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ELECTRICAL ENGINEERING (PAPER-I)

[Time Allowed : Three Hours Maximum Marks : 250
QUESTION PAPER SPECIFIC INSTRUCTIONS

(Please read each of the following instructions carefully before attempting questions)

There are EIGHT questions divided in two Sections and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5§ are compulsory and out of the remaining, THREE are to be
attempted choosing at least ONE question from each Section.

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

Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the
space provided. No marks will be given for answers written in medium other than the
authorized one.

Assume suitable data, if considered necessary, and indicate the same clearly.

Unless otherwise mentioned, symbols and notations have their usual standard meanings.
Attempts of questions shall be counted in chronological order. Unless struck off, attempt
of a question shall be counted even if attempted partly. Any page or portion of the page
left blank in the Question-cum-Answer Booklet must be clearly struck off.
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EUs—A / SECTION—A

1. (@) BE 1 # AY SRrUA 1 W SN §C a T4 d % 2 ARy IR i

Using A-Y substitution, determine the resistance between aand 4, in Fig. 1. 10
a
28 28
18
b AN ¢
2Q 10
d
(fa=r) Fig. 1

(b) 1'%3zﬁ@aﬁmﬁm01?1nﬁ:aﬂamﬁmw%f{t):z%mammnﬁzn%
= F(t) =0 % T\ AR Avi § 36e FRA el B W@ A
Figure 2 shows a square wave that is described through the range from O ton
by f(t)=2, and through the range from n to 2n by f(f)=0. Find its Fourier
components in the exponential series. 10

Tro

+2

e 0 ® 2= il —

(k=) Fig. 2

(c) e Tes F v urg e ¥ gEdl @usl g0 STaR R T R, R e de s e

w fBR dicea 9@ Eiq ¥ S oW Q ¥ [-RiE e s 31 Ak wuw w@fen &

mwwaﬁmq%,ﬁmﬁmﬁwm%{%l

-q

A conductor is charged by repeated contacts with a metal plate which, after

each contact, is recharged to a quantity of charge Q by connecting it to a

constant voltage source. If g is the charge of the conductor after the first
Q-q

: 10
Q-q

operation, show that the ultimate charge on the conductor is

(d) T HiEFETHS YatH (OP-AMP) 1 Fa S el yada o Afhed g e afed +5
21 = i 7 R, =10 kQ.

Design an amplifier with a gain of +5 using one OP-AMP. Choose R; =10 kQ. 10

DR THTF 31 2



(e) (i) Faaa QHIHOT H M Fid §Q -Gt &t % g qme aream & Aeeder el 23
Ieh T A g¢ wiew &9 # fofEy

Write the Maxwell’s equations including the continuity equation in vector
form for time-varying fields in general medium naming each of them. 5

(ii) Wit SEEh (OP-AMP) % fore e weredl &t wimer difv -
el siiwEe dieean; w9@ ;w1 w; Frfe sk CMRR.
Define the following parameters for an OP-AMP : 5

Input offset voltage; Bias current; Slew rate; Output impedance; CMRR.

2. (@) Fm@ 37 ReEwm T swghe deen 3 ® = dfw

Consider the unbalanced Wheatstone bridge shown in Fig. 3 :

(=) Fig. 3
eIt o1 Taten Tt 1 3w 3 1 S3F i i e gu oo aw w e i

The internal resistance of the galvanometer is 1 ohm. Using Thevenin’s
theorem, determine the galvanometer current. ‘ 20

(b) @ Rt w1 W =@ gu w4 § g I om 3@ SR

Determine the current [ in Fig. 4 using the ladder method. 20
2.0 a b C -1 82
N * VA Au% >
1Q 2Q
I
Vo
- ‘
10V “) 200 Q 509% 100Q < 10 Q
1Q
- VA=
a b of
(Fr=) Fig. 4
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(c) Tm 5% dute ¢ @ ems § 100 V R wmaf Ben e § a9 S gt AR H
SRR T 3 TR S ® ¢ =0 T T ue T T 31 alel § ¥ e el aw woend
B & 1§ I i
In Fig. 5, capacitor C is initially charged at 100 V and the other two capacitors
are initially uncharged. The switch S is closed at time ¢ =0. Find the current

flowing through the resistor as a function of time. 10
?\ 500 Q
VW

Vg o L <
cl e %: CS
1pk 1pF T 2 uF

—

|
11

(") Fig. 5

3. (o) wEaw THAV A Z-315 & T SR ST T SReTene el § i @ W §) ety
o & wme #
E, = Acos{ot £ kz) E, =0
H,=0 H, = Bcos{ot t kz)

25 7 Feamail 3 Fafeee < it i A A, B e e R 3 et # R

Plane monochromatic waves are propagated parallel to the z-axis in both
positive and negative directions. At the origin, the field strengths are given by

E, = Acos(ot + k=) E, =0
H,=0 H, = Bcos(ot t kz)

Calculate the mean intensity of the radiation in each of the two directions in
terms of A, B and the constants of the medium. 20

(b) 7z Tyise B wHae Q-G a7 # afE e, g o gedE ael o st feia
Tl Rl |

Show that the energy stored in a plane electromagnetic wave is equally divided
between the electric and magnetic fields. 20

() T 12 T T B A T el SRR SR T & W e o e A
fraft 29U 15 MHz W el {8 B 1 7@ #7137

A lossless transmission line with air dielectric is 12 m long. What is the line
length in wavelengths and what is the value of the phase constant p at 15 MHz? 10

el GRZE. AL Tt 31 4



4. (o) T HEETF T9dE (OP-AMP) #1 W # §¢ T ST HEGE W oo SR

()

{c)

(b)

()

(d)

(e)

foreeht Rre @ 20 dB & @91 © = 10000 rad/sec 33 T 396 @iy et oif @ 3 dB
H B W B1 001 pF ¥ T guils @ v SiRm)

Using an OP-AMP, design a lossy integrator whose peak gain is 20 dB and
the gain is 3 dB down from its peak when ®=10000 rad/sec. Use a
capacitance of 0-01 uF.

8V &t fifa dieedt yW FW % W 7805 IC W WM W gy deew fEmE
St¥EReT it

Design a voltage regulator using 7805 IC to get a voltage output of 8 V.

@mﬁm‘-wmﬁﬁrmmafwﬁ%{qmﬁﬁ%@am 1 kHz 8| e
#NL C= 01 pF. FHA i o = 1-414 1 R, 1 10 kQ 7 <hfm

Design a second-order low-pass Butterworth filter having a cutoff frequency
of 1 kHz. Choose C = 0-1 pF. The damping factor o is given to be 1-414. Choose
R; as 10 kKQ. '

TUE—E / SECTION—B

A TTL &R & T i ser dieear wow, i 0 1w dtea @ B9 @8 0 ¢ Sieea
= fafifle fifvm)

Specify power supply voltage range, output logic 1 level voltage and output
logic O level voltage for standard TTL gates.

‘Hﬂﬁsﬁwmﬁaﬁ#ﬁ’,%ﬁﬁm,wﬁéw,ﬁahmmﬁﬁﬁ@w

HEBE (universal) T 1 W8T w4 8T 27

Why are ‘high power to size ratio machines’ like mixer, hand drill, vacuum
cleaner, etc., using DC universal motor?

DC-DC dRafia & 8 wr At e @1 wam g 3, ffife fiv) @ $iftm 5 =@ o
IS & WV w A9 BT 81

Specify the type of core used in DC-DC converter and explain why iron core
is not used in it.

Th e AR § st uauicar S8 ww 6 s 27

How is good selectivity achieved in a superheterodyne receiver?

Th 4 x1 Fedliaw 1 ST TF T F = A-B et 50 5 R o s ona
wif

Draw a block diagram to implement logic F = A- B using a 4x1 multiplexer.

20

20

10

10

10

10
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8. f{a)

Fluvunyz) = 3(0, 1, 4-6, 11, 14-17, 20-22, 30, 32, 33, 36, 37, 48, 49, 52, 53, 59, 63)

F(uvwxyz) = X(0, 1, 4-6, 11, 14-17, 20-22, 30, 32, 33, 36, 37, 48, 49, 52, 53, 59, 63)

(b)

(c)

7. (q)

(b)

()

6 = JTeT FRAT A 1 J20 Hd 5¢ Frefifaa ferem sem &1 MSP ey 31 fiftm:

Determine the MSP form of the switching function

using 6-variable Karnaugh map.

T SMThiAs 7RI Fae ot Fim 1 3e0w el R o 3% 31 0 & Ty s 9n 1 wigw 9
A 1 % e T 9RO Tl 21 59 weiN o e swen aifver W i
A sequential machine produces an output of 1 only when exactly two 0’s are

foliowed by a 1 or exactly two 1’s are followed by a 0. Determine the reduced
state table of the machine.

ar S & @ 3= (0) = ¥ a7 Ramy & siwd (INCLUSION) 3R & aeifis
i ws= ?1

Assuming that logic 0 is available, show that the INCLUSION gate is a
universal building block.

el w-wefta wionfim =), fwil fech egum 3: 1 8, 110 V yered g # § Siver
| T THIE W o W 1 A Wl S & 99 98 85% 2 ¥ WS Y whe TEE FE
71 AR fonfim & y-se 9w 043 A ), 99 = A W 6H G T T S
A single-phase transformer of turns ratio 3:1 is connected to 110 V
AC mains. It draws a primary current of 1 A at unity p.f. when delivering

power to a load with an efficiency of 85%. If the no-load current of the
transformer is 0-43 A, determine the p.f. at no load.

% e o8 a7 A1, fved & SCR wyw #, % gl ww = fEw % fw SCR-snenfa
ez oftey w1 qiwy aiE TR AR W F-SA TE@Ed 90 39 8 99 2

Draw the circuit diagram of SCR-based control circuit for full-range speed
control of a shunt DC motor using two SCRs to run from single-phase
AC mains.

wTeid giey § MOSFET & gR WU &1 1 U9E 8 S« 36! 3= amgfy 6 wfe fBmm

- Er # g R S R, 9 sw-se gdes s DC-DC ahafi?

What is the effect of gate capacitance of MOSFET in driving circuit when it is
used in high-frequency power switching applications like sine wave inverter or
DC-DC converter?

et Tho W (FM) W3ha & = a1 71 R V(g = 10sin(108¢ + 15sin2000¢) ez 5,
WE t ¥ § 3] Wo Wo (FM) a0 & WEal # 71d Hifg)

A certain FM signal is represented by V() =10sin(10%¢+15sin2000¢t) volts,
where t is in seconds. Find the parameters of the FM wave.

A BRGE H.To#ee7] 31 6

20

20

10

20

20

10

20



(b) uE Twisw & dim-zie (Wiener-Hopf) feer Famr asft RN B § o5 Wﬁ‘ﬂ
THo THo 3o (SNR) =7 #|

Show that the Wiener-Hopf filter is practical only when the input SNR is small. 20

() wE FfT & 1w o (FM) ARMTE # T ¥ W A, To wWo (AM) i gem § e
g {1 3 W % o iy s s

Explain why signal to noise ratio is better in FM receiver as compared to AM.
Draw suitable diagrams in support of your explanation. 10

A BRL . T 31 7 BS4—325
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ELECTRICAL ENGINEERING (PAPER-I)

Time Allowed : Three Hours Maximum Marks : 250

QUESTION PAPER SPECIFIC INSTRUCTIONS

(Please read each of the following instructions carefuily before attempting questions)

There are EIGHT questions divided in two Sections and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

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

Answers must be written in the medium authorized in the Admission Certificate which must
be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space
provided. No marks will be given for answers written in medium other than the authorized
one.

Assume suitable data, if considered necessary, and indicate the same clearly.

Unless otherwise mentioned, symbols and notations have their usual standard meanings.
Attempts of questions shall be counted in chronological order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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@i2—A / SECTION—A

1. (a) T 17 Rem w ooy & o E o 1% ww aem fifm
" Find the values of E and I in the circuit shown in Fig. 1. 10

I 2Q 2Q
—>— VW AW
2A
+
Ocx 60 40 2Q
A
fm/Fig. 1

(b) HFwEd T

Vx§=——3ﬁtv H= J+aD
ot 3t

¥ & F gu aEisE 5 v- B =0 3 v. D =p.

Starting from Maxwell’s equations

Vxé,:—a—;i- and Vx H = J+a—D—

/

at
- -
show that V- B =0 and V-D =p. . . : 10
(c) Ti=fafed & wfoeim z-wwiat @1 fufwor it .
| X(z) = L —, ROC |z]>1 %
1-1.5271 +0.52"
Determine the inverse z-transform of
X(z) = ! for ROC |z|>1 10

1-1.5z71 +0.5272
(d) fox 2 % & FR o dvs (fefrm) ohow R w21 wmiw sl v, vs. v,
fomrfira il 3t wqe Hifg)

A comparator and limiter circuit is shown in Fig. 2. Develop transfer
characteristics Vj vs. V; and explain. : : 10

Ry
—AWA

o —fe—
o sz VZ|
—°Vp
+ |

e /Fig. 2

-

]
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(ef T dH-% Ty Sear-Dfer W, s -areriie fafr g ft st R, 1050 W sl 550 W
#t aredfier dfen a1 21 R A v g #§ vl (FfEE) w1 diweR fikw) g, ae
Feea = 200 V.

A three-phase balanced delta-connected load gives wattmeter readings of
1050 W and 550 W, when the two-wattmeter method is applied. Calculate the
impedance in each arm of the load. Given, line voltage = 200 V. . 10

2. (o) T IW AEGR (Tgh) v ¥ TR A 3 werR Faa vfe o F i vefa s § gem 6
I Y TeH TG & TR el B 3 91 Wy FA & forg weitemw e iR

The net power flowing out of a given volume v is equal to the time rate of
decrease in the energy stored within v minus the conduction losses. Derive
equations to explain. 20

(b} T Ir-ARG Tt d-%w W, T dH-%, 400 V Y2 B gid 81 I ®E 20 A B 3
wR g ot 31 @ wis 10000 W B (i) o wman ° wiommn i i) afe et wm @t aw
(wn) # ik | ko s, @ T we, vfE e K o wfe JeE S
A delta-connected balanced three-phase load is supplied from a three-phase,
400 V supply. The line current is 20 A and power taken by the load is 10000 W.

Find (i) impedance in each branch and (ii) the line current, power factor and
power consumed if the same load is connected in star. 20

(c) Tl fifs & = Pafafas 9 s, s@ B, o o s R

y(n) =5 x(2n)
Determine whether the following system is linear, time invariant, stable or
dynamic : 10
yln) =5 x(2n)

3. (a) u¥d (Rmat) x(t) = e 3 u(t) + e 2 u(f) 1 IR TR Ao HIR 3 ROC A HRm|

Find the Laplace transform of the signal x(t) = e'3‘u(t) + e'ztu(t) and find ROC. 20

(b) g 83 F w1} Iowdiees wiftetu e it

Derive Helmholtz equation in terms of magnetic field. 20

fc) AN T (FTE) F 2T 2,220 Q, 2p,=30Q, 2,,=2,=10Q T A F y
3l ABCD Y= "o $if)

The z-parameters of a two-port network are z,=209Q, 2,,=30%Q,
2,5= 25;=10 Q. Find y and ABCD parameters of the network. 10

C-DRR-R-GMFA/ 35 3 [ P.T.O.



4. (a) (i) wm%%WOpMpaﬁmm%ﬁﬁwﬁaﬁmﬁaw%uﬁmﬁ%mﬁ
w87

Why the output voltage of an Op-Amp does not respond immediately to the -
fast-changing input?

(ii) OP-Ampﬁgaagh(wnm%%qm(mm ﬁ#@maﬁrml

Develop the expression for the slew rate of Op-Amp.

(iii) Op-Amp 741C %1 4ga-T7 famrm $192 % [ Fice | 53 T e TR 3191 ST132Ye +14 V
A-14 V 9&d ot 31 7R 741 C Y 6l 30-900 05 V/us B, T Y= F o @
TR 1 3R it gl R w ensege fefa dm, w1 wiwem Hifim

i An open-loop configuration of Op-Amp 741C changes its output from
' +14 V to ~14 V each time its input crosses zero volt. If 741C has a typical
- slew rate of 0-5 V/pus, calculate the time between the zero crossings and

the maximum frequency at which the output will be distorted. 20

(b) T 3 7 fommy T s (Feash) % fog, 2l A ofh B w At @ wege witw ww A

Obtain the Norton’s equivalent circuit at the terminals A and B for the network

shown in Fig. 3. 20
s 20 .
' O—wWW———— 4
20V
1Q :
% 10Q % 109
\ +
; 100 v
1 o B
o3 /Fig. 3

(c) ﬁm@mﬁwmm(m)mﬁ%mmmﬁfwﬁ%m% @ T
. STadeR HIEH Hifv

. (3n 4 T
x(n) =sin| —n+—{+cos—n
7 4 -3
Determine whether the following signal is periodic or aperiodic. Find the
fundamental period, if it is periodic : 10

x({n) = sin(§£ n+ E) + co‘s_E n
7 4 3

C-DRR-R-GMFA/ 35 | 4



@ves—B / SECTION—B

5. () & Wa-%w fa: Frfa ag oteds (e w=dt) o Wl 9r (sefRe dig) A i s
B! Fo9 F gU 6 meTqe wie e o R ot fF 9 20 A & wuar B, IR werd
Feear 230 V g R SR B0 30° W FAC @i oS @R, @ Aefafad feaea mel
fufo fiftw -

A single-phase fully controlled bridge converter supplies an inductive load.
Assuming that the output current is virtually constant and is equal to 20 A,
determine the following performance measures, if the supply voltage is 230 V
and the firing angle is maintained at 30° : 10

(i 3 arEeye dieed

Average output voltage

(i) | r.m.s, B

Supply r.m.s. current

(it} T<Tg ol r.m.s. HZ

Supply fundamental r.m.s. current

(iv) Hg R TR

Fundamental power factor

(v) —ETE Tt TR
Supply power factor

(vi) | I IO

Supply harmonic factor

(vii) A Hhe (o) o
Voltage ripple factor

(viii) St TR (fefFa aaR) FHge

Reactive power input

(b) fag fivm F iz N # s F@-amm o ur 1, ¥ wuigerd 2 R o 7 fF Avil
TR % uma § 98 2 % gugu g g

Prove that the torque produced in a shunt motor is proporticnal to armature
current I, and in case of series motor, it is proportional to 13. 10

¢-DRR-R-GMFA/35 5 ' [P.T.O.



(c) TF THA-bet TiEds (F=8) 20 mH F Wb (FewH) ¥fga 99 & 10 ohms &
TQUF IR} TF R-L WR 1 S0 el g1 ufEds T8 wEnfer g € fR oM % #R-9R d.c.
ez 250 V 8| wiads § 936 i H 300 mA Fi RS U R IR 5 us & faew
w81 3R 4 F v frem (vew fagy) &1 o Fikm)

A single-phase converter feeds an R-L load having a resistance of 10 ohms
in series with an inductance of 20 mH. The converter operates such that
the d.c. voltage across the load is 250 V. The thyristor used in the converter
has holding current of 300 mA and a delay time of 5 pus. Determine the pulse
width of gate current. 10

(d) & aEfEEE W H f(x)=ae ! F g0 Tw @ waEE (TRERREE) W we R,
sl a 3 b fBR ¥ (i) a3l b % = 6y AW (i) x w1 R wem TRE B

A random variable has an exponential probability function given by
fix) = ae'b|x|, where a and b are constants. Find i) the relationship between

a and b, and (ii} the distribution function of x. 10

(e) T T qiy fewmg it & fm 4 § Ram T FHgE-smeege wE F R_E R
Design a circuit that gives the input-output relationship shown in Fig. 4. 10

IMREYE f Output e

=/ Fig. 4

6. (a) U REUW (d.c.) U2 WA 480 V I=TK W 80 A F1 FE ol § 3R 960 r.p.m. W =Kt
2| o= wRidg 025 ohm % 3t &% iy 120 ohms | A & wER #1, srafEdi
s&-amet afdd, 400-750 r.p.m. % W@ # fiekm w3 F e & =fw w1 e @
# 1 =ia Y = ety (Afg-difEe) 3 ms R é’:!ﬁélsovmﬁ!@ﬁ%ﬁ‘{fhﬁrw%l
s smgfat F wow & faion fifv)

A d.c. shunt motor takes a current of 80 A on a 480 V supply and runs at
960 r.p.m. The armature resistance is 0-25 ohm and the field resistance is
120 ohms. A chopper is used to control the speed of the motor in the range of
400-750 r.p.m. having constant torque. The on-period of the chopper is 3 ms.
The field is supplied directly from 480 V supply. Determine the range of
frequencies of the chopper. 20

C-DRR-R-GMFA/35 6



(b) i) Tr=fRea wemai ¥ 2's g (Fivcdiie) am Hifvw -
(1) 10010010
(2) 11011000
Find 2’s complement of the following numbers :
(1) 10010010
(2) 11011000

(iij THETd WHHT Y = (A + BC)(B + CA) ® Tie®k-Ai%-8 (POS) # qRafda Hift alx
(1) OR 3R AND gR} a1 (2) NOR 51 o1 Fimtet i g witwe =1 fasmga dam ifsm)
Convert the logical equation Y ={A+BC)(B +CA) into product-of-sums

(POS) form and design circuits using (1) OR and AND gates and (2} NOR
gates.

(i) TTLZR % freti % wores 3t oy F == Iivm wigh sl 3 v =) we i

Explain the function of Schottky diode connected between the collector
and base of transistors of TTL gate. 20

{c) TF 550V, 55 kVA, THa-$= TR (3Meedet) #1 0-2 Q & et yiedy #1 @y afmy
R 10 A 1 &7 H 200 A F JHT &z 3 g MW 450 V F e.m.f. Ta1 Fam R
(i) Teaefas wiowm (frespm Rtwdw) s (i) o o 0-8 wwemdt wfed qui-wm e =
e HIT |

A 550 V, 55 kVA, single-phase alternator has effective resistance of 0:2 Q.
A field current of 10 A produces an armature current of 200 A on short circuit
and an e.m.f. of 450 V on open circuit. Calculate (i) the synchronous reactance
and (i} the fuli-load regulation with power factor 0-8 lagging. 10

7. (a) TR pi-Rew cgm (TsRd) @ ao Hifm)

Describe all-day efficiency of a transformer. 10

(b) A IFIF W X 3 v e § ol adem wa @ Rafa ¥, 0 T2 F awm ma el o? F
U TE Higd T T B & 9 B AR A D Agfone Wt wnae ® v fag & Pl
! Afda F g, 9 g Fmal 7 3wk g ok B & wRem aTa wae mem fif

The two random variables X and Y are independent and identically distributed
each with a Gaussian density function with mean equal to zero and variance
equal to g 2. If these two random variables denote the coordinates of a point in
the plane, find the probability density function of the magnitude and the phase
of that in polar coordinates. 20

C-DRR-R-GIMFA/35 7 |P.T.O.



(c) VMK T TG T qHE F HEH F T4 U GEEN dieed 3T Fle q0  w, T
C 0 dec. W A TR w1 w6 ARt dteear fegafedt s av it

Describe the voltage-commutated chopper controlling the speed of a d.c. sertes
i motor with relevant schematic diagram and associated voltage and current
- waveforms as a function of time. ' 20

8. (a) T e Mt 3 R SR Fle W I F Y0 T A BRI I 3¢ geunien W
& T 3¢ T M F Frwea & g g Fifm)

. Discuss the effect of excitation on armature current for a synchronous motor
and compare the performance of 3¢ synchronous motor with 3¢ induction

motor, 20
(b} ' PLL &I THIe g8 emgfa famigem & oty we hifm)
' Explain the method of frequency demodulation using PLL. 15

(c) | TF dA-%, IR-Ue, 50 Hz Y01 Wi (Fred Wier) # TR Faw & fog et aiey # o
Fiw-Frifi TRteE 21 W Fe-smd o2 31 9 TERER ON @), @@ wa-om sitwa
003 & wdu (f&w) W 30 N-m%|wﬁ-7:9l=1,'eﬂwaa-anagfafr{wmwm
'WlmeFFﬁm%,wmﬂngwaﬁ-w,W%ONﬁf@Iﬁlﬁi
- q-2mu 1 80 wRiwa 2 ¥ wn former gowemferE TR @ W g9 1200 rp.m. %
@ # o W R 25 Nom 1 oheq Te-omey SR R % AT e O ar Py

Torr
| %lieﬂQ[

A three-phase, four-pole, 50 Hz induction motor has a chopper-controlled
: resistance in the rotor circuit for speed control. Load torque is w?. When the

TON =1

OFF
icompute the average torque and speed. The motor develops a torque of

thyristor is ON, the torque is 30 N-m at a slip of average 0-03. If

80 percent of ON torque when the thyristor is OFF. The speed variation ranges

. . T .
.down to 1200 r.p.m. from synchronous speed. Determine the ratio —ON_ {5 give
‘ OFF
an average torque of 25 N-m. 15

* kK
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TOT-W % fcPT ot TT
(fm WF# $ 3T7T # gf 'friHftiftm ffrfrgF Wt WWyJtb if)
if wef $ fcr sm (8) wft fa* w wt: fsSMf w  dffrzft £# 1/
& yer iNr zwf $ Nl
TFT *?w i $h s sjfrrwf $ mr.. wi¥f wrf zn- N #r
£ CIMT #% s/
£0°"T WT/WT # fonr Pm Tir &=
wff $ zrTT fM w$ infer,, form- SiiWr-wsr # /A1 N #,
JFtif mm wr 2w wpr-w-zm ”o*#0.?0j gftrw £ wz ftffi? m V fe?r
¥ WTEA 97%KT wmr $ 3#ftw 3F7 mwv'w fM m 7WI *K Zfjtf 3fa fr#t/
vic mwF wt, ut mgm siw&f w w ~fir crw fw w ft/gfe- z$f r/

JTcffe? 3~r fi~eTTf £ TWNT 3T8f # W ciBT3FW 1 *m WT Wl
wff $ rnwf ¥t wftt mrAmr # m~ffi mfer® w? $ fey m? mwt % zm wt *# m-mi
if mpft J# wzt *r mr wti wrr-w-vm # O*AM titi m* &£ f® smr $
%m # y#.- wr ~q -/
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Q. I(a)

IV' CAREERINDIA

73*5—31 V-,
SECTION—A
e Tjftrro % feftT, Xr™» $ mm srm (?3z) Nr (<iV2«f)
W T[WAT I

For the circuit shown in Figure, evaluate the current through and the voltage across each

element 10

17327°°V Q
zt. -SU.55Q

Figure

Q. 1(b) ~ ott  ~cfdt g§ <roT PiHfcff w $ sm t

Q. 1()

E=4sin (2nx 1071- 0.8x)az V/Im.

PO ef ri
") 5TCT MITcT-afam Jifafi
A voltage of a wave travelling in a non-magnetic medium is given by the equation

E =45sin (2&x 1071- 0.8x) az V/m.

Find :

(@) ert

(b) -the time-average power carried by the wave. 10
W % NMr 3 e A *1% $ IcR i

Derive the expressions for instantaneous and average power in a single-phase ac circuit.

10

C-AVZ-O-mFA 2



IV' CAREERINDIA

Q. 1(d) Jlftz ~ 3T A Wor t  3ftr ‘m W fasrfr*T A
v0=-3V, - 2Vr

In the Figure shown what is the function of  and determine its value when

Vo =~3V] - 2V2 10

6kfl

j. 1(e) for # fom w vf Awfo i ft? re% m m

Vvdd W (“Tcter *R) 1V t, PET "Kz -0.5 A% +0.5 A ™ iftdPT ~TT % 3jtr it#
1A11

Find the efficiency of a class A amplifier shown in Figure. Given that the voltage drop across
Re is 1V, the signal current swings from -0.5 A to +0.5 A arid the DC current is 1 A.

710

C-AVZ-O-mFA 3



Q. 2(a)

Q. 2(b)

Q 2(c)

Q. 3@

Q. 3(b)

Iv‘ CAREERINDIA
N 8ifer, 240 V cfr T T tfctfm WW:
0.2 ohm 0.02 ohmt | 3ithv< ([@h ("54"<) 660 ? | 9% n)d sTIfF (s-ci'W)
0.03 st #?: w*hn % f~fer ~rsn”™f (cft¥) 320 N-m #r, <r'"Nizx smfer”
wtz sftr w i
@is)f n
A 8-pole, 240 V lap-wound, series motor has armature and series field resistances of

0.2 ohm and 0.02 ohm respectively. There are 660 armature conductors. If the flux per

pole is 0.03 Wb and the torque developed in the armature is 320 N-m, find the current

taken by the motor and its speed. 20
n RLE 'HR WT 11 NINT 230V,
50 Hz 11 w (“¥ir ~r) ~ 10A~N sftw mi srfAr 11 R =0.4 Q sfk
L=2mH ~ feR, PIHIMAT :

™) E=120V "™ fcH ~TePT fecT?T 3T WINT

(fc) E=-120 V$ fcR, "lePT T 5TT¥I

A single-phase full converter is connected to RLE load. The sourcevoltage is230 V,
50 Hz. The average load current of 10 A is constant over theworkingrange. For
R~ 0.4 Q and L = 2 mH, compute :
(a) firing angle delay,for E = 120 V and input power factor.
(b) firing angle delay for E - -120 V and input power factor. 20
' orRN\d z W (“"TW*f)

f(t) =sinwt t*>0% feR |
Find the z transform of :

f(t) - sin wt for t > 0. 10
A TRIcdWEf WFT (w ) w *TPT

f(t) = 2e_tcoslOt - t4+ 6"~ 10) t>09% fcRI \

Find the Laplace transform of the function :

f(t) = 2c-1coslOt - t4 + 60* ~10>for t > 0. 20
to# T e"T +120=60 Q, a =20 mNp/m, u=0.6 cl, ~F c f~rfa
RIT tl1 100MHz R L QC X MTcH |

A distortionless line has zQ= 60 Q, a “ 20 mNp/m, u - 0.6 ¢ where c is the velocity of
the wave in vacuum. Find R, L, G C and X at 100 MHz. 20

C-AVZ-O-mFA 4



IV' CAREERINDIA
Q. 3 ~ (7-7) W zH=2zI2- z21 - z22 = 200 ft 11 4 #Tpft

t | "ghRT AW z-3%M)d< AT 2

A two-port network has zn = zi2 = z2i = z22 = 200 Q. Two such networks are connected

in cascade. What are the overall z-parameters of the composite network ? 10
Q. 4(a) ftrfcRM-3TR-"5RT AT FTT"TH (SOS) " $ S5ITT MOSNSFT % Vfc ~
w 1w $ 3RT~Arr w f ? Anrf t

Explain the speed enhancement, gained in MOS device by using silicon-on-sapphire or

spinel (SOS). What are the other good features of the process ? Mention the drawbacks.

20
Q 4b) f~r 3 n % fecro, eftfarT A3fk BUifrf~ra 1Q t
N KPT I 3NHMI (YRAPT M ™) AHId N gtr

Fm M m I
In the network shown in Figure, determine the value of current through 1 Q resistance

connected between terminals A and B. Verify the answer using superposition theorem

also. 20
2n 3Q
A
110
B
Figure
Q. 4(c) ~ mvl WT  (THF™ W Ff) A STTT wftef 1
C(s), (s+3)
R(s) s(s+1)(s+2)
Wh 3eAr (wm TIPT !

The transfer function of a system is given as :

Cl_ (st3)
R(s) s(s+1)(s+2)

Find out the impulse response of the system. 10

c-Avz"o-M m 5



IV' CAREERINDIA

H5---q
SECTION—B
Q. 5@) %T A t&m TOt, P xradar T qffdrip (*-<*/<) 230 V, 50 Hz
N Nfef 11>ttt r - 10 Q 3fir wPrt t, *tte

Pnra- T | 30° % ~TeR ftefa $ fat* fagfadT
(¥) $tm sjRrje: <jtrddi -
03) sflw ararjr h nariw
(it) troiftwr* A % sftar afhr rms*TR
0T) F37 "NftcT |
A single-phase full converter is supplied from 230 V, 50 Hz source as shown in Figure.

The load consists of R - 10 Q and a large inductance so as to render the load current
constant. For firing delay angle of 30°, determine :

(a) average output voltage
(b) average output current
(c) average and rms values of thyristor current

(d) input power factor. 10
Figure
Q. 5b) %t for 3 fAmr_to t, vforto R3 (sn*f)
11 230V,50 Hz -~ xtft #T ~cfT $ r, R=8Q"T E=150 feR sntsFF
TPT AT |

A battery is charged through a resistor R as shown in Fig. For an ac source voltage of
230 V, 50 Hz find the value of average charging current for R = 8 Cl and E - 150 V.
10

vs=Vasnwt@

Figure
C-AVZ—~0P6RA 6



Q. 5(c)

IV' CAREERINDIA

‘ftng FRT: 3'rifecl it# *T ~-N\X% gm to#cf srffePT
#fr qw arja'j°f tetfi % 3n& % wmr it, sfa AfY ~t “rrskra
¥T felT wiR1

Prove that mechanical power developed by a self excited DC shunt motor is maximum

when back e.m.f. is equal to half the applied voltage, if the field loss is neglected. 10

Q. 5(d) j~rcitg ffe i 10 kHz iM t Trefaf-fs ~r, #*; tm T wt 0535 1
1.605 MHz$ TOtf 3s\RT ft | t n faw 3T T % $ (ftcficic?
foST TO, ¥RPFT ~  0.455 MHz it 10,455 MHz It STHT ts ~t 7TM ¥TA
% fcR Fpfk im ; (afrMzr) $ srraw* wi t ¥/t fars ~ A N to*t

Q. 5(e)

Q. 6(a)

Consider an incoming narrow-band signal of bandwidth 10 kHz, and mid frequency that
may lie in the range 0f 0.535 to 1.605 MHz. It is desired to translate this signal to a fixed
frequency band centered at 0.455 MHz. Determine the range of tuning that must be

provided in the local oscillator to obtain the frequency band centered at 0.455 MHz.

10

F=2(0,2 3, 4,5 7) % fa- arcsm W WS |
Obtain all the possible minimal functions for :

F=20,2 34,5 7). 10

440V Viz $\zx 2000 FTTitiFr.  *ttt Atr Ffte 11 W ff. m  srcfsn/f

&x A 1000 3nrit,g*T. it w €\11

TIT WERBLTY o1 PEfsIT *TFT W 50% AT TO, #t ST"Ne ATIT #T
ste ™McCTr ™t —tf 7pr ttt arcftscHk w q w <r, Ffe w : 1050 3irr.itxF. R
Widt 11 TJjf mr AT 3T#T ~MrTon W V\RW | 3[TAT
MTT]

A 440 V dc shunt motor has a no-load speed of 2000 rpm. It is running at 1000 rpm at
full load torque, reduced armature voltage and full field current. If load torque is reduced
to 50% of rated value with armature voltage and field voltage held constant at previous
values, the speed increases to 1050 rpm. Find the armature voltage drop at full load.

Neglect the effect of armature reaction. 20

C-AVZ*-0-~-M M 7



Q. 6(b)

Q. 6(c)

Q. 7(a)

Q. 7(b)

Q.7(c)

IV' CAREERINDIA

far 1*5.'for N AT3ZJ % 5T A W 117 SICT 3, Q0=0,
Qi= 1, Q2«0 eft N TW TIFTt ?
Divide by N counter is shown in the figure below. If initially Q0= 0, Qj = 1, Q2= 0,
what is the value of N ? 20
Figure
N lgher-~r ~M7rzx %Fti tor % fenj Tft™ (*ri¥?) w
twfor afk WTTAI
Draw the circuit for the speed control of a separately-excited dc motor from a single-
phase source and explain it. 10
N 20 KVA, 2500/250 V, V <~ ="rzJm rfl A TFT 3TH tTTATT, 98%t, N
fasrfto *nr sifa -3rtf ftsrffor *nr <NT ~ 11 fysrfr*T
0) FIFT 3T fTioTT sfk
@iy rwwfr $ NPT
Tlie efficiency of a 20 kVA, 2500/250 V, single-phase transformer at unity power factor
is 98% both at rated load and half rated load. Determine .:
(i) the core loss and ohmic losses and
(if) the p.u. value of the equivalent resistance of the transformer. 20
37k anffrT M Arf | for @ncisr 3 Hi“eR cr™k
"o Y oai ¥
Discuss phase and frequency modulation. Explain, why in practice phase modulation is
not favoured. 20
w fa for ¥ w I, RLEm 500 V iWt ™Mcr % T
N W 11 R=0,L=0.064 31T E % fcR, 0211

% 3TFIR IOACPF MtfocT % fcPJ ATHT 3nffrT # I



Q. 8()

Q. 8(b)

Q. 8(c)

IV' CAREERINDIA

An RLE load is operating in chopper circuit from a 500 V dc source as shown in Figure.

For R =0, L~ 0.064 and constant E, the duty cycle is 0.2. Find the chopping frequency

to limit the amplitude of load current excursion to 10 A. 10
Figure
N 3=, 12 X yrMwRf« (W riinZT), 500 3rTT.4tTpr TT TI MAT
tl Nyt ATFT A3T Mt TS Mt ATTIT 1, fARAt TIT
1455 3TTTAXFT. t | AT AT (fCFT) Teff Mt *TW FTTAT ¥tfufq |
A 3-phase, 12 pole alternator is coupled to an engine running at 500 r.p.m. The alternator
supplies power to an induction motor which has a fuli-load speed of 1455 r.p.m. Find the
slip and number of poles of the motor. 20
ftnfofad 5ux smirr jrirfid™cr
#lTl 3T M«TA

V(t) = 10(1 +0.5 cos oot + 0.2 cos 2 cot) cos omt.
Evaluate the maximum and minimum values of V(t) of the amplitude-modulated voltage
signal defined as :

V(t) = 10(1 +0.5 cos oot + 0.2 cos 2 cot) cos o 20
1440 34 X7T. At vie Tt~ x>xr 3K Pt @RE ~ATAW) %A
~fad #tft NZX M 330 sin 314 t#T TOT-S.tPW. 80Vt I 3frf
W nr SCR ¥T $ a = 30° *TT ~Nifefd I 3™ 3FNt "T4QNT ATTtEr
t | #ORT 3TN 3T ~TZT ~eT3TTF (tt) ~T Mft+cH |

A separately excited dc motor, operating from a single-phase half controlled bridge (semi-
converter) at a speed of 1440 rpm, has an input voltage of 330 sin 314 t and back emf
80 V. The SCRs are fired symmetrically at a = 30° in every half cycle and the armature

has a resistance of 4 Q. Calculate the average armature current and the motor torque.
10
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TWUs—A [/ SECTION—A

1. (a) U AT e &1 q9Ha i dfee f= fem mn g -
The reduced incidence matrix of an oriented graph is given as
ORI R OB O
00 =1 -1 =1
=115 0, ~7ORIE0, ~ 11
(i) @ SR
Draw the graph.
(i) 9 TG F T 4 Hyya &7
How many trees are possible for this graph?
(i) SE-Tg= (2r5-9e) Afdem fafay)
Write the tie-set matrix.
(b) = A 1(b) ® ST T G H GHI ST A, ~(n), Pl fEm R

Determine the overall impulse response, h(n), of the system shown in Fig. 1(b)
below. Given that

hy () = a(n)—[é]a(n—l)
hy (n)=08(n)-08(n-1)
hy (n)=(é] u(n)
hs (n) =(n-1)u(n)
hs (n)=8(n)+nu(n-1)+8(n-2)
ST 8 (n) T w(n) HHA: THel A 91 ThA UG () Fha (Rer) )

where &(n) and u(n) denote, respectively, the unit impulse and wunit

10

step signals : 10
> ha(n)
—3 hi(n) ha(n) > hs(n)
+
| hs(n)
= 1(b) / Fig. 1(b)
(c) TR fem @ fouae e & gHed §9 e hife |
Derive an expression for Maxwell’s equation in integral form from
10

Ampere’s law.

M-EIE- T2 3¢/8] 51 2



(d) T 1(d) T 2 21eef wd qon SE Sl B A (FHa) R e 7)1 afd fad-amge
sEe f uw I, FEa (FLz) ¥, @ oy A whE @ ave HINY, S IE S
FHRAS-APEE T4 1 WAl e TP | EEE b TV, =25 mV, V, =07 V 3R =1
LuE
Two ideal and identical junction diodes are connected as shown in Fig. 1(d).

If the current through the reverse-biased diode is Iy and is constant, explain
the circuit operation when both the diodes are connected in forward-biased

condition. Assume Vy =25 mV, V, =07V and n=1 for the diodes. 10
Vi V2
|1 ~J
LT
Dy Dy
|
v 50 mv

o 1(d) / Fig. 1(d)

(e) < wigenerd (FALH) Z; =5Q W Z, =(5- jXo) Q TIFAFR &9 H SIe T § 991 9T
giuy 1 Aufien § T WREE Z5 = (6-25 + j1-25) Q ¥ HaIa (FA9e) B T 71 I
7o} T IRUY S TH 100 V, 50 Hz TEd gt 6 SISl 1 81 e (Sa-9) i fufd
¥ X B il (FARR) 1 7 g@ i

Two impedances Z; =5Q and Z, =(5- jX;)Q are connected in parallel
and this combination is connected in series with Z; =(6-25+ j1-25)Q.

Determine the value of capacitance of X to achieve resonance if the supply
is 100 V, 50 Hz. 10

2. (a) TE 2(q) % <wit T aimy # AR e yfkly R, § wie sm (TR feReRE) 36 d© @,
dledsi Vbl Hi4 did hlsi:

For the circuit shown in Fig. 2(a), find the value of V, if the power dissipation in

the load resistance R; is 36 watts : 205
5Q 10 Q S Q
v
+ V; -

o3 2(q) / Tig. 2(a)

M-EIE- 7378 51 3 [ BEO.




(b) TH Haq-gHF Telo o 3o ¢ W Fawm x(t) W@ Frla y(¢) Frafafaa sasea i g
et § -

Consider a continuous-time LTI system for which the input x(t) and output y(t)
are related by the following differential equation :

d?y(t) dy(t)
dt? dt

—2y(t) = x(1)

Uil -STR U2 bl 3feRd (Teiie) St o ot ST STfshaT, h(t), Frferfad amedi % fore gma hifsr -

Determine the impulse response, h(t), of the system for the following cases by
plotting pole-zero pattern : : 20

() T TGF (F@)

The system is causal.
(i) & e (V) B

The system is stable.

(i) TF A A R (ReA) 7 € 2qH (Fea) |

The system is neither stable nor causal.

(c) T3 2(q # weRia iy # Friq <fiqa @ <@d gu 9fdig R, & AR H Tomr fifve) whedie
R, W R, % 9WE i 3u& | B =99 W h,, =1 kQ AT 9wy § Yoy R, F 79 T
Tooquft =it :

For the circuit shown in Fig. 2(0), calculate the resistance R, as seen by the
output terminals. Ignore the effect of R} and R,. Assume B =99 and h;,=1 kQ.

Comment on the value of R, of the circuit : 10
+VCC
Ry
1 kQ
S5 %1 kQ l
= =i RD

||]1I

3 2(9 / Fig. 2(9

MESE- T FTF|51 4



8. (@) == 3(a) # WY T Fuce IRUY H TRE Foda TRUY W HIRm, dgwia durfe (Ffe) %
HR-YR aees 1 HH 1A B :

Obtain the dotted equivalent circuit for the coupled circuit shown in Fig. 3(q)
and hence find the voltage across the capacitor : 20

5Q 5Q
VA 5 q VAN
)mc‘—z
L J5 &

10/_’0{@ lf " @i 10£90°

=— —j10/Q

:’J'i
2
Al
A
=
—~
]
)
~

= 3(a) / Fig. 3(q)

(b) (i) T H=RU @A o e frfefed 2
Z,; =(200-j200)Q, Z,=200Q
I TG I Glee LIS 99 I Td Rorer o (efsiEe) 3ma A

A transmission line has the following parameters :
Z; =(200-j200)Q, Z,=200Q

Determine the voltage standing wave ratio and reflection coefficient of
the line.

(i) (1) T = = iy fofey |
Write the significance of Smith chart.
(2) T E=RY e, forsht Mfalia 100 Q #, T wre wfaenen Z, = (100 + j100) QI T

W Ticrie H 9ee <l @ | 3t HeRvl A1E shl avelTs x FTd e | ke R, 31 A oft 31
MY VSWR = 2:6 HIFHT|

Find the length of x of the 100 Q transmission line which converts a

load impedance Z; = (100 + j100) Q to a pure resistance. Also find the
value of the resistance R,. Assume VSWR =26. 20

M ESG- 72 BB 51 5 | PT9;



(¢ T3 3(9 % 3wiY 7Iq iy § deest V, &1 e et Frfa o &1 s st gwizn)

B T 1 : .
3Tq-UFg Y TEy AT R=_|=, o =—— W V. =10sin ot :
¢ VI ;

For the circuit shown in Fig. 3(c), get the expression for V,. Also sketch the

b % L 1
output waveform. Assume that the op-amp is ideal. R= [, o =— and
: i i Vo = Tte
V; =10sin ot : 10

V; o—AMAA—] 2

“:f

f= 3(¢) / Fig. 3(9

0oV,
+

4. (a) TIH THa (Fivw RwEe), x(n), I AR SE@RE I@H z-FAEH @

Determine the causal signal, x(n), having its z-transform
1

X(z)= 10
(et = zh)2
(b) () WREFp, =1,&, =8Td o =0-25 pS/m B IR 71 mgfi 1-6 MHz ?, @ G=x@
o (TR HiAL2) ¢ 1 OF 9 i
Determine the propagation constant y for a material having p, =1, €, =8
and o =025 pS/m, if the wave frequency is 1:6 MHz.
(i) Vgt < fore fehd 2w 5 %1 AM 1:6 MHz 3R W feferg, afe o = 38-2 MS/m @
B, =18y T8 T u F 7E i i)
Find the skin depth 8 at a frequency of 1:6 MHz in aluminium, where
0 =382 MS/m and p, =1. Also find y and the wave velocity wu. 20
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(c) T 4(0 # =iy MU ig-¥m dfwy § frfq dieew % g =iss $i g Hice) 3k
R=1kQ=R,, R;=1K T R,=2K @0 Vi, =1V &, @ V, N 71 Hife:

For the op-amp circuit shown in Fig. 4(d), deduce the output voltage expression.

Calculate V,, when Rj=1kQ=R,, R;=1K and R,=2K and V;, =1V : 10
VWWA
Rq
Ry

Vin Ry /

Ly
o

=3 4(0) / Fig. 4(0

(d) 3R g o w g o (At 39) fi g (kg Yy z) ® e e (deRee
Ife=)

If a propagating wave in free space has a potential gradient at any
point (x, y, 2) as

E =(-1-2J3 j+3k)e 7 2%"(/3x-2y-32z) V/m
%’ ?h BlIG W_
then determine—
(i) G i Feair famm;
the vertical direction of propagation;
(ii) HEROT T H ACIHA
the wavelength of the propagating wave;
(iii) GO T h A;
the frequency of the propagating wave;
(iv) TSR 97 TG Jrawel o Hiew |

the phase velocity and phase velocity vector.

x, y a1 z femaett § smarht A ue aeed @ €7

What are the apparent velocities and wavelengths along x, y and z directions? 10
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@WUE—B / SECTION—B
5. (o) TwmfaRad sefien wam % SOP 2§ # =Havisa fifm -
f(A, B, G D)=Xm(2 3, 8 10, 11, 12, 14, 15)
SAHIEd $FH I Haet NAND 2 = wgrran @ Bt i

Minimize the SOP terms given for a Boolean function

A B CrED)=2m(2 '8 8 LONTL 12,514 1'5)
Implement the minimized function using NAND gates alone, 10

(b) qeawTerh (Fap) Mt & V-9 (Fd) ¥ 19 o] GHIA &7 V-IF 1 G ST qen
el Wik orn (efifen TE A o ) &t i ewia g @it

What do you mean by V-curves of a synchronous motor? Draw them showing
the leading power factor and lagging power factor regions. 10

(c) o 5(c) & suit M SCR # %?ﬁm 10 A/us 31 30 100 V T 971 9 @ @rs 3Ry
R=50Q ¥ Ha1fera foham ST R
The SCR shown in Fig. 5(¢) has a % limit of 10 A/us. It is to be operated

from a 100 V d.c. supply with load resistance R =50 Q.
(i) SCR % & §1eH & foTe TR Rehed (eiie $84e9) L =1 =Iqad 0 41 BIm?
What is the minimum value of load inductance L that will protect the SCR?

(i) IR R, C, TR SCR ¥ AN-TR e e i 3k R, = 500 g%,?ﬁ%%ﬁm SCR
% GUHa H=TeE 2 73 9N Yok (1S $e%ed) L W1 9 o1 B Y

If an R;Cg snubber is connected across the SCR with R, =500 Q, what will
be the new value of load inductance L to protect the SCR against %? 10

L R=50%Q
2
Ve=100V S% SCR
S 'g

== 5(¢) / Fig. 5(¢)

(d) HEM HigawH (AM) T R AigeawE (FM) Ht gemr iR

Compare Amplitude Modulation (AM) and Frequency Modulation (FM). 10
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() TH 20 hp, 230 V, 1150 r.p.m. Eio Ho ¥= AR § IR Id, IR THFRR R 9 71
882 IMH=X Freded | =R ufwy wfdiy 0-188 Q ®| Fulfa =@ wa fuffa frfa =
AR T 1 HE 73 A ® @0 Hies 70 1-6 A 7| FARIA-ge0m 7a- 30 ) T i)
A 20 hp, 230 V, 1150 r.p.m. d.c. shunt motor has four poles, four parallel
armature paths and 882 armature conductors. The armature circuit resistance

is 0:188 Q. At rated speed and rated output, the armature current is 73 A and
the field current is 1-6 A. Calculate the electromagnetic torque. 10

6. (a) T3 6(a) T ST 7Y qfmy FH Tg=IHC| IF GRwY w1 Gigw e dfe) 9k v =5V qn
R=5kQ=Rp %, @ 9/ i Td V, it T Hifsmg:

Identify the circuit shown in Fig. 6(a). Briefly explain the same. Calculate the
current i and V,,, if V=5V and R=5kQ =Ry : 20

1%

= 6(a) / Fig. 6(a)
(b)) TF 10 kVA, 50 Hz, 2300/230 V oo gfonfis (fe&i=mm gra®i) & Sfalg Td &Rl
yfoama (fewdw) ffafaa € -
r =396 Q T4 r, =0:0396 Q, x; = 15:8 Q T x, =0-158 Q

FfEre 1 3= diedd td 2 T diees aEfen 1 £fia =t @

gftonfi (ZrawiER) feuifa kVA, 0-8 p.f. ge=rm (<ifii) w = dieest o @t Rl JaH i
2| e e % AR-IR 230 V SHT WA & T 39 3= dicesl & 0% i dlees STd hi |
Fices T (Terem) wiowra *f 1 AR

The resistances and leakage reactances of a 10 kVA, 50 Hz, 2300/230V
distribution transformer are

rn =396 Q and r, =0:0396 Q, x; =158 Q and x, =0-158 Q
Subscript 1 refers to HV and 2 refers to LV winding

The transformer delivers rated kVA at 0-8 p.f. lagging to a load on the LV side.
Find the HV side voltage necessary to maintain 230 V across load terminals.
Also find the percentage voltage regulation. 20

(c) =5 ING W He-dl¥s Y H G FM EHIgHR hil T FH & T FHf)

Explain the operations of phase-locked loop used as FM demodulator with neat
sketch. 10
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7.

(@ o Tde To w1 B &7 Frfufed werl (FaH) 1 3@ dio Telo To BRI SedefieRtr
(Fereest) <RI :

What is a PLA? Realize the following functions using an appropriate PLA :
f =AB+CD
fo =AB+AB
f3 =AD+BC+BD

(b) TH 200V, 875 r.p.m., 150 A FI Ju%H ¥ ¥ M@ o Ho HX F JW=R Ffcy
0:06 QB WX F =R e *1 TF The-greedn (fra-wet) oot Fafa (g weies) i
R g0 w1 (Frs) Ren R fss e #1240 V, 50 Hz Yomeadt o Jia & fHem
(392) T T B| SRR ¥W ) waa T Rod-sh A FeEfifaa 3@ i
A 200V, 875 r.p.m., 150 A, separately excited d.c. motor has an armature
resistance of 0:06 Q. The motor armature terminals are fed from a single-phase
fully controlled bridge rectifier. The input a.c. supply to bridge rectifier is

240V, 50 Hz. Assuming continuous and ripple-free armature current,
determine the following :

(i) Tuifa gw-3mef © 750 r.p.m. % fT SCR 1 e H0 (FET Te)
Firing angle of SCRs for rated torque and 750 r.p.m.
(i) Feifa sd-mel T -500 r.p.m. % AT Se@H @ (FrERT Te)

Firing angle for rated torque and -500 r.p.m.

g I % Hiet i Blee AR 1% B o Hlo dieest A & TR T 2

Assume that field winding of the motor is connected to a constant d.c. voltage
source.

(c) Ya @ (g5 Ales) R T wigm Roqoft feaRaw)

Write a short note on white noise.

(d) T THa-gEe (Rera-We) $o-fos anier T gdie (TER-ad $9R) U6 Y8 T,
RE 7 20 Q B, %1 WRe YoM 3R W@ 21 o Ho Hq dieed H1 HH 600 V | AR Tl
F 500 Hz &R T 500 V r.m.s. dicedl ¥R (W8) | F@ &1 8, @ Fefafed s
I -
A single-phase full-bridge square-wave inverter is supplying power to a

purely resistive load of 20 Q. The d.c. source voltage is 600 V. If the inverter
is to operate at 500 Hz with an r.m.s. load voltage 500 V, find—

(i) e wiRe S 6 9R (Sie) SR SERid B @

average power absorbed by the load;
(i) 3EeH Gia g (St 7 Sk The-a T8 AEe)

average source current (assume no losses in switching);
(iif) e e i 3feaa g

average current of each switch.

10

20

10

10
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8. (o) TH 3-%% (FBker), 4-91, 50 hp, 440 V, 60 Hz, Y-S 301 (390F) AKX 1 9fd %
e (i) frefafed ® -
A 3-phase, 4-pole, 50 hp, 440 V, 60 Hz, Y-connected induction motor has the
following parameters per phase :
n=010Q  x=035Q
T = 0:1219; x5 = 040 Q

T & o WA HR & 1200 W Td Huifes 31Re-2 950 W & | 56 S7fdfien fo1 9 (eiig) W Hiex
=1 TITEH 9T 18 A, 0-089 WR=FTH! 3Tk T[T (ST aTeR Thefex) © | 5ol HIR 2-5% @uvy (feerq) o
FRITE 7, dl e @ g ud wiE o (TR HeEeX) 1 HH F16 shi)

It is known that the stator core loss amounts to 1200 W and the rotational
losses equal 950 W. Moreover, at no-load the motor draws a line current
of 18 A at a power factor of 0:089 lagging. When the motor operates at a slip
of 2:5%, find the input line current and power factor. 20

() TF FAH-A AR IR9 100 V 2 g1 9 (o Ho HiH) deedt gRI1 Y@ (FAE) TH o
@ 2| 9T T A R-L eiie, Sfi R=0-5Q T L =1 mH %, I IR T&& o @ 2|
IR == R @ 3 ms § 1 ms ON f&ufq & war R sfwad 9R (sie) e, ifmmad
Td [ IR (Ale) 9T a0 e SR (Siie) 8 1 9H J1a hifeie | I8 A R =i e
g R HEEd B

A class-A chopper circuit is supplied from a d.c. source voltage 100 V. The
chopper supplies power to a series R-L load with R=0'5Q and L =1 mH. The
chopper switch is ON for 1 ms in an overall period of 3 ms. Calculate average
load voltage, maximum and minimum value of load current and average load
current. Assume continuous current operation of the chopper. 20

(c) Wi AigoRE (FM) H M-Trsim td S-wrsibd 1 aviq faear @ i)

Explain in detail about pre-emphasis and de-emphasis in Frequency
Modulation (FM). 10

* % &
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AP TSI (TFA-TT-1)
Y ; o e ST 3 : 250
TP -U Traeeft e argew
(I 7 F @ Fafafea & 1 Fo aagHEs b96)
QA wrel § p ame W foy e R S e wa et A A B R
Seflear 1 Fo q T 6 IW A B
Wo T 1 3R 5 fard § qu arehl g 3 ¥ I Tue ¥ FH-H-FH Tk TR g @ ST o I i)

wede we /9 % T Fraa o 3us wm fig g )

T % I I witrerd wieam 3 @ s =i, Rt sgE ok yaw-ud § fen T 3, R 36 HieEw 6w
I TH-EE-I (Fo Hlo To) g & gEyE W ifrd Ffde wm w fen S =it witepa A 6
R e frd memm o @ T SR W R s T e

Ifs aTegEs B, a1 ST Iffwel & w9 HIRT T I7h TEa fFfde Hifsg)

yefierl oI Ghadl & vafda @1 ¥, S= 6 AT 7 HE T B

W % T Y UM SHHIGER Sl STE | iR w9 W fe T et % Wl ofl A @ Seh afe 38 e A
T 8| TH-HE-SW gferh § @il SIS Y F1E Y8 I I8 F T H pla: we €l
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ELECTRICAL ENGINEERING (PAPER-I)
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QUESTION PAPER SPECIFIC INSTRUCTIONS

(Please read each of the following instructions carefully before attempting questions)

There are EIGHT questions divided in two Sections and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

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

Answers must be written in the medium authorized in the Admission Certificate which must
be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space

provided. No marks will be given for answers written in a medium other than the
authorized one.

Assume suitable data, if considered necessary and indicate the same clearly.
Unless otherwise mentioned, symbols and notations carry their usual standard meanings.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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@Uus—A [/ SECTION—A

1. (@) T 1(a) # fe@m o oy & fou, daf@ & wa () 139 #2d g8 5 Q % wikibs 3
vafed forg umr Fra IR & s e SR & e (Ragi) &1 39am & hifsm )
For the circuit shown in Fig. 1(a), find the current through S Q resistor by using
Thevenin’s theorem and verify the same by using superposition theorem.
0 S5Q

M B
EL—
—-I-t4ov 20V4 " IEG
100 ¥ == 50 V %
Eil20 @ 6 Q 7Q 4Q
Eg 10 Q
D ral WW—
20V
o 1(a)/Fig. 1(a) 10
(b) T Waaq gua (hie=era wrgH) fma x) fom 1(b) & <wian w0 7)1 B fme A @ uds )
<9iise ve ffea i

(1) x(t) u@ -1
(i) x(t) 8(t - %)

A continuous time signal x(t) is shown in Fig. 1(b). Sketch and label each of the
following signals :

() ) u@ -1
(i) x(t) 8(t -7

xt)
A
N e it
1
>1
-2 0 2 4
T 1(b)/Fig. 1(b) 10

(c) Teamy & e foequdy dowm og & forg afivmis o 9l stgfd W it 781 gian, siafs
¥ fERT B 76 W Xaw ou # F g 3

Show that for a distortionless transmission line, the attenuation constant o

does not depend on frequency, whereas the phase constant  depends linearly

on it. 10
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(@) T 1(d) # Rw T ufey ¥ fu—
(i) e wd et w-wy quisy;
(i) Frim Sees qtr-wa F fEd 99 9 HifEg )

9ftge § SETE i 1€y AT |

For the circuit given in Fig. 1(d)—

(i) draw the input and output waveforms;

(i) find the average value of the output voltage waveform.
Assume that the diode in the circuit is ideal.

<+

660 Q
VWA v,
@ y(s) = sin wt
w = 2%50*7

2 kQ
o= 1(d) /Fig. 1(d)

10

(e) TH 15-hp, 220-V, 3-%s, 50-Hz, 6-91d, Y-F 48 S0 Wi F Wi s yr=et A= fag g
2
r=0-128Q, r3 =0-0935Q, (x; + x5)=0-496Q, r, =183 Q, x, =8Q
T BT, B shie wifl (Reffim ofi fa-um) & e 81 3% feer o for @ wm o
TR TeFeX J1d whifeg |

A 15-hp, 220-V, 3-phase, 50-Hz, 6-pole, Y-connected induction motor has the
following parameters per phase :

n=0-128Q, r; =0-0935Q, (x; + x5)=0-496Q, r, =183 Q, x, =8Q

The rotational losses are equal to the stator core losses (hysteresis and
eddy-current). For a slip of 3%, find the line current and power factor. 10

2. (a) T B
F (W, X,Y, Z)=2(0,2,56, 7, 8 10, 13)

% fere—

(i) wfl rEw TR B i
(ii) =Iam sfeafe
(iii) Fae NAND 2} =1 39 o g =Aan f§-wadia woo fefa i)

ST P~ b /G [ 33 3 [PTHO.



For the Boolean function

F (W, X,Y,2)=X2(0,25,6,7,8,10, 13)
(i) find all the prime implicants;
(i) give minimal representation;

(iti) find minimal two-level realization using NAND gates only. 20

(b) (i) AR RO e R aredd § 7 W Y, o AreA W fogq o ue w1 s i |
THeh! TR FohTs | W1 ST @7

What is meant by an infinite transmission line? Also, explain the term
‘electrical length’ of a transmission line. In what units is it measured?

(i) 1 MHz R % o T 20 Wi wefl G=r g o) forq anams @1 Faio Sifve, af @
u=0-7c® AF AT c =3 x108 m/s.

Determine the electrical length of a 20 m long transmission line operating
at 1 MHz, if u=0-7c on the line. Take c=3x10®% m/s. 20

(c) IRehel SHca e @ Uit it faaem i) wm faaww 5 Fn srfafem e gk €7

Discuss the properties of a probability density function. What additional
features a normal distribution has? 10

3. (a) TF 30-kVA, 2400/240 V, 50-Hz, THa-Fs ZEEHE 8 FHfiRad wiawn siiws R B
g
foga-ufy ol : V=2400V, I=0-3 A, P=230W
wg-9y Wigu : V=70V, I=188 A, P=1050 W

YTl e, STt T Tiaard! urer faen IR g&rar 91d hifsie, /@ 240 VAt 12 - 5 A 6l 4RI %A
e & UIgd © 0 - 8 AN IR HaX F 9N (T8) R Wi STt B

The following test data were taken on a 30-kVA, 2400/240V, 50-Hz,
single-phase transformer :

Open-circuit test : V=2400V, I=0-3 A, P=230 W
Short-circuit test : V=70V, I=188 A, P=1050W

Determine the primary voltage, real and reactive power input, and efficiency,

s Wit i o i it P B o TR = a NAN VT 20 daeavrran foum w— A lavser sralébmn~n csla
when a current of 12-5 A at 240 V is drawn from the low-voltage side

of 0-8 p.f. lagging. 20
(b) T B-%y afrEba e YREm 10 A 6 for Wi (§8) 90 WeW w ? T sEehl

AIEH-Z-ATg TTs (Ye/) dieest 400 V 8| f= fsares #mdi =1 3a <hifs

() 3ea frim dees

(ii) TEH 3R THo THo HK]

(iif) W& qA HRo THo THo HW

(iv) Y& 3ai, 5ai, 7af wd 9al gHite 3o THo THo YR

Taxr & 1asd
Uy a ilvau
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(v) W R faeee ures
(vi) & e et

(vii) To Hlo YR (VM ITR)
(viii) Sto Hio TR (TS IT=N)

A three-phase uncontrolled diode rectifier supplies a constant load current of
10 A and its supply voltage is 400 V line-to-line. Determine the following
performance measures :

(i) Average output voltage

(i) Supply r.m.s. current

(iii) Supply fundamental r.m.s. current

(iv) Supply 3rd, 5th, 7th and 9th harmonic r.m.s. current

(v) Supply current displacement factor

(vi) Supply power factor

(vii) AC power (supply power)

(viii) DC power (load power) 20

(c) T3 3(c) # Ty M R-L-C ufwy R fe=m Hifsm, si=f
Ig=10A, R=2Q, L=1H, C=05pF, i, (07)=0

2
o % 93 81 % W= v (07), %(0*)@%(0*)maﬁrﬁm
t
Consider the R-L-C circuit shown in Fig. 3(c), wherein
I¢g=10A, R=2Q, L=1H, C=05puF, i (07)=0

d?y .. : ,
d = (07) after the switch is closed.

Determine v (0F), % (0) an
t=0

%c
ORI A

T 3(c)/Fig. 3(c)

00000
Q
=
<<

10

4. (a) UThd UNA-I8 (SSB) Aigem R ff-urd-de freg a® (DSB-SC) #igad § 97 3wid §Y
et ferammn shifsmy ) foreft oft wwidiar swee fme am-wa & fg DSB-SC #Afgfod a-®9 aun
J99e T8 DSB-SC HAighta @ &1 Wagn 3ise|
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Explain and differentiate between the single sideband (SSB) modulation and
double sideband suppressed carrier (DSB-SC) modulation. Show the DSB-SC
modulated waveform for any chosen baseband signal waveform and spectrum
of the baseband and the DSB-SC modulated wave. 20

(b) T f(t) = u (sin2t) T ATAH ZEHH F1A B
Find the Laplace transform of the function f(t) =u (sin2%). 20

(f,‘\ 'lp'qur

P

C

T N 5 S S
% feu 7w afmy V, Tdg T Hd dicdsi Jid iy :

—

4
Find the average voltage at the point V, in the circuit given in Fig. 4(c) :

1 KD + 15V
VAN - v,
+
= -15V
VAN
v(t) = S5sin wt 1 kQ
= 2+7+50 /E/ Vg = 2:5V, ST aiees (Zener voltage)
= Vpz=0V, 377 15 9Td (Forward voltage drop)
4 4(c) /Fig. 4(c) 10

Wis—B / SECTION—B

5. (a) Tag #ifsw % AB + BC+ AC=AB +BC.
Prove that AB + BC+ AC = AB + BC. 10

(b) T R IO 1 kW SO H S 0- 8 ARTT It Pt W 3K 200 V r.m.s. & &4
TS W TR @ T TR @I W @ FH F kY 98 391 TR B 095 Afim
T deH & fg wR % wuHia wfde o= Siear ¥ afhe uiem= %1 v (ORfors sveran
HTfiT) S8 9941 S0 Hz WeieH 3Efd W 36 7 §1d i |
An industrial consumer is operating a 1 kW induction motor at a lagging
power factor of 0-8 and at a source voltage of 200 V r.m.s. In order to
reduce expenditure on power consumption, he wishes to raise the power factor
to 0-95 lagging by connecting a circuit element in parallel with the load.

Indicate the type of the circuit element (inductive or capacitive) and find the
value if the operating frequency is 50 Hz. 10

TP~ &8I 33 6




(©) (i) ¥ T vared R om 3R deest w-%9 6 WY T FHAL H FEGed H1 G0
Y| =Te (FeFeH) T AH T © |

Explain the operation of Boost converter with voltage and current
waveforms across the Boost inductor. Assume continuous conduction.

() IR = @i ¥y Aeew F el § g Frin dees s eaw i)

Derive its output voltage equation in terms of duty cycle and input voltage. 10

(d) & WesE Aighid R, FR e ® 3@ ™, 44V Re-8-fe @k 6 e
Aeds @Al 2| a0 % da (e gof) forg W fire-[-few 7% w1 A7w 6 V2| "igeH T,
it wiger ot Rrer-¥-Rren 9% w1 smighaa are® diees W Hifv|
An amplitude modulated signal, viewed on an oscilloscope, has a crest voltage

of 44 V peak-to-peak. The bottom (or trough) point of the wave measures
6 V peak-to-peak. Find the modulation factor, percentage modulation and

peak-to-peak unmodulated carrier voltage. 10
(e) T T3-5R @ % z-ur=el (Wefied) 1, IWF ABCD W=l & W&l #, F1d i |
Obtain z-parameters of a two-port network in terms of its ABCD parameters. 10
6. (@) () T3 6(a)h ey aime #, s wfediys § yarfed B9 arell siad foregg am o == <6 7om
hifsie |

Find the value of average current flow through the load resistor for the
circuit given in Fig. 6(a).

(i) € ¥ yafEd BN arelt 3TRo THe THo URT % W 1 WM HIfNT |

Find the value of r.m.s. current drawn from the source.

Dy D, % 320 kQ
p(t) = 320 sin wt
w = 2*n*x50
— 160V
Ds D,

o 6(a) /Fig. 6(a) 20

(b) T iR wER g aftfa ¥ Y w e 0F % fA SR e 3 el e sl
mﬁuﬁmﬁﬁq:

mm—iym—u—%ym—m=—xw+2xm—u

Determine the transfer function and therefrom the impulse response of the
causal linear time invariant system described by the difference equation

ylr) -+ yln -1 -2 yin =2 =~ x[n) + 2x [ -1 -

TP P EETE33 7 [ P.T.O.




(c) (i) OP-AMP Wgh oA forst iféreiet =1 uftay o sem3)
Draw the circuit diagram of Wien bridge oscillator using OP-AMP.
(i) afs FMX FMAF0-1uF &, @ 1115 Hz % Afawa e % o R =1 9 3 Shifsg)

Find the value of R to get a sustained oscillation of 1115 Hz. Assume that
the value of the capacitor is 0-1pF. 10

7. (a) T wm A T &9 wd e &3 e wdfieor gro gerie o #
E=mcos(2><107t+|32)&¢ V/m
p

H ~
H=-"cos@2x107t+B2) &, A/m
p

T &1 ) e w7 AAfvrere g of flrisl H, wd B 3 Aifsrg frad 6 3 8 Aeeae %
THIEROT] T e R W | TR TH i geeheficral o forepaefiierar wae: 4n 1077 H/m iR

8.854 %1072 F/m %I

The electric field and magnetic field in free space are given by
E =@cos(2x107t+[3z)a¢ V/m
p

H=ﬁcos(2 x107t+B2z) &, A/m
p

Express these fields in phasor form and determine the constants Hy and B
such that these fields satisfy Maxwell’s equations. The permeability and
permittivity of the free space are 4n il H/m and 8.854 x10712 F/m

respectively. 20
(b) JK Toad-ved w1 FREE Hid gU aed] gHu o iR s wmw iR, fed e e
sEer § Afe 7 h TOE il Sk
000, 001, 011, 100, 101, 111

Find the state transition diagram and realization using J-K flip-flops to count
Mod 7 in the following sequence :

000, 001, 011, 100, 101, 111 20

(c) TF 230-V, 10-hp o Ho HIF Al 36 A &1 @57 °W Tt @ 9« @ 319 wifa gy,
fruff@ fd 1200 r.p.m. T ¥&H R AR Fihe iy 0.2 Q MR Hilist Fiee Feeh
gfliy 0-1Q 8| o I ! fash WA S Hehell 2|

(i) =% T8 "I 20 A 1 ART U/ AT 7, A 39 G J1a Hif
(i) 38 TS A1 W foha sremel (1) faerfaa g 27

ISP~ BB ETE ) 33 8



(@)

(b)

()

A 230-V, 10-hp DC series motor draws a line current of 36 A, when delivering
rated power at its rated speed of 1200 r.p.m. The armature circuit resistance is
0.2 Q and the series field winding resistance is 0-1 Q. The magnetization curve
may be considered linear.

(i) Find the speed of this motor when it draws a line current of 20 A.

(i) What is the developed torque at the new condition?

TH 400-V, 3-%+ Ogfad &id Tk U0 IEgfeld A-F-ads IR ¥ o1 7, fomehl ufdenamng
Zgp =104+45°Q, Z,, =10£0°Q 3R Z , =104-45°Q 3| @5 9 (FsR &9 ),
Fo Wl (aTdforR) TR WfcEmdt grer rd <hifs)

A 400-V, 3-phase balanced source is connected to an unbalanced A-connected
load of impedances Z_, =104+45°Q, Z,, =10£0°Q and Z, =10/-45°Q.
Determine the line currents (in phasor form), total active (real) and reactive
powers.

(i) OP-AMP 1 ITIF A §C U o8I ftheed o1 Uiy f=r s=18T| 9% T=e f; = 300 Hz,
fy =2 kHz % U@ 9RF Yg2 Afd (TeE ) 4 B

Draw the circuit diagram of a bandpass filter using OP-AMP. Its
parameters are f; =300 Hz, fy =2 kHz and passband gain is 4.

(i) afe FfGe %1 91 0-01 pF B, A Q FH ¥H Fd HIfSg)

Calculate the value of Q. Assume that the capacitor value is 0-01 uF.
TR T TRRm Igfeed Tl # TR we iR | TR agfess Wl % vud R fdm ww
F fIaor wem & TR @1 9ui i)

Differentiate between stationary and non-stationary random processes. Give
the properties of the first- and second-order distribution function of stationary
random processes.

* ke %k

10

20

20

10
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v weret fEv seEm
FTar YV & I 34 W qF (A T U SR @ e s 0e
szif s v # W g7 et A e § ey g o sigt g F @Y g0 E ¢
el &) For ofe yEi F Fw T B
mr7 wear 1 st 5 sifard § auy vkt we 4 @ v GvE § wW-0-%0 oF N g el At v & I
g
Tl TSN & I A Gy aw B
v % T I mfie ey e @ Ty Frer g amow yEw-97 4 G T 8, S §W arveam w61
T W WS- (AL e & §E-Te W Sisy [T T W R S SR | ik arem
& aifafte sy [t arerm ¥ fore W I G HIE HE TE et |
77 T #, o SgE HlwE W w9 Fay, 7497 3w [ Fa |
T 7 FEIET T B, FHa 767 T Feien ae s 4§ e E
TET & FeRT #F T a5 Al | 42 w98 &, o 5T & I & Tuer 1 el S 98 I A9
2y T ® | - HE -3 YT W wI) Sie B Y6 I 36 W S EE wY @ sl G ey |

Question Paper Specific Instructions

Please read each of the following instructions carefully before attempiing
guestions :

There are EIGHT guestions divided in TWO SECTIONS and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE guestions in all.

Questions no. 1 and 5 are compulsory and out of the remaining, THREE are to be
attempted choosing at least ONE guestion from each section.

The number of marks carried by a question [ part is indicated against if.

Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space

provided. No marks will be given for answers written in a medium other than the
authorized one.

Assume suitable data, if considered necessary, and indicate the same clearly.
Unless otherwise mentioned, symbols and notations carry their usual standard meanings.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left
blank in the Question-cum-Answer Booklet must be clearly struck off.
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Q1. (a)

(b)

(c)

WIS A
SECTION A

Tribw wgfem uftey (affz) ¥ 5 o ofe & o =g =geom i |

Derive the expression of total average power in three-phase balanced

circuit.

o= 1(b) 3 REm o sl wem fin) 1 STnE St T S |

2
9 1 2 8 4 5 t

fa7 11b)

Find the Laplace transform of the periodic function fit) shown in
Figure 1(h).

(i)

(ii)

EGT-P-ELTE

(i)

(i1)

9
mM A A
9 3 = =& 4 £ &

Figure 1(h)

uEfe gr (1) srfirmaii 1 = sov ifse wd gr wem ufey (e
39 aite) % sftwey (feam) 4 o srwm =amm |

w yrEfeet o sAftehan oftea gn () ar sm A o4 ae & | &
wifed gr um (vees A7) fomt gfy 20 k=2, wd sgom 052, &
2 w2 (nE) e o1 o @ | 3R gr Fie dieem w19 8,
it e et gr aw = aftmm e it

Draw thyristor gate characteristics and state its application in
design of gate drive circuit.

A thyristor has a maximum average gate power dissipation limit
of 0-4 watts. It is triggered with pulsed gate current of frequency
20 kHz at a duty ratio of 0-5. If the gate cathode voltage drop is
1 volt, find permissible peak gate current magnitude.

2

10

10

10




(@) F 1) R m st wie F fa e A, =0 W iR | ol

{e)

EGT-P-ELTE

%

wiadiee e JiE i, |

R B R
Sy S Pty
R% %R
Vi s———fph—— = B § U

i + T

o 16d)
For the op-amp circuit shown in Figure 1(d), determine the gain

v
A, = f— . Assume that all resistors are equal.
i

|||}

—
=.
=

Figure 1(d)

we T e Sor e & wEee gmn, 0-04 9aeae (feET) w9l | g
# 6 # | T wR AET F o @A g vE yadd we-Ame po. (Wf
) Frafafan w=da fafigl % fom ofesfm it .

) e ferm (e fEfEm)

i) wWHA-Ew W

A squirrel cage induction motor has a starting current of six times the
full load current, at a slip of 0-04. Caleulate the line current and

starting torque in p.u. (per unit) of full load values for the following
starting methods :

(i}  Direct switching
(ii) Star-Delta starting

10

10



Q2. (a)
(h)
{c)

EGT-P-ELTE

Frefafas 7% wdtsm =1 NAND o 4 giigiia $ifEu 9 NAND 27 %
v T ufigy =1 Y s Hifim .

Convert the following logic equation to NAND logic and draw the circuit
using NAND gates :

Z={A+B)C+A(B+C)

(i) U FH @ guw @ fameh afiee sfmm 2, = 70 0 @ @
ush gl wive fame 99 115 - j80 Q #, % g sy fem m
B | o o woresd 25 m B |
Tr=ferfiaa s #ifemo .

I. SWR (==n 93 1m0

II. Ao Us =Fan S SRET, Z) 0, U8 Zypin

A low loss transmission line has characteristic impedance
Zp=T0 Q and is terminated by another impedance of 115 — j80 Q,
The wavelength on the line is 2-5 m.

Find :

I. SWR (Standing Wave Ratio)

II. Maximum and minimum line impedance, Z; .. and Zi i

(i) uH = A fawd e 15 m @ F 9fy oy @ we gfmy
T yftmmand swam: 2o = — 78 Q W Zoo =90 Q #, & W
st ufemnun Z, v ey e (9ITeE wiEe) ¢ O
Hifag |

If the input impedances of a short and open circuited
transmission line of length 1-6m are Zgp=-j780 and
Zoe = j90 Q respectively, determine the characteristic impedance
Zg and propagation constant y of the line.

U% SSB 3§t 10 kW % & me e (grafae) = ) 5w i (geafie)
FI U "G AW wighm Heka, o & ot wife aah & @, g agem
? | amEs it v v T & 9 wa i we wigew wieE 80% % |
An SSB transmitter transmits with 10 kW power. This transmitter is to
be replaced by a standard amplitude modulated signal with same total

power content. Determine the carrier power and each sideband power,
when the percentage modulation iz 80%.

4

20

10

10

10
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Q3. (a)

(h)

EGT-P-ELTE

H 50 KVA afonfas (graeme) € sfieeem e 90% 1 9R (Fe = E)
wE T Wi e (TET ) W 07-4% ¥ | TR &Aa

@  of wm (%= @E) @ 0-8 1fE T (p.f)
(i)  @TET U WE UE 0-9 i O (p.f)
o, gftenfera hitag, |

The maximum efficiency of a 50 KEVA transformer is 97-4% and occurs at
90% of full load, at unity power factor. Calculate the efficiency at

(it  Full load at (-8 power factor (p.f.)

(ii)  Half the full load at (-9 power factor (p.f.)

U o By wga H-AY e (=) * femm same & oflom & anien
i forfw dieemn wrea & w0 & | WA i feree st 50 Hz # vE s
H RL WR &% Wg& # @ 2 5% % R =10 Q 7 L = 30 mH #,
Treferfaa &1 a Feriens

(i) WH (&) 9w & SHEH

(i) WE g wEyiiE ufE

(i) #.d. ww F 3t um

(iv) T diedd oo o aEee wE AieEdEET SEE FEEl & S

TETEH wid A
(Frem 2l Seem = 100V wH b

A foll bridge or H-bridge inverter has a switching sequence which
results in a sguare wave output voltage. Let the switching frequency be
50 Hz and inverter is supplying a RL load having R = 10 Q and
L = 30 mH. Determine :

(i) An expression for load current
(ii)  The power absorbed by load
(iii) The average current in the D.C. source

{iv) ‘'The area in output voltage waveform where antiparallel diodes
across switches conduct

(Assume Input D.C. voltage = 100 V)
5

20

20



(¢) T 3(c) 7 Tomm e aftwy #, 8 @ vRdus F @R dEE v, 7 Fifw

20 30
Wiy Pt
-+
ng 3 A ?ngaﬂ o [
fer 3(e)
In the circuit shown in Figure 3(c), find the voltage v, across the 8 Q
resistor. 10
28 38
WA WPy

13 (D3a V;gﬂﬂ —— 12V

Figure 3(c)

Q4. (a) UH U H UL 9@ 11-5 UEER B oW 98 UH ¥S0 W07 % oFT 45% TEOE
A% mighra e s 8 1 g 12-5 M & S 2 o 90w my us ofit
959 HiEa av ff wighem = & | g = win w1 wigew guwih T

|

The antenna current of a transmitter is 11-5 amperes, when it is
modulated to a depth of 45% by an audio wave. The current enhances to
12-5 amperes on account of simultaneous modulation by another audio
gine wave, Find the modulation index of the second audio wave. 20

(b) WH 400 ez €. v e i g 30 W § weE 3es P o w
120 rad/sec o1t ® | smi=n ufodw 10 w6 &9 F= afdw 250 Q@ # |
T shrty %1 59 Fefen ot & smfe oftoe & 9oft () § Braw =
o 5 sl o i o9 % 150% & 38 =3 fm owg e =1
B | v % aewe B He ga-rel w1 Sif
A 400 volts D.C. shunt motor draws 30 amperes while supplying the
rated load at a speed of 120 rad/sec. The armature resistance is 1-0 ohm
and the field winding resistance iz 250 ohms. Determine the external
resistance that must be inserted in series with armature circuit so that,
the armature current should not exceed 150% of its rated value, when
the motor is plugged. Find the braking torque, at the instant of
plugging. 20

EGT-P-ELTE &



@) B 40 # Fan W mrses 9wy #, 500 He anien o1 =t 5 39

o e gan 2, @ By winen o & fo e fem s & | wW
dfmfFEaErad+ 12VE R =T R |

(i) wads (esferr) & fom e fapd @ (v %) ) sEwsa =

W A =hifag |
(iiy fwan frfw Seen = & vads (Tosterr) S99 = 9% &, 7
=hifa |
47T kQ
| 1 |
1 uF
400 Q
iamn
ﬂﬁ'_d!’::}

The integrator circuit shown in Figure 4(c) is to be used to generate a
triangular waveform from a 500 Hz square wave connected to its input.
Suppose that the square wave alternates between + 12 V.

(i}  Find the minimum slew rate required for the amplifier.

(ii) Find the maximum output voltage the amplifier can generate. 10

4-TEkQ

| [

H
1 uF

400 £3
| [T L= AR =
+
370 L2
Figure 4(c)

EGT-P-ELTE 7



(b)

(c)

EGT-P-ELTE

TE B
SECTION B

e D frerm g %t S-R T vy it 7@ 1 =6 % fow ofiefiy $ifaw |
gftge =g wifgu |

Convert a D flip flop to function as an S-R flip flop. Draw the circuit.

uF EH. FFE W s dmnow, 800 WAL (rpm) W T
20 mWh I5dif weea ofd g3 =, 100 92 3 |

Freferfias & fom 9@ $omus. =1 o= ofesks fifaw
(i) I @ e S 1000 I, 99 (r.p.m.)
(i) TE 90 g9 24 mWh U5 900 . H @, 9 (r.p.m.)

A D.C. generator has an armature e.m.f. of 100 volts, when the useful
flux per pole is 20 mWh and the speed is 800 r.p.m.

Calculate the generated e.m.f.
(i) with the same flux and a speed of 1000 r.p.m.
(ii)  with flux per pole of 24 mWb and a speed of 900 r.p.m.

uF fawen andan feesdl S o vs Been s vt =@ g = =
# T B, 1 i smmwm. (rms.) dteem #1 AW s $ifaw g g
dieeal @ u wey w1 s fifig | s s (o) ft I
Fifem |

ofg w9t fam Mo aftad= o 9er dweAr 220 V (r.ms.) 50 Hz 928 @6 200 V
TR 1 kW Y iaies @, 9 95 92 dieen W WW 5 399 W (TE
HegrE ) A it |

Draw output voltage and current waveforms and determine r.mas.
output voltage of a three-phase half-wave rectifier supplied by
three-phase balanced a.c. supply. Also determine the form factor.

If the supply voltage of the above converter is 220 V (r.m.s.) at 50 Hz
and the load iz of 1 kW at 200 V, purely resistive, determine power
consumed by the load with given supply voltage.

8

10

10

10



@ ) i ofwy faw w s fede v G afadl e e
% foru sgram i |

() UF TEER W wuie, fee @ fAee 5 em? o W guesmm
3 mm ¥, B W W A9 aeem 50 sin 10% VR | e =2 ¢, TG
w0 fepeama amn wftssfer ey |

(i}  Derive the Maxwell's equation for time varying magnetic field
based on Ampere’s circuital law.

(i) A parallel plate capacitor with plate area of 5 cm® and plate
separation of 3 mm has a voltage of 50 sin 10° V applied to its
plates. Calculate the displacement current assuming € = 2 g, 10

(0) SaFE i = e w5 R se) T @ a @b F T G w00 F

yfdrgs § wanfea amr s fifem |
3k 400 2
40 Q
e e a A b
220V
1kQ 600 £
&7 50e)

Using Thevenin's theorem, find the current through the 40 Q resistor

connected between terminals a and b in Figure 5ie). 10
3 kO 400 £2
40 £
w2 a A b
220V
1 kQ 600 Q
Figure 5(e)

EGT-P-ELTE [+



Q6. (a)
(b)
EGT-P-ELTE

th g ofmas (ddSdie=mi) $ e § Lo e Brin g
Fi 0 FH 5 o & | few wew frn & R fefg e,
W (3edet) uW uE wurie (FURE) umr F woredt w Ry St |
Ml F A n e o t, A g fh s v E ¢ %
=[od qH, WE (vew) oW d AL, ste (foae) v frln Seemed
# av, 3fifa & forn

(1-D) : V(1-D)
C = La R = |
BL(AV, [V ) £2 v (AL )f t
qﬁﬁmgmm{m}mmmm:iﬁaiﬁmmsﬁmnuﬁ
stem Frm e v, 2

A buck converter (D.C.-D.C. converter) has LC filter in the output to
reduce ripple in output voltage. For continuous conduction mode, draw
the waveforms of output voltage, inductor current and capacitor current.
If the converter is switched at frequency ‘f, prove that minimum values
of ‘L’ and ‘C’ for Aly, ripple in inductor current and AV, ripple in output
voltages are given by
co_ -D) sl WAL fi'
BLAV [V ) f (AL )

Assume any data missing. D is duty cycle of switch and V, is the average
output voltage.

o eb) # fom m oftmw 4 iy, B wTem B W sSEE w3 T
o, @l i(t) = 10 sin 2t Amp & |

it
20 i0
iy ()
05 F
T
1= 6(b)
Find i,(t) in the circuit shown in Figure 6(b) using Fourier transform
method when i (t) = 10 sin 2t Amp.
it
20 4Q
i) (@)
;% 05F
Figure 6(b)

10

20



¢ T 6(c) ¥ g9y T uw S afew ¥ e @i (fieds) e @ wEee
sgfa s Hifag |

G{-_ = 100 PF

I b
11 =¥

Determine the feedback fraction and the operating frequency for the

oscillator circuit shown in Figure 6(c). 10
Vee
Ry, o= Cg = 100 pF
: {} il
Ce = 100 pF
I =5 = Cg =10 pF
2 Ly=1uHT |
™ 1

: = =F €y = 100 pF

Figure 6(c)

EGT-P-ELTE 11



Q7. (a)

EGT-P-ELTE

(1)

(11)

o iiaE E & frmewr wmm 100 vim R e owm #§ ww oug
wﬁﬁiﬁaﬁmm%ﬁmﬁiﬁﬂﬂam}ﬁwﬁmgmtmﬁﬂ

o= e $ifdm |

T = ElEi

A travelling E field in the free space of amplitude 100 V/m strikes
a perfect dielectric as shown in Figure T(aXi). Determine the

value DfEt,,

Free space E TEi

U THEHE FEAE a0

T Tralii)

IEtﬁ?ﬁm

Mo
Dielectrie
g, =20
=1

a=1

IEt Free space

M

Figure 7{ali)

=g # v verd & war @, frwds s #
A Efad & 8 | WU 8 & omd fun-dm  sfuem
T (3FER) 15 m e W ¥ vd v sfuwen oW sy |
075 m W 91 A # | A/l T AGOE H OAE 5 9T T R

9 ved i A7 sl o, REE o) 3w fifim

A uniform plane wave in air partially reflects from the surface of
a material whose properties are unknown. Measurements of the
electric field in front of the interface region yield a 1-5 m spacing
between maxima, with the first maximum occurring 0-75 m from
the interface. A standing wave ratio of 5 is measured. Determine

the intrinsic impedance 1, of the unknown material.

10

10



(b)

ic)

Q8. (a)

EGT-P-ELTE

ug gegeies e (faem HE=) D R e & see w5 e
=i, 7 Frefofiaa s R

6,3,502,86,3,5,0,2,86,..
iy o= = me |
Design a synchronous counter using D flip flop that counts in the
following sequence :

6,3,5,0,2,6,3,5,0,286, ..
Draw the circuit.

us 220 diee, 1500 r.p.m., 50 A 9% Ifaa . wer # uvs Feen o
frafg Reed ¥ o e 9 2 | el 1 wer (TeE) o6 Agie
fren @ @ & Tomd wen Steedr 230 92 (rm.s) 50 Hz W & | i
Sfiviignr (SEETer) Wt 1200 r.p.m. T 97 FE-A0l W R | 3R
wfeg 0-2 @ #, 9t IiEds =1 s=EE S (EEiE uE) 7@ S |

A 220 volts, 1500 r.p.m., 50 A separately excited D.C. motor is fed from a
three-phase fully controlled rectifier. The rectifier is supplied with a
balanced three-phase source with phase voltage of 230 volts (r.m.s.) at
50 Hz. Motor is holding an overhauling load at 1200 r.p.m. at full load
torque. Determine the firing angle of converter if armature resistance is
assumed to be 0-2 L2,

Z91iy, M, afwe fo= 8(a) #, v(t) = 311412 sin 377t See
G I, I, I3, Iy 76 I % 9/ 7@ Aifa |

(ii) Ve T Vy B i dfimew Fifsg |

(iii) @a gro wifen wer o ftswmer Hifm |

(iv) g s UIE A Hi |

% .
¥ I‘
3 -
@ wit) -fl
N 0096 HEL, ¢
& 8(a)
13
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(b)

EGT-P-ELTE

For the circuit shown in Figure 8(a), vit) = 311-12 sin 377t volts :
(i)  Find the values of I, Ip, I3, I4 and I5.

(ii)  Also compute Vi, and V.

(iii) Compute the power supplied by the source.
(iv) Find the line power factor.

Figure 8(a)

mffﬁqﬁqﬂﬁiﬂfﬁ}ﬁﬁ’hmvuﬁﬁ%ﬁﬁﬁ'ﬂlﬁﬁl,viﬂ,vﬁsﬁ
vi,  Ta1 # it fif |

ﬂ";"ﬂ

14

20



(c)

EGT-P-ELTE

Caleulate the output voltage v, in terme of the input voltages v;,, ¥j,, vig

and v;, for the circuit shown in Figure 8(h). 20
Ry
R,y A
¥ip — A
Ry
Vig MM .«_’\
R o Vg
viﬂ ﬁ L/
Rp
Vig ——nAh—
jﬂc
Figure 8(b)
T T 2 (e 2m) vwom. e aw dieen adeon g Refe e mn
B
vit) = 12 cos (6 x 10% t + 5 sin 1250 t).
Frefafiaa =1 @ s Hifem
(i) a9 A
(i) wige sEH
(iii)  wAfiwman feaem
(iv) &= s

(v) 109 wfetg & wife &9
A zingle tone FM is represented by the voltage equation as

v(t) = 12 cos (6 = 10% t + 5 sin 1250 t).
Determine : 10

(i}  Carrier frequency

(i) Modulation frequency

(iii) Maximum deviation

(iv} Bandwidth

(v}  Power dissipated in a 10 £ resistance

15
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# HHfafes 3= fad qream 7 forg 10 3T W FIF 7% T8 1967 |
I3 IS &1, d IYYH HIHS! H T FI, TIT FTH! [ BT |
59 7% IIGIET 7 &), GHd 79T TG Falcrd qAE 9T § IFH & /|
T & I # T FHHAR F A | IR BT T8 8, @ Y97 F I B AT F Al 8 TE IS
fer 17 &1 | Je7-7E -3 GRAHT § Grehl SiST §IT 753 T I ¥ F T &Y & F T e |

Question Paper Specific Instructions

Please read each of the following instructions carefully before attempting
questions :

There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Questions no. 1 and 5 are compulsory and out of the remaining, any THREE are to be
attempted choosing at least ONE question from each section.

SDF-U-ELTE

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

i Answers must be written in the medium authorized in the Admission Certificate which
maust be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space
provided. No marks will be given for answers written in a medium other than the
authorized one.

Assume suitable data, if considered necessary and indicate the same clearly.
? Unless otherwise mentioned, symbols and notations carry their usual standard meanings.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left
blank in the Question-cum-Answer Booklet must be clearly struck off.
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@Us A
SECTION A

Ql. (a) T 1(a)¥ wiiu U Jeas # f=fafad =t 3@ $Hifsw .
()  Afraw wife TeHTa 3 oie gfedy Y amEn
(i) @S Yoo ferehan wfts 6 @

L

3Q 40 - _

W\ ' —MW 0— W
Rl R3 i
|

BN L 3Q /%v
_ Ry Ry,
: b
e 1(a)
In the network shown in Figure 1(a), determine the following : 10

(1) The value of the load resistance to have maximum power transfer
(ii) The maximum power delivered to the load

3.0 4 Q a
VAYATAY WA O
Ry R3
5 S 3Q /%v
R, Ry,
O_..__.
b

Figure 1(a)

(b) @ forga w9 ¥ wwEy Guefieh WIdEd (STEHfFeaE) Uh Gudd z = 0 W
ﬁ’taﬁ%laaz>0%?ﬁe,._4%3ﬁtaaz<0%a‘mr_3%|qm |

THAH R8T By =5 Ay 2 8y +3 8, kV/m, z>0aafri%|€mm%|
F1a i

G) z<0& ¥ E,

(i) EFI GaEgdl § St %1 T9ed (J/m3 T)

SDF-U-ELTE 2



Two extensive homogeneous isotropic dielectrics meet on a plane at

z=0. Forz>0, e = 4 and for z < 0, Bt 3. A uniform electric field

o

E; =5 8;-2 3y +3 8, kV/m exists for z > 0.

Find : 10
_)

(1) E, forz<0

(i)  The energy densities (in J/m3) in both dielectrics

(c) o 1(c) § goriv 7w ufigy & gifseet s9 w DC Few gfaty wma Hifvw |

+Vee

=7 1(c)

Find the DC input resistance at the transistor base of the circuit shown

in Figure 1(c). 10

+ VCC

Figure 1(c)

SDF-U-ELTE 3



(d)

(e)

SDF-U-ELTE

& 15 kW, 230 V, 3-%d, Y-91aes 50 Hz, 4-9at ot (Remater &e1) o
T H ARHS FA-3MEPl 115 Sferwra qon aiftrspan wer-3meel 187 widw,
AR F Hifva/eHa die sa-mgel # 3 | R oy w@ guiens gl %
TNE H A0 AEd gY X uielw w1 afy fRR wmr S, dt siftekan
- W I ¥ AR F e it =@ w1 am fuifg Ao | afe
FEvESH &, at 3fa =rEnta % @y 3fua g ae i |

A 15 kW, 230 V, 3-phase, Y-connected, 50 Hz, 4-pole squirrel cage
induction motor has a starting torque of 115 percent and a maximum
torque of 187 percent of its rated load torque. Neglecting the effects of
stator resistance and rotational losses and assuming constant rotor
resistance, find the slip and speed at maximum torque. Assume proper
data, if required, with proper justification.

T IRY-A IR gimy fie o3 1(e) § femmn m @ foad v o aie &
DC & & 3mgfd 1 51 W& 8 | T A8 9 W A F IEeH 8, TR9Y &
e SW o vafad S=raq 3ft|d rT 1 9M F1d i |

SW L ANVA—— 5 :
e R, L, e
L G e vy
Vae /\D i
F
o 1(e)

A Type-A chopper circuit shown in Figure 1(e) below supplies a motor
load from a DC source. Determine the value of maximum average
current of the switch SW for constant load current operation of motor.

SW L ANA—— 55 :
2_X_£ 00 By L. !
| I S B T 1 e E DC Motor
Vae AN ]
o
Figure 1(e)
4
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Q2. (a)

(b)

SDF-U-ELTE

o= 2(a) W TuiT U gfwy & fU uw i a9 i, & =9 @ & ° fuifa

HIRT |

@ 6 mH <t> oo

10 cos3 10tV

.

fa7 2(a)

Determine the expressions of currents i; and iy in time domain for the
circuit shown in Figure 2(a).

@ 6 mH <t> i

10 cos® 10t V

Figure 2(a)

U GIEA e s e gfasman 50 Q 2 3R 3@ 75 Q % «ie ufaly g
ey fran mn @ | 39 O ) us Se, et fetm wfasman 50 @ R
got uftgy &1 friw fawa 30 v, B, & R0 Siia oo man 2 | 3@ WA R

TS 5% qUIeEd hl 2-25 AT AFATHA i 7§ 2 |

Jd EﬁTEﬂ'Q -

() Friw gfeemn

(ii)  dTcehITereh SIS 1 GRHATT

(iii)  dTchTiorsh Witk SN &l sl Ygd i 718

A lossless line has a characteristic impedance of 50 Q and is terminated
in a load resistance of 75 Q. The line is energized by a generator which

has an output impedance of 50 Q and an open circuit output voltage of
30 V- The line is assumed to be 2-:25 wavelength long.

Determine :

(1) The output impedance

(i1)) The magnitude of the instantaneous load

(iii) The instantaneous power delivered to the load

5
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(c)

(d)

SDF-U-ELTE

o3 2(c) ¥ iU MU 9-UFT Hahes Ii9y # fiq fave 3@ Fifse =fe @

Prepifa qan g Fafym o smu, S 6 g § goian mn @ of |y &,
farta favwe & at-wg &1 fo3 990 |

Re=22kQ
+10V GO0ERE T
. | %
e
~10V i
=7 2(c)

Determine the output voltage of the op-amp differentiator circuit shown
in Figure 2(c) for the triangular wave input as shown and draw the
output voltage waveform.

Re=2:2kQ
VWY

>— V0

+10V 0-001 pF

[t ™
Hs : i

-10V

Figure 2(c)
T gHded IRuy Aied Ud %or Wit F ggrar ¥ srEgiad sryoeft
T U 31-%el Y01 AT hl HRYUTA i sqre Hifdu |

T\ i AR R fava V, 3RV, (S Fr wem e § wwife feg

ufmer & smme 8) g Sfve feen S, @ wmifv ifs 6 sw Aler %
HARF F-ATl H IRE I & B e e wgfea Q% fava
Vo Vp % TR & W R |

Explain the operation of a two-phase induction motor under unbalanced
operation with the help of relevant equivaleﬁt circuit models and phasor
diagram.
If the applied stator voltages to this motor are \Afa and \Afﬁ (in time
quadrature but unequal in magnitude), prove that the starting torque of
this motor is same as that devoloped when balanced two-phase voltage
of magnitude m is applied.

6

10
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Q3. (a) = femm wu dvfien gadt #, amsfet T; & H-o1T6 R amfe Ty &%
.31 F fi9 H1 T A T THUS 2, A foh At T; & AaH
AT T to_pin ¥ T B, (Togr > tg.min) |

(a‘r%ansﬁRIquaTzaaﬁzﬁm%),wrﬁaaﬁwvc,ﬁw
WVL,mwlLoadaﬁWWIS%mmﬁw-w}@m
it | ftwy 6 FEwoTeR w1 favewo Fifw (ygEa: Te-1, W82 3R
Hre-3 ) qur aEy # 3 fafim digw 6 geEw fifdw | s v
Foiferd gefteton qen 3kt sgeafa gra foham s |ehat 2 |

i i C e
w\é 4 S Wk—g
le— V= =
Igl Ve + Np, .
Y 1Load
VDC R I Z -
] 52 /g Tz VRSR
a7 3(a)

For a series inverter shown below, the time interval between the instant
Thyristor T is turned OFF and the instant Thyristor T is turned ON is
T, seconds; where T g > tq.min (minimum turn-off time of Thyristor T+).
Draw steady state waveforms of 1g . g (gate currents of Thyristor
T; and Ty respectively), capacitor voltage VC, inductor voltage Vp, load
current iy,q and supply current ig. Analyse and identify in waveform
drawn, different modes of circuit operations; namely Mode-1, Mode-2
and Mode-3. Analysis may be accompanied by relevant equations and

their derivation.

i C L

g B s I _5es

o= e

=V 2
\/% Igl VC * VL

1.0ad
i o Ic_,/ng [, VaR
Figure 3(a)

SDF-U-ELTE 7
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(b) = foT T & wehdl 1 FaTH (FAEYIE) T HIfT e T@IRE SR -

R S |
> 4 i R [
0, =
3R h(t) =2 8(t + 1) + 8(t + 2) j
Determine and sketch the convolution of the two signals given below : 10
2 +1lztx]
xty=4{1 1<t<3

0, elsewhere

and h(t) =2 8(t + 1) + 8(t + 2)

(© T 3(c) # gui 7w ftwy % forg oo o (Rfafrd Saet) S) #1 v+
eqd HifSu |

+ VCC

=7 3(c)

For the circuit shown in Figure 3(c), derive the expression for stability
factor S(B). _ 10
i+ VCC

' Figure 3(c)

SDF-U-ELTE 8
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(d)

Q4. (a)

SDF-U-ELTE

T BV Aiglerd deha (Rraar), St i amgs (Fhar) d%d o, = 21 x 105
I 8, Fefafaa e gro aftfa 2
drm(t) = 10 cos (o, t + 5 sin 3000 t + 10 sin 2000 nt)

a HIfT

(i) wigfera deha i wfw
(i)  Igfa fa=em Af
(iii) Toem oguE p

(iv) W fa=em ag

v) I E, ppy(t) F I3 A e 1 EE il |

An angle modulated signal with carrier o, = 2r x 105 is described by the
following equation :

¢Em(t) = 10 cos (o, t + 5 sin 3000 t + 10 sin 2000 nt)
Find :
(i) Power of the modulated signal
(ii)  Frequency deviation Af
(iii) Deviation ratio p
(iv) Phase deviation A¢
(v)  Also estimate the bandwidth of ¢pgp(t).

s Agfa wiglera (FM) daha (fraer) &1 sngfe famre 5 kHz ® aon s@eh!
Hige gfa 1 kHz 2 | fefier feeder & faw (3992) W woha (Rma) @
@ (AfeH) 1 AU 20 dB B | feeax & fnfa (erm3eye) w woha (Rmaer) &
@ (Afss) uTa i |faehe ToET HifSe | 77 7F i fop fedaet smam #
it & uia: sruwifaa @ 9o I8 @a: %1 @ (A7) ot 7€ dear @ | iy
&, fedaet & woha (Rwer) @ @ (ATss) 1@ & gur i oEr hifs |

An FM signal has a frequency deviation of 5 kHz and a modulation
frequency of 1 kHz. The signal to noise ratio at the input to the receiver
detector is 20 dB. Calculate the approximate signal to noise ratio at the
detector output. Assume that the detector is completely unresponsive to
the amplitude variations, and it does not add noise of its own. Also,
calculate the improvement in signal to noise ratio in the detector.

9

10

20



(b)

(c)

SDF-U-ELTE

wh DC W 99 (3e) FFE (SRer) el Faa TR 1000 rpm W T 7
fRuifta ot @re am 120 A, 3ifsd dieedr 105 V DC W 2 ghat 2 | fa wifa
3R 3ifehd diceal W I @re (3= o) tfieer faawor = fean mn 2

& 9T, A 1 2 3 4 5 6 7
39 dleedr, V 36 | 66 | 8 | 100 | 110 | 118 | 123

Wi g I nfe 9 siferd dicea w vz SfFE % ofEem # fou e
sfatie =1 fufor swifae &= gfaty & e § Hifse |

afe fer w1 (St 6 oofa 9 o &1 @ = R) 6 e af 600 WA @ 34
St =i Aftsae g&rar 1 7 1a it I8 T mn @ 6 sifea srewana
¥ wfs it geTe 2araT 85% ® |

A DC shunt generator running at rated speed of 1000 rpm can supply a
full load current of 120 A at a nominal voltage of 105 V DC. The no load
(open loop) characteristics at rated speed and nominal voltage is given
below :

Field Current, A 1 5 8 4 5 6 7
Generated Voltage, V | 36 66 86 | 100 | 110 | 118 | 123

Graphically determine the field resistance of shunt generator for its
operation at nominal voltage at rated speed as a ratio of its critical field
resistance.

If the total fixed losses (rotational and iron) are 600 W; find the value of
maximum efficiency of the generator; given that the generator operates
at 85% efficiency in nominal conditions.

() U o REAad B = x2 & + x &y, V/m g fem mn @ |
fearee f o7 fagq-am forddt wfaes-fagd smw ¥ famw gro sea= 746

B ol |

(i) TH 5 m T FEW @A P 20 MHz g W SiEm S R | e

13 % G SR I e afbe o man 2, @1 I901 BR W 461 Q i
yfcemar o Bt @ 3R S9 g BN H @en oig fean wmn 7, A
1390 Q i wfdsren yred &dft 8 | @A i Afraeror gfdsmar we g
feres i omn Hifse |

(i) A,  two-dimensional electric field is given by
E =x2 8; +x ﬁy V/m. Show that this electric field cannot arise
from a static distribution of charge.

(ii) A transmission line of length 5 m is tested at a frequency of
20 MHz. When the far end of the line is short circuited, the
impedance measured at the sending end is 4:61 Q and when the
far end is open circuited, the impedance becomes 1390 Q.
Calculate the characteristic impedance and propagation constant
of the line.

10
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@is B
SECTION B

Q5. (a) Frfafea geal (Reded) o1 eoed S Fd HIRT ;
(1)  xq(t) = eat cos (w,t) ult)
(il)  x9(t) = et sin (w,t) ult)
Find the Laplace transform of the following signals :
(1) x1(t) = e=at cos (w,t) ult)

(i)  xo(t) = e-at sin (w,t) u(t)

(b) Fefefaa =iwes 1 gefta semfia g s Fi
Y=AC+AB+C)+CB+C)
AT TR ST 1 AT ARG Gy |
Simplify the following expression using Boolean algebra :
Y=AC+AB+C)+CB+C)

and draw the logic diagram for reduced expression.

(© =T X U meEi agfEse W 2 e m =0 3t o= 1 2 | afeeE W
Y 1 STRiehal 9cd ®eld J1d hifew, Safh
Y=aX+bal |
Assuming that X is a Gaussian random variable with m = 0 and o = 1,
find the probability density function of the random variable Y given by

Y=aX+h.
@ wvE % @yel qE % foe, o 5(d) § fow e afwy # awoic) w1 Faia
Hifor |

100u(t) V i
€ WIve

f Tiw

T M 5Q§ 104
ferd 5(d)

SDF-U-ELTE 11



Determine current i(t) in the circuit of Figure 5(d), for all values of time. 10

100u(t) V L
Loy AN
P L)
100 V T 5Q § § 10H
Figure 5(d)

(6) Wh & V, = 220 sin 314 t G N Toh-thot arent srel-ei Fifa feseardt
(AfFewrr) wfte wh R = 10 Q wR &t omgfd = w1 8 | 39 frla (smseqe)
dicedl (V,) &1 Sl "eh, et garan () 3R sl Iw®im 92w
(TUF) 9@ S$IfST | ZFE®E & gidifgd aar $=fr $1v o = v4 9@

s |
L 2
2] B +
o= T/4 T
: VSQ §H§ A §R=109
220/12 V f
TTEHIHT
=7 5(e)

Determine ripple factor of output voltage (V,), rectifier efficiency (n) and
transformer utilization factor (TUF) for a single-phase half-wave
controlled rectifier circuit fed from a source V, = 220 sin 314 t to a load

R =10 Q. Assume firing angle a = /4 and transformer to be lossless. 10
™~ A
g 3 +
o =m/4 ](
Vs H V, é R=10Q

220/12V
Transformer

Figure 5(e)
SDF-U-ELTE 12



(b)

(c)

SDF-U-ELTE

T gaTR-981S §Hg hl Tas W I Wl 2 e+ ¢ 0 = 4 S/m, ¢, = 81 3R
pe =12 | I8 TOR-TES Th Hohd (f=et) 1 MHz & a9ddt a1 & &9 |
varid st 2 foeehl faga-&m & disar 1000 V/m ? 3 78 Feafw =9 f
A b @ R | I T wEgs H 20 pV/m FT AW Hhd GATE TEUT B
=1fRE, @t wgss i srfiehan =R TEUE Fd hIT |

An aeroplane flies over the surface of the ocean for which ¢ = 4 S/m,
g, = 81 and p, = 1. The aeroplane transmits the signal in the form of

1 MHz plane wave having an electric field intensity of 1000 V/m and
propagating vertically downward. If a submarine requires a minimum
signal of 20 pV/m for adequate reception, determine the maximum

communication depth of the submarine.

us dgfera % yer™ yurreft, fraehl @mea dieedt 400 V R, Th 1500 W
Y-shaeg WKl 0-8 ST qraw et W Agfd wecht B | @nga g o A
fesmen ufe %9 @ IR | /@ ww 900 W T yeRfi Hgfera wR woeft %
TR § el Srar & | aRafdd 98 wmea g H = ufy gt 2

A balanced three-phase supply system with a line voltage of 400 V is
supplying a balanced Y-connected load with 1500 W at a leading power
factor of 0-8. Determine the line current and the per phase load
impedance. Now, a balanced 900 W lighting load is added in parallel to

the system. What will be the new line current ?

NAND i &1 378 Fd g0 Uh w@afad (SHafeed) sghius Ht wrRift=a

shifs ok saeh wrifafy = a9y |

Implement Astable Multivibrator using NAND gates and explain its

operation.

13
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d) o= 6(d)# feu mu gfgy i wrEfwd gfifeafeat o feoft Hifse |

oVee=-30V

R Re
101;22%13 159§||§RL

X —
1 e
R, Reg ——C
Vs b Q i SR
T
7 6(d)
et & fer, g = 100
Ico=1mA
(Vep=40 V)

For the circuit given in Figure 6(d), comment on its operating conditions.

oVoe=-30V
R
Ry, ¢
osbity 523l 3R,
C
R
s 5R5§ e
VS
7
Figure 6(d)
For the transistor, B = 100
Ico=1mA

(at VCB =40 V)

SDF-U-ELTE
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Q7. (a)

(b)

SDF-U-ELTE

U A, &.378. 99 Fefafea star e gro sifiefem @
i 1
y(n)—zy(n—1)+ gy(n—2)=2x(n)
(i) @ hl A& kA TG Hifore, IS T §
x(n) = G]H u(n) ffas @1 |
(i) Tfa (3m=ege) y(jo) H g ik, 3R y(n) 10 HIT |

An LTI system is characterised by the following difference equation :

y(n)—%y(n—1)+ % y(n-2) =2 x(n)

(i)  Find the impulse response of the system, if the input to the

1 n
system is x(n) = (ZJ u(n).

(ii)  Find the frequency response of the output y(jw), and y(n). 20

fem 7(b) # Y MU JFET, S Sicedt fawTsis s & @19 &, % Ip 3N Vgg
% fauifia $ifre | 3@ JFET % stiafs yTea aR @ 2 6 Vp~ 7V R |

Vop
+12V
b,
B g Rp 3:3 kQ
6-8 MQ
T
Ry g Rg
1-0 MQ 22 kQ
T
=7 7(b)
15



Determine Iy and Vg for the JFET with voltage divider bias as shown
in Figure 7(b). The internal parameter values of this JFET are such that

Vp=TV. - 10
Vbp
+12V
Vi

Ry
Rp 3-3 kQ
6-8 MQ % D
Vp
Ry Rg
1-0 MQ 2-:2kQ
Figure 7(b)

© UH wHhiees (fGspim) wefi (Ster/mier) fae guefers gfaema X, fér
2, 3t @ fer zfifFa dieear v, it f8R SooM dieeal E W <@ o1 @
2, & fo fewmee 6 go% smier & o F R A A6 & e faga
st | o YafeE ST qun e 1, H 9o famgey s |
Show that the locus of the tip of the armature current phasor is a circle
for a synchronous machine (Generator/Motor) operating at a constant

terminal voltage Vi and a constant excitation voltage E,r with a fixed

synchronous reactance X,. Draw the phasor diagram and show the
circular locus of 1. 10

@ o= 7(d) ¥ g9 TU TS aoh TR Sl AR §9 H ey |

B—>~ D—Do—< 2

SDF-U-ELTE 16




P ——

Q8. (a)

(b)

SDF-U-ELTE

Reduce the combinational logic circuit shown in Figure 7(d) to a

minimum form.

D

Figure 7(d)

T T B A/D SaREfE 1 @ve (i) e ST ot 3% dee
fagra =+t wmsmsY |

Draw the block diagram of a single slope type A/D converter and explain
its principle of operation.

T 3-=00 a1 YaHH (WeAwRR) % =il & FrefaRas fafde € -

1 10 2
2 25 4
3 30 5

YUl (SAERera) wife gig (meR ) 3R @i it AT dB # Hifse agn @
AYHE <l AT HIY | g gifefaar Jm i |

A 3-stage amplifier has stages with the following specifications :

Stage Power Gain Noise Figure
3 10 2
2 25 4
3 30 5

17

Calculate the overall power gain and noise figure in dB and the noise
temperature. Assume matched conditions.

10
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(c) U guehr gftay = fe@mn mn & f5@® Al-ni-co-5 % I, = 1:0 cm & @
W Teh I= FrARITAAT (> o0) A B A @ §C § | BN, Al-ni-co-5
AN Y FAA F JATEIFR %A SR B | aY e (Feh
TS ‘g’ = 0-2 cm B), ¥ TS Trar 7107 8 |

Al-ni-co-5
% R Ap, = Ay =40 cm?
i, =dn 10~
7
8
T £l e A
=
—> lm fe—
Al-ni-co-5
o7 8(c-1)
afe Al-ni-co-5 9514 % B-H 3% i fgeta sguts & e w9 & srgmifaa foman
ST, o 38 = g gl S g 2 |
BT
- 1-0
- 0'5

Nl e

| | | |

H,‘kA/m —5b <40 L 3O 220 Y1001 49
a7 8(c-2)

W IH % U IR W@ (dre @) e 7 AT 9 un 38 IR a9y
e H JaTe (Fe) % 29 (By) %1 HH T HIC |

SDF-U-ELTE 18
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A magnetic circuit shown below consists of two sections of Al-ni-co-5 of
length /,;, = 1:0 cm embedded in a core of high permeability (n — ). The
cross-sectional areas of core, Al-ni-co-5 and air-gap are equal. The
air-gap length ‘g’ = 0-2 cm has neglible fringing effect.

Al-ni-co-5

B A

S

Am=Ag=40cm2
Mo = 4n x 1077

m

o Ag

B —> oo

-ﬂlmk—

i

Al-ni-co-5
Figure 8(c-1)

If Al-ni-co-5 material B-H curve in second quadrant is linearly
approximated, it can be given as below.

Linear I B, T
................... LR 10
Linear ! 405
H,, :
. g et o
H,kEA/m -50 -40 -30 -20 -10 0
Figure 8(c-2)

Determine the slope of load line for the problem and hence determine

the value of flux density (Bg) in the air-gap.

(d)
ROC ¥t 3ma hifsm |

Find the Z-transform of the signal g(n) = |n|a!™!. Also find the ROC.

SDF-U-ELTE 19
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CS (Main) Exam, 2020 [URC-UELTE]

YA STl / ELECTRICAL ENGINEERING
31971/ Paper 1
ReiRa &g : w7 a2 STfRIHTT 37% : 250
Time Allowed : Three Hours Maximum Marks : 250
T9A- weaeft favie arpdwm

P Tl I 3 8§ g Pt i v 5 e ud ;

Wﬁ%m?#ﬁ@vﬁﬁﬁwm?mwaﬁ?w#ﬁwy?/

Fieerf 1 FeT wier yo7 & I 7 E

o7 geqr 1 35 W?mmwﬁﬁémw#m—#—wwmmﬁ;ﬁ#wﬁ%m

dfrg |

I J/ 97T % 37 I3 a1 e 7w §

mﬁ%mmmﬂmﬁ%@aﬁwﬂqmwmﬁmwﬁﬁmwa 37N 37 FregT FHy

T PG J77-TE-T (FZ.H.8.) JcT & Ja@-3%8 T 3 Fide v 7 5391 7 Sifse | Hiferga ares

F AR o= et wrem 7 fore g IR W F o7 T A |

e HTETHIF 8, G Y SAiwST F T HHorg, 79T I R Fifrg |

T 7% e 7 &, mmwmmamwﬁﬁm?/

w#%aaﬁ#mmm#mmﬁ/aﬁmvﬁﬁ, T I F I F1 T F ST TR TE I -

7??77772773}/W—%—mgﬁwﬁww@ganwwmamﬁwm#mww@w
Question Paper Specific Instructions

Please read each of the following instructions carefully before attempting

questions :

There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and

in ENGLISH.

Candidate has to attempt FIVE questions in all.

Questions no. 1 and 5 are compulsory and out of the remaining, any THREE are to be

attempted choosing at least ONE question from each section.

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

Answers must be written’ in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space
provided. No marks will be given for answers written in a medium other than the
authorized one. o

Assume suitable data, if considered necessary and indicate the same clearly.

Unless otherwise mentioned, symbols and notations carry their usual standard meanings.
Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left
blank in the Question-cum-Answer Booklet must be clearly struck off.
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Ql. (a)
(b)
URC-U-ELTE

WUs A
SECTION A

R 1(a) o <tE TS FoNt (Fer) A T wgd @i Iafy q s @1 T R
3R T I t = 0 W @i foan S &,

G  t<0% R iy &AM T HIT |

(ii) ?«ﬁ(%a)%gaﬁ%gmmiﬂwmmmﬁﬁm

(i) t>oasﬁmiL(t)%gmﬁufﬁaﬁmaﬁtiL(w)wmmaﬁﬁq|

e .
20 Q \&(t=0 liL
+
tL 05 H
100V — e
100V —
+
"7 1(a)

The switch shown in Figure 1(a) has been closed for a very long time and
it is opened at time t = 0.

@) Find the value of i for t < 0.
(i)  Just after the switch is opened, find the value of i; (0%).
(ii) Determine the expression for ij(t) for t > 0 and find the value of
i (e0). 10
VWY i | l .
20 Q \&1 t=0 L
+
s 0-5H
100V — o
100V —
+
Figure 1(a)
qereiaTE AT WA x(t) = ¢ [u(= t + 1) — u(—t — )] H ¢ % 3@ ww@ & foe
Y@RE F15Y, JEl u(t) TF $H1§ T8 %o B |
Sketch the continuous-time signal x(t) =t [u(-t + 1) —u(-t - 1)] over a
suitable range of t, where u(t) is a unit step function. 10

2




(c)

(d)

URC-U-ELTE

Th 220 V, 8-4d arefl 99 Fusfera St urwd gy (@) A H 1200 IeH
(shedet) & aur 220 Q & Y B | I WX T WR @ AgHA Tfd W
50 A ST3T UIT odl g | WX & & uiuy ¥ aifed a5 gfady @1 9@ §@
Hifre afe gkt 718 40 Fiowa s & Sefe Frfn s@-omeot qof wR aw
HH W& W@ @ | 9E e 6 33 (weiR) F e g afuy i g
3 Y& ATHET =rereh 1 IfeliY 50 mQ B |

A 220V, 8-pole lap wound dc shunt motor has 1200 conductors and has
a field resistance of 220 Q. The motor takes a line current of 50 A at full
load and rated speed. Find the additional resistance required in the field
circuit if its speed is to be raised by 40 percent while maintaining its
torque output at previous full load value. Assume linear magnetic circuit
for the machine and resistance of each armature conductor as
50 mQ.

= e e o 1) ¥ e sifetren gifsrer 3w uftay gwiien wn & 1 A
Zifreetl i il e afer p=308 | WREI H Voo =+12V, Rg=15kQ
21

() uRgy w IEE FAE F U mEvEs R, W AW W@ AR qrfn

(i) SR 1 Ty Mg RI%W%WVCEQIWWWM

T #fifse fo6 T, otk T, M fefersia gifseet €
tVee
Ry
T,
i

10



A Darlington transistor pair circuit is shown in Figure 1(d) below. Both
the transistors have dc current gain B of 30. In the circuit Voo = + 12V,
RE = 15 kQ.

1) Find the value of R; needed to bias the circuit such that
VCEQ2 = 5 V for transistor To.

(i)  With the same value of R, as obtained above, determine the value

Of VCEQ]
Assume both T, and T, are Si transistors. 10
e VC C
Ry

Figure 1(d)
(e) Th 4x3 THHE aifds megg (PLA) @ frafafas qfemm wemt =
Wiﬁﬁx’m :
F, =BG +AB
' Fy=ABC +ABCD
F3= ABCD+ABCD
Implement the following Boolean functions with a 4 x 3 Programmable
Logic Array (PLA) : 10
F, =BG +AB
Fy=ABC + ABCD
F3=ABCD+ABCD
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Q2. (@ @@ & 2a)6) ¥ @it T fgom (2ae) sfay & h-y=e F@ fim |
afe fram & Seear @ia & @1 Avfishe ¥ 200 Q %1 IRAY 7, 9 qfwy

i Tt gfdsmen (Z,,,) %1 76 7@ HT |
10 kQ
e T VW —o
+ +
\'A 1 kQ <T 107° V, <:> 100 V4 V,
=7 2(0)()

Find the h-parameters of the two-port circuit shown in
Figure 2(a)(i). If the input contains a source voltage with series
resistance of 200 Q, find the output impedance (Z,,) of the circuit. 10

10 kQ
o . A 0
+ 4
Vi bk <T 10° v, 100 V, A
s . 5

Figure 2(a)(i)
Gi) T 2a)ii)A) # yeRia steet Foit (ferw) S =t f= 10 kHz H e
gty W =1e] 3R & foran Strar @ | wRay waq 3 swa @R i ffa
$ g (FR) | fRr = § framsfa 8, S oo @ I
YT i %I AT AR &7 2(a)((i)(B) F AR & | Foit (fe=) 1 =1
THG (AFEH) T, 1 A A I H BRE G 1) T A A

Hifvm |

R P
<

I r- Ton‘T’Toﬂ' ":

(A) (B)
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In Figure 2(a)(ii)(A), the ideal switch S is switched on and off with
a switching frequency f = 10 kHz. The circuit is operated in
steady state at the boundary of continuous and discontinuous
conduction, so that the inductor current i is as shown in the
Figure 2(a)(ii)(B). Find the values of on-time T, of the switch and
peak current of inductor Ip. 10

100V — — 500V
= 100pH 7%
s >1
(A)
Figure 2(a)(ii)
b)) T W wERTR gaaamy @ H  seRAtmge  (smEm)
JARBFA h(t) = [3e3t + 2t 73 u(t) B |
x(t) = 1073t u(t) o & fou o H sFhe y(t) I Hf, S&F ut) &
9g (¥9) %o 7 |
The unit-impulse response of a linear time-invariant continuous-time
system is given by h(t) = [3e73t + 2t e~3t] u(t).
Determine the system response y(t) for an input x(t) = 10e~3t u(t), where
u(t) is a step function. 20
(¢) difhs BeH F = Syrxyz (1, 2, 3, 5, 7, 11, 13) % AW TUThI & ANTHSA H1
R A * U uw Gy qiuy w1 afterera (fesmg) Sifsm |
Design a combinational circuit to implement the minimal
sum-of-products of the logic function F = 2yxy7 (1,2,3,5,7, 11, 13). 10
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Q3. (a)

URC-U-ELTE

=2 gmien ™ ufwy (R 3(a)) & i 2Rt O aftha Wk % 99w
ot yads +1 2 | wfre W % Ty 3o e R w1 g dha auge
TRy ofRga HiRE oK saF @Y dha a0 faun dieear afsw H om
Hif |

7 ofifste o giforet Q; @ Q 7 i fim wiftranend shmet: vy & o & |
JMYR GRISA ht F10F 7T ST |

Vd 2 T
7 2 Q2 ¥1b2
= A4
Iy i1
-Vee
&7 3(a)
7




“Shown below (Figure 3(a)) is a differential amplifier with a three
transistor active load. Draw the small signal equivalent circuit of its
output stage with active load and calculate its small signal differential

mode voltage gain.
Assume the output impedances of the transistors Q; to Qg to be
ro; to ro5 respectively.

Assume the base currents to be negligible. ' 20

T+ Vee

.2 -+ Vo
Ry,
1h v
17 Q i = ng d T =
M-
) ] Q2 \ lb2
= v
IQ ?d

- Vee
Figure 3(a)

b @ = 30)i) % aiwd *F AT » = 1000 rad/sec AH TART FR @
vV, /V, & AF fefa, af Ly = 1mH, L,=25mH 3R k=17 |

2Q

URC-U-ELTE 8




Let ® = 1000 rad/sec for the circuit of Figure 3(b)(i) and determine
the value of the ratio V_/V,, if Li=1mH,Ly=25mHandk=1. 10

2Q

Figure 3(b)(i)

() o 3b)i) # <At T T Aga I (Yead) W owwr @ v, G
R IRz, =(1-)Q 2,=01+j) Qam
Z,=(1+j0)Q &\

%l
+ +
V1 =30/45°V (~) Zy, V, =30/-45°V
Y
1= 3(b)(ii)
m(zﬁaa)xamY%wwﬁéﬁqmaﬂtuﬁmm%m

1a hifs |

An electrical network is fed by two ac sources, as shown in
Figure 3(b)(ii). Given that 2, =(1-j)Q2,=(1+j Q and

Z;, =(1+j0) Q.
Z, = Z,
+ +
V1=30@°V© Zy, @ Vy = 30/—45°V
. 4
Figure 3(b)(ii)

Find the values of Thevenin voltage and impedance across
terminals X and Y. 10
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(¢) U Haq (fsshie) 3dsH x[n] = nluln] —uln — 4] =1 7 &9 T HIT,
W& uln] T 1S UG (W) ITHA € |

Find the Z transform of a discrete sequence x[n] = n[u[n] — uln - 4],

where u[n] is a unit step sequence. ) 10

Q4. () U GOG-EF GHA x(t) = cos (2r 400t) F £, = 1600 Hz Sicrexif Rt W
wfefia fear st @ | wRigRia sgsn 1 4-fig DFT e shifg de e
3 hern-auish (WagH) 1 ARG ST |

A continuous-time signal x(t) = cos (2n 400t) is sampled with a sampling
frequency f, = 1600 Hz. Obtain the 4-point DFT of the sampled sequence
and plot the magnitude and phase spectrum. 20

® o 4b) § guie U sEeen fax % e DTl H R FA §Y T
qeaicrs ST aRae AtfimERfeda HifT |

ferT 4(b)

URC-U-ELTE 10




Design a synchronous sequential circuit with D-flipflops for a state

diagram shown in Figure 4(b). 20

Figure 4(b)

© AR R 4 & & oW R+ P e o (Reeer) ahuw gwriar w2 |
aifed 2 &% o9 (fhee) 6 Q.. afsd 5 9 qon f3w sRemr 10kQ 2 |
HUIE %1 99 C = 100 nF } | R, R, & AW @1 9% (Rbeex) 1 siqs

AR £, 91 FRE | (79 e 76 OP-AMP a1t 2)

,,C =100 nF
1N
AW
R
o—— AW =
Vi R, + >ﬁ"—"Vo
™7 4(c)

URC-U-ELTE 11




A first order low pass filter circuit is shown in Figure 4(c) below. It is
desired that the dc gain of the filter be 5 and the input impedance is
10 kQ. The value of the capacitor C = 100 nF. Find the values of R, R,
and the cut-off frequency f, of the filter. (Assume ideal OP-AMP) 10

,,C =100 nF
1A

TT

Figure 4(c)

URC-U-ELTE 12




Q5. (a)

URC-U-ELTE

w@vs B
SECTION B

ﬁas(a)ﬁmmaw-m@-ﬁ#ﬁaqﬁaﬁmﬁg (forst) =1 3
m@mﬁﬁmaﬁ.ﬁaﬁmmmmgﬁ#ﬁa
fopan smn @ 1 @ (Pree) U B oEd AW W BR W@ W R ) W =
AR el 0-2 Q R, 3 WX Feear fTH 25 Virad/see) & | Aot T
A W T F=Iier et B, et foR aa-sml 140 Nm 2 |

250 V rms _
50 Hz Z%o ¢ = fers
i [ ]
. ==

&7 5(a)
YR 5 60° TSI BT (Bt i) B it s § g AR 9
Haq 9 Sttt (foer) wea w9 g,

() e <R fRe i T iR |
(i) WA I rad/secﬁﬁil'?r%q |

i) A (fors) wfads & f@aw am & g9 9o = SaEgS (rms) 7F
gfthfera =i |

13




(b)

URC-U-ELTE

A separately excited dc motor is controlled by varying its armature
voltage using a single-phase fully-controlled converter bridge as shown
in Figure 5(a). The field current is kept constant at rated value. The
motor has an armature resistance of 0-2 Q, and the motor voltage
constant is 25 V/(rad/sec). The motor is driving a mechanical load
having a constant torque of 140 Nm.

250 V rms
50 Hz Z%D ¢ = constant
2 7 [y
| =

Figure 5(a)

For the firing angle of the converter being 60° and assuming the
armature current to be continuous and ripple free,

1) calculate the motor armature constant.
(i)  evaluate the motor speed in rad/sec.

(iii) calculate the rms value of the fundamental component of the
input current to the bridge converter.

& UK 9T §UhE, 0-1 m B ol qumeR wwhEl @ s @ |
ST WreIm 9 § | @ igrel % ot A gft 0:05 m | GFT gl b
f 50 cos 104 t Aee ) TH dleear IR H et B | AFwIw & Fefiwwl
T TN F GUTE ¥ B YaTed g arell fremem a1 al-Arer-e
(rms) A T I |

1 @ TwiEe % deear afiewr A uRewfaa $@ Guiea g/ # FiaeEga
(rms) A e amy & g BT |

7 ofifore foe 9o ﬁmaaﬁﬁgmﬁmeo:g}axlo—f’wm% |

A parallel plate capacitor is made of circular discs of radius 0-1 m. The
medium inside is air. The spacing between the two plates is 0:05 m. A
voltage of 50 cos 104 t volts is applied between the two plates. Find the
rms value of the displacement current flowing through the capacitor
using Maxwell’s equations.

Also show that the rms value of the total capacitor current calculated
from voltage equation is same as the displacement current.

Assume permittivity of free space gy = 3_16; x 10~ F/m.

14

10
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(c)

(d)

URC-U-ELTE

T e (i), 4-ydf o (femild &) woR 6 o AR
20 wiawd w9ur (feem) W siftehan sa-omel el w5 @ | W W=
HAfhad 9 AT TA-TE! HT U 2-8 B | Al 39k TTOH % vy Faw
dicedt # Tiedd FaT AT ®, A Wd -3 Wi i % e =maw
dicear i TUHET A IO WR el & gfowd & &9 | hife | 3g fafy &
39 TA-HTO T MO AFHT T (feT) W qul wR s-ereet & fvwe %
w9 7 oft hifsa |

# <A f ¥ 3T (fade) et @ gy 145 @ 9fd B qo Vet & @&
I gfcenen 10 8 3R grahT ahuy Wi R |

A three-phase 4-pole squirrel cage type induction motor develops
maximum torque at 20 percent slip. The maximum to rated torque ratio
of the motor is 2:8. If the input voltage fluctuates during its operation,
find the minimum voltage as a percentage of full load voltage allowable
to develop rated torque. Also find the developed torque as a percentage
of full load torque at rated slip under this condition.

Assume standstill rotor resistance of 1-5 Q per phase, negligible stator
side impedance and linear magnetic circuit.

s fg Tred dug Feg args a1 1 T Fw (fhed?) @ IR w0 % IfRfma
qIvd AU WA qan Sifad T § |

yefsta SifTe for 30 o9 (fFeet) & =0 B HP) #t oid
H(f - f,) + H(f + f,) = 2H(f,) Fgee T Aaw ], J&f H(E,) 3= & |
o= <fifore foh dew dehd m(t) 2 |

Vestigial sideband modulated wave is to be generated by passing a
double sideband suppressed carrier wave through a filter.

Show that the transfer function H(f) of this filter must satisfy the
condition H(f - f) + H(f + £ = 2H(f,), where H(f,) is constant.

Assume the message signal to be m(t).

15
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e) T 5() § weRfa ufwy % gER wrEm wwed I, I 3 I, % A9 W@

ENc el
1Q 12 Q 5Q
3 AAAN EHY o ANV
— —_—
I L,
10-6/0° A . )
1IN I,|3100 IclT—J5Q 201x<_>

™7 5(e)
Find the values of branch currents I, I, and I, as indicated in the
circuit of Figure 5(e). 10
1Q j2 5Q
AN 55—+ AN
—— —_—
| B I,

0sA® 4 g

oY

Ich—j5 Q

Q6. (a) U fawuvda (fewivce) qavw o & e fea afifeufomn & afioriss o
AT W T v WA AR A AT D I E | Ve S A ae
TR T8l & ?

Under what conditions do the attenuation constant o and the velocity of

Figure 5(e)

propagation v, for a distortionless transmission line, become
independent of the frequency simultaneously ? Why is it not practical to
have such a transmission line ? 20
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(b)

URC-U-ELTE

)

(i)

= 6(b) # e Yirdl ot eamal & @iy ww I=EH 2.
uade femmn @ R | 36 TRl g e § friw sue (o)
Tyt 95 w1 7 forn w0 B, A for frla avedr vt = v,
| | fem ) wafuswa: smafty £, aen wH g D % @Y =i 3R 9
formn ST R | WS dUTIEEl H dEEar ¥ TR W § W 6
frga-Rrer am S (1, frgy qon frfn dees S Av,) +
fore ssieh TRy el i = % ugt & wa Hf |

L TS
o—— N ———— >——
+ K e J
+
v, S ‘ cT R3V,
o7 6(b)

Figure 6(b) shows a step-up dc-dc converter with ideal devices
and elements. In its steady-state analysis the output filter
capacitor is assumed to be very large to ensure a constant output
voltage v (t) = V. The switch is turned on and off periodically
with a frequency of f, and duty ratio of D. With the help of
neat waveforms, find the expressions for peak-to-peak current
ripple of inductor (I}, peak) and output voltage ripple (AV,) at
steady-state in terms of circuit parameters and variables.

i D}ode
o—“ﬂﬁ?ﬂﬂf‘——»—{ > .
+ Ny, =
+
v, S/ C T R3V,
Figure 6(b)

= 6b) ¥ weRia s=rft d#t.d#H. diEds 4 vy = 12 V,
V,=24V,I =05A,L =150 pH, C = 470 uF, 3 f, = 20 kHz ? |
frgr-a-firex frfm dices S (AV,) 7o SEIS S urT (St duie @
ﬁm@a@ﬁ%)ﬁyﬁwwaﬁmw—qg(rms)mwhﬁ%ﬁsﬁﬁm

17




In a step-up dec-de converter shown in Figure 6(b), Vg =12V,
Vo=24V,1I,=05A, L =150 uH, C = 470 uF, and f, = 20 kHz.
Calculate peak-to-peak output voltage ripple (AV,) and the rms
value of the ripple in diode current (which also flows through the

- capacitor). : 20
(c) U 3MeY Yavrar (¥i9) ufwer i emgfty srfean = guid 1 2 |
.3 Hl(ﬂ
J
¢ ﬂ £ B_T T9UTdl = 2na

; I
+
ah
I
os)
oK
ah
+
=
ok
Y

=7 6(c)
30 WYY J WIS By % 919 Th FM &oha

t
s(t) =A,cos 2rnf, t +2n k J'm(t) dt]
0

H fanigloa #0137 © oaw wEEe (IFTE™ ) % Wy A y@
feren T\ & 2

Shown below is the frequency response of an ideal slope circuit.

L

J

B Br slope = 2na
Tl Ry M

i
I
os)
.S
Ih
<+
#s)
|8
Y

Figure 6(c)

How can it be used to demodulate an FM signal
t

s(t)=A;cos 2rnf t +2nk, I m(t) dt]
0

with a transmission bandwidth By, in combination with an envelope
detector ? 10
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Q7. (a)

(b)

URC-U-ELTE

U 220 V, 50 Hz, 3-%q1, qI-EAING 89-FSeh ya Seamafds & 6 g § |
24Aﬁﬁ3WW%§FﬁWWﬁWW(€ﬁﬁE)EﬁW
S et @ | g i § 27:0 A F R g o w1 % R0 08 A 8
U < vkl Bt & | FeATafe BT Xy & X 1 U 158 | 98 220 V
® TR § ArH-A-eme g R e € e 5@ R § 250 V sdem
Sicedl I ATTTEHaT Bt 2 |

()  yoEfdT g o 39S wew Yem ey wIRE QT ST WR
a Hifve |

(i) Al % Jeashiferh FueH o MG SO B A1 5 Ry § o
TeTa i R e Stftreman wifte 31 B |

. A i R e TRy e 2 )

A 220 V, 50 Hz, 3-phase star-connected salient pole alternator has six
poles. With a field current of 2:4 A, it produces rated terminal voltage on
open circuit condition. On short circuit, it requires 0-8 A field current to
produce an armature current of 27-0 A. The alternator has X4 to X ratio
of 1-5. It is connected to bus bars of 220 V line-to-line and its exmtatlon
required under this condition is 250 V.

@) Find the maximum power that the alternator can deliver and the
corresponding load angle with the excitation remalnlng
unchanged.

(i)  Also find the maximum power that the alternator can deliver if a
sudden loss of excitation occurs during the synchronised
condition.

Assume linear magnetic circuit.

2 R 7(b) & wefia smafy Rmtger diom R it -

FM > ]%F‘ﬁ' > . ——bﬁrh
aaT [SIER T HES Hohd
s(t) oft)
=7 7(b)
19
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(c)

URC-U-ELTE

a5t FRAR™ FM T s(t) T faee @ed § TR} St aes AR f, W
%%%ﬂﬁwm-ﬁwmmm% | fraft FM @ @ Tl @
ot HrerE TRUTTE G a0 W TR Sgfa (e feewes) e S
2 | g o e fR
s(t) = A, cos [2n £t + B sin 2r £ 0)]

sﬂﬁﬁwﬁ@mwmm,mﬁﬁ@?@mﬁ B T
¥ %9 2 afR feiw W g Sad felw T wiw Sia § el afehed
cos (27 £, T) ~ 1 3 sin (2r £, T) ~ 21 £, T 1 SAAA T |

Consider the frequency demodulation scheme shown in Figure 7(b) below :

Delay | — Envelope| _ Output

FM | D¢ z _

wave line % | detector signal

s(t) oft)
Figure 7(b)

Here, the incoming FM wave s(t) is passed through a delay line that

produces a phase shift of —;— radians at the carrier frequency f,. The

delay line output is subtracted from the incoming FM wave and the
resulting composite wave is then envelope detected. Assuming that

s(t) = A, cos [2n ft + B sin (2 £,0)]

analyse the operation of this demodulator when the modulation index
B is less than unity and the delay T produced by the delay line is
sufficiently small to justify the approximation cos (27 f.T) = 1 and

sin 2n f T) = 2n £ T.

a7 & woR ¥ UF THEAW @uael a0l o fgaAT 50 Vim R 3R IR T
10mégﬁf€uﬁisaﬂtmnﬁa§awﬁﬁ@mmamﬁaé|waﬁ
TR % e o1eL R qon e &1 % W i A |
ﬁa@aﬁﬁmmmﬁmﬁmﬁﬁwmsﬁmﬁwﬁaﬁgmaﬁi
guehia &t & 7 oft F ST )

um SR B g = 4n x 107 H/m 3 80=§€1;;x10‘9F/m% |

20

20



A uniform plane wave travelling in air is having an electric field of
50 V/m and is normally incident on an infinitely thick slab of dielectric
constant 10. Find the electric and magnetic fields just inside the slab
surface.

Also find the penetrated power inside the slab and the reflected electric

and magnetic fields from the slab surface.
Assume g = 47 x 10-7 H/m and ¢, = # « 10-° F/m. 10

Q8. (@) () 5 p UHIS AN FTe, 50 mA AR YT T4 40 mA W (FifeeT)
Y11 91 T SCR &I T Agshiicrs &g g T fen siar @ aik
o= 8(a)() ¥ wefa ity & waes frn ST &

SCR ! 9Tq] (31H) 0 % foIY avaes ~raw o =terE §a ST |

Pisgh=9 2
L1
20 Q
S Ak
100V —- % i
5 05 H
a7 8(a)(i)

An SCR having a turn ON time of 5 usec, latching current of
50 mA and holding current of 40 mA is triggered by a short
duration pulse and is used in the circuit shown in Figure 8(a)().
Find the minimum pulse width required to turn the SCR ON.

20 Q
e §5k.g
05 H

Figure 8(a)(i)
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(b)

URC-U-ELTE

(ii)

(1)

% 3-FAE, See-EAE, 6-4d, 50 Hz, 400 V, 925 rpm areft fos
(ferite Shot) TR hY ST HieX & w=e FeTgEm §

R;=02Q, R’ =03Q, X;=05Q, X' =1Q

39 Wi W 50 Hz A@N % ST 400 V H R dieear 3R 50 Hz %
= fRR V/f 39 aTet Sieedr dia gfaeimes & wiia (%) fean S

2 | o Shife

e 35 Hz AR a1 UI-WR I-T0 & Y HH T I,

e 600 rpm I TITd AT UI-WR FA-ATE0F H 80% WH W AGHT 3R
e 35 Hz AR QA1 650 rpm T T TA-3TY |

= Sfifte 6 st & (GoF) 3 At it vy — St-met 95 THT=R
Hieft Y@ E |

A 3-phase, delta-connected, 6-pole, 50 Hz, 400V, 925 rpm,
squirrel cage induction motor has the following parameters :

R;=02Q, R =03Q, X;=05L, X =1Q

The motor is fed from a voltage source inverter with constant V/f
ratio below 50 Hz and constant voltage of 400 V above 50 Hz
frequency. Calculate :

e Speed for the frequency of 35 Hz and half of full-load torque,
e Frequency for a speed of 600 rpm and 80% of full-load torque and
e Torque for a frequency of 35 Hz and speed of 650 rpm.

Assume motor speed — torque curves to be parallel straight lines
in the region of interest. 20

RS (TNeeEa) ® e § 3 i momr % g § R TR
=1 TRl Tcd He W] B, I S awehiia fdwe | ¥ T
F T WTRRrehdl e BoH AT & ?

o fore mrew, mrew it wE, A qen sEeht et faaor wed § |
Hifse |
22




URC-U-ELTE

(ii)

Which type of probability density function is applicable in case of
calculating errors with aiming of missiles/projectiles, if errors in
each of the two rectangular coordinates have independent
Gaussian probability density functions ?

Find its mean, mean square value, variance and its cumulative
distribution function.

msﬁﬁq%@zﬁmm?ﬂtwsrﬁamﬁﬁvﬁmm
T R, ﬁaﬁﬁgaﬁraﬁ@@waﬁ)mﬁ%ﬂ#m%qgﬁg
We

ﬁﬁaﬁ?ﬁt%ﬁmﬁwmﬁwwwx-maﬂtvmmw

H@%&Em%lwméﬁguﬁwmﬁw%ﬁaé,

mﬁﬁq%mﬁmﬁwﬁ%XWYaﬁmma@%m
W B | AGRER T H B THER R o I wm
qa-forg @ g (srafq = gf) # Frefim fen w1 o & 2 @
TTehdT v Bo foaaw qon we W, saeT o e sk B
% I W& | B I A W g FRT |

Suppose an archer shoots at a target, 3 m in diameter for which
the bull’s eye is centered on the origin of an XY coordinate system.

The position at which any arrow strikes the target is a random
variable having an X-component and a Y-component. It is
determined that the standard deviation of these components is
1

pu— m’

6

l.e. O'X = 0'y =

| =

Assume that the X and Y components of the hit position are
independent Gaussian random variables. What is the type of
random variable that can be assigned to the distance of origin
from the hit position (i.e. the miss distance) ? Write its
probability density function and find the mean value, its
standard deviation and the probability that the target will be
missed completely.

23
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(c)

URC-U-ELTE

& 150 KVA, 11 KV/415 V, 50 Hz Teh-sel TRenfes (zraHit) hr Afman
T &t 50 Hz, 125 KVA, 0-8 lag pf R W 98:5% 8 | ¥ gifeufy & suss
e qun ¥ER T B ek it U ¥ | EE (ees) SAgh waert
40 Hz O T LW deed A1 sgat 31970 KVA 3R 613 ¥ o6 HR T
gfonfs <t gaaar Fra iR |

ar <hfre i aRofe $ e ¥ g @i R x =167 |

A 150 KVA, 11 KV/415 V, 50 Hz single-phase transformer has maximum
possible efficiency of 98:5% at 50 Hz, 125 KVA, 0-8 lag pf. load. Its
hysteresis and eddy current loss components are also same under this
condition. Find the transformer efficiency at rated KVA and unity power

factor load with its supply frequency changed to 40 Hz at unchanged
input voltage.

Assume Steinmetz constant x = 1-6 for the transformer core.

24
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Question Paper Specific Instructions
Please read each of the following instructions carefully before attempting
questions :

There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH.

Candidate has to attempt FIVE questions in all.

Questions no. 1 and 5 are compulsory and out of the remaining, any THREE are to be
attempted choosing at least ONE question from each section.

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

Answers must be written in the medium authorized in the Admission Certificate which must be
stated clearly on the cover of this Question-cum-Answer (i QCA) Booklet in the space provided.
No marks will be given for answers written in a medium other than the authorized one.

Assume suitable data, if considered necessary and indicate the same clearly.
Unless otherwise mentioned, symbols and notations carry their usual standard meanings.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank in
the Question-cum-Answer (QCA) Booklet must be clearly struck off.
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WUs A
SECTION A

Ql. (@ f= 1) ¥ wffa ffuwgr swws ¥, y-u=« Y1, =38x10738,
Vpp=5x1028qA y =y, =0 % & § A @ TCE | 200 Q W F

RN dleedl i HH FTd hifoT |
2H 4 2
’—12%25\—0—>—‘ —<—O0———
| Rugr |2
Y TTcTshH 200 Q
I

100 sin (2t) @ I—L

_]’N{

5
T

o7 1(a)

0-:01F

In Figure 1(a) shown below, the two-port network is characterized
in terms of y-parameters with Y15 33x1073 S, Yoo = 5x1072S and
Yi9 = y211 = 0. Find the voltage across 200 Q load. 10

Two-port _
% Network o 200 O
100 sin (2t) @ ’—‘-“ Load

Figure 1(a)

HXS-U-ELTE 2



(b)

(c)

HXS-U-ELTE

fom 1(b) # weRiia "@aha & fou, "@oha X(t) H Gqof ot A Er Hif |
y(t) = X(10t — 5) &1 3@ Ht HifSw |

A X(t)
2
CEETR
fa7 1(b)

For the signal shown in Figure 1(b), calculate the total energy of the
signal X(t). Also sketch y(t) = X(10t — 5).
A X(t)

Figure 1(b)

T 220 V dc HFR %A X H1, AW Ifelig R, = 0-13 Q, &% wRAy
R¢ = 250 Q 1 ¥0H 56 230 W 8 | WX % 1440 rpm W 01 WR R e
O TS 9T 1 4F 9-5 A 7 | Fafafed w1 am 3 hifse

()  Torfaa (3co=) =it wifh

(i) fiq wfw

(i) ¥R (A1) Fe-3e

(iv) 9O YR q&Far

A 220 V dc shunt motor has armature resistance R, = 0-13 Q, field
resistance Ry = 250 Q and rotational loss 230 W. On full-load, the line

current is 9-5 A with the motor running at 1440 rpm. Determine the
following :

(1)
(ii)
(111)
(iv)

The mechanical power developed
The power output

The load torque

The full-load efficiency

10

10




@ Fm ud) ¥ el gifsrex afts & fou, Sgorm d@qw g/ I 1 98 w9 9
IS S HoTEh ST 1 HH 1 mA T 3, I T = 300 KW B = 80, V, = oo
A Vp =26 mV & |

VCC = 25 V
HQI
AN
20 kQ
4%1-6 kQ
7 1(d)

For the transistor circuit shown in Figure 1(d), determine the value of
reverse saturation current, Ig, that would give a collector current of
1mA,if =80, Vy = and V=26 mV at T =300 K. 10

VCC = 25 V

Qq

1:6 kQ

2?%‘\1
i

Figure 1(d)

(e) TR wftnfya =qeer aiféhes Bem W famm Hifv

F(A,B,C,D)=AC+ AD+BC+BD+ABCD
A, B, C 3R D %! a9 =R A haet i dIfehsh gRI 1 T4 i 50 39
B o HRAFEIA & I drfehes IRUY gEarfad Hifvu |

Consider the four variables logic function defined as follows :

F(A,B,C,D)=AC+AD+BC+BD+ABCD
Assuming input variables as A, B, C and D, propose a logic circuit using
only three logic gates to implement the function. 10

HXS-U-ELTE 4



Q2. (@ T 2(a) ¥ R iy =1, wr wfoamen z, ¥ gwew Jafm gugen 7@
I | JAferkam Wit st & forw 2, 1 e off sma i |

{00 k=05 20

—

10040° @

=7 2(a)

Find the Thevenin’s equivalent of the circuit shown in Figure 2(a) below

as seen from the load impedance Z;. Also find the value of Z;, for

maximum power transfer. 20
oy
=41 3 = A0k
j4Q j9Q
10040° () %
2Q
i3 Q
Figure 2(a)

(b) () FFEA (a@qm) X[n] * h[n] ¥ 7orT e, st
0.4 [lj_nu[— 1:-9)
2
hin] = uln - 2].

HXS-U-ELTE 5
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Gi) T 2b)Gi) § weRfa g%d X¢t) ® fomm fifse | 3@ faa ° weffa
STRIATHR Tq=C Tohd V(t) & ETUe Hehd X(t) T fFequr HifSw |

AX(t)
3 ke
9l A V(t)
11— & !
: : : it T
0 1 2 3 4 =1 1
ferT 2(b)(it)

1) Compute the convolution X[n] * h[n], where
1 =N
X[n] = (Ej ul-n-2]

h[n] = uln -2].

(i)  Consider the signal X(t) shown in Figure 2(b)(ii) below. Represent
the signal X(t) in terms of rectangular pulse signal V(t) shown in

the same figure. 20
A X(t)
3 A &
e :
e = 2
0 Frias 8 -9 -1 1
Figure 2(b)(ii)




(c)

HXS-U-ELTE

= 2(c) # weftia ufwy w famm Sifse | amn for gwew & f@w A, B 3fk ¢ asft
=1 (@) 8 | A, B3R C & et o faow wohm & 3= (26) 81 w fofa Y1
I BT ITUferd B | 3W WhE ! FId SHIFTT S Y I I &R W A QT | 39
gftaer st D-feeru-waral o1 5= w3 & fore afiafda $ifse |

A

J X J el

B———> CLK | > CLK

K CLR 5-CLR
o Lo 47

o

a7 2(c)

Consider the circuit shown in Figure 2(c) below. Let inputs A, B and C
be all initially LOW. Output Y is supposed to go HIGH only when A, B

and C go HIGH in a certain sequence. Determine the sequence that will

make Y go HIGH. Modify this circuit to use D-Flip-flops. 10
A J X J 'S o
B > CLK > CLK

K CLR K CLR
e J__—— v _:[_

i * 1l start

Figure 2(c)



Q3. (a) () uwemst f6 5@ = 3(a)i) # WeRia ufuy &I AFERT yau® &1
SR td g FfHa feram sem, R g |

VREF © VW

&7 3(a)(i)

(i) wwEsT f6 IR wifeafedl =t fF 3(a)Gi) ¥ ewiy sgEr Rafda =t

fezn e, &t == Eem |

VREF ° VWV

Q .

A 4 IX

< ¢

s

1

=7 3(a)(ii)

(1) Explain what happens when a circuit shown in Figure 3a(i) below
is constructed using logarithmic amplifier.

VREF o VWY

Q /" Ix
A e Qz

e Ve

1)
i

Figure 3(a)(i)

HXS-U-ELTE




(b)

HXS-U-ELTE

(ii) Explain what happens if the topology is modified as shown in

Figure 3(a)(ii) below. 10
| Ix
Q Qg
1y = =
A e A4 AT B l
el Vi
i
Figure 3(a)(ii)
i 3(b) ¥ weftfa aftas % faw dieear V() 6 T E9 F O b ®9H
Hifr,
10 Q 4H
VWW\— =11
- -
v(t) @ 0-1F — V; q I(t) <> 20V
1o 3(b)
&l V(t) = 10 sin (6t + 60°) V 3 I(t) = 5 cos (4t + 30°) A & |
For the circuit shown in Figure 3(b), calculate the voltage V(t) as
function of time,
10 Q 4 H
VVW\— 558
+ +
vo(~)  01F TV (b It) g) 20V
Figure 3(b)
where V(t) = 10 sin (6t + 60°) V and I(t) = 5 cos (4t + 30°) A. 20
9



(c)

Q4. (a)

HXS-U-ELTE

= Ay (Ww)ﬁ%&a‘iwwm%@m%mﬁ
g fehan T R |ﬁrhy(t)=xl(t)x2(t)ﬁﬁam%%qa®?ﬁXl(t)
aAT X,(t) =i e feram man @

3T X;(t) = 10 sin c (10t) T Xy(t) = 2 cos (1000 nt) &, A Frfa wha
R TR & qRETT hY 70T HIRTC T SEHT SE Hife | 9T ® Tgeh
BRI TR & U BT IP@ HIRAT qun 3= frg Hifd |

A mixer (analog multiplier) is used as a process in some analog
communication systems. Two signals X,(t) and Xy(t) are mixed to
produce the output y(t) = X, (t) Xo(t).

If X;(t) = 10 sin ¢ (10t) and Xo(t) = 2 cos (1000 nt), then calculate and
plot the magnitude of the Fourier transform of output signal. Further,

specify and prove the property of Fourier transform used in calculations.

SN e
1 Z2

sk (O SR B

R (l—z_1+gz_2)
9

T 73 W o= hifsw qon Fefefad 6 mom Fifso

(1) @ H & SR

Gi) ¥ TRfSwe feafa & forg 3 61 ug sfman

(i) IR fEufd y[- 1] = 1 a0 yI- 2] = 2% forw @3 i vg smfEn

H(z) SR YEl¥id STl e 9Tl Ush 318dd

Consider a discrete time system with transfer function given by

T na
_Y(Z)_ Z —§Z

_ R(z) 2 (l—z_1 +gz"2).
9

Calculate the following :

H(z)

(i) The impulse response of the system
(ii)  The step response of the system with zero initial conditions

(iii) The step response of the system with initial conditions yl-1] =1
and y[- 2] = 2

10

10

20



(b)

HXS-U-ELTE

@)

(i)

(i)

3 4(b) ¥ wehfa aifhe uftay =1 gcem, aifhes T J6 w6
AT FeIar drfereht fHior stes hifdu |

Th 8 H 1 950 (WedliaeR) a9 dlfeheh gRI o1 YN fefefad s
%1 HEAFEIT B b fore FHif

FA,B,C,D,E)=Xm (0, 1,2,4,5,6,7,18, 14, 20, 21, ..., 28; 29, 30, 31)

Dy 0
D, 1
D, 0
Dj 1
q —00
01
D4 g ——10 %
D5 1 £
o ; So S
D, i 2 51
So

=7 4(b)

Verify by determining the logic equation for the output and by
constructing the truth table for the logic circuit shown in
Figure 4(b).

11




(i) Use an 8 to 1 multiplexer and logic gates to implement the
following function : 20

FA,B,C,D,E)=Ym(0,1,2,4,5,6,7,13, 14,20, 21, ... 28, 29, 30, 31)

D, 1
D, 0
Dg ;|
b —00

01
o £ —110 T
D5 1 o
Dg 0

Ss.-S
e e

So
Figure 4(b)

(© T 4(c) ¥ waRia ydfiw yadfs (safén wefierr) & s o afed =1 9.
T T | Ry — 0 I Ry — 0 fe & aftom o ssmen #ifo |

out

HXS-U-ELTE 12



Determine the closed loop gain of the inverting amplifier shown in
Figure 4(c) below. Explain the result if R;—>0 or Rg—>0. 10

out

Figure 4(c)

HXS-U-ELTE 13



Q5. (a)

(b)

HXS-U-ELTE

Qs B
SECTION B

T ATEREY de TS (FW), T R = 10 Q 991 L = 20 mH & VR H
T & 2 | de YEE dieedl 100 V2 | Hhdsh 50% F4 = b A9 2 kHz
&1 arrgft v et ot @1 | R qen Rre-d -t Sitw aw w A,
43¢ 7H a de W % wfewrd & €9 H Ha HIT |

A step down dc chopper is feeding a load of R = 10 Q and L = 20 mH. The
dc supply voltage is 100 V. The chopper is switching at a frequency of
2 kHz with a duty cycle of 50%. Determine the load current and the
peak-to-peak ripple current as an absolute value and as percentage of dc

value. 10

11551%!?'1:‘3[cs=0,z—:=808r?'f?aﬂ p:pouraﬁwﬁﬁgmﬁamﬁeﬂamw
HZh

H = 10 sin (108 t — 2x) a, A/m

o veiid |
Frafefiga =1 7@ 3 HifSe
G)  foemm g =

Gi) forga &= e

In a certain material with 6 = 0, € = gy &, and p = pg pp, the magnetic
field intensity component is given by

H = 10 sin (108 t — 2x) a, A/m.
Find the following : 10
(1) Displacement current density

(ii)  Electric field intensity

14



(c)

HXS-U-ELTE

o 5(c) ¥ weftia us whic waifsa wftonfim, 11 kv, Bi-wen, 50 Hz 9= 4
qifta & | fecfiaes aoft v § gifa € ot w ufeiesia YR &1 10042 V™
1100 A Y& it & | Fi-shett Ye (Teers) i shetl 350 ABC 2 |

(i) O aRonfHs &1 B0 U giEhera hifs |

(i) Tiehen foen 4 vy @ wem A H dieeal & TUG A G I a9
3% AT IV bl AT HIfST |

100/2V sferref W

=7 5(c)

A Scott connected transformer shown in Figure 5(c) is supplied from
11 kV, 3-phase, 50 Hz mains. Secondaries are series connected and

supply 1100 A at a voltage of 100+/2 V to a resistive load. The phase
sequence of the 3-phase supply is ABC.

(1) Calculate the turns ratio of the teaser transformer.

15



(i)  Calculate the line current Iz and its phase angle with respect to

the voltage of phase A to neutral on the 3-phase side. 10
Teaser
P 1, e 1100 A

[ ] [ ] A
11 kV, 3-phase supply
Ny
BN
Rt :

Figure 5(c)

(d) UH UMW 10 kW a1Eeh & d1 11-2 kW IATSd har & Jafeh Tohed ST a0T gRI
Higera gia1 8 | Higed gEehish ot AT KT | A aEw Wy & WA §
= s A g oft 50% Higed W Aiglad gar 8, @ |qul Sfva Wit Al
ToET S |

A transmitter with a 10 kW carrier transmits 11-2 kW when modulated
with a single sine wave. Calculate the modulation index. If the carrier is
simultaneously modulated with two other sine waves also at
50% modulation, calculate the total power transmitted. 10

@ Fm 5 # weffa whes ¥ R v 04 =2V @ i(0+)=§A §
t > 0% fAC v (t) % HH hY 70T AT |
30

Cl= 05 F

e 5(e)
HXS-U-ELTE 16



Q6. (a)

(b)

HXS-U-ELTE

For the circuit shown in Figure 5(e), VC(0+) =2V and i(0+) = gA.
Calculate the value of vC(t) fort > 0. 10

Cl= 05 F

Figure 5(e)
TS 5 AA (6, =80, w.=1, 6 =4 S/m) +Y-fewm © wafa w W g
WWW%W%aﬁﬁamH:o-lsin(lolont—g)axA/m
21
Y = 0 R =1 &1 9 37ra ifvre

@ &fve fees, 9 (3RG) sfhem, @nded qur gad Tes (fea
29Y) |

(i) 98 T &1 H 1 =M 0-01 A/m 2 |
(i)  Y=05(m) W t % %eH & &9 § E(y, t) a9 H(y, t) % e =isis |

The magnetic field intensity of a linearly polarized uniform plane wave
propagating in the +Y-direction in sea water (6, =80, u.=1, 6 =4 S/m)is

H =0-1sin (1010 nt — g) a, A/m.
At 'Y = 0, determine the following : 20

(1) The attenuation constant, intrinsic impedance, the wavelength and
skin depth.

(i)  The location at which the amplitude of H is 0-01 A/m.
(iii)  The expression for E(y, t) and H(y, t) at Y = 0-5 (m) as functions of t.

o 6b) & weftfa w frwem g (Bie) whieims (=), & Y-8Aifa
R=109§ﬁwaﬁuﬁﬁ%ﬁawﬁm&am%mmﬁmm%l
sfceies # de Faw Vg = 400 v @en frfa smgfy 50 Hz 3 | 4R shiems
180° =Teteha faen # wrisfier 8, @

(i) ¥R 9T %1 rms T FTd I,

4
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(ii) m%ﬁngﬁﬁﬁWWrmsmmﬁm, ‘
Gii)  Trta wifes sma hifse, 3k
(iv) el deedl 9T A1ET dieedl & qul ®41 il STRREd HiT |

st

b c

? @
¢
? &

L
5
? @

1 &

L
L <
L

=
Ciﬂ KT D, ?ﬂ (7 Dg l< D,

R
R R
— ANV 5 — AWM
n
a7 6(b)

A three-phase bridge inverter shown in Figure 6(b) is used to feed a

Y-connected resistive load with R = 10 Q per phase. The dc input to the
inverter Vg = 400 V and the output frequency is 50 Hz. If the inverter is

operating with 180° conduction mode,
(i)  compute the rms value of the load current,
(ii) compute the rms value of the current in each switching device,

(iii)  calculate the output power, and

(iv) draw the waveforms of phase and line voltages. 20

18



L L L
Qq Q3 Qs
ol < D, B ’( Dot o < D5
L L L
Vg —-_5 a b c
L L L
Qy Qs Qg <
5] < Dy v < D Dy
R
R R
Figure 6(b)
() wH ST o wm siifoss Tfr 6 7w 3 s aefess = X qun sot o9
%o ffefad &
2
N {K(3—x R OTRT)
0 HAYT
dl, K % #F 1 e Hife qon ww # agfes IR % 12 3 #u En
TTRrehal {1 i |
Let the measurement error of a physical quantity be defined by a
random variable X and its density function as follows :
2
£ {K(3—x Yoi—1 skl
0 elsewhere
Determine the value of ‘K’ and find the probability that a random error
in measurement is less than 1/2.
HXS-U-ELTE 19
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Q7. (a)

HXS-U-ELTE

s Ban, 195 MVA, 15 kV, 50 Hz a1 (RR) 831fd geashiiie 39 &

forg frferfiga e sties T U &
o qige gdeor
Ir (A) 150 | 300 | 450 | 600 | 750 | 900 | 1200

()

(ii)

(iii)

Vi &V) 1895 | 75 | 11:2.| 136 15 15-8 | 165

Y qiaY e
Ir=750 A, I, = 7000 A
SR &1 gfqUy 9er 2 |

Al UNUY AU Gk, Y UNUY AU F5h, 91g <A @ adl
uftafdd ary sraua W@ @ HifT |

Joudhifetsh JfdaTd 1 STEI q9T Tq< HH pu H 1A HIWT |

afe geaeptierss o9 i fuifi@ diecar qon 0-8 swemh Wi e W
100 MVA Y&H T &, af Jifsd &3 €1 1 §H 1d Hi |

The following test data are obtained for a three-phase, 195 MVA, 15 kV,
50 Hz star connected synchronous machine.

()

(i)

(iii)

Open circuit test :

I (A) 150 | 300 | 450 | 600 | 750 | 900 | 1200

Vi &V) 8956~ 75 11:2 | 13'6 15 15-8 | 165

Short circuit test :
Ir=750 A, I, =7000 A
The armature resistance is small.

Draw the open circuit characteristic, the short circuit
characteristic, the airgap line and the modified airgap line.

Determine the unsaturated and saturated values of the
synchronous reactance in pu.

Find the field current required, if the synchronous machine is to
deliver 100 MVA at rated voltage, at 0-8 leading power factor. 20

20



(b)

(c)

HXS-U-ELTE

U fiwer, pi-an anfes & wiads, w e, vaahe, 220 v,
50 Hz 9g/I & =1ferd 2 99 R 9y 20 Q R |
w&%ﬁhm,aﬁwmﬁ’hmﬁw%aﬁq,zﬁ
fr=fafaa #1 o= 3/ $ifvm .

(i) foemem @i o

(i) Frid 9/ #1 rms qo s wm

(i) oTSRET 9T T rms T 3fEa g

(iv) Tewero 6 gerar

(v) Faw PF

A three-phase, full-wave thyristor bridge converter is operated from a
three-phase, Y-connected 220 V, 50 Hz supply and the load resistance is
20 Q.

It is required to obtain an average output voltage of 50% of the
maximum possible output voltage. Determine the following :

(1) The delay angle o

(i)  The rms and average output currents

(iii) The rms and average thyristor currents

(iv)  The rectification efficiency

(v)  The input PF

T BIfEd SO0 ofe o e widamer Zy =50 Q B | 3Eh! wwaTs
30 m 2 qYT Ig 5 MHz W &1 el & | |18 & Th Zp, = 60 + j50 Q IR &

a1y ey fohar T | M ATET W HeAl AT u = 0-6¢ B, A FreAfafad

HHE A9 Eﬁﬁ’m :

()  9EEE e

(i)  STH qOT T ‘S’

(i) e wftemen <z, 0

A lossless transmission line has characteristic impedance Z; = 50 Q. Its
length is 30 m and operates at 5 MHz. The line is terminated with a load

Z1, = 60 + j50 Q. If the phase velocity u = 0-6¢c on the line, find the
following :

(1) The reflection coefficient ‘I”

(i)  The standing wave ratio ‘S’

(iii)  The input impedance Zy’

2]
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Q8. (a)

(b)

HXS-U-ELTE

B = 2 quT vad = @ 5 PSD S, (w) = 10710 8, ¥ §F% T FM H9X
yoeft % fou fefa SNR = 28 dB U a1 8 | SUR ufgeht (39 §vg) Heha
m(t) TREA 8 15 kHz W ufgw-difi 8, qo1 30 WRor (Sfem) =1 w=m
foram T 2

frefafiaa =1 v 3@ Hifse

(i) 9T Hehd Wk S;

(ii)  fofa weka wfw S,

(i) ffa @ ol N’

For an FM communication system with f = 2 and white channel noise
with PSD S, (®) = 1010, the output SNR is found to be 28 dB. The base
band signal m(t) is Gaussian, band-limited to 15 kHz, and 3¢ loading is

used.

Determine the following :

(1) The received signal power ‘S;

(i)  The output signal power S;’

(iii) The output noise power ‘N’

ws e, 4-9d, 50 Hz Y00 61 1 goish Sfalg 4-5 Q/l q Mg
afaeen #, goles uftay # foreht smer oty & form wftema 85 Q/ebem @ 19T
1 TG FA-3T01 85 Nm 2 | e % dieear ura (firrae) #t Foa 71d g,
frafafea &1 9 s1@ Hifse .

(i)  TfadH raEdn ® goieh h dreedl

(i)  fE goteh 1 yeeh e § 3 Q wfodiy Sirer T A, @ Yadd S-St
(i) 0-03 @Yo (feaw) = sraeen ¥ wuies Y A Sreear qon S-3TTeol

A three-phase, 4-pole, 50 Hz induction motor has a rotor resistance of
4-5 Q/phase and a standstill reactance of 85 Q/phase with no external
resistance in the rotor circuit. The starting torque of the motor is 85 Nm.
Neglecting stator voltage drop, determine the following :

(1) The rotor voltage at standstill

(ii)  The starting torque, if a 3 Q resistance were added in each rotor
phase

(iii)  The rotor induced voltage and the torque at a slip of 0-03
22
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(c)

HXS-U-ELTE

Tsh 220 V, 1500 rpm, 10 A, 37T (92%) & IAfIa de WX T W= Ifaliy
139 8 | 38 Uh 230 V & ac € dieedl, 50 Hz & TN TH el
pi-fafa dg feesd @ wi@ fen st 8 | yR 9w W wad 9 e
Frafafaa 1 v 59 Hifse .

(1) 30° JESH IV JAT 5 Nm S-AT00 W qre i 1fd

(i)  45° FESH BT FAT 1000 rpm Tfd T e se-ameol

A 220 V, 1500 rpm, 10 A separately excited dc motor has an armature
resistance of 1 ohm. It is fed from a single phase fully-controlled bridge
rectifier with an ac source voltage of 230 V, 50 Hz. Assuming continuous
load current, determine the following :

(1) Motor speed at the firing angle of 30° and torque of 5 Nm
(ii)  Developed torque at the firing angle of 45° and speed of 1000 rpm

-
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CW”. SE“Z \r,i E?”WOZZ fCRN A-F-ELTEI
dga s9iad / ELECTRICAL ENGINEERING
T91-9A 1/ Paper I
et 77 : @i a2 SfeHan 7% : 250
Time Allowed : Three Hours Maximum Marks : 250
vA-uF Traeht favie srgewm

FAT T9T & I 37 @ Gd [AFA17Raa Tede 37797 &t qqd% U8 -

$59 3118 37 & 571 31 @Sl 4 favifsrd & ao f@=at Sk siget @il 4 59 §U 8 |

Tiemreff #1 o7 qier Jo1 & IW a7 & |

97 G&g1 1 3R 5 e & a1 a1l Jv71 4 8 TA% GUE § FH-G-FHH Tk 97 G 1781 a7 Je71 & IR
e

Y% JI/HIT F 3 39F T3 T T F |

Yl & IR IH] Fieha G q for@ S ey s 3g@ e Yav-97 3 1391 1 8, 3R 37 q1egH Fl
T2 IGgE Jo-TE-IH (7. H1.T.) JRa®l & J@-958 W 3fad 1Hiqee T T 1631 FIHT Fiieq | Jifedd qreqd
& S7faRE 3 [HH1 e 7 @ T I T F5 37 781 5ol |

Ife VI §l, T ITYH A H FI7 HITT, T ITH! [Hieee Hg |

TG 7% IIglad 7 &), Taa adl Igract! Jaleid J17e 79T 4 g & |

Yol & Il 1 T FHFER F AT | IR FieT 787 7, d 997 & I} #) T #) STl =98 98 IR I
e T & | FeT-8E-IW (F.H.9.) JaH1 § GIcl SIST a7 g6 A IS I Fl T Y & Fel Tl
Y |

Question Paper Specific Instructions

Please read each of the following instructions carefully before attempting questions :

There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH.

Candidate has to attempt FIVE questions in all.

Questions no. 1 and 5 are compulsory and out of the remaining, any THREE are to be attempted
choosing at least ONE question from each section.

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

Answers must be written in the medium authorized in the Admission Certificate which must be
stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space provided. No
marks will be given for answers written in a medium other than the authorized one.

Assume suitable data, if considered necessary and indicate the same clearly.
Unless otherwise mentioned, symbols and notations carry their usual standard meanings.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a question
shall be counted even if attempted partly. Any page or portion of the page left blank in the Question-
cum-Answer (QCA) Booklet must be clearly struck off.
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WU A
SECTION A

Ql. (a) T 1(a) ¥ Twiw v ufmy & forw vy, V, R nfya e gro smyfd < 78
Itk o WH Fd IR |

60V
2A 5Q 2Q 8 A

3Q

m

= -/ 4

For the circuit shown in Figure 1(a), find the V;,, V5 and power supplied
by the dependent source. 10

2A 5Q 2Q 8A
——MWAW—(= +) AN —<—
3Q
v (O
-

4i

Figure 1(a)

CRNA-F-ELTE 2



(b)

(c)

(d)

dcamsh ek 1 (Th) Il Yed=Teh 9qd o SMIS % INUR 0-8 V 3
dleedl % HRUI I 3 G 1 HH URehferd AT | 22°C THHE W SATE
1 AT TJMH 9T 12674 x 10713 AR |

[fieesm™ fEie K = 1-38 x 1023 JK™1, 309 &1 e q = 16 x 10719 C
= g

Calculate the forward current caused by 0-8 V forward voltage across
the diode with ideality factor of semiconductor material as 1.
The reverse saturation current of diode is 12674 x 10713 A at a
temperature of 22°C.

[Assume Boltzmann constant K = 1-:38 x 10723 J K1, charge of electron

q=16x10"19(]

frif@ ateear w 75% Fuifa ar &t smgfd wd T9a 250 kW, 230 V g1
Frutfa 9 % e <l iwd wy iy Sefora S it garar I e | smER
g Foft &5 % ufaly sES: 0-009 Q 3 0003 Q & | URE (W) &F H
Wl 13 A 2 | I8 Wi 5@ form fopeh wr fit A it 7@ wE w2 @
fuifid e W =R i 97T 25 AR |

Find the efficiency of a long shunt compound generator rated at 250 kW,
230 V when supplying 75% rated load at rated voltage. The resistances
of armature and series field are 0-009 Q and 0-003 Q respectively. The
shunt field current is 13 A. When the machine is running as a motor at

no-load, the armature current is 25 A at rated voltage.

fm 1) § dfparcas-uads (op-amp) TREY w1 f= gwREm M O® O

HishATcHsh-Jate (op-amp) ! 3TEH AH AT |

() Iy, Ly, I 3R Vy & A @ IS |

(i) Ry, % Afhay 3Hd W N 0T FIRE, FafF Vw7 - 13 VH
FT A

CRNA-F-ELTE 3
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(i) AR Ry & 9F 100 Q ¥ 1 kQ 6 diwn § giafda gar &, @ deg@n v,

aon I | a1 aiad g ?
I R I
2, 10kQ Vx LC L
1] $100Q

I

L, ok \ .
WI i—/

=7 1(d)

An op-amp circuit is shown in Figure 1(d) below. Assume the op-amp to
be ideal.

(1) Determine I, I,, I3 and Vy.
(i) If V, is not to be lower than — 13V, calculate the maximum
allowed value for Ry,

(iii)) If Ry is varied in the range 100 Q to 1 kQ, what is the
corresponding change in I; and in V, ? 10

L, 1ok I

V N
s X ' : 5&' e
| %100 Q

1, 10kQ \
’""‘—"”"””"’,—f" 4‘-1\’;)
+

Figure 1(d)

| & o

|||}
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(e)

Q2. (a)

CRNA-F-ELTE

A fae I a I foe e f = FiNe | grafd fae sFa 9
AT foe ufieres 1 X-OR T¢ & T g TR I |

Explain the parity bit generator and parity bit checker. Realize the even
parity bit generator and even parity bit checker using X-OR gate. 10

() T 20a)() # ewfe Tu ufmy § Fecft hit yRmes g/ 3= R | 9iey
# Foft (feem) t=0 W o< it Il 2 |
t >0 % foau Heeit °§ yaifea 89 arclt o/ &1 FA &I ASH A@
R | Fefort § yarfea um w1 39S 3ifaw AW + 95% WA Th
qﬁaﬁﬁ%amm;ﬁm,sﬁwmwﬁ%mw%?

1

t=0 iL(t)
§100 Q 4 H

=7 2(a)(i)

50 Q

100V

For the circuit shown in Figure 2(a)(i), initial current through the
coil is zero. The switch is closed at time t = 0.

Find the time domain expression of current flowing through the
coil for t > 0. How long will it take for the coil current to reach
95% of its final value and what is the final value of this current ? 10

Y
t=0 ip(t)
50 Q
100 Q 4H
100V
Figure 2(a)(i)



Gi) T 2(a)Gi) # ewie 7T gfwy (Aeash) # ey () XY & new

Jaf auge ITed I |
2kO 3kQ

AAAA% WWWA——o0 X
+

4V<ﬁ Vyx
D) % v,
oY

=7 2(a)(ii)

Obtain the Thevenin’s equivalent of the network shown in

Figure 2(a)(ii), across the terminals XY. 10
2 kQ 3kQ
VVWWY VWWA—o0 X
+
4 V(ﬁ) Vx v
=< :
oY
Figure 2(a)(ii)

(b) () TafiRad wem &1 Fopd (Fad) ATE FITGRE J1d HINT :

s3 +7s2 +14s+11
s +6s2+11s+6

F(s) =

Determine the Inverse Laplace Transform of the following
function : 6

s3 +7s2 + 145 +11
s3+6s2+11s+6

F(s) =

CRNA-F-ELTE 6



(i)

(iii)

g, fSeen aremE s = fen w8, % It qun sifaw a|
F1a iR
I(s) = 032

s (s2 + 242s + 0-672)

Find the initial and final value of the current whose Laplace
Transform is given below : 4

0-32
s (s2 + 2:42s + 0-672)
frfafaa s1aea iR =1 g HifST :
2. .
a3 + 4 =t2+2t
dt?2 dt

fem w3 76 i(0-) =4 3R (%J =—2 %1

Q-

I(s) =

Solve the following differential equation : 10
2. .
ad + 4 =t2+2t
dt? dt
. . di
Given thati(0 —) =4 and (—) =2,
dt Jo _

¢ T 2(c) # 29t T Uhar wen TH. g fEHER F TEEH o = 45° BRI
e or W B 8 | AEfEet Ty # 3 o R 98 faga (ge) uiey 6 9@
gl wal g | e wR faga g 3-1556 A B, @ WR Skig R &1 AE
gferfera st |

CRNA-F-ELTE
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A single phase AC bridge rectifier as shown in Figure 2(c) is operating at
firing delay angle o = 45°. The thyristor T3 gets damaged and behaves
as an open circuit. Calculate the value of load resistance R if load

current is 31556 A. 10
iy,
Ty T3
200V
50 Hz® =
Ty Ty
Figure 2(c)

Q3. (a) ToF 3(a) ¥ ws wfiE-3cEcish Yade (sind-3fer Ureefierr) aftay gwifan
TR | 1y 3R 1, 1 IUET FA T TAT IR G Bl 3Mey A A |

=7 3(a)

() werde Afey (freds 19) % <o it et i |

(i) Cg 3R Co % Hrv foede gl (s Treradl) & saotenl i et
HifsT |

CRNA-F-ELTE 8



(iii) aHeh hl dicedl A A(s) T A5 T |

(iv) Rgg=Rc=Rp =10k, p=100 3 I=1mA % fou qeads
Afed &1 9 F@ HIfT |

(v) Tyl giiar &1 99 HH-8-%9 W@d §C Cg 3R Cg % WM 1 I7E
i, safer gmi foesg smafal ©h qwes gL @ 9o el 3dB
gt 100 Hz & |

(vi) ey MM % fu 98 wite &1 W@k Hife qon v afed & fog
R 1 3TTehe IR |

A common-emitter amplifier circuit is shown in Figure 3(a). Neglect ry

and r, and assume the current source to be ideal.

oV

Figure 3(a)

(1) Derive an expression for the midband gain.

(i)  Derive expressions for the break frequencies caused by Cg and
Cc.

(ili) Give an expression for the amplifier voltage gain A(s).

(iv) For Rgg = Rg = Ry, = 10 kQ, B =100 and I =1 mA, find the
value of the midband gain.

(v)  Select values for Cg and C¢ to place the two break frequencies a

decade apart and to obtain a lower 3 dB frequency of 100 Hz
while minimizing the total capacitance.

(vi) Sketch a Bode plot for the gain magnitude and estimate the
frequency at which the gain becomes unity.

CRNA-F-ELTE 9
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(b) () WEIG P(s) = s# + 453 + 8s2 + 12s + 15 H TIY-FIGH HIYGE HT T
4 gL A Hi o 7g9¢ & foha q@ oenss areafass wiT, I
FrEdfereh W qAT RMcH ARl T A1 & | |19 & @ 9595 P(s)
g WERid q o Teficd o ) | oft feoyoft Hifsr |

Apply the Routh-Hurwitz (R-H) criterion to the polynomial
P(s) = s + 483 + 8s2 + 12s + 15 in order to determine the number of
roots, with positive real parts, with zero real parts and with
negative real parts. Also, state about the stability of the system
represented by P(s). 10

Gi) = 3(b)Gi) ® Twie U S (ﬁza%) I e (AfeEg) SR T
i |

10 1H

\

\_+
Vin(®) Ci> LF ol 30

a7 3(b)(ii)

For the network shown in the Figure 3(b)(ii), find the impulse
response. 10

1Q 1H
WW

|+
Vin(t) Cﬁ) LF 7 Vol 30

Figure 3(b)(ii)
CRNA-F-ELTE 10



Q4.

(o)

(a)

Th 4-91e, Tehel hell, 50 Hz 01 WA § Ry 3N X, F AH HAM: 0-02 3

qgr 0-5 e & | Aftehan wa-omeet & forw wdw 1 W e Afrekan
Fa-amgut i feufa ® wfa aferfera e | et =1 vfate den fem gfaam
(efrerst fruwéw) o w1 e |

A 4-pole single phase 50 Hz induction motor is having values of Rg and

X5 equal to 0-02 ohm and 0'5 ohm respectively. Calculate the slip for
maximum torque and the speed corresponding to maximum torque.
Stator resistance and leakage reactance are to be neglected. 10

o3 4(a)() ® T U oA I T 4(a)i) § WTT 7T 3HR ISR AT h
e waem 1 Jam wd g, Frefafaa o @ sefen vit) I i

() ‘& &7 ugha
(i) 1 &7 foveivo ugfa
(iii) femTeHes HaeH ugfa

1Q e(t)a
O
VWA : v
. u(t)
e(t) LI
5 0 1 &
o7 4(a)(i) 7 4(a)(ii)
For the network shown in Figure 4(a)(i) and its excitation function
shown in Figure 4(a)(ii), find the response v(t) using convolution by : 20
(1) ‘s’ domain approach.

(ii)  time domain analytical approach.

(iii) graphical convolution approach.

1Q e(t) s
VWWWA i v
L ul)
e(t) L¥ ==
5 0 1 &
Figure 4(a)(i) Figure 4(a)(ii)

CRNA-F-ELTE 11



(b) ()  Th 240V, 50 Hz Tl el ATYfd TG Teh i = aftedss g

Tsh 10 kW, 220 V, 37=1d: 3dfora g amr At it =9ret +i ffta o

ST 2 | Hie i gt wR W frgifa aw 25 A, iR W afely 04

9 7 fOr 0-3 V/rpm 2 | 9 uf@des F1 o = 50° HI01 W ==

o Strar @ At Wiex < = h Mo, SR H gad 9T YaTE O

HIf |

A 240V, 50 Hz single phase supply is connected to a full controlled
converter to control the speed of a 10 kW, 220 V separately excited
dc motor. The rated current of motor at full load is 25 A, armature
resistance is 0'4 ohm and machine constant is 03 V/rpm. Calculate

the speed of motor when converter is operating at an angle o = 50°,
assuming continuous armature current. 10

(i) U IR (ITR) qRUY i HRIHU FEIRAS H1 Ju Hifme
- difer 97 Tt Afger aepiies o Srqufy (SifuT) e =t @ |

Describe the performance requirements of a chopper circuit that
can perform the chopping functions in any modulation technique. 10

() Tt 4(c) # guian T yaH, Ip = 1 mA 3 g = 1 mA/V W %™ S &g
¥l (9T98) 2 | r, 1 39E F §C

() "ea-ss afey Jm@ Hifve |
(i) f,®l 10 Hz W @A 8g Cg 1 TH 1d T |

Vop
Rp = 10 kQ
oVo
—
C
IlS
10 o ik
Rg = 6 kO

a7 4(c)
CRNA-F-ELTE 12



CRNA-F-ELTE

The amplifier shown in Figure 4(c) is biased to operate at I) = 1 mA and
gm = 1 mA/V. Neglecting r,

(1) determine the midband gain.

(ii)  determine the value of Cq that places 1, at 10 Hz. 10
Vbp
Rp =10 kQ
) Vo
- |
Cs
I
Vi Ci) L
Rg=6kQ
Figure 4(c)

13



s B
SECTION B

Q5. (a) Tk AR-FME S-R fTu-varg 9 3o AR foReu-veiid @ 9k a1 &9
@ o7 5(a) ¥ gl 1 R | T fRu-weg & fifn W wehe 89 et @

®Y 1 ARG HIfST |
S
Qg
C
Q
R 2
A | | I
| | |
| 1 ]
CLK
1 2 3 4
>t
I | |
A | l |
| | ]
I | |
S ! :
| |
! ' >t
| | |
A : t i
| I |
| 1 |
R | |
| i
: | : > ¢
| I |
! ! !
s @ &y
=17 5(a)

CRNA-F-ELTE 14



The diagram of Master-Slave S-R flip-flop and the waveform applied to
the Master flip-flop is shown in Figure 5(a). Draw the waveform that
appears at the output of Slave flip-flop.

Master-Slave S-R flip-flop

4 i | I
| | |
| 1 1
CLK
1 2 3 4
>t
| | ]
A I I 1
I, | |
| i |
S : |
| |
f IL >t
I I I
4 i i :
I I I
I | I
R : :
I |
l : >t
I I
| |

Input waveform

Figure 5(a)

(b) Z, =60 Q Tt Th e &IEH %ﬁwnm@fsogéawsrﬁﬂu%

1Y A=Y BIAt B | Z;, T HE A1 T |
An ideal lossless % extension line of Z, = 60 Q is terminated with a load

resistance of 60 Q. Find the value of Z;, .

CRNA-F-ELTE 15
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(c) T TH-ehetl U1 HIX HI 40 kW Wife Y 3mgfd 1 1 T B, qegER R °
1-5 kW Ifth &1 81t B | 5@ @01 0-04 pu A, < Ut & a9 1 9 309 g
(Ave) Fifres Wi i MoET AT | 3fe 3w Hiex i vl i wmE e gfedy
! TR ¥ edhIfcteh T % 40% T U H feam I, df Tet-3mgol 9 Lt
B Faiafdd o H, I g Wik 1 AE 41 8O0 2 Fifes w¥v 71 9
1Y =Y BT I 0-8 kW TH i |

The power supplied to a 3-phase induction motor is 40 kW and the
corresponding stator losses are 15 kW. Calculate the net (shaft)
mechanical power developed and the rotor Cu loss, when the slip is
0-04 pu. What will be the net power developed if the speed of the above
motor is reduced to 40% of the synchronous speed by means of external
rotor resistance, assuming the torque and stator losses remain

unaltered ? Friction and windage losses may be assumed to be 0-8 kW. 10

(d) T 9TEF 50 sin (2n x 105 t) 1 Th F=4 G Hohd 10 sin (2n x 500 t) &
SR 3T Aiga fohan 5iman 8 | Feifa Hifsw
(i)  HigeH gohih
(i) U URE S IAghT H W™
(iii) ~ 3TTavEH d8 fowan
(iv) 500 Q ¥R @I e Ut IIfh
(v) a1 STgha TeeH T ARG HIfT |

An audio frequency signal 10 sin (27 x 500t) is used to amplitude
modulate a carrier of 50 sin (2n x 105 t). Determine : 10

1) the modulation index

(ii)  the amplitude of each sideband frequency
(i11))  the bandwidth required

(iv)  total power delivered to the load of 500 Q

(v)  and draw the frequency spectrum.

CRNA-F-ELTE 16



Q6.

(e)

(a)

(b)

T Tg-ugR Sershn & fote g [, 9 1, % 9 e TR 3§
I; =2V, -V
Ip=—Vq +2Vy

sk o HEUT F HeR WIS AT ShITST |

For a two-port network, the currents I; and I, are as given below :
12 = - Vl + 2V2

Find the transmission and hybrid parameters of the network. 10

9y # TH HaA @ E = 30 cos(wt — z)ay, V/m Th &IEH

LT (4 = pg, € = 4eo) § T=EG z = 0 T THAAT 2 |

(i)  9Edd UMk (1), G201 UMk (1) 9 ST T80T 3UTd (S) 1 °H F1d
i |

i) wafda ferpa-ga 9 grash & i AT I |

The plane wave E = 30 cos (wt — z) a; V/m in air normally hits a lossless
medium (p = pg, € = 4gp) at z = 0.

@) Find reflection coefficient (I'), transmission coefficient (1), standing
wave ratio (S).

(ii)  Calculate the reflected electric and magnetic fields. 20

a7 6(b) ® guiie MU gfeert feme (3% WeieX) & foie ehea L, o1ftar C &
S U w1 wA fagior fifse | gfey fit Few deear 16V,
ot dieear 4 v, 3 Sfet dieedr (F@=R) 30 mV 2 | Fams (W)
v 20 kHz feafem smafa @ g 8 9 Tehcd § =T SR 91 6
AH0-75AR |

L
+OT_W >t o
V=16V = qr | Va=5V
— O~ — v

7 6(b)

CRNA-F-ELTE 17



Determine the value of inductance L, capacitance C and duty cycle of a
buck regulator shown in Figure 6(b). The input voltage is 16 V, output
voltage is 4 V, and ripple voltage (peak-to-peak) is 30 mV. The regulator
is operating at 20 kHz switching frequency and peak-to-peak ripple

current in inductance is 0-75 A.
L
+ O——/ 0 >t oy
I
Vg=16V —-—C Loap| Va=56V
E i}

(c)

Figure 6(b)

o7 6(c) # cwit Tu gimy § =gy Y hl EEE ¥ 5 Q UfaUY W
Freedl V1 9 F1d shifsig |

10Q
VWWWA
+
2A CD V350 20 Q 4A
1= 6(c)
Using the superposition theorem find the voltage V' across the 5 Q
resistance in the circuit as shown in Figure 6(c).
10Q
VWWWA
+
2 ACD V350 20 (T 4A
Figure 6(c)

CRNA-F-ELTE
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Q7. (a) Uk fashem, 5 kW, 440 V, 6 g, a1 TARIa qedehiicts HIeX 1 aREmeH
futf@ 0-8 wwermt vtk 7o W a1 8 | WX % T H1 TfRlg T 7 3R
JogehIfereh Wfqamd 6 Q8 | F=faRaa 61 wom i

() U HR T FA-ATE I

(i) Toedor srd-meut

(i) ¢ Fuffa sa-smeel W iR gm0 3 vt onsh

A three-phase, 5 kW, 440 V, 6 pole, star connected synchronous motor

having negligible stator resistance and synchronous reactance of 6 Q is
operated at 0-8 rated power factor lagging. Calculate the following :

(1) Torque angle at full load
(i1)  Pull-out torque

(iii) Armature current and power factor at half the rated torque
(b) X3 Y wad Agfess aiadi 7, e TTiiehdl o9 wer = fg 7§ -
1
£ x) = {Z ~2<x<2 & fau

0 3IA
AR
Ae® 0<y<ew & faU
0 37797 |
G)  Afuife fifse |

(i) Z = 38X + 4Y 1 YRehdl 9cd ®ord FHgifa Hifse |

X and Y are two independent random variables with probability density
functions given by

1
fx(x)={z for -2<x<2

0 otherwise

and

Ae 3y for 0<y<o

(1) Determine A.

0 otherwise.

(i1))  Determine the probability density function of Z = 3X + 4Y.

CRNA-F-ELTE 19
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Q8.

(c)

(a)

(b)

Th ?33H=(2pzap+3zsin(pa(p—4pc05(paZ)A/maﬁ'=|§?lHﬁ€Gﬁ
z=1, 0<p<2m, 0°< ¢ < 45° R IRV 2, & o0 Tag T899 & ol
9l 1 YoATehd HIT |

Evaluate both sides of Stokes theorem for the field

H = (2pz a; + 3z sin ¢ a, — 4p cos ¢ a,) A/m and for the open surface
defined byz=1, 0 <p <2m, 0° < ¢ < 45°.

(i) 3 VA (S8 HISR) AR At & & hm H wriyonfert § e
gfga 3= TE Hifs |

Differentiate between the functions of Decade counter and BCD
counter with example.

(i) @ T % T UM Fehi 1 AM A & fow f.H.E. Fieenl &
U T ARG 13T | 38 Iioteh hl RN i Hf g afea
RET ST |
Draw the diagram of cascading BCD adders to add two three-digit

decimal numbers. Also explain the function of this adder with
suitable example.

(i) U fuEH.wad. (DSB-SC) Thd, fSms @ (Afsd) 1 wfh
gl (TR TFed) e o 8(b)() H gt W R, Tk W T
aifgst @ Ifa fopem SmaT B | Hew @ § fawmr 4 kHz 9u1 96w
g 200 kHz 2 | Higferd a1 i 3fwd fth 10 W HHa g, 1fmmd
%1 i Teha-1a 31uTa F1d I |

!

PSD| 106 W/Hz

— 400 400  f(kHz ¥)

=7 8(b)(i)
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x(t)

CRNA-F-ELTE

A DSB-SC signal is transmitted over a noisy channel, with the
power spectral density of the noise being as shown in
Figure 8(b)(i). The message bandwidth is 4 kHz and the carrier
frequency is 200 kHz. Assuming that the average power of the
modulated wave is 10 watts, find the output signal-to-noise ratio
of the receiver.

PSD| 10-6 w/Hz

(i1)

— 400 400 f (in kHz)

Figure 8(b)(i)

o 8(b)(i) # TwTT 7T q=1 % T U TeW x(t)

x(t) = A cos 2n £,
gr afeTie femm w2 |
I de d fanes fheat f Aafsy whe 2 9 d famar W, S
f,< W% | & @ n(t) H -owd s S oo %NO% | y(t) %
Tehd-1d IFUTa 1 Fufor il |

[ d d | Feas .
dt dt freex y(t)
n(t)
a7 8(b)(ii)

2]

10



Consider the system shown in Figure 8(b)(ii). The signal x(t) is
defined by :

x(t) = A cos 2n ft

The low-pass filter has unity gain in the passband and bandwidth
W, where f, < W. The noise n(t) is white with two-sided power

spectral density —;- Ny. Determine the signal-to-noise ratio of y(t). 10

d d Low-pass
s at at filter | " Y®
n(t)
Figure 8(b)(ii)

(c) T 2400/240 V, 10 kVA, 50 Hz 9ionfia i hig g1 153 W a1 I0 IR |
T a1 7 224 W R | Fafoafea ar = it g & fow gt feaw gaman
T hIT : 25% ATIUR 2 T % foIw, guf ar 6 92 & foiw, a1d wR 8 & &
e, ueh-aTE WR 4 5 & fau, fon e 9m % 4= & T | ot R e
1Tk O W 7 |
A single phase transformer, 2400/240 V, 10 kVA, 50 Hz has core loss of
153 W and full load copper loss of 224 W. Find all day efficiency for the
following loading cycle : 25% overload for 2 hours, full load for 6 hours,

half load for 8 hours, quarter load for 4 hours and no load for 4 hours.
All loads are at unity p.f. ! 10
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gt |

Y% o/ 97T & 3% Iqa qr Ru 1w §

Tl % I I JferFa A1 § for@ T Tiiey Rt 3 sas Favr-g7 & 359 79 8, i 3 arerm #

L I T-HE-IH (F.H1.T.) JH] % J@-75 W 3 [ @ W 5= S F0l3T | I arsam

F STl 377 fdlt e # ford e I W FE 37 T&F e |

e STTTTF &, T 3G 3w H1 TG FHorT, T ITH e For |

5 T Gl 7 &, T T IEIEA JelorT qrw 3§ Y § 1 ‘

Tl & I #1 T FHFAR F A | I FTeT T8 8, 7 97 F IR # 77 F A0 TR TF I A
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Question Paper Specific Instructions

Please read each of the following instructions carefully before attempting questions :

There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH.

Candidate has to attempt FIVE questions in all.

Questions no. 1 and 5 are compulsory and out of the remaining, any THREE are to be atiempted
choosing at least ONE question from each section.

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

Answers must be written in the medium authorized in the Admission Certificate which must be
stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space provided. No
marks will be given for answers written in a medium other than the authorized one.

Assume suitable data, if considered necessary and indicate the same clearly.
Unless otherwise mentioned, symbols and notations carry their usual standard meanings.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a question
shall be counted even if attempted partly. Any page or portion of the page left blank in the Question-
cum-Answer (QCA) Booklet must be clearly struck off.
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WU A
SECTION A

(a) T & guie U gfa aRay 1 ab e W AT Tuged Ry ferfery |

Ql.
IFHT IR HQ FY, ab F< b WA I3 5 Q F Uius ¥ yarRd &
Tl G F1 HIT |
/'j5g\
40 8O 40 20

L
p

Obtain Norton equivalent circuit at terminals ab of the coupled circuit

shown in the figure. Using it, find out the current passing through 5 Q

resistor connected between the terminals ab.

/jSQ\

N+

10L0_°VC 10[9_0:VC

10

——AAAN— 2T TT———AAAAA—

40 8O l 0 920
+ a +
10@_°V() : 10900V ()
/ T) )

frfafaa stadl atmedl ®1 dreeE ®9iawr e

flt)
(1) A

(b)
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(ii)

1 e o -

i
I
i
t
i
i
I

a

>t
3a 4a ba
Obtain the Laplace transform of the following periodic waveforms : 10
fit)
(1) A
1 _______
>t
a 2a 3a
(i1) 1
1 e s e
i I I
i | I
i I I
i | I
i { I
i 1 I
: L ' >t
a 3a 4a ba :

(¢ U fimpen, 50 Hz qm-gaifod 9ow o1 #iex & fonm fAw wfsmen
(1:0+j30) Q ufd el 8 | 78 HiX 400 V, H-wvenn dgfera faga e @
el % Wew d g T 2 el me R W sralifa goie dieear g
aieedl ¥ 20% HH & | 36 Hie I 9Pt G dieedl T Had g UH DOL
W & Weam ¥ Y& fopan sn 2
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(d)

T HIT

()  had i gfqerar afd e,

(i) WX i IWPH °m,

(iii) HI % TE Bd gug FEy wfe o |

(Frex i T yfdaan 1 70 Td 50 Hz faga ye@ © %ea %1 R/X 31g9Td
3:1 AT | @1y & e U Td i g Wl ot e i )

A 3-phase, 50 Hz, star-connected cage-type induction motor has
standstill input impedance of (1-0 +j 3-0) Q per phase. The motor is
connected through a cable from 400 V, 3-phase balanced supply so that
the blocked rotor voltage at its terminal is dropped by 20% from the
supplied voltage. The motor is to be started through a DOL starter from

the same supply and cable as above.

Find :

(1) the cable impedance per phase,

(i) the motor starting current,

(iii) input power factor at the time of starting.

(Assume negligible stator impedance of the motor and cable R/X ratio
of 3:1 at 50 Hz supply. Also ignore magnetizing current and core
losses.)

13 quiy g s & frg e B omgf fef | g & e
TR & : B = 100, Vg =07V T Vy=eo

TVCC=12V

R1=10k§1

Rg = 0:5 kQ Cc 0-1pF

BN F

—AMWA
w() Ry = 15kﬂ% Rg = 0-1kQ
L
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Calculate the lower corner frequency for the circuit shown below. Take

transistor parameters as : B = 100, Vg =0-7V and Vj =eo. 10
TVCC =12Y
Rl - 10 kQ RC = 1 kQ

Yo

Rg = 0-5 kQ Co=01pF

-

o () Ry = 1-5 kO

Rp = 0-1kQ

N AMAN—

(e) ﬁaﬁaﬁquwﬁw%ﬁ’:% B, Wb/m?2 H T& 91g Ut
T AT {0 o A1 o FI AR A v m/s & Thaerdt 8 | siqew 13 2 &
ey U gio0g ‘R’ Q Jo1 ® | fag i o a7 a3 ot g & faga =
TG AT 2 | O1g IS U6 GOk 19 b S % fagda ufedy qun 59

S T o A TH0 h @ HIFAT |

Y4
= 1 h &
R

.—__._.)u

oXoXolR[cXe
1200 0|0 6
|

.__._)X
ﬂa Lugw

A 4
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A metal bar slides over a pair of conducting rails in a uniform magnetic
field _B) = E)z By Wb/m?2 with a constant velocity W m/s as shown below
in the ﬁguré. A resistance ‘R’ Q is connected between terminals 1 and 2.
Prove that this system upholds the principle of conservation of energy.

Neglect the electrical resistance of the metal bar and the pair of

conducting rails, and the mechanical friction of this ideal system. 10
Y&
[ 1 /h meters
L[, 00 O |0 O—

5 | Uniform magnetic
u

R cYoNolRcRe el
1200 0|0 O

A 4

____.>X

3 t— Metal bar
Conducting

Rails

Q2. (a) Tu= o weifa ufwy & foru, frede am faveiwor it werar & 0.5 Q 991 2.5 Q
gfaiereht % IT-YR dicedl &1 7 HehifeT |
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