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} J abalpur Engineering College, J abalpur
B Choice Based Credit System
Bachelor\af Fngineering (Electrical Engincering) Semester: I
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COURSE OBJECTIVE

The pnmary objective of the course is to introduce concepts about the properties, chasactcnsucs
applications and limitations of engineering materials emphasis on material available locally.

COURSE CONTENT

Introduction to material science and engineering: Atomic structure and bonding in materials. Types of
material, Recent advances and future trends (Smart & Nane matermis! Crystai structure of materials,

crystal Systems, unit cells and space lattices, « B i 2

P

.crystalline solids and their role in influencing various propsrtzes

Metals & Alloys: Mechanical behavior of metals and alloys, Tensile & compressive stress-strain relations,
fracture toughness, fatigue, creep, wear and abrasion. Microstrcture, propertics and applications of ferrous
and non-ferrous alloys, low allay steels, aluminum alloys, copper alloys, stainless steels, cast irons,

superalloys.

Ceramics and Polymers: Structure, defects and properties of Ceramics mau,nals processing and
applications of traditional and advanced ceramics. Thermal, electrical, magnetic, optical and mechanical
behavior of ceramics. Classification of Polymc,rs Polymerization, Structute and its electrical and
mechanical Properties.

Electrical Properties: Electrical conduction in metals, Concept of energy band diagrarh for materials -
conductors, semiconductors and insulators, electrical conductivity, effect of temperature on conductility,
intrinsic and extrinsic semiconductors, dielectric properties. Compound semiconductors, Nano-electronics.

Magnetic and optical properties: Origin of magnetism in metallic and ceramic materials, Para-
magnetism, diamagnetism, anti-ferro magnetism, ferromagnetism, ferrimagnetism, magnetic hysteresis,
effect of temperature, soft and hard magnetic materials and their properties. Reflection, mfractton
absorption and transmission of electromagnetic radiation in solids,

N>

DEAN
Academic
JEC, Jabalpur (M.P

M\\\ I




o
%%_n

Advanced Materfals and Tools: Smart materials, exhibiting ferroelectric, piezoeleciric, opto-electric,
semiconducting behavior, lasers and optical fibers, photoconductivity and  superconductivity,
nanomaterials, Metamaterial, synthesis, properties and applications, biomaterials, photoconductivity and
superconductivity, Ultra-light Materials and Metallic Foams: Definition and processing, characterization of
cellular metals, properties.

COURSE QUTCOME

Student after successful completion of course must possess an understanding of the basics of materials, in
terms of their structural, optical, electrical, magnetic and mechanical properties.

EVALUATION

Evaluation will be continuous an integral part of the class as well through external assessment.

Text Book:

I. William D. Callister, David G. Rethwisch *Callister’s Material Science and Engineeﬁng’, Willey.
2. William F Smith, Javad Hashemi, Ravi Prakash ‘“Material science and engineering’, McGraw Hill,

References:

1. L. Solymar, D. Walsh & R. R.A. Syms ‘Electrical Properties of Materials’, Oxford university press.
2. James F. Shackelford, Madanapalli K, Muralidhara ‘Introduction to Materials Science for
: Engineers’, Pearson
V. Rajendran * Materials Science’ McGraw Hill education Pvt, Limited,
lan P. Jones * Muterials Science for Electrical and Electronics Engineers’ Oxford university press.
Asleland, Fulay, Wright, Balani ‘The Science and Enginecring of Materials®, Cengage learning,
K. M. Gupta and Nishu Gupta ‘Advanced Electrical and Electronics Materials® Willey.
M. S. Naidu, “Gas Insulated Substations”, IK International Publishing House.
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Jabalpur Engineering College, Jabalpur
Choice Based Crt_:dit System
Bachelor of Engineering (Electrical Engineering) Semester: I
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COURSE OBJECTIVE

This course introduces students about the signals and systems mathematically and understands how to

perform mathematical operations on them.

COURSE CONTENT

Classification of signals and systems: Continuous time signals (CT signals), Discrete time signals (DT
signals) - Step, ramp, pulse, impulse, sinusoidal and exponential signals, basic operations on signals,
classifications of CT and DT signals- Periodic and aperiodic signals, energy and power signals, random
signals, CT systems and DT systems, basic properties of systems, basic properties of systems, linear time
invariant systems and properties.

Analysis of continuous time signals: Time and (requency domain analysis, Fourier scries analysis,
spectrum of CT signals, Fourier transform and Laplace transform, region of convergence, wavelet
transform. i

Linear time invariant continuous time systems: Differential equations representation, block diagram
representation, state variable representation and matrix representation of systems, impulse response, step
response, frequency response, relizability of systems, analog filters.

Analysis of discrete time signals: Convolution sum and properties, sampling of CT qxgnaia and aliasing,
DTFT and properties, Z transform and properties, inverse Z transform. , ¢

"y

Linear time invariant discrete time systems: Difference equations, block diagram representation,
impulse response, analysis of DT LTI systems using DTFT and Z transform, state variable equations and
matrix representation of systems, Digital filters.

COURSE OUTCOME

Student after successful completion of course must possess an Understanding of various signals and systems
properiics and be able to identify whether a given system exhibits these properties and its 1mphcat1on for

practical systems.
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Jabalpur Engincering College, J abalpur
Choice Based Credit System
Bachelor of Engineering (Electrical Engineering) Semester: I
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COURSE OBJECTIVE,

This Course introduces examination of electrical & electronic circuit analysis & synthesis tools &

techniques such as the Laplace transform, nodal analysis & two port network theory.

COURSE CONTENT

Introduction to circuit elements R,L,C and their characteristics in terms of linearity & time
dependent nature, voltage & cwrent sources controlled & uncontrolled sources KCL and KVL
analysis, Nodal & mesh analysis, analysis of magnetically coupled circuits, Transient analysis -
Transients in RL, RC&RLC Circuits, initial conditions, time constants. Steady state analysis-
Concept of phasor & vector, impedance & admittance, Network topology, concept of Network
graph, Tree, Tree branch & link, Incidence matrix, cut set and tie set matrices, dual networks, Dot
convention, coupling co- efficient, tuned circuits, Series & parallel resonance.

Network Theorems for AC & DC circuits- Thevenins & Norton’s, Superpositions, Reciprocity,
Compensation, Substitution, Maximum power transfer, and Millman’s theorem, Tellegen’s
theorem, problems with dependent & independent sources.

Frequency domain analysis — Laplace transform solution of Integro-differential equations,
transform of waveform synthesized with step ramp, Gate and sinusoidal functions, Initial & final

value theorem, Network Theorems in transform domain

Concept of signal spectra, Fourier series co-efficient of a periodic waveform, symmetries as
related to Fourier coefficients, Trigonometric & Exponential form of Fourier series.

Network function & Two port networks - concept of complex frequency, Network & Transfer

functions for one port & two ports, poles and zeros, Necessary condition for driving point & .

transfer function. Two port parameters - Z, Y, ABCD, Hybrid parameters, their inverse & image
parameters, relationship between parameters, Interconnection of two ports networks, Terminated

twao port network.
O
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Topics for the laboratory (Expandable):

To Verify Thevenin Theorem.

To Verify Superposition Theorem.

To Verify Reciprocity Theorem.

To Verify Maximum Power Transfer Theorem.

To Verify Millman’s Theorem.

To Determine Open Circuit parameters of a Two Port Network and to Determine Short Circuil
parameters of a Two Port Network.

7. To Determine A,B, C, D parameters of a Two Port Network

8. To Determine h parameters of a Two Port Network
9

1

% LA o] o

. To Find Frequency Response 6f RLC Series Circuit.
10. To Find Frequency Response of RLC parallel Circuit.

COURSE OUTCOME

Student after successful completion of course must be able to apply the Thévenin, Norton, nodal and mesh
analysis to express complex circuits in their simpler equivalent forms and to apply linearity and
superposition concepts to analyze RL, RC, and RLC circuits in time and frequency domains and also to
analyze resonant circuits both in time and frequency domains.

EVALUATION

Evaluation will be continuous an integral part of the class as well through external assessment. Laboratory
assessment will be based on external assessment, asmgnments presentations, and interview of cach
candidate.

REFERENCES

1. MLE. Van Valkenburg, Network Analysis, Pearson

2. William Fl Hayt. & Jack E. Kemmerly, Steven M Durbin; Engineering Circuit Analysis; McGrawITiil
3. Richard € Dorf, James A Svoboda, Introduction to Electric Circuits, Wiley India, 2015

4, Charles K. Alexander & Matthew N.O. Sadiku: Electrical Circuits; McGrawHill

5. J David Irwin, Robert M Nelms, Engineering Circuit Analysis, Wiley India, 2015

6. Robert 1. Boylestad, introductory circuit analysis, Pearson,2016

7. M S Sukhija, T K Nagsarkar; Circuits and Networks, Oxford University Press, 2015

8. Samarajit Ghosh, Network Theory Analysis and Synthesis
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/ Jabalpur Engineering College, J abalpur
/ Choice Based Credit System
Bachelor of Engineering (Electrical Enginecring) Semester: nt
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COURSE OBJECTIVE

to measurements and to bave an adequate knowledge in measurement techniques for voltage, curteat, power
and cnergy. S :

i
l
! The primarcy abjective of the course is o inmﬁduee operation principles of instraments, terminotogy refated
|
i; COURSE CONTENT

1

. introduction, History and overview of measurement system, Fundamentals of Mcasurement system, Static
| and Dynamic Characteristics of measurement systems: Systematic Characteristics, Generalized model,
| . Transfer function, Techniques for dynamic compensation, Accuracy of measurement systems in steady
state: Measurement error. Error probability function, Error reduction techniques, Reliability, Choice and
Economics of measurement systems. Loading effects due to shunt connccted and series connected . i
! ' instruments, calibration curve, Testing & calibration of instruments. ' -

Galvanometers — Theory, principle of operation and construction of ballistic galvanometer, D’arsonal
galvanometer, Definition of analog & digital instruments, Classification of analog instruments, their
operating principle, Operating force, Types of supports, Damping, Controlling,

St

5 Ditferent types of Ammeter & Voltmeter - PMMC, MI, Electrodynamometer, fnduction, Expression, for ;
, control & deflection torque, their advantages, disadvantages & error, Extension of range of instruments i
nsing shunt & multiplier. :

Digial Voltmeter, Amieter, Multimeter and Wattmeter. : &

.

P Instrument transforiners: Potential and current transformers, ratio and phase angle errors, testing of
“ instrument transformers, Difference between CT and PT, errors and reduction of errors. '

Measarement of powers Power in AC and DC Circuit, Electrodynamomeier type of wattmeter,
! Construction, theory, operation & crror, Low power factor & UPF wattmeter, Double ¢lement and three
clement dynamometer wattmeter, Measurement of power in three phase circuit, one, two & three wattreter
method, Measurement of reactive power by singlc watimeter, Measurement of power using CTs & PTs.

N2
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Measurement of Energy: Single phase and three phase digital / Electronic energy metet — construction &

operation - Energy flow and power calculations, errors — Testing by phantom loading, Tri-vector meter,

Maximum demand meter, Ampere hour meter.

Power factor meter ~ Single phase and three phase Electro-dynamometer type & moving iron type.
Frequency meter - Vibrating reed, Resonance type & Weston type, Synchronoscope,

Ohmmeter — series & stunt type, Megger & Ratio meter. ) 4

Resistance Measurement - Classification of low, medium & high resistance — Volimeter-Ammeter

‘method, Wheatstone Bridge, Kelvia’s double bridge & loss of charge methods for resistanice measurement,

Earth resistance measurement.
Magnetic Measurement - B-H Curve, Hysteresis Loop determination, Power loss in sheet metal — Lloyd
Fischer square for-measurement of power loss. ‘ -

Topics for the laboratory (Expandable):

1. Measurement of low resistance using Kelvin’s Double bridge

2. Measurement of medium resistance using Wheatstone’s bridge

3, Measurement of high resistance by loss of charge method

4. Measurement of Insulation resistance using Megger ) ‘
5. Measurement of carth resistance by fall of potential method and verification by using carth tester
6. Measuwrement of power in a single phase ac circuit by 3 voltmeter/ 3 Ammeter method

7. Calibration of a dynamometer type of watimeter with respect {o a standard/Sub Standard wattmeter
8. Calibration of single phase digital/ Electronic type energy mefer.

9, Calibration of a dynamometer type of wattmeter by Phantom Loading method.

10, Measurements using Instrument Transformers.

1 1. Study of various types of Indicating Instruments.

12. Measurement of Power in three phase circuit by one, two & three wattmeters.

COURSE OQUTCOME:

After successful completion of course, Students are expected to possess an in-depth understariding and
Knowledge of the concepts and principles of measurcment of electrical and non electtical viz. physical
quantities and instruments. ’

EVALUATION _ .
Evaluation will be continuous an integral part of the class as well through external assessment. Laboratory

assessment will be based on external assessment, assipnments, presentations, and interview of cach
candidate. : '

Text book:-
1. AK.Sawhney; ‘A course in Electrical & Electronic Measurements & Instrumentation’; Dhanpat
Rai & co(p) Ltd New Delhi .
Reference books:-
1. G. K. Banerjee, Electrical and Electronic Measurements’. PHI Learning Pvt.Ltd.

2. R, B. Northrop,” Introduction to Instrumentation and Measurement’; CRC press Taylor & Francis

3. Vijay Singh;’ Fundamentals of Electrical & Electronic Measurements’, New Age International

Publishers.
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Jabalpur Engineering College, Jabalpur
' ' Choice Based Credit System
Bachelor of Engineering (Electrical Engineering) Semester: i

Maximum Marks | Crodits

Subject ; Theory Practical Total
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KR35 Electronics

COURSE OBJECTIVE

The primary oB}ectix?c of this course is to develop an in-depth understanding of the design pn'ncipk:s' and
applications of integrated analog circuits. : £

COURSE CONTENT

Semiconductor Diodes: Theory of P-N junction, temperature dependence and break down
characteristics, junction capacitances, Zener diode, Varactor diede, Tunnel diode, PIN diode,
LED, Photo diode, Schottky diode, Diode applications: series —parallel configurations, full wave
and half wave rectification, voitage multiplier circuits, diode testing

Transistors: BIT, types & configuration, working principal, characteristics, and region of
operation, load line, biasing methods, Small signal analysis of transistor (low frequency) using b-
parameters, thermal runaway and thermal stability. FET, MOSFET, Transistor as an amplifier,
gain, bandwidth, {requency response, : '

Feedback amplifier and Oscillators: Feedback amplifier, negative feedback, voltage-series,
voltage shunt, current series and cwrent shunt feedback, Sinusoidal osciilators, L-C (Hartley-
Colpitts) oscillators, RC phase shift, Wien bridge, and Crystal oscillators. Power amplifiers, class
A, class B, class A B, C amplifiers, their efficiency and power Dissipation, Push-pull and
complimentary symmetry push-pull amplitier. '

Wave Shaping circuits: Switching characteristics of diode and transistor, turn ON, OFF time,
reverse, recovery time, transistor as switch, Multivibrators, Bistable, Monostable, Astable
multivibrators. Clipper and clamper circuit, Differential amplifier, calculation of differcntial,
common mode gain and CMRR using h- parameters, Darlington pair, Boot strapping technique.
Cascade and cascade amplifier.

Operational Amplifier: Operational amplifier basics, practical Op-amp circuits &

characteristics, slew rate , bandwidth, offset voltage ,basic current, appiicaﬁ@n, inyerting, non-

Dz
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j’ inverting amplifier, summer, average, differentiator, in%:cgrator differential amplifier,
7 instrumentation amplifier, log and antilog amplifier, voltage to current and current to voltage
/f converters, comparators Schmitt trigger , active filters, 555 timer and its application.
F,f"i' ~ Topics for the laboratory (Expandable):

/ :

' 1. Design & measure the frequency response of an RC coupled amplifier using discrete components.
Design a two stage RC coupled amphﬁer and determine the effect of oaseadmg on gain and
bandwidth.

3. Study the effect of voltage series, current series, voltage shunt and current shunt feedback on
amplifier using discrete components,

4. Design & realize inverting, non-inverting and buffer amplifier using 741 op-amps.

5. Verify the operation of a differentiator circuit using op amp IC 741 and show that it acts as a high
pass filter.

6. Verify the operation of a infegrator circuit using op amp 741 and show that it acts as a low pass
filter.

7. Design & Verify the operation of adder and subtractor circuit using op amp 741.

8. Plot frequency response of AC coupled amplifier using op amp 741 and study the ef fect of
negative feedback on the bandwidth and gain of the amplifier.

9. Study of IC 555 as astable and monostable multivibrator,

10. Design & realize using op amp 741, wein-bridge oscillator

COURSE OUTCOME:

Aﬂcr successful completion of course, Students are expected to able in applying theory and realize analog
filter circuits, Understang the circuit operation of the 555 timer IC and regulator IC and identifying the
faulty components within a circuit.

EVALUATTON ,

Evaluation will be continuous an integral part of the class as well through external assessment. Laboratory
assessment will be based on exiernal assessment, assigninents, presentations, and interview of each
candidate.

REFERENCES
t. Robert L Boylestad, Louis Nashelsky; Electronic Devices and Circuits; Pearson

2. Jacob Millman, Cristos C Halkias, Satyabrata Jit; Electronic Devices and Circuits, McGraw~ Hiil
3. Anil K Maini, Electronic Devices and Circuits, Wiley
4

§ Salivahanan, N Suresh Kumar, Electronic Devices and Circuits; McGraw- Hill
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COURSE CONTENT & GRADE

| Max:60

(w.e.f. July 2016)
Branch Subject Tiﬂe Subject Grade for CGPA at the endof | -
- TR iu 13 Code End Sem every even semester
T | P |
s COMMUNICATION | - ‘Min Min
BE IY SKILL - !‘;H.Oigg)g ‘SD’f : “D» 5.0
T o COMMUNICATION SKILL
Course Objeétives" 7

° Student w:H he abie to Iearn and understand the four major Skills of Communication i.e. i.SRW
(Llstemng, Speaking, Reading and Writing) -

Feedbatk

e Student w:H be able to write effective job appl}cation to show emplovers that they deserve to be
shorthsteé for an intermew )

enta "‘eet high professsona! expertlse w&th the help of much developed wntten o
and ¢t mmunrcatio skilfs -+~

o ,S\tuﬂentsw comprehe en_skilis wﬂ! be enhanced

,‘-7'_C s of. Effectwe Commumcatxon Overcomlng the Barriers to Communication, Role of
, comrnumcat;o' o

, Lfstemng and Reading Skilis for Effect:ve Commumcation Importance of Lrstemng in Communication,

Difference between Llstenmg and Hearing, Types of Listening. Techniques of Readmg, SQ3R, Proof Readtng

}Develcping Orai Communlcatlon lnterpersonal Communication, Facu!etators and impedxments of interview

and Group Dascussmn ‘Presentation Strategies: Defining Purpose, Organizing Contents, Preparing Outline,

Audio-Visual Aids, ‘Nuances of Delivery, importance of Paralanguage and Kmesu:s in Commumcatson, Audience
Awareness, Settmg and Achieving Goals

Written Commu'nic'atif'm:‘ Writing Curriculum Vitae, Letter and Cover Letter and job Application; Letter

Components and Layouts, Principles of Effective Letter Writing, E-mail etiquettes, Notice Agenda and Mirutes,

Writing Proposals: Nature and Significance, Types of Propoqais Parts of a Formal Proposal; a brief recap of
Formats of Report Wntmg
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