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i. This paper is divided into rwo Sections, Section-A and Section-B.
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ii. Each Section contains four (4) questions.

q-&f,EisCsRcstr

iii. Candidate has to attempt five questions in all.

q$enfr 61 qis c* Er Bilr ftsfl e I

iv. Question Nos. I and 5 are compulsory and out ofthe remaining, THREE questions axe to be attempted

choosing at least ONE question from each Section.
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vi. The number of marks caried by a question/part is indicated against it.
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vii. Questions are printed in English & Hindi languages. In case of any ambiguity in translation ofany

question, English version shall be treated as final.
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SECTTON A (GisA)

Q l: Write answers of the following questions

ft=rfrfuoc:ibsn-{ftfuv

1(a) A 25 kw,250 v DC machine whose circuit model is drawn below. The fierd current is (s)
held.constant at a speed of 3000 rpm. The open circuit voltage is 250 v. cut"Jut" tt.
terminal power, electromagnetic power, and iorque at a terminal voltage of: r"iiis v&; (b) 248 v. The armature resistance is 0.05 o. 

-Speed 
is held corrr*ti, iooo rp-.'

l!

Tfi zs futilqrd, zso frSS qefr{fre-",sfficqfsdfiiftqrrmrtr vteotz+i:ooo
GJRslq u1 qft qr Rn qqr qrdr t r siq{ sffiz EEq z s o fi t r ?Er{d ffiq qr ztho
crqr, q@+itr+. qr*r iftr zi& 61 qupa qi.
gt zss * qtq @ zaa fi r onffqc cmq o.os n t I qfr al :ooo qnqlq q{ Rr-r rcr
,rqltr

A dielectric slab of flat surface with relative permittivity 4 is disposed with its surface
normal to a uniform field with electric flux density of 1.5 coulombs/m2. The slab
occupies a volume of 0.0g cubic meter and is uniformly polarized. Determine the
polarization in the slab.

qltq{ qRrrqdr a & sB{ sqfrf, sf,d ar \ro aio-a Esn €q {s+1 Ff,d a] t.s ip-6rd/gq,
$ k{9f, q-dr6 qra } Tnq \rfi sqn d-* b rics-d w qrdr tt rA-s o.r €{Ertrr 0.08 sT
$-ct t +rtt q-o scn su t gffi t r tild fr g-fi+.-rq fufp{d 6t
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1(c) Three numbers of 700 O resistors are all connected in parallel across a 210 V DC (8)
source. It is desired to limit the voltage across these resistors to 110 V by connecting
another resistor in series with these three parallel combinations. Determine the value of
the series resistor.

700 o &'fi{qfriti, zro v Dc fr}unqqrqiilrigggstr {qd-{qcnid{€dtrfr
b vw fcot i fro gfu or+itffi 61 +s6t {+ qldiql C ffi +J r r o v a-o Sfua a'r+
siB-d t r {ro-or er+iuo or cH frqfFd 6t r

1(d) Draw the V-I characteristics of TRIAC. Also draw its equivalent circuit.

rRtAc ib1 v-| ffiq6s1 6 619 | 5€-6r qtrEil cfrqq lft fir{A r

1(e) For the circuit shown in Fig., calculate V6. The OPAMP is ideal.

V,'lV laa
r0lo
ntA

frafrfrorSrrSsfficbftq, voolrrum+tt opavp o{rflf t
, 30 !o

y,-tv l+B
l0l4
P1 A
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Q 2: Write answers of the following questions.

ftrcfufudydtlTd{frfusl

2(a) Determine Zi, Zo, and Av for the network ofFig. ifr6 : 25kO (10)

vi

Z'tto

frqr rrqr ffi b frg zt,zo, ,fl-t r, fufftd 6t I qfr rd = 2sko B

The electric field and magnetic field in free space are given by (15)

E = Acos(106t + pz)a5 v/m
p

It = &cos(105 t * pz)a, A/m
p

Express these in phasor form and determine the constants Ho and, B such that the fields
satisfr Maxwell's equations.

g-fi R{H fr ft-{gd A7 ft 1ie+Ta A7 trq-qd Es rrs t:
g = Scos(to6t + pz)aE v/m

r : &cos(to6t + Bz)a, A/m

r€ qturca sq fr qr of ortr RRifi H o Glr p {s r6-R ft tft d 6t fr st€ ffid b
wffi6l€gg+t'

Ioss=7im'l

2(b)

+22Y
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2(c) For the class B power amplifier ofFig., calculate:

(i). Maximum Po(ac).

(ii). Maximum P{dc).

(iii). Maximum %h.

(iv). Maximum power dissipated by both transistors

(1s)

vt vL

If the input voltage to the power amplifier of Fig. is g-v rms, tlen also calculate:

a. Pi(dc).

b. Po(ac).

+V66 (r3O V)
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frt+qT rrs fud b srf fr qmr qqdrrrq{ } frq, rrurn o-t
a)qlf.D-f,q Po(ac)

u; otl0-o-ac ei1ac1

c) 3tl$6-dq %h

al diCifugtgrur erlq-m-dqqrfu6r qqqq

vl

_L'[I, (_3O V)

qR fo* b qrfi qqfr s IT{ 6 r qage ffi a -v rm s t d {s+1 rn qom aat

a. Pi(dc).

b. Po(ac).

Q 3: Write answers of the following questions.

ftqfufurya]*r.nftfusr

3(a) what is Compensated Doping? _An n type Semiconductor containing 1016 donor (10)
atoms/cml has been doped with-I017 acceptoi atoms/cml. Calculate the eleJtron and hole
concentrations in semiconductor.

Es{r{qr dFFr @r fo r o, 
u 6a urmu5rtfr, std \rfi \r{ r6'R } G{trqrm6. 61 r 0r 

7 ffi
qtqrgr$d, b qlq slv mal rEr tr 

' 
srjqm6, fr EaEt{ ofu 16-( mrdr 61 rrur+ d

vL

+Ycc (r30 V)
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3(b) what is multiplexer? write the symbol and truth table of a 4 to 1 multiplexer. (15)
Implement the same using logic gates.

c-d+ffi@ril + t r rdrfrsto,rc-frfi rlrssarfuorffirffion-qsolsqftr
o-tbqteqotr

3(c) A sigral f(t) has a duration of2 ms and an essential bandwidth of 10 kHz. It is desirable (15)
to have a frequency resolution of 100 Hz in the DFT (Fo:100).
Determine No. Assume Nyquist sampling rate and zero padding is employed.

\rofufl-d f(O ol orqD z ms qtr on-qqqodsh-qq 10 kuztt ffi 6o=roo1 fr roo
ffi or vffi ftvfqn 64 aiu-fiu fr r N o fi qlft-d Et. c.n. a m qlEE€ rffir qr
sfuqqtREqordratr

e 4: Write answers of the following questions.

ftqfufurcfl}*Ed{ftfusl
4(a) Draw the capacitance equivalent circuit of Enhancement tlpe n-channel power (r0)

MosFET. Also, explain the effect of Drain-to-Source on Gate-to-Drain and Gate-to-
Source capacitances of Power MOSFET.

\r{isfrz c-6R c-{-i-+o qr* Naosrrr or ilfutq qrrilfl sffic a-{rq r qs}' +rorEr, qr-+t
M o s F Er b fu -(-$+ eir fu q-m$ ffi ffs q1 5-a stC +. c.rfi -d 61 a1gn +t r

4(b) The parameters of the equivalent circuit of 150 kV A 24Ool24O, single phase transformer (15)
is:

Rr:0.2O R2:2y16-sg
Xr : 0.45 Q Xz: 4.5 x 10-30
&: 10 kO X.: 1.6 kO( as seen from 2400 V Side)
Draw the circuit model as seen from HV side. Determine, therefore, the voltage
regulation and efficiency, where the transformer is suppllng full load at 0.g pf lagging
on the secondary side at rated voltage. under these conditions calculate also the HV
side current and its power factor.

R2=2x10-30

Xz=4.5x10-30

X- = 1.6 ko &srfr 24oofrqr{steqwre)

\r{-fr B1 sir t ?€ rN rri-sR qffie qY.sd ffirq r Esftq, ddq frFqrt olR aetdr Befkd
qn, qEi Eiswrft tts Adq qt EdT+. q&r q{ o.s Cqq. qr fuf .i-6 o1 uffi o-r ro t I

Eq qd b dEd \r{fr Hr{s +.tz oir ss} qwr +-€r 61 fr qq-qr 6t I

7

t s o ?dg zaoolzao, q+-o aw giuw-rdr b vc-6e uffie b Mcr t,
Rr=0.2O

Xr = 0.45 O

&=10kO



a(c) The average (or dc) output voltage of the forward-converter is Vo: 24Y ala resistive

load of R:0.8 o. The on-state voltage drops of transistors and diodes are vt: 1'2 V

and Va : 0'7 V, respectively. The duty cycle is k : 40% and the switching ftequency is f
: l kHz' The dc supply voltage V, : 12 V' The tums ratio of the transformer is a : 

(15)

N/NP = 0'25'

Determine:
(i) the average inPut current Is

(ii) the elficiencY r1

(iii) the average transistor current In

(iv) the peak transistor current Ip,

(v) the rms transistor current IP,

(vi) the open-circuit transistor voltage Vo",

(vii) the primary magnetizing inductor I, for maintaining the peak-to-peak

ripple current to 57o ofthe average input dc current' and

(viii) G offput inductor Lr for maintaining the peak-to-peak ripple current to

4%

of its average value0.

Neglect the losses in the transformer and the ripple content ofthe output

voltage is 3olo.

erR = 0.8 o il cmtrfi qR qi Effi-6{tr or stsa Cqr ssf s{ltsqlc fr& vo = 2a

vtr<ifust sirsrqtsel cfq-€zffiEfooun: Vt = 1 2 v slruVd = 0'7 vel6-dq

Tfik=40%edRRH.q3{r{frr=1kHze|ss3fr(ffiffidalq=12alqIsIFT{t
6r gclE sQqrd = \r{qs/q{fi = o'zs t I

6FFII:

0 3{tsdfl5c6€e
(iD EqRT n

(iiD 3lrfid Eifusr afcla 3tl&

0v)RrwqiBstadqnstr€fr,
(v) 3{nqcqs qiffisr {dqr{ 3{r{'}{R,

(vD oftq{ qffic<ifugtffifu,
tviilfis-(-fiofr crf, oizo13{tsdfl 5c*Soiztsxa-os-{rq{siSfr s

cn{tro,nffiqcltq6'f}4rmr\rdfi ,qtt
(vi i D fr6 -(-fi6 ft trf, o,tc o1 ssilqtfid {fl & 4% il6 fi N ltqi b lds

sa-$cge qrt{ 6-.}4rdl qdr qiss.rdr fr Ai erd aoun +1 otqn 6t'xti

3fl-6c5c ffeq frt airr srqfr :v. t t
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SECTTON B (cisB)

Q 5: Write answers of the following questions

Frqfttuocsiibsf,rfrfuc

5(a) The percentage differential relay is used for the protection ofgenerator winding. The (g)
relay has a 0.1 A minimum pickup current and l0 % slope of its operating characteristic
on (I1. + I2")/2 versus (Ir" IzJ diagram. A high resistance ground fault occurred near the
grounded neutral end of generator while generator is carrying load. As a consequence,
the current floiving at each end ofthe winding is shown in figure. Assume a current
transformer ratio of 400/5. will the relay operate to trip the breaker? Assume current
entering to the winding is \:240+j0 and current leaving to the winding is I2:220+j0.

yil-fl Erqr d gtafi & ldq qfrvrd oiar ffi or sqftr fr-+r qrdr 6, ffi fr 6.1 qnr+
ft-oerq otz t ofu (11, + 12")/z q;IFI (tr, - t,,) sflts qt qs+t eitrttrq ffiqdr 61 10; dd
tr w q*-er qR {6{ o-r 16r qr d qt'{c{ b qtits rea ftrt } qrs go ua uffiu
qriis !6i€ gotTt qfturtrRsq, ERiEq b q-&+' dr qr e-drffd A+ srfr qM Ei fu, fr
ftorqr .rqr t r 400/s or rdqn qffi orgqrd qH d | ffir ffi a-dr-r +1 Eq 6-ri a lds
6'H qrtqiz cH d fr sr€f,ft fr qacr 6-G Erfr urtr tr =240+j0 e Bir sT:iRlrr fr qri Etd
Um lr=229+;6 fi1

5(b) Sketch and explain the block diagram ofpulse code modulation. Also give its (g)

applications.

q-6 6|s qfqlqq 6r d6 orfuq r{rq o{tr s€q r qsb eqrftr rfi Afrq r

5(c) The random process v(t) is defined as v(t): Xcos2nf"t - ysin2trf"t where X and y are (g)

random variables. Show that v(t) is wide sense stationary if and only if E(X): E(y) :0;
E(x'?): E(y'?) and E(Xy):0.
tSC qfr-qr v(tl qi v(t) = xcos2rrfct - ys n2rrfct & Fg fr qfu{rkd frqr rIqI e qdi x Gltr y

t-scsrtrRqrtfu v(t) qrq-oerrf RntqEofub-{dqE E(x) = s69 =o; rfi,) = E(y,)

sfu trxn = o.

5(d) sketch swing curve. Derive swing equation and discuss its application in the study of (g)

power system stability.

S-q Rirr rfi r Riq efrowr qrq 6t i{tr fu wfr qund RR-dr } r,rqr{ t Eqt. oErfrq
qtqqfotr
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5(e) A 4.s digit displav digital multimeter can displavlhe maxiTlil"":1ffiH""Y "t (8)

J\!'',sges 
u; -, qss, -'ffilll"Jli;','lJlr:'ffi:.::il# ; ;; *"*;* quantitv' that

of the multimeter is 1 t

lu,' t" aitptuy"a on this multimeter'

go a.s si+l or N Etr-d cdtrfi E*fit: leeee sil -tgggg t' 3dUo,ilc ailt qrdc

{d a1 q-dFlia 6{ ;i frffifr {f{irr t '^o 
t: ot qf6-dr frfi tr q-dtrct 6l

fidqqrc r qtrc Br * * "*;; 
dt qir*6c a1{qcl et' ffis rs c-dtr& q{

q'{Rtdf6qlqtq6-dl?t

o 6' Write answers. of the following questions'

vu' 
terafunYfr+strftfuqt

6(a) Differentiate between peripheral-mapped VO and memory-mapped VO' (10)

qftfiq-tq frq rls''"tL U**frq rrq vo t frs si-rr 6t t

(1s)

6(b) The overall transfer firnction of a control s^t"Tt* 
:""

i6-s2+te s+t0 
',t" the derivative rate feedback

It is desired that the damping ratio be 0'8' D

constant kt and compate rise time' peak time' rn:'t* overshoot and steady-state error

fot *it t*p inpoiiitfto* and with derivative feedback control'

(16 fi{i-iur qqrfi ;;;t* * ry,flY "" 
o

ifr - s2+tes+to

qd qirfd e tu sotr{dr qwm o a ai qd?: J=* * r''frtrftca ot 3iq sr{c

tq EcW A ft Is qE qsq' fi6 qcq' 3{ft r6-dc a{trw 3{tt RR-RrR ZE a1 fc+ of t

(1s)

6(c) Show that root loci for a control t'""T;'l:.,
c(.) = -ip*,-iB, H(s) =l

Are arcs of the circle centered at origin with radius equal to J16'

fid-dq qsnfi A fts * * * *.T.",.
G(r) = #",*r.*rof 

H(t) =1

{fl d qrq {m q{ *fEd t fril-{+t trqr''tr o S <rret ? |

10
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Q 7 Write answers of the following questions.

ftqfrfurva]*Td{frfusl

7(a) Give the sigrrifrcance of layered architecture. List the layers ofOSI model and describe

its functions.

wka erqaor o r r6d ddEg I o s r d's-e +1 qrd o1 {fi -sa d oir qsb qrrd 6T EUh st r

7(b) X is a binary memory less source with p(x:0):0.3. This source is transmitted over the

binary symmetric channel with cross over probability p:0.l
(i) Assume that source is directly connected to the channel i.e. no coding is

employed. What is error probability at the destination?

(ii) If coding is allowed what is minimum possible error probability in
reconstruction of the source.

(iii) For what values ofp is reliable transmission is possible with coding?

\rfi\rdrftoflEffiffit{frdqhefr1-gfrfr 1qfi = o) = 0.3 tt T6*dftsnqrtqqkd
i-+o qt ois sh{r crtro-dr fr = o. r } qF{ ifuf, fu a1 q-6r 3'
D cH d fu *d S0 *+s t Wr gen e sr+ +t€ olRETI ffi tur r8 t r n-rq qr ZE

qrfud-dr @ril
i D 

qR 6lBq o1 oEqfr A qrfr e d q}d }' gtffilr fr {r-dc €re ZE €qrf,{r fl r t r

iiD b fu-{ crfr } frq 61fBrr } wu frq-sSq riqqur €rrq tz

7(c) A sheet of Bakelite is of thickness 5 mm. this sheet is tested at a frequency of 50 Hz
between electrodes, having diameters of 12 cm. this testing involves a Schering bridge

has an air capacitor C2 of 106 pF, a non-reactive resistance ofR4 of (*J 
" 

which is

connected a parallel capacitor C4. The arrangement also has available resistance R3.

Balance is obtained with C4 :0.55 pFand R3 :270 C). Determine
(D Capacitance of sheet

(ii) Power factor
(iiD Relative permittivity of sheet

ih-dEz o1\'s {fi-c +1u1og s Frfr et {e sfrd 6r u-frau e@s } fiq so E.}q o1
+n{fr trq frqt sldr ?, ft-sor erq 12 tfr 6}dr ar gs c0cIur fr \rfi iR.T trq fr 106 pF rD'r

\16 Sq{ bEfc{ c2 E}dr e fr (rooo/n) o t. na or 1ro fu qRBrqrqfl-d qtriE 6}dr e d
EcniilrarEfuir c+tguforfrrq{efiCamE m frsu-e-drat rls{Rr c4 = 0.55

pr ertr n: = zzo o frqn{srqolqrfrtr
Brrfkd6-r-{re:
i) {ftdfrl rrrkdr

sIfrE.r{6.
i; {zalqrtqrqr{rrtrI-dl

(10)

(ls)

(1s)

11



Q 8 Write answers of the following questions. (10)

Frqfrfucvel*Td{frfusl

8(a) A digital communication system uses four symbols {56,5r.5z,5;} with their following

probabilities of occurrence

Sz Sr

0.10 0.10

(i) Compute Huftnan code for these symbols by moving the combined symbols as low

as possible.

(ii) Calculate Average code word length.

\1+. trfurd €sR cunfr Tfir o1 ffiEd €rn-a+ofr h sH qR g-fi+l

(so, s1, s2, 531 61BU*rrOrfifr
s0 s1 s2 S3

0.100.20 0.10

So Sr

0.55 0.20

0.55

0 €gffi rffi o1 qrn€+re 6 q 6$ {c e-ffi b frq 6s.A-{ 61 6'pr+ of t

(iD erts-d 6ts sr€ ti-el{ 61 rruHl 6t t

s(b) Show that in a cable using two inters heaths the maximum stress in the (homogenous) (15)

dielectric is reduced to ffi5 of maximum stress without intersheaths where

d ='J= " = L (R and r are the intemal sheath radius and core radius andrl and 12

'.rlrz
are the internal radius of inters heaths 1 and 2 respectively).

REt fo- a ffi ,s or sq*q 6-rb \rfi &-qo fr cecsq aisil 83fi C€c6ql fr otlfo-rc

d-{rd =---1 - dfi. rErr d qrdr t t ffiw b ft;tr otfYfi-dc d"lltl s6i
(l+ d+ a')

a=rJ=12 - R (RolR reidfrfi'qHkql 3i{of B@itofrt rr 3 t r2!EII{I:
'-rtt.2ffiq r iir z +1 qidfro B-wr A t

8(c) A salient pole generator without dampers is rated as 20 MVA, 13.8 kV and has a direct (15)

axis sub transient reactance of 0.25 pu. The negative and zero Sequence reactances are

respectively 0.35 and 0.10 pu. The neutral of generator is solidly grounded. Determine

the sub-transient current in the generator and the line-to-line voltage for sub-transient

conditions, when a single line to ground fault occurs at the generator terminal with the

generator operating unloaded at rated voltage. Neglect resistance. (Assume Base voltage:

13.8 kV and Base Power :20 MVA).

M b fu{r \rr Tq q}d srtrc o1 20 qrdlq, 13.3 }-fi } sq fr l-e fuur rq 3 ;1*

e-s+1 u-eu s{a sq HFrs qfrfr-qt o.zs pu tl sulrfltr' eit qq sErc qfrfuqIt m"qq;

0.3s ofu o.1o pu tt qrtrt or EE frs Fq t fi.lts €IdI tt q*rt fr cq-q{Fro ERI

o{tr Bq-GrFrfi R{fdd h frq or{r (-iirfl ffi oT frqtrur 6t, sE q-*.r Effirq q{

ilris si€ A fr s \1o. orfi ilfi t olE q-dl-.r tls ffi qt .rrrfrs fu -qr qrdr ? r cfriE
+1 sicflat (crq dfrq ts ffi: 1 3.6 ir& .rfu ts qrfi: 26 qrfiq t


