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Time Allowed: Three Hours Maximum Marks: 200 

Candidates slwuM attemptS IX questions, selecting TWO questionsjromPattA, ONE from Part ONE 
from Parl C and TWO from Part D. 

PART A 

(a) Prove that the load 1mpedance wh1ch absorbs the maX!mum power from a source 1S the 
conJugate of the 1mpedance of the source 

A loudspeaker 1S connected across termmals A and B of the network shownm F1g 1 What 
should 1ts 1mpedance be to obtam max1mum power d!SS!pahon m 1!? 

(b) Fmd the current 1(1) m a senes R-L-C arcmt composmg reSiStor R = 4Q mductor L = 

' henty and capac1tor C =-Farad when each of the foll owmg dnvmg force voltage 1S applied 

' (1) ramp voltage 9r (t- 2) (11) step voltage 4u (t- 3) (111) 1mpulse voltage 2 5/ (t-1) 

(c) In the g1ven c!rcUlt ofF1g 2, SWitch K 1S moved from poS!I!on 1 poS!hon 2 at hme t= 0 At 
hme t = 0-, the current through mductor 'L' 1S 10 and the voltage aero ss cap aator ' C' 1S V0 
m the polanty shown At hme t = 0+, current source 11 (t) and reSiStor R, get connected to the 
R1 - L- C parallel c1rcU1t F1nd the voltage V(s) and V(t) across the R1 - L- C parallel 
C!rCU!t 

1 . , 
.... 
' ,, • . '· 

(d) Fmd the 1ruhal and final values of the followmg funchon, US!ng 1ruhal value and final value 
theorem respechvely, 

( s - 1) 
(s+l)(s+2) 

www.studentsuvidha.in

Stu
de

nt
Suv

idh
a.

in

studentsuvidha.in/
studentsuvidha.in/


(a) The g1ven network of F1g 3 1S dnven by a current source and 1S termmated by reSistor R, at 
port 2 For tlus termmated 2-port network, calculate (!) transfer funchons G21 (s), a 21 (s), 
Zn (s) and Y21 (s) and (2) dnvmg pomt 1mp edance Zu (S) 

Fig_ 3 
r-------- --- r-2-port n.two<ll 

r,w; ~ : 1,1•1 

' T ' lclol : L ' '" ' ' ···1 ' ' ) V11il ' ' "· ' "• ' I ' ' .... ' ' u"lpul 

' ' I 
' ' ' ·------------ ' 

(b) Show that the [Z] and [A] matnces of the symmetncallathce network 11lustrated m F1g 4 are 
respechvely 

( •) (•) 

[
(Z,+Z,)!(z,-z,) 

2/(z,-z,) 

Explam how the hme domam response of a system can be detemuned hom s-plane 
plot of poles and zeros of1ts network funchon and from the transform of the network 
sources 

(11) For the network shownm F1g 5, find the dnvmg pomt 1mpedance Z(s), Locate the 
poles and zeros ofth!S funchon 

(a) What do you understand by PoS!hve Real Funchon? G1ve 1ts properhes Show that the 
funchon 

W!th coeffiaents a1, a,, b, and boas real poS!hve constants, !SpoS!hve real1f 
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Hence check the p oS!h ve realness of the funchon 

' z(s)~",+s+6 
s + s + 1 

(b) Pomt out the d!fference m the plulosophy between Foster and Cauer form of syntheSiS of a 
given dnmng p 01nt impedance 

Find the second Cauer form of LC network for the impedance fun chon 

'
_·,.,.,.,.,,,.,,, 

z(s)~ 3 s + 4s 

(c) Give the basic properhes of Signal flow graphs Find the Transfer funchon ~g \ for a system 

whose Signal flow graph 1S shownm Fig 6 
_, 

PARTB 
(a) Define magnehc vector potenhal 

Denve an express10n for the mutualmductance between two stra1ght parallel Wlres of length 
L, usmg magneh c vector p otenhal 

(•) A stra1ght Wlre of length L 1S charged W!th electnaty of amount q per unit length 
Tius 1S placed near an earthed conduchng sphere ofrad!us r The centre of the sphere 
1S at a perpend!cular d!stance 's' from the W!re The ends of the W!re ate eqmd!stant 
from the centre of the sphere Fmd the charge on the sphere Assume that the 
d!Stnbuhon of charge on the W!re 1S unaffected by mduchon 

' (11) What 1S the skm depth of current penetrahon m copper at frequency of 104 MHz if 
the reS!ShVily 1S 1 7 x 1 0-6 ohm -em 

(c) Show W!th usual notahons, that 
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- - OD 
VxH~J+­

' & 

Find V xR if the field 1S vary1ng harmorucally 

(a) Denve the Helmholtz equahon forE m the form 

- 2 - aE &E 
V E-,w--w---c 

E!! at' 

The electnc field mtenS!Iy associated W!th a plane w<Ne travellmg in a perfect dielectric 
medmm 1S g1ven by 

Ex(z, t) = 12 cos (h x 1 o' t-o 1 n:x) Vim 

Find 

(i) Velocity ofpropagal!on 

(11) IntnnS!cimpedance 

(b) Explam what you understand by Perpendicular polanzah on and Parallel polanzah on 

Given two dielectnc medmms, medmm 1 1S free space and medmm 2 has"'= 4SJ and~= ~0 
Deternune reflechon co efficient for o bh que ma dence 81 = 3 oo for 

(i) Perpend!cularpolanzahon 

(11) Parallel polanzal!on 

(c) Denve from the Maxwell's equahons, the poynhng theorem, and explam the phySical 
S!gruficance of the terms mvolved 

PART& 
(a) Bnefly explam d!fferent mecharusms of polanzahon A matenal has N elements/m3 of 

polanzabihty a 

The total electnc field achng on each element 1S E + E, when E 1S the apphed field and E, 1S 
the addihonal field caused by the presence of the polanzed d!poles The Simplest calculahon 
forE gives the value P/3co Prove that 

No:. c. -1 
--- -'- where q, iS the relahve pernuthmty 
3o., o.,+2 

(b) What are the properties of good msulahng matenals for use m Electncal Devices? How are 
these properhes affected by moiSture? 

Give the clasS!ficah on of sohd msulahng matenals 

(c) Bnefly explam the folloWing theones of breakdown of hqmd dielectncs 

(i) Col! 01dal theoty (11) Bubble theoty (111) Electromc theoty 
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(a) Explam what you understand by Anh-ferromagnehsm and Fem-magnehsm Show the 
vanahon of suscephb1hty Wl th temperahlre for the maten als p ertammg to these phenomena 

What are Femtes? G1ve the1r charactenshcs and apphcahons 

(b) What are the properhes that lu gh conduchng matenal s should p assess ? 

(c) 

What are the matenals used for (1) electncal contacts, (11) rheostats, and (111) fuses ? 

G1ve reasons 

(c) Explam Hall effect m sem1-conductors What 1S Hall angle? 

(11) F1nd the d1ffuS1on coeffic1ents of holes and electrons for germanmm at 300 K The 
canernobd1hes m cm2/volt-sec at 300 K for electrons and holes are respect1vely 3600 
and 1700 DenSity ofcamers" 2 5 x 10 13/cm' Boltzmann's constant, 

K= 1 38x 1023 J degree-' 

e=1602x1o-"c 

PARTD 
(a) What 1S Wagner Earth? Explam 1ts use m conjunctiOn W!lh a bndge network Draw relevant 

C!rCU!I d1agram 

(b) Explam, W!lh the help of a schemahc d1agram, the workmg of a storage type of cathode my 
osc11loscope 

(c) F1g 7 shows the bndge arrangement for measunng a small capaatance C, C1 and c, are 
equal !ugh qual1ty van able a1r capaators C3 1S a fixed h1gh qual1ty capac1tance of much 
smaller value than the ma:nmum value of C3 (about 111 0 of C2) The folloWing two balances 
are o bta1ned 

(1) W!th SW!Ich 'S' open, and W!th c, at1ts maX!mum value, C11S adjusted for balance 

(11) W!th SW!Ich 'S' closed, and C1 left unaltered, c, 1S adjusted to c, to g1ve a new 
balance 

Prove that 

Cx = c,' (c,- Co') I (c,c, + C', c,- c,c,) 

IfR= 1000Q C, = C1 = 1000 ~~F and C3 = 50~~F, 

and assummg vanable capac1tors are readable to ±5~~F, W!th what accuracy could a 
capaatance 1 ~~F be measured? 
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(a) What are 'Resolvers'? How are they class!lied? G1ve the1r apphcal!ons G1ve the wmdmg 
configurahon and pnnaple of ach on of an el ectromagnehc resolver 

(b) DiScuss the advantages of electnc voltmeter Explam an electroruc voltmeter uSJng bndge 
c1rcu!l for full-wave reel! ficah on 

A saw tooth voltage has a peak value of 16 0 V and a hme pen od of 3 6 seconds as shown m 
F1g 8 Calculate the error when measunng tlus voltage With an average read!ng voltmeter 
cal1brated m terms of rms value of a S1nuso1dal wave 

~l60V 

tl?'L/' 
3.6- '·' ~ 

(c) Draw a funchonal block d!agram and explam the pnnc1ple ofworkmg of a d!g~tal frequency 
meter 

( ,, What are the d1fferent methods of data transm!SS!on? Explam With the help of block d!agram 
a general telemel!y system 

What do you understand by 'T1me D!V!S!on mull!plexmg' and Frequency D!v1S1on 
mull!plexmg? Why are these done? 

(b) What are ophcal d!splacement transducers? DiScuss the two types of pnnc1pl es of op erahon 
of these transducers What are Encoders? Why are they used? 

(c) Descnbe the baS!c components of magnehc tape recorder for, mshumentahon usmg d!rect 
record!ng tecluuques Explam FM method of tape recordmg and g1ve 1ts advantages and 
diSadvantages 
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Time Allowed: Three Hours Maximum Marks: 200 

Canilidates should aJte .. t FWE questions in all, choosing aJ least ONE from each section. 

PART A 

(a) Explam how mull!taskmg faahhes are made avaJ!able 10 a d1g1tal computer 

(b) Wnte a, FUNCTION SUBPROGRAM to compute the Eucl1dean norm of a g1ven real matnx 
A of order r x s where the 1S giVen, by 

Euclidean norm= (~~a~r 

(c) D!ShOIG!Sh between ROM, PROM and EPROM 

(d) G1ven the coonhnates of two p01nts X(x~, x2, x3) and Y(y~, y2, y3) wnte a SUBROUTINE 
SUBPROGRAM to compute the d!stance between these pomts and the d1rechon cosmes of 
thevectorXY 

(a) Bnefly e'lllam the tents algonthms and 'anthmehc asSignment statements' and g1ve the role 
of each m computahon 

(b) In so far as they relate to a d!g~tal computer, explam the followmg bnefly 

(1) the advantage of usmg bmaJY number system 

(11) the funchon of a CPU 

(111) the use of fixed-p 01nt constant 

(c) Wnte a flow chart and wnte a FORTRAN program wlnch can calculate and pnnt the value of 
2 4 6 22 

Wl th an accuracy of 5 decimal p omts 

SEC:nON B 
(a) Bnefly descnbe the phenomenon of 'hunhng' m a synchronous maclnne HowlS it remedied? 

" 
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(b) A smgle phase transformer has percentage regulah on of 4 and 4 4 for laggmg power factor of 
0 8 and 0 6 respechvely The full load copperloss!S equal to 1ronloss Calculate 

(1) The laggmg power factor at wh1ch full load regulahon 1S ma:nmum 

(11) The full lead effic1ency at umty power factor 

(c) Why are the compensahng wmdmg and the Interpole wmdmg used m a umversal motor for 
ac operat10n? Draw the schemahc connechon d1agram of all the stator Wlndmgs and the 
armature or an ac-operated senes (umversal) motor 

(a) DiScuss the advantages and diSadvantages of a nuclear power plant as compared to other 
convenhonal power plants 

(b) A two-bus system 1S shownm F1g 1 If 100 MV 1S transffi!tted from Plant 1 to the load, a 
transm!SS!on loss of 10 kW 1S mcurred Fmd the reqmred generat10n for each plant and the 
pour rece1ved by the load when the system A 1S Rs 2 5/MWh 

The mer em ental fuel costs of the two plants are 

dFddPG! = 0 02 PG! + 16 Rs I MWh 

dF2/dPm = 0 04Pm + 20 Rs/MWh 

' ' 
'" 

J 

(c) W1th a neat d1agram explam the diStance relay protechon scheme 

(a) G1ve the computahonal algonthm or a flow chart for obtammg swmg curves usmg mod1fied 
Euler's method 

(b) The followmg test results were obtamed on a 7 5 kW, 400 V, 4 pole, 50 Hz, delta-connected 
mduchon motorW!th a stator reSiStance of 2 1 0/phase 

No load 

Rotor blocked 

400 V, 

140 V, 

410 w 
1550 w 

Obtam the approX!mate eqmvalent c1rcu!l model Also eshmate the breakmg torque 
developed when the motor runnmg W!th a shp of 0 05 has two of 1ts termmal suddenly 
mterchanged 

(c) Denve the torque equat10n of a de machme 

www.studentsuvidha.in

Stu
de

nt
Suv

idh
a.

in

studentsuvidha.in/
studentsuvidha.in/


SECnON C 
(a) Sketch the hme-domam response c(t) of a typ1cal under-damped second-order system to a 

step mput r(t) On tlns sketch md1cate the followmg fine-domam sp eaf1cahons 

(1) maX!mum peak overshoot, Mp 

(11) nse-hme, 1;, 

(111) Setthng hme, 1,; 

(1v) steady-state error, e,;, 

(v) delay hme 

(b) The open-loop transfer fun chon of a uruty feedback system 1S giVen by 

G(s) = K/s(Ts + 1) 

where KandT are poS!hve constants 

By what factor should the amplifier gam be reduced so that the peak overshoot of the umt 
step response of the system 1S reduced from 75% to 2 5%? 

(b) A umty feedback p OS! I! on control system has a forward path transfer fun chon G(s) = K! s 

For umt-step mput, compute the value of K that m!ru!lllzes lSI (mtegral square error) 

(a) G1ve the relahve advantages and d!sadvantages of the two graph1cal method used m control 
systems e g NyqU1st plot and Bode plot 

State With reasons which you would choose for deSign purposes 

(b) Determme whether the target hme constant of the charactenshc equal! on given below 1S 
greater than, less than or equal to 1 0 sec 

s3+4s2+6s+4=0 

(c) Show that the system deSigned by 

1S completely state controllable for all values of a, b and c 

SElmON D 
(a) Draw the circU!t diagram of a C-MOS astable mulhvibrator and denve an express10n for the 

penod of oscillahon 

(b) Draw the schemahc circU!t diagram of a FET reactance modulator, explammg how frequency 
modulahon 1S achieved With such a demce 
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(c) Explam how an OP-Amp can be used as 

(1) voltage follower (11) RC - osc11lator 

(a) Draw the lo g1c symbols and expl am the op eral!on of a D-type and T -type Fhp- F1op 

(b) DiScuss W!th the help of a arcmt example, the purpose of prov1dmg 

(1) negahve feedback 

(11) poS!hve feedback m amplifiers 

(c) Explam the workmg of an em!lter-follower and show how It performs the funchon of 
1mpedance transformahon 

(d) AMOSFET has a dram c1rcmt reSiStance R, of 100 kO and operates at 20kHz Calculate the 
voltage gam ofth!S demce as a smgle stage amphfier The MOSFET parameters are 

( ,, 

gm= 1 6 mA!V, rd =44 kO, c.,= 3 0 pF 

C"'= 10 pFand Cgd= 2 8pF 

Explam the pnnc1ple of frequency modulahon and 1ts advantages over amphtude modulahon 
for transm1ss10n of Signals over commurucahon channels 

(b) The auto correlahon fun chon of an apenod1c power S!gtlal!S 

Rxx( c) = exp ( -c2/2d) - ro :0: c :0: ro 

F1nd the p sd and the normal1zed average power content of the S1 gnal 

(c) Explam bnefly the workmg of a PCM Commumcahon system 

(d) A Signal f(t) 1S band hm1ted to lin Hz What restnchon W!ll apply to the samplmg rate needed 
for the fa1thful transffi!sS!on of the squatted Signal f'(t) 1n a l!me-d!V!S!on mulhplexmg 
scheme ? 

www.studentsuvidha.in

Stu
de

nt
Suv

idh
a.

in

studentsuvidha.in/
studentsuvidha.in/



