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SECTION—I
( Compulsory )

1. The electric field of a uniform 4. Which one of the following

plane electromagnetic wave in

free space, along the positive x

direction is given by
E=10fa,+ 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?

==
(&) V-E=0, VxB=0 i
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

represents the electric field lines
for the mode in the cross-section
of a hollow rectangular metallic
waveguide?

y
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(A)

(B)

I

y
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(D)

VVV

X

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) 10 watts (A) 942 m

(B) 1 watt (B) 2070 m
(C) 01 watt (C) 4978 m
(D) 001 watt (D) 5320 m
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( erFEm )

1. I ™ ¥ U6 99F 9qd fagd- 4, 9 ¥ IH-U1 T GES AR
R W H g &, TS x gifes JaEe % Ha-9wH § 918 &
fem g fog fgq = i W Rl

a1 =7

E=10@a,+ ja,)e /2%~
y

T e s @1 W A osmh ek
(A) 12 GHz 3R 91¢ MR .
(B) 4 Hz R 91¥ MeirhR y
(C) 1-2 GHz 2R TW MR 5 :}
(B); 4 He Sltqi Mo g'm o :E

2. EWW'WW‘&@(W y
I gEhT d % Ry, B F R
H-H1 AFee % Wi %k wd w9 () HHHHHH
1 g ot 27 x
(A) V'E=O, VxB=0 y
(B) V.E=0, V-B=0 e
(C) VXE=0, VxB=0 IV R —

’ =7

(D) VXE=0, V-B=0
5. T =i, e g e R, Ziewies

3. UH gEfRN W T EH W@ oW A 5 km R 31 R A wife F 3 dB
1 3w fooelt smofd &, A weft 1 v @ 3 e 3w = A
@™ 10 dB R T, ZiEhRe @ @ iR foreeh 0w weh B
U9 @ ¥ g E F gH W g :

Tt oot o ® (A) 942 m
8). 107w (B) 2070 m
B) 13w

i (C) 4978 m
(D) 0-014R (D) 5320 m
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6.

The time-averaged Poynting
vector, in W/ m?, for a wave with

E=24e/"F%a  V/m in free
space is

2.4
(A) el

2.4
(B) e

4.8
(©) iy

4.8 ELEE
18] e ;
( ) TT 2 E HHH

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

(A) a decrease in the value of
reactance

an increase in the value of
reactance

(B)

(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
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9.

10.

11.

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

A wattmeter is connected as

shown in the figure below, the
wattmeter reads

Current coil

Potential coil

i

Wattmeter

?

(A)
(B)

zero always

total power consumed by Z,
and Z,

(€)
(D)

power consumed by Z,

power consumed by Z,

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

(TR A




6. % W ¥ E=24e/“ Py v/m

N T a & e W/m? # wng-

afigd QT e §
Bl
Y

BleZta.

YA
(€S,

T
1o e Eff

. @& yioaen f@y W@ 8 ™ W
Y W% % WY TH SEEd i
I Bt B, Fe@ et /8
|

(A) TRuwE F gea § w4
B) freww & qew # gy
(C) Tuwa & qea & #i aftady T
(D) v e & =i aRed &

. T W I gURR o™ w1 (et
gfelig 0-01Q B W o@ & uiw ¥
1 faferror wfedie g

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

(D) 0-25Q
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10.

11.

3T H9R & fow gl 9 R
(A) 1 kHz ¥ 100 kHz
(B) 100 kHz ¥ 10 kHz
(C) 10 MHz ¥ 30 MHz
(D) 1 GHz ¥ 30 GHz

T SEHiR 91 geT & s s fm fom
7 f@rn w0 | aeie g @

Lo

FE A
e wige
@ e

(A) w&wm =

(B) Z, 3R Z, 51 @Id F R
(C) Z, SN @a R

(D) Z, 3% @9d TR

T WHR &1 foRq WE 0-5 A @r @
3R HHT 3T ity 0-2 Q BT 21
W™ H® 025 A H seem & forw =
e il S ®

(A) 0-8Q wiadiy, e & W Ja@an
)

(B) 1.0Q witww, #ex & & s@en
3§

(C) 0-04 Q ufty, e & THFIR
¥

(D) 0-05Q wf iy, HX F FHHIR
1

5 [NERET i mmm | e.r.o.




12. Two

13.

sinusoidal signals
plo;t) = Asin oyt and g(w,t) are
applied to X and Y inputs of a
dual channel CRO. As per the
Lissajous figure displayed on the
screen as shown in the figure
below, the signal g(w,t) will be
represented as

YA

(A) glwyt) = Asinmyt, 0y =2
(B) gloyt) = Asinwyt, 0y =0 /2
(C) glwyt)= Acosmyt, Wy =21

(D) glwyt)= Acoswyt, Wy =, /2

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
of the square wave is 10 V and
the current is a triangular wave
of 5 A p-p as shown in the figure
below. The period is 20 ms. The
reading in W will be

|
0 l t

Pt BT AT

LR o e
(A) 0 (B) 25
(C) 50 (D) 100
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14.

15.

16.

A galvanometer with a full-scale
current of 10 mA has a
resistance of 1000Q. The
multiplying power of 100Q
shunt with this galvanometer is

(A) 110 (B) 100
(5 2. (D) 10

Two in-phase, 50 Hz sinusoidal
waveforms of unit amplitude
are fed into channel-1 and
channel-2 respectively of an
oscilloscope. Assuming that the
voltage scale, time scale and
other settings are exactly the
same for both the channels,
what would be observed if the
oscilloscope is operated in X-Y
mode?

(A) A circle of unit radius

(B) An ellipse

(C) A parabola

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

x-axis
For thermocouple measuring
instruments, which of the
following statements is
incorrect?
(A) Their calibration does not
change with time or
temperature.

(B) They read r.m.s. values.

(C) They are incapable of
standing any overload.

(D) If calibrated on DC, they
cannot be used for AC
signals.

(N [T




12. R-S7e Hio 3Wo 3o & X 3R Y

13.

FE W o UEEEed  aud
ploY) = Asin wt 3R g(w,t) ISV
T 3| BhA W wefia foamm ampfa &
IR, s % = fomr # femmn wn
2, qlo,t) Rew = fve wr ewfn
EILIE

(A) q((l)z t) = Asin (1)2 t, 0.)2 = 20)1
(B) q((l)zt) = Asin (th, 0)2 = (!)1 /2
(C) glwyt)= Acoswyt, wy =2,

(D) glwyt)= Acoswyt, w, =0, /2

T AT aeHie, S dees ok we
% TF WY TESG qedt ¥ ke @
AT AT ®, @ H e wike @i
A % forT 3w R S R @R
39 F WH-g-1i% dlees 10 V § 3R
FE 5A p-p H Brevhy @ & S
6 = fom § Remr w21 swfy
20 ms ®| W # @fén 2nft

L

|

e AN N i
o NG N
(A) O (B) 25

(C) 50 (D) 100
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14.

15.

16.

10 mA & Foa-Bhd e 9
Aeadifiet w1 WY 1000Q B1 =@
et &% WY 100 Q W f R
oIt &

(A) 110

(B) 100

€) 11

(D) 10

I FEW F § W{-%, 50 Hz
AETEIEST S96H T AUSRST %
FAMW: -1 AR F@-2 F B
S 3 A8 UM g deew @,
I Wt IR I AW [ Tl B
foe foepa @ §, TR AR
X-Y Ws ¥ weiford gar 8, @ @ S
Sa?

A) TR B w1 wEe

(B) Tk el

(C) T Iqsen

(D) x-¥ & WY 45° | gH &
dieft J@n

JHTHYS A9 Tl U & o e

T § HI-91 ST T 27

(A) 3T AT 9T AT A9 B
Y & 5o 2

(B) ¥ 3o WHo THo W Ued &1

(C) 2 Tt oft R = wg &= &
areme )

(D) @Rk DC W Sfee foran wmar g,
q 3% AC Rua & foe sue
T foman S gemar 21

7 WA m | e.r.o.




17. The bridge method commonly

18.

19.

used for mutual

inductance is

finding

(A) Heaviside Campbell bridge

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
J3

B) %

(B) Schering bridge
(C) De Sauty bridge
(D) Wien bridge

(A)

(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°
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20. The circuit shown in the figure

21.

below can best be described as a

B
T A

(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

(8 (U R




17.

18.

19.

HEAT TSR T FH F AT AR
TR IR ht 9= Tl g () ffr g

(a) R e dg

(B) Wi &g

(C) <t wiag

(D) ¥y

Th G Y o GG BRI aT %
fore sffea Gfen fefveer wedviier 10 Vv

Teal 3l S T % U @ r.mes.

20

a) = LA
V3 ol
10

(B) 5

(C) 2043

(D) 1043

TH Tieaa IUHU % EEEE A% W
IfSq Frachia & BT I9TE AR
BT ® S TR F e 89 IR
IEifea &7 8 &

(A)
(B) HHMIR
(C) 60° W gH T
(D) 30° WFF T
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20. = fREm mw oz & gfoy = g9k

21.

w9 % forw w9 § aftla foram mar 37

.
e s

A) fo= el

(B) f&r nigem

(C) gt fade=

(D) sieear faqore

It IWE-ISie deew wadE #

IeESich Tl h! S el R
T, AT

(A) drees @ 3R Fge widemen <M
1 FH HAN

(B) Tees AN H HH M 3R FYE
TcrsTeT B SIQTa

(C) s @™ ® SQITT A FYE
TETT S FH SN

(D) RSt &y 3R $ge ufcemen <1
1 ST
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22. Assuming Vig(gey) =0-2V and

23.

Bp=50, the minimum base
current () required to drive the
transistor in the figure below to
saturation is

3V ‘L .
1kQ
Ip

(A) S6pA EE
(B) 140pA O
(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 5V
- Lol
P Q R
@A) 4V,3V,2V
B) 5V,5V,5V
€} 4V, 4V, 4V

(D) 5V,4V,3V

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

24.

25.

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 o J ] 1L TR TR



22. AF ¥ Vg =0-2V 79 B =50,

23.

fro o o e T g & |gw
FH % [T IEwES a9 YR 9w
(I5)®

3V \LIC

1kQ

(A) S6pA

(B) 140 uA

(C) 60pA

(D) 3pA

- wiiSre & i & 91et
FreafaRea afe #, gt o w0 3fto
THo TRRR 1 V & Jueiee dieest &

UM B IR-YE H IRET FA §Q
P, Q 3R R W 3713<YL diee &

S5V o V- SNV
- | P ol
P Q R
A) 4V,3V,2V
B) 5V,5V,5V
(C) 4V, 4V, 4V

D). 5V, 4V, 3%
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24.

25.

% JFET # 38% Aged ukay ¥
Tormn = we9E w9 & fhw w9 ° wefifa
Topen s ke 27

A) =+ Fufa = 9a
(B) e Frfia diees |
(C) e Tl dieew @
(D) e fEfia #e |
EISE
Th Wedl-RS R-C gfAa tffawer 4,
FUIRT FUFeT

(A) =9 gfa wfafsen =t Hifta e
2

(B) 3= 3mgfa wiafshar =t difta swtar
?

(C) vmafw wfifenr = wnfw Td
AT &

(D) smfw vl = wwifm feg
o1 d.c. T2l i sl T

11 CEMATRRTORER R i [ eor.0.




26. The effect of current: shunt 28. In the following astable multi-
feedback in an amplifier is to vibrator circuit, which proper-
ties of v, () depend on R,?

(A) increase the input
resistance and decrease the R,
output resistance bk

(B) increase both input and
output resistances —=e Vo(t)

5 R

(C) decrease both input and c=T o
output resistances

(D) decrease the input R2% e
resistance and increase the J_

output resistance

27. The oscillator circuit shown in (A) Only the frequency

the figure below is —
%—VCC = : (B) Only the amplitude

(C) Both the amplitude and the
frequency

L=10H

O
|1
I
S
WW—9
<
A

(D) Neither the amplitude nor
the frequency

e
||”—o

2pF Gz 2pF

e ——Ce
T 29, For an n-variable Boolean
function, the maximum number

of prime implicants is

||||——<

(A) Hartley oscillator with

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

Foscittation =503 MHz B) n/2
(C) Hartley oscillator with

foscittation =159-2 MHz {C): 2%
(D) Colpitts oscillator with

Soscillation = 159-2 MHz D) 2%
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36. T% UCAHRR § YR Y dhiesw @i
9 BT B

(A) Tge wf@y sgr MR I=eye

TfeRiY ST

(B) ¥ 3R 3IMSge ¥ <N
EEi

(C) FYe 3R IRy ¥y <.
T

(D) ¥ge ufy =emr iR 3meeye

27. = = d RRwmn ™ sAiRees afuy &

-Vee
Le

L

(A) TR AR
Seifedmm = 796 MHz & 919

(B) wiafuzd AT
Fifraes = 50-3 MHz & @19

(C) TR AR
Suifeemm = 159-2 MHz & @19

(D) wiafid AR
S sifemm = 159-2 MHz & 41
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28. T IRe@ Aedl-aRaR wihe |, v, (f)

1 HHE-G1 0 R, W il e 27

Ry

— AW

- —e Vo(t)

C— Ry

R % Ry

2l

(A) e Imgh
(B) ¥ @™

(C) mam IR i <Ft

(D) T @ mm 3k 7 & ety

29. T n-aRusd qeEd BRE % g,

WISH 3fRcrhe Y STfrhan we §

A) 2(n-1)

B) n/2
(c) 2n
(D) 21
13 (AT mimnmm e [ eor.o.




30. For the circuit shown in the

31.

32.

figure below, the output F is
given by

X°—:> D?D_OF

(A) F=1
B) F=0
C) F=X EL5E
(D) F=X [EIESR

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
winding but not both

rotor

The slip of an induction motor
normally does not depend on

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

(D) core-loss component
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33.

34.

A three-phase, 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,
0 Vout
N
Vi, = 3300 VT
(A) 50-0 kVA
(B) 53:5 kVA

(C) 717-4 kVA

(D) 767-4 kVA

s 1 TR e R




30. =@ 7 # RaEmw W™ @i F R,

31. 3

32.

AL F B
X o0—
) E)TD_,F
A) F=1
B) F=0
€ F=X
E4E
(D) F=X E:l:l.
AT AKX T dohst Folag BT ®

(C) v, St forelt oft ol = =

(D) W@, S WX daEfem I AN
aIST @ Sedr & A M
i

TRE OR w1 fRm ama: v w®
Foolt 7l e R7

(A) U= fa

(B) Feadwifersh i
(C) wmee [k

(D) HR-ATE FH<
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33.

34.

T TH-=R0, G&F Y Jedhiies "I
TH I w9 W IS ¢ | 7g o Foreht W
% Th WA IS R G B 2
HIE il & IASHT Sl 95 YA 96 A
o ST § ot i ofR-ofR fawdia fomm
H SQHET ST 7| TR STmler #e

(A) AR w1 3

(B) wext wgar ¥ 3R iR If @ wean
2

(C) s wrzam § 3R fw osft & wean
7

(D) R @R

Tk 50 kVA, 3300/230 V T&d-
T TR TH A-ZAHH &% G F
ST 30 R, S T 2 fom & Ramn
T g1 AA-TEEE B AEE e

N,
VOut
N

Tt
Vin = 3300 VT

(A) 50-0 kVA
(B) 535 kVA
(C) 717-4 kVA

(D) 767-4 kVA

15 I AU ATORE N R R mm | p.r.0.




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 (B) shunt
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

Br- 0N they share load in proportion to
(C) 100 V their kKVA ratings. The rating of
EEE the first transformer is 500 kVA

(D) 1000 V ;@% 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) 020 p.u.
transformer bank. The trans-
formers are connected as shown G (1 p U
in the figure below. The (C) 005 p.u.
transformer connecting will be (D) 0-025 p.u.
represented by

5 39. A three-phase cage induction
—TTT o 42 | @ T motor is started by direct-on-
B line switching at the rated
— T2 B2 | b2 o——TTT7 voltage. If the starting current
LA G2 | & T drawn is 6 times the full-load
Prnin Steandury current and the. full-load shp. is
4%, then the ratio of the starting
developed torque to the full-load
(A) Y dO torque is approximately equal to
(B) 144
S (C) 240
(D) ¥ d11 (D) 6-00

20/FI1/CC/M-2023-12/608-D 16 [ HMNTHRHE R R RO TH




35. UH eeHR® H 20 A Hit &7 9

TRUTEEY WiE |fehe ® 400 A W&
IR He FR M| de W
2000 V = filfe deew dar R
200 A & WiE e W A & Wiw
AN dleest 19 o1 IRETT 8

A) 1V
(B) 10V
(C) 100 V

(D) 1000 V

37. d.c. W, S fr frh frimm ¥ ol

38‘

R R Y T s vem #R wehd
LA

A) &=
(B) W=

(C) TFifa wrss
(D) feRfRre FaE<

T TEEE AR § Farie v s
9 % 3 3 kVA W % egum &
IR U A &1 IR ZEei e
500 kVA ® R @& p.u. e
figd 0-05 p.u. B IR W ZEwik
# W 250 kVA B, @ @ pou
St grficy

86. o fa-% gEGIR, 3-% TEHIR
&% TN % R g8 gu ¥ gk e (A) 020 p.u.
fm 4 fEm ™ w6 § §© g §
TERER FAfEen fREs g qwia (B) 0-10 p.u.
SeT? (C) 005 p.u.
i’675“6“6“—”12 a o—-T0 B2,
By
B IRl "et i e S I 39. ¥ IV W eriw-ot-aTe R
im\‘*cz ) §0070 T TH dH-=R0 SR SRer Hie e
Bl e Torm e ®1 =fe i Ty w1,
T I T H 6 T B IR Fa-are
R 4% 2, @ geordt Rl <1
(A) Y dO $A-TE 2ok A AU SR 8, T
B) Y di (A) 024
(B) 1-44
(C) Y d6
(C) 2-40
(D) Y d11 (D) 6-00
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40. In the interconnection of ideal 42.

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
TN
&
I ®eov
) 43.
N
12 A
(A) 10 A ESE
(B) 13 A E HHH
(C): 15 A
(D) 18 A

41. If the transfer function of the
following network is

Wl L
Vils) 2+sCR
the value of the load resistance
R; is
R
o— /M —o
+ +
v; Cc== RV s
o— P
R
Yy i
® 5
R
B ke
(B) 5
€ R
(D) 2R

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

|
I l 3
Vi R T € Y

(A) (Vp /3)cos (t/RC)
B) (V,/3)sin (t/RC)
(C) (Vp/2)cos(t/RC)
(D) (V) /2)sin (t/RC)

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

loop transfer function is s(sl+ 1
is given by

@A) O

B) 1

(C) -1

(D) infinite

20/F1/CC/M-2023-12/608-D y &3 1 TR T R




40. = 9T U ey Gl % Fadrey o

41.

Ig I BT & % 60 V w1 @ wRe
JENNa W @ B d @ ee-a

S HId I T 7 B Gehell 87
20V
oy
&

1®  Geov
o .
P
12A

(A) 10 A

(B) 13 A

() 15A

[E % [E

(D) 18 A %

s F e 1 TR e

A )
V;(s) 2+sCR

g, @ Sie yfely R, 1 WM R

%RL

S +o

ol

@A)

(B)

R I R T T' i
) X
Q
\|
YAl

€

D) 2R

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

42.

43.

44,

RO 94 e 39 aRael & fag
g g g, e

(A) ffvifes oz g

(B) fm cferie &

(C) FH-fafrer wfeme &

(D) Torfier amsdtera ufemie &
a4 Rem o wfde ™

RS Y2 v; =V, cos (t/ RC)
T HEId Bt 3| RE-Re I v,

il

ol

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

(D) (Vy, /2)sin (t/ RC)

WP Beds Rrew H B F
i, R i -ae gaw Gem

L3, forws v i s 27

s(s+1])

A) 0
B) 1
(€)=l

(D) 3Fad

19 (I RHEMEHENIN i mvwmmmnm | e.r.0.




45. The Laplace transform of a

46'

47.

function f(f) is

5s2 +23s+6

Tt s(s? +2s+2)

as t— oo, f(t) approaches

@) 3

B) 5

© il
E HHH

D) =

The Fourier transform of a
signal hft) is

H(jo) = (2 cos w)(sin 20}/ ®
The value of h(0) is

(A)

N D=

(B)

€ 1
D) 2

Let x() be a periodic signal
with- ‘time period: 7. Let
y(f) = 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 ¢,
can be equal to

(A) T/8

(B} T/4

€ T/2

(D) 2T

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

48.

49,

50.

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 0-1
(C) -1-22 and 0-1

(D) 2-44 and 0-2

20 I ERRNEE ORI




45. e BRM f(f) 1 AT FARR

46.

47.

_ 5s%+23s+6

REd s(s?+2s+2)

8 [ t — oo, f(t) T T YA BT
a) 3
B) 5
17
(€) >

(D) e

H(jw) = (2 cos w)(sin 20)/ ®
HETVEIR I

@ -

(B)

© 1
(D) 2

A R x(f) Tag ety T ¥ Wiy ™
fiferiess wHa 2 w6

Yl = xt—to)+ x(t+t) FS t, &
e 1y A gRR FEe F o
W b TN FrEla R smr #) IR
by =0 weft faww ko & @ &, @t ¢, &
S B TRl §

A) T/8
B) T/4
€ T/2
(D) 2T

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

48.

49,

50.

Fefafes § @ wh-w1 wiks smi
i Aot | wta 87

(A) d
(B) s
(C) (A) 3R (B) 2

(D) 39w § F =g 7

3 YR dEl ATl Tk (SR Aeaw %
grstam forg witremen wee i veelt @ik
sifm s afel waw: w9
3R ™ @ ¥l SR Wl feus g
Hge = Twht?

(A) %E@ R-L Yeh

(B) %@ R-C ea%

(C) haet L-C Yz

(D) R-C% WY-91y R-L YT

T fearsm @1 fed &g 20 dB wmn
S R deew  ©fen 39 WEy
(VSWR) 3R WRradH TUries < RTor
%,m:

(A) 122 3R 01

(B) 0-81 3R 0-1

(C) -1-22 3K 0-1

(D) 2-44 3R 0-2
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SECTION—II (Part—A)
{ Compulsory )

51. The magnitude plot of a rational 53. If the characteristic equation
transfer function G(s) with real of a closed-loop system is
coefficients is shown in the s2 +2s+2 =0, then the system is

figure below. Which of the
following compensators has

such a magnitude plot? (A) overdamped
|Glje) |}
+20dB iti
- e (B) critically damped

i \J d log:o
-40dB+ ()

(A) Lead compensator EIEE]
E HH]

underdamped

D) undamped
(B) Lag compensator (D) P

(C) PID compensator

(D) Lead-lag compensator 54. The final value theorem is used
to find the

52. The transfer function of a

eompensaior s given ds (A) steady-state value of the

_s+a system output

" s+b

Gels)

(B) initial value of the system

It is a lead compensator if
output

A) a=1, b=2

B) a=3, b=2 (C) transient behaviour of the
; system output

€ a=-3, b=-1

(D) a=3, b=1 (D) None of the above

20/F1/CC/M-2023-12/608-D 22 [ HERIE OO NN




wWUS—II (WT—A)

( erEm )
51. Ir«fas O % WA TH  qHETd 53. IR TF Fe-q@ yomelt @ fenaiies
M@ GRE G(s) &1 IiEm e TR s2 +2s+2 =0 B, A Jomedt ®
f= fo= 4 feemn mn 21 = 8 @ e
FEH § WET GRAT Wi 27
|GGw) |4 (a) sdee

' \\J | logo (B) Fefeseh 3oz
-40dB P E

(A) < FEAR it
B) N HEGE
(B) D) e
(C) dto aMmgo Eto FHUH
(D) wfe- FHEAR
52. T FHEA Hl TIFIEI HE 54. i OW YT @ S @@ @Y %
fere T stmam 27
GC(S)=S+a
sS+b

(A) Rrew EegE i fRR-s=w g
feam T 21 7w e FER R, AR

A) a=1, b=2 (B) fowew ey = TNE g0
(B) a=3, b=2

(C) foem smeeqe 1 &Ifires =R
(C) a=-3, b=-1

(D) a=3, b=1 (D) 39dw & @ =i I
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55. The open-loop transfer function 57. For the asymptotic Bode

of a unity-gain feedback control magnitude plot shown in the
system is given by figure below, the system transfer
function can be
K
Gls)=————— X
(s+1(s+2) )
The gain margin of the system in E 2
dB is given by B 0 >
s [0001 01 10 1000
@) o D
E HHH

0-1s+1
C) 20

100s+1
{B) = (B)

0-1s+1

56. The root locus plot for a system

100s

is shown in the figure below. (C)
5 10s+1

The open-loop transfer function
cci);:relsgondmg to this plot is i 0 iatl
el 10s+1

58. The transfer function i) of a
Uls)
system described by the state
equations x(t) = —2x(t)+ 2u(t) and
Yy =0-5x(t) is

&) Gl =K o W
(B) G(s)H(s)= K E(E:%%—é)_z Bl : 2
©) CEHe =Ko (sl+ 2)(s+3) e : +52
(D) Gls)H(s)=K s(si;;(i);g) (D) Si 5

20/FI/CC/M-2023-12/608-D 24 [ HERRNEC DR R T




55. IAE- wiedw frmw yomeft @
INH-TI TEH G
K

Gls)=———
(s+1)(s+2)

T eI e R dB § faew w1 @™
arfeia ?
(A) 0
B) 1

(C) 20 E‘ﬁ

(D)

56. freh Rren & fom w2 <ieww e 9
fom @ femmn mn ¥ W wite % g
-T2

> s(s+1)

B GRHEI=K e

= (s+1])

B) Gefe ok sis+2)(s+3)2
1

(C) G(s)H(s)=K S5-2)(s+2)(s+3)

(s+1)

(D) Gls)H(s)=K s(s+2)(s+3)

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

57. = fm A fem ™ WeRs o=
i wie % fore foren Taw weee
FRCIR

N

40

gfTT (dB)

0 (D
0001 01 10 1000

10s+1
0-1s+1

100s+1

B
B) 0:-1s+1

100s

(&
© 10s+1

0-1s+1

D
(D) 10s+1

58. et fren &1 wFGw %wE (Y]_((S%
S
SR WO x(t) = — 2x(0)+ 2u(t)

3R y() = 0- 5x(f) g aftfa 7, ?

0-5
s-2

(A)

1

Bl

0-5
s+2

©€)

1

(D) s+2

25 [[RHARRTTn i nwnem | eor.o.




59. Consider the state space model 61.

of a system

X -1 1 0]|lx 0
5C2 = 0 _1 O X2 + 4 u
X3 0 0 -2|x;3 0
1| EsE
and y=[1 1 1]ix, E&
x3 =il

The system is

(A) controllable and observable

A single-phase fully controlled
converter bridge is used for
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
the load inductance is sufficient
to ensure continuous and
ripple-free load current. The
firing angle of the bridge for a
load current of I, =10 Awill be

I
(B) uncontrollable and
observable 4Bb 20
(C) uncontrollable and 50 Hz
unobservable zli 150 V
ol
(D) controllable and
1
unobservable @) 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
N
R electrodes
50 Q | :
i —3— (A) is directly proportional to
VS@ Vo load
750 Q

(A) O°<a <45°

B) 45°<0 <135°
(€) 90°% <o <180°
(B) 135" <o < 180°

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

(B) is inversely proportional to
load

varies exponentially with
the load current

is almost independent of
load current

26 [ WA N RO




59. et foren & e Wy aiea

X, =L 1 -0y 0
Xo|=10 -1 O {|lxq|+|4|u
X3 05 0 24 x3] |0

MR
X1
y=[1 1 1]|x,
X3
W f=ER = E‘%‘g
7E foreem 7 O s

60. = fm # R T wa-T ARw

50 Q

j50 Q

(A) 0°<a <45°

B) 45°<0<185°
(C) 90°<a <180°
(D). 135% <0.:<180°

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

61. TH THo-=0 G TR ¥ FEb[ FHE
ot 1 ST S1em @ e d.c. AR
H T 9T & fow few smar )
d.c. IR IS I T G9ged ke TR
e fomr & qurlen e B 1 wE o T R

o #t @ e ghiea =0 % fog
die =RW W ¥l I, =10 A Wie
e % forg Tt =1 wrfar = 2o
I,
230V 20
50 Hz
Zg _l_lsov
(A) 44°
(B) 51°
(C) - 129°
(D) 136°

62. T AH{ JT ARHRR F soERre &
&9 diees

(A) wre % @Y agurfaes gar ®
(B) TIe % SYEHATIIT! e B
(C) e w2 % AL oSt & wearar &

(D) e HE ¥ AT Wad gl &

27 ITHEN i mmmm | e.r.o.




63. A

64.

three-phase diode bridge
rectifier supplied from a three-
phase, 400 V, 50 Hz a.c. supply
delivers power to a resistive load
of 50 Q. The peak value of the

instantaneous load  voltage
would be
(a) 4095,
V3
(B) 40042 V ESE
E HHY
(C) 400V

(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

(A) 60°, 50°

(B) 30°, 50°

(C) 60°, 10°

(D) 30°, 40°

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

65.

66.

67.

An inductor filter connected in
series with a resistive load
provides a

(A) smoothing of the output
voltage waveform

(B) smoothing of the input
voltage waveform

(C) smoothing of the output
current waveform

(D) smoothing of the
current waveform

input

Which of the following is a
feature of SMPS?

(A) High efficiency
(B) AF gain
(C) Power buck

(D) RF gain

A system with transfer function

(5249512
G = e A D

is excited by sin ot. The steady-
state output of the system is
zero at

(A) o=1rad/s
(B) =2 rad/s
(C) w=3 rad/s

(D) w=4 rad/s

28 [ HAUEE R R




63. F-=1, 400 V, 50 Hz a.c. g

64.

¥ syt form T w - @
o=t dRewER 50 Q % yftfiys IR =)
foeelt e a1 | deEias AR
dieds 1 Rt oM B

(A) 400

(B) 40042 V

(C) 400V

(D) 4002/3 V

Th -0 ord-ufedes U, wREINT
H = 120° 3R BFA9-F0 = 110°
2| T THo Hio Mo R Hredifem
THIE wUw: fhed wi F R d=rem
Fd 87

(A) 60°, 50°

(B) 30°, 50°

(C) 60°, 10°

(D) 30°, 40°

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

65.

66.

67.

giigs R % 99 S@en § Yo T
ST fheet YoM et B

(A) HTSTYE RS T FI IR HEAT
(B) FYE Siees T I GEI® HT
(C) HTSYE FZ TUT I YIS HEAl
(D) ¥TYE 2 T H AT BT

e & & - w@o Wo do wo Hi
T ot 87

(A) 3= TEm

(B) To Tho &IW

(C) R s

(D) Ro Tho &y

O
gl el
I T R sin ot 9 IcRd 2T

gl Rren & fRR-smEw ssege &l
W I &7

(A) w=1rad/s
(B) w=2 rad/s
(C) =3 rad/s

(D) w=4 rad/s
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68. The pole-zero plot shown in the 70. The' tibiater Panction Yis) of

figure below corresponds to a X5(s)
the system shown in the figure
Ajo below when X;(s)=0 is
0
%X ke Xa(s)
Xy (s) Y(s)
. 1 R o i
(A) low-pass filter (A) s+l
Elg_El 2
(B) high-pass filter EIEEE
(B) ahis
(C) band-pass filter =i
(D) notch filter
s+2
(&
© s(s+1)
69. The transfer function of a D) s+1
tachometer is of the form s(s+2)
(A) Ks
71. Signal flow graph is used to find
(B) K/s
(A) stability of the system
© K (B) controllability of the system
s+1
(C) transfer function of the
system
K
(D)
s(s+1) (D) poles of the system

20/F1/CC/M-2023-12/608-D <To (0 LTI RR O AR TR



68. = fom ¥ fmmn mn yo-y wie 70. X,(5)=0 W = fm § femwm T
Fora® o @ 87 Y(s)

Tren &1 W SEE ——L @ 27
X(s)
OAjm X (s)
0
(A) - R Al A
o .
EEE
(B) =E-um fheet
)
(©) Fe-vm frext Skl
(D) = fex © s+2
s(s+1)
69. IR H TWHIRT B FE THR g
1 BT 27 D) —~
s(s+2)
(A) Ks
71. T v % w5 I9ET R @S 5
B) K/s ot feman wmar &7
A) Taem i R
€ .
s+1 (B) Taeen & Fresrvfiean
(C) Foem =1 Juaw wawm
B
S(s+1) (D) frew & ga
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72. A system with the transfer

73.

¥i9 .=

= has an
X(s) s+p

function

output signal y(t) =cos (Qt - g)

for the input signal

x(t) = p cos (Zt— g—) . Then the

system parameter p is

(a) 3

B =

7 [E]g:E

) 1

(D) %

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

74'

75.

R(s) pXA

The frequency response of a
linear time-invariant system is
given by

5

H(f)= ——
v) 1+ j1Onf

The step response of the system
is

A) 51-eufp
B) 5(-e/?)u(

© <0-e)uy

1

©) (s+9)(s+1])

The transfer function Y—(S—) of the
R(s)

system shown in the figure
below is

* 1

Y(s)

(A) O

s+1

2
C Lo ELTE
© s+1
2
s+3

(D)
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72.

73.

) _ S e G e R
X(s) s+p ”

4 $ge Rt x(t) = p cos (2t—g)'35

ot smRege y(t)=cos(2t—§)
gram 7| Roren Yl p R

A) V3
2 EISE
i E O
(€)1
o B
THRICHD Fidfshar =t Ifedfa & e,

oo gonfert & onft oft rfdmar &
e 8, it

(A) T fopT T Tt § fr-YRaeand
H

(B) frem & wfusfe wfiewr o
w9 Y I = E

(C) Tiiwdta fovcrww & ergwr wfire &

(D) Wt & 3= gl W oW
TR =0 I BaT &

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

74. & R gng-smiEdfa yomet @it

gty wlafsran &

5
1+ j1O=nf

H(f) =

39 Turelt i Y i 8

(A) 5@1-e)uy

B) 51-e5)uf

©) S0-eup
(s+9(s+1)
. = o @ femm o e @ e
Y(s) o
R(s)
R(s) iz sil Y(s)
1 +
s+1 \
(A) O
1
(B) Py
2
(€ g
2
(D) s+3
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SECTION—II (Part—B)

76. The direct-axis and quadrature-

77.

78.

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° ESE
(D) 90° Sl

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.

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

79. If two mechanically coupled

80.

81.

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 no-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
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TUuE—II (WrFT—B)

76. U G ga At hl TIa-378 iR

77.

78.

TSRO T gfou wAw: 12 p.u.
3R 10 p.u. g =R el T0g
21 IR T® Afeemi® u.pf I Ve
Fqeest | WE kVA ToH W @I 7,
T I B0 &

(A) 30°
(B) 45°
(C) 60°

(D) 90°

qA-Y4, 50 Hz, TH-SRU qoawis
A % forw, ool grhe & Al R

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

(D) 3500 r.p.m.

mm.f. & & ga §& s= T
a0 w=@ w4 Bl 8, 5

(A) ¥ & YT 319 F 91y Whaq ?

(B) I8 & g9 919 W 90 foff w
I ®

(C) (A) ¥R (B) 3T
(D) 39 # ¥ =13 7
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79. AR F AEH T Y I AR

80.

81.

FAN: 50 Hz 3R 60 Hz W Wk T&H
FA E, 1 Alecel H I=aqw T

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

(D) 300 r.p.m.

o die A e © oem T afy-
I fHhE Alet S =N FE T
£

(A) fosra e

(B) T s

(C) (A) 3R (B) I

(D) Swd d & =S 7

9 HE, S YU URASRR i 9 uhe
F R et B, §

(A) 3= Wi v IR PR abrk
giferfa

(B) 13w &fore witfeufa
(C) = wike &

(D) s1gga or-feuf 6 qm
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82.

83.

84.

Metadyne is feedback with
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

EE

(D) All of the above EEE

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

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

iT—‘sc e
'_10}{50 *
Jri

Conductor

LLLLLLLLLLLLLLLLLLLLLL

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

(D) el =5'5 kV, 62 =5-5kV

T 1 TN T R




82.

83.

84.

ufReeE _ § gaten w9 @ W
B B

A) fafefm oot omgfd & @
frede fFm ot

(B) forsreft <t smfed

(C) =<t Ml & i e

(D) 35w ot

o o TR & U diees ffmmT &
aﬁwﬁmﬁ

(A) Eio Hio TE TRA > Wadd HURS
SR > ferifima wuks s

(B) <o Hlo T TNH < WAool HIRE
SRE < femifine wuks e

(C) wae HEE SR > So o T

T > e Huke s

(D) T FARE SFRA < Flo Hio T
STHRH < RewifiEe Huke SR
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85.

86.

T § 8 UG e.m.f. & RO Bt
2, Toraer wror 2

(A) % TR, TN TeI
(B) UeH FeIH
(C) wEe Fead

(D) e Trew

dH-sw, 50 Hz, 11 kV faa@wm
Turelt W foeR | I Fea
e @ v S S % Sgee e
gl Sor f = faw @ Remr R,
AR N Aes W & ik sl
% #= Yz MR & 5 [T} I
O | diees §

S [ £
y 5C e
\
- £
N

c
N J—SC e
)
.

HEF

(A) € =3-74kV, e; =2-61kV
B) e =3-46kV, e, =2-89 kV
(C) e =6kV, e, =4-23 kV
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87. An

88.

extra high voltage
transmission line of length
300 km can be approximated
by a lossless line having propa-
gation constant f=0-00127
radians per km. Then the
percentage ratio of line length to
wavelength will be given by

(A) 24-24%
B) 12-12%
(C) 19:05% oo
(D) 6:06% O e

Consider a bundled conductor of
an overhead line consisting of
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 s
much larger than their radius,
the maximum electric field
intensity is experienced at

4
A7
‘w
O O

(A) point X
(B) pointY
(C) point Z
(D) point W

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

89.

20.

91.

For a particular application, the
type of electric and control gear
is determined by which of the
following considerations?

(A) Starting torque

(B) Conditions of the
environment

(C) Speed control range and its
nature

(D) All of the above

The advantage of a group driver
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

(A) totally enclosed type
(B) protected type

(C) open type and drip proof
type

(D) drip proof type

<23 UL R T R



87. 300 km = & Tk Al I=-

88.

Fces TEMYH WS w1 FFAH TERT
@/ B =0-00127 W wfa freo
Hio aTell FH-Ued @5 g/ @I S
TRaT | AT i o aTs 3R qUiesd i
i SigeTa e smem

(A) 24-24% T
B) 12:12% T

(C) 19-05% BRI

TR R 5w ANawe a5 = ™
e weFR e i wHE I9-aras
2 €, ST-ATeH! Tk queTg By %
Al W W@ TR ST o e I eemn
TR AR T O T hSFR aT
S W Em S SUEm WA ¥, 3K
AMd & 5 3u-emt & o9 w1 oW
ST B & wga @}, @ oiitrenam
forgq & <t erar 1 gwe e @

Q

X
‘w

O O

(A) @R X |

(D) 6:06% s/

Ze

(B) @WEE Y W
(C) @’ Z W

(D) @igE W W
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89. fodt fomiy gy & for, w@ffes ik

90.

91.

T firR @1 yaR Frafafes & @
Torm o @ Fraffe S 87

(A) el <k
(B) waterwr it feufa
(C) wifa foiarur wim 3fR whY wpfar

(D) Wi w+ft

T IR TR G 1 &

(A) 3= TEmn

(B) =9 ¥R

(C) fia nfa

(D) 37w &l

SArefies e % T o R s
T AR TEW __ H R

(A) T T ¥ 98 TR

(B) wfaa y&R

(C) Gem W 3R TgU-4% T

(D) Tgu-3% K

39 [ HRIMRm s nm | e.r.o.




92. Distributed winding and short

93.

chording employed in AC
machines will result in

(A) increase in em.f. and

reduction in harmonics

(B) reduction in em.f. and

increase in harmonics

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

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

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

@A) 1731
B) 15
(C) 0-666

(D) 0-577

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

94.

9S.

96.

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) 0

(B) 269

(C) 281

(D) 808

Which of the following is the

advantage of electric braking?

(A) More heat is
during braking

generated

(B) It is instantaneous

(C) Motor continues to remain
loaded during braking

(D) It avoids wear of track
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92. AC Wt # Faifva feedisges anfen

93.

R M FHITST T FT IO T

(A) e.m.f. ¥ g i gmitew § =it

(B) e.m.f. ¥ %t 3R gwitaw § gfg

(C) e.m.f. 3R FWiteT a4t ¥ gf&

(D) e.m.f. 3R gEied Q1 o et
B

TH 100 kVA, 415 V (913), VR~
Fges famg wefe 15 A & dice
FE W 415 V & W A gite
Fiees 3T el 71 10 A F Fies F&2
T IS Aihe IR e, B AN
FE & T g1 a3 gw fwme
U4 g

A) 1-731

(B) ~1:5

(C) 0-666

(D) 0-577

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

94. TH famig SR Ve e W I TR

95.

96.

F (AfTFT) Tie Fie o W B IR
gfafsran 8

(A) Hemim

(B) Sierstm

(C) shia-Adershm

(D) et (Fghie)

T-= "R FRE F % eom .
(e #) =1 dieEt gEiE woE 2

&) o

(B) 269

(C) 281

(D) 808

fgeh sfer = ww = § @
HE-41 27

(A) dFT & /W IRE d9 Iaw
T @

(B) ¥% ATcHITeTs BeT &

(C) afF & W AR F e s
w2

(D) & 3% = Fred @ s 2
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97. A three-phase

98.

synchronous
motor connected to a.c. mains is
running at full-load and unity
power factor. If its shaft load is
reduced by half, with field
current held constant, its new
power factor will be

(A) unity

(B) leading

(C) lagging EISE
E HHH

(D) dependent on machine

parameters

For a single-phase capacitor-
start induction motor, which of
the following statements is
valid?

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

(B) The direction of rotation can
be changed by reversing the
main winding terminals.

(C) The direction of rotation
cannot be changed.

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

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

99.

100.

The speed of a 4-pole induction
motor is controlled by varying
the supply frequency while
maintaining the ratio of supply
voltage to supply frequency
(V/f) constant. At rated
frequency of 50 Hz and rated
voltage of 400 V, its speed is
1440 r.p.m. Find the speed at
30 Hz, if the load torque is
constant.

(A) 882 r.p.m.
(B) 864 r.p.m.
(C) 840 r.p.m.
(D) 828 r.p.m.
For an induction motor,
operation at a slip s, the ratio of

gross power output to air gap
power is equal to

A) (1-s)?

(B) 1-s)

(C) JA-5s)

(D) @-+/s)
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97. a.c. ¥ ¥ [ T dH-wu fGwea

98.

TR o we R gRE TR FeR W
TR AT 2| AR fiee W w @R
T gU 39 AR IS i 37
ST, dF S8R 41 qTa Hael qT

(A) IHE

(B) 3mmit

(©) f= (LEE
E HHH

TheT-SR0T FURI-TRY SS9 Jie &
o fF=feafen & @ f9-a1 9 a9
27

(A) FAH T TN IR HF FoR
ERNIACOIRS NI

(B) g= anfen =ffael # Ieew
QI H feum seelt 51 gl 1

(C) UM H T & weett s wweht
gl

(D) 3MYfd et =t ATE H TEAR
Ty At faem seeft o1 wehdt R
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99. 4-Uid FERM WX H T A Al
Tieest AR syl s (v / f) R
% YA Ht T T T YR g
Hl AT-AT eh A fopar S
31 50 Hz i Ve gl 3k 400 V
F V& Ao W o Tfd
1440 r.p.m. 3| I e s fOR 3,
30 Hz | 7ifd 31d L |
(A) 882 r.p.m.
(B) 864 r.p.m.
(C) 840 r.p.m.
(D) 828 r.p.m.
100. & TR AR & Ty, f’m s w
e, %A ool 3ded T8 @R g
UTER T AT foheeh SeR gar 27
@A) @-s)?
B) 1-9)
(C) vA-9)
D) (1-+s)
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101. The input to a coherent detector

102.

X(1)

20/F1/

SECTION—II (Part—C)

is DSB-SC signal plus noise. The
noise at the detector output is

(A) the in-phase component
(B) the quadrature component

(C) zero

Elg_lil
(D) the envelope EEER

A white noise process x(f) with
two-sided power spectral density
1x1071° W/Hz is input to a
filter whose magnitude squared
response is shown in the figure
below. The power of the output
process y(t) is given by

| H(I) |2

1 Y

Y(1)

—10kHz | 10 kHz

(A) 5x1077 W
(B) 1x10° w
(C) 2x10° %W

(D) 1x10™° W

CC/M-2023-12/608-D

103.

104.

A transmission line of
characteristic impedance 50 Q is
terminated by a 50 Q load. When
excited by a sinusoidal voltage
source at 10 GHz, the phase
difference between two points
spaced 2 mm apart on the line is

found to be % radians. The

phase velocity of the wave along
the line is

(A) 0-8x10% m/s
(B) 1-2x10% m/s
(C) 1-6x10® m/s

(D) 3x10® m/s

A transmission line of 50Q

characteristic = impedance is
terminated with a 100Q
resistance. The minimum

impedance measured on the line
is equal to

A) 0Q

(B) 25Q

(C) 50Q

(D) 100 Q
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101. iR f&w 71 ¥ge DSB-SC fwa

102.

X(1)

AT

TuEg—II (9M—C)
103. fouivar wfdemen 50 Q it & ZEfiEE

T R ) feda aeege w Wk
(A) -5 weH
(B) X T
C) =

(D) T

F-aE TR TuiEHE e
1x107!° W/Hz % 9™ T% 9% IR
TiRT x(t) B T e & Wy TR
srar 2, et afemor =t wfefmn =
fom & femi T R smeeye wiwn y(

EAR (R = R e
| H1) |2 i
/N -
—>
, f
- 10 kHz 10 kHz
(A) 5x1077 W

(B) 1x10° w
(G} %10 W

(D) 1x10° W
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104.

W, 50 Q | SN 99 o Sl g
S 10 GHz W T AEHsed dieest
| g v o s 2, | @ )
2 mm A P | om @ fogett & 6=

Waiat%%%mwmm%li@%

gt 7 1 =W A R

(A) 0.-8x10% m/s
(B) 1-2x10% m/s
(C) 1-6x10% m/s

(D) 3x10® m/s

50 Q fomiwar wfesmen € s Zr@fimm
@, 100 Q Ifkg & G wwE 8
STt ? | TR W AT T8 =gan e
Torerh e R7

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

(D) 100 Q

45 [TV (e.r.o.



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) 001 W

The far field of an antenna
varies with distance r as

A) 1/r
B) 1/r?
(©) 1/1‘3 & .E
(D) 1/«/; EESE

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

108.

109.

A  two-port network has
scattering parameters given by

[S]___[Su 312}
So1 S22

If the port-2 of the two-port is
short circuited, the Sy1
parameter for the resultant
one-port network is

A) S11 — 811822 + 51289
1+ 322

S11+ 811822 — S1282

B
( ) 1+ 822

(©) S11+ 811822 + 812821

1—822

D) S11 — S11S22 t 81289
1-s,,

The dominant mode in a
rectangular waveguide is TE,
because this mode has

(A) no attenuation

(B) no cut-off

(C) no magnetic field
component

(D) the highest cut-off
wavelength
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105. T ZEHYE @Ed 10 dB 9 9@ g4
A 1 9 foeelt i omgfd = @
2| e = e oA @ fuers T
STt 3| Fot Tkl wifts 7

106.

107.

&) 10 W

B) 1W

(C) 01 W 5
E HHH

(D) 001 W

W oW g &, r gk N
Jewar &7

(A) T)r
B) 1/r?
€1/

D) 1/r

f3-gefta v & fog
A) Tt it dgm s & -4
e % rgfew Al Bt

(B) sHehl @R & Y FAAE faa
s A Ware fre o @ awe
7

(C) wwreht g, sweh ffow @wTs

¥ TR T

(D) ge Uferamen, Hre-forg & Tom @
ECRER
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108.

109.

-1 J2ah A
[S]= [;511 312]
21 S22

wheftn Yl fog o ) 9 Q-9 =
Q-2 W githe o Srar &, A gRomEt
TH-T1E A2 & foT s, ; WX B

(A) S11 — 811822 t 812821
1+ 822

S11 T 811822 — S12821

B
B) 1+ 899

S11 + 811822 + 812891

(€) T

S11 — 811822 T 512823

Z 1-s2

Th AEAHR JTTEE | TE, TI@ WS
| &, it @ e |

(A) =S afivm &
(B) I -3k T 7
(C) s Jrh & U TRl ©

(D) I=IaH He-3ATH T &

a7 (IHHN e m e eor.o.




110. Microwave tubes are grouped

111.

112.

into two categories depending on
the type of

(A) electron beam field
interaction

(B) amplification method

C i hieved

(C) power gain achiev EEE

(D) construction methods El&::E

Choose the false statement :

Klystron amplifiers may use
intermediate cavities to

oscillations
in two-cavity

(A) prevent the
that occur
klystrons

(B) increase the bandwidth of
the device

(C) improve the power gain

(D) increase the efficiency of the
klystron

If the phase difference between
voltage and current in a device
is 180°, such a device is called

(A) an inductor
(B) a capacitor
(C) a positive resistance device

(D) a negative resistance device

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

113.

114.

115.

The impedance of the line to the
right of voltage minimum is

(A) inductive
(B) capacitive
(C) high resistance

(D) low resistance

The Double Minimum’ method
is relevant to the measurement
of

(A) low attenuation coefficient

(B) high attenuation coefficient

(C) high VSWR

(D) low VSWR

The radiation pattern of an
antenna in spherical
coordinates is given by

F@®)=cos?6, 0<6<

N a

The directivity of the antenna is

(A) 10 dB
(B) 12:6 dB
(C) 115 dB

(D) 18 dB
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110. HAEHEE =@ H % THER &

111.

112.

YR R Q& AT § sfer = #)
(A) o St & SeaH
(B) watF fafr
(C) ww 3Rk &y

(D) i & wdient

I HIT H G

R UaweR Aeradi TERlt
I H HHA &

A) - T § B I el
F I F R

(B) feamsw #i gy 7em + fw

(C) fasieft o & gur += ¥ frg

(D) TRvgh & <ewr § of% =@ &
fa

Ife frel STeor & diees IR w2 &
9 # SO FR 180° B, W@ W
YU T T W€ ©

(A) FTEIX

(B) Ffyx

(C) THRIHE Tfckrer 3T

(D) TERRIcHS FfekIe STHT
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113. =9 dieest H TRl IR K W@ H

114.

115.

feramen &

() w=fRe

(B) mfafem

(C) 3= wieRiy

(D) =u gy

‘T fufm’ fafy feess o % fo
T &7

(&) 7 & o

(B) I &M s

(C) 3= o THo T=o Ao
(D) = o w0 T g0 Ao

MR et 3w T i fafem
e

F(®)=cos*8, 0<0<

Na

BRI T ST ® | g Y seRfEefedt @

(A) 10 dB
(B) 12-6 dB
(C) 115 dB

(D) 18 dB
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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
point called? x(t) = 6 cos [21 x 10° £+ 2 sin (8000m#)+

4 cos (8000~ t)]
(A) Geodetic angle

0] Gorredtion factar The average power of x(f) is

(C) Geodetic latitude () 10 W
(D) Earth angle g& B) 18 W
""" (C) 20 W
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,, t) cos (2nf,t)
(©) 15 (B) cos 2nf.Y)
(D) 05 (C) cos[2n(f.+ frn)t]

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

£() = cos [2nf,t+ B, sin 2nf t+ B, 27 f,t] 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) B1+Ba (C) SSB
(D) fA+f2 (D) AM

20/F1/CC/M-2023-12/608-D 50 Il HEIRNEEN TR AR RO 1



116. fret fag W srfyena @ daf <iefgw 3iR

117.

118.

Ry o & = F w0 B o=
ST ST 37

A) ERRs Fm
(B) IR H

(C) TR srgmm
(D) geelt =ior

To o fiwew & wiEalsed AlSEIvA
T fo=R | FE MNeETSIORE 7 T
T, HiSRH o (H), 5« forwms &
R SR =AaH 7 wE: 3 V3R
1V%E 2

E4E
@ 1 S
B) 2
(C) 15
(D) 05
T Tho THo Faet

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

® fErR R Eﬂﬁ g f, ¥
ATcehTicreh ST =1 fehan forere &

(A) Bifi+B2f2
(B) Bifo+Bafi
(C) B1+B2
(D) fi+f2
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119. TH &IV Higletd Toha

x(t) = 6 cos [2n x 108 ¢+ 2 sin (8000m) +

120.

4 cos (8000nt)]

R fo=m #
x(t) St 3frea ot }
A) 10 W
(B) 18 W
(C) 20 W

(D) 28 W

T HeWl Rma m(t) = cos @nf,, 1) K
IR f, & aEs » fog, fm & @
HH-u1 e wge-Se (SSB) Rwe =
wfafafirea w87

(A) cos (2nf,,t) cos 2nf, )
(B) cos (2nf.t)
(C) cos[2n(f.+ frn)t]

(D) [1+cos@2nf,,t)]cos 2nf_ Y

121. = ¥ ¥ FF @ Aiegmye aSET

% fou =gen woia o iR =maw
¥ Fe-Ser F ravEswar Bt 27
(A) VSB
(B) DSB-SC
(C) SSB
(D) AM
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122. A modulated signal is 124. Suppose that the modulating
signal is m(t) =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?

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

where the baseband signal mff)
has frequency components less
than 5 kHz only. The minimum
required rate (in kHz) at which

A =
y(t) should be sampled to recover (&), x( = Aumif) cos Gre/

m(t) is
(A) 10 kHz ‘E%% (B) x(t)= A1+ mit)]cos 2nf.
E HHH
(B) 20 kHz et oy
(C) 12 kHz A
(D) 15 kHz —4°—m(t) cos (2nf,1)

D f=A
123. The phase response of a pass (D} 248 = A, cos Gnfpt cosi@nyih ¢

band waveform at the receiver is
given by

0(f) = —2me (f - f) - 2pBf

A, sin 2nf,, 1) sin 2nf,t)

125. Consider the amplitude

where f, is the centre frequency, modulated (AM) signal
and o and B are positive
constants. The actual signal A, cos ot+2 cos 0, tcosw,t

propagation delay from the

transmittance to receiver is For demodulating the signal

G using envelope detector, the 3
Ay —— minimum value of A, should be
o+p
@A) 2
®
(B) 1
©) o (© 05
D) B (D) O
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122.

T Aiegies e
y(t) = m(t) cos (4000xt)

&, ST swes Rme miy) § gl vew
%@ S5kHz ¥ %9 B0 ¥ Jww
FEwEE ® (kHz #), v ® m(f) f
it % faw y( A g fomn s
iR, 2

(A) 10 kHz
(B) 20 kHz
(C) 12 kHz

(D) 15 kHz

123. TR | ag o€ @ i % gfafen

0(f) = —2na (f - f) - 2pBf

W £, %= Iaft R gewReas fRrE
o 9T B g0 & St B wdwer ¥ feftaw
o IRt fame TR e ®

o-p

@) o+p

(B)

o+p

C) o

(D) B
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124. o9 oiftig f& wie@fn Roe R
m(t)=2cos @nf,H) AR  TEH
x.(f) = A, cos @nf,t) ?| FrafaRea &
A Few R R-meEEH ®
IR AM fome 27

(A) x(t) = A.m(t) cos 2nf, 1)

(B) x(t) = A1+ m(t)]cos 2nf, Y

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

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

A, sin (2nf,, 1) sin (2rf,?)

125. W Asres (AM) R

A, cos o t+2cos w,,tcoswt

R R R Taew fedem &1 sw@m
= e # dmieme F9 % fo

A, 1 S[AaH 9 BT =Y
A) 2
B) 1
(©) 05
(D) ©
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Note : English version of the instructions is printed on the First Page of this Booklet.
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