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BS903IMT  [ENGINEERING MATHEMATICS-III

(PDE & Numerical Methods) _
Pre-requisites Mathematics courses ol [irst yearof |L T P IC

study (M-1 and M-1I) ; i _ 3
!

| Evaluation SEE 45 Marks CIE 30 Marks

Course Objectives:

dhe course is taught with the objectives of enabling the student to: i

* Apply general methodology to solve linear first order and second order partial

* differential equations

* To study the classification of second order partial differential equations and solve
them by using separation of variables methods

* To introduce a few numerical methods to solve nonlinear algebraic and transcendental
equations and system of linear cquations '

* To provide the necessary basic concepts of numerical differentiation, numerical
inlegration

* Tosolve the Initial Volume Problems

e

Course Outcomes:
On completion of this course, the student will be able to:

* Find the solutions of first and second order PDE

* Find solutions of the heat equation, wave equation, and the Laplace equation
subject to boundary conditions.

* Solve nonlinear equations, system of linear equations.
Find Numerical Integration

e Perform numerical differentiation.

UNIT- I

Definition of Partial Differential Equations, First order partial differential equations ,Solutions
of first order linear PDEs , Solution to homogenous and non-homogenous linear partial
differential equations of second order by complimentary function and particular integral
method..

HATRMAN
Bodcr.d of Studies i .
Electronics ¢nd communication gigineen q
Mahatma Gandhi University, NLG-
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UNIT-11

Second-order linear cquations and their classification, Initial and boundary condmons'
D'Alembert's solution of the wave equation, Heat diffusion and vibration problems, Separation ol
varables method to Solve simple problems in Cartesian coordiriates. The one dimensional _,.
diffusion equation and its solution by separation of variables

UNIT- 111

Bisection method, Newton-Raphson method, Solution of linear system of equations-Gauss
climination method, LU decomposition method, Gauss-Jacobi and Gauss-Seidel iteration methods
UNIT-1V '
Interpolation, Lagrange™s interpolation, Newton"s divided difference interpolation, Newtons

For\\ard and Backward ditference interpolations. Numerical differentiation, Interpolation
1pproach Numerical integration-Trapezoidal rule, Simpsons 1/3 rule,

UNIT-V

Taylor™s series method, Euler*s method, Picard*s method of successive approximations, Runge-
Kutta method of 4" order.

Suggested Reading:

L-.'
s
i

¢ R.K. Jain & S.R.K Iyengar, Advanced Engineering Mathematics, Narosa Publlcanons 4
Edition 2014.

o Erwin Kreyszi, Advanced Engineering Mathematics, John Wiley, 9 Edition, 2012.

 B.S. Grewal, Higher Engineering Mathematics, Khanna Publications, 43" Edition, 2014. k)

* M.K.Jain, S.R.K. Iyengarand R.K.Jain, Numerical methods for scientific and engineering :
computation, 6™ edition, New Age Intermnational Limited.,2012 |

 B.V.Ramana, Higher Engineering Mathematics, 23" reprint, 2015.

e S.S.Sastry, Introductory Methods of Numerical Analysis, 5th edition, PHI Private |

Limited,2012.
s H.K. Dass, Er. Rajnish Varma, hl_gher Engineering Mathematics, S Chand Technical er
Edition.
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PC 301 EC ANALOG ELECTRONICS -1

Pre-requisites | Electronic devices and Circuits L T P C
3 & -
Evaluation | SEE 45 Marks CIE 30 Marks

(OS]

Course Objectives:

The course is taught with the objectives of enabling the student to:

Learn concepts of Small signals amplifiers

Study the design concepts Low Frequency transistor amplifiers,
Learn concepts of transistor amplifiers at high frequency.
Design concepts of multi stage amplifiers.

Have a basic knowledge of Operational-Amplifiers.

Course Qutcomes:

On completion of this course, the student will be able to :

* Design and Analyze small signal single stage
L]

Design and Analyze Multistage RC coupled and Transformer Amplifiers using
BJT and FET. :

* Analyze of low frequency, mid frequency and high frequency response of
Multistage

amplifiers
Analyze of high input resistance transistor circuits.
have a basic concept of characteristics Operational-Amplifiers;

UNIT-1

Small Signal — Low Frequency Transistor Model: Two Port Devices and Hybrid Model, h-
Parameters and Measurement, Conversion Formulas for the Parameters of the Three Transistor
Configurations. Analysis of Transistor Amplifier Circuit using h-parameters. Comparison of
CB, CE and CC Amplifier Configurations. Linear Analysis of a Transistor Circuit with

Appropriate Model. The FET Small Signal Model, Common Source and Common Drain
Amplifier Circuits.

o
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UNIT-II

Transistor at high frequencies: High frequency T-model, Miller theorem, the CB Short cgrcu;: ‘
current Frequency Response, The Alpha cutoff fr.equf:ncy, the -CE S‘hort m}fctl}ll |

current, Frequency Response, Hybrid PI model CE short circuit current gain obtgmed with the

Hybrid-Pi model and resistive load. Transistor amplifier response with source resistance, Gain-

Band width product.

|
UNIT-III [
Multistage Amplifiers: Classification of amplifiers, Distortion in amplif_'lers, fre_quency |l
response of RC-coupled, single stage, Transformer coupled amplifier and their ana}ysm. S_tep
response of amplifier, rise time, tilt, slag, square wave testing, interacting and non interacting |
stagé, effect of emitter by pass capacitor on low frequency response.

UNIT-IV

Low frequency transistor amplifier circuits: cascading transistor amplifiers, n-stage

cascaded amplifier, the decibel, high input resistance transistor circuits, cascade transistor
reconfiguration.

UNIT-V

Operational Amplifiers: Classification of Integrated Circuits, Operational Amplifier Block
Diagram, Ideal and practical characteristics of Op-Amps, Op-Amp features and parameters.

Op- Amp measurements, input and output offset voltages and currents, Slew rate, CMRR, s
PSRR, frequency response.

Suggested Reading:

Millman J., Halkias C.C. and Satyabrata Jit, Electronic Devices and Circuits, 3rd edition,
Tata McGraw-Hill, 2011.

S Salivahanan, N Kumar, and A Vallavaraj, Electronic Devices and Circuits, 2nd ed.,
McGraw Hill Education, 2007. ' '

Millman J., Halkias C.C. and Parikh C, Integrated Electronics, 2nd edition, Tata McGraw-
Hill, 2009.

JB Gupta, Electronic Devices and Circuits, S.K Kataria & sons, 5" Edition, 2012

Ramakanth A. Gayakwad, “Op-amps and Linear Integrated Circuits”, 3« Edition,
Prentice-Hall of India private Limited, New Delhi, 1995.
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PC 302 EC SIGNAL ANALYSIS AND TRANSFORM 'l'EClll\Tl-QUES i
Pre-requisites - o L T P C s "
3 - - 3
1 Evaluation SEE o 45 Marks CIE 30 Mztr~ks |

Course Objectives:
The course is taught with the objectives of enabling the student to:

o To familiarize different types of signals

and systems typically encountered in
Communication engineering,

e To familiarize with basic operations on signals and mathem

e Vo understand the behavior of si

¢ Tounderstand convolution, corr

* To analyze the response of syst
transforms

atical representation of signals -
gnal in time and frequency domain

elation operations on continuous and discrete time signals
ems on application of step, ramp inputs using Laplace & Z-

Course Qutcomes:
On completion of this course, the student will be able to:

e Be able to describe signals mathematically and underst

* mathematical operations on signals

* Understand and resolve the sign

 Fouricr transforms

* Beable to compute the output of an LTI system given the input and impulse

e through convolution sum and convolution integral

* Understand the sam
from its samples

* Be able to solve a linear constant coefficient di
techniques

and how to perform

als in frequency domain using Fourier series and

response

pling theorem and the process of reconstructing a continuous signal

fference equation using Z transform

UNIT -1

Introduction to Signals & Systems: Classification of si

signals, classification of systems, Exponential and T
condition

gnals, elementary signals, Operations on
rigonometric Fourier series, Dirichlet"s

UNIT -1

Fourier Transform: Representation of aperiodic signal, Introduction of Fourier transform,

Convergence, properties of Fourier Transform, Fourier transform of periodic signals, Singularity
function, Parseval*s theorem, Energy spectral density.

o
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UNIT-111

Laplace Transform: Review of | Aaplace trangforms, region of convergence and properties, poles
and zeros, relation between Laplace and Fourier transforms, propertics of Laplace transform
nverse  Laplace transtorm,  Solutions (o differential - equation  and system  behavior,

L

UNIT -1V

Sampling:  Sampling of continuous time signals, sumpling theorem, Aliasing effect,
reconstruction of a signal and its samples.

Convolution & Correlation of signals: Convolution integral, Propertics of convolution,

Graphical method of convolution, Convolution of Discrefe time signals, overlap-add and
overlap-save method of discrete convolution, Definition of correlation, Auto correlation
PrO‘pcrIICS of Auto correlation, Cross correlation of signals..

UNIT -V

Z Transform: Definition of Z-Translorm, Properties of Z-Transform, Region of convergence
ot Z-Transform, Inverse Z Transform using Inspection, Partial fraction expansion, Power series
Expansion, Contour integration methods, Parseval's relation analysis of discrete time systems

using Z-Transform. Realization of discrete time system using Direct form, Cascade parallel
forms.

Suggested Reading:

* Alan V. Oppenheim, Alan. S. Wilsky, S. Hamid Nawab, Signals and Systems, 2ndedition,
* Prentice Hall of India, 2007 - ' o ;

» Lathi B.P., Signals Systems Comm unications”, 1sedition, B.S, Publications, 2006
* Simon Haykin and Van veen, “Signal and system”, Willy, second edition

e

i 0f in
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 PC303TC SWITCIING 1

S
Pre-requisites
—

o
Evaluation

Course Objectives:
The course is taught with the

* To introduce common forms ol ny
u

To familiarize with various logic

Course Outcomes:
On completion of this course, the s

combinational functions.
Design various combinational cj
Acquire knowledge on usage of

UNIT-I

Number Systems

Number systems, Conversion and C
andtheir Properties.

Boolean Algebra

Basic Theorems and Properties, Swit

SEE o ] 45 Marks  |CIE 30 Marks

Engincering Mathematics L T P C : ‘
|
|

objeetives of enabling the student to:

concepts used in the design of digit
To understand the concepts of com
To understand the concepts of seq

Acquire the knowledge on number systems and Bo

Design Sequential circuits for the given specifications.
* Acquire knowledge on Logic families and their interfacing

TEORY AND LOGIC DESIGN

3 " 2 3

mber representation in logic circuits. '-'
¢s for the design of digital circuits and fundamental

al systems. P
binational logic circuits. e
uential logic circuits,
families in Digital ICs.

tudent will be able to :

olean Algebra theorems to minimize

reuits.
Flip-flops in various circuits

omplements Codes- Weighted and Non-weighted codes

ching Functions- Canonical and Standard Forms, Function

Simplification using Theorems,  Digital Logic Gates, Igniv.ersal Gates, '}‘wo E
level NAND/NOR realization of Boolean Function, Multilevel realization of Boolean Function.

Minimization with Theorems

Karnaugh Map Method - Up to four Variables, Don“t Care Map Entries, Tabular Method

CHAL
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UNIT-II

Combinational Logic Circuit DLSI“II and Applications

Adders, Subtractors, Comparators, Multiplexers, De- -multiplexers, Encoders, Decoders and

Code- converters, Hazards and Huazards Free Realizations. Practical aspects related to
Combinational Logic Design- Fan-in and Fan- out, Propagation Delay.

UNIT-III

Flip-flops:
Arcll'iFf:Ctllral differenr?e of Combinational and Sequential circuits, SR Latch, Types of
Traditional Clocked Flip Flops: SR, JK, JK Master Slave, D and T Type Flip Flops, Excitation

UNIT-IV
Sequential Circuits : ' .
Shift Registers — Left, Right and Bidirectional Shift Registers.

Counters - Synchronous UP/DOWN counters, Mod-N counters, Ring and Twisted
RingCounter, Frequency Divider. :

Finite State Machines - - Mealy and Moore models. ASM Charts, State Diagrams, Analysis and

Design of Synchronous Sequential Circuits.

UNIT -V

Logic Families: Introduction, Digital IC Technology (characteristics of digital ICb), TTL -
Operation, O/p configurations & characteristics, Improved TTL Series, Connecting TTL
Outputstogether and Tristate TTL, ECL, CMOS. IC interfacing- TTL driving CMOS and CMOS

driving TTL.

Suggested Reading:

2010. -
e R.P.Jain, 3rd edition, Modern Digital Electronics ~Tata McGraw-Hill, 2007.

e Morris Mano, Digital Design- PH], 4th Edition,2006

and Applications, Pearson 10" Ed, 2007.

3" Ed, John Wiley & Sons Inc.

\Hb.”/PJ“"sAN i
rd of Studies I '
Ebcbanlg ?.'gd Communt! nication Erglneenng

Mzhatma Gandhi Unive ersity, NLG- 508
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Tables of all Flip Flops, Conversion from one type of Flip-Flop to another, Flip-flop parameters.

Zvi Kohavi & Niraj K. Jha, Switching and Finite Automata Theory - 3rdEdition, Cambridge,

Ronald J. Tocci, Neal S. Widmer, Gregory L. Moss, Digital Systems - Prmuples

Fredriac J. Hill, Gerald R. Peterson, Introduction to Switching Theory and Logic Design,




PC 304 EC |P ULSE AND DIGITAL CIRCUITS

Pre-requisites Electronic dariccs and |L T | ' C
5 i circuity 3
Evalu: o TE L i

valuation SEE | 45 Marks |CIE 30 M:rks

Course Objectives:

The se s t Wi
course Is taught with Athe objectives of enabling the student to: : [

| | |
'{g :ttl{;gy various lmear_ wave shaping circuits, |
Yy various non-linear wave shaping circuits,

To study different types of multi-vibrators,

To study the feat

ures of voltaee g ;
To study various Blocking é:%?ll;?g current lime-base generators, data converters.
circuits. ator cireuits, Synchronization and frequency division

® ®so @ 8 @

Course Outcomes:

On completion of this course, the student will be able to :

Design various linear wave shaping circuits.

Design various non-li ‘ ing circui i

Desi:n T n-linear wave shaping circuits sn}ch as clippers and clamper circuits.
1gn Bi-stable, M_onostable and Astable multi-vibrator circuits.

Design sweep circuits and data converters.

Design Blocking oscillator circuits, Synchronization and frequency division circuits.

UNIT-I R .

LINEAR WAVE SHAPING: High pass, low pass RC circuits, their response for sinusoidﬁl,
step, pulse, square, ramp and exponential inputs. RC network as differentiator and integrator;
Attenuators, its applications in CRO probe, RL circuits and their response for step input, Ringing -
circuit.

UNIT-1I

NON-LINEAR WAVE SHAPING : Diode clippers, Transistor clippers, clipping at two
independent levels, Transfer characteristics of clippers, Emitter coupled clipper.; Ella_m‘pinig_,
operation, - clamping circuits using diode with different inputs, Clamgmg circuit :
theorem,practical clamping circuits, effect of diode characteristics on clamping voltage,

Transfer characteristics of clampers.

adies In
d 0 Siqd;_ ,
lg?sg; CommummﬂonLEéi?Ineen .
e andhi Universty,
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UNIT-IN1
MULTIVIBRATORS: Transistor as o switch, Switching times ol a transistor, Analysis And
Design ol Fixed Bias, Sell Bias Bistable Multi Vibrator, Commutating Capacitors, Triggering of
Binary Circujts, Emitter Coupled Bistable Multivibrator (Schmitt Trigger) and its applications.
Analysis and Design of Collector Coupled Monostable Multi vibrator and Astable Multivibrator,
Triggering of Monostable Multivibrator, Applications ol Monostable Multivibrator and Astable

Multivibrator.,

UNIT-IV

Sweep Cirenits: General features ol a time-base signal, Exponential voltage sweep circuit, basic
principles of Miller and Bootstrap time-base generators, transistor Miller voltage sweep
generator, transistor bootstrap voltage sweep generator, simple current sweep circuit, linearity
correction through adjustment of driving waveform, transistor current time base generator.
Introduction to 555 Timer and its functional diagram, sweep generator circuits using 555 timers.

Data Converters: Introduction to ADC and DAC, basic Digital to Analog conversion
techniques, Weighted resistor DAC, Inverted R-2R ladder DAC, parallel comparator ADC,
suceessive approximation ADC, Dual slope ADC, Flash type ADC, applications of ADC and

DAC
UNIT-V

Blocking oscillator circuits: A triggered transistor blocking oscillator (base timing and emitter
timing), An Astable transistor blocking oscillator (diode-controlled and RC-controlled),

Applications of blocking oscillators. .

Synchronization and frequency division: Pulse synchronization of relaxation devices,
frequency division in the sweep circuits, Monostable relaxation circuits as dividers,
Synchronization of sweep circuit with symmetrical signal, sine wave frequency division with a
sweep circuit, a sinusoidal divider using regeneration and modulation, Synchronization of

a sinusoidal oscillator with pulses.

Suggested Reading: - —

* Jacob Millmann and Herbert Taub, “Pulse, Digital and Switching waveforms”, 3rd Edition,

Tata McGraw Hill '

* MillmanJ and C. C. Halkias, [utegrated Electronics, 2™ Edition Tata McGraw

* D. Roy Chowdary and Shail B Jain, “Linear Integrated Circuits”, 4" Edition, New Age
International (P) Limited, New.Delhi, 2018. '

*  Anand Kumar A, “Pulse and Digital Circuits”, 2™ Edition, Prentice -

* Jacob Millmann and Herbert Taub, “Pulse, Digital and Switching waveforms”, 3rd Edition,

Tata McGraw :

» David A. Bell, “Solid State puise circuits ", 4th Edition, Prentice Hall India. '

N0
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NETWORK ANALYSIS AND SYNTHESIS

Pre-requisites |- L T [P c -~
B 3 ()
Evaluation SEE | 45 Marks |CIE 30Marks

Course Objectives:

The course is taught with the objectives of enabling the student to:
e To introduce about Network Theorems and Network Topology

o To introduce the concepts of Two Port networks, study of the different two port parameter

« representations and principles of two port network parameters topology description of
networks '

e To introduce the concepts of resonance, complex frequency and Transient Analysis

¢ To Analyze and Design different LC filters and Attenuators '

« To synthesize various networks using R, L and C combinations

Course Outcomes:
On completion of this course, the student will be able to :

o Leam how to develop and employ circuit theorems like superposition and Thevenin-

« Norton equivalent circuits etc ;
s Analyze given Electrical Circuit in terms of A,B,C,D and Z,Y Parameter Model and Solve
the circuits and how they are used in real time applications. Able to analyze the topologic:

description of networks. Ability to Solve Circuits using Tree, Node, Branch,

» Cutset, Tie Set Methods _ _
e Analyze small RLC circuits Series and parallel Resonance of RC, RL and RLC circuits.

« Able to solve Transient Analysis -
«  Design different types of filters and Attenuator
o Synthesize the RL, RC & RLC networks Foster and Cauer Forms

UNIT-I

Network Theorems: Nodal and Mesh analysis,Superposition theorem, Thevenin®s Theorem, -
Norton"s Theorem, Maximum Power Transfer Theorem, Reci procity Theorem and Tellegen™s

Theorem. _ W

CHAIRMAN
Board of Studies in
Fleciranics and Communication Engineering
Mahatma Gandhi University, NLG-508254.
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Network Topology: Graph, Tree, Tie set, cut set matriz, Impedance matrix formulation of node

loop cquations using tie-set, cut-set analysis

UNIT-II
Twa port networks: 7, '(, h, g, ASCD pasameters, equivalence of two ports, Condition for
Symmetry and Reciprocity, T-I1 transformations, inter connection of two ports networks,
Brunes test for interconnection

UNIT-II

Response of R, L, C Networks: DC znd AC excitation of RL, RC and RLC circuits, Transient
Analysis, Resonance-Serics and parallel, Quality factor, Bandwidth of Resonant Circuits,

UNIT-IY

Filters, Attenuators and Equalizers: Chzracteristic Impedance, Image Impedance, [terative
Impedance and propagation constant. Design of constant-K LP, HP, BPF, BS filters. m- derived,
composite  filters, lattice filters, Symmetrical, Asymmetric-T, PI section networks,

Introduction about Attenuators and equalizers

UNIT -V
Network Synthesis: Fosters reactance theorems, Positive real function, Hurwitz polynomial,
Driving point Impedance and admittance. Synthesis of one port RC, RL and LC networks using

Foster and Cauer forms.

Sugpested Reading:

Van Valkenberg M.E, Network Analysis, 3*edition, Prentice Hall of India, 1996
Hayt W H, Kemerly J E Durbin, Engineering Circuit Analysis, 7% edition, Tata McGraw

« Hill, 2006
Smarajit Ghosh, Network Theory Analysis and Synthesis, PHI Learning private

o Limited, 2013 _
B. Somanathan Nair, S.R.Deepa, Network Analysis and Synthesis, ELSEVIER India Ltd

¢ 2012
+ S P Ghosh, A K Chakraborthy, Network Analysis and Synthesis, McGraw Hill
o FEducation(India)Pvt Ltd 2014

NS

CHAIRMAN
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. R —
[PC351 EC___ [ELECTRONIC DEVICES LAB - —
’ Pre-requisites Electronic Devices  |L r P_________r:‘_.———-————
| g 2

| SEE__ [30Marks |CIE i 20 Mars

[ Evaluation
Course Objectives:

The Lab is being conducted with the objectives of enabling the student to:

To study the working of CRO
e To understand the characteristics of various Diodes
To know the working of rectifiers with/without filters for AC to DC conversion

To understand the input and output characteristics of different Transistor configarations

of

e BJT and FET
To study the characteristics of different devices like UJT, SCR, LEDs etc.

Course Qutceones:
On completion of this course, the student will be able to :

Use CRO for various measurements like amplitude, frequency and phase of the

signals
Work with various diodes like Si, Ge and Zener diodes

Know the operation of various rectifiers with/without filters
Calculate the parameters like input & output impedances of BJT and FET

Know the working of special devices like UJT, SCR, LED:s etc

List of Experiments
Study of CRO: CRO for various measurements like amplitude, frequency and phase of

1,
the signals
Verification of VI characteristics of Semiconductor Diodes (Si & Ge), Forward Bias

2.
and Reverse Bias

3. Verification of Static Characteristics and voltage regulation of Zener Diode

4. Calculation of Ripple Factor and % Regulation for Half-wave, Full-wave and Bridgs
rectifiers . , -

5. Calculation of Ripple Factor and % Regulation for Half-wave, Full-wave and Bridge rectifier
withFilters }

6. Analyze the Static Characteristics of CB Configuration of Transistor and compute input &

outputimpedances
7. Analyze the Static Characteristics of CE Configuration of Transistor and compute input &
CHAIRIMA

Board of Sudies in

Flecironics end Communication Enginegring
Mahatma Gandhi University NLG-508254,
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outputimpedances
S Anmalyze the Statie and - Transter Chinneterfstios
output/transimpedunees
0. Verifieation of Charaeteristies of speeinl deviee U1
10, Verification of Chanaeteristies of speenl deviee SCH

ol Il compmte Y

Suggested Reading:

of i, 2001
L

;l ll |

o David Bell, A, Labortory Manual for Blectonte Deviees o cirouits, Prentiee hinll
o Robert L, Boylestad . Louis Nusheliky “Hsetronle Deviees and Clronlt Theory’
o cdition, Pearson Publishers, 2012

v

Ci‘.ﬁ.’ﬂf.iﬂfﬁ.('l .
poard of Sl w;:_ o
[lectronlcs and Conmnlsotion K3y

Mﬁhnhnall:uuihiUntwualw,Hlﬂ-lﬂﬁsz, '
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~ PC352EC [PULSE AND DIGITAL CIRCUITS LAB U ——
Pre-requisites Pulse and digital circuits L T P G
W —— - — — X - 2 ] )
Lvaluation SEE 30 Marks CIE — | 20 Mas

Course Objectives:

The course is taught with the objectives of enabling the student to:

¢ Tounderstand the response of RC

« Tostudy the output response of clipping and clamping circuits.

To understand the design concepts of multi-vibrators.

To study the characteristics of a Schmitt trigger and sweep circuits

o Tounderstand the design concepts of Analog to Digital and Digital to Analog

e converler.

Course Outcomes:

On completion of this course, the student will be able to :

Design linear wave shaping circuits using RC network.

Design clippers and clamping circuits

Design pulse generator circuits such as multi-vibrators

Design pulse generator circuits such as time-based generators
Design Analog to Digital converter and Digital to Analog converter.

List of Experiments
I. Study the response of RC- High pass and RC-low pass circuits for the different

excitation inputs.
Design of Clippers circuits

2
3. Design of Clampers circuits

4. Design a Collector coupled Astable Multivibrator -

5 "

Design a Collector coupled Monostable Multivibrator
6. Design a Collector coupled Bitable Multivibrator
7. Design a Schmitt Trigger circuit using transistors
8. Design a Boot strap voltage sweep circuit using fransistors,
9. Design a Miller voltage sweep circuits using transistors
10. Design a sweep generator circuits using 555 timers
11. Design a linear sweep generator circuits using 555 timers
12. Design a 4-bit Digital to Analog converter (DAC) using R-2R ladder network
3. Design a 4-bit Digital to Analog converter (DAC) using weighted resistor network

CMN

Roard of Studies IE:F pesig
Factronics and Commumc_aﬂsn ginee Ir
Mahatr;wa Gandhi Universty, NLG-508 254.
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R AR

i :f)cg:gn an §-bit Analog to Digital converter (ADC) using a successive approximation
method. S

5. Design an 8-bit Analog to Digital converter (ADC) using a dual-slope integration method

General Note: Mini Project cum Desion exercise:

Suggested Reading:

Ro})tsrt Boylestad and Louis Nashelsky, “Electronic Devices and Circuit theory”, 10"
o Edll}Oﬂ, Prentice Hall of India Private Limited, New Delhi, 2009

* David A. Bell, “Laboratory Manual Jor Electronic Devices and Circuits™, 4th Edition,
Prentice-Hall of India Private Limited, New Delhi, 2004

o ] :\c.o-b Millmann and Herbert Taub, “Pulse, Digital,aud Switching waveforms”, 3rd

* [Edition, Tata McGraw- Hill publishing company Limited, New Delhi, 2017

oz
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a3 EC_ [ NETWORKS ANALYSIS AND SYNTIiiSIS LAB

| Pre-requisites

Pvaluation | G 30 Marks
L i — ——— -_ - ‘.

| P C

) |

Cit 20 Marks

T
It

Network analysis and synthesis

Course Objectives:

The course js taught with the objectives ol enabling the student to:

To design ang test difTerent network theorems

To design and understand of Lwo-porl networks

Tp understand resonance phenomena of RLC resonance circuits
To Study the frequency response of K-LpF and K-HPF

To Study the frequency response of M-LPF and M-HPF

Course Outcomes:

On

completion of this course, the student will be able to -

Able to analyze and venify Different Network theorems.

Able to understand two-port networks and resonance-circuits

Able to calculate frequency response of K-LPF and K-HPF

Able to understand resonance phenomena of RLC resonance circuits
Able to calculate frequency response of M-LPF and M-HPF

List of Experiments

bl B

5
frequency
6.
frequency
Z:
8.

Verification of Reciprocity and Tellegen"'s Theorems.

Verification of Maximum Power Transfer and Superposition Theorems

To calculate and verify "Z and Y" parameters of a two port network

To calculate and verify "ABCD and h-" parameters of a two port network

To study the phenomenon of resonance in series RLC circuit and obtain resonant

To study the phenomenon of resonance in parallel RLC circuit and obtain resonant

Design and verification of Constant K Low Pass filter.
Design and verification of Constant K High Pass filter.

9. Design and verification of m-Derived low pass filter.
10. Design and verification of m-Derived high pass filter.

(»
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UNIVERSITY COLLEGE OF ENGINEERING & ‘I'l':(.,‘lle)l-fO(’.?/
DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING (ECE)
Scheme of Instruction
B.TECIL, (CBCS) 4-YEARS (8-SEMESTERS)

(REGULATION: R-23)

(Applicable from the bateh admitted from the Academic Year 2024-25 onwards)
SEMESTER-IV '

- ~Scheme of | Contact | Schgmc'ul' Credits
SNo Code Course Title | Instruction | 1rs/Wk I*}valu:l!m_l_!.?_'__ A
LT [p Hrs cmm
) Theory
I [ PCa01 EC Analog T =1-] 3 3 (30 45 | 3
Electronics -11 O | o —
Probability Theory
2 | PCA02EC | andStochastic | 3 | - | - 3 3130 45 3
Process
Elcclromilgnclic
3 PC 403 EC Waves and 3 - | - 3 3130 45 3
Transmission
Lines S
4 | PC404 EC | Communication | 3 | - | - 3 3 130)| 45 3
Theory-
5 | HS90IMB | Managerial | 3 | - | - 3 3|30 45 | 3
Economics and
Accountancy . .
6 ES 401 ME Elements of 3| -] - 3 3 130 45 3
Mechanical
Engineering
7 Professional Elective-l
Electronic
PE411EC | Measurements and
[nstrumentation 3 | 3 3 | 30 45 3
PE 412 EC Operating
Systems |
PE 413 CS Data science
usingE i
Practicals ,
8 | PC451EC Analog < | = |2 2 302030 [ 1
Electronics Lab
9 PC452EC Analog -1 -12 2 3120 30 ]
Communication Tl
Lab
Total 2| - (4| 25 [27(250(375| 23
CHAIRMAN

Board of Studi?s u‘é'l o
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PCAOLEC  IANALOG ELECTRONICS 11

f
e P
Pre-requisites I\naln;: Electronics-1 l" [' rl

\ ;
Evaluation Ll_l 115 Marks CIE 0 Marks

Course Objectives:

The course is taught with the objectives of enabling the student to:

.-}n.:l_\"‘c frequency response of Amplifiers in different frequency ranges.
Familianze with concept and ellect of negative leedback

Study positive teedback and Design different types of oscillators.
Design Power Amplifiers and caleulate their efliciencies.

Familiarize with concept of tuned Amplifiers

Course Qutcomes:
On completion of this course, the student will be able to :
*  Identify the type of negative teedback. Analyze and design of negative feedback

* amplifiers.
* Design Audio Frequency and Radio Frequency oscillators
* Distinguish between the classes of Power Amplitiers and their design considerations.
* Compare the performance of single and double Tuned Amplifiers.
* Able to demonstrate an understanding of operational amplifiers and their applications
UNIT-1
Feedback Amplifiers Analysis and Design: The feedback concept, General characteristics ol

negative feedback amplifier, Effect of negative feedback on input and output impedances.
Voltage and current. series and shunt feedbacks. Stability considerations .

UNIT-II
Oscillators Analysis and Design: Positive feedback and conditions for sinusoidal oscillations,

RC oscillators. LC oscillators, Crystal oscillator, Amplitude and frequency stability of oscillator.

UNIT-111
Large Signal Amplifiers: BJT as large signal audio amplifiers, Classes of operation, Harmonic
distortion. power dissipation, efficiency calculations. Design considerations of transformer coupled

and transform less push-pull audio power amplifiers under Class-A. Class-B, Class ¢

and Class-AB operations

UNIT-IV

RF Voltage Amplifiers: General consideration, Analysis and design of single tuned and double
tuned amplifiers with BJT, Selectivity, gain and bandwidth. Comparison of multistage, single tuned
amplifiers and double tuned amplifiers. The problem of stability in RF amplifiers,

introduction to staggered tuned amplifiers.

UNIT-V _
Operational Amplifier Applications: Inverting and non-inverting amplifiers with ideal and non-

ideal op-amps, voltage followers, Difference Amplifier, Summing amplifiers, ideal and practical
Integrator, Differentiator, Voltage to current and current to voltage converters, precision

Rectifiers W

CHAIRMAN
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Suggested Reading:

. . . . . Nevices and Circuits, 3rd
e Jucob Millman, Christos C. Halkias, and Satyabrata Jit, Electronic Devices aif

cd., MeGraw Hill Education, 2010. .

o David A, Bell, Electronic Devices and Circuits, Sth ed., Oxlord Universi

« S Salivahanan, N Kumar, and A Vallavaraj, Electronic Devices an
McGraw Hill Education, 2007. O

« Jucob Millman, Christos alkias, Chetan Parikh, Integrated Electronics,
Hill Education (India) Private Limited, 2011, i

~»  Ramakanth A. Gayakwad, “Op-amps and Linear Integrated Circuits”, 3rd Editio

Hall of India private Limited, New Delhi, 1995,
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PORREC PROBABILIIY THEORY AND §TOCHASTIC PROCESSES
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i
Course Objectives:

The cult}lsc I8 l;m;:ht_ \\"ilh the objective of enabling the student to:
* Understand dillerent types ol random variables & their density distribution functions.

. }:c;u:? one random variable chaaeteristic function of different variables using their density
unctions,

. i it & b % " N o, . ATLLN i - > 2 [ . -
Leam the concepts of sequences of random variables, Properties of Random vectors.

] sl ol I rtary o . \ P = A > ¥ t
¢ Understand -\lumm.u) coneepts ot the Rom Processes or distribution functions.

* F'[hicn:l;md the _l‘unctions ol two tandom variables” probability density distribution of the
Jomt random variables.

Course Outcomes:
On completion of this course,

N : the student will be able to:
* Solve using

A appropriate sample space by the concepts of probabilities and
. l_.}udcmt:md multiple random variables relate the same through examples to real problems.

* Characterize LTI systems” response driven by a stationary random process using

autocorrelation and power spectral density functions.

*  Apply these principles in arcas where noise is a serious challenge.

* Understand the usefulness of stochastic processes in their profcgsi_onal area.
UNIT-1.
Concepts of Probability and Random Variable: Definitions, Probability Introduction, Causality
versus Randomness, Review of Set Theory, Probability Space, Conditional Probability. Repeated
Trials Combined Experiments, Bernoulli Trials, Bemnoulli’s Theorem Games of Chance.
Random Variable: Definition, Distribution Density Functions, Specific Random Variables their
probability density distribution functions: Normal, Exponential, Gamma, Rayleigh, Uniform, Beta,
Cauchy, Laplace Maxwell, Beroulli, Binomial. Poisson, Geometric, Negative Binomial
Conditional Distributions, Asymptotic Approximations for Binomial Rom Variable.

UNIT-11

Functions of One Random Variable: Function of a Random Variable g(x), The Distribution of
g(x), Mean, Variance, and Moments. Characteristic Functions of random variables with the above
distributions. - ;

UNIT-111

Two Random Variables: Bi-variate Distributions, One Function of Two Random Variables,
Two Functions of Two Rom Variables, Joint Moments, Joint Characteristic Functions, -
Conditional Distributions, and Conditional Expected Values

UNIT-IV

Sequences of Random Variables: General Concepts, Conditional Densities, Characteristic
Functions, Normality, Mean Square Estimation, Stochastic Convergence Limit Theorems. Random
Numbers: Meaning, Generation of random sequence, pseudo-random binary sequence.

Applications of random numbers. \/—
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S“ggcstcd Reading:

, A Papoulis, S.U. Pillai
McGraw-Hill, 20081“31, Probability, R
. » Rom Variables Stochastic P d
. stic Processes’s 4th edit

. Peyton Z Peebles, ©
MeGraw-Hil, ZOOlProbahHity, Rom Variab]
. artables & Rom Si
gnal Properties”, Ath edition, Tata

, Carl Helstrom, “Pr .
Compan, 1984, robabilily Stochastic Py
ocesses for Engi
ngineers” Macmillan publishin
3 shing

. Richard H. Willi
: tams, “Probabili
bility, Statistics, Rom Proc
esses for Engineers’, Thomson

Learning, lst edition, 2003
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SNIME___MANAGERIRy: S ON OIS o rcore < ey
prerequisites ) l”Cb__\'ﬁt__/l_C;CUUN'l‘ANCY i
e S s i S

Eriluation.  CTe —-:HEH— B ;&0 Marks
Course Objectives - -

To learn importgp, concente

business decisions P Ol Managesi

- . 2 ' c
T — apply them to evaluat
« To understan v

* Toevaluate the
e To understand
* Tostudy the ¢

il I'i(lug para
factors
the conee
Ull(:t,'p[s

MELers that determine the consumers' behavior.
1at alfegy production.
rl)ls Qf capital bu{]gcting and payback period.
O varipyg book-kccping methods,
Course Qutcomes -
On completion %t this course, (e Student will be aple (o
. emonstra > abili . '
aisiling an? _tll;; ibl'l'l)’ L0 apply fandamenal concepts of Managerial ECOﬂUr:;‘:ﬁ 1
S~ SHCASSess business decisione oo v ic principles and thelr
implications 181008, considering economic princip
;gklil::;ghtb to the diverse fagtorg influencing consumers' behavior and decision-
S Processes, allowing the evaluation of market demand and consumer
preferences.

* Assess the multiple  determinan
resource allocation,
management decisjons.

e Understand ang
computation and
decision-making,

* Acquire knowledge of v
significance and a
business decisiong

§ impacting production processes, including
lechnology, and costs, enabling effective production

pply concepts related to capital budgeting, including  the
analysis of payback periods, aiding in effective investment

arious book-keeping methods, comprehending theig
pplication in financial record-keeping and analysis for informe |

UNIT -1 | : R
Meaning and Nature of Managerial Economics: Managerial Economics and its ,usleﬁll'_m?sli ftr?
Engineers, = Fundamental Concepts of Managerial Ecqnomlc.:s-Scarcny{ Margtgioﬁts, .
qulimarginalism, Opportunity costs, Discounting, Time Perspective, Risk and Uncertam'tj.(_, . "
Case study method.

-1I ' | 2, =
gc?:srflmer Behavior: Law of Demand, Determinants, Types of Demand; Elasticity of Deman

' ' n t of
(Price, Income and Cross-Elasticity); Démand Forecasting, Law of Supply an_d (;Dncep 0
rice, _ | cep
Equilibrium.
UNIT - 1L '
Theory of Production and

ics st 0
Economics of Scale, Cos n, Co
Concept of Revenue, Cost-Output I'Cl&tiO!lS!l{p, =
Output determination underPerfect Competition

Markets: Production Function, Law of Variable Proportion, ISO quants,
- 1cept of Opportunity Cost, ' Rt
L e B I":E)rf:ak&veu Analysis (Including Problems), Price -

d Monopoly 50

| | i imati ed and working capital ¥

- UNIT-1V at: Significance, determination a_nci gsgzgx:gi:}gn ]?gcil;l;iques d working. gt
Capital Management: SIghi¥ Introduction to capital bu 2, o A

- es of capita’, Theory questions and numerical p , :
requirements, SOurc alonw with problems. ( . T Dttty ErEcasle e be L
Non-Discounted cash ﬂo_:j iquﬁrements and evaluation of capital budgeting L

imati i api

estimating working ¢

asked) \Aﬂ
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¥

toneept and preparation of Final Account

OOKS: Analysis and inter . ‘
e ihterpretati S e e Theory
.‘dl::gns and numerical Pretation of' Financial Statements through Ratios: ( :
ues reparation of {iny| ‘
jems On Preparatic inal acconnts, Purefc ‘ -5
Tﬁ‘l““o" of some ratios) Purchases book, Sales book,Cash book( p
!
uoncslcd Reading:
5 =
Mehta P.L., Managerial Econoics | -
. J . o ' an Chan
SonsEducational Publishers, 201 | Analysis, Problems and Cases , Sulth
. Maheswari S.N., Introduction (o Accountancy , Vikas Publishing House, 2005

o Pandey LM, Financial Management Vikas Publishing House, 2009

\vy ;
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L Objectives:

lefsl‘

" gnd their applications,

['o acquaint with theoretical
varicty ol Practical Mediums.

quIse Outcomes :

Suudcms will be:

Able 10

ELECTROMAGH
CIE_ H5 Murks S i

The cOUTSC 13 lmllghl with the objectives of
To become familiar with the 'ill"tlumc‘m

ro familiar with the four Maswell”s equ
ficlds and apply them to solve 1"1\L‘liL:q| I]:i

e Waop |
e I-('i\-\-r-*“_":_s__:\_;\‘Il"‘l‘IiANSﬂTlSS‘_[l_JﬁJ_r;[EL_?-.-. -
: T o "'l_’""d v —

1} ) MO

_— i) Marks N

ol enabling the student to:

al coneepts of electrostatics and magneto static laws
\:muu.t; used to study time varying EM or dynamic
‘M problems,

analvsis ol the ¢ ; _
’ the characteristics of electromagnetic Waves ina wide

To l'am'“f“‘ \\'l!h fundamentals of Transmission 1;
To acquatnt with transmission line impud-;u Srin i
anee

caleulations

eXpress and elaborate Maxwell's |: ,
axwell's Eauations in differenti
quations in differential and integral forms and the

crative relations between the fux densiti
constit ‘ en the Nux densitics and ficld intensities of the electrostatics, magneto-

smlics.

> to express the ti T ;
o i press the time varying fields in integral and differential form

Equations.

of Maxwell's

. Able to derive the Heli Ty
fitions for 6 nho-llz wave equations in its various forms and the wave nature of their
solutions for time-harmonic waves in various mediums

¢ to appl : abisis y
i pply fundamental Ll‘-"‘f_ﬂl‘flﬂglwllc concepts in applications such as Transmission

Lines and Antennas. .

. Able to understand the impedance matching concepts using the smith chart

UNIT -1 .

Electrostatics: Review of Vector Calculus and Coordinate systems and Transformation, Coulomb’s

Law, Electric
to Line Charge,

Field Intensity, Electric ficld
Sheet Charge and Volume Charge Distribution. Electric Flux, Flux Density,

due to different charge distributions - Electric Field due
Gauss’s

Law and Applications. Energy and Poténtial, Potential Field of a Point Charge, System of Charges.

p

and Capacitors.

UNIT - I

Magneto-stalics: Biot-Savart Law,
tic Scalar and Vector Potentials,

ductors and Inductances, Magnetic Energy.

Magnetic Flux. Density, Magne
Maguetic Dipole, Magnetization, In

UNIT - 110

Time Varying
EMFs, Displace Current, Maxwe
Potentials, Electromagnetic Bound

UNIT - lVI
EM Wave Propagation: Unifo
Conductors-Skin Effect. Poynting’s

currents, continuity equation and relaxation time, Poisson’s and Laplace’s

Fields and Maxwell's L
1"y Jiquations in Differentia
ary Conditions, Time-Harmonic Fields.

rm Pline W

otential gradient, Energy density in Electrostatic fields, Electric Dipole, convection and conduction

Equations, Capacitance

Law, Applications of Ampere’s Law,

Ampere’s Circuital
Forces due to magnetic fields,

quations: Faraday’s Law, Transformer and Motional
| and.Integral Forms, Time- Varying

Dielectrics, Good

ave, Wave Propagation in Free Space,
Instantaneous,

d Wave Power, Poynting Vector,

CHAIRMAN
goard of Studies In
Flectronics ¢nd Comr{:unfc_aﬁon Engineering
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Al ; G . " ‘ ye

pol™ lw"cuhnllLUC"ILIUIH. Imn:nn-.ssiunc”c
[T}

arization-Linear, Circular and Ellipllt‘ﬂl
. 'S A Normal incidence and Oblique incidence
licient, Powe

rand energy caleulations.

Y
[rl\"‘l_' I\'i\'h‘“ Lines: Cirenit representation. B
it .n constant and characleristie | oM Equitions of voltage and current on transmission line,
aptiofn GO st impedanee 4 :
||\|| N i "'ILL| Ll}qq luq. I ' ' ' i I' b
pre gt Impcduncc relations of §5 Iess Line, Distortion less Line, [nfinite lin¢
contel -lim.l VSWR. The Smithhcl[JI opetand short-circuited  transmission lines, reflection
i * ¥ * o Z
Wty Transmission 1ine Impedance Matching- Impedance

mcﬂ'ﬂ‘i""l { T
» Quarter wave Translormer. S 3
by Q anstormer, Single Stub Matching and Double Stub Matching.

Muh‘t‘fnll
.;"t.,n-sml Reading:

i AU ,().S". T .

. Matthew N adiku, Principles of Electromagnetics, Oxford University Press, 2009, 4"

;‘t[i!lﬂll.

I):“.'Ii{:-ll\;“?lakl"l)'ﬁl‘d!:.ll‘t;{:il?{.m({-”"mf HL’t:f"'"””‘&-'”f-'ffﬂ?, Pearson Education, 2001, 2™ edition
W.H.Hayt, Jrand J.A Buek, Enginecring Electromagnetics, Tata Mc Gr,aw-l-li,ll, 2006, 7"edition

\o%
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IS Objectives: =l

’

1

coNISe 18 taught wig),
e

the objge.,
To understand (e Jectivey

a ]-'—- ot T '

S )T —

Coneeyy lllli“ Hhe o
: To understand the angle ”'-u‘ll : ity ﬂl’;‘l“iulruulunllu:
"0 h IRTE ¥ Car i \
o Tostudy the typeg o 'g‘“ml‘l,l“"" Schenigg et :"f’*."“‘-!llilm techniques, .
o Tounderstan (1 Pulge il RALTTI og 1y ;l'iu“"'ﬂllcs OF transmitters and receivers.
‘o interpre -l s . > Mod iyl
. Tointerpret the l’“llclplcsul-i”,“““'"““" Chetiiog Wlition,
Course Qutcomes: .
on culuplc‘hon ol this course, (e Sty Will b g)y)
o Able to compare gy, perlyy Cable (g .
e '
vidth. Understand oo . e ) AM, v | /i
yaai, N S Beneration o o\ UM o o P Sehemes with reference to band
« Ableto evaluate (|, Crlorn i ee o xes M Seheneg
o Ableto identiy suurI:;cSrz;:[:L“'M OFAM g '™ transmiygerg and receiy
D 5e O B :ceivers,
» “Understand the concepy of :Ill?r! ™ tlg“ru""ig“ul 10 noise ;ulio fzrlA(I'\:l FM and PM.,
Able 1o acquire |y, . |M‘“mu'""'mn 4nd compyre their perf ’
’ OWledpe  ghoue o Are their performance,
; . . 2 i .
elficiency of varioyg channgyg Mormation theory  ang aceess  entropy  and
UNIT -1
Linear modulation schemes: Need for modulation, doyble.c;
modulation, conventiong| amplitu, » Houble-sideband

vestigial-sideband (Vs

modulation (AM)
Division Multiplexing,

B) modulatjoy, Generation an,

UNIT-11

Angle modulation schemes: frcquuncy modul

instantareous frequency, NBFM, WBEM,
indirect (Armstrong's) methods of )\ gencration
receiver, AM and FM radio transmitters, p
heterodyne receivers, chojce of intermediate
UNIT - 111

Noise performance of AM, FM und p
noise in linear systems, equivalent noise
ratio (SNR) calculations for DSB-SC

I'M

band width, noi
AM, SSB, I'M and
UNIT -1V

Analog Pulse modul
sampling, practical a
(PAM), Tim¢ Division Multiplexing, ‘ Pulse ¢
modulation(PWM)and pulse position modulation(I’PM),

UNIT -y

Information Theory: Introduction, Information entropy, prop_er_ii&‘i of entropy,
t¥pes of information sources, channels, types of channels, joint entropy,

redundancy, mutual information, channel capacity

Board
ectronics and 0

Mahatma

d

y single sig
demodyla

ation (FM) ang
rinciples of tuneq radi

frequency (IF),

M systems: Sources of noise

se tem
PMs

ation schemes: sampling ol continuous-time
spects of sampling and reconstruction of

ime

modulation

ippressed-carrier (DSB- SC)
¢ band (SSB) modulation und
tion of the above, Frequency

concept of
direct and
phase locked loop (PLL), FM
0 frequency (TRF) and super

]

, thermal noise!’ shot noise,

perature, noise figure. Signal-to nojse
ystems,

signals, low pass and band pass
signals. Pulse amplitude modulation
schemes-pulse  width

generation and demodulation

information rate,
conditional entropy,

Vv
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Supgested Reading; GON5.

1979.
e JohnG.Proukis, "Digital Comnumications'
II|Ilpubl|s]||ngu)m|mnyl imited, New Delhi, 2003
o I"RamakrishnaRao,"Digital Commumic ation”, Tati aMcGrav/-

Delhi, 2011,
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Pre-requisites T —{—— — ri__ﬁ_li____r__ﬂrcﬂ_,___
Emi“"l __H__‘__“—qi'—.r— . ) 1_;;——-———;\'[:;%1___‘ -
e S TN LT R L=

Course Objectives:
*  Tounderstang basic con
¢ To understand e prac
consumption

« To unders

cepts of thermodynamics.

. tical application of thermal engincering concepts 11 o
and energy conversion systems |

1 and the working
Refrigeration Systems,
T'o familiarize the design
° Tounderstand v

ous cnergy

. y . . . et 91 ] ﬂﬂd
prnciples of .C. engines, Reciprocating compressor

! and working principles of transmission drive systems.
anous manufacturing processes.

Course outcomes:

Afte a(i -
er completion of the course, students will be able to : -

« Difterentiate : - i
. r(‘intmlu between heat and work transfers and relates them with cnthalpy changes.
‘ormulate various ot eveles i :
gt .'ﬁt ‘Vanous power cycles, represents them on p-V, T-S diagrams and also study their
[easibility in practical applications.
Understand the work saving nethods in functioning of Compressors and refrigeration cycles.
* Design belt drives and gear drives and formulate methods for balancing of rotating masses .
¢ Demonstrate the working of various welding processes and gain knowledge of working of
unconventional methods of manufacturing.

UNIT-1 ;
Statements of zeroth law, Ist, 2nd and 3rd Laws of thermodynamics with their applications.
Representation of thermodynamic processes on p-V and T-s plots. Ideal gas equation. Relations for
internal energy and entropy changes, heat and work transfers for closed systems. Steady flow energy
equation for an open systems-derivation and applications in turbines, compressors, nozzles and
diffusers. Relations for enthalpy changes, heat and work transfers for open systems.

UNIT-1I -
Power Cycles: Concept of air standard cycles- Carnot cycle, Otto, Diesel, Joule cycles with

applications. Representation of Cycles on P-V and T-s plots. Calculation of Cycle efficiencies.

IC Engines: Classification of IC Engines. Mechanical components of IC Engines. Working
Principles of four stroke and two stroke cycle engines. Differences between petrol and diesel
engines. Calculation of engine parameters -IP, BP, Specific fuel consumption, mechanical and

thermal efficiencies.

UNIT-IIT o
Working principles of reciprocating air compressors-single and c.louble acting, si_ngle stage and two
stage. Effect of clearance. Conditions for maximum efficiency. Isentropic and isothermal
efficiencies. Problems on work input, power required and efficiencies of single and two stage
compressors.- Methods for improving efficiency —use of intercooler.and_ aﬁe}' cooler. Refrigémt%on:
Wofking of vapour compression refrigeration system and vyindow Air conditioners. COP calculah_‘ou. ;
Common refrigerants in use, environmental impacts of refrigerants.

CHAIRMAN
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UNIT-IV .
Belt drives: Velocity - .-
centrifugal tension anq i
. Gear drives: Nomencly

ratio, effect of slip, Length of open and cross belts
ls effect on power transmission. d pear trains.
ure and types of gears, Problems on simple and compound &

"UNIT-V |
flon Technj ' : azing.

Pm,](-lil:]tnnl?'lri '11 ec_hilut]ucs: Principles of Arc, Gas and Resistance welding, soldering zfncf E?;:cip!l,e

WerT\C g .;.t_. 1511us.m of Lathe, milling and drilling machines by simple sketches. Working r:and ol

of I\ mac ‘{II:ILS. Basic principles ol USM. EDM LBM and ECM. Principles of sand casting

casting. Plastics and thejr moulding m-.:lhu;.h ‘ T

Suggested Reading:

Eighth Edition, 2010.
2006.

d Edn.,

: II:II: ;:a_lpllt, "'[‘hcrmal Enginecring”, Laxmi Publications, New Delhi, :
PR ag, " Basic and Applicd Thermodynamics”, Tata Mc-Graw Hill, Eigth Reprint,

) 11;1??21 “ Bevan, "Theory of Machines", College Book Store (CBS) Publishers, 3r

© Hajra Choudary, "Elements of Workshop Technology-Vel. I and 2, Asian Publishers, Gth.
Edn., 1993. |

© P.N. Rao, "Manufacturing Technology”, Vol. I &2, Tata McGraw- Hill, 2nd Edn., 2009

\y’
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PC 451 EC ANALOG ELECTRONICS LA 7 'rr
1

Ir’rc—rt'l_thli."-'t‘-,-

juisites /}!Iillll“ Flectronien-1 and — Analoglls J

T Llectronies - 1) _ ’

Evaluation S WO Ml 1 20 Mtk
. (4 o

e —

Course Objeclives:
The '“,'I‘,mr‘w ;'? t.ﬂ}'”l" with ”_'L' objectives of enabling the student (0:
: .[.g t::::l;r::‘::::: ::::: ::L::T!H" coneeply l:l‘:ll':lilrii'illl'l' amplificrs ol high frequency:
R e csign concepty ol it ptage amplificrs,
. ‘l.u understand the desipn concepts of feedbuck amplifier
o .I.u understand [llll: desipgn concepts (JI'(”;(‘;i|];|“’” n Rt
s Tostudy the design concepls of power and tined amplifiers.

Course Qulcomes:
On con1plcl|orl o{ _l!us course, the student will be able to
. IL)w[E:r:th(i ;l{:l'!crcnl types of feedback amplifiers,
| ;"f').‘;" :.n C & LC oscillator circuits for the given specifications.
esign -‘md ;mu!yzc various tuned amplifiers
Dc.l.&:rmullc the Il:cqu'cncy response of tuned amplificrs
Design simple circuits using Opainps

List of Experiments
| Design and Analysis of frequency response ol multistage stage RC coupled ampli fier using BIT

and FET

2. Design and Analysis of frequency responsc of transformer coupled amplificr

3. Verification of Miller”s Theorem

4. Design and analysis of Darlinglon Boolstiap amplificr

5. Design and Analysis of Voltage Series Voltage Shunt Feedback Amplifier

6. Design and Analysis of Current Serics Current Shunt Feedback Amplifier

7. Design and Analysis of RC Phasc Shift Oscillator, Wien Bridge Oscillator

8. Design and Analysis of Colpitts und Hartley Oscillators,

9. Design and verification of Inverting and non-inverting amplifiers and summing amplifier using

operational amplifier.

10. Design, testing of I and RF tuned Amplifier with load.
11. Design the Class ,,A" power Amplifier and verify characteristics of power amplifier.
12. Design the Class ,,B“ power Amplifier and verify characteristics of power amplifier.

Suggested Reading:
s Nashelsky, “Electronic Devices and Circuil theory”, 10" Edition,
J.imited, New Delhi, 2009

Manual for Electronic Devices and Circuits”, 4th Edition,

Delhi, 2004 . )

« Robert Boylestad and Loui
Prentice Hall of India Private

« David A. Bell, “Laboratory
Prentice-Hall of India Privalc [Limited, New

CHAIRMAN |
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P A1 EC Lleetroni, — ‘
. *Measuremente Tenmentation 1
pre-requisites rements And Instrumen e |
# I I o

e =5 ) |
[_.;_‘_.;_I_I_l_nl!mn _ SEE Yyvem :.”. -t Narks

Course Objectives
e Thecourse iy taght with the ol
o Tofamiliarize with v
o Toleamn the desiy

p jeetives of enabling the student to: '
'l‘l 1OUS measurement parameters and Standards of measurement.
Mmoprmeinlee o .

R — I””‘{I"L-tli Ammelers, Voltmeters and Ohmmeters

e It stang llcmwmlmn:md applications of CRO

Tounderstand ; \ y
. :'t ln Ll'{l\llllulldl};llu the operation ol varions Transducers.
« To understand the worki oo ' : ;
ne principles and anplicati Sipgnal gen
analyzers | and applications of Signal g

eralors and Wave

Course Quicomes :
«  Oncompletion of this course, the student will be able to ;
« Analyze ““-f vaious characteristies of measurement parameters and
»  Able to design various ranges of Ammeters, Voltmeters and Ohmmeters.
v Use the CROs for various applications and explore its features.
¢ lixplore various types of Transducers and their characteristics.
« Analyze the operation of various Signal generators and Wave analyzers.

UNIT-!

Measurement Parameters: Introduction of measurement system. Performance characteristics of
Instruments, Static and Dynamic Characteristics. Error in Measurement, Types of Errors, Statistical
analysis of errors, Limiting errors, Standards of* measurement, Fundamental and Derived Units.
Systems of Units, International System of Units,

UNIT-1I
Voltmeters, Ammeters and Ohmmeters: Busic meter movement, Permanent Magnet Moving Coil

movement, D“Arsonval movement, DC Ammeters, Ayrton Shunt, DC Voltmeters, Multi range
Voltmeter, Voltmeter Sensitivity, Ld;u[ing effect, Series- type Ohmmeter, Shunt-type Ohmmeter,
Digital Voltmeters, Ramp type, Staircase-Ramp [ype, Successive approximation type, Dual- slope
type (Qualitative treatment only) -

UNIT- I
CRO: Basic Principle of CRT, its features, Block diagram and operation of CRO, Oscilloscope

Controls, Waveform display, Meusurement ol frequency and Phase using Lissajous method,
Applications and Advantages of CRO, Types of CRO: Dual Beam CRO, Dual Trace CRO, Sampling

Oscilloscope, Storage Oscilloscope, Digital storage Oscilloscope

UNIT- 1V
Transducers: Introduction, Electrical Transducer, Factors for Selecting a Transducer, Active and

Passive 'Transducers, Operation and applications of Resistive transducers, Strain gauges,
Temperature Measurement: Thermistors, Thermocouple, Thermometer, Inductive transducers,

Vs
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T

LVDT and RVDT, it
= acl{i\'e '
sducers and Photo- electric

transducers. o
ansducers, Pjezo-electric Tran

e ———EE

UNIT-V

Signal Generat
ors and Waye
tor, Fixed and Variable AF.

r, Pulse generator, Sweep
ic distortion

Oscillator, AF Sj analy
. n yYZers: net .
Frequency ﬁenem[c and Square way Basic standard signal generd
S or, Wav Ve generato i
ave Analyzers. Het ; Function generato
ers, Heterodyne wave analyz
er, Harmon

analvzer, Spectru
) m analyz
o (Qualil;llivc treatment onl
atment only).

Suggested Reading:
g:

Ins!mmen!dﬁon ;

o

Albert  D.Helfs -

_ -Helfrick .

o ;fl”dMeamre"‘eﬂ! Tech?'d William D.Cooper, “Modern Electroni
1 8 Kalg o iques ", Prentice-H: » D 1 ectronic
NewDelhi 26 Electronic  instrum, ’fll Of India Private Limited, New Delhi, 1996.

David AR 04. wntation”, Tata McGraw-Hill Company Limited

avid A Bell, “£y o ’ e

4 ectronic lny ) :

astrumentation and Measurements”, 2nd Edition, Prenlticé—l-l'tll

UI Illd.d' I v c 94-
] & l.‘

CHAIRMAN
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PEAZEC IOPFRATIN
[— ERATING SYSTEMS -
P|-t--|'t‘t|lll~itl-s = _ L p C
[ B
i . P
Cyaluation - SIF . 1 Marks
(DAY rl,l. 15 Marks i 30 7 |

Courst Objectives:
i e course is tany . |

: :I" introduce Ilu-ltl:: ‘.'. ith the ehjectives of enabling the student to:

' study difTere ONCEPIs o1 OS strueture and process synchronization

l'o study ditlerent memory nunagement stratepic ;

L
o Tofamiliarize the implementation of file systemn
: fe \;fulcm:::u] [:""_I”““‘C"I‘IU-‘ ol system seeurity and protection
‘o discuss the de AR yi _
e ludisct 1¢ design principles and stiucture of Windows 7 and Linux

Course Outcomes :
On completion ul'fhis course, the student will be able to :

. Livaluate different process scheduling algorithms ;

. Describe the steps in address translation and tlii'i'crutlt page repl
Compare different file allocation methods and decide :'Ip;ropri:ll:: allocat

acement strategics

ion strategy for given

L]
(ype of file
¢ Explain the mechanisms available in an OS to control access to resource
. Understand kernel modules. process management, memory management and file systems
in linux
UNIT-1
Operating  Systems:  OS  structure  and  strategies, Process concepis.

jtreduction 1o

;'ﬂlll“'ﬁ‘l'“"ld‘:d Programming, Process scheduling, Process synchronization, Deadlocks.

UNIT-1 )
Memory management strategies with example architectures: Swapping, Contiguous allocation,
paging. Segmentation, Segmentation with paging , Virtual memory management : Demand paging.
page replacement, Thrashing

File system implementation:

UNIT- L1
File concepts, Access methods and protection.
le systems, Mass storage

File system interface:
File system structure, Allocation methods, Directory implementation of fi

structures, I/0 systems.

UNIT-1V .
System Protection: Principles and Domain, Access Matrix and implementation, Access control and

access rights, Capability based systems, |

System  Security: Problem,  ['rogram

implementing security defenses, Fire
UNIT-V
Scheduling, Memory management, [ile systems,

Windows 7 Design principles,
File systems, Networking, Programmer interface

;anguage based Protection.
threats, cryptography, — user

walling, Computer security Classification

Case Sfudies: The Linux System-Dusign principles,
Input aw

Syslem components, Tern

authentication.

Kemnel modules, Process management,
d Output, Inter process communication.
iinal services and fast user switching

%

T 1 A
ot S (Pt A

ey :
1 pooShy ligy Jﬂ +
Bodrer \f 2T Uy ciagmdda _
{"'\‘T‘f""."’g :;!:f -'lﬁ:':‘l-rii'_':-'..‘ff}!: H Eﬁ%@gg e
AR ST 7 et N B &
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ivision multi lexi
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: »l c / -di\,. i 1 -l
(3. Frequency 1Ston multiplexing gpq De multjp|
Iplexing

ol experiments using MATLAR
" AM modulation and demodulation,
3, FM modulation and demodulation,
3 $SB-SC modulation and demodulation,
4. DSB-SC modulation and demodulation.

5. Pre-emphasis and De-emphasis Circuits.

suggested readings :

1. Simon haykin “ Communication Systems ” 4" edition jhon wiley &son ,inc.2000

- 2. George Kennedy ,Bernard Davis, Electronic Communication Systems ,”4™ Edition.

Tata McGraw —Hill Publishing company Limited Newdelhi,1903.

3. MATLAB programming for engineers by Stephen j. chapman, 4" Edition.
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[(CounseCote | Course Title W
PCAS2EC ANALOG COMMUNICATION e :

isi Core
Pre-requisites Contact Hours Per Week < b e ]
Analog
Communications Credits

_-H-"-_.__—__

Course Objective:

1. To perform types of modulation and verify them

2. To verify the output of demodulation techniques.

3. To perform pulse analog modulation and demodulation techniques and understand.
Course Qutcomes: Student wil] be

1. Able to acquire knowledge of performing modulation and demodulation and analyze the
effects of various parameters op the process.

2. Able to acquire knowledge of operation of various radio receiver subsystems.

3. Able to acquire in-depth understanding of pulse analog modulation techniques.

List of experiments using kit/bread board

AM generation and Demodulation.

FM generation and Demodulation.

Mixer Circuit.

AGC and AFC Circuits.

Squelch Circuit and Frequency Multiplier Circuit.
Pre-emphasis and De-emphasis Circuits.

PLL Characteristics.

PAM generation and Demodulation.

PWM generation and Demodulation.

10. PPM generation and Demodulation.

&
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Lopsted Reading:
Abraham Silberschatz, Peter B Galvin, Operating System Concepts, 9th edition, Wiley, 2016

william  Stallings, Operating  Systems- -Internals and Design Principles, 8th edition,

Pearson, 2014.
Andrew S Tanenbaum, Modern Operating Systems, 4thed1t10n Pearson,

&

\,.-u \‘ \FN\‘\! I
Board L-f Siudies 1
Enginezring
Elecironics and Comi ymunlcaion T
Mahatma Gar dhi University, MLG- -508234.
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GE 413 CS DATA SCIENCI USING R

corequisites [ L C

| 3 B
s e o S ks CIE (0 Marks
Evaluation SEE S Marks CIL

[E— s L
Course Objectives: ‘ .

The course is taught with the objectives of enabling the student to:

To learn basics of R Programming environment: R language, R- studio
To learn various statistical concepts like lincar and logistic regressior
serics forecasting

. Tolcarn Decision tree induction and association rule mining

« Dxplore the concept of decision lrees and their applications in classification tasks
+ Tmplement clustering techniques to group similar data points together

and R packages

. . .
1, cluster analysis, time

Course Outcomes :
¢ On completion of this course, the student will be ableto: _
« Use various data structures and packages in R for data visualization and summarization
« Use linear, non-linear regression models, and classification techniques for data analysis

e Use clustering methods and association rule mining

« Demonstrate proficiency in time series data analysis, including data rea
and forecasting using ARIMA and exponential smoothing models inR.

o Apply clustering techniques in R to group similar data points together

ding, decomposition,

UNIT-1
Introduction to R:
Handling Packages in R. ; _
Getting Started with R: Introduction, Working with Directory, Data Types in R, Few
Commands for Data Exploration ' '

Loading and Handling Data In R: Introduction, Challenges of Analytical Data Processing,
Expression, Variables, Functions, Missing Values Treatment In R, Using As Operator To Change
The, Structure Of The Data, Vectors, Matrices, Factors, Liét, Few Common Analytical Tasks,
Aggregation And Group Processing Of A Variable, Simple Analysis Using R, Methods For

ReadingData, Comparison Of R GUI"s For Data Input.

Introduction. Downloading and Installing R, IDE and Text Editors,

UNIT-11 ; .
Exploring Data In R: Introduction, Data Frames, R Functions for Under’é;tanding Data in Data

Frames, Load Data Frames, Exploring Data, Data Summary, Finding the Missing Values, Invalid
Values and Outliers, Descriptive Stalistics, Spotting Problems In Data with Visualization.

UNIT- 11

Linear Regression Using R: Introduction, Model Fitting, Linear Regression, Assumptions of
LinearRegression, Validating Linear Assumption. '
Logistic Regression: Introduction, What Is Regression? Introduction to Generai.ized Linear Modci >
Logistic Regression, Binary Logistic Regression, Diagnosing Logistic Regression.. :

CHAIRMAN
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. Tree: Introduction, What 1Is a

[)ct'iSi“'
pmpriate
Mcasurinf:’
Tree Learning,
Time Series in R: Introduction, What

Problems For Decision Tree
Features, Hypothesis Space Search In Decision Tree Learning, Inductive Bias In Decision
Why Prefer Short Hypotheses, Issues In Decision Tree Learning.

Decision Tree? Decision Tree Representation In R
learning, Basic Decision Tree Learning Algorithm

[s Time Series Data, Reading Time Series Data,

Dccompnsn‘lngme Series Data, Foreeasts Using Exponential Smoothing, ARIMA Models

UNIT-V

Clustering: Introduction, What Is Clustering, Basic Concepls in Clustering, Hierarchical Clustering,

K-Means Algorithm.
Association Rules: Introduction, Irequent

Item set, Data Structure Overview, Mining Algorithm

Interfaces, Auxiliary Functions, Sampling from Transaction, Generating Synthetic Transaction Data,

Additional Measures of Interestingness, 1istance
Mining Frequent Patterns, Associntions and Correlations:
Frequent Item set, Closed Item set And Association Rules. F

Pattern Evaluation Methods

Suggested Reading:

o Secema Acharya, “Data Analytics using
o Nina Zumel and John Mount, “Practical Data

» Crawley, Michael J., “ The R book”,

Based Clustering Transaction and Association
Basic Concepts and Methods.
requent [tem set: Mining Methods,

R”, McGraw Hill education
Science with R”, Manning

John Wiiey & Sons, Ltd

Shelter Island
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