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Booklet and ensure that the Question Booklet Series is é:rinted on the top right-hand corner
of the Booklet. Please check that the Booklet contains 56 printed pages ncluding two pages
(Page Nos. 54 and 55) for Rough Work and no page or question is or unprinted or

torn or repeated. If fytm find any defect in this Booklet, get it replaced ediately by a
complete Booklet of the same series.

6. If there is any sort of mistake either of printing or of factual nature, then out of English and Hindi
versions of the questions, the English version will be treated as standard.
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anything else on the Question Booklet.
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must write your Name, Roll No., Question Booklet Series and other particulars in the space
geruvided ondPage-z of the Answer Sheet provided, failing which your Answer Sheet not

evaluated.

9. You should encode your Roll Number and the Question Booklet Series A, B, CorD as itis
printed on the top right-hand corner of the Question Booklet with Black/Blue ink ballpoint pen in
the space provided on Page-2 of your Answer Sheet. If you do not encode or fail to encode the
correct series of your Question Booklet, your Answer Sheet will not be evaluated correctly.

10. Questions and their responses are printed in English and Hindi versions in this Booklet. Each
question comprises of four responses—(A), (B), (C) and (D). You are to select ONLY ONE correct
response and mark it in your Answer Sheet. In case you feel that there are more than one correct
response, mark the response which Jou consider the best. In any case choose ONLY ONE
response for each question. Your total marks will depend on the number of correct responses
marked by you in the Answer Sheet.

11. In the Answer Sheet, there are four circles—@), ®), © and ©® against each question. To answer
the questions, you are to mark with Black/Blue ink ballpoint Ppen ONLY ONE circle of your
choice for each question. Select only one response for each question and mark it in your Answer
Sheet. Iglyou mark more than one circle for one question, the answer will be treated as wrong. Use
Black/Blue ink ballpoint pen only to mark the answer in the Answer Sheet. Any erasure or
change is not allowed.

12. You should not remove or tear off any sheet from the Question Booklet. You are not allowed to
take this Question Booklet and the Answer Sheet out of the Examination Hall during the
examination, After the examination has concluded, you must hand over your Answer Sheet
to the Invigilator. Thereafter, you are permitted to take away the Question Booklet with you.

13. Failure to comply with any of the above instructions will render you liable to such action or
penalty as the Commission may decide at their discretion.

14, Candidates must assure before leaving the Examination Hall that their Answer Sheets will be
kept in Self Adhesive LDPE Bag and completely packed/sealed in their presence.

T 3 ¢ SR o TR e g e 3 e gy w21 || W0 A0




WWW.prepp.in

1.

SECTION—I

( Compulsory )

The electric field of a uniform
plane electromagnetic wave in
free space, along the positive x
direction is given by
E=10(@,+ ja,)e /%%
The frequency and polarization
of the wave, respectively, are
(A) 12 GHz and left circular
(B) 4 Hz and left circular
(C) 12 GHz and right circular
(D) 4 Hz and right circular

For static electric and magnetic
fields in an inhomogeneous
source-free medium, which of
the following represents the

correct form of Maxwell’s
equations?

E%E
(A) V-E=0, VxB=0

(B) V-E=0, V-B=0
(C) VXE=0, VXB=0
(D) VXE=0, V-B=0

A transmission line is feeding
1 watt of power to a horn
antenna having a gain of 10 dB.
The antenna is matched to the
transmission line. The total
power radiated by the horn
antenna into the free space is

(A) 10 watts
(B) 1 watt

(C) 01 watt
(D) 001 watt
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Which one of the following
represents the electric field lines
for the mode in the cross-section
of a hollow rectangular metallic
waveguide?

y
(A) HHHHHH
y
®) 3
; X
y
(C) ‘ HHH
y
S
(D) ___“'_‘——-:
.—-——-} o

A person with a receiver is 5 km
away from the transmitter. What
is the distance that this person
must move further to detect

a 3dB decrease in signal
strength?

(A) 942 m

(B) 2070 m

(C) 4978 m

(D) 5320 m

(T
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1. 5% ©F § & W0F U9qd f9gd- 4, 79 ¥ IH-U1 TF @EA FEAEHR
TG T ow g &9, s x T JaTEe % HE-GHE § 0 &
o & o e & YRl ® sRbReE

E=10@,+ ja,)e /2%~ R
y
m ﬁa" m %i _d-&rr ﬁ m aﬂ-{ AAAAAAAAAANN
i [T
(A) 1-2 GHz 3R 9N MAHR x
(B) 4 Hz 3t 91¥ MR y
(C) 1'2 GHz iR 3 MR " .
(D) 4 Hz 3R and TR E.E' B) S
2. % favw de-gw wem § fRr Ry !
IR g &9 F fag, B & @
FA-W A F G F w9 (€) HHHHHH
=1 gfaffre e &7 x
(A) V-E=0, VxB=0 y
(B) V-E=0, V-B=0 o ——
(C) VXE=0, VXxB=0 (D) ma— -
__ﬂ X

(D) VXE=0, V-B=0

; N 5. % =, e v fufier R, g
3. ©h ZEiRA W @ @ W @ A 5 km I ?1 R 1 wife & 3 dB

1 9r fosett smgfd = @ &, RN
@™ 10 dB 2| W, TeiNe o 8 YL o I T

;
AT T B G WH § §H U g SR e W
fafela 3o o ? (A) 942 m
(A) 109r
(B) 2070 m
(B) 14w=
© 01a= (C) 4978 m
(D) 0-01 =r (D) 5320 m
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6. The time-averaged Poynting

vector, in W/ m?, for a wave with
E=24e/Pda,  V/m in free
space is

2-4
(A) ==

B) 2,
¢

© *2a,

. ESE
(D) 'in'g"z Ol

In an impedance Smith chart, a
clockwise movement along a
constant resistance circle gives
rise to

(A) a decrease in the value of
reactance

(B) an increase in the value of
reactance

(C) No change in the reactance
value

(D) No change in the impedance
value

The radiation resistance of a
circular loop of one turn is
0-01 Q. The radiation resistance
of five turns of such a loop will
be

(A) 0-002Q
(B) 0-01Q
(C) 0-05Q
(D) 0-25Q

20/F1/CC/M-2023-12/608-D
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9. The frequency range for satellite
communication is

(A) 1 kHz to 100 kHz
(B) 100 kHz to 10 kHz
(C) 10 MHz to 30 MHz
(D) 1 GHz to 30 GHz
10. A wattmeter is connected as

shown in the figure below, the
wattmeter reads

Current coil

Potential coil

i

@ Wattmeter

(A) zero always

(B) total power consumed by Z,
and Z 2

(C) power consumed by Z,

(D) power consumed by Z,

11. An ammeter has a current range
of 0-5 A, and its internal
resistance is 0-2 Q. In order to
change the range to 0-25 A, we
need to add a resistance of
(A) 0-8Q in series with the
meter

(B) 1-0Q in series with the
meter

(C) 0-04 Q in parallel with the
meter

(D) 0-05Q in parallel with the
meter

= (1 VTR
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39 Bt ®, P _ &t ®/3
2l

(8) fowa & e § w=ht
(B) Ruwdw & e 7 iy
(C) Fowda & gy & ¢ witad &
(D) wiemmen qea & IS whed= 7

. T B I guER o9 w0 fafem
g 0-01Q ¥ W o & uiw ¥
=1 fafero wfey g

(A) 0-002 Q
(B) 0-01Q
(C) 0-05Q

(D) 0-25Q
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6. % WH § E=24e/“Fdg  v/m 9. ITE UNR % fom s 2
ﬁqa:@%%qwm?ﬁw- (A) 1 kHz¥ 100 kHz
Shew T e X (B) 100 kHz ¥ 10 kHz
(A) ~%az (C) 10 MHz & 30 MHz

(D) 1 GHz ¥ 30 GHz
(B) 2_'413_
® 10. TH IRHR FeI g § S fr e R
7 fe@mar e R | St gea @
T z
4.8 ESE TR Fige
) -—-2. [k ®

. T v f@w =@ # ™ fR®

Ty =% % @y o <ned T () & I

(B) z, 3R Z, 5 @I F TR
(C) Z, T &a =R
(D) Z, SR @Yd T

T Wi # g W 0-5 A gt @
3R 3R ATaies gfade 0-2 Q BT B
™ H 025 A F seem & fow e
et i S 2

(A) 0-8Q wfat, MeX & W J@er
i

(B) 1.0Q wfww, dftex % = s@en
3

(C) 0-04 Q Wi, WX F TR
H

(D) 0-05Q wf W, R F FHFR
)

5 [N KMARRYITNTURNC A HRTAUTIARY RVINENAAE (Y [ P.T.O0.




WWW.prepp.in

prepp

Your Personal Exams Guide

12. Two sinusoidal signals 14. A galvanometer with a full-scale
plot) = Asin o;t and g(w,t) are current of 10 mA has a
applied to X and Y inputs of a resistance of 1000Q. The
dual channel CRO. As per the multiplying power of 100Q
Lissajous figure displayed on the shunt with this galvanometer is
screen as shown in the figure (A) 110 (B) 100
below, the signal g(w,t) will be © 11 (D) 10
represented as

YA 15. Two in-phase, 50 Hz sinusoidal
waveforms of unit amplitude
are fed into channel-1 and
channel-2 respectively of an

x EEE oscilloscope. Assuming that the
; voltage scale, time scale and
&R other settings are exactly the
(A) qlo,t) = Asino,t, ©y =20 same for both the char?nels,
what would be observed if the
(B) glwyt)=Asinwyt, 0y =y /2 oscilloscope is operated in X-Y
(C) glw,t)= Acoswyt, my =20, mode?
(D) g@,t)= Acosyt, My = @, /2 (A) A circle of unit radius
(B) An ellipse
13. A sampling wattmeter that

computes power from simulta-
neously sampled values of
voltage and current is used to
measure the average power of a
load. The peak-to-peak voltage

(C) A parabola

(D) A straight line inclined at
45° with respect to the
x-axis

. 16. For thermocouple measuring
of the SO 10V and instruments, which of the
the current is a trlangula.r wave following statements is
of 5 A p-p as shown in the figure incorrect?

below. The period is 20 ms. The
reading in W will be

(A) Their calibration does not

change with time or
0 | t temperature.
L (B) They read r.m.s. values.
5 A A% ; (C) They. are incapable of
F NS K standing any overload.
A) 0 (B) 25 (D) If calibrated on DC, they
cannot be used for AC
(C) 50 (D) 100 signals.

20/F1/CC/M-2023-12/608-D
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12. TR-I9 Hio Mo 3o & X IR Y

13.

FR W §  gEEEsy o
ployt)= Asinwt 3R g(wyt) AW
= 1 B W i o smpfa &
HFER, Sw {6 f= o § fogmn wn
3, qlo,t) fwm = e wwr <wfa
S

YA

(A) glwyt)= Asinm,yt, w, =20,
(B) glwyt) = Asinm,t, 0, =, /2
(C) glwyt)= Acosw,t, w, =2,

(D) glwyt)= Acoswyt, Wy =®, /2

wF AffteT aredier, s A iR we
F TF WY TG qedl ¥ wRe @
T FaT §, @i R heg wfke #t
a9 % I 3w R smar 81 =R
99 H dih-Z-d% dieest 10 V ® 2K
FZ 5A p-p FI Brenim @ & S
B f= o & = w21 sEfa
20 ms g1 W # fen gnft

[

0‘ t

PO e D <. VP
A N
(A) 0 (B) 25
(C) 50 (D) 100
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14. 10 mA % Jo-Tha ® ™

16.

i &1 wfedy 1000 Q 21 @
el & |19 100 Q ¥i2 fit A
o &

(A) 110
(B) 100
©) 11
(D) 10

. e WM ¥ @ wW, 50 Hz

UETEIsS A9%H UH AUEHT &
FAM: -1 3R F@-2 T e
S 2l ¥E T g 5 deew S,
IEH @ IR = Gfew I el +
o foeger wam ¥, sFR AR
X-Y s # wurford gt 8, & S @
S@n?

A) =R B = o gda

(B) T uelH

(C) = Tstar

(D) x-=1& & WY 45° W g & &
dieft Y

JHTHY U9 Tl ST & e fre

o ¥ HH-91 HIT T &7

(A) 3T IWHA GHA AT AGHH H
Y & sewd 2

(B) & 1Mo TWo THo UM Ugd &
(C) 3 freht oft IR =+t we7 =3 &
a8

(D) IRk DC W Hfvsie frar simar &,
3% AC fua 3 fore smme
T foman ST et 21

7 DML e | eor.o.
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17.

18.

19.

The bridge method commonly
used for finding mutual
inductance is

(A) Heaviside Campbell bridge
(B) Schering bridge
(C) De Sauty bridge EEE
(D) Wien bridge =Y

An average reading digital
multimeter reads 10V when
fed with a triangular wave,
symmetric about the time axis.

For the same input, an r.m.s.
reading meter will read

20
(A) N
10
(B) B
(C) 2043
(D) 1043

The effect of stray magnetic
field on the actuating torque
of a portable instrument is
maximum when the operating
field of the instrument and the
stray fields are

(A) perpendicular
(B) parallel
(C) inclined at 60°

(D) inclined at 30°

20/FI/CC/M-2023-12/608-D
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The circuit shown in the figure
below can best be described as a

i I

(A) bridge rectifier

(B) ring modulator

(C) frequency discriminator

(D) voltage doubler

If the emitter resistance in
a common-emitter voltage
amplifier is not bypassed, it will

(A) reduce both the voltage gain
and the input impedance

(B) reduce the voltage gain
and increase the input
impedance

(C) increase the voltage gain
and reduce the input
impedance

(D) increase both the voltage
gain and the input
impedance

U BRI RTR AR
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17.

18.

19.

HEAT TS T HA & AT AR
W I i W Tt 9g (i) ffi R

(A) erarss Frraw Ag

(B) T &g

(C) @ =idag

(D) = ¥y

T GO A F wuia B o *
fore v Gfen fefea wednfix 10V

W%lmwﬁﬁqw r.Im.s.
ffs dfiex ggm

20

Aa) = [= _EI
V3 e
10

(B) B

(C) 2043

(D) 1043

T Uieae TR & GEiOE e W
IAfSa Frachia & 1 U9 SAfereRad
BT & 99 TR ¥ IO 89 IR
e &7 8 §

(A) wTEq
(B) GHHIR
(C) 60° WY+ T
(D) 30° W g+ T

20/F1/CC/M-2023-12/608-D

20. = femw T o & 9wy H wE

21.

w9 7 form w9 § itta fomar mar 27

i

A) fo= Reswid

(B) T wiger

(C) <mafa fave=

(D) seean faqoes

gt IPAE-IESs deew TadE o

Ieqsies UfeiE &1 S9TE T R s
2, AT

(A) dres @ iR gy sl SET
I HH BT

(B) st @™ H HH FAM AR TG
BIGEICIE g

(C) dwest @™+ F@em R FYE
TfcaTeT St HH HAM

(D) IS @I 3R Y Wferamen ST
<l QT

I ARECRRTE LT URRT N TRRTR AR AN T [ P.T.O.
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22.

23.

Assuming Veg(sar) =0-2V and
Bp=50, the minimum base
current (I g) required to drive the
transistor in the figure below to
saturation is

3V »L Ie
1kQ
Ip

(A) S6uA E¥E
(B) 140 pA Ol
(C) 60 pA
(D) 3pA
In the following circuit

employing pass-transistor logic,
all NMOS transistors are
identical with a threshold
voltage of 1 V. Ignoring the
body-effect, the output voltages
at P, Q and R are

SV 5V SV

1 @
N g

P Q R
A) 4V,3V,2V
B) 5V,5V,5V
(C) 4V,4V, 4V

(D) 5V,4V,3V

20/FI1/CC/M-2023-12/608-D
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The action of a JFET in its
equivalent circuit can best be
represented as a

(A) current controlled current
source

(B) current controlled voltage

source

(C) voltage controlled voltage
source

(D) voltage controlled current
source

In a multi-stage R-C coupled
amplifier, the coupling capacitor

(A) limits the low frequency
response

(B) limits the high frequency
response

(C) does not affect the
frequency response

(D) blocks the d.c. components
without affecting the
frequency response

y Co VTR MR TR
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22. A § Vg (gay =0-2 V @1 B =50,

23.

fe fom A R oz @ Eqw
FH & [ EwE =Ead IER 9w
)%

3V ,LIC

1kQ

(A) S6pA

(B) 140 pA

(C) 60pA

(D) 3pA

T -2 witees R = g
Frafafea wfhe #, ot o wo 3o
THo ZIRNRR 1 V & Sudices 90w &

HH §| IR-INE F SERET A g
P, Q 3R R W 13Ye diee &

SV 5V S5V

1 R
T

P Q R
A) 4V,3V,2V
B) 5V,5V,5V
C) 4V,4V, 4V

(D) 5V,4V,3V
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24. & JFET i 39% WAgey URuy #

25.

e =) wd3s v § g w9 § welifa
Toran = e 27

(A) Fe FEfa =i 9

(B) e e diees |

(C) arees Fafia deew wia

(D) siee Frifia e W

(A) =7 3l gfafn #it i s
7

(B) 3= 3mgfv wfdfskan =t wifta s
2

(C) wmafa wfafrmr = wwfm =&

T B

(D) smgfw wfafrn = wwfem fg
foMT d.c. U<l &l ol &ar &

11 IAMLIERTORRTE RRVR UM ARO[ P.T.O.
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26. The effect of current shunt 28. In the following astable multi-
feedback in an amplifier is to vibrator circuit, which proper-
(A) increase H input ties of v, (f) depend on R,?

resistance and decrease the Ry
output resistance WWH
(B) increase both input and
output resistances —= Vo(t)
(C) decrease both input and C7= Rs
output resistances
(D) decrease the input Rz% 4
resistance and increase the J_
output resistance =
27. The oscillator circuit shown in (A) Only the frequency
the figure below is i
~Vee L " (B) Only the amplitude
(C) Both the amplitude and the
frequency
I'—-OVB
(D) Neither the amplitude nor
_L_ the frequency
P
29. For an n-variable Boolean

function, the maximum number
of prime implicants is

(A) Hartley oscillator with

Soscillation = 796 MHz A) 2(n-1
(B) Colpitts oscillator with

foscintation = 50-3 MHz (B) n/2
(C) Hartley oscillator with

Sfoscittation =159-2 MHz (C) 2"
(D) Colpitts oscillator with

foscillﬂtion =159-2 MHz (D) 2("'1]

20/FI1/CC/M-2023-12/608-D
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36. T UREHRR ¥ uR v Heds @
u9E Bl 8

(A) T whRy wSgFT SR WTeeyE
gfery =T

(B) ¥ 3 ameege whw <N
QM

(C) ¥Ye iR ez wiww i
AT

(D) ¥gz Wi =em 3R eTeege

27. = o & fewmn wn et afuy §

L

(A) TRA AR
fsiedes = 796 MHz & |1

(B) wrafugE Affeiet

fsiframs = 50-3 MHz & 919

(C) T A
S sifeemm = 159-2 MHz & 919

(D) wiated ATReiet
S sifeemm = 159-2 MHz & |1y
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28. 1 WRew wedt-amgaR Wiz #, v, (f)
1 HH-|1 0 R, W el o 27

Ry

VWA

- — Volt)

ol R;

Rz% Ry

L

(A) @ Mgt
(B) Faet (™M™

(C) *mam 3iv smafy

(D) T smam 3R 7 & maf

29. T n-afvad g sawE ¥ g,

WIEH 3fierhe Y iftreran e R

(a) 2(n-1)

B) n/2
(©) 2"
(D) 2-1
13 [ peor.o.
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30. For the circuit shown in the

31.

32.

figure below, the output F is

given by

**1)

(A) F=1
(B) F=0
© F=X E
[D) F=X [EETE

Leakage flux in an induction
motor is

(A) flux that leaks through the
machine

(B) flux that links both stator
and rotor windings

(C) flux that links none of the
windings

(D) flux that links the stator
winding or the rotor
winding but not both

The slip of an induction motor
normally does not depend on

(A) rotor speed
(B) synchronous speed
(C) shaft torque

(D) core-loss component

20/F1/CC/M-2023-12/608-D
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34.
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salient pole
synchronous motor is connected
to an infinite bus. It is operated
at no load at normal excitation.
The field excitation of the motor
is first reduced to zero and
then increased in the reverse
direction gradually. Then the
armature current

(A) increases continuously

(B) first increases and then
decreases steeply

(C) first decreases and then
increases steeply

(D) remains constant

A 50 kVA, 3300/230 V single-
phase transformer is connected
as an auto-transformer as
shown in the figure below. The

nominal rating of the auto-
transformer will be
N,
Vout
N
. = 3300 VT
(A) 50-0 kVA
(B) 53:5 kVA
(C) 717-4 kVA

(D) 767-4 kVA

y ST e
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30. = 7 # fmm m wfFe F fo, 33. TH TH-TI, G YT GouHIe HIX

AR F R TF G w9 W G 8| I8 T TR wR
% U GHET 39T W gEied g gl
T ) D—r HIZ hl & IaSHT Pl UEA YA T A
Toran strar @ ofi R -4 fomda s
T werT AT &1 T et =@
(B) F=0 (B) W& sigar @ iR TR st @ wear
?
(C) F=X
[E¥[E
D) F=X : (C) Ut wear ® 3iR f o=t @ wgan
= :
81. ST X A wliohs woley BrT & D) o
(A) vew, St Asfe ¥ weIw @ o
qar ®
. 34. T® 50 kVA, 3300/230 V T&d-
3 i St & TS €90 2, S 5 A3 R & frarn
(C) werwm, s freft off afen = =& T R FA-gEER Y T W

kil
(D) woEm, S VX dEfReT I I .
FEfET B Shear & ST IHr Y N,
Ll ) Vout
Vm=3300VT :

32. ITRFE AR H RU gWEE: Fa Ww
Tt i = 27

(A) 50:0 kVA
(A) TX fa
. (B) 535 kVA
(B) Fewehriere
(©) e o (C) 717-4 kVA
(D) HR-ATE T (D) 767-4 kKVA

20/F1/CC/M-2023-12/608-D 15 IIRHURTTIR TR mmm | e.r.o.
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35. A field excitation of 20 A in a 37. The d.c. motor, which can
certain alternator results in an provide zero speed regulation at
armature current of 400 A in full load without any controller
short circuit and a terminal is
voltage of 2000 V on open (A) series
circuit. The magnitude of the
internal voltage drop within the 5] Eanet
machine at a load current of (C) cumulative compound
200 A is (D) differential compound
A 1V 38. Two transformers are to be

operated in parallel such that

B) 10Y they share load in proportion to
(C) 100 V their kVA ratings. Th-e rating of
ESE the first transformer is 500 kVA

(D) 1000 V EE and its p.u. leakage impedance
is 005 p.u. If the rating of the

second transformer is 250 kVA,

36. Three single-phase transformers its p.u. leakage impedance is
are connected to form a 3-phase (A) 0-20 p.u.

transformer bank. The trans-

formers are connected as shown (B) 310 pu.
in the figure below. The (C) 0-05 p.u.
transformer connecting will be (D) 0-025 p.u.

represented by

39. A three-phase cage induction
ﬁ/‘g’mﬂp—o@ ape DL motor is started by direct-on-
B line switching at the rated
— T2 B2 | o

Vou0 voltage. If the starting current

&m_c G| i T drawn is 6 times the full-load

o Seaudidary current and the- full-load shpt is

4%, then the ratio of the starting

developed torque to the full-load

(A) Y dO torque is approximately equal to
(B) Y dl (A) 024
(B) 144

G

SRl (C) 240
(D) Y d11 (D) 600

20/FI/CC/M-2023-12/608-D y I LR g R
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35. TH AfeeR § 20 A Fit & I F

36.

37. d.c. O, st fo et fems % oof

TRaTeeEY WiE wfhe § 400 A = WR W Y M B wm R aewd
W we IR W W W 33
2000 V @1 effe dee A g
200 A ¥ @18 He W WA F A (a) fls
Sfiaie deest g1q 1 qREmT 3 B) =
@) 1v (C) TR Friss
(D) feRfRme w<

B) 10V

38. T FEEMR FAMIR ¥ Herfera fRw S
& i B9 3 T kVA Y & srguma

S g s T
% ST % e 98 e #) gewek e

(D) 1000 V

TR G HA 8| IS ZJEwE i i
500 kVA T 3R $9& p.u. oo
T{iSH 0-05 p.u. B If T@ ZrEwnk
# W 250 kVA R, @ 3@ p.u.
st sfisw @

(A) 020 p.u.
feor # Ram T W% ¥ @
TEER wAfEen fews gw qwiEm (B) 0-10 p.u.
e (C) 005 p.u.
AL — 42 | a2y D) 0025 pu.
B,
_Jc 0000 —>° B2 | byo 0007 39, Ve T W r-si-aE R
=PI & | 22 oS T T A fie R de =g
BEC =t o <men #1 =R @i Ty =i,
f die e 6 T 2 3R pa-de
R 4% %, @ e Tl & =
Mk A T-TIS 2 A AU SRR &, T
(B) Y di (A) 024
(B) 144
(C) Y dé6
(C) 2-40
(D) Y d11 (D) 600
20/F1/CC/M-2023-12/608-D 17 NIRRT snm | e.7.o.
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40.

41.

20/F1/CC/M-2023-12/608-D

In the interconnection of ideal
sources shown below, it is
known that the 60 V source is
absorbing power. Which of the
following can be the value of the
current source I?

20V

S
. 3

=
12 A

(A)
(B)
(€
(D)

10 A
13 A
15 A
18 A

'H]
E slsls

If the transfer function of the
following network is

Vols) _ 1

V;(s) 2+sCR

the value of the load resistance
R L iS

R
o— M

+0

+
v; c= 3R

=

ol

(A)

(B)

v SN I N -

(€)

(D) 2R

42,

43.

44.

prepp
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Superposition theorem is only
applicable for the circuits having

(A) resistive elements
(B) passive elements

(C) non-linear elements

(D) linear bilateral elements

The circuit shown in the figure
below is driven by a sinusoidal

input v; =V, cos(t/RC). The
steady-state output v, is
R C
| =3
vy R =i U

(A) (V, /3)cos (t/ RC)
(B) (v, /3sin (t/RC)
(©) (v, /2)cos (¢/RC)
(D) (V, /2)sin ¢/ RC)

The gain margin in dB of a unity
feedback system whose open-

loop transfer function is

s(s+1)
is given by

(A) O
B) 1
©) -1

(D) infinite

y &30 ] TR TR
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40. =TT T ey wAl % SrEERy § 42. YIUISTH WY Hae 3 qiegl F e

Ig 719 &1 & 5 60 V w1 @ wfe B 2, fr
IaNItE R @ B F= § @ -
< |id I 1 A B Gehal 27 () Rintes gz o
(B) R cfenie &
’ N
~ (C) FH-Fafer wfemz &
: sy (D) forfteR sedtet wferdz &
3\
43. = fm ° e w1 e =
(A) 10 A wEAEged TR v; =V, cos (t/RC)
ik mwr%m‘@m%lé?ﬁéz:ﬂmu
?
(C) 15 A

+0

(D) 18 A [EEE = l
v; R C

41. IR = A 1 T SEE

_|

Vols) __ 1
Vi(s} 2+ sCR [.A) (Vp /3}008 {t/RC]
8, @ e wfly R, %1 OM & (B) (V,/3)sin(t/RC)
:_ng s (C) (V,/2)cos(t/RC)
v C+ %RL v, (D) (V,/2)sin(t/RC)
= a 44. I Hedw fen F dB § @
R Hifst, fwe fiw-sm gaw swme
a 4 - , Tass g <wiian s &7
s(s+1)
R
(B) 2 (A) O
B) 1
€ R © -1
(D) 2R (D) Fd

20/F1/CC/M-2023-12/608-D 19 [ ARRIRRETOTURILTRRR IR MBI [ P.T.O.
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45. The Laplace transform of a

46.

47.

20/FI/CC/M-2023-12/608-D

function f(t) is

2

Fis) = 5s 2+ 23s+6
S(s“+2s+2)

as t— oo, f(t) approaches

(A) 3

B) 5

17 ESE
S - ;
(D) e

The Fourier transform of a

signal h(f) is
H(jw) = (2 cos w)(sin 20)/ ®
The value of h(0) is

(A)

N= =

(B)

[

(C)
(D)

[\e]

Let x() be a periodic signal
with time period T. Let
y(t) = x(t—ty)+ x(t+ty) for some
to. The Fourier series coeffi-
cients of y(t) are denoted by by.
If b =0 for all odd k, then t,
can be equal to

(A) T/8

B) T/4

€ T/2

(D) 2T

48.

49,

50.

prepp
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Which among the following
belong to the category of critical
frequency?

(A) Poles
(B) Zeros
(C) Both (A) and (B)

(D) None of the above

The first and the last critical
frequencies of a driving point
impedance function of a passive
network having two kinds of
elements are a pole and a zero,
respectively. The above property
will be satisfied by

(A) R-L network only
(B) R-C network only
(C) L-C network only

(D) R-Cas well as R-L network

The return loss of a device is
found to be 20 dB. The voltage
standing wave ratio (VSWR)
and magnitude of reflection
coefficient are respectively

(A) 122 and 01
(B) 0-81 and 01
(C) -1-22 and 0-1

(D) 244 and 0-2

20 || NEUHURE ORI RO ERRTRI RO R T




WWW.prepp.in

prepp

Your Personal Exams Guide

45. Tt oM f(t) 1 A TR 48. F=faRed # € SH-61 Fii<H g

Pl < 55" +23s+6 1 Auft § Tt €
s(s? +2s+2) iy i
0 ?
B3 ¢ — o, f(t) 1 N e B e
A) 3
B) 5 (C) (A) 3R (B) 31
© 3 (D) sEw A AR
(B = E4E
S 49, 3 e ¥ it A o RS e &
46. Rt h(t) F1 gfom T Srefim farg fren v i weeh oik
H(jo) = (2 cos v)(sin 20)/ ® ?@@%mgﬁ% E
2 hO)FHE R g 7
@ % (A) %Ee R-L ¥
® 5 (B) ¥a R-C¥ewd
(C) ¥ L-C e
© 1
B 2 (D) R-C¥ @m-am RL Yo
47. u T T x(f) w99 3E® T % 9y =

fiferites wha 21 w6
YO = x(t-to)+ xlt+t) F5 t, +
o 21 y() F B g@en F ot
RN b, T FefE fen s 2 AR
by =0 uvft fawd k & T &, @t ¢, &
TR B Tehell &

50'

w fearge @1 fed @ 20 dB
ST 2 diees ©fer 39 WmEy
(VSWR) TR Wrad Tuiss %1 GRamr
g, us:

(A) 122 3K 01

(A) T/8 (B) 0-81 3Kk 0-1
B) T/4

© T/2 (C) -1-22 3R 01
(D) 2T (D) 2-44 3R 0-2

20/FI/CC/M-2023-12/608-D
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SECTION—II (Part—A)
( Compulsory )

51. The magnitude plot of a rational

52.

transfer function G(s) with real
coefficients is shown in the
figure below. Which of the
following compensators has
such a magnitude plot?

|GGw) |

— +20dB —
1 l i >
\J log ®
-40dB

(A) Lead compensator [E¥[E
E HHH

(B) Lag compensator
(C) PID compensator
(D) Lead-lag compensator

The transfer function of a
compensator is given as

s+a

Gc(s) o +b

It is a lead compensator if

(A) a=1, b=2
B) a=3, b=2
(C) a=-3, b=-1

(D) a=3, b=1

20/F1/CC/M-2023-12/608-D

53. If the characteristic equation
of a closed-loop system is
s2 +2s+2 =0, then the system is

(A) overdamped

(B) critically damped

(C) underdamped

(D) undamped

54. The final value theorem is used
to find the

(A) steady-state value of the
system output

(B) initial value of the system
output

(C) transient behaviour of the
system output

(D) None of the above

22 1| HETBRD OO IO AR R W
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@us—II (9r—A)

( erfad )

51. Iae® T %k WY UH  qET 53. IR ©F FE-T@ et @ frenafies
WFIGU $WE G(s) F1 IRET e il s2 +2s+2 =02, @ woeh &
= fo & femrn w2 e § @

FHAK W@ gRATT i 27
|G(jw) | () FrERErEE
ﬂ——ZOdB /—
| \J | o (B) e vy
~40 dB P EIE
[ElEEE '
(A) <ffe FEES ©
B) & HEEE
*) (D) 3HEFTE
(C) o 3o Eto TN
(D) fte-oh wrde
52. TH FEAS I THIe F14 54. 3ifm T Wi W IR = G F
fore fopan e 27
GC(S]=S+a
S+

(A) frem smsegz =1 fOR-s@en 1=
foan man 21 WR s e FHRs B, TR

(A) a=1, b=2 (B) Torew sTeege &1 IRt goq
B) a=3, b=2
(C) Towem smeeqe 1 &iftrs =R

(C) a=-3, b=-1

(D) a=3, b=1 (D) 39dw # @ S el

20/F1/CC/M-2023-12/608-D 23 [ R s [ e.r.o.
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55. The open-loop transfer function

56.

of a unity-gain feedback control
system is given by

K

Glsl=—————
(s+1)(s+2)

The gain margin of the system in
dB is given by

(a) o ELSE
B) 1 —
(C) 20
(D) o

The root locus plot for a system
is shown in the figure below.
The open-loop transfer function
corresponding to this plot is
given by

s(s+1)

(A) Gls)H(s)=K 5+2)(+3)

(s+1)

1
s(s-2)(s+2)(s+3)

(C) G(s)H(s)=K

(s+1)

(D) G(s)H(s)=K sls+2)(s+3)

20/F1/CC/M-2023-12/608-D
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57. For the asymptotic Bode
magnitude plot shown in the
figure below, the system transfer
function can be

L.

M

)

=)
=

Magnitude (dB)

0001 O1 10 1000

10s+1
0-1s+1

=

100s+1

®B) 0-1s+1

100s
10s+1

(C)

0-1s+1
10s+1

(D)

58. The transfer function }E of a
Ul(s)

system described by the state
equations x(f) = —2x(t)+2u(f) and
y() = 0-5x(t) is

0-5

i S

(B) A

)]
|
o]

\®)

(D)

P S8 1 {1 LR RER T AU R
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55. - wiedws from womeht @ 57. ¥ fa § fmm w W

S-S ZR TR aftemr iz % fre R Zew Gam
K 2 T ©
Gls) = —————
(s+1)(s+2) A
8
3 fe wn B dB ¥ faww w1 @y i
el & E 0 &
0-001 0O-1 10 1000
A) 0
(B) 1 @) 10s+1
© 20 El_El O-1s+1
D) = - g 100s+1
0:-1s+1
56. Tt e & o v dww @iz =2 i
fom & foamn mn %) @ wite ¥ egEw (C)
aﬁw-ﬁﬁ . . % ].OS+1
D) 0-1s+1
10s+1

58. Tt frew =1 W SwE @,
Uls)

SR " x(t) = - 2x(0)+ 2ult)
3R y() = 0- 5x(f) g afvfq 7, &

s(s+1)

@) GeHe =K o g 50—52
(B) G(s)H(s)= K Qfgﬂs{—sﬂ ®) - 1 5
e (sl+ 2(s+93) (©) :—;52“

20/FI1/CC/M-2023-12/608-D 25 [T mmmm - e.r.0.
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59. Consider the state space model 61. A single-phase fully controlled
of a system converter bridge is used for
%, 11 ol x 0 electrical braking of a separately

excited d.c. motor. The d.c.
motor load is represented by an
equivalent circuit as shown in
the figure below. Assume that

J'C2 = 0 “‘1 0 x2 + 4 u
Jt3 0 0 -2 X3 0

“l m =l the load inductance is sufficient
and y=[1 1 1]jx, DO}ad to ensure continuous and
X3 ripple-free load current. The
; firing angle of the bridge for a
Th tem
s 8 load current of I, =10 Awill be
(A) controllable and observable I
(B) uncontrollable and
observable S 20
(C) uncontrollable and S50 Hz
unobservable ZS 150 V
=

(D) controllable and
1
unobservable A) 44° B) 51°
60. In the single-phase voltage
controller circuit shown in the (C) 129° (D) 136°
figure below, for what range of
triggering angle (o), the output

voltage (V,) is not controllable? 62. In a mercury pool rectifier, the
voltage drop across its
™~
LR electrodes
50 Q . : :
—3— (A) is directly proportional to
Ve Vo load
jsoQ

(B) is inversely proportional to
load

(A) 0°<a <45°

(B) 45°<o <135°
(C) 90°<a <180°
(D) 135°<a <180°

(C) varies exponentially with
the load current

(D) is almost independent of
load current

20/F1/CC/M-2023-12/608-D 26 || HRURNEEE O RO T



WWW.prepp.in rrepp

Your Personal Exams Guide

59. freht fivem & we @ Afsw 61. % THa-=0 T W ¥ FEba wEi
% 3 2 BT 0 o<t 1 ST ofem @ WiSE d.c. "X
sl=lo 21 oz a|u i fign 3 % fee foan T %)
o R e B d.c. M WIS H G GAGed A T
i . i fom F gwilen o B we o PR

v foa ft s Fe ghifvme =0 & g
%4 Fﬁg §eFT T i I,=10A e
y=[1 1 1]|x, F2 % T st =1 wrafer <mr g
X3 E
Akl EEE 230V | 2Q
7% foeen @ e 50 Hz
(A) Frifm it e é; o
(B) et iR stacie-a (A) 44°
(C) wrfafm it smmey
(D) T aiv e (B) S51°
60. = fm # fRwm T wHa-= Aew (C) 129°
T wfhe &, Rafin o @) B 5
dm % e wge S (v,) P (D) 136°
i 27
Dk
50 @ 62. TH TR Y UREER ¥ soiEl &
v@ — v, e dieest
j50 Q
(A) e & @Y argarfaes gt ®
et (B) e 3 sgrrgare g &

(B) 45°<ao <135°

(C) 90°<a <180° (C) e w2 F |1y st ¥ aaerar &

(D) 135°<a <180° (D) s e & T o BT @

20/F1/CC/M-2023-12/608-D 27 IRV ORET O AR AR [ p.7.0.
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63. A three-phase diode bridge 65. An inductor filter connected in
rectifier supplied from a three- series with a resistive load
phase, 400 V, 50 Hz a.c. supply provides a
delivers power to a resistive load .
of 50 Q. The peak value of the (A) smoothing of the output
instantaneous load  voltage voltage waveform
would be (B) smoothing of the input

voltage waveform
(a) 400 (C) smoothing of the output
V3 current waveform
(D) smoothing of the input
(B) 40042 V = _El current waveform
E HHH
(C) 400V 66. Which of the following is a

64.

(D) 400,2/3 V

In a three-phase semi-converter,
firing angle = 120° and
extinction angle = 110°. Each
SCR and freewheeling diode
conducts respectively for

67.

feature of SMPS?
(A) High efficiency
(B) AF gain

(C) Power buck

(D) RF gain

A system with transfer function

(5219512
GO = o)+ 3+ A

is excited by sin ot. The steady-

- o2 state output of the system is
zero at

e (A) o=1rad/s

(C) 60°, 10° (B) =2 rad/s
(C) w=3 rad/s

e (D) =4 rad/s

20/FI/CC/M-2023-12/608-D
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63. dH-%Rw, 400 V, 50 Hz a.c. *myfd 65. Yu® WR & WY SEar § g @

¥ ayfd e T w Ao smEe SR fheet am wer §
st aeweR 50 Q % wfdius ) =
fasielt WM #a1 R drewfos @S (A) 3T3eYE eSS T H GAE HE
dieest 1 frex o= B
(B) Y oS a1 Sl AME AT
(A) %O_QV (C) AT3eYE FZ TUT &I YIRS HEAl
3
(D) Y FE 1 H YIRS HE
(B) 40042 V ESE
EEE 66. = % ¥ mF-H Wo wWo fo THo Hi
T ferda 27
(C) 400 V
(A) 3I=9 T&an
(D) 400,2/3 V (B) To Tho TN
(C) TR 7%

64. T diH-=w rd-ufeds O, wREfa
HI = 120° ¥R felw-#mr = 110° (D) 3R Tho T
2l TF THo Hio 3TRo AR Hredifem
T waw: R o % fo deren .
F &7 _ __?+9s+2) . .
e A A T

el W R sin ot ¥ I

(A) 60°, 50° 2| Rren =1 fOR-smw smeege @l
W IE 27
(B) 30°, 50° (A) w=1rad/s

B) w=2 rad/s
C) 60°, 10°
(C) =3 rad/s

(D) 30°, 40° (D) @=4 rad/s

20/F1/CC/M-2023-12/608-D 29 [NV mwmmmm . p.r.o.
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68. The pole-zero plot shown in the
figure below corresponds to a

A jo

(A) low-pass filter
(B) high-pass filter [ElE:E
(C) band-pass filter

(D) notch filter

69. The transfer function of a
tachometer is of the form

(A) Ks

B) K/s

1% ey

(D)

s(s+1)

20/F1/CC/M-2023-12/608-D

70. The transfer function
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Y(s)

X, &

the system shown in the figure
below when X;(s)=0 is

Xi(s)

(A)

(B)

(C)

(D)

Xa(s)
Y(s) -
AR ke

s+2
s(s+1)

s+1
s(s+2)

71. Signal flow graph is used to find

(A4)
(B)

(©)

(D)

stability of the system
controllability of the system

transfer function of the
system

poles of the system

30 [ AN OO AR T
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68. = fom ¥ femmr ™1 ya-y= wie 70. X,(s)=0 W = fm & fmm
fora® o @ 87 Y(s)

mwmwmw%?
Oa\jm X,(s)
X(s) 2 S 1] V)
A >0 S*l_h)
0
s+1
(A) =i-u fhee Dy Al
E HHH
(B) TE-4M fhexx
o
(C) Se-tw feeex S+1
(D) A= fheex © s+2
s(s+1)
69. HHR H WHIRYT FRE h8 THR 1
1 B 27 oy
s(s+2)
(A) Ks
71. ToUd v WS H 3G RGN F
B) K/s fore o wirar 7
(A) Torem i R
& 2
s+1 (B) ferew it Pt
(C) TaEew =1 Jawt Bawm
=
s(s+1) (D) fo&w & ga

20/FI/CC/M-2023-12/608-D 31 [IHHHHTm e wwnmm  e..o.
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72. A system with the transfer

function L5 . has an
X(s) s+p

output signal y(t)=cos (2! - g)

for the input signal

x{t) = p cos (2:— 33‘—] Then the

system parameter p is

A) V3

B) %

€)1

o 2

73. Despite the presence of negative
feedback, control systems still
have problems of instability
because the

(A) components used have non-
linearities

(B) dynamic equations of the
systems are not known
exactly

(C) mathematical analysis
involves approximations

(D) system has large negative
phase angle at high
frequencies

20/F1/CC/M-2023-12/608-D
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The frequency response of a
linear time-invariant system is
given by

5 ‘

Hl)s—————
) 1+ jionf

The step response of the system
is

(A) 5(1-e ) uf

B) 51-e5)ufy

(© S0-e)ulg

1

() (s+5)(s+1)

78 T nsfetnction Y& of the

R(s)

R(s)
system shown in the figure
below is

+ 1
b e Y(s)
1 +
s+1 .

(A) O

1 -
(B) s+1

2
0 =
© s+1

2
D
) s+3

<730 (1 1L YERRAR TR RO
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" X(s) s+p

73.

4 e e x(f) = p cos (Qt—g) *

fom LA CE y(t]zcos[Zt—-g—)
qrar 3| faeew Yol p B

(a) V3

B & e

(©) 1

o ©

T fdfsear it sufefe & s,

Pz yonfet § snfi off sifdrar
quETd &, Fifn

(A) 3I9Fm T T et # Tr-YRawand
2

(B) fem & wfavhe wfieor oo
w7 ¥ g T E

(C) witreftr forverwor & srgam it €

(D) Wt & 3= omgfEl W ower
FHRIcHS =0T 0 BT &

20/F1/CC/M-2023-12/608-D
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74. & Torfter wwg-swafadaa yomet &t
gl wfafsear &

5
1+ j10=nf

H(f)=

=9 el ht 2 vl @

(A) 5(1-e)u(y
(B) 5(1-e/%)u(y
©) <0-eug

1

®) (s+5)(s+1)

75. = o3 # femm 7o fren = wmEE

e O]
R{S)%
+ 1
RO = ¥(s)
1 +
s+1 A\
a) 0
1
(B) oy
2
(C) i
2
(D) —r
33 [ HREHRTCORT T AR UMY RRRROMOAW - [ P.T.O.
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SECTION—II (Part—B)

76. The direct-axis and quadrature-
axis reactances of a salient pole
alternator are 12 p.u. and
1‘0 p.u. respectively. The
armature resistance is
negligible. If this alternator is
delivering rated kVA at u.p.f.
and at rated voltage, then its
power angle is

(A) 30°
(B) 45°
(C) 60° EISE
(D) 90° S

77. For a two-pole, 50 Hz, three-
phase synchronous motor, the
speed of rotating magnetic field
is

(A) 1000 r.p.m.
(B) 2000 r.p.m.
(C) 3000 r.p.m.
(D) 3500 r.p.m.

78. The reluctance offered to the
m.m.f. wave is lowest when

(A) it is aligned with the field
pole axis

(B) it is oriented at 90 degree to
the field pole axis

(C) Both (A) and (B)

(D) None of the above

20/F1/CC/M-2023-12/608-D

79.

80.

81.

If two mechanically coupled
alternators deliver power at
50 Hz and 60 Hz respectively,
then the highest speed of
alternators will be

(A) 1200 r.p.m.
(B) 1500 r.p.m.
(C) 600 r.p.m.

(D) 300 r.p.m.

An over-excited synchronous
motor operating on mno-load
condition is called as

(A) synchronous capacitor
(B) synchronous condenser
(C) Both (A) and (B)

(D) None of the above

The quantity which makes
rotating amplifier applicable in
large power is

(A) high power gain and

favourable transient
conditions %
(B) favourable transient

conditions
(C) high power gain

(D) favourable
conditions

steady-state

<2 S 1R UAR TR TR
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Gus—II (WrFT—B)

79. IR I THEF T ¥ I Aeemw

76. Th Y& ga Afcetiet Hl Toaad-31d i
TSI 7F Yiewa wEw: 12 pou.
3R 1-0 p.u. I ImkR iy T
21 IR ¥® SHfeei® u.p.f IR Ve
Fieest W e kVA ToH X @I 2,
TR T HI B

(A) 30°
(B) 45°

(C) 60°

=IEI%[EI
[mlgs
(D) 90°

77. -9, 50 Hz, TH-<O Feawios
Hi % for, goiw grachig & o i @

(A) 1000 r.p.m.
(B) 2000 r.p.m.
(C) 3000 r.p.m.

(D) 3500 r.p.m.

78. m.m.f. T & UF F W FEH
a0 v=d =9 Bl 8, 54
(A) o7 &7 g 315 % Wiy Wiead &

(B) ¥& &% g9 a1g W 90 foft w
3@ B

(©) (A) R (B) 3
(D) I & 9 HIE 7

20/FI1/CC/M-2023-12/608-D

80.

81.

AN 50 Hz 3R 60 Hz W 9t &M
A §, A eeel it I=aw i Bl

(A) 1200 r.p.m.
(B) 1500 r.p.m.
(C) 600 r.p.m.

(D) 300 r.p.m.

o e f R © T Tt -
Icaed faspag Aot 1 = wa S
27

(A) Tomra AR

(B) fosha He=

(©) (A) ¥R (B) 3T

(D) 3udw & & =15 Tl

= W, S i ARAwER F S uhe
# R e R, ®

(A) 3= ufe @ IR IgRa afes
afeferfe

(B) rgga afvres whiefa
(C) 3= wifs oo

(D) g fer-feufa 6t s

35 [T i | e.r.o.
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82. Metadyne is feedback with

83.

84.

respect to main __

(A) negative, current

(B) negative, voltage

(C) positive, current

(D) positive, voltage
Amplidynes are best applicable
in

(A) feedback control systems
with regulated power supply

(B) power supply

(C) speed control of large
motors

EHSE

(D) All of the above B

Choose the order for the
decreasing order of the voltage
regulation for DC generator.

(A) DC shunt generator > level

compound generator >
differential compound
generator

(B) DC shunt generator < level

compound generator <
differential compound
generator

(C) Level compound generator >

DC shunt generator >
differential compound
generator

(D) Level compound generator <

DC shunt generator <
differential compound
generator

20/F1/CC/M-2023-12/608-D
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85. The delay of the commutation is

86.

caused due to induced e.m.f.
from

(A) self inductance and mutual
inductance

(B) self inductance
(C) mutual inductance

(D) leakage inductance

Consider a three-phase, 50 Hz,
11 kV distribution system. Each
of the conductors is suspended
by an insulator string having
two identical porcelain
insulators. The self-capacitance
of the insulator is 5 times the
shunt capacitance between the
link and the ground, as shown
in the figure below. The voltages
across the two insulators are

5C &
o E
Je

Conductor

LELIELLEEL L LL LSS

(A) ¢ =3-74kV, e; =2-61kV
(B) ¢ =3-46kV, e, =2-89 kV
(C) ¢ =6KkV, e, =4-23kV

(D) ¢ =5-5kV, e, =5-5kV

36 |1l WEIHVOLOF 0RO RO TR TR
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83.

84.

(A) fafafim foset omofd & @
Heds s gureh

(B) fTersteft <t =myfed

(C) =<t Ml & wifer Forpror

(D) 3w wfi

o Hro TR & foru Fiees fafamw &
A B IETH

(A) o Hio T2 FTRAX > A HYRE
SRA > RewREe Huke TR

(B) o dHio T TNH < Aad FIEE
SR < Rwiime duke s

(C) wad ¥ SR > Clo Hio T
TR > RRfie HIEs TR

(D) TTE FUEE FTRA < Eo Hio 2
S < fewifiee FuEds sz

20/F1/CC/M-2023-12/608-D
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TR ¥ 8 ARG e.m.f. & HROT Bt
2, Toraes wror 3

(A) HTH TR, HIIA FEHA
(B) % Tea
(C) =F« =T

(D) <ot TR

dH -, 50 Hz, 11 kV fa@o
et W R | go® Sean w
goR & g fefee fenm smar
i @ wom S+ B F o o
gl S % = fam o Ramn mn R,
AR I Ae% Wiew fow ik i
% #i9 vie FARe" w1 5 T ¥ I
GO § dreew §

Tsc e
HC}{ 5C *
;

€

v

WIP PSP IIIPIIIIIIIII PP

Hegal

(A) € =3-74kV, e, =2-61kV

B) ¢ =3-46KkV, e; =2-89 kV

(C) e =6KkV, e, =4-23 kV
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87. An extra high voltage 89. For a particular application, the
transmission line of length type of electric and control gear
300 km can be approximated is determined by which of the
by a lossless line having propa- following considerations?
gation constant f=0-00127
radians per km. Then the (A) Starting torque
percentage ratio of line length to
wavelength will be given by (B) Conditions of the
(A) 24-24% environment
(B) 12-12% (C) Speed control range and its
(C) 19:05% EEE piuEe
(D) 6:06% (Bl (D) All of the above

88. Consider a bundled conductor of
an. syechead line iconsisting of 90. The advantage of a group driver

20/F1/CC/M-2023-12/608-D

three identical sub-conductors
placed at the corners of an
equilateral triangle as shown in
the figure given below. If we
neglect the charges on the other
phase conductor and ground,
and assume that spacing
between  sub-conductors is
much larger than their radius,
the maximum electric field
intensity is experienced at

: 91.
Q

electric drive is

(A) high efficiency
(B) low noise

(C) constant speed

(D) All of the above

The motor enclosure used for
industrial purpose is

X
Ze
W
O O (A) totally enclosed type
(A) point X (B) protected type
poin
[B) pOiIlt ¥ (C) open type and dl‘ip pro of
(C) point Z type
(D) point W i

<3 3 1L TR AR TR DR
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87. 300 km w=r§ # T Ffifws I=-
Fices TEMYH ST H FFAF TERT
e B=0-00127 ez wfa fwo
Hlo aTell FIH-URT e /T < IR ST
AT T | TS i oraTg ST aesd @l
wicrere siguTa e smam

(A) 24-24% T

B) 12:12% T
(C) 19-05% g

EYE
(D) 6'06% m E 1

88. fUR R % = ks o7 =1
ded heaX gH I wWH Iv-ues
B T, IJ9-TTEH! ! Th GHETE By F
HH 9 @ T R S G e Rewn
T 3 AR ' I =W sEEe adn
S ST B 3UEr W 8, 9K
aHd § % Su-=emt ¥ &9 &1 oW
STh e & wga 9@ §, @ sifteaw
o &7 it fierar #1 gE B €

Q

Ze -
‘w

O O
(A) @R X W
(B) @R Y W
(C) @R Z ™

(D) @ W ®|
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89. Tt Ry s % R, W v

90.

91.

Pz ik =1 yor F=fafas 4 @
form fomm @ Pt B 27

(A) et ik
(B) wateror it feufa
(C) ifer forearor wimr 3R sweht Wt

(D) W wft

T ER TR G W A 2

(A) 3= sgEr

(B) H WR

(C) fra nfa

(D) 3w @t

irenfies s % forg swm foren s
I IR MR w1 8

(A) T T ¥ 5T TR

(B) wfda N

(C) Qe TR 3R U9 FhK

(D) Ru-5 wehr
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92. Distributed winding and short
chording employed in AC
machines will result in

(A) increase in em.f. and
reduction in harmonics

(B) reduction in e.m.f. and
increase in harmonics

(C) increase in both e.m.f. and
harmonics

(D) reduction in both e.m.f. and
harmonics EEE

93. A 100 kVA, 415 V (line), star-
connected synchronous
machine generates rated open
circuit voltage of 415 V at a field
current of 15 A. The short
circuit armature current at a
field current of 10 A is equal to
the rated armature current. The
per unit saturated synchronous
reactance is

A4) 1-731
(B) 1'5
(C) 0666

(D) 0-577

20/F1/CC/M-2023-12/608-D

94,

95.

96.
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A synchronous generator is
feeding a =zero power factor
(lagging) load at rated current.
The armature reaction is

(A) magnetizing

(B) demagnetizing

(C) cross-magnetizing

(D) ineffective

The fifth harmonic component of
phase em.f. (in volts), for a
three-phase star connection is
@A) o

(B) 269

(C) 281

(D) 808

Which of the following is the
advantage of electric braking?

(A) More heat is generated
during braking .

(B) It is instantaneous

(C) Motor continues to remain
loaded during braking

(D) It avoids wear of track

40 [ RRRNHRTTENTHONT RN N TR T
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92. AC #¥ft # Frifm fedise arfen
7R 9IS whifeT =1 o ahomm gem?

(A) e.m.f. ® gfg R gmif~ew &

(B) e.m.f. ¥ FHi iR gwifaw § fg

(C) e.m.f. 3R Twitem 2t # Ih

(D) e.m.f. 3R HIHEE HT & HHT
E5E

93. T 100 kVA, 415 V (d1H), VK-
Faes o mfm 15 A & dies
FE W 415 V & W AT a@fee
Fices 3099 Hel 81 10 A & Fieg =2
W e Ak AR F2, Ve IR
FE % S g1 UG T Tgw e
frige 2

&) 1-731

(B) 1:5

(C) 0666

(D) 0-577

20/FI/CC/M-2023-12/608-D
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95.

96.
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T Rhe TR 188 e W I TR
Tt (AfiFT) o HiE 3= W@ 8| IR
wfafsrar &

(A) BersfeE

(B) SieEiem

(C) wia-temEmm

(D) 3w (FEHiEea)

-0 WR FwH & U %1 e.m.f.
(Siee #) =1 qi=al gHiE 92w B

(A) 0

(B) 269

(C) 281

(D) 808

WfEs e w1 e e § @
HH-|T 87

(A) fFT & dm ot am 3w
B @

(B) ¥E drehiiers gl 8

(C) sfF & W A § wie =it
T ®

(D) ¥ 3 =l Forem & s @

41 [THIVRmrn i eor.o.



WWW.prepp.in

prepp

Your Personal Exams Guide

97. A three-phase synchronous 99, The speed of a 4-pole induction
motor connected to a.c. mains is motor is controlled by varying
running at full-load and unity the supply frequency while
power factor. If its shaft load is maintaining the ratio of supply
reduced by half, with field voltage to supply frequency
current held constant, its new (V/f) constant. At rated
power factor will be frequency of 50 Hz and rated

voltage of 400 V, its speed is
(A) unity 1440 r.p.m. Find the speed at
30 Hz, if the load torque is
(B) leading constant.
(C) lagging & _EI (A) 882 r.p.m.
E HHH
(D) dependent on machine (B) 804 r.pan.
parameters
(C) 840 r.p.m.

98. For a single-phase capacitor- 28 rRe-
start induction motor, which of
the following statements is
valid? 100. For an induction motor,

(A) The capacitor is used for
power factor improvement.

operation at a slip s, the ratio of
gross power output to air gap
power is equal to

(B) The direction of rotation can A) 1-s)?
be changed by reversing the
main winding terminals.
(B) 1-9)

(C) The direction of rotation
cannot be changed.

(D) The direction of rotation can
be changed by inter-
changing the supply
terminals.

20/F1/CC/M-2023-12/608-D

(C) V-9

D) 1-+/s)
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97. ac. W ¥ YO & dH-ww fwmw

98.

AR ol we 3R gRd ueR HeR W
T WAt g1 Afs fiee we w R
T@d U 6 AW IS i a1 = fean
ST, Y EeHT FAT ISR B B

99,

4-9ie FewRE WX A ol w gl
Sieest 3R I st (v / f) TR
% ST H T T Q€ MY g
Hl HA-A ek G T S
21 50 Hz i ¥ smgiv @ik 400 V
F Vs aws W Tl
1440 r.p.m. ¥| 3Rk &e % f@r 2,

S 30 Hz W 7ifd 319 =L
(B) st (A) 882 r.p.m.
(C) f== I (B) 864 r.p.m.
(D) [ AmEEt W (C) 840 r.p.m.
(D) 828 r.p.m.

THeT-SR0 FURI-TRY $SHH A1 &
fou Frefafea & @ sF-w1 s 9=

27 100. TF TeWH OIX & fog, fow s w
TToH, Fhel feeiell IaTed td @R i
UTeR I T FoRae SR BT 27
(A) T T AT IR HFR FUR
w2 @ -5
(B) g&a amfen Zfiaell @ Ieea
ewH < o waeft s wedl R B) (-9
(C) Wewm it foem =i waeh s wwdt
gl (©) -9
(D) =mgfd A it M F TEAR
Ao A e weel 1w B (D) @-+s)
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OR

SECTION—II (Part—C)

101. The input to a coherent detector 103. A transmission line of
is DSB-SC signal plus noise. The characteristic impedance 50 Q is
noise at the detector output is terminated by a 50 Q load. When
(A) the in-phase component excited by a sinusoidal voltage

source at 10 GHz, the phase
difference between two points
(8] “the gquadratupe component spaced 2 mm apart on the line is
6} zero found to be % radians. The
ESE phase velocity of the wave along
(D) the envelope [Es:E the line is
(A) 0-8x10% m/s
102. A white noise process x(f) with (B) 1.2x108 m/s
two-sided power spectral density
~10 ¥ .
1x10 W/Hz 1s. input to a (C) 1-6x10% m/s
filter whose magnitude squared
response is shown in the figure 8
below. The power of the output () 3O mifs
process y(f) is given by
214 104. A transmission line of 50Q
1 Y characteristic = impedance is
A Yi) terminated with a 100Q
resistance. The minimum
- 10 kHz 10 kHz impedance measured on the line
is equal to
(A) 5x1077 W
A) 0Q
-6
B) 1x10° W B) 25Q
(C) 2x107° W (C) 50Q
(D) 1x10™° W (D) 100
20/FI/CC/M-2023-12/608-D 44 [ HNE0 LR CORE RN R R mn
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HYAT

wWoEg—II (WTM—C)

101. HER= f&¥e 1 g2 DSB-SC R
o TR § fedae amsege ik @

(A) -% UeH
(B) ISR U
€ T

(D) T=e ESE
E HHH

102. J-TH TRk  SUmHHE wEE
1x1071% W/Hz % 919 T 9% R
TR x(f) B T e § g e
s ®, et gfemor = afefen =
fomr & foard € %) emsege whE y(
fiarFmgufE R

; | H(I) |2 J
X(1) ¥(1)
_9 ‘%‘
¥o

- 10kHz ' 10 kHz

(A) 5x1077 W
(B) 1x10° w
(C) 2x107° W

(D) 1x10™° W

20/F1/CC/M-2023-12/608-D

103. faRivar yfeamen 50 Q i & ZEfEH
|, 50 Q S T TEW & S 2
sS4 10 GHz W TH WiEHHissd e
HIq §R I 6 ST 8, @ @R W
2 mm I g W @ @ forgett & i

wﬁm%mwm%li@%

STfeRT T T WA T R
(A) 0-8x10% m/s
B) 1-2x10% m/s
(C) 1-6x10% m/s

(D) 3x10% m/s

104. 50 Q fomivar wfesmen it v Z@fimm
M, 100 Q TRy ¥ @y wuw &
St €| W1E W AT TE =Aay gl
Toreeh SRR R7

A) 0Q
(B) 25Q
(C) 50Q

(D) 100 Q
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105.

106.

107.

A transmission line is feeding
1 watt of power to a horn
antenna having a gain of 10 dB.
The antenna is matched to the
transmission line. The total
power radiated is

(A) 10 W
B) 1W
€ 01 W
(D) 0:01 W

The far field of an antenna
varies with distance r as

A) 1/r

B) 1/r2

€ 1/ r & .El
(D) 1/‘\/; [ElEE

For a dipole antenna

(A) the radiation intensity is
maximum along the normal
to the dipole axis

(B) the current distribution
along its length is uniform
irrespective of the length

(C) the effective length equals
its physical length

(D) the input impedance is
independent of the location
of the feed-point

20/F1/CC/M-2023-12/608-D

108.

109.

A  two-port

network
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has

scattering parameters given by

[S]Z[Su 512]
Sg1 Sag

If the port-2 of the two-port is ’

short
parameter for the
one-port network is

S11 — 5118522 T S12821
1+s85;

(A)

S11+ 811822 — S1280

B
( ) 1+522

(€) S11 + 811822 + 812821

1-322

S11 —S11522 + 819891
1—322

(D)

The dominant

circuited, the
resultant

mode

S11

in a

rectangular waveguide is TE;,

because this mode has
(A) no attenuation
(B) no cut-off

(C) no magnetic
component

(D) the highest

wavelength

46 || HRIATONE OO0 O RO OO
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105. U TEMEE @R 10 dB T 9 g 108. J-UR = A
i w1 are el ey W @
2| O = e v @ e e S11 Si2
e &1 et el R 2 {S'=[ ]

‘ Sa1 S22
(A) 10 W
heftr Yafter fig o §1 wfe -9 =
B 1W -2 Wi |ithe & wn 8, @ gRom
© 01W EE.E TH-TIE 2T & o1y S1q e 2
(D) 001 W (A) S11 ~ S11522 T $12821
1+S22

106. W &1 g &4, r @ & A I

?
EESTIR S (B) Sy1 1t 511822 — 8128921
(A) I/r 1+822
B) 1/r?
(©) $11 + 811822 + S12521
© 1/ =522
(D) 1/r
(D) S11 —S8118S22 T S1250

1-s2;

107. f3-gd @ & fog
A) fofrm & dgm = & B-g3

bk TG 109. UF IEASR Jass A TE;, 4@ HiS
(B) 39 @ % WY FquM foa wafem &, Fifs 39 Qe &
. £ o
:;rmﬁ e TR fom o e o e ey
(C) wwreht wweng, sEeh ifos s (B) wIE Ta-3AT% & §
F TR e
(C) i€ by & e T &
(D) g s, Bre-frg ¥ wm &
=ad 2 (D) = He-3Ai% qEIeHA ¢
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110. Microwave tubes are grouped 113. The impedance of the line to the
into two categories depending on right of voltage minimum is
the type of

(A) inductive
(A) electron beam field
interaction (B) capacitive
(B) amplification method (C) high resistance
(C) power gain achieved e (D) low resistance
(D) construction methods E&:F
114. The Double Minimum’ method
111. Choose the false statement : 5 Televant 10 the meusy e
. . Of
Klystron amplifiers may use
intermediate cavities to (A) low attenuation coefficient
(A) prevent the oscillations (B) high attenuation coefficient
that occur in two-cavity _
(B) increase the bandwidth of (D) low VSWR
the device
(C) improve the power gain 115. The radiation pattern of an
antenna in spherical
(D) increase the efficiency of the coordinates is given by
klystron
F(0)=cos*8, OSBS%
112. If the phase difference between

voltage and current in a device
is 180°, such a device is called

The directivity of the antenna is

(A) an inductor (A) 10 dB
(B) a capacitor (B) 126 dB
(C) a positive resistance device (C) 11-5 dB
(D) a negative resistance device (D) 18 dB

20/F1/CC/M-2023-12/608-D
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110. AHET =E H % YER &
YR R 3t Afvrt 7 sfer w )

(A) S S & geEH
(B) wads fafy
(C) ww wife @ E5E
(D) fAwfor & et

111. 3799 FHUF A G ¢

Rl UaerR AwEdl TERi W=
I FW THS &

(4) A-Ta T § A A et
Fr I ¥ e

(B) Teamzw i Jefagy =em & fon

(C) fersrelt @ & guw w0 ¥ forg

(D) Tl # & & 3fE =1 F
foag

112. I Bt Su=or #§ dieew 3R o &

e H SO ¥ 180° B, @ W
IYHT ] HEl AT B

(A) FTEIX
(B) e
(C) TwRIeHS Tfclrer 39

(D) -TeRRIcHS FTale 39aRLIT

20/F1/CC/M-2023-12/608-D
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114,
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Fan dices it g AR @ Hi
wiferaman ®

(A) i

(B) fafes

(C) 3= wieiy

(D) =u wiryg

‘o fafm’ fafy feess o % fo
BIEIE

(A) ¥ &fiom TTTE

(B) 3= &fvm s

(C) 3= o THo T HRo

(D) T3 o wHo B0 3MWo

Merer v # w e %1 e
e

F(©) = cos* 6, oses%

T fean stwan | @ it sfafadt @
(A) 10 dB
(B) 12:6 dB

(C) 11-5 dB

(D) 18 dB

49 [IHNEHRHn i iemmmm - e.r.o.
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116. What is the angle between the 119. Consider an angle modulated
normal to the reference ellipsoid signal
and the equatorial plane at a 5
point called? x(t)=6cos[2n x10°t+ 2 sin (B000xt)+

A&) Geodeti ” 4 cos (8000n )] ’
eodetic angle

The average power of x(t) is

(B) Correction factor .
(C) Geodetic latitude (A) 10 W
(D) Earth angle EZT B) 18 W

(C) 20w

117. Consider sinusoidal modulation

in an AM system. Assuming no D) 28 W

overmodulation, the modulation

index (H) when the maximum 120. For a message signal
and minimum values of the m(t) = cos 2nf,,t) and carrier of
envelope, respectively, are 3 V frequency f,, which of the
and 1V, is following represents a single
@) 1 side-band (SSB) signal?

B) 2 (A) cos (2nf,, 1) cos (2nf. 1)

© 15 (B) cos (2nf 1)

(D) 05 (C) cos[2n(f. + f)t]

(D) [1+cos(@2nf,,t)]cos 2nf.t)
118. Consider an FM signal

f(t) = cos [2nf, t+ B, sin 2nfit+ B, 2nf, 1] 121. Which of the following analogue
modulation schemes requires

The maximum deviation of the the minimum transmitted power
instantaneous frequency from and minimum channel band-

the carrier frequency f, is width? .
(A) Bifi+Baf2 (A) VSB

(B) Bif2+B2fi (B) DSB-SC

(C) Bi+B2 (C) SSB

(D) fi+fs (D) AM
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116. et fog w sifirara @ e diedgw ik

117.

118.

fogaqtim @ & = F Ho B w=n
gl Sl 87

A) FrRRs =
(B) FuR Fex
(C) Frefes srerw
(D) geeft hror

To Wo Rrew # wgaisew wisovH
T TR | A SewisEyE 7 9
T, ATSONN 99 (H), 5 forems &
Fftrraw 3R =Eae 9W wEE: 3 ViR
1VE R

EE
A A EEEs
B) 2
(C) 15
(D) 05
T Tho Wo foma

f(Q) = cos [2nf t+ B, sin 2nf t+ B, 2nf, 1]

w feR W s R £, @
ATHITTS G T Aferay faeem &

(A) Bifi+B2f2
(B) Bifo+Bafi
(€) B1+B2
D) fi+f2
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119. TH IV Higfed Heha

x(t) = 6 cos [2n x 10° ¢+ 2 sin (8000n#) +

4 cos (8000mt)]
R fem |
x(f) i sirea i ?
(A) 10 W
(B) 18 W
(C) 20 W
(D) 28 W

120. TF We¥ fma m(f) = cos 2nf,, 1) 3K
I f, % A% & g, fm § @
wF-ur foe dge-dT (SSB) fwe =
wfafafees e 87
(A) cos (2nf,,1) cos 2nf,t)
(B) cos @nf.t)
(C) cos[2n(f,+ fin)t]
(D) [1+cos(2nf,,B)]cos @nf,t)
121. f= & & frm wiem Siegmve s

¥ fou =@ woiie ofe 3R =aw
e Te-eE F e g 27
(A) VSB
(B) DSB-SC
(C) SSB
(D) AM
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122. A modulated signal is
y(t) = m(t) cos (4000m)

where the baseband signal mf(f)
has frequency components less
than 5 kHz only. The minimum
required rate (in kHz) at which
y(t) should be sampled to recover

mlt) is

(A) 10 kHz E4E
(B) 20 kHz [ElRe
(C) 12 kHz

(D) 15 kHz

123. The phase response of a pass
band waveform at the receiver is

given by
o(f) = -2na(f - f) - 2pBf

where f, is the centre frequency,
and o and f are positive
constants. The actual signal
propagation delay from the
transmittance to receiver is

o-p

o+p

(A)

of

o+p

(B)

(€) o

(D) B

20/FI1/CC/M-2023-12/608-D
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124. Suppose that the modulating
signal is mft) = 2 cos 2nf,,t) and
the carrier is x,(f) = A, cos 2nf,t).
Which one of the following is a
conventional AM signal without
over-modulation?

(A) x(t) = Acm(t) cos 2nf.1)

(B) x(t) = Ac[1+m(t)]cos 2nf.1)

(C) x(t)= A, cos 2nf 1)+

% m(t) cos (27tf,t)

(D) x(t)= A, cos (2nf,, t) cos 2nf, )+

A, sin 2nf,, 1) sin (2nf,1)
125. Consider the amplitude
modulated (AM) signal

A, cos M,t+2 cos O, tcosm,t

For demodulating the signal
using envelope detector, the
minimum value of A, should be

A) 2
(B) 1
(C) 05

(D) O

52 I HVIREO 00RO RO EMTARTRT RO T




WWW.prepp.in

122. U Aiseiee fame

123.

y(t) = m(t) cos (4000mnt)

3, &I swae fme m(f) ¥ smgf gew
¥9@ SkHz ¥ %9 8Q ¥ Twaw
smavad ) (kHz #), ™| ® m() H
iy & fow y() & g o s
<fee, @

E5E
(A) 10 kHz "
(B) 20 kHz
(C) 12 kHz
(D) 15 kHz
Tefter W o e w0 i % wfafswa

0(f) = —2ma (f - £) - 2pBf

& f, F% g IR THReAS BRE
o AT B FRT & St B @ @ el
% IRtaeh fome yeR s &

o &5

o+p

@

€) o

(D) B
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124. w9 i f& wfepfa Rma R
m(t)=2cos @nf,f) R TES
xc(t) = A.cos2nf, t) ?I Frafafaa &
¥ me-w o eifa-diegeem &
aRufs AM faoe 27

(A) x(t) = A;mft) cos 2nf.t)
(B) x(t) = A[1+m(t)]cos 2nf.)

(C) x(t) = A, cos 2nf )+
% m(t) cos (2nf 1)

(D) x(f) = A, cos 2nf,,t) cos 2nf,.t)+

A, sin (2nf,, ) sin 2nrf,1)

125. JHW Alsoies (AM) fme

A, cos 0,t+2cos @, tcoswt

R TER w| Taem e =1 3w
o e =t dmfegee s0 % fau
A, 1 =AqH A BT =Y

(A) 2

B) 1

(C) 05

(D) O
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