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SEMESTER ! f
Subject Teaching Scheme Examination Scheme
&r. Subject b Hours  Week
No. Cude Lectures | Practical | Paper Maximum Marks
dﬁ?ﬁ;n Paper |Termwork|Practical | Orat
1 Electrenic Davices and 4 4 3 100 25 25 -
Cricuits |
2 Metwarks and 4 2 3 1c0 25 25 -
Unes
3  Digital 4 4 3 100 25 25 -
Electronics
4 Electromagnetc 4 - 3 100 25 - -
Engineering *
5 Components and 4 - 3 1 25 - -
Devices Technology
20 10 - S0 125 75 -
Total
- o0
Grand Tatal 30
SEMESTER U
Sr, Subject Subject Teaching Scheme Examination Scheme
N Hours / Wesk
- ' Lectures [Practical | Paper Maximum Marks
duratian B ;
Hours aper [Termwork|Practical | Oral
1 Electronic Devices and 4 4 3 100 25 25 C-
Cricuits 11
2 Electrical 4 2 3 100 25 - -
Machines ¥xx
3 Efectronlc 4 . 3 100 25 25 -
Instrumentation
4 Principtes of Commu- 4 2 3 100 25 23 -
nication Systams
5 Engineering 4 - 3 100 25 - -
Mathematics 11[ %
Total 20 10 - 560 125 15 —
Grand Tota) 30 - 700

Total Marks of Term I+ [1= 1400

* Common Paper with 5. E. {Com puter, Instrumentation, Electrical)

*¥ Common Paperwith §_E. { Computer, Instrumentation}




— Semestec-I, Faper-I _ '

~

Elctranic Devices and Circuits |
Tasching schame: Examinetion schama.
Lecturon:4 Hraweek Theory paper:100 marks
Prachices: 4 He/wsak {3 Hrs. duraiion)
Temwork 25 marks
Practicat: 25 marks

Lkt 1

Ssmicanductors : Concept of mobilty und conductivity. Mass-action law Charge densities in a semicenductor. Electn-

cal properties of Ga and 8|, Conduction by onft snd diffusion. Equeticn of iotal curment density Hall effect and Hall
Coafhcient

. {3 Hrs)
Junction-dlode charactaristics - Tsmperature depandance of V- characteristic. Diode reststance, stafic and dynamic.
Piscewine knsar diode characteristic. Transition capacitance end diffusion capacitance. {4 Hra)
Ructifiers ; HaW wave, full wave and bridge rectifiers, ripple factor and requlation calculaticns. Cepacitor filters for
hal-fwave and full-wav e rectifiers, rippls facter calculstions {2Hrs.}
Diade cippars snd clampes circuit. {tHr)
Unh 2

Transkstor chacactaristics : YTansisior curmenl cOmponents | schva, cut-off and saturation regions; Early sflect; karge-
signat curmet gains ‘alpha’ snd ‘beta’. Typlcel ransistar junclion voltages. Transistor maximum ratings. {4 Hrs}
Tramsiswor b.asing snd thermal stabilization . Opers¥ng point, bias stabllity, thermal ingtability. Self blag clrouit analysis,
sinbility factors, biss compensation Lsing diode, themnistor. Thermal runaway, condition for thermal stabiiity. (6 Hrs.}

Unit 3

Teanslstor at low frequencies : h-parametacs of two - port actve circult. Transistor hybrid model. Analysis of a trans? T
smplifier dircut using h-paremeters. Comparisen of fransister smplifler configurations. Miller's theoram. Cazcading
transistor ampiners, CE-CC, CC-CE and CE-CE, High input resiatance transistor circula, Carfngton clrcuit, Blasing
problam, Bootstrapped Darkngton crouit. {10 HrE.)

Unh 4

Flekt affect transisior : JFET opsration and charmcteristics, pinch-aff voitage. FET small signal equivalen elreuil.
MOSFET , enhancament and deplabon types, opersiion and characteristics. Low freguency Comman-Scurce and com
mon-drein smpiiars. Bissing FET and MOSFET. C5 and CD smphfiers at high frequencies. {E4re)
Tranwisios ut high frequencies ; Rybrid-F| common smitier trensistor modal, CE short-circuit curretd gatn, parameter fr
Current gein with realstive losd, the upper 3 di frequency M. SIngle siage CE tranaistor smphflar espanss , géin band-
wrdth product. {d Hre}

Unk &
Fesdback smpifiars | Clamification of amplifiers, vaitage , curment, tranaconductance and transresistance amplifiers.
The faadback concept, advantages of negative feadback, trangfer gain wath fepdbeck. General characteristics of nega-
Sym feadizack amplflecs, voltage-seriss, current-series, voltsge-shunt and curvent-shant. Analysis of above type. o

winpliflane., {5 Hrs.)
Oucidators : Berkhaussn citeron, phass-shift oac Hator, rescrant crcuit osclHators. General form of ascitlalor ciecuit,
Colpits and Hertlay ceclimtons. Wien bridpe oscillator. Clapp and Crystn) cecillator. {SHrs)
Ratarsnces

1 intagrated Electronicy, Milkman end Hakias, Tata McGraw-Hill.

2. Microsbectronics. 20d editlon, MIman exd Grabel, MoGraw-Hill Infernational.

4. Electronic Orvices and Clrcits, Sakvahanen, Kumar and Valavaraj, Tata McGraw-Hil
L] Electronic Davicss and Clrcults, Allen Mottershead, Prentice-Halt of Indla.

5 Elsctronte Princtples, Sth adilion, Maino, Tata McGraw-Hili.

1 For @ hatf-wave rectifisr with capacitor fiter, find Ene regulation, lead regulation and ripple fector.

2. For a fullweve bridge ractifier with capacitor filter, find ine reguistion, lead regulation and vippte factor,

3 Dicde clippar circLits.

4 Diode ciannper circuits,

5 Diatarmine input end owtput impedances and voltege gain of a CE traneistor stage fallowed by & CC stege

-
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B Measurement af input, output impedances and voltage gain of 8 Darlington circuit {a]wi'thnﬁt booistrapping,

{Bywith boctstrapping. _

7.  Ptot static characteristics of a CS-FET. Determine amplificatfon facter, transcenductance and dynamic resist
ance parameters.

B.  Forvoltage-series negative feedback ampftier find voltage gain, input and outputimpedances [a}u'dthnut {bywith
fasdback.

Group B

9.  Forthe amplifier in Exp.8, find bandwidth {a)withowt, (bwith feedback.

10.  For cusrent-geries negative feedback amplifier, find voltage gain, input and outpul impedances (a)without, {bywith
feadback

11.  Forthe empiifier In Exp.18, find handw‘.dth {aywihout, {b}wtth fesdback.

12. For a phase-shift RC oscillater, measure the output wave and find the frequency and peak to peak ampiitude.
Compare with the designed values,

13.  For Colpitts and Hartley osciliators, measure output voltages and frequencies of oscillation. Compare with de
slgned values.

14,  For Wien bridge osciflatar, measure cutput voltage and frequency of oscillation, Compare with designad values.

15, Forthe Crystat oscillator, measure output voltage and frequency. Compare with the designed values.

18, Plot the frequency response of CS-FET amplifier. Fird midband voitage gain and bandwidth.

The termwork showtd include & minimum of welve experiments, six each from groups A and B. The termwork marks
wili be based on performance in theory and practicals, having a weightage of 40% and 60% respactively.
Semesier-1, Paper-T1 .

Networks and Lines
Teaching scheme: Examination schema
Lactures ; 4 HrsAweek Theary papar ; 100 marks
Prcticals ; 2 Hreiweek {3 Hre. dusation )

Tarmwork : 25 marks
Prectical : 25 marks
Unit 1
Network h‘lpnﬁi’anﬂahuns MNetwork definttions, jumnp.ed, distibuted, pamsiua and active networks. Mesh and node circuit
anelysis. Principle of duality. Reduction of a camphcatad netwark, T and & equivatents, convarsions between T and 7
sect ons. Bridged T and lattice networks, equivelent T representations. Superposition and reciprocacity. Thevenin and
Norton qu‘llmts Driving point impadance; transfer impedance. Paralles-T network. Wien bridge. (10 Hrs )

Unit 2

Roesonance : Q fector, series and parailel rasonant circults, resonant frequency, Q and bandwidth of the circult.
Impedance trensformation and coupled circuits : Transformation of impedance with tapped resonant circuits. Reac-
tanca L sactions far impedance transformation. Image Impedance; reactance matching. Reactance T networks for
Impadance transformation,

Coupled circuits : Mulualinductance, coefficient of coupling. Iron core trapsformers; the ideal transformer. Singly tuned
air-core transformer. Doubly-tuned air-core transfes. undercoupling, overcoupiing. (10 Hrs.)

Unit 3

Filters :neper, dacibal. Characteristic Impadanm of symmetrcal networks, propegation constant, Conslant- & low-pass
fiter. Constant-r high-pass filter. m-derived T section low-pass and high-pass filters. m-derived 7 seclion, low-pass and
Ngh-pass filters. Termination with m-derived half sections. Band-pass, band efimination filtars. {10 Hrs )

Unit 4

Attenugjors : Symmetrical T & 1t attenuators, asymmeetrical T attenuator, L-4ype attenualor, asymmetrical & sttenualor,
Laltice attenuator, Bridged T attanuator, Balancod attenustor, variabie attenuater, Ladder attenuator. f10Hrs )

Unit 5
Transmimlun line : A line of cascaded T sactions, characteristic impedance, propogation constant. Transmission line -

gensrl solution. Physical significance of equations, infinite line. Wavelength and velocity of propogation. Waveform

distertions. The line withewt distortion. Reflection on a lina net terminated in Zo, Reflection coefficient, open and short
cireuited line, line calculation, standing wave ratio. : (10Hrs.}



Relerences
1. Matwork, Lines and Fiakds, second adittan, John D, Ryder, Prantice- Hall of India
2. MNetworks, Fikers and Tranamission Lines, P K. Juin, G. Kaur, Tata Mcgrew-Hill.

List of sxperimants :

Group A

1 (w)} Comversion of T network to Fl network,.

{b} Conversien of Pl network to T natwork.

Convemion of Bridged-T network to T network.
Converslon of lattice network to T network.

To And Thevenin equivalent of a given circuit,

To find Norton equivalent of a given cirewt.

(8) To find G and bandwidth of a serles resonant circuit.
{b) To fird Q and bandwidth of a parallel resonant creuit.

*
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Group B

7 {u) For a constant-« low-paas Niter, plot the frequency response. Determine the cul-off frequency and compare
with the deslgsed valua.

(b) For m tn-derived low-pess fitter, plot the frequency response. Cetermine the cut-off frequency and compare
with the designed value.

- For s m~desived band-pass filter, plot the frequency responss, Detarmine the cut-off frequencies and compare
with the designad values.

g Cresige. a T attenuator to introduce an attenuation of 3¢ db when connected betwean a source and load, each
having an impedances of 800 chms. Determing the values of serles and shunt armms of the attenuator. Verify th
design,

10. Determine the elements of & brigged T attenuator to provide an attenuation of 40 db and oparated belween two
800 ohma impadances. Verfy the design.

1. Messurement of primary constants of a transmission ine R.LC.

3 and svshuation of Zo.

12.  Messutement of VSWR and affect of terminating impedance on VSWR for a transmission ine and evaluation of

.eflection coefficlent and 2o. '

Tha termwork should include 1 minlmum of elght sxperimants, four sach from groups A and B. The termwork marks will
be basad on parfomance in theory and practicals, having e weightage of 40% and 80% respeclively.
Semexter-1, Paper-ITE
Digital Electronics |

Teaching Schatre ! ) Examination Schemes .
Lectures: 4 Hrs_ iweak Theory paper : 100 marks
fractical - 4 H FS/NEER (3 Hrs. curaticn)

Term waork - 25 marks.

Practical : 25 marks.
Unit 1

Transistor and FET a5 a switch, switching times, Digital signals, +ve and -ve logics. Boolean algebra, simplication of

Bovisan expressions. Signed-binary numbers, Ex-OR operation, Excess-3 code, Gray code, panty bit, ASCH code,
Hamming code. {10 Hrs.}

Unlt 2

Minimization of Yogic functions using Xarnaugh map : functions spaecified in sum-of-products and product-of-sums
forms, minterms and masterma, don't care conditions, multiple cutputs. Code cotwersion, BCD to 7-segment decoder.

{10 Hrs)

Unit 3

Logic families : TTL NAND gate, apecifications, noise immunity, apan coltector TTL, tri-state TTL, Other fogic families,
ECL, MOS, CMOS. Arithmatic clrcuits, half and full adders, half and full substracters, binary paralisl adder, 7483, BC0
adder, Excees-d adder, digital comparator, {10 Hrs.)

unn 4
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Unk S -

Sequantial loglc circiuts : S5-R, clocked SR and JK fip flops, race around condition, master-stave JK flip flop, O flipflop,

T flip flop. Asynchronous and synchronous sounters, binery.decade and mod-N counter. Shift registers, ctassification,

shift heft and shift right, ring counter. Clocked sequential clrcuit design, state table, state diagram, state reducticn.
{(10Hrs )

Refermnces ;

1. Muodern Digital Electronics, second adition, R.P. Jatn, Tata McGraw-Hill.

2. Digital Electrpnics : Circiuts and Systems, V.K.Puli, Tata McGraw-Hill.

3.  Switchlng Thecry end Logic Design, Hill ang Peterson, John Wiley and Sons.

4 Cigital Logic and Computer Design, M.Mords Mano, Prentice - Kall of india.

% List of Experimants :

Group A .
implementation of given Baolean functions using NAND gates.
Impéernentation of given Boolean functions Lsing NOR gates.
Toimptement BCD to Excess-3 code using NAND gates.
Implementation of 4-bit binary to Gray code using Ex-OR gates.
Te damonstrate BCO to 7 segment decodear,

To demonstrate 4-bit binary addes using 1.

Te demonstrate 2-bit comparator using I1C.

To demonstrate BED adder using IT.

Group B

9.  Verification of Multiplexer and Demultiplaxer using ICs.

1. Toimplement a given logical expression using MUX ICs.

11. Toimplement a given togicat expression using DEMUX ICs.

12. Merflcatton of 5-R, J-K, D, and T flip-flops uzing ICs.

13 Tofonm a four-bit ripple counter ualng JK flip-flops.

4.  Todesign and implament 8 mod-5 synchronous counter using JK flip-flops.
15.  Implementation of decade up/down counter using IC,

18. ALU-Impiementation using |C 74181,

Tha termwork should include a minimum of twelve sxpatiments six each from groups A and B of the above list, The

termwork marks wili be based on performance in theory and practicals, having a weightage of 40% and 60% respec-
buely. Semester-1, Paper 1V
E m

Elactromagnetic Engineering

Teaching Scheme : c (Common with Computer, - - Examination Scheme:
Lectures : 4 Hrs./weak . Instramentstion, Theory Papar : 100 marks
Electrical Eﬂﬁiim {3 Hrs. duration)

Termwark : 25 marks.

Linit 1

Electrostatics : Coulomb's law, electric field intensity, field due 1o continucus volume charge distribution, line charge,
shesl of charge. Electric flux density, Gauss’ law, application, divergence theorem, Energy and pelential; potential
gradient. The dipole, its electric field, dipole memant. Energy density in electrostatic field, f10Hrs.}

Unit 2

Conductors, dielactrics and capacitance : Current and current density, continuity of current, conductor properlies and
boundariy conditions. Nature of dielectric materals, ooundary conditions for perfect rdielectqic matarials. Capagitance
of parailel plates, energy stored, capacitance of coaxial cable, two-wire line.

Polsson's nd Laplace’s equations. {10 Hrs )

Unit 3

Magnatostatics : Biot-Savart iaw, applicaticn to infinitely lang current catrying conductor, Ampera’s circuitat law, appli-
cation to coaxlel cable. Curl operator. Magnetic flux and flux density. Scalar and Vector magnetic potentials. Lorentz
force aquarﬂun Maghetization and permeability. Magnetic circuit. Energy slared in magnetic fiald. f10 Hrs.)

—_——— -
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Unit 4

Time-varying flslds : Farsday's law, Maxwell's squetions, Marwell's equations in integral form, boundary conditions.
{4 Hrs)

Uniformn pirve wavs : Wave molion in free space, in perfact dielectdcs, In lossy dielectrcs, Poynting vector and power

density. Propogation in good conductors, skin sffact. Raflaction of uniform plane wavas. Standing wave ratie (5 Hrs

Unit §
Rudistion and Antennas : Radiated powsr, rsigtion resistance for short dipole, short monepole, helfwave dipole and
quartar wave monopals antennes. Radistion pattern and directivity. Reciprocachy between transmitting and receiving

sntsnnas. Folded dipole and yagi antsnna. _ {6 Hrs)
Antenna arrays ; Genaral pattern of two lsotropic radiators, broedside and end fire arrays. Binomial and Tch_ahysht )
arrmyy. Principle of pattarn mulipication. (dHrs)-
Raferances

1. Englnesring Eiectromagnetics, Sth edition, W. Hayt, Tata McGraw-Hili.

2. Electromagnetics, 4th adlition, J. D. Kraus, McGraw-Hill tnternational,
3, Electromagnetic Waves and Radiating Systeme, second adition, Jordan and SBatmain, Prentice-Hal! of India.
4 Antennas, second edition, J.0. Kraus, McGraw-HIN Intermnational.
2. Baslc Eloctromagnetics with Applications, Narayana Rao, Prenfice-Hall of India.
Semester-1, Paper-v
Components and Devices Technotogy. .

Teaching Schema - Examination Scheme : .
Leclures : 4 Hrs ‘woek Theory papar : 100 marks

(2 Hrs. duration)

Term work - 25 marks.
Unk 1

Muteriais | Electrical conducting materials, Copper, Aluminium, Tungeten, Carban and Graphite, Nickel, Lead, Tin,
ANgys, properties end applications; Inswating malerisls, Mica, Porcelain, Marble and slate, Polythena, Backellte, poly-
vinyl chlorias, Ashestos, Rubber, Cotton and Silk, Giasse, Paper and Boards, wood, Enamel coveri ng, Transfarmer oil”
propattiss end applications; semiconductor materals, Silicon and Germa nium, Silicon-germanium mixed crystals,
sillcon cerbide, Intermetaliic compaunds, propartias and applicatiens; Magnetic matarals, Iron and silicen-iren alloys,.
Nickek-iron siloys, Carbon-steel, Tungsten staed, Fefrites, properties and applications; Superconducting materals

(18 Hrs.)
Unit 2
Pasulve Components : Resistors, fixad typa, carbon composlticn, carbon fllm, metal film, construction and character-
lece; variable resistors, carbon potenliarmater, wire wound patentiometer, construction and cha racteristics; tolerances
of varlous reststors. Capacitors, fixed typs, Elsctrolytic, Auminium type, Tantatum type: ceramic ca pacitors, polys P
rens, potysater capacitors, Mica capacitors and paper capadtors, varable capacitors, construction and properties of
sach typs. Inductors, flxed typs, mir core, iron core, farrte core inductors; Variable inductors, construction and charac

toristics. {10 Hrs.)

Unit 3

Discrete devices : Fabrication of distrate and monolithic devices, diodes, transistors, FET and MQSFET: Alloyed
junction, diffused junction and epitaxial techniques {10 Hrs.}

Unit 4

intsgrated circuity : Monofithic Integrated circuls. chip and companents siza, photolithographic masking, fabrication of
IC resistors, capecitors, dindes and transistors, fabrication of spitaxisl-gitfused infegrated circuits. Thenmocompression

bonding of isads and packmging of ICs. {10 Hs )

Unit &

Printed circuit boards - Base and conducting materiais, artwork, photographic etching techniques, mass soldering

techniques, mounting of companents, Final Predection. Multilayered, flexible PCBs. {10 Hrs)

References :

1. An lnroduction lo Electrica: Engineering Matersls, € S Indulkar, S Thiruyengadam, 3rd adition, 3. Chand and
Company.

z Electronic Devices and Circuits, Salivahanan, Suresh kumar, Valiavaraj, Tata McGraw-Hill,

6



Electronic Engineering Materiats and Devices, Altison, Tata Mc Graw-Hill
wwm-wmpmw.memﬁm-ﬂm

"t Semester-TI, Prper-L -
Electronic tJaVicas and Cirenris 17—

bl

Teaciung Scheme : Examination Scheme :
Lectures : 4 Hrs.Aweek Theory paper : 100 marks
Practicals : 4 Hre/waok {2 Hrs. duration)
: Termiwork : 25 marks
- Fractical : 25 marks

Unit 1 _
Multistage smplifiers ; Classification of ampiifiers, distortion In emplifiers, frequency respense of an amplifiar. Step
response of an ampilfier, square-wave tosting. Bandpass of cascaded stages, RC-coupled amplifier, low frequency

respense. High frequancy response of two cascaded CE transistor stdges. Cascode amplifier, {7 Hrs.)
Differantial amplifier : Common-mode rajection ratie, emitter-coupted differantial amplifier, with constant cerrent source.
- ' (B Hrs)

Unit 2

Tuned RF voltage amplifiers : Single tuned amplifier, double tuned amplifier, ceefficient of coupling, frequency rs-
sponss, stugger tuniad amplifier, : {5Hrs.)

Multivibrators : Astable, monostabie and bistable multivibrators using transistors. (2 Hrs.)

Schmitt trgger, voltege-time basa circuit. {2Hrs.)

Unit 3

Lerge-aingle amplifiers : Class A audia frsquoncy power smplifier, distortion, officiorif arl power dissipation. Parform-
ance calcutations for class A, class B, AB push-pull operation and complementary symmetry class AB operation,

{10 Hrs}
Unit 4 .
Regulated powar suppies : Stabilization, series voitage regulater, short-circuit overdoad protection dreuit 1C voltage
reguistor. (G Hrs)
Switched mode power supply, uninterrupted power supply, block diagrams and working. {(2Hrs.)
Voltage multipliers.doutter, tripler and quadrupler. i {2 Hrs )
Unit §
Optoslocironic devices : Photoreaistor, phototransistor, alphanumeric displays, 7 segment and dot matrix displays.
Optocouplsr end fiber optics. {3Hrs.)
SCR, Diac, Triac, firing circuits for power control, Light dimmer crcuit using Triac. {4 Hrs}

Noize : Thermal noise, shot noise, noise figure, measurement of noise figure. Transistor noise, FET noise. {3 Hrs.)

Refsrences ;

integrated Electronics, Miltman and Halkias, Tata McGraw -Hill.

Microsiectronics, 2nd edition, Miltman and Grabel , McGraw-Hill Internatinnal.

Electronle Devices and Circuits, Salivahanan , Kumar, Vallavaraj, Tata McGraw-Hill.
Elestronic Circuits, Schilling and Belove, 31 adition, McGraw-Hi!l Intemetional.

Electronic Fundamentats andg Applications, 5th adition, John D. Ryder, Prentice-Hal of India.

U e

List of Experiments

Group A

Squere wave testing of an amplifier. Find low and high cut-off fraquencies.

Fortwiy cascaded CE transistor stages find voitage galn 2nd bandwidth.

Far an emitter-coupted difforential ampdifier, find CMRR using amitter resistar.

In Exp. 3 emitter resistance is replaced by constant current source, find CMRR.

Flot tha frequency response of a single tuned RF voltage amplifiar.

Plot the frequency response of a double tuned RF voitage amplifier.

Measitre the output wave of an astable multiviorator, Compare with designed valuas.

. Measure tha response of monostable multivlbrator and campare with designed vajues.
Group B

9.« Measura the responsa of Schmitt trigger circult for a sine wave input, Compare with designed values.
10.  Obseis e the response of a voltags firme-base circuit, Compare with designed values.

O NS R W
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11.  Obastve the cutput of & push-pull class B amplifier. Compare the output when [t is driven in class AH pparation,
12,  Find line and losd reguiation of a seree regulatar. Plot the output voltage when the reguiateris overipaded.
13, Find the kne and load regulation of an IC voltage reguiator. :

14,  Study the fifng of an SCR for half-wave operation.

15.  Study the firing uf two SCRs for full-wave operation.

18. Study the Triac/Diac light dimmer circuit,

Tha termwork should include a minimum of tweive axperiments, six each from groups A and B of tha above list. The

termwork marks will ba based on perfolmanca in theory and practicals, having a weightage of 40% and E0%, respec-
tivaly.

I Snmﬂtlr-m PIP‘T;II
Electrical Machines
Teaching schems . ' Examination schame:
Lactures : 4 Hrs/week (Corrpmon with Computer, Theory paper : 100 marks
Practicals : 2 Hratwesk Instracpontation Engaoaring ) (3 Hrs. duration }

Termwark : 25 marks
Unit 1
Three phase circuits - Three phase supplies, phase sequanca, connection of three phase windings, star and delta
connections. Line and phase voliages and curments in star, delta connections. Powet in three phass circwls with bal-
anced [ond for star and defta connections. Measuremant of power by two wattmeter method. Calculation of active and
reactive powers, {5 Hrs.)
tMagnatic circuits | Concamt of mmi, magnetic fux, fux denaity aid strength, retuctance, permeability, their units and

relationshipe Seeas & paraflal iagnatic cioonits,  * - Companison of elactric awd magnefic circuits. Hysteresis loss and -
wddy cumrent loss. {SHrs.

Unit2 .
D.C. machines : Construchinn, types (shuni, Beries atxl compound), generator action, emf equation; mator action,

significance of back smf, torqus and speed equations; torque-armature curreni, speed-armature currant and lorque-
apesd characteristics of diffarent types of motors, d. Tereni methods of speed control; starier; applications. (10 Hrs.}

Unk 3

Traneformaers : Singis phase traneformer, construction, emf aquation of transformer, voltage and current transforma- -
tion ratios, traneformer on no load, jeakage reactance, ransformer on ipad, phasor diagram, equivalent circuil, regula-
tion, afficiency of transformear, cpen-circult and short-clicult tests. Three phase transformers, star/star, defta/delia, starf
dalta, delta’star connections, Vae and Scott connactions, Autotransfermer, C.T. and P.T. {10 Hrs.)

Unit 4 -

Synchronous machines : Altamators, principle of operition, constructional features, synchronous speed, emf equation, —
winding fuctors, regulation by synchronous impedance method; Synchranous motors, principle of operation, rotating
magnetic fleld, on ncioad, on lowd phasar disgrams, Vies curves, hunting, methods of starting. {10 Hrs.)

Unit &
tnductian motors : Throe phasse motars, principle of oparation, skp, torqus equation, torque-slip characteristic, relation
between slip and rotor copper koss, aquivalent creuit, differant types of starters; spplicaticn. Single phase induction

motors, principles of working, types; applications. {7 His.)

Special purpese mathines : Principls, wurking and applications of steppar motor, servomotors and universal motors.
{3 Hrs.)

Refarsnces

1. Electrical Technology, Edward Hughes, 8th adition, ELBS.

2. Basic Electrical Englnsering, V.N. Mittls, Tata McGraw-Hlil.

3 Electrical Machines, Sacond editlen, Negrath and Kothar, Tata McGraw-Hill.

4, Elecirical Machines and Power Systemas, V. Dal Toro, Prentice-Hall of India.

5. Electromechanical Energy Conversioh with dynamics of machines, R.D. Bagamudre, New Age Inte maticnal.

8. Eleciricel Machines, second edition. 5.K. Bhanacharya, Tata McGraw -Hill.

List of Experimants !
1. Two wattmeter mathod of power meesuremant in 3 phase balanced circuit,
" Crmadt ramrnt nd de =wunt mater by arnataes voltage and flux cantrol methods.



3 Study of de shunt motor starter.

d Load test on de shunt motor.

S, Loed'wst on dc series motor,

8. 0.C.ana®€ C.testof single phass transtormer to determine ragutalion and efficiency.
7 S:Dnﬂ connecton to cenyert 3-phase supply Into 2-phase supply.

B Roguiaﬂun of alternator &y synchronous impedance method,

9 Regulation of aiternatar by direct loading method.

10. Ta plotVee curves and p.f. curve for synchronous motor.
11, Load test on 3-phase laduction motor.

12, Study of various single phase motors.

The termwork should include @ minimum of eight experiments from the abova Jist. The termwork marks will be based
on parformance in theory and practicals having a welghtage of 40% and §0% of the total marks respectively.

_ Semester-YI, Paper-I
Electrenic Instmmnnmtibn'_

Teaching Schame - Examination Scheme
Lecturss : 4 Hre.Aweek . Theory paper : 100 marks
. Practicals : 2 Hre Aweek {3 Hrs. duratisn)

Termwark : 25 marks

Praclicals : 25 marks
Unit 1 _
Measurement and Eror : Definitions, Instrument, Accuracy, Precision, sensitivity, resolution, errer. Accuracy and pre-
cislon. Significant figures, Types of errors, gross emor, systematic emor, random errors. Statistical analysis, arithmatic
mearn, devlation from mean, average Jeviation, standard deviation, probable error. Limiting erors.
Liniks of messursment ; Fundamental and derived units, systems of units, CGS, MKSA and S1. English system of units.
Canversion of units.
Standarde of measurement : Classification of stendards, Intamational standards, primary standards, secondary stand-
ards, worklng standerds, standards for mass, length and voluma, tima and frequency standards, electricat standards,
absolute empore, resistance standards, voltage stendards, capatitance standards, inductance standards. Temperature
and Jumincus intensity standards. |IEEE standards. (10 Hrs.)

Unit 2

Elactromechanical indicating instruments : Permeneni-magnet moving- coll mechanism (FMMC), D'Arsonval move-
mant, multirange dc ammeter, inultirange dec voltmeter, voltmeter sensitivity, loading effect. Voltmetar-ammatar method
of maesuring resistance. Saries type ohmmeter. Shunt-typa chmmeter, Multimeter or VOM. Calibration of de instru-
ments. AC indicating instruments, slectrodynamometer. Rectifier type instruments. Typical multimeter circuits.
Elsctrodynamomaters in. power measurements, single phase wattmeter, watthourmeter, power -factar meter. (10 Hrs)

Unit 3 .

Bridges and their applications : Wheatstona bridge, measurement eftors, sensitvity. Kelvin bridge, Guarded Wheatstone

bridge, Magohm bridge. AC bridges, canditiona for biidge balance; compartson bridges, capacditance comparison bridge,

inductance companson bridge; Maxws't bridge; Hay bridge; Schering bridge; Wien bridge. Wagner ground connection.
{10 Hrs)

Unit 4

Electronic dc and ac valtmater. Electranic multimster. Digita! voltmeters, ramp type, inlegrating, centinvous-balance
and successive approximation type. All-electronic cemponsnt measurements. Introduction to C.R.O. and signal gen-
eralor, {10 Hrs.)

Unkt 5
Transducers and mpplications ; Strain gauges capzcitive transducer, inductive transducer, Linear variable differential
transformer (LVDT), Potentiometric transducer, Resistance thermomster, Thermecouples, Thermisiors, their charag-

taristicemnd applicattons : (10 Hre}

Raferences: )

1. Elactronic !nstrumentation and Measurement Techniques, Gooper and Heifrick, 3rd edition, Prentice-Hall of
India.

Y



2. Elsctronic Instrumentation, M.S. Kalsl, Tata McGraw-Hill,
List of Experiments :
Group A
1. {a) Study of single phase wattmeter.
() Study of single phase watthourmets.

2. Wheatstons bridga.
3 Kelvln bridge.

4 Mgpowalt bridgs,

5 Hay bridge.

6  Scheoring bridge.
Group B

7. Wien bridge.

8.  Study of digital vottmater.

9. StudyofC.R.O.

10.  Study of signai genarator,

N Linearvariabie differentiai transformer.

12, Appiication of thermistor for temperature control,

The termwark should Include & minimum of eight experiments, four esch from groups A and B of the above list. The
tarmwork marks wil] be based on performance in theory and practicals, having a weightage of 40% and §0% respec-
tively,

.  Semester-1i, Paper-1v.

Princlples of Communication systams
Teaching scheme o ~~  Examination Schema:
Lectures : 4 Hrs./waek Theory paper : 100 marks
Practicals . 2 Hrs /week { 3 Hrs. duration}

Tarmwork : 25 marks
Practical: 25 marks

Unit 1

Introduction to cammunication systems | Block diagram of commumications system, information, transmitter, chanrel-
noise, reciey er; Modulation, need for modutation; Barnwidth requirements, frequency spectra of nonsinusoidal waves.

Noise : Extemal nolsa, atmosphetic nNeizs, sxirstereetiat nolse, industrial neize: Internal noise, tharmat naise, shot
noise

Amplitude modulation - theory, frequency spectrom of AM wave, reprasentation of AM, power relation in AM* Ganera-
San of AM, biack diagram of AM transmitter. (10 Hrs))

-

Unit 2

Frequency modulation | Theary of frequency and phass moduiation, frequancy spectrum of FM wave, Bandwidth
raquirement. Generation of FM, neise and frequency modulation.

Radio recievens : Tuned radio frequency recievar, Supertwirodyne reciever. AM reciover Fi recaption, FM dermodulalor

{10 Hrs.}
Unit 3

Radiatten and Propogation of waves - Electromagnatic rediatian, Propogation of waves, ground waves, sky-wave
propogation, space waves,

Puise communication : Pulse modulation ang demoduiation, types, PAM, PWM, PPM, PCM. Effects of noise. Tel-
*gmph and Telex. {10 Hrs}

Unit 4
Digital Communications - Digitai technology, Data communications, Mulliplexing. Noise in PCM sysiem. (10 Hrs)

Unit 5§

Telaphaons Switching : Elemendal phone systam, cantral switching, a simplefhuman) exchange, strowger automatic
diafing system_ TraMic foad and service grade. Hlerarchy of switching offices. The crossbar switch. Cotnmon contral.

kil



Refsrences .

1.  Elsetronlc Communication Systems, third edition, Kennedy, Tata McGraw-Hill.

2. Printiples of Communlcation systems, second edition, Taub and Schitling, Tata MeGraw-Hill.
3.  Commnusication systems, Singh and Sapre, Tata McG rew-Hill.

4. Elsctronic Communications, third edition, Roddy and Ceolen, Prentice-Hall of india.

List of Experimenis :

Group A

1. AM modulator and demodulator.
2  FMmuodulator.

3. FM demodulator.

4.  Superhetrodyne reciever.

5  FMreciever.

& PAM modulater and demoduletor.
Group B

7. PWM modulater and demodulator.,

8. PPM modulator and demodutator. "o -

8. PCMmodutator. .

10. PCMdemodulator.

1. Study of Tetex.

12.  Study of Intercom-system. |

The termwork shousd include & minimum of eight experiments, 4 each from groups A and B of the above jist. The
termwork marks will be besad on performance in theary and practicals, having @ weightage of 40% to 60% respectively.

. Semiester-1I, Paper-V
_Enginesring Mathomatics il :
Tenching Scheme Examination Scheme
Locturas : 4 Hrs./weok { Common with Commppater, Thaory paper ; 100 marks.
Tostruomentation, {3 Hrs duration)
Elecirical Engineoring }  Termwork ; 25 marks

Unit ¥
Unenr differential equations of nth order with constant cosfficients, method of vari ation of parameters. Homogenous
inoer D.E., Legendre's LDE, Simuttansous LDE, applications of simultanecus diffarential equations, application 1o

alecirical drcuit. (10 Krs.)
Unit 2 .
{a) Application of partial differential equations
T L &7 Zu {one-dimensional heat flow equation)
or ax

¥y e &y .
iL. 3 azdxz {wave eguation)

ill. Laptace equation or two dimenstonal heat flow equation

B’ ) 62u
+ ={
o &y {5 Hrs.}
{b) Voctor diferentintion

i} Differantiation of vector function.
i) Tangential and normal companents of linear acceleration, radial and transverse companents of velocity and

accelaration.
iify Gradient of a scalar point function, Divergence and Curl of vector poind function, irrotational and seienaidal
vectors, vector identities. {SHrs)

11



Unit 3

Viector integration -

] Uin3 Inbegrat, Surfsce Integral, Volume itfagrai.

H) Green's lemma, Stoke's thaorem, Gaues's divargence theoram.

i)  Applcatians to slsctromagnetic fislds. (EHrs.a

Unk 4 .

(@) Fouriss transtormn, inverse Fourier transform, properties and thacrems: Fourier sine and cosine integrals; Fouriet
trensform of standard functions; Apglications of Fourier transform in samphing of signals. Discreta Fourier transtor n

and fts propertise. {6 Hrs.}
(b} Z-transform, definition of Z-transfarm, properties of 2-transform: Z-transform of standard sequences, Inverse Z-
transform; relstlanship of Z- transtorm with Fourier transform: application of 2-transform. {6 Hrs.)
Unit 8

Laplace transform, definltion of Laplace transform, inverse Laplace transform, properties and thearems: Laplace trans-
form of standard functions, unit step function, ramp function, impulse function: methods of i rding inverse transforms:

Applications to solutions of LDEs. (10 Hrs)
Referances ;

1. ATaxtBook of Engineering Mathematics, P.N. Warlikar, J N. Wartikar, Pune Vidyarthigrih. —
2 Highar Engineering Mathemgtics, B.S. Gravwal.

3 Advanced Enginsering Mathematics, Wyle.

4,

Advanced Enginsering Mathematics, Erwin Wreyszing.
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