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Question paper specific instructions

Uy U7 & o ARy e

i. This paper is divided into two Sections, Section-A and Section-B.

3y 3 Gal # ufora & @s-A 3R E3-8

i Each Section contains four (4) questions.

TO® WS HAR Uy &

iii. Candidate has to attempt five questions in all.

gdtemdf & uig v &1 IR @ 81

iv. Question Nos. 1 and 5 are compulsory and out of the remaining, THREE questions are to be attempted

choosing at least ONE question from each Section.

UY T/ 1 3R 5 TR § 3R I U 7 A fhgt a1 IR Rre1 @, vde @S A UF UY F) g ST B

V. Word limit in questions, where specified, should be adhered to.

U ® ez W, w5t fAfAfEy & , &1 srwRur fan s =nfeuy

Vi. The number of marks carried by a question/part is indicated against it.

e U / 4T & feore fAad sie 39 amA RRu e 81

vii., Questions are printed in English & Hindi languages. In case of any ambiguity in translation of any

question, English version shall be treated as final.

TS Uy Rl ofR $ferer S vl & TuT B 1 vl & ofare A freft usht & srgare # sruyar H R
3OSl R Y g1 sifcrm 7 S
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SECTION A (G2 A)

Q 1: Write answers of the following questions

fFriferRad wat & S forfRag

I(a) A 25kW, 250 V DC machine whose circuit model is drawn below. The field current is  (8)
held constant at a speed of 3000 rpm. The open circuit voltage is 250 V. Calculate the
terminal power, electromagnetic power, and torque at a terminal voltage of: (a) 255 V
&; (b) 248 V. The armature resistance is 0.05 Q. Speed is held constant at 3000 rpm.

U@ 25 faetare, 250 &t St wrefi= R wffe nfee 1 fear mar 21 viee 33 31 3000
SRUITH H1 711 TR RR 31 el 21 3iu= wibe dedst 250 9 2 <fia e R efifra
UIeR, FAIag AT UraR 3R & 3 1y 3%

(@ 255t 3fR; (o) 248 1 SR WRIY 0.05 @ B TR BY 3000 SRTTH W FRR T
TRl

1(b) A dielectric slab of flat surface with relative permittivity 4 is disposed with its surface (8)
normal to a uniform field with electric flux density of 1.5 coulombs/m®. The slab

occupies a volume of 0.08 cubic meter and is uniformly polarized. Determine the
polarization in the slab.

mamm4$wwmwwm§mﬁawﬁmﬁmsw/w
& fIqYd VaTe ¥ & WY U G &7 ¥ daad 7@ I 21 W P G 0,08 T
e & 3R 78 ¥ U A ydipd 31 W F e Refg %
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1(c) Three numbers of 700 Q 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 Q & ©fiF iR, 210 v DC W & IR FHATR H 93 §U &1 39 o THHIR Taremt
& WY YA H TP 3R HARYF B SHSHR 37 WieRIe] & el BT 110 v b R S
qifd 81 Y Sarieyes o1 A e a3

1(d) Draw the V-I characteristics of TRIAC. Also draw its equivalent circuit. (8)

TRIAC 1 v-| faRiwarsit &) G| s9&T THged aRuy +ft &r5d)

1(e) For the circuit shown in Fig., calculate Vy. The OPAMP is ideal. L))
I 30k -

— e AAAN———

Ry

V,=4v I—> p

e— AW _

10 kQ 1.y

Ry A +

2V =/
L

fom o feame 7Tu wfde & forg, v, 3t 1o S 1 OPAMP e 7

I 30kQ
WWA-
Ry
V,=4v I=—> g
o— AN -
10 k —1 .y,
Ry A .

2V
i
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Q 2: Write answers of the following questions.

Frafafad vt & 3@ fafay
2(a) Determine Zi, Zo, and Av for the network of Fig. if rg = 25kQ (10)
+22V

91 M2 2.2kQ

v o—" (—o‘. ‘

e

71k Ipss=T5mA

TV

o T Aead & R0 zi, 2o, 3R Av Rufa &¥1 afg rd = 25kQ &

+22V

2(b)  The electric field and magnetic field in free space are given by (15)
50
E= Fcos(loﬁt + Bz)ay V/m

H
H= Focos(loét + Bz)a, A/m

Express these in phasor form and determine the constants Hy and S such that the fields
satisfy Maxwell’s equations.

o ®IF # fagga &7 ok Jaaig &3 FAmaa fiu e g

50
E= Fcos(106t + Bz)ay V/m

H
= Focos(lost +pz)a, A/m

3¢ TUEG T § ad B3 3R fRRTF H, 3R p 39 UeR Rufa X & Pie Axda &
TN HI TP B



2(c)

For the class B power amplifier of Fig., calculate:
(i). Maximum Po(ac).

(ii). Maximum Pi(dc).

(iii). Maximum %h.

(iv). Maximum power dissipated by both transistors

+Vee (#30V)
Q

G

&

1l
1

[+]
~Ver (=30V)
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1s)

If the input voltage to the power amplifier of Fig. is 8-V rms, then also calculate:

a. Pi(dc).
b. Po(ac).
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fegar 7 g & ol ot urar wefierr & fog, o Y

a) AHfHaH Po(ac)
b) HfYHAH Pi(dc)
¢) 3HfAHaH %h.
d) QI TifoReR gRT Sifieray ifdd &1 smueag
Ve (#30V)
R,
of
1
]
Vl R 3
Ry
C
11
il
R,
Vg (=30V)
e o & UTaR TITHBRR $1 37YC dlee™ 8-V rms €, ) 5Ha! +ff oM 3%
a. Pi(dc).
b. Po(ac).

Q3:  Write answers of the following questions.

frafafas vt & s fafiag)

3(a) What is Compcnsated Doping? An n type Semlconductor containing 10'® donor (10)
atoms/cm’ has been doped with 10'” acceptor atoms/cm®. Calculate the electron and hole
concentrations in semiconductor.

Ha{Tasl ST &1 87 107 STl RANYIAHE 10t U U USR & sefarads &t 107 Widdl
RATY/AHE & W1y S fosgn w1 B 1 srefares # sdae SR g Qigar 1 1o 5y
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3(b)

3(c)

Q4:

4(a)

4(b)

- Prepp

Your Personal Exams Guide

What is multiplexer? Write the symbol and truth table of a 4 to 1 multiplexer. (15)
Implement the same using logic gates.

AR T 57 4 Y 1 ARARR P Tellep 3R T Aiferast a1 aiies e @1 3w
B T AR B

A signal f(t) has a duration of 2 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.

T 9 f(t) BT 3@ 2 ms 3R aravaes FSAY 10 kHz &1 B (Fo=100) F 100
B 1 3MgfT RflegeH g s 21 No FeiRa #X. 71 o 6 T TR R
IR R AT Bl B

Write answers of the following questions.
ffafaa wat 3 s fflay

Draw the Capacitance equivalent circuit of Enhancement type n-channel Power (10)
MOSFET. Also, explain the effect of Drain-to-Source on Gate-to-Drain and Gate-to-
Source capacitances of Power MOSFET.

TBIHE YHR TH-20 UTaR MOSFET 1 HRIey Foged Gibe §101 5% Sfelmal, TR
MOSFET & Tle-g-$ 3IR e-g-8f HIRY W 37-7-88 ¥ yura & saren 3|

The parameters of the equivalent circuit of 150 kVA 2400/240, single phase transformer ~ (15)
is:

R;=02Q R,=2x1073Q
X;=045Q X;=45x1073Q
Ri=10kQ Xm = 1.6 kQ( 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 supplying full load at 0.8 pf lagging
on the secondary side at rated voltage. Under these conditions Calculate also the HV
side current and its power factor.

150 SdlT 2400/240, THa =RV TR F I Tlbe b Rrflex 2

Ry =020Q R, = 2 x 1073Q
X, = 045 Q X, = 4.5 x 10730
R = 10 kQ Xm = 1.6 kQ (T fF 2400 F T13E A T@T AT R)

Tl T 3R W 38 Y SFUR Wfhe Aise s141 SURi, diedw fftanT ok gamar Rt
ﬁ,wmﬁsmmmwmoammwmaﬁ&maﬂwﬁ
1 04l & d6d T WFS e AR I U haex Y oft o Y

7
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4(c) The average (or dc) output voltage of the forward—converter is Vo, =24 V at a resistive
load of R = 0.8 Q. The on-state voltage drops of transistors and diodes are V, =12V
and V4= 0.7 V, respectively. The duty cycle is k = 40% and the switching frequency is f
— 1 kHz. The dc supply voltage Vs = 12 V. The turns ratio of the transformer is a =
NN, = 0.25.
Determine:
(i) the average input current Is
(ii) the efficiency 1
(iii) the average transistor current I5
(iv) the peak transistor current Ip,

(15)

(v) the rms transistor current Ig,
(vi) the open-circuit transistor voltage Vi,
(vii) the primary magnetizing inductor Ly for maintaining the peak-to-peak
ripple current to 5% of the average input dc current, and
(viii) the output inductor L, for maintaining the peak-to-peak ripple current to
4%
of its average value0.
Neglect the losses in the transformer and the ripple content of the output
voltage is 3%.

T = 0.8 Q 3 TRRIYF HR TR BRIS-HaE B MG (@1 S HIeYE st Vo = 24
v 21 TifReR 3R Srils Pt 3if7-Ree dlees $id HH: Vit = 12V 3R Vvd =07 V| HdcA
T k = 40% 2 3R AT 3G f = 1 kHz ¥1 SRR Sgfef et & = 12 9| SRR
1 gATE ST = TAE/TT = 0.25 F
RIGEILE
(i) T STgE P ®
(i) G&dl n
(i) S TifreR adaE KT
(iv) TR gifSrex adar st
(v) HRUHTH THRER T L3R,
(vi) 3o -Gl TifoReR e aie,
(vii) W-@-Wﬁuaaﬂ?ﬁehmw@ﬂ?ﬁw% 5% T &Y 7@ & Q1Y
(viii)W-;-tﬂwﬁqamaﬁmahm@%%wmmﬁﬁm
mgamumﬁamumgmmﬁ?ﬁaﬁaﬁaﬂﬁaﬁeﬁ&ﬂﬁm
33eye A B AT arh 3% &
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5(a)

5(b)

5(c)
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SECTION B (G< B)

Write answers of the following questions

f=foTRad wel & ST forRRat

The percentage differential relay is used for the protection of generator winding. The (8)
relay has a 0.1 A minimum pickup current and 10 % slope of its operating characteristic

on (Ijs + Iys)/2 versus (I;s — Irs) diagram. A high resistance ground fault occurred near the
grounded neutral end of generator while generator is carrying load. As a consequence,

the current ﬂo{ving at each end of the 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 I; =240+j0 and current leaving to the winding is 1,=220+50.

SeR aRFET I Jran & g ufowrd oieR RS 1 IudiT fban wran #1 R & 0.1 g
BT BT § SR (11, + 125)/2 T (I, - I,,) ARG TR TR TR fa8war &7 10% 2t
8| S SRC YR T8 B XET Ul d TReR & ANSS < RR ¥ U U I Uy
USS Wice g3 URUMGEY, aRfET & Tl ©R W Yaiied a9 ardt 4Ry &) e &
fecaman 1w 81 400/5 @1 T TRIBER ST 7 | 1 RS 9% B RY BT F g
S HEM? AF o & IRET & waw S arelt 4RT 1, =240+j0 & R aRfET & o areh
YRT 1,=220+j0 B

Sketch and explain the block diagram of pulse code modulation. Also give its (8)

applications.
U B8 ST P il NG F1Y AR THLT | 55 SuanT 2ft Gy

The random process v(t) is defined as v(t) = Xcos2naf,t - Ysin2xf,t where X and Y are (8)
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.

YSH BT v(t) B v(t) = Xcos2rrict - Ysin2mfct ¥ T § uRie fasar a1 & ot X 3R Y
YA W E) et @ v(t) same orf RR & i 3R Faa ol £(x) = E(v) =0; E0O) = E(¥)

R EXY) = 0.

Sketch swing curve. Derive swing equation and discuss its application in the study of (8)

power system stability.

Wﬁnwrﬁﬁnaﬁmmﬁ@vﬁmﬁmﬁ@w%awﬁm&m
R T4 B
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Q6:

6(a)

6(b)

6(c)

— _’_'—r?p—ﬁ.

Your Personal Exams Guide

A 4.5 digit display digital multimeter can display the maximum and minimum values of  (8)

19999 and -19999 respectively, with an accuracy of £0.1% of the reading. The resolution
of the multimeter is 1 unit. Calculate the smallest change in the measured quantity, that
can be displayed on this multimeter.

T 45 ﬂaﬁm%@%ﬁﬁmﬁam: 19999&?'1-19999%3@%”3?11::1-‘1?114
@ﬁuﬁﬁfﬂmm%mﬁﬁ%ﬂﬁ iOJ%Hﬁms’ﬁﬁ%nmﬁﬂﬂ
W1@E%m@n€nﬁrﬁm@%qﬁaﬂ?ﬁmaﬁ,mﬁqﬁﬁam
efia e o e ¢

Write answers of the following questions.

ﬁmﬁlﬁdﬁﬁﬁﬁﬁmﬁ-{ﬁﬁl

Differentiate between peripheral«mapped /O and memory-mapped 1/0.
feeig-fig feg T 1/0 3R A A fPu /0 % & IR TN

The overall transfer function of a control system is given by
o) oL
R(s) si+16s+16
It is desired that the damping ratio be 0.8. Determine the derivative rate feedback

constant k; and compare rise time, peak time, maximum overshoot and steady-state error
for unit ramp input without and with derivative feedback control.

wmmmwmmm%mmm%?
C(s
E(_(;)i = 57-+11.L66s+16

e aifer & T Samirar T 0.8 7 ag,iqﬂi?txﬂgaﬁaﬁfé? v Puffea S MR FE
%w%ﬁmq@m.%m,mﬂwmfw—mgﬁaﬂwaﬁn

Show that root loci for a control system with

K(s2+65+10)

G(s)= m , H(S) =1

Are arcs of the circle centered at origin with radius equal to V10.
P womeh 3 Frg e A feant & @
G(s) = K(s2+65+10) H(s) =1

(s2+25+10) '

qa%amugm%ﬁa%maﬁﬁmméaw%i

10
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Write answers of the following questions.

Frfafiad =i & 3w fafay

Give the significance of layered architecture. List the layers of OSI model and describe (10)
its functions.

WRd IRGH N BT Hgd §a1sU| OS| HiSd &I WRal &) GElag B AR 3D Sl BT gl B

X is a binary memory less source with p(x=0)=0.3. This source is transmitted over the (15)
binary symmetric channel with cross over probability p=0.1
(i) Assume that source is directly connected to the channel ie. 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.
(111) For what values of p is reliable transmission is possible with coding?

TR U gy ARt IfRa 9 g od bt s = 0) = 0.3 1 U8 9 fgenurd gufa

A R BT AR wiiesar ot = 0.1 & Ty U fpar wrar g1

i) 7 A o O W A A o1 g § Il 1S SIS i T 81 fider wgfe
U 1 87 ,

i) e PG Bt srgufar & ot § A W & AR § YAaw v IR Iy e

i) & 51 A1 & o SIS & 1y fyg-tg T==or Ivg 82

A sheet of Bakelite is of thickness 5 mm. this sheet is tested at a frequency of 50 Hz (15)

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 of R4 of (%) Q which is

connected a parallel capacitor C4. The arrangement also has available resistance R3.
Balance is obtained with C4 =0.55 pFand R3 =270 Q. Determine

(1) Capacitance of sheet

(11)  Power factor

(i)  Relative permittivity of sheet

Jharse 1 TH Wi F A 5 Bl ¥ 39 e I Waw sddes F 99 50 886 3
3y W fara i 8, foraet s 12 3t gar 31 39 wteron # us T 3 & 106 pF @1
T TR $HURIER C2 BiaT &, S (1000/m) Q & R4 &1 Ush IR-Ufafsparsial uferiy giam & S
TR HURIER 4 TV FST T 81 uawdT H uferiy R3 +t Iueiey 1 A9 A ¢4 = 055
uF 3R R3 = 270 Q & 1Y U 1 ST B

F—m‘fﬁam%:

) =fte &t yrfar

) T BT 908 IR

11
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Write answers of the following questions. (10)

frfafas w4t & 3w fafy

A digital communication system uses four symbols {SoS1,S,S3} with their following
probabilities of occurrence

So Sl Sz S3
0.55 0.20 0.10 0.10
(i) Compute Huffman code for these symbols by moving the combined symbols as low
as possible.
(i1) Calculate Average code word length.

e Efed TR gue ge @ i@ SuEanst & 9 IR Udie!

(S0, S1, 52, $3} T IUUNT Bt ©

S0 S1 s2 s3

0.55 0.20 0.10 0.10

() T TS B TURIHE BH BIP 3 TP B f7G THA DS B TUAT B
(ii) 3N PIS e TS PI TTUAT DX

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

. . 3 . 5 .

dielectric is reduced to Gimieh of maximum stress without intersheaths where

= % = :—2 = — (R and r are the internal sheath radius and core radius and r; and
1 2

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

ﬁﬁm%ammamﬂm%wmﬁmmgwmﬁa@ﬁn
TE —2  d® P9 8 9 § | e & for sfiead da el

(1+ a+ a?)

-*::”2:1 R 3R r sfaRe =H B 3R R Ber § o 1 3R 2 HAE
R@wwﬁvzﬁa{mﬁm@

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).

s % T U T Ui SRER $Y 20 THA, 13.8 At & wU H Ye A R ek
TTH T e IU &frF TR 0.25 pu T BUTHS IR X ST Ufdlshard shA:
0.35 3R 0.10 pu &1 SRR &I T 31 FU Y TISS 8l g1 FRex § IU-&ford R
3R Iu-efdre R F g aga-g-arge dieew &1 FuRor &, 519 R 2fifd |
TS Biee % R 1@ a5 21 8 3R SFReX o8 diees WR Hars far ol & | wfakty
1 I HY. (@ AT 39 Jrees: 13.8 FHal SR o UrER: 20 THATY) |
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