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Question Number : 1 Question Id : 6034899519 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0
A lossless power system is shown in the figure, with bus voltage angles satisfying

¢, — ¢ = 30° . In order to reduce this phase angle difference without changing the system

frequency and the power outputs of machine-A and machine-B, the

Machine-A i Machine-B
PA B

O—f—F6

Load A Load B

1. Active power of load-A should be increased and that of load-B should be reduced

2. Active power of load-B should be increased and that of load-A should be reduced

3. Active power of load-B should be increased and no action should be taken by load-A
4. Active power of load-A and load-B should both be reduced.

Options:

60348936015. 1

60348936016. 2

60348936017. 3

60348936018. 4

Question Number : 2 Question Id : 6034899520 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No



Correct Marks : 1 Wrong Marks : 0

A practical transformer (having core and copper losses) when excited with a sinusoidal source
of 50 Hz draws a no-load current as shown in the figure. What is the lag angle (¢ ) of the

fundamental component of no-load current with respect to the source voltage?

1. ¢<00°

2. ¢=180°

3. $=90°

4. $»90°
Options:
60348936019. 1
60348936020. 2
60348936021. 3

60348936022. 4

Question Number : 3 Question Id : 6034899521 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



Which one of the following configurations has an asynchronous link?

--------------------------------------

O I 20

HYDO link

HVDC link

Options :

60348936023. 1
60348936024. 2
60348936025. 3
60348936026. 4

Question Number : 4 Question Id : 6034899522 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0
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Series capacitors are connected to long EHV (extra high voltage) lines to:

1. Increase the power transfer capability of the line

2. Prevent over-voltages
3. Control the system frequency
4. Improve the power factor of loads

Options :
60348936027. 1
60348936028. 2



60348936029. 3
60348936030. 4

Question Number : 5 Question Id : 6034899523 Question Type : MCQ Option Shuffling : No Is
Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Consider a 100 km long, lossless overhead transmission line which is terminated on a 30 km

cable as shown in the figure. The overhead transmission line and the cable are rated for the

same nominal voltage. The parameters of the system are as follows:

Overhead transmission line: x; = 0488 Q /km, b, = 3.371 uS /km
Cable: x, = 0.3388 0 /km, b, = 245.6 uS /km.

Vi Vv

cable i F 2
: | transmission line J
R=Zg11 %

If the transmission line is terminated by a resistance equal to characteristic impedance of the
transmission line (Zg;, ), then the voltage V; at the junction of the cable and the resistance
when V, = 230 kV is

1.V, < 230 kV
2.V, » 230 kV

3.V =230kV
AV, =0kV
Options :

60348936031. 1
60348936032. 2
60348936033. 3

60348936034. 4

Question Number : 6 Question Id : 6034899524 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



The instantaneous power p flowing into a single phase ac circuit in steady state is resolved into
two components p,(t) and p,(t) , i.e. p(t) = p,(t) +p,(t). The plots of p,(t) and p,(t) (in W)
versus t are shown below.
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The apparent power drawn by the circuit in VA is:

1.85
2. 141
3. 164.64
4.29453

Options :

60348936035. 1
60348936036. 2
60348936037. 3
60348936038. 4

Question Number : 7 Question Id : 6034899525 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0

For a single phase linear circuit in sinusoidal steady state the active power in W is defined as
P = real{V.I'}, where ¥ is voltage phasor and I is current phasor. P is equal to:

1. The average power drawn over a cycle
2. The instantaneous value of power

3. Average power in a quarter of a cycle
4. The peak value of power over a cycle

Options:
60348936039. 1
60348936040. 2

60348936041. 3



60348936042. 4

Question Number : 8 Question Id : 6034899526 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0

A three phase balanced delta connected load is being supplied by a three-phase balanced 60
Hz supply. The total instantaneous three-phase power

1. Is constant

2. Includes a pulsating component of twice the supply frequency
3. Includes a pulsating component of half the supply frequency
4. Includes a pulsating component of thrice the supply frequency

Options :

60348936043. 1
60348936044. 2
60348936045. 3

60348936046. 4

Question Number : 9 Question Id : 6034899527 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

What is the current I, through the resistor R, whose value is 50 Q, in the circuit shown?

7,7, = 4/7.

i. R

. [ ] L]
;3:}[];1:"@ 77 3 E a
2 2300

V(rms) T - % %

|
1.320%A
2.11:0°A
3.32180°A

4. 11.180° A



Options :

60348936047. 1
60348936048. 2
60348936049. 3
60348936050. 4

Question Number : 10 Question Id : 6034899528 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0
Consider the magnetic structures shown in the figures. The limbs are of ferromagnetic

material, and the core is placed in air. In each case, the coil is excited with the same sinusoidal
voltage source of 50 Hz.

A) B)
C) ! D) |
=7 b
| [T ]

Y

Assuming that the limbs of core are not saturated, then in which case will the coil draw the
largest current?

1A
2. B
3.C
4D

Options :

60348936051. 1
60348936052. 2
60348936053. 3

60348936054. 4



Question Number : 11 Question Id : 6034899529 Question Type : MCQ Option Shuffling : No Is
Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Consider the circuit shown in figure below.

The voltage source is v, =V, sin(wt + ¢) V, where @ =2r X 50 rad/s, and the impedance Z
of R-C load at 50 Hz is (30— j40) Q. The initial capacitor voltage is zero. The value of ¢, such

that the closing of switch at t =0 s does not result in any natural transient in the circuit is:

1. ¢ = -53.13°
2. ¢ = 53.13°
3. ¢ = -36.87°
4. ¢ = 36.87°
Options :

60348936055. 1
60348936056. 2
60348936057. 3
60348936058. 4

Question Number : 12 Question Id : 6034899530 Question Type : MCQ Option Shuffling : No Is
Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



An inductor is connected in series with a capacitor as shown in the figure. The variation of the
imaginary part of the admittance ¥ as a function of the frequency (as seen from the terminals)

is as given in:

(A)

C Indlactine { D } . luidmitis e "
© e T :
¥ ¥ ':

1A
2.B
3.C
4.D

Options :

60348936059. 1
60348936060. 2
60348936061. 3
60348936062. 4

Question Number : 13 Question Id : 6034899531 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



Consider a periodic waveform as shown in the figure, having a period of T.
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The rms value of the sixth harmonic component of the waveform is

1.0V
215V
3.212V
4.3V

Options :

60348936063. 1
60348936064. 2
60348936065. 3

60348936066. 4

Question Number : 14 Question Id : 6034899532 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



¥, (s)

The transfer function =—— of the circuit shown below is:

v, (=)

0.52+10
=+2

120
* 5+10

z+10
3'3+2E

Zz+10
#+2

Options :

60348936067. 1
60348936068. 2
603489360609. 3

60348936070. 4

Question Number : 15 Question Id

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

: 6034899533 Question Type : MCQ Option Shuffling : No Is



A 50 Hz synchronous generator is initially open-circuited. With the field voltage held constant,
the generator is now connected to a 320 km lossless transmission line, which is open circuited

at the receiving end, as shown in figure.

@—|—“ | e RS

Which one of the following may be said about the steady-state voltage and the field current of

the generator?

1. The magnitude of terminal voltage increases, and the field current does not change
2. The magnitude of terminal voltage decreases, and the field current does not change
3. The magnitude of terminal voltage decreases, and the field current increases

4. The magnitude of terminal voltage does not change, and the field current decreases

Options :

60348936071. 1
60348936072. 2
60348936073. 3
60348936074. 4

Question Number : 16 Question Id : 6034899534 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

The load resistance R; such that maximum real power is transferred to R, from the source, is:

50 70

Q) I

.70
2.550
3.5470
4860

Options:

60348936075. 1



60348936076. 2
60348936077. 3
60348936078. 4

Question Number : 17 Question Id : 6034899535 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

In the figure below a uniform magnetic field B is perpendicular to the plane of the rectangle.

dm

B=08T

What is the magnetic flux through the rectangle?

1.0.8 Wb
2. 0 Wb
3.64 Wb
4.8 Wb

Options:

60348936079. 1
60348936080. 2
60348936081. 3

60348936082. 4

Question Number : 18 Question Id : 6034899536 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



A three phase induction machine (IM) is connected to a 400 V, 50 Hz three-phase supply. If the
speed of the IM is 3060 rpm, then which of the following statements is correct?

1. IM is running as a generator and it has 4 poles
2. IM is running as a motor and it has 4 poles
3. IM is running as a generator and it has 2 poles
4. IM is running as a motor and it has 2 poles

Options :

60348936083. 1
60348936084. 2
60348936085. 3
60348936086. 4

Question Number : 19 Question Id : 6034899537 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0

A parallel R-L-C circuit is excited by a sinusoidal voltage source whose frequency is below the
resonant frequency of the circuit. In steady-state, the circuit will

1. Draw reactive power from the source

2. Supply reactive power to the source

3. Operate at unity power factor

4. Not draw any real power from the source

Options :

60348936087. 1
60348936088. 2
60348936089. 3

60348936090. 4

Question Number : 20 Question Id : 6034899538 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



The alternating current (ac) though the body which can lead to possible fatality (as per Dalziel
electrocution formula, where t is time in s)

1 0.185 A

Vi
2.1=0.165x T A
3.I=165x Vit A
s I=182 4

vt

Options :

60348936091. 1
60348936092. 2
60348936093. 3

60348936094. 4

Question Number : 21 Question Id : 6034899539 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Which of the following represents electric field lines for a cylindrical cross-section conductor
excited by a dc voltage with respect to earth?

Earth i "Ea[l‘.ll-—* .

Earth Earth

1A
2B
FlC
4D

Options :



60348936095. 1
60348936096. 2
60348936097. 3

60348936098. 4

Question Number : 22 Question Id : 6034899540 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Which of the following is least safe for a broken neutral condition?

(PE: Protective Earth, N: newtral)

CFeneTator Chenserator
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Options :

60348936099. 1
60348936100. 2
60348936101. 3

60348936102. 4



Question Number : 23 Question Id : 6034899541 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

In a practical situation, a synchronous generator can be made to supply more reactive power
by

1. Increasing the speed of the machine
2. Increasing the field current

3. Decreasing the speed of the machine
4. Decreasing the field current

Options:

60348936103. 1
60348936104. 2
60348936105. 3

60348936106. 4

Question Number : 24 Question Id : 6034899542 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Consider an LCC (line commutated converter) and a VSC (voltage source converter) based
device as shown in the figure below.
Statement 1: For an LCC, the average value of i4, can only be non-negative.

Statement 2: For a VSC, the average value of i, can only be non-negative.
LCC tde VSC g
iy d

| J&L -

1 —_—

Y SIS

1. Both Statement 1 and Statement 2 are false

Ude

2. Statement 1 is true and Statement 2 is false
3. Statement 1 is false and Statement 2 is true
4. Both Statement 1 and Statement 2 are true



Options :

60348936107. 1
60348936108. 2
60348936109. 3
60348936110. 4

Question Number : 25 Question Id : 6034899543 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Consider an LCC (line commutated converter) and a VSC (voltage source converter) based
device as shown in the figure below.
Statement 1: An LCC is capable of both injecting and absorbing reactive power on the AC
side
Statement 2: A VSC is capable of both injecting and absorbing reactive power on the AC side
LeC e VSC g
T T

A

.

F‘ffl'

Ve

1. Both Statement 1 and Statement 2 are false
2. Statement 1 is true and Statement 2 is false
3. Statement 1 is false and Statement 2 is true
4, Both Statement 1 and Statement 2 are true

Options :

60348936111. 1
60348936112. 2
60348936113. 3

60348936114. 4

Question Number : 26 Question Id : 6034899544 Question Type : MCQ Option Shuffling : No Is



Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0
A three phase voltage source converter is connected to a power system as shown in the figure.

The converter's dc side capacitor is marked as C . The system is initially operating in steady-

state with 6 = 0 and the dc capacitor initial voltage is Vg, .

DC side AC side
. 5 )
=0 [ Jl L
E/d EZ/D

Which of the following actions should be taken to increase the capacitor voltage to a new
steady state value? Note: Neglect all losses and the effects of harmonics.

1. Make & positive and maintain at the positive value
2. Make & positive and return to its original value

3. Make d negative and maintain at the negative value
4. Make & negative and return to its original value
Options :

60348936115. 1

60348936116. 2

60348936117. 3

60348936118. 4

Question Number : 27 Question Id : 6034899545 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



Consider two sinusoidal sources of frequency 50 Hz connected as shown in the figure. There is
no real power exchange between the two sources. If the first source ¥, has a reactive power

output of 100 VAr, then V, is approximately :

Q—» j5 0

0
V] = 'l."l 1')_rl|'|'} Inﬁjl}
V (rms)

1.145V
2. 245V
3.345V
4445V

Options :

60348936119. 1
60348936120. 2
60348936121. 3
60348936122. 4

Question Number : 28 Question Id : 6034899546 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



A current transformer is used as a part of a current measurement device. It is connected in
series with an ac power circuit as shown in the figure. It can step down the currents to
measurable levels, besides providing isolation to the measurement circuits. Which of the
following is TRUE?

Measureinent Current
. e i : p Mensurement
v 1 Dl

Ty
i
Current
=Eilll‘-|llllli."l
—— Ir”“ "'I 1
Chrestilt

1. The load impedance offered by the measurement circuit when referred to the power circuit
side of the current transformer is very small.

2. The current transformer is practically open circuited on the measurement circuit side

3. Short circuiting the winding on the measurement side will damage the power circuit and
the current transformer

4. The current transformer is designed to be in saturated state under normal cperating
conditions.

Options :

60348936123. 1

60348936124. 2

60348936125. 3

60348936126. 4

Question Number : 29 Question Id : 6034899547 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



In the balanced three-phase 60 Hz circuit shown below, the value of the inductance (L) is 10
mH. What is the value of the capacitance (C) for which all the line currents are zero in steady-

state?

1. 0.70 mF
2.2.11 mF
3.6.33 mF
4. Line currents cannot be made zero.

Options :

60348936127. 1
60348936128. 2
60348936129. 3
60348936130. 4

Question Number : 30 Question Id : 6034899548 Question Type : MCQ Option Shuffling : No Is
Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Consider a linear time-invariant system with transfer function H(s) = =t

If the input is cos(t + B) and the steady state output is A cos(t + ¢) then the value of A and ¢

respectively are

Options :



60348936131. 1
60348936132. 2
60348936133. 3

60348936134. 4

Question Number : 31 Question Id : 6034899549 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

If the voltage applied to an inductor (initially connected to a 415 V ac source) drops by 5%, its
VAr (reactive power) consumed drops by

1. 5.25%

2. 9.75%

3. 12.25%

4. 20.25%
Options :
60348936135. 1
60348936136. 2
60348936137. 3

60348936138. 4

Question Number : 32 Question Id : 6034899550 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



A power system has two synchronous generators. The governor-turbine characteristics
corresponding to the generators are P, = 60(50 — f) and P, = 120(51 — f) where [ denotes
the system frequency in Hz, and P, and P, are, respectively, the power output (in MW) of
turbines 1 and 2.

Assuming the generators and transmission network to be lossless, the system frequency for a
total load of 360 MW is

1.47.33 Hz
2.48.67 Hz
3.49.82 Hz
4.50.33 Hz

Options :

60348936139. 1
60348936140. 2
60348936141. 3
60348936142. 4

Question Number : 33 Question Id : 6034899551 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0
The static electric field intensity at a point in charge-free space is given by

E =10y a, + 2kxa, + 5a_ V/m.

The value of constant k must be equal to:

T.-F
2.=20
3.4
4.5

Options :

60348936143. 1
60348936144. 2
60348936145. 3

60348936146. 4



Question Number : 34 Question Id : 6034899552 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0
Wind turbine system coupled with an electric generator is used to convert wind energy to

electrical energy. Which of the following is the CORRECT (typical) characteristic for turbine
power (P;) and turbine angular speed (w) for a particular wind speed?

A)
P |

(0,0

B)
P A

(0,0

T -

w rai /s

Y P

(0.0) 10,01

1. A)
2.B)
3.0)
4.D)

Options :

60348936147. 1
60348936148. 2
60348936149. 3

60348936150. 4

Question Number : 35 Question Id : 6034899553 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



The signal y(t) = 10 sin(2m X 90t + 45°) + 7 cos(2m X 45t — 60°) + 2.1 sin(2m X 105t)
is periodic. The fundamental frequency of y(t) is:

1.25 Hz
2. 630 Hz
3. 105 Hz
4.15 Hz

Options :

60348936151. 1
60348936152. 2
60348936153. 3
60348936154 4

Question Number : 36 Question Id : 6034899554 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0
A three-phase delta connected capacitor bank is connected in parallel to a lagging power

factor load to make the overall power factor unity. If the same capacitors are now connected in
star, the overall power factor will be

1. Lagging
2. Leading
3. One

43
Options:
60348936155. 1
60348936156. 2
60348936157. 3
60348936158. 4

Question Number : 37 Question Id : 6034899555 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



The characteristics of a wind turbine are shown in the figure below (y axis is the turbine speed)
at the minimum blade pitch angle. The wind turbine power and speed ratings are also

indicated on the figure.

3 T - .
Mominal Turbine Speed ———»

25}
Mominal Power

B i s e’ o o e e i PR - L ——

™ 11 mis

(MW)

16}

Maximum Power Locus

0 0.5 i 15 2 25
.l-';,“ irad."ls:'

The turbine has blade-pitch control to avoid over-speed, while the generator torque-speed
characteristic is power electronically controlled. If the wind speed is 7 m/s, then it is most
appropriate that the wind-turbine should be made to operate at the

1. Rated Speed

2. Rated Power

3. Maximum Power Point at that speed
4. Angular speed of 1.8 rad/s

Options :

60348936159. 1
60348936160. 2
60348936161. 3
60348936162. 4

Question Number : 38 Question Id : 6034899556 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



Consider an ideal transformer as shown in the figure.

: I
o= r 2
Y
 ERanefd | }:msr
L . ‘,:
o(* D - Céd—
I_ |
Sl —-(_ - -ti) ]
1 ‘ .:j_\- 100 =
<
{ [
= a

If vg(t) = 200sin(2m X 50t) V, then the peak value of the potential difference vz (t) is

1.0V

250V
3. 100V
4300V

Options :

60348936163. 1
60348936164. 2
60348936165. 3

60348936166. 4

Question Number : 39 Question Id : 6034899557 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



Consider a filter whose magnitude frequency response is shown in figure.

-

—

- + ) L
0 10 100 1000 w rad/s

If the applied input voltage is v;,(t) = 10sin?(10t), then what is the average value of the

output voltage v, (t) in steady state?

1.5V

215V
3.25V
430V

Options :

60348936167. 1
60348936168. 2
60348936169. 3

60348936170. 4

Question Number : 40 Question Id : 6034899558 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



Consider a type-l wind energy conversion system as shown in the figure. SCIG is a squirrel
cage induction generator. The role of the capacitor bank is

|
/) o .-«:T:: T:lh— ‘ {
‘U e Capacitor

bank

1. To assist the functioning of soft starter circuit

2. To compensate for the reactive power required by the induction generator

3. To perform maximum power extraction from the induction generator

4. To filter the effects of wind variability on the active power injected to the grid

Options :

60348936171. 1
60348936172. 2
60348936173. 3
60348936174. 4

Question Number : 41 Question Id : 6034899559 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0

Consider a series L-C branch with resonant frequency f,. The resonant frequency of the circuit

consisting of five such branches in parallel will be

1. fo
2.5f,
3. fo/5

4. Resonance does not occur.

Options :

60348936175. 1
60348936176. 2
60348936177. 3
60348936178. 4



Question Number : 42 Question Id : 6034899560 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0

For a periodic and symmetric triangular signal as shown, choose the appropriate attributes

pertaining to frequency spectra

‘1.-'(t]

F
l"m

ANN/ANIVAN
/ VTRV

= V-ni-. + b

T

1. Only sine components and only odd harmonics are present

2. Only sine components and all harmonics are present

3. Only cosine components and only odd harmonics are present
4. Only cosine components and all harmonics are present

Options :

60348936179. 1
60348936180. 2
60348936181. 3

60348936182. 4

Question Number : 43 Question Id : 6034899561 Question Type : MCQ Option Shuffling : No Is
Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



Consider a magnetic field under static conditions:
B = B,a, + B,a,+ B,a, Wb/m?,

where the coefficients B,,B, and B, are functions in x,y and z respectively.

Which of the following expression is TRUE?

dy
22By+ 2B + 2B. =0

a i} i _

Options :

60348936183. 1
60348936184. 2
60348936185. 3

60348936186. 4

Question Number : 44 Question Id : 6034899562 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



Consider a balanced three-phase synchronous generator. It is connected to a balanced three-
phase passive load as shown in the Fig. (i). The direction of speed (w), net electro-magnetic
torque (T, ) and mechanical torque (T,,, ) applied on the shaft are as shown in Fig. (ii). In steady

state, T, will be

) Net
electre »=magnetic
R ?_l C torque
] T
b « S T
}O/ O / 7 Tz
o b\ "'l"“"l Mechanical
o torque
Fig. (i) Fig. (ii)

1. a zero average component + a component pulsating at twice the supply frequency

2. constant at zero

3. a constant positive value

4. a positive average component + a component pulsating at twice the supply frequency

Options:

60348936187. 1
60348936188. 2
60348936189. 3

60348936190. 4

Question Number : 45 Question Id : 6034899563 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



The rotor of the separately excited DC machine is mechanically coupled to the rotor of a 50
Hz, three-phase, 4-pole induction machine, as shown in figure (a). The steady state speed-
torque characteristic of the DC machine (motor convention) for a fixed v, and v, is also given

in figure (b).
DC machine
+ s R N Snchietion sinchine 'y
; 4 pole, 50 Ha
st =5
—
; 50 Hz, 3phase
' balanced supply
——
_ =T,
; (0.0) ‘
.-\rm.a.lm?_
(a) A DC machine coupled to an induction machine (b) Speed-torque characteristic

The DC machine is energized first, and the machines are found to rotate at 1600 rpm.
Subsequently, the induction machine is connected to a 50 Hz, three-phase balanced AC source
with the phase sequence being consistent with the direction of rotation.

Note: v, and vy are not changed.
At steady-state, the DC machine and the induction machine will operate in

1. generating mode and motoring mode respectively
2. motoring mode and generating mode respectively
3. generating mode and generating mode respectively
4. motoring mode and motoring mode respectively

Options :

60348936191. 1
60348936192. 2
60348936193. 3
60348936194. 4

Question Number : 46 Question Id : 6034899564 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



The single-line diagram of a two-area four-machine power system has been shown in the
figure. The generator active power injections and the load active powers are also indicated in

the figure
I 5 6 9 10 8 7 3
Me. 1 Me. 3

7 pu r —l lﬁ —uL 7.2 pu

2 11.59 pu 15.75 pu 4
Me. 2 Me. 4

7pu 7pu
A disturbance occurs in the system. The plots of the generator speeds and rotor angles (in a 50

Hz frame) are shown in the figures below.

Generator Angle

Which of the following statements is correct?

1. The generators have lost synchronism

2. The generators remain in synchronism

3. The oscillations (power swings) are unstable

4. Balance between load and generation is not eventually attained

Options :

60348936195. 1
60348936196. 2
60348936197. 3

60348936198. 4

Question Number : 47 Question Id : 6034899565 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



Which of the following transfer functions represent the magnitude Bode plot shown in the

figure?

10

w radis

50(s+2)
" s(sd Hha+100)
{s+10)
857425+ 100)
10{5+10)
(8% +25-+100)
100
4. (3 +5s+100)

Options :

60348936199. 1
60348936200. 2
60348936201. 3

60348936202. 4

Question Number : 48 Question Id : 6034899566 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0

The rms value of the line currents of a balanced three-phase delta connected load is 10 A. The

rms values of the delta branch currents is

1.5.77TA
210A

3.17.32 A
4707 A

Options:



60348936203. 1
60348936204. 2
60348936205. 3

60348936206. 4

Question Number : 49 Question Id : 6034899567 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0

The rating of a A — Y connected three-phase transformer is given as 100 MVA, 15 kV/110 kV,
50 Hz. Here 100 MVA refers to

1. Total three phase active power

2. Total three phase apparent power
3. Per phase active power

4. Per phase apparent power
Options:

60348936207. 1
60348936208. 2
60348936209. 3

60348936210. 4

Question Number : 50 Question Id : 6034899568 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



Consider the circuit given in the figure. §; is switched ON att = 0.1 s, while S, is switched

ON att=10.6 s,

t=018 _sp—oo—

1 _| S ’
{ [— :l r-rﬁ;

The circuit parameters are as follows:
v_(t) = 100sin(2n X 50t) V, R=500Q, C =200 u F, Initial capacitor voltage = 2 V.

Which one of the following waveforms correctly captures the response of the capacitor

voltage?

(A) » (8)

). (0] «

1T A
2.B
3.C
4D

Options:

60348936211. 1

60348936212. 2

60348936213. 3

60348936214. 4

Sub-Section Number : 2
Sub-Section Id : 603489345

Question Shuffling Allowed : Yes



Question Number : 51 Question Id : 6034899569 Question Type : MCQ Option Shuffling : No Is
Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0

Consider a voltage source v_s (t) connected to a linear circuit as shown in the figure. It is

observed that if v, (t) = 100 sin (27 x 50¢ + 30°) 4 50 cos (2 x 100t +45°) V, then the current is
15 (t) = 20 cos (27 x 50t) + 2sin (2mr x 100t + 45°) A in steady-state.

L

Linear

% circuit

If in another situation, the steady-state current is
i,(t) = 15 sin (2r x 50t + 25°) + sin (2r x 100t — 30°) A, then the input voltage v, () is

1. vg(t) = 25 sin (2x x B0t — 357) + 26sin (27 x 100¢ — 60°) V
2. vg(t) = 75 sin (2m x 50 — 55°) + 25sin (27 x 1008 — 30°) V
3. vg(t) = 75 sin (2m x 50¢ + 55°) + THsin (27 x 100t + 60°) V
4. vy(t) = 75 sin (2m x 50t — 35°) + 25sin (27 x 100¢ + 60°) V
Options :

60348936215. 1
60348936216. 2
60348936217. 3

60348936218. 4

Question Number : 52 Question Id : 6034899570 Question Type : MCQ Option Shuffling : No Is
Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0



Consider a three-phase circuit as shown below. The load is balanced whereas the source is

unbalanced with the phase voltages given by

Ve=10020°V,Vy, =992 - 115° Vand V. = 91/110° V

[+

)T, :|R
o N]
Vorm e % XO\R

If R=10 Q, then the magnitude of the rms voltage of the load neutral point N with respect to
the ground point G is

1.0V
23041V
3.99121V
427363V

Options :

60348936219. 1
60348936220. 2
60348936221. 3
60348936222. 4

Question Number : 53 Question Id : 6034899571 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0



For the circuit shown in the figure below, the voltage sources are given by:
Vi = 30020 V,V; = 300£60° V and V3 = 300£ — 60° V.

Vi = [Vin | 20

JX 34 i

p} ; p} p,}

- :
)W Va AV

If the real power outputs P, P; and P; satisfy P, < 0, Py > 0, Py < 0, then which of the
following is TRUE regarding the phase angle (8) of V.7

1.0° < 0 < 60°
2.—60° < <(F
3.0 > 60°

4.8 < —60°
Options :
60348936223. 1
60348936224. 2
60348936225. 3

60348936226. 4

Question Number : 54 Question Id : 6034899572 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0



A three-phase transformer is made by connecting three single-phase ideal transformers as
shown in the figure. The single-phase transformers have turns ratio of 1:1 i.e. identical number
of turns in both primary and secondary windings.

7 N | L
/ ) L

,

\

The expression of ¥, and [, will respectively be

1. Vo snd Lol
3 'Efﬁ Pffu'

2. FEN and fe 3

I_ﬂ_i'gf“fff
- _3 -
4 Vp and Tt

3. Voy and

Options :

60348936227. 1
60348936228. 2
60348936229. 3

60348936230. 4

Question Number : 55 Question Id : 6034899573 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0



A 300 km long, lossless overhead transmission line is connected to a capacitor as shown in the

figure. The circuit parameters are V, = 200 kV, C =1 uF.

The transmission line parameters are [/ = 1 mH/km, ¢' = 12 nF/km.

s Transmission Line i
— e

The switch is closed at ¢, = 1.5 ms. The transmission line was de-energized prior to the
switching. The capacitor voltage prior to the switching is zero. Which of the following

waveforms captures v, and ,.?

1w ; ; i ; : (I LS
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Bocl —nin 3
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1.(1)
2. (Il

3.1

4, (IV)

Options :
60348936231. 1
60348936232. 2
60348936233. 3

60348936234. 4

Question Number : 56 Question Id : 6034899574 Question Type : MCQ Option Shuffling : No Is



Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0

Which of the following plots correctly denotes the output y(¢) for a unit magnitude pulse
input w(t) (as shown in the figure)? The initial value of output y(t = 0) is 0

U 1
ult) + y(t)
X "' Marl T
—f] | ‘
(A) _ ' — (B) — —_— .
o _n:.: J
T F ; § [} -} cl o 4 | [ 10
(€ . = (o} -~
08 o8 | g
§05 |I II 208
| | F ) |
| | \ F] .'.." l
| I| = . _I'I .III
| g | e

Options :

60348936235. 1
60348936236. 2
60348936237. 3

60348936238. 4

Question Number : 57 Question Id : 6034899575 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0



Consider a non-linear algebraic equation z = 2% — §e~%. If this equation is solved using
Newton-Raphson method with an initial guess value of 2y = 0, then the value of z after one

iteration (a1 ) will be

1. 2.5

2.-1.25

F1:25

4.-25

Options:
60348936239. 1
60348936240. 2
60348936241. 3

60348936242. 4

Question Number : 58 Question Id : 6034899576 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0

R . (25-1 :
A state space realization of the transfer function G(s) = %21] between input 4 and output
Y is

lLég=-224+2u,y=-Hz+u
2% =-2x+u, y=95+ 2u
32=-2p4+m, y=—24+2u

42=—-2z—u,y=—=¢

Options :

60348936243. 1
60348936244. 2
60348936245. 3
60348936246. 4

Question Number : 59 Question Id : 6034899577 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0



Consider the dynamical system given below.

drxgy_ -9 161, [1
E[xz} & [ 5 —9] [xz] F [[],5]1'[
If a unit step input is applied at time t = 0, then the steady state value of y = x; — 2x, will be

1.0

2.1

31

4 -2

Options:
60348936247. 1
60348936248. 2
60348936249. 3

60348936250. 4

Question Number : 60 Question Id : 6034899578 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0
Consider the two bus power system network with given loads as shown in the figure. All the

values shown in the figure are in per unit. The reactive power supplied by generators

G and G are @1 and @)y respectively. The real power supplied by generators G and G
are P; and P, respectively. The values of P, @1, P, Q3 (all in per unit) are respectively:

1/30° §0.1 1£0°

oM Mo
P+iQr ) I PtiQs

40 + j20 20 + j10

1. 40, 18.66, 20, 8.66

2.40, 21.34, 20, 11.34
3.45,21.34, 15, 11.34
4.45,18.66, 15, 11.34

Options:
60348936251. 1
60348936252. 2

60348936253. 3



60348936254. 4

Question Number : 61 Question Id : 6034899579 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0
The line data of a 230 kV, 50 Hz lossless overhead transmission line is: total reactance

x; = 66 () and total shunt susceptance b, = 730 pS. The characteristic impedance and

length of the line respectively are approximately

1.180 Q and 210 km
2. 180 Q and 150 km
3.300 Q and 210 km
4,300 Q and 150 km

Options :

60348936255. 1
60348936256. 2
60348936257. 3

60348936258. 4

Question Number : 62 Question Id : 6034899580 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0



Consider a delta-star connected three-phase transformer as shown in the figure. The
transformer is made of three identical ideal single-phase transformer of turns ratio /3.1 (i.e.
number of turns on the delta connected windings is /3 times the number of turns on thestar
connected windings). If the effective load impedance (Z,) as seen by the source is (6 + j8) 02,

then the load impedance connected per phase (Z) is

EEE

_il"t'imi!l'_‘r Secondary Equivalent
L B ¥
1. (18 + j24) O

2. (6+8) 0

3. (10.38 + j13.84)

4. (2 + 72.66) 0
Options :
60348936259. 1
60348936260. 2

60348936261. 3

60348936262. 4

Question Number : 63 Question Id : 6034899581 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0

A 50 MVA, 20 kV synchronous generator is supplying a load. The field voltage is requlated
using the following control strategy

0.2

E L
7408 = T o0Es

(Vrsf (5) i Vr (S}}

It is found that when the reference voltage V.. has been set to 20 kV, the field voltage Eg4
required (in steady state) is 100 V. The terminal voltage V, in steady state will be

1. 20 kV

2.20.5 kV
3.19.5kV
4.19.8 kV

Options :



60348936263. 1
60348936264. 2
60348936265. 3

60348936266. 4

Question Number : 64 Question Id : 6034899582 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0

Consider a delta-star connected three-phase transformer as shown in the figure. The balanced,
three phase voltages (applied to the delta winding) have the phase sequence a-b-c. The three-
phase line-to-line voltages on the star side lead the corresponding voltages on the delta side
by

1. —30°
2. +90°
3. —-90°
4. 4+30°

Options :

60348936267. 1
60348936268. 2
60348936269. 3

60348936270. 4

Question Number : 65 Question Id : 6034899583 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0



A lossless voltage source converter (VSC) based device is connected to an R-L component as
shown in the figure below. The converter switching strategy and inductance are chosen such
that the harmonics in the load current are negligible. The fundamental frequency of the

inverter output voltage v4p(t) is 50 Hz.

ide(t) A

i) mH

v ne =

[
o
(%]
& @
H
AN

100 22

"

|w=l 1

If the average value of iz (t) is 3 A and the dc voltage Vpc is 500 V, then the rms value of the
fundamental component of v45(t) and the active power consumed by the R-L component are

respectively

1.261.33 V and 1500 W
2.392.45V and 500 W

3.261.33 V and 5000 W
4.39245V and 1500 W

Options :

60348936271. 1
60348936272. 2
60348936273. 3

60348936274. 4

Question Number : 66 Question Id : 6034899584 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0



A 2-pole, 50 Hz star-connected synchronous generator is initially kept in the open-circuit
condition. The field voltage U is applied such that the rated three-phase balanced voltages
appear at the stator terminals. The speed and the field voltage U of the synchronous machine

are maintained constant.

(- .
(2)) |

Y,

||F“; } - a} g

i 5
. i Balapced Load
Synchronous generaton

If the stator terminals are now connected to a balanced three-phase star connected R-L load

by closing the switch S, then in steady state

1. the flux due to the stator currents rotates at 50 Hz in the opposite direction as that of the

field flux,
2. the resultant rotating flux due to the stator and rotor currents is changed due to the

connection of the load,

3. the relative angle between the rotating stator and rotor fluxes is varying and is determined
by the nature of load (values of R and L),

4. the flux due to stator currents does not rotate at 50 Hz

Options :

60348936275. 1
60348936276. 2
60348936277. 3
60348936278. 4

Question Number : 67 Question Id : 6034899585 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0



(140.025)

i 1 B |
o) The frequency w at which maximum phase lag

Consider the transfer function G(s) =

is provided by G(s) is

1. w=0 rad/s

2. 0<w=<10 rad/s
3. 10<w<50 rad/s
4 w>50rad/s

Options :

60348936279. 1
60348936280. 2
60348936281. 3

60348936282. 4

Question Number : 68 Question Id : 6034899586 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0



e e ’ : - (1-0.085)
Which of the following plots capture the unit step response of G(s) = 15f1|ﬁlsﬁlrﬂﬂ1ﬂ ?

. ; ; “4' B
Hint: Write G(s) a5 77055 + o010
A M B Y
C D

1A
2. B
FE
4D

Options :

60348936283. 1
60348936284. 2
60348936285. 3

60348936286. 4

Question Number : 69 Question Id : 6034899587 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0



Consider an interconnected power system consisting of Area-1 and Area-2. A total generation
of 2 MW and a total load of 3 MW is present in Area-1 and it imports 1 MW from Area-2.

Due to the presence of governors, the total generation in Area-1 has a frequency dependence
given by P, =2 (1 - 24""‘:&) MW. The total load in Area-1 has a frequency dependence given

(f JIrﬁJ‘p] ) MW.

byﬁr3(1+u

The system is initially operating at a nominal frequency f, = 60 Hz. Due to some disturbance,
Area-2 gets disconnected from Area-1. If the frequency of Area-1 settles to 59 Hz, then the

value of at is

1.2
2.4
3.8
410

Options :

60348936287. 1
60348936288. 2
60348936289. 3
60348936290. 4

Question Number : 70 Question Id : 6034899588 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0



A system is shown in the figure. The initial value of the output is y(t = 0) = 0. If the
integrator is equipped with a hard-limiter (windup type), then the output y(t) for a unit pulse

input is
0.9
u(t) + 1 u(t)
; —
K]
—0.9
“} et w {”} !
i) I' N =T d —lup
[T | E"'ﬁ ,l':
£q IIII I.I."' \ :: 032 'II
| | h a4
¥ 1] 15 U T o 1
{m) — (V) i
# i | Es
\ = } In'llll IIII|
F02 IIII \ _fuz 'II '\
| \-._. II 3
[ o : 5 o=
Time, # ? c Tiam, & i
1. {I)
2. (Il
3, (Il
4. (V)

Options :

60348936291. 1
60348936292. 2
60348936293. 3

60348936294. 4

Question Number : 71 Question Id : 6034899589 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0



Consider a three-phase 400 k\//220 kV transformer which is connected to a transmission
network. The measured currents during a disturbance are shown in Fig. (i) and (jii). The
corresponding current directions are shown in Fig. (i). The observed fault currents indicate

Fig. (i)

HV terminals in LV terminals
Fig. (ii) = Fig. (iii)

i
04! "

=
L]

Lk
1

HV winding currents [kA)
&=
(] =3

LV winding currents (kA}
A & A A2 & = B

=
o

&
Y

0 0025 005 0075 01 0425 05
time (s}

1. Phase-a to ground fault inside the transformer

2. Phase-a to ground fault outside the transformer

3. A fault in phase-b or phase-c inside the transformer
4. A fault in phase-b or phase-c outside the transformer

Options :

60348936295. 1
60348936296. 2
60348936297. 3
60348936298. 4

Question Number : 72 Question Id : 6034899590 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0



For the circuit shown in the figure, the voltage source v, (t) is given by
vs(t) = 50 + 50 cos (2 x 50t + 15°) V. The rms value of the current #(£) in steady state is

50 Q

VWY

- 63.66 pF
V(1) .;:;) e

1.05A
2.0.707 A
3.0814 A
4 1A

Options :

60348936299. 1
60348936300. 2
60348936301. 3
60348936302. 4

Question Number : 73 Question Id : 6034899591 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0



Which of the following plots represents the Bode magnitude and phase plots of

G(S:I_ i e EI.Z.E?

~ (145s)

(A) o — (B) o
Qo (D)
1. (A)

2. (B)

3.(0)

4. (D)

Options :

60348936303. 1
60348936304. 2
60348936305. 3

60348936306. 4

Question Number : 74 Question Id : 6034899592 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0



Match the columns appropriately.

Which of the following options correctly match the typical per unit length parameters of the
given conductors?

Column-1 Column-2
Sl |Conductor Sk No. |Resistance |Reactance |Susceptance
No. (2/km)  ((2/km)  |(pS/km)
P 230 kV overhead line |(i) 0.012 0.329 4978
Q 765 kV overhead line (i) 0.027 0.339 2456
R 230 kV PIPE cable (iii) 0.05 0.488 3.371
P-(ii), Q-(iii), R-(i)
2. P-(iif), Q-(ii), R-(i)
3. P-(iii), Q-{i), R-(ii)
P-(i), Q-(iii), R-(ii)
Options :

60348936307. 1
60348936308. 2
60348936309. 3

60348936310. 4

Question Number : 75 Question Id : 6034899593 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0



Consider a solar module with the v — 1 characteristic as shown below. The solar module is
connected to an external circuit as shown.

“(50V, 7.6 A) MPP

[

62V V,, V

The value of v4, which extracts maximum power from the solar module is

1.5V
210V
3.12V
4185V

Options :

60348936311. 1
60348936312. 2
60348936313. 3
60348936314. 4



