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*Teacher Assessment shall be based following components: Uuiz/Assignment! Project/Participation in
Clwas, given that no component shall exceed more than 10 marks.

Course Ohjectives:
Any electronic trade has its basis on a cerain number of componenis and some basic
standard circeits, These common circuits are applied in all sections of the Electronics
lechnology. To leamn the basic methods for the design of digital circuits and provide the
fundamental Concepts used in the design of digital systems. To miroduce basic
puostulates of Boolean algebra and shows the correlation between.

Course Ouicomes:

Aler the successful completion of this course students will be able 1o
|, Understand the basic physics of carrier transport in bulk semiconductors and real device

slructures.

. VInderstand the fundamentals of operation of the main semiconductor electronic devices.

Understand the basic parameters of electronic devices, their performance, and limiting

lnctors.

4, lnderstand the basic principles of electronic deviee operation with emphasis on hipolar
transistors, and unipolar microwave devices,

1, To introduce the concepls and techniques associated with the number systemns and codes.
To minimize the logical expressions using Boolean postulates.

B, To design various combinational and sequential circuits

Nyllubus:

» UNITI
Remiconductor Diode
PN Junction diode theory, forward and reverse-biased junctions, reverse-hias breakdown. Zener
ad avalanche breakdown, load line analysis, behavior of PN junction characteristics,
femperature dependence, concept of junction capacitance in forward and reverse bias conditions,
dlode charucteristics, diode applications: rectifier, Clipper and clamper circuit, different types of
llodes: sener dicdes, varactor diodes, Tunnel diode, photo-diodes, LED, Schottky diode, Laser
dlodes.

UNIT N
Teansistors: BIT. FET, MOSFET, Types, working principle, characteristics, and region of

operation, load HMGT&LTMI'“M (fixes biasing, self biasing). early effect
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Bachelor of Technology (Railway Engineering)
SEMESTER IV (w.e.f. Batch 2018-19)

UNIT 11l

Transistors Amplifier: Small Signal BJT amplifiers: AC equivalent circuit, hybrid, re model and
thelr use in amplifier design, Multistage amplifiers, frequency response of basic & compound
ponllgurntion, Power amplifiers: Class A, B, AB, C and D stages. push-pull amplifier (their
eMelency and power Dissipation).

UNIT IV

Feedback & Oscillator Circuits: Effect of positive and negative feedbacks, basic feedback

lopologics & their properties, Analysis of practical feedback amplifiers. Sinusoidal Oscillators,

ratlon of oscillators, types of wransistor oscillators (RC, LU and Crystal), Multivibragors:
table and Astable Multivibrator, basic operation of the 555 timer.

LNIT ¥

Operational Amplifiers: Op-Amp Basics, ideal and practical Op-Amp circuits, differential and
gommaon mode operation, Inverting & Non Inverting Amplifier, OpAmp applications: Summing
amplifier, Integrators and differentiators, Instrumentation amplifier,

Lt of Practicals:

|, V-l Choractenistics of different types of Diodes.

2, Design of various clipping and clamping circuits.

1, Design half & full wave rectifier

4. Design & Analvsis of transistor amplifier in CE, CB & CC configuration.
8 Design & Analyvsis of JFET Amplifier,

6, Design & Analysis of MOSFET Amplifier.

7. Study of power amplifiers of vanious classes.

K. Siedy of vanous oscillators,

9. Char. of Op-Amp (input offset voltage. slew rate CMRR, BW, Input bias current )
10, Study of Op-Amp as a comparator.

Text Books:

1. Engineering Physics by Dr, S, L. Gupta and Sanjeev Gupta, Dhanpat Rai Publication, New
Delh

. Neamen- Semmconductor Physics and Devices TMH

. Bhattacharya & Sharma- Solid State Electronic Devices- Oxford

. Maini & Agrawal- Electronics Devices and Circuits- Wiley
Morris Mano, “Digital Design™ PHI

8, "Digital Electronics”, Bignill & Donovan.

6, “Digital Integrated Circuit™ ALK Gautam-Katson Publication.

Reference Books:

1. M. 5. Tyag, Introduction to Semiconductor Materials and Devices, John Wiley & Sons Inc.

. Michacl Shur, Introduction to Electronic Devices, John Wiley & Sons Inc., 2000.

R. T. Howe and C. G. Sodini, Microelectronics: An Integrated Approach, Prentice- Hall

Inc. 1997,

. Ben G. Streetman, Solid State Electronic Devices, PHA, 5th Ed, 2001.

Robert L Bovlestad, Louis Nashelsky; Electronic Devices and Circuits; Pearson

1. B. Gupta, Electronic Devices and Circuits, Published by § K Kataria and Sons

. Jacob Millman, Cnstos C Hnl}{ia:., Satyabrata Jit; Electronic Devices and Circuits:

MeGraw- Hill A —
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Logends L. - Lecture. T - Tutorinl Tencher Gruided Shuders Activity; I Brastiesl, O - Credit;
*Temcher Assessment shull be bassd following components: Criis' Assignment’ Project/ Paticipation i
Class, given that mo component shall exceed mone than 20 marks

Course Educational Objectives (CEOs):
To introdwction with (A Fluld and s propestics. (B behavior of fluid under various
condtins, (€3 Applications

Cowrse ODutcomes (C0s):
Adfter the successfl completion of this course siudents will be able o
1.  Undersand the fundamentals of fhuld nwechanics.
2 lUnderstand bosics of compressshile flow
3 Uniderstand findoammentats of flow thmoyh pipes
4,  Undvrsiond siatficy, dynamics and varioos approaches to fuld mecharics.

Syllabus

Unit - 1

Flow and Fluid Properties: Viscosity, relationship between stress and stram-rite for Newlonan
fluids, incompressible and compressible fows, differences between lnmdnur and turbulent fiows,
Hydrostatics forces: Buovancy and floatation, manometer, forces on submerged and floating
hadies, stability conditions,

Ui - 10

Kinematics: Types of Muid Now, rate of flow or dischorge continuity equation, vebooly wnd
acceleration, veloclty potential function and stresm function, types of mation, vorex flow.

Ident Row: Unifocm fow, source ow, sink fow, froe vores fow,

skt - 111

Differeniial Analysis: DifMerentlal equations of mass and momentum for mcompressibiie fows,
mnviscid - Fuler equation and viscous flows - MNavier-Stokes equations, Bermoulli”s egianon from

ﬂ\lt%fy\{ r::,ﬂL{\:.r/
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Thimh Eveeilemee. Live Exgelfoce

Widar's oquuthon snd assamptions, concept of fluld rolstion, vorticity, stream function, Exact
salitions o Navier-Stokes eguation for Coquette Flow and Poisesille flow, Ornifices and
multhpieve . classificutions of and flow through orifice, hydraulic coefficients, experimental
determination of hydroulic coeflficiems, classificpion pnd fow through convergent and divergent
mumithplese

-1V
wﬂnl Analysis; Introduction, secondary or derived quantities, methods of dimensional
analyala, model analysis, similitudes-types of similuritiés, dimemiontzss numbers, models law ond
Coneept of goomelric, kinematic and dynamic similicity, seie common  non-dimensional
and their phivaical significance: Reynolds number, Froude number and Mach nuimber,
§l Flows: Fully developed pipe Mow, various losses in pipe Now, empiricil relations for
Inmilrar and furbubesd Mows: Triction Tactor wnd Darcy-Weishach relation,

Unh-v

Prandtl Dovndary Layer Equations: Concept and assumgtions. qualilative idea of boundary tayver
mndl sepurugion, steenmiined and blufT bodies, drag and 15t forces. Flow measurements: Basic deas
ol Mivw measuremen: dsing ventirimeter, P - static tube and orifice plaic.

Weference Hooks:
b Tl Mechimries and Fludd Power Enginadring ¥ D5 Kwmor, 5K Kntario & Sana

ek Wecherpics amed vdvpmilic Muckiaey =hy BE Sanied, Lol Phibdicitices
b Mechanics and Hydronlic Machimes *by BE. Raipur, § Choond & Co
"Finld Mechamica? by Frank M. White, MeCraw ST Publiseing Compan Lo
Fundemoreialy of Fiukd Mecharics =iy Mo, Wiley fdlie P, Lid

i lnid Macharics by A, K Addaweye = PHT f.-a.‘q'.v'.!rr'.l.!g Pt Lid

* Labovateey Mmnal Hvebranlice and Hedvealic Maclines =6y 8B F Raikar

P e A e

Lisi of Experimenis

Tu understand pressure measurement procedure and related instruments/devices.

To study meti-cenine height of fosting body,

Werillculion of Bernoulli”s Theorem,

To study the velociey of Mow using Phiol iube

T'o determing the Coefficient of discharpe through different fow meéters, (Any two out of
Drifice meter, Yenturmeter and Nozrde meter.)

T deterinine the different Deped of flow Pattenis by Reynolds experiment.

To stuy the Friction factor for the diferent pipes.

B To study the loss coefficients for differant pipe fittings
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baggenids: L. - Lecture: T- Tutorial Teacher Guided Student Activity; P - Practical; © - Credit
*Tescher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in
Clawn, given that no component shall exceed more than 10 marks.

Course Objectives:

I'o lisy the foundations of electromagnetism and its practice in modern communications such as
wirgless, guided wave principles. To provide the basic skills required to understand, develop,
and design various engineering applications involving electromagnetic ficlds.

owrse Outcomes:
Afer the successful completion of this course students will be able to:
I. Use different coordinate system and apply them to solve real time multidisciplinary
[wsues
3. Apply vector calculus to understand the behavior of static electric fields in standard
¢onfigurations
V. Apply vector caleulus 1o understand the behavior of static magnetic fields in standard
cunfigurations
4. Anulyze Maxwell’s equation in different forms (differential and integral) and app ly them
to  diverse engineering problems
§, Describe and analyze electromagnetic wave propagation in free-space

Nylluhus:

UNIT I

ELECTROSTATICS =1

Nources and ¢fTects of electromagnetic fields - Coordinate Systems — Vector fields —Gradient,
[Nvergence, Curl - theorems and applications - Coulomb’s Law — Electric field intensity — Field
due 1o diserete and continuous charges — Gauss's law and applications.

LNIT N

KLECTROSTATICS - 11

WMeetric potential — Electric field and equipotential plots, Uniform and Non-Uniform field,
Utlllzation factor — Electric field in free space, conductors, dielectrics - Dielectric polarization -
Dielectrie strength - Electric field in multiple diclectrics = Boundary conditions, Poisson’s and
Laplace's equativns, Capacitance, Energy density, Applications.
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@] Shri Vaishnav Vidyapeeth Vishwavidyalaya
Bachelor of Technology (Railway Engineering)
SEMESTER 1V (w.e.f. Batch 2018-19)
UNIT I

MAGNETOSTATICS

Lorent lorce, magnetic field intensity (H) — Biot—Savart’s Law - Ampere’s Circuit Law — H
due 10 struight conductors, circular loop, infinite sheet of current. Magnetic flux density (B) - B
In free space, conductor, magnetic materials — Magnetization, Magnetic field in multiple media
« Boundary conditions, scalar and vector potential, Poisson’s Equation, Magnetic force, Torgue,
Inductance, Energy density, Applications.

UNIT IV

ELECTRODYNAMIC FIELDS

Magnetic Circuits - Faraday’s law — Transformer and motional EMF — Displacement current -
Maxwell's equations (differential and integral form) — Relation between field theory and ecircuit
theory - Applications.

UNIT Y

ELECTROMAGNETIC WAVES

Wleetromagnetic wave generation and equations — Wave parameters: velocity, intrinsic
Impedance, propagation constant — Waves in free space, lossy and lossless dielectries,
gonductors- skin depth - Poynting vector — Plane wave reflection and refraction — Standing
Wave ratio- Transmission lines — Line equations — transmission line parameters.

Tent Books:

1, Mathew N. Q. Sadiku. ‘Principles of Electromagnetics’, 4 th Edition ,Oxford University
Press Inc.First India edition, 2009.

2. Ashutosh Pramanik, *Electromagnetism — Theory and Applications’, PHI Leaming
Private
Limited, New Delhi, Second Edition-2009.

1, K.A. Gangadhar, P.M. Ramanthan * Electromagnetic Field Theory (including Antennaes
and wave propagation”, 16th Edition, Khanna Publications, 2007.

Refervmee Books:

I, Joseph. A.Edminister, “Schaum’s Outline of Electromagnetics. Third Edition (Schaum’s
Outline Series), Tata McGraw Hill, 2010

2. William H. Hayt and John A. Buck, “Engineering Electromagnetics’, Tata McGraw Hill
B™ Revised edition, 2011,

3, Kraus and Fleish, ‘Electromagnetics with Applications’, MeGraw Hill International
Editions, Fifth Edition, 2010.

4. Bhap Singh Guru and Hiseyin R. Hiziroglu “Electromagnetic field theory
Fundamentals” Cambridge University Press; Second Revised Edition, 2009,
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Course Educaiional Ohjeetives (CEOs):
This course provides comprebensive knowledge of (A} Mechanism snd machine
(B Kinematics of plang motion, (B3 Cam-and Follower, (1] Gears and Giear Train,
(B} Gyraseope

Course Outeomes (COs):
Alter completion of this course the studems wre expected 1o be able 1w demonsirmie following
knuwledpe, skills and stiudes
b Students will be able o define systematically design ond develop mechanisms o perfom
o specified task and demonstrate an understonding of the concepts of varous mechanisms
and pairs,
3. Students will be able 1o dothe velocity and acceleration analysis-of simple mechanisms.
d Students will be able to explam effectively present wretten, oral. and praphicnl solutrons
1o design problems & develop ability (o come up with innovative wleas and design o
Inyout of cam for specified mation.
4,  Siwdents will be able demonsirate on understanding of principle of gears.
5 Stwdents will be able o synthesis simple gyroscopic forces ond couple. snd gyroscopic
effect in airplanes, ship and vehick

Svllabus :

Unit-1

Mechanisms and Machioes: Mechanizm, maching, plane and space mechansm, Kinematic pairs,
kinematic chains thelr classification, degress of freedom, Grubler's criterion, Kinematics inversions
lour bar mechaniam and slider crank mechanism, equivalent linkages, pantograph, stmight line
modioin mechaniam, Deviz and Ackermpnn's steering meshenism, Hooke;s _'.:;..1.;|_1_
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(@ Shri Vaishnav Vidyapeeth Vishwavidyalaya, Indore

Unlt - 11

Motion: kinematics of Plane mation, Absolute & Relative motion, Displacement, Veloeity and
Acceleration Analysis by Graphical & Analyticnl methods, Velocity image, Vielocity of rubbing,
Kennedy's Theorem, Accelemtion image, Accelerution palygon, Corlolis acceleration component,
Klein's comsanection, Velociy and Acceleration Analysis using complex Baven's methods.,

Unit - 111
~ Cums: Classification of Cams and Followers, Hadwl Cam Terminglogy, Analysis of Follower
mation (uniform, modified uniform, simple harmonic, perabolic, cycloidal), Pressure Angie, Radius
of Curvature, Cam Profile for radial and offset followers Syothesis of Cam Profile by Graphical
Approsch.

Unit=1V

Gears: Classification of geass and its type. Gear Terminology, Law of geanng, Toaoth profiles,
wvelocity of sliding, Path of contact, Are of contact, Contact Ratio, Interference and Lindercutting,
Conjugate action.

- Cuar Tralns: Simple, compound, reverted and epi-cyclic gear trams, Velocity mtio and tonque
' cibculation in pear trains

Unli-V

{ivroscope: Gyroacopic Action in Machines, Angular Yelocity and Actuleration, Gyroscopic
torgued couple, Gyroscopic effect on Naval Ships, Stability of Two and Four Wheel Yehicles, Rigid
disc &l oo angle fixed to o rotating shatt

Referemee Bookis:

"Mechgmism and Moching Theary T by Ambokar AG; PHL Eastern Economy Edition 2013

2 " Theory of machines & Mechanizm = by Uicker & Shigley, Second Edivion Oxford
University Preéss

L "Theory of Machines® by Dr: Jagdish Lal: Metropolir Hook Ca; Delli

- 4, Thechorniven and Macking Theory ® by Ruo J 5 avd Drbipati, New Age Delii
8 Thoewry of Movlimes ™. by 5.5 Rattan, (2009), Third Edition, Tata MeGraw-Hiil

el

List of Experimenis

1. To synthesize and demonstrate (e inversion of four bar mechanism through animation and
model,
To synthesice and demonstrate the inversion of single slider and double slider crank
miechanism through animation 2nd mode].
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g Tharmd Excellemny Live Erovilence

3, To construct and demonstrate the steering mechanism based on Davis & Ackermann’s
Steering machanisms principles

To find out velocity & peceleration of slider crunk mecharizm by Kiein's Constrocion

To draw fnvolutes profile of o gear by genersting method.

To find out velocity ratio of virious gear trains,

To stedy working of sun and plenet epioyvele gear train mrechanism using models

To study various types of balt drives & find out the velecity ratio of the drivve.

18, To finds oul gyroscopic couplc.
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Legenids: L - Lecture; T - Tutorial Teacher Guided Student Activity; P — Practical; € - Credit:
*Teuncher Assessment shall be based following components: Cruiz/Assignment’ Project/Participation in
Closs, given that no component shall exceed more than 10 marks.

Course Objectives:

I'he ohjective of this course is to have an introduction to approaches of signals & systems
unalysis with an increased emphasis on the frequency response and Analysis of system with
continuous  signal and discrete time signal. To cnable the students to understand the
fundamentals of signals, their time & frequency charaetenstics.

Course Ouicomes:

Adter the successful completion of this course students will be able to
I, Classify both continuous and discrete time signals and systems,
2. Analyze continuous signals in complex plain.
1, Understand Laplace transform and z transform.
4, linderstand the random signals and systems.

Syllubus:

LUNIT |

Imtrocduction to signal and systems: Classification, definition and representation of various types
of Signuls, representation of basic time domain functions, Various signal operations: shifting.
scaling and inversion. System propertics: Lincarity, Causality, time invariance and stability,
Dirlchlet's conditions, Determination of Fourier series coefficients of signal.

UNIT I
Signul Transformation; Fourier wransformation of continuous and discrete time signals and
their properties, Fourier transformation-analysis with examples and properties, Parseval's
theorem. Convolution in time and frequency domain with magnitude and phase response of LTI
My alems

UNIT I

Lapluce Transform: Definition, Region of Convergence, Laplace Transform of some important
functions, Convolution Integral and Inverse Laplace Transform. Properties of Laplace
Transform. Concepts of s-plane Poles and Zeros & its Plot. Applications of Laplace
Translormation in analvsing networks.

Quaplo—=
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(‘4% Shri Vaishnav Vidyapeeth Vishwavidyalaya
iy Bachelor of Technology (Railway Engineering)
SEMESTER IV (w.e.f. Batch 2018-19)

UNIT IV

#-Transforms: Basic principles of z-transform, z-transform definition, Relationship between 2-
transform and Fourier transform, Region of convergence and properties of ROC, Froperties of 2-
wransform., Poles and Zeros, inverse z-transform using Contour integration, Residue Theorem,
Power Series expansion and Partial fraction expansion.

UNIT Y

Rundom Signals & Systems: Definitions, distribution & density functions, mean values &
moments, function of two random variables, concepts of correlation, random processes, spectral
densities, response of LTT systems to random inputs,

List of Practicals:

1. Intreduetion 10 MATLAB

2. Write a program to generate continuous time signals (i) Sinc wave (i1) Cosine Wave (1)
Square wave (iv) Trangular wave

1. Wrile 4 program to generate the discrete sequences (1) unit step {ii) unit impulse (iii} ramp
(iv) periodic sinusoidal sequences. Plot all the sequences.

4. Iind the Fourier transform of a square pulse Plot its amplitude and phase spectrum.

5. Wrile a program to convolve two discrete time sequences, Plot all the sequences. Verify the
result by analytical calculation.

., Ciencrate a discrete time sequence by sampling a continuous time signal.

7. Wrile ¢ program 1o find the autocorrelation and cross correlation of sequences.

N. Write & program to gencrate a random sinusoidal signal and plot four possible realizations
ol the random signal.

Text Books:
1. Alan V. Oppenbeim, Alan S, Willsky, with 8. Hamid, Signals and Systems 2/E, 1996
Prentice Hall
3, ), G, Proakis, D. G, Manolakis, Digital Signal Processing —Principles, algorithms and
applications, 3™ Edition, 1996 PHL

Heference Hooks:
I, Hwel Hsw, Schaum's Chtline of Signals and Systems 1%, 1995 MeGraw-Hill.

3, Simon Haykin and Van Veen, Signals & Systems 2™ Edition, 2002, Wiley.

V. Roberl, Signals & Systems Analysis Using Transformation Methods & MATLAB, 2003
I'MH.

d, U, L. Philips, JM.Parr and Eve A.Riskin Signals, Systems and Transforms 3" Edition,
2004 Penrson education.

4. 1. ). Nagrath, S.N.Sharan, R Ranjan, S.Kumar, Signals & Systems, 2001,
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Legends: L - Lecture; T - Tutorial/ Teacher Guided Student Activity; P - Practical; € - Credit;
*Temcher Assessment shall be based following components: Quiz/Assignment/
Project/Participation in Class, given that no component shall exceed more than 10 marks.

Course Ohjectives:
To collect the knowledge about significance of advanced surveying in field measurements in

terms of utility and precision of data collection,

"""""“‘I'“'I'l‘

Courne (utcomes:
|. Te know ahout significance of advanced surveyving in field measurements in terms of
ulility and precision of date cellection
l'o get introduced to the concept of photogrammetry in preliminary identification and
mup moking
1. To know in detail the concept of remote sensing in identification of land features from

space and Lo get introduced to different data acquisition lechnigues.
4. To get introduced to the field of geodesy, eoordinate systems, Map projections, GPS, its

working principles, data collection, data processing and analysis

lutlon  Horizontal and vertical control, Methods, specifications, riangulation, baseline,
s and sccessorics, corrections, satellite stations. reduction to center, single and
| observations, traversing, Gale's table.

ey of Krrors Iniroduction, types of emors, definitions, laws of sccidental ervors, laws of
whlghts, theory of least squares, rules for giving weights and distribution of errors to the field
observtlons, determination of the most probable values of quantities.

i Total Staton - Parts of 2 Tetal Station — Accessqries —~Advantages and Applications,
far total station survey, Emors in Total Station Survey
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DGPS:-Introduction & compenents of DGPS, Elements of Satellite based surveys-Map datums,
DGPS receivers, DGPS observation methods and their advantages over conventional methods

UNIT IV

Acrial photogrammetry: Introduction, Principle, Uses, Aerial camera, Aerial photographs,
Definitions, Scale of vertical and tilted photograph. Ground Co-ordinates, Displacements and
errors, Ground control & Procedure of aerial survey, Photomaps and mosaics, Stereoscopes &
Parallax bar,

UNITV
Remote Sensing and GIS

Remote Sensing:-Introduction, Principles of energy interaction in atmosphere and earth surface
festures, Image interpretation techniques, visual interpretation, Digital image processing,

GIS:-Definition of GIS . Key Components of GIS & Functions of GIS, Spatial data, spatial
information system, Geospatial analysis, Integration of Remote sensing and GIS. and
Applications,
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’ Text Books:

| Surveying and Leveling-Part-1 & Il by T.P. Kanetkar and 5.V. Kulkarini, Pune Vidyarthi
‘ Cirtha Prakashan, Pune

2. Engineering Surveying: Theory and Examination Probleéms for Students by W, Schofield,
:‘ Butterworth Heinemann, Ox ford.

E 3. Surveving: Problems Solving with theory and objective tvpe questions by A M., Chandra,

New Age Internationzl Publishers N. Delhi,
Reference Books:

| Advance Surveying by A.M. Chandra, New Age Internationa! Publishers N, Delhi.
2. Surveying Vol. 11 by S.K. Duggal, Tata McGraw Hill Publishing Company Ltd, New
Delhi. :
& 3. Remote Sensing and image interpretation by Lillesand T.M. and Kiefer R.W.

List of Practicals:
| Prepare contour maps of ground surface.
2. Determine the water storage capacity in case of probable storage site assuming the height
of barriers located at selected places.
3. Calculate the height of building using total station.
4, Calculate the height of building vsing digital theodolites.
3. Measure the distance between two points of field using total station.
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