctdiffusion, the Einstein relation, hall effe¢dhermal

conductivity of semiconductors, electrical conadvityi of doped materials.

TEXT BOOKS

[1]. C.S.Indulkar and S. Thiruvengadam, S., “An Intraércto Electrical Engineering Materials”, S.Chand
and Company Ltd. Publisher.

[2]. Kenneth G. Budinski, “Engineering Materials”, PHIlifisher.

REFERENCE BOOKS
[1]. S.P.Seth, “A Course In Electrical Engineering Miaisf, Dhanpat Rai Publisher.

[2]. Technical Teachers Training Institute, Madras, tiieal Engineering Materials”, TMH Publisher.



(EE15-026) ENERGY MANAGEMENT (3-1-0)
MODULE-I (10 HOURS)

General principles of energy management and emaegyagement planning; application of Pareto’s

model for energy management; obtaining managenugptost; establishing energy data base;

conducting energy audit; identifying, evaluatingdamplementing feasible energy conservation oppitigs;

energy audit report; monitoring, evaluating andiofelng up energy saving measures.

MODULE-II (10 HOURS)

Energy efficiency analysis; thermodynamics and gyecoefficient of performance; energy effectivesies

management of heating, ventilating and air-connditig (HVAC) — principles, opportunities, case sag]i

management of process energy- principles, oppadidsnicase studies; management of electrical laddighting

- management opportunities with electric driveghtiing, heating and electrolytic systems; electricead

analysis; peak demand control; computer-aided @nemgnagement; cogeneration; forms of cogeneration;

feasibility study for cogeneration.

MODULE-III (10 HOURS)

Energy efficiency of turbines, compressors and murtirief treatment only); specific energy consumpti

parameters affecting specific energy consumptienj fargeting technique.

Lighting- Energy efficient light sources-Energy servation in Lighting Schemes- Electronic ballastver

quality issues-Luminaries, case study.

MODULE-IV (10 HOURS)

Financial evaluation of energy projects; cash floedel; time value of money; evaluation of proposgiayback

method, average rate of return method, internal odtreturn method, present value method, profitghindex,

life cycle costing approach, investment decisiod ancertainty; consideration of income taxes, dgpti®n and

inflation in investment analysis.

TEXT BOOKS

[1]. Pradeep Chaturvedi “Energy Management: Challengethé Next Millennium”, Vedams eBooks (P)
Ltd. Publisher.

[2]. Paul O’Callaghan, “Energy management”, TMH Publishe

REFERENCE BOOKS

[1]. Craig B Smith, “Energy management principles”, Rengn Press.

[2]. Albert Thumann “Handbook of Energy Audits”, Fairmidtublishers.



(EE15-010) DIGITAL IMAGE PROCESSING (3-1-0)

MODULE-I (10 HOURS)
Introduction & Digital Image Fundamentals: The @rigf Digital Image Processing, Examples of Fiegls Use

Digital Image Processing, Fundamental Steps int&8ligginage Processing, Components of an Image Psimges
System, Image Sampling & Quantization, Some Basiati®nships Between Pixels, Linear & Non-Linear
Operations. Image Enhancement in Spatial DomaieS®asic Gray Level Transformations, Histogram
Processing, Enhancement Using Arithmetic/Logic @pens, Basic of Spatial Filtering: Smoothening t&pa
Filters, Sharpening Spatial Filters.

MODULE-II (10 HOURS)

Image Enhancement in Frequency Domain: Introductmrihe Fourier Transform, Smoothening Frequency
Domain Filters, Sharpening Frequency Domain Filtefomographic Filtering, Implementation. Image
Restoration: A Model of the Image Degradation/Rediton Process, Noise Models, Restoration in tleséhce

of Noise Only Spatial Filtering, Periodic Noise Retlon by Frequency Domain Filtering, Linear Pasiti
Invariant Degradation, Estimating the Degraded Eanglnverse Filtering, Wiener Filtering, Constrad Least
Squares Filtering, Geometric Mean Filter, Geoméfrensformation- Spatial Transformation.

MODULE-III (10 HOURS)

Color Image Processing: Color Fundamentals, Colodéls, Pseudo color Image Processing, Basic ofGalbr
Image Processing, Color Transformations, Smootige&inSharpening, Color Segmentation, Noise in Color
Images. Morphological Image Processing: Prelimagrilation and Erosion, Opening and Closing. Hiteor-
Miss Transformation, Some Basic Morphological Aiguns, Extension to Gray-Scale Images. Image
Segmentation: Detection of Discontinuities, Edgeking and Boundary Detection, Thresholding, Redaised
Segmentation, Segmentation by Morphological WatgtshMotion Based Segmentation.

MODULE-IV (10 HOURS)

Image Compression: Need for Data Compression, IrGagepression Models, Elements of Information Theory
Error-Free Compression, Lossy Compression, ImagmpEession Standards. Representation & Description:
Representation, Boundary Descriptors, Regional f@scs, Use of Principle Components for Descriptio
Relational Descriptors. Object Recognition: PatekrPattern Classes, Recognition Based on Decibimoretic
Methods, Structural Methods.

TEXT BOOKS

[1]. R.C.Gonzalez & R.E.Wood, “Digital Imageocessing”, Addison Weslay Publisher.

[2]. B.Channda & D.Dutta, “Digital Image Pessing and Analysis”, PHI Publisher.

REFERENCE BOOKS

[1].  Anil Ku Jain, “Fundamentals of Digital Iga Processing”, PHI Publisher.

[2]. S. Jayaraman, S. Esakkirajan, T. Veerakufidgital Image Processing”, TMH Publisher,



(EE15-031) MODELLING & SIMULATION (3-1-0)

MODULE-I (10 HOURS)
System: concept, environment, stochastic actiyittestinuous and discrete time systems, system Ifiragland
types of system models, Cobweb model, Distribuagdnhodel.
Subsystems, corporate models and their segmepespfysystem studies, analysis, design and poistolat
MODULE-II (10 HOURS)
Continuous system simulation: system models, difféal equations, analog methods, CSMP, feedbadk an
interactive simulation, real time simulation.
System dynamics: Exponential growth and decay nsodebistic curves, system dynamic diagram, multi-
segment models, time delays, feedback in socioeansystem, world models.
MODULE-III (10 HOURS)
Random number generators and output data analysia ingle system, statistical techniques for caning
attentive systems, Variable reduction techniques
Probability concepts in simulation, Queuing systamival of patterns, exponential, erlang and hygpgronential
distributions, service time, queuing disciplinegasures of queues, mathematical solutions.
MODULE-IV (10 HOURS)
Discrete system simulation: discrete events, remtesion of time, generation of arrival patternisnudation
programming tasks, gathering statistics, countedssammary of statistics, measuring utilization aodupancy,
recording distributions and transit times.
Bond graphs for simple electrical and mechanicaireering systems modeling and simulation of hyfitau
thermal and manufacturing systems.
TEXT BOOK
[1]. A.M.Law and W.D.Kelton, “Simulation Modelingnd Analysis”, TMH Publishers.
REFERENCE BOOKS
[1]. G. Gordon, “System Simulation”, PHI Publisber
[2]. A. Mukherjee and R Karmakar, “Modeling andrbiation of Engineering Systems through

Bond Graphs”, Narosa Publishing House, CRC Press



11.
12.
13.
14.
15.
16.

17.
18.

19.

(EE15-039) Power system Lab. (0-0-3)

Determination of operating characteristics of bibdiferential relay.

Determination of operating characteristics of atuition type overcurrent relay.

Study of Ferro resonance phenomenon of no-lodld, lliigid & critical load conditions.

Determination of A, B, C, D parameters of an agidfi transmission line a transmission line.
Determination of transient and sub-transient reaeaf a 3-phase alternator.

Calibration of different surface gaps for measuneneé high voltage (Sphere-sphere, Pin-pin, DiscHi
and Dry flash over test on different types of iasats by 100 kV AC and 280 kV DC

Study of impulse generator and generating staridgrdise wave shape.

Measurement of loss tangent and dissipation fagging high voltage Schering bridge. Testing of
insulating oil.

Parallel operation of two alternators and effedtofoad sharing.



EIGHTH SEMESTER

(EE15-004) COMMUNICATION SYSTEMS-II (3-1-0)

MODULE-I (10 HOURS)

Antennas and Propagation of Radio Waves: DipoleeAma and Parabolic Reflector Antenna-their Priecifl
Operation, Radiation Pattern and Gain PropagatidRadlio wave over ground and through ionosphenee laf
Sight Propagation of Microwave Signal.

MODULE-II (10 HOURS)

Mobile Communication: Cellular Communication SysteBlock Schematic description, Cellular frequency
bands, Digital Technology, Cellular Concept, Caiesi Roaming facilities. Received Signal, Fadingaept of
diversity reception. Multiple access facilities.

MODULE-III (10 HOURS)

Optical fiber system: Elements of Optical Fiber Qommication System, Basic Optical Laws and Definigio
,Optical Fiber Modes and Configurations, Singleddd-iber , Graded Index Fiber Structure, Attenuatod
Distortion in Optical Fibers, LED and LASER Diodd3lN Photo Detector, Avalanche Photo Diode, Optical
Fiber Systems Link Budget.

MODULE-IV (10 HOURS)

Satellite Systems: Kepler' s law, Satellite Orbi€pacing and Frequency Allocation, Look Angle, @bi
Perturbation, satellite Launching, Earth Statiomatefliite Sub-Systems, Satellite System Link Modélmk
Equations, Multiple Access, Direct Broadcast SitteBervices, Application of LEO, MEO and GEO Huiss.
TEXT BOOKS

[1]. Constantine A. Balanis, “Antenna Theory”, @§ilPublishers

[2]. Theodore S. Rappaport, “Wireless CommunicetipPHI Publishers.

REFERENCE BOOKS

[1]. Gred Keiser, “Optical fiber communication”’MH Publishers.

[2]. Timothy Pratt, Charles Bostian and Jeremyadt, “Satellite Communication”, Wiley Publishers.



(EE15-011) DIGITAL SIGNAL PROCESSING (3-1-0)
MODULE-I (10 HOURS)

Discrete time signal and system: discrete- timaalg(some elementary examples, classificatiorisufrete-time
signals), discrete- time system (block diagramesgntation, classification and interconnection is€réte time
system), analysis of discrete time linear time-ifarat system (response of LTI systems to arbitiaputs,
properties of convolution and interconnection ofl Isfstems, casual linear time-invariant systenedikty of
linear time-invariant system), discrete-time systamescribed by difference equations, structureTdfdystem,
recursive and non-recursive realization of FIReys, correlation of discrete time system.

MODULE-II (10 HOURS)

The Z-transform: the Z-transform, properties of@asform, inverse of Z-transform, the one-sidedafi$form.
The discrete fourier transform: frequency domaimging, the DFT, relationship of DFT to other tséorms,
properties of the DFT, circular convolution, ciraulcorrelation, circular correlation by convolutiomethod
linear convolution by overlap save method and bgriay add method.

MODULE-III (10 HOURS)

Fast Fourier transform: operation counts by direaputation of DFT, divide and conquer approach to
computation of the DFT, radix-2 FFT algorithm, deation-in-time (DIT) and decimation-in frequencyl@p
algorithm, efficient computation of the DFT of reglquences and a 2N-point real sequence.

Design of digital filter: causality and its implemntation, design of linear phase FIR filters usiriffedent
windows, design of IR impulse response methodlilnokar transformation method.

MODULE-IV (10 HOURS)

Power spectrum estimation: estimation of spectanffinite duration signals, non-parametric methéganver
spectrum estimations, the bartieff method, blackmathod and tukey method.

Implementation of discrete time system: structdrelR and IIR filters.

TEXT BOOKS
[1]. J.G. Proakis and D.G.Manolakis, “Digital Signal &ssing - Principles, Algorithms and Applications”,
PHI Publisher.

[2]. Sanijit Mitra “Digital Signal Processing — A Compubased approach” TMH Publisher.
REFERENCE BOOKS

[1]. S.Salivahanan, “Digital Signal Processing”, TMH sher.

[2]. J.R.Johnson, “Introduction of Digital Signal Prasiag”, PHI Publisher.



(EE15-047) UTILIZATION OF ELECTRICAL ENERGY (3-1-0)

MODULE-I (10 HOURS)

Electric Drives: Type of electric drives, choice mibtor, starting and running characteristics, speeutrol,
temperature rise, particular applications of eledfrives, types of industrial loads, continuougeirmittent and
variable loads, load equalization.

MODULE-II (10 HOURS)

Electric heating and welding: Advantages and mettmfdelectric heating, resistance heating, induckieating
and dielectric heating, design of heating elemént, furnaces, Coreless Induction furnace Electreldng,
resistance and arc welding, electric welding eqeiptncomparison between A.C. and D.C. Welding,
MODULE-III (10 HOURS)

lllumination Fundamentals: Introduction, terms usadillumination, laws of illumination, sources difjht,
lighting sources and their use in domestic, steeet industrial lighting, Energy considerations, toneetry,
Discharge lamps, MV and SV lamps — comparison betviengsten filament lamps and fluorescent tubes
MODULE-IV (10 HOURS)

Electric Traction:Traction Principles - Types of systems, servicassupply systems, Special features of traction
motor, tractive effort, methods of electric brakiplggging, rheostatic braking and regenerative ibgk
Mechanics of train movement. Speed-time curveslifiterent services — trapezoidal and quadrilatepgled time
curves.

TEXT BOOKS

[1]. E. Openshaw Taylof‘Utilisation of Electric Enerdlyy Orient Longman Publisher.

[2]. Partah “Art & Science of Utilization of electrical EnergyDhanpat Rai & Sons Publisher.
REFERENCE BOOK

[1].  C.L. Wadhwa “Generation, Distribution and Utilization of elecal Energy, New Age International
(P) Limited, Publishers.



(EE15-041) PROCESS CONTROL & INSTRUMENTATION (3-1-0)
MODULE-I (10 HOURS)
Process Dynamics:Introduction to process control. Dynamic modelingemgineering systems. Review of
Laplace transforms.
First order, second order systems. Systems witle tielays. Interacting & non-interacting proces$ascess
identification. MIMO processes.
MODULE-II (10 HOURS)
Feedback control:Feedback control. Block diagram. Feedback contlleID control etc. Typical time-domain
responses of feedback control systebesign of feedback control systems.
Stability analysis of closed-loop control systefRReuth stability criterion. Root locus technique.
Frequency response analysis.. PID controller tumiethods such as Ziegler-Nichols.
MODULE-III (10 HOURS)
Advanced process control:Feedback control of systems with dead time or sweresponse, Feed forward
control, cascade control, ratio control, selectiwatrol etc.
Introduction to digital control. Multi loop and miiMariable control.
MODULE-IV (10 HOURS)
Instrumentation: Introduction to performance characteristics of efiéint transducers and systems, Dynamic
analysis of measurement systems, errors in institatien systems ,Measuring devices for flow, terapee,
pressure and level, transmitters, transmissiors lifieal control elements and their calculationd selection.
TEXT BOOKS
[1]. Seborg,D.E. Edgar,T.F., Mellichamp,D.A., “Procesm@mics and Control”, John Wiley & Sons
Publishers.
[2]. Coughanowr, D.R. “Process Systems Analysis andr@onTMH Publishers.
REFERENCES BOOKS
[1]. Liptak, B.G. “Instrument Engineer's Handbook, Vokim & Il Process Measurement and

Analysis”, CRC Press.

[2]. Smith, C.A. and Corripio, A.B., “Principles and ptiae of automatic process control”, Wiley

Publishers.



(EE15-046) SIGNALS AND SYSTEMS (3-1-0)

MODULE-I (10 HOURS)

Introduction of Signals, Classification of SignalSeneral Signal Characteristics, Signal energy &véto

Continuous-Time Signals, Discrete-Time Signals

Basic System Properties, Systems with and withcernory, Invertibility, casuality, Stability, Time variance,

Linearity, Linear Time Invariant (LTI) Systems, Diste Time LTI Systems, Convolution

Representation of Linear Time-Invariant Discretea@i Systems Convolution of Discrete-Time Signals

Convolution, Representation of Linear Time-Invati@ontinuous-Time Systems Convolution of Contindous

Time Signals, Properties of LTI Systems, Casudkesys.

MODULE-II (10 HOURS)

Fourier Representations for Signals: Representati@iscrete Time Periodic signals, Continuous TiRegiodic

Signals, Discrete Time Non Periodic Signals, Cartirs Time Non-Periodic Signals, Properties of Fauri

Representations,

Sampling: Sampling theorem, Nyquist rate, Recoostin of continuous time signal from its samples.

MODULE-III (10 HOURS)

Modulation Types and Benefits, Full Amplitude Modtibn, Pulse Amplitude Modulation, Multiplexing, &e

and Group delays.

Representation of Signals using Continuous time @emExponentials: Laplace Transform, Unilateraplaze

Transform, its inversion, Bilateral Laplace Tramsfp Transform Analysis of Systems.

MODULE-IV (10 HOURS)

Representation of Signals using Discrete time Cemplxponentials: The Z-Transform, Properties of iBegf

convergence, Inverse Z-Transform, Transform Analg$iLTI Systems, Unilateral Z Transform.

TEXT BOOKS

[1]. Simon Haykin and Barry Van Veen, “Signals and Syste John Wiley & Sons Publisher.

[2]. Alan V. Oppenheim, Alan S. Willsky, with S. Hamig, Hamid Nawab, “Signals and  Systems”, PHI

Publications.

REFERENCE BOOKS

[1]. Hwei Hsu, “Signals and Systems”, Schaum's OutlikBHTPublisher.

[2]. Edward w. Kamen and Bonnie s. Heck, “FundamentdisSignals & systems using Web and
MATLAB”, PHI Publishers.



