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(:ouRsl: ORJECTTVU

'lhe primary objectivc of ahE coulse is to introilucc corcepts about the plop€rtiEs, charactelistic,s,

appliiarions and limitations ofcnginecijng materials emphasis on material available locally'

COURSE CONTENT

Inrloduction to mrter{*t scleBce rnd engireeri[g; Atomic stmcture and bonding in material5. Types of

materi&l, Reocnt advarce! and future helds;.{Sqqt..f..Na11 mal€Jialsl-Crystal 8tuuchle of materials,

cryrtal systcms, unil cells and space lattic"t, ,;- ,-- --. -- ... - ---,5.--']'rn'' - - -:t ;'- '-' "
.;rystallire solids and their roLe in influencing various properties.

Mctsls & Alloys: Mschanical behavior of metals and alloys, Tensilc & cornpressive stess-strain relations,

ilacture toughness, fatigrc, creep, wear and abra.gion. Microstrctue, propcnies and applications of fcrous
and non-ferrous alloys, low alloy steels, aluminum alloys, copper alloys, stainless steels, casi irors,

snperailoys-

Csrarlllcs and P-ollmcrs: Structlre, defccts and proportics of Ccramics matcrials, proccssing aod

applications of ksditional and advanced ceramics. Thermal, electrical, magnetic. optical and mechanical

behavior of ceramics. Classificaiioo of Polyners, Polymerization, Sltuctule and its elechical and

mechanigal Propertie6.

Elcctrical Propcrtles: Electrical conduction in metals, Concept of energy band diagram for matsriais -

conducto$, semiconducto$ asd insulators, eleckical oonductivity, effoct of temperalulc or] conductility,

inbimic and extl.insic semiconducto$, dielectric prcperties, Compound ssmiconducto$, Nano-elcclronics.

Magnetic and opticat propertiesl Origin of magnetism iu metallic and ceramic materials, Para-

magnetisfl. diamagnetism, aoti-fero magrcdsm, fer]omagnelism, fcrrimagnetisr:r, magnltic hysleresis,

e{fec! of temporature, soft and hard magaetic materials and their properties. Raflection, .cfraction,

ubsorprion and transmission of elcctromagnctic .adistion in sojids.
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Adv|rced Mrtedils and Tootr: Smirt malerials, exhibiting ferroelectric, piezoelectric, opto-elsctric,

semicondueting behavior, laser:i and optical fibers, photoconductivity and superconduetiviry,

nanomaterials, Metamatrial, synthesis, propertiei and lpplicalions, biomaterials, phoioconductiviry and

sulerconductiviry, Ultra-light Materials and Metallic Foarrs: Defiuition aud processing, c.baracterizatior of
ccllular metals, propet1ics.

COI'RSE OUTCOME

Shldent aflcr successful completion ofcoulse must possess an urderstanding ofthe basicl ofmaterials, in
tL'rms ofthcir structural, opical, elec!'ical, magnetic and mechanical properties.

EVAIUATIOI
Evaluation will be contin[ous an inte$al pari of lhe class as well tbrough extemal assessment,

Text Book:
l. Wiliiam D. Catlistel David G. Rcthwisch 'Callisier's Material Science and Erginecring', Willey.
2. 'William F Smiah, Javad flashemi, Ravi Pnkash 'Materisl science atd engineering', McGraw Hill.

YI"ll"J,-.r, r. Walsh & R. R.A. syms'Erecricat properties of Materiats', oxford university press.
2. Jatnes F. Shackelfor{ Madanapalli K. Muralidhara 'Introduction to Materials Soience for

Engineers', Peanon
3. V. Rajendrar ' Materials Scietrce' McGraw Hill educatiol Pvt. Limitcd.
4. Iaa P. loues ' lvhte.rials Scierce for Elechicai and Eieckonics Engineors' Odord university prcss.

5. Aslcland, Fulay, Wight, Balani 'Ths Scielce atrd Erginecri4 of Materials', Ccngagc leaming.
6. K. M. Cupta and Nishu Oupta 'Advanced Electdcal ard Electronics Mater ials' Willey.
7. M. S. Naidu, "Gas lrsu,ated Sobstations", lK Intemetiolal Publishirg House.
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Chd●●3ased Credit S,鳴 tem

COURSE OBJf,CT1VE

This course intro;uces Studeots abou( the signals and systerns mathelnstically 8nd understands how to

petforn mathffuatical operdtiorLs on thert

COURSE CSNTENT

Cllsrsl{icrtion of signrk and sygtems: Cootinuous time signals (CT si$als), Disqste time siSsals (DT

signals) - Step, ranrp, pulse, impulse, silusoidal and exponential sigaals, basic operctions on signals,

ctassifications of CT end DT sign&ls- Periodic and apcriodic sigtrals, energr and power signals' random

signals, CT rysterns and DT systems, basic properties of systems, btsic propelties of 5-}Gtcms, lioear tirne

invariala systerns ard properties.

Analpis of coatinuous time signalst Tioe and Gequeacy domain analysis, Irourier series analysis,

spectnm of CI sigrals, Fouder tt"olform and Laplace transforo, rcgioa of convergeaca, wavelct

tansform.

Linear linrc invadant contlnuous tim€ *ystems: Differential equations represehtdion, block diagram

leprescntation, statc.variable rcprcsentation and matrix representatioo ol'sysaems, impulse tesponse. step

response, frcqucncy responsc, rclizability {rf syslems, analog filters.

A[alysi! of diicrctc tlmc signaler Co[volutioo sum aod properties, sampling of CT sig,nals ard aliaring.
DTrT and ploperties, Z tznsform and properties, inverse Z tr8nsfoun. !
Linear time lovarisnt discrele tima syslems: Differeace equations, block di8g"m reprcsenlatioo,

impulse rcspome, aoal)'sis ofDT t,TI systerrr usilg DTFI ard Z transforr& state vadable equations and

matrix reprcsertatioo of $ystems, Digitat filtels.

COURSE OUTCOME

sludenl after successful co$pletion ofcouIse must poiscss ao Understanding ofvarious siSnals and tystems
prope{ies and be able to idendry wh€ther a givcn system exhibib rhose properties and its implicaticn for
practicsl s,v$tems.
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.Iabulpur Engireering College, Jabalpur
Choice Eased Credit SYstem

Bichelor of Errgineering (Electrical Etrgineering) Semest€r: III

COURSE, OBtrECTT!'E

'l.his Coursc in$oducqs examination of electrical & electronic ci|cuit anallris & synthesis tools &

techniques such as the Laplace transform, nodal analysis & two pon nemork thcory'

COUNSE COI.ITENT

Introduction to circuit elements R,L,C and their chalacteristics in tctms of linearity & time

dencndcnt natur6. voltsge & curent ,o*ao 
"oottoll"d 

& uncontrolled sources KCL and KYL

oniiy.is, Nodrl & me.slianalysis, anatysis ofmagnetically coupled circuits. Transient analysis :-

ta;ie;b in Ri,, RC&RIj Circuits, initial conditions, time constants. Steady statc anal)sis-

Conccpi of phasor & vector, impedance & admittarce, Network topology, conccpt of Network

gruph,:l'ree, Tree branch & link,lncidince matrix, cui set and tie set mat'ices, dual nciwr:lks' Dol

convention. coupling co- efflcienl, tuBed circuits, Series & parallel resonancc'

Netwo.k lheorems ior AC & DC circuits- Thevsnins & Norton's, Superpositions' llcciprocity,

compensation, substitutioo, Maximum power transfef, and Millman's tJ,corern, Tellegen's

theorem, problems with dependent & independent sources.

l:requency rlomain analysis - Laplace transform solution of Integro-differential equations,

rr-unilo# ofwaveform synthesized with step ramp, Gatc and sinusoidal functions, Initial & final

value theorem, Nefwork "l'heorems in transform domain

coneept of sign8l spectre, Iiourier serics co-efficient of a periodic wavcform, synmetties as

relatcd to !'ourier coe{ficionts, Trigonometric & Expotential form oflourier series'

Nctwork function & 'l\ o port nelworks - conccpt of oomplex frequency, Network & Transfer

lunctions for one port & tli/o ports, poles and zetos, Necessaly condition for driving poini &
trans.ter ftlnctioi. iwo port parametels - Z, Y, ARCD. Hybrid paramcters, their inverse & imagc

parameters, ttiali'nshii between parametes, Intercr:nnectior of two pofis networks, Tcnninatcd

two port network.
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1

2

3

4

5

6

7

8

9

10

'Io Vaify Thevenin Theorem-

To Veri$ Superposition Theofem.

To Veriry Reciprocity Theorcm.
Ts Verify Maximum Power Transfer Theorem.

To Verifr Miltman's Theorcm.
To Dete;nins Open Circuit paramet€rs of a Two ?ort Network atrd io DetErmine Short Circuit

paremeters of a Two Port Netwolk
To Dotermine A,B, C, I) patameters of a Two Port Network
To Determine h parami:t€ls of a Two Po Nerwork
'l'o lind tr€quency Response df Rl.C Series Circuit.
To Fiod Frequency Response ofRLC parallel Orcuit.

COTJRSE OT]TCOME

student afte{ successful comptetio, ofgou$e must be ablo to apply the Thdverin, Norton, nodal dnd nresh

analysis to express cornplex ci{cuits in lheir simpler equivalent forms and to apply lineadty and

supcrposition concepts to alalyze RL, RC, and RLC circuits in tilne and frequency domains and a.lso to

analyzle rqroraff circuits both in time and frrquelcy domains-

EVAIUATION
Evaluarion will be condtrrous aa iltcgml pafi of thc class as well through extcrul assessme Labomtory

asssssmeat will bc bascd orl extarnal assessme[t, assignments, proseDtations, and interviev of cach

caudrdate.

BDTERENCf,S

1 . M,E. Van Valketburg. Networ* Analysis, Pearson
2. William 11 Hayt. & Jack E. Kemmerly, Steven M Durbin; Engitrcering Circuir Analysis; Mc(halvlfill
3. Richard C Dorf, James A Svoboda, lnboduclion ao Eleskic Circuits, Wiley India, 2015

4. Cbarles K. Alexander & Mst$ew N.O. Sadiku: Elecirical Circuils; McctuwIlill
5. J David Irwin, Robut M Nelms, F,agiricffitrg Circuit Analysis, Wiley India,2015
6. Robol1 L Boylestad, irtroductory circuit aoalysis, Pcarson2o I 6

7. M S Sukt,ija, 't K Nagsarkar; Circuits and Networkr, Oxford U8iveEity ?ress, 2015
8. Samarajit. Ghosh, Network Thsory Analysis aod Syn$esis
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Bacha∝ 。fEnJュ●erlng Gl● Ctrlcal llnginecJn"Senl“ ter:IH

)
(]OURSg OBJIi,CTIV}:

'lhc prirnary objectivo ,.rf rltis coursc is ro devclop an ia-depth undctstanding of rhc dcsign principlcs aod

appt tcatiom of irtegrated analog circuits-

(JOURSE CONTENT

semiconatu€tof Diodes: Theory of P-N junotion, temp$ahrfe dependence afid bleak do\r"n

characteristics, junctiori capacitances, zcner diocle, varactor diode, Truinel diode, PIN_ diodc,

LBD,'Photo airae, Sclotttry Oiode, Diode applications: series -parallel configuratious' ful1wave

and halfwave recfification, voltage multiplier cii'cuits, diode tcsting

Trunslstors: BJT, fypes & configuralion, working princQal, characteristics, and tcgion of

opcration, load line, biasing mcthods, small signal analysis oftansistor (low ftequency) using h-

pu.u*"t"rr, thermal runaway arnd tliermal stability. FET, MOSFET, Tlansistor as an amplifrer,

gain, bandwiddt, tiequency response,

l.eedback amplifier and oscillators: Feedback amplifier, ncgalive feodback, voltage-series,

voltagc shunt, iurrcnt scries and cunent shunt fecdback, Sinusoirtal oscillators, L-C (Haltley-

Colpits) oscillators, RC phase shift, Wien bridge, and Crystai oscillators. Power amplifiers, class

.t, otasi s, class A B,'C amp'lifiers, their efficiency and powcr Dissipation, Push-prrll and

complimentary synmctry push-pull amplifi er.

Wavc Shaping circuitN: Switching charactcristics of diode and transistor, turn ON, OFF time,

,"r"rr". r""orif time, txansistor as switch, Multivibrato$, Bistable, Monostable, Actable

multivilrators. clipper and clamper circuii, I)iffetential anrplifier, calculation of differcntial,

comrnon rnode gain'and cMRR using h- parametcrs, Darlington pair, Boot strapping techniquo.

(lascade and cascadc amPlifier.

Opemtional Ampllfier: Olerational amplifier lrasics, practical Op-amp citcuits &
characteristics, slew r.ate , bandwidtl.r, offset voltage ,basic currer,l, applicalion, inverting, non-

レ
DEAN
AoddemiC

JtC,00balp球
'(MP

SllbiCCt

Codc
SubjOCt

Mttlnum MarkS
Crettts

Total

crcdits
Theory Prttctical

．趣
８
ｏ
Ｏ
Ｌ
い

“
‐
●
●
●
饉
≧

】
【
，
■
●
彙
¨
】
ａ

櫂
●
Ｃ

０
■
■
１
１
¨
●
‘
く

い
●

“
●
て
長
●
∽

●
【
■
●
Ｏ
】
魚

ヽ
綱
“
〓^
ロ
ト

宮
お
の
０
口
【

モ

●
シ

０
“
ａ

口
”
【
め
り
く

ヽ

ｏ
●
ヽ
′

●
２

＞

T P

`ご

―

女3多
Analog

ElcQtronics
60 10 5 5 10 10 20 , 1 2 4



一
“

）

・

一

√

′

イ

ア

′́

invcning ampiifier, suumcr, average, diffetentiator, inicgrat.,r diffcrentia.l amplifier.

instrumentation amplifier, log and antilog amplifier, voltage to cureot and crfrent to voltage

cotrvc1ters, comparators Schmi$ trigger , active filters, 555 timer and its application.

Topics for the tNboratory (Expandable):

l Design & measure the frequency rcsponse ofan RC coupled amplifier using discrete components.

2. Design a iwo stage RC coupled ampli{ier and determine the effect ofcascsding on gait ard
bandwidth.

3. Study the effsct of voltage sedes, curretr[ series, voltrge shurt and eurr€nt shunt feedback on
amplifier using discrete componeEts,

4. Design & realize inve*iflg, non-iny€rting and buffer amplifier u.sir1& 741 op-amps.
5. Veri8, the opelation ofa ditlerentiator circuit using op amp IC 741 and show lhat it acls as I higlr

piss filu:r'.
6. Verify the operatioq of a integIator c cdt using op amp 741 and show lhal it acts as a low pass

tilter.
7. Dcsign & Verify thc operation of adder and subtractor circuit using op amp 741.
li. Plot fiequercy respor$e ofAC coupled amplifier using op amp 741 and study the effect of

negative fccdback on the bardwidth and gain olthe amplifier.
9. Study of IC 555 as astablo aod morostable rluitivibrsror.
10. Design & realize using op amp 74i, weilr-bridge oscillator

|
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Max:60

;Developing Oral Communicatloo: lntetpersonal Communication, Facilitators and lmpediments of interview
'and Group Discussion, Presentation Strate8ies: Defining Purpose, Organizing Contents, Preparing Outline,
Audio-Vis'ual Aids, Nuances of Delivery, lmportance of Paralanguage and Kinesics in Communication, Audience
Awareness, Setting and Achieving Goals

Writt€n Communication: Writing Curriculum Vltae, Letter and Cover Letter and job Application; Letter
Components and layouts, Principles of Effective Letter Writing, E-mail etiquettes, Notice Agenda and Minutes,
Writing Proposals: Nature and Significance, Types of Proposals, Parts of a Formal Proposal; a brief recap of
Ftirmats of Report Writing.
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