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01. Consider an infinite uniform line charge of 5 nC/m
along the x axis in free space. Calculate the electric
field at a distance of 2m from the line charge along
the z axis.
(a)45z V/m
(¢)22.5z V/m

01. Ans: (a)

Sol:

(b)90 z V/m
(b) 11.25 2 V/m

36m X 10°

= 2182—452V/m

02. Athree-phase diode bridge rectifier supplied from a
three-phase, 400V, S0Hz ac supply delivers power
to a resistive load of 50Q. The peak value of the
instantaneous load voltage would be

(a) 400 (2/3) (b) 400/ /3
(c) 4002 V (d) 400V
02. Ans: (¢)

Sol:
v, (1)

> 0t

0°l 30° 90°
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03.

03.

Sol:

04.

04.

Sol:

v,(t) = Instantaneous output voltage of 3-¢ FW
uncontrolled rectifier.

v,(t) = v,, — v, = line voltage
Peak or maximum value of v (t) =V _|
2 X Vims
2 X400 V
= 400y2 V

In a single-phase transformer supplied from a

constant input voltage, the magnitude of the load

current is kept constant while the power factor is

varied. Under this condition

(a) the maximum efficiency occurs at unity power
factor

(b) the power factor where maximum efficiency
occurs depends on the leakage inductance
values

(¢) the maximum efficiency occurs at power
factor of 0.5(lead)

(d) the maximum efficiency occurs at power
factor of 0.5 (lag)

Ans: (a)

Efficiency is maximum at UPF.

A synchronous generator rated 11kV, SOMVA has a
per unit impedance of 0.2pu on its own base. Then
its impedance referred to a 22kV, 150MVA base
would be
(a) 0.15pu
(c) 0.2pu
Ans: (a)

(b) 0.133pu
(d) 0.1pu

2
Seaew [ Vil
Xpu(new) = X

pu(old) .
Sseigy \ Vaew

Xputaeny = 0.2 X ( I )(i) = 0.15 pu
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Consider the following statements about a linear

system that has a transfer function given as
-s.
1+s

G(s)—

A. G(s) is a minimum-phase system

B. The system is BIBO stable

C. It is an all pass system

Which of the above statements is/are true?

(a) A, Band C (b) B only
(c) A and B only (d) B and C only
Ans: (d)
1-s
G(s) = [ +s
—l -
s=-1 | s=+1

Pole is in the left half of s-plane hence stable
Pole and zero symmetrical w.r.t origin hence it is
an all pass system.

The dynamics of a system is defined by the relation
% +6x +5x = 10(1 — ™). What will be the steady
state value of the system output x(t)?

(a) 32 (b) 5/3
(©1 (d)2
Ans: (d)

Given X +6x +5x =10[1—¢""]

Apply Laplace Transform on both side.

1 1
2 _ -
$7x(s)+6sx(s)+5x(s) = 10 [s o
stl—s
2+ 6s+5]=10
x(s) [s s+ 5] Ss+1)

10
s(s+1)(s*+6s+5)

x(s) =

TSPSC - 2022

Telangana State Public Service Commission

Electrical Engineering

Exam Held on

Questions with Detailed Solutions | 22-01-2023

07.

07.

Sol:

1
sx(s)=—0=2

Steady state value = Lt_ | 5

Two synchronous generators G1 and G2 rated
200MW and 400MW respectively are operated
in parallel to supply a total load of 300MW. If
the governors in both the machines are set to a
droop of 4%, what would be the individual power
supplied by each generator?

(a) G1 =100 MW, G2 =200MW

(b) G1 =50 MW, G2 =250MW

(c) G1 =200 MW, G2 = 100MW
(d) G1 =150 MW, G2 = 150MW
Ans: (a)
4%
200MW
___________ Pl
400MW
P X
200~ 4 =P =50x (D
) X
400~ 4 = P,=100X ..o 2)
P +P,=300
50x + 100x = 300
= x=2
P, =50x=50x2=100 MW
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P,=100x =100 x 2 =200 MW

G, =100 MW
G, =200 MW
Method - 1I:

As both generators are having same dropping, so
they share the load proportional to their rating.

200
= — X S
P, 200 + 400 300 =100 MW
400
= — X =]
P,= So01 400 % 300 =200 MW

Which of the following machines is most suitable
for installation as a generator in a coal-fired thermal
power plant?

(a) Squirrel cage induction generator

(b) Wound rotor induction generator

(c) Salient pole synchronous generator

(d) Cylindrical rotor synchronous generator

Ans: (d)

The cylindrical rotor synchronous generator (turbo
alternator) is most suitable for installation as
generator in a cool-fired thermal power plant.

Which of the following relays used for transmission
line distance protection has the property of being
inherently directional?

(a) Impedance relay (b) Reactance relay

(¢) MHO relay (d) OHM relay
Ans: (¢)
MHO Relay is the voltage restrained directional

relay.

A bucholz relay is commonly used for the
protection of which of the following?
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(a) Busbars (b) Generators
(c) Transformers (d) Transmission lines
Ans: (¢)

A Buchholz relay is commonly used for the
protection of transformers from all internal faults.

Which of the following is the purpose of using

harmonic restraint function in power transformers?

(a) to prevent false tripping due to magnetising
inrush current

(b) to reduce the harmonic power loss in the
transformer

(c) to reduce the harmonic content in the
transformer voltage

(d) to reduce the harmonic content in transformer
current

Ans: (a)

In an alternator, field current of 20A results in an
armature current of 400A when the terminals are
short-circuited. The same field current also creates
a terminal voltage of 2000V in open circuit. What
would be the magnitude of the internal voltage
drop within the machine at a load current of 200A?

(a) 100V (b) 1000V

() 1V (d) 10V

Ans: (b)

I,.= 400 A =[=20A

E .= 2000 V =>[=20A

Internal voltage drop =1Z,=? at I =200 A
Eoc 2000

2= 7. T a0 9

drop =1Z,=200 x 5= 1000 V
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13. DC voltage of 54.6V is applied across an electric
bulb which draws 3.76 A current. What is the
power consumed by the bulb?

(a) 771.91W (b) 502.296W
(c) 205.296W (d) 792.86 W

13. Ans: (¢)

Sol: Power consumed by the bulb
P=VI

=(54.6)(3.76)
P=205.296 W

14. In the circuit below, find the V for negative

feedback operation. 1kQ
1 kQ W
= L oy
2kQ Y
1 kQ
2v Wy
(a) 3V (b) -4V
(c) 1V (d)2v
14. Ans: (b)
Sol: If X = positive ; Y = negative
output voltage (V) = -4V
1kQ v 2 1 kQ
"5
N 0A +
OA -

Wv W
é 2kQ 2Vi+2 k0
3
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V., =V_ (Virtual short concept)

2Vit2 Vo
32

4V, +4=3V,

V,=-4

15. A average-reading multimeter reads 5V when fed
with a square wave symmetric about the time-axis.
For the same input an rms-reading meter will read

(a) 5V (b) 10V
(c) 52V (d) 53V
15. Ans: (a)
V(t)
A
Vi +5V
A I
+5V
FWR PMMC |—>
_SV T VO avg
Vowe = V,, =5V
avg m
V=V =5V
Output scale = FF x PMMC scale
FF=—m -V,
- Ve Ve

Output scale = 1 x PMMC scale
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16. Find V_ in the below circuit. Assume opamp to be

ideal.
1kQ
W
1 kQ
o AM—e—{ >
R e
_ 1 kQ out
(a) -1V (b) 2V
(c) 0V (d)1v
16. Ans: (a)
Sol: 1kQ
W
Al + 05 —
1kQ
+ o—AW—>
SO (0v) | T
v o | —o
_ O_/I@\Q/_T out
[= 17\’ ~0.5mA

V,=0.5mAx1kQ=-0.5V
Nearest option (a) is correct

17. Anammeter has a range of 0 — 10A with an internal
resistance of 0.1Q. In order to increase its range to
0 — 30A, we need to add a resistance of
(a) 0.05Q2 in shunt with the meter
(b) 0.1Q in shunt with the meter
(c) 0.05€2 in series with the meter
(d) 0.1Q2 in series with the meter

17. Ans: (a)
Sol: I =10A,R_=0.1Q
[=30A;R, =
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To increase the range of an ammeter, the shunt

resistance is used.

R . A
R, = - =O—=O.OSQ

S I 30 2
(Im_l) (10 1)

18. A MOSFET biased in common-drain configuration

is best suited for designing a
(a) transresistance amplifier
(b) transconductance amplifier
(c) current buffer

(d) voltage buffer

18. Ans: (d)
+VDD
i —]
o/p

Sol:
MOSFET in CD (common drain) source
follower
Voltage gain A = 1
". Voltage buffer

19. What is the condition to achieve regenerative
braking of induction motor?
(a) synchronous speed should be doubled
(b) synchronous speed should be increased by a
factor of 1.5
(c) synchronous speed should be a little higher
than the rotor speed
(d) synchronous speed should be a little lower
than the rotor speed
19. Ans: (d)
Sol: For regenerative mode N > N

Hyderabad — 01, Telangana, India.
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20. What is the low order ripple frequency of the
output voltage of a three phase fully controlled
bridge converter, if the AC input supply frequency

isf?
(a) 3f (b) 6f
(o) f (d) 2f

20. Ans: (b)

Sol: In 3-¢ fully controlled bridge converter, the output
voltage wave form consists of six pulses for every
one cycle of input voltage wave form then it is also

called 3-¢ six pulse controlled converter.
f,=6f

21. Which of the following armature voltage control
method is employed when the supply is dc?
(a) Chopper control
(b) Static Ward - Leonard schemes
(¢) Ward-Leonard schemes
(d) Transformers with taps and an uncontrolled

rectifier bridge
21. Ans: (a)
Sol:
+
Ve Chopper
Vi— L,
N
¢

Fo the speed control of DC motor, it input supply is
dc then the chopper converter is used in armature
voltage (V) control method.
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22. What is the unit of illumination?
(b) lux
(d) henry

(a) coulomb

(c) decibel
22. Ans: (b)
Sol: The unit of illumination is lux

23. Which bridge is used to measure frequency?
(a) Wien’s bridge (b) Anderson bridge
(c) Maxwell’s bridge (d) Schering bridge

23. Ans: (a)

Sol: Wien’s bridge is usd to measure the frequency.

24. A constant V/f controlled induction motor is
fed from a variable voltage variable frequency
three phase voltage source inverter. The motor
is operated within the base speed. Which of the
following is true in torque-speed characteristics of
this motor?

(a) starting torque increases with decrease in
frequency and maximum torque decreases

(b) starting torque decreases with decrease in
frequency and maximum torque decreases

(c) starting torque increases with decrease in
frequency and maximum torque remains
unchanged

(d) starting torque decreases with decrease in
frequency and maximum torque remains
unchanged.

24. Ans: (¢) .

Sol: Starting torque T o ?(?>

2
Maximum torque T, oc <?>

With constant T maximum torque is constant
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and starting torque is inversely proportional to
frequency.

Q1 and Q2 are perfectly matched BJTs. Assuming
beta to be infinite and forward bias voltage drop in
diode to be 0.7V, find the current I_.

+5V
Ql Q2
1kQ U
= -5V
(a) 4.3mA (b) 5.7mA
(c) OmA (d) 3.6mA
Ans: (d)
Iout
5V
p=> oo
I[,—>0
Current mirror
. 5-07-07
Iout o I B lk
36
= 1k =3.6 mA
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26. Two channels of a CRO are fed with two signals.
In the X-Y mode, an ellipse with major axis
aligned along the Y axis is observed. The following
inference can be made from this
(a) Two signals are periodic with same amplitude
but different frequency

(b) Two signals are periodic with same frequency
but different phase and amplitude

(c) Two signals are periodic with same frequency
and amplitude but different phase

(d) Two signals are periodic with same frequency
and phase but different amplitude

26. Ans: (b)
Sol: YA
() S5 =90°f =, A = A
y X Ty X
> X
YA
CD 0 =90°f =f, A >A
> X
YA
{} ¢ =90°f =f,A > A
y X Ty X
> X

In the X-Y mode, an ellipse with major axis aligned
along the Y axis is obsorbed then the two signals
are periodic with same frequency but different
phase and amplitude.

HEAD OFFICE: Sree Sindhi Guru Sangat Sabha Association, # 4-1-1236/1/A, Abids, Hyderabad — 01, Telangana, India.

Call: 040-23234418/19/20 | www.aceenggacademy.com | support@aceenggacademy.com

P_"' 8ﬁﬁne India's Best Online Coaching Platform for GATE, ESE, PSUs, SSC-JE, SSC, Banks, Groups & PSC Exams




CLASSROOM COACHING

® Classroom Coaching is an effective learning process in the live presence of
faculty in a suitable learning environment.

® With the growing competition and the increasing number of students
enrolling for competitive exams, ACE came up with comprehensive
classroom coaching delivered by the #1 faculty in India.

® OQur Extensive classroom program helps students to build skills and
confidence.

—» Smart Classrooms —» Library/Reading Rooms
—» Calm Study Environment —» Near To Metro Station

—» Centralized AC Classrooms

ESE | GATE | IRMSE | PSU | PSC | RRB JE | SSC JE Exams

8 Kinara Grand, Opp: Anutex Shopping Mall, Near Victoria Memorial Metro Station,
Metro Pillar No: CHPNP-32, 33, Kothapet, Hyderabad, Telangana — 500035.

S

Q  +91-7799996602 & wwwaceonline | www.aceenggacademy.com




TSPSC - 2022
0 %: A C E qace Telangana State Public Service Commission

Engheerng2cieny | 23 Online Electrical Engineering

Exam Held on

Questions with Detailed Solutions | 22-01-2023

27. A single-phase diode bridge rectifier is used to 29. Consider the following lists regarding

supply a highly inductive load. If the load current compensation techniques in power systems:
is assumed to be ripple free, then the input current A. Reduce the Ferranti effect
at the ac side of the rectifier will be B. Improve power factor
(a) Triangular wave C. Increase power flow capability of line
(b) Square wave D. Reduce current ripple
(c) Purely sinusoidal 1. Series capacitor
(d) Pure DC 2. Shunt reactor
27. Ans: (b) 3. Shunt capacitor
Sol: 1-¢ FWR, 4. Series reactor
0 Choose the option in which all items are correctly
I matched.
(a) A—4, B-2, C-1,D-3
i >ot (b) A-2, B-3, C-1, D4
: (c)A=2, B-1, C-3, D4
nta _ (d) A-1,B-3,C-2,D-4
a 2mto ot 29. Ans: (b)
e Sol: Shunt Capacitor — Improves Power factor
In a single phase diode bridge rectifier (1-¢ FWR) Series Capacitor — Improves Power flow
is used to supply a highly inductive load. If load capability
current (I)) is assumed to be ripple free (I= Shunt reactor — reduces the ferranti Effect
constant) then the input current at the AC side of Series reactor — reduces the current ripples

the rectifier will be square wave (I).
30. The surge impedance of a 300 km long overhead line

28. A three-phase 33kV, oil-circuit breaker is rated is 180 ohms. For a 150 km length of the same line

1500A, 2000MVA, 2s. The symmetrical breaking the surge impedance in ohms would be

current for this breaker would be (a) 90 Ohms (b) 270 Ohms

(@) 50 kA (b) 40 kA (c) 180 Ohms (d) 360 Ohms

(c) 25 kA (d)35kA 30. Ans: (c)
25 AV (Y Sol: Surge impedance never depends on the length of
Sol: The symmetrical breaking capacity = /3 Vi X Iym e i,

2000 X 10°
lsym T T oo 3 34.99kA
" Y3x33%10°
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The transfer function given as G(s)= S could

+p

represent that of a lead compensator, if

(a)a=-3,p=-1 bya=3,p=1
a=1,p=2 (da=3,p=2
Ans: (¢)
Given TF. = =2

s+p

For LEAD compensator Both o & [ should be
positive and o <f3
Hence suitable optionis o =1 and =2

A unity feedback closed loop system has an output
given as y(t) = e u(t) when the input to the system
is a unit impulse. Which of the following denotes the
transfer function of the open loop system?
(@) I/(s+1) (b) s/(s + 1)
(c) /(s +3) (d) 1/(s +2)
Ans: (a)
Given closed loop output = y(t) = e > u(t)
r(t) input = Impulse
1
Y(s) LT{e™u(t)} s+2

C.L.TF = = =
R(s) L.T.{Impulse} 1
1
C.L.TF = st2
L. T.F
O.L.TF. ¢ .

T 1-CLTF s+1

Consider the following statements made about short-

pitched windings in ac rotating machines:

A. short-pitching the windings results in reduced
fundamental emf compared to full-pitched
windings

B short-pitching increases the harmonic voltage
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33.

Sol:

34.

34.

Sol:

35.

3s.

Sol:

content in the induced emf.
C. short-pitched coils have smaller length for the
overhang portion

Which of the above statements is/are true?

(a) A only (b) C only
(c) A and C only (d) A and B only
Ans: (¢)

A and C both are correct.

The speed of an induction motor is increases by
increasing the frequency by 20%. If the magnetising
current of the machine is to remain constant, then

(a) supply voltage must be increaesed by 10%

(b) slip must be increased by 20%

(c) supply voltage must be increased by 20%

(d) supply voltage must be decreased by 20%

Ans: (¢)

Vi
B o« ? = constant

o . \4
To maintain the same magnetizing current, ?

should be constant. As frequency is increased by
20%, supply voltage must be increased by 20%

Which of the following is the reason behind the

inability of an ideal synchronous motor to develop

any starting torque?

(a) the rotor winding has a very high reactance

(b) the stator winding are concentrated windings

(c) the rotor is extremely heavy in these machines

(d) the relative velocity between stator and rotor
mmf is large at starting

Ans: (d)

During starting the stator field (poles or MMF) will
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rotating at synchronous speed, but the rotor is at
stationary, therefore the rotor field (or poles or MMF)
will be at zero speed. The relative speed between
stator MMF & rotor MMF is equal to synchronous
speed. But for the production of unidirectional torque

both must be stationary with respect to each other.

Consider the following statements about three-phase

voltage source inverters:

A. they require voltage-bidirectional two quadrant
devices to realise the switches

B. PWM techniques are used to reduce the
frequency of the harmonics in the output

C. in the 180° conduction mode, a new switch is
gated in every 60° duration.

Which of the above statements is/are true?

(a) A only (b) C only
(c) A and B only (d) B and C only
Ans: (d)

e Voltage source inverter (VSI) require unipolar
and bidirectional switch like MOSFET, IGBT
with body diodes.

e Objectives of PWM techniques are to control
rms value of the output voltage and to eliminate
(or) minimise the lower order harmonic content
to this possible extent.

e In the 180° conduction mode, a new switch is
gated in every 60° duration.

Which among the following is an example for a

voltage bidirectional two-quadrant switch?

(a) MOSFET (b) SCR
() BJT (d) Diode
Ans: (b)
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Sol:

38.

38.

Sol:

MOSFET is unipolar, unidirectional switch.

Diode is unipolar, unidirectional switch.

SCR is Bipolar, unidirectional switch.

BJT is unipolar, unidirectional switch.

Voltage bidirectional two quadrant switch means
bipolar, unidirectional switch. SCR is bipolar

unidirectional switch.
i

What should be the value of the capacitance so
that the resonance frequency of the circuit below is
314.16 rad/sec?

§ 2 Ohms

(a) C=0.1 mF
(c)C=1mF
Ans: (a)

(b) C=0.01 mF
(d) C = 10mF

sv(@® §2Q

Y=Y +Y,+Y,
1 1 1
o
Ri+jX1) -jXe Ro
1 j o1
+ J—

(1+jX1) Xc 2
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l—jXL ] 1
e
1+X Xc 2

<1 1 ) (1 Xy
==+ =
2 1+x3 Xe 1+X3

For Resonance, imaginary part = 0

Lo X i o XX

XC 1+X12‘ 1L, CAL
L

1+(@LP= "~ =C=0.1mF

C

39. Consider a circuit below. The voltage across the 3A

current source is

2 10 Ohms

3A

(a) 26.17V
(¢)52.35V
39. Ans: (¢)

Sol: By star-delta transformation
20 Q2

/M

(b) 2.617V
(d) 5.235V

63.33 Q
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15.2Q

/M

3A ;
4750

v 1520 39.60

3A +)277V

..|||—

By Nodal analysis at point, A
V-(=27) v
15.2+39.6 " 47.5

47.5V +13157.5+54.8 V=3 x47.5x54.8

~ —5348.5
1023
V=5228V

=3

s
40. Laplace transform of f(t) is i Then the f(t) is

SZ_

(b) f(t) = sin(2t)
(d) f(t) = sinh(2t)

(a) f(t) = cos(2t)
(c) f(t) = cosh(2t)
40. Ans: (¢)

41. An infinitely long current filament carrying 28.1A
of current in the positive z direction. The magnetic
field intensity, H, at («/%, 0, 4)
(2)0.1 y A/m (b) 10 y A/m
()1 y A/m (d) 0.5 y A/m
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41. Ans: (¢)

Sol: I = 28.1 Amp
P (120,0,4)
R
002  a-a
SP (0,0.4)
+a,
. . _R
4 =ar=—
IR
. V20,
a, = dx

42. Consider the following statements about a phase
controlled single-phase full-bridge converter using
SCRs:

A. The average output voltage at the dc side
varies linearly with the firing angle

B. The power factor at the ac input side depends
on the converter firing angle

C. The converter cannot be operated with firing
angle greater than 90 degrees

Which of the above statements is/are true?

(a) B only (b) A only

(c) A and B only (d) B and C only
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43.

Sol:
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Ans: (a)

The average output voltage (V) of 1-¢ full bridge
converter is proportional to cosa.. So, V is not
varies linearly with the firing angle.

2V
Vv, = o cosa
Lp.f=0.9cosa

The power factor at the ac input side depends on
the converter firing angle.

The converter can be operated with firing angle
greater than 90° also. The range of firing angle is
0° to 180°.

A DC shunt motor with an armature resistance of]
0.15Q is supplied from 230V input supply. If the
back emf of the motor is 200V, then the armature
current will be equal to

(a) 150A (b) 250A
(c) 100A (d) 200A
Ans: (d)
- V-E, _ 230-200
2 R. 0.15
30
= 015 =200 A

Consider the following statements about the

operation of a synchronous machine:

A. the armature reaction in the generating modes
aids the field flux when supplying a leading
current

B. the armature reaction opposes the field flux
for a motor that draws a leading power factor

current
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C. armature reaction in motoring mode always
opposes the field excitation irrespective of the
power factor.

Which of the above statements is/are true?

(a) B only (b) A and B only
(c) A only (d) B and C only
Ans: (b)

If the value of complex power flow in a certain
transmission line is assumed to be fixed and if V
denotes the sending end voltage of the line, then the
real power loss in the line would be proportional to
(a) V! (b) V2

(Vv (b) V?

Ans: (b)

Pr=Vi.Iscos ¢

I = ook
57 Vicos ¢

Pr=IR = ( Pr_Vp
Vscos ¢

1

PLGW

The MOSFET in the circuit shown below is
operated as a switch at a frequency of 10kHz
and duty ratio of 0.6. The initial inductor current
is zero. If all the components can be assumed to
be ideal, what would be the energy stored in the
inductor at the end of 10 switching cycles?
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1
N
é 10 mH - 50V
S50V —
|_
fr
|_
(a) 0.01J (b) 0.008J
(c) 0.005J (d) 0.001J
Ans: (¢)
The given DC-DC converter is match with buck
boost converter.
1
N
D
é 10 mH —_— 50V

sov(@®
e

In DC-DC buck boost converter, for continuous

conduction.

D 0.6
1-D 1-0.6

But given output voltage is 50V, so it is not

Vo= Vs = X 50 =75V

continuous conduction mode. At the same time,
it is not discontinuous conduction mode. (DCM)
because, in D.C.M output voltage will be more
than 50V.

So in every cycle inductor getting energy in 0.6 T
and delivering energy during 0.4 T duration. The
slope of current during ON time (T ) and OFF
time (T

opp) are as follows.
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il (@) X,> X, (b) X, =-X,
. 30 3T () X, <X, (d) X, =X,
gV A s 47. Ans: (a)
: Sol: X, >X
100imA - . 4
Tow T 2T 48. Consider the following statements made about the
Ve sequence impedance of power system components.
T Xl Tox A. a fully transposed transmision line has equal
% S L— Torr positive anfi negative seque.nce impedances
B. the negative sequence impedance of a
L=10mH synchronous generator is usually smaller than
T= 1 = 100us the positive sequence impedance
10x10 C. the negative sequence impedance of a
D=0.6 transformer is generally much higher than the
During 1st cycle, at the end of T, positive sequence impedance
50 ) Which of the above statements is/are true?
=—— =X X1079%0.6 =
T 10X1073 HEPA LY =S O = Hbliiney (a) A and C only (b) A only
at the end of T; I, = 300 — 50 X Torr (c) A and B only (d) B and C only
0 48. Ans: (¢)
T2 =300 X 10" 3 W X 0.4 X100 X 1076 Sol: For generator
X, 22X, >X,
=100 mA
) For Transformer
At the end of 1st cycle it gets a current of 100 mA.
. . . X, =X,=X,
It is continuous so at the end of 10™ cycle, current U )
through inductor is 1000 mA. i.c., 1A iR GG
1 Xl = XZ << XO
*. Stored energy in inductor = 7L12
= % X 10X 107° X (1) 49. A dynamometer type wattmeter is used to measure
power of a room heater. Which option is correct?
= o) (a) Current in the fixed coil is lower than the
47. In a salient pole synchronous generator with X, current in the moving coil
and X_ denoting the reactance in the d and q axes, (b) Cannot comment on the relative currents in
what is likely to be the relation between X and Xq? the moving and fixed coil
(c) Current in the fixed coil is same as the current
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in the moving coil
(d) Current in the fixed coil is more than the
current in the moving coil

49. Ans: (d)

Sol: In dynamomter type wattmeter, the current in the
moving coil is less (PC) and the current in the
current coil (CC) is more. CC is in series with

load. So, load current is equval to current coil

current.

50. Find the type of feedback in the below circuit.

(a) Shunt - series feedback
(b) Shunt - shunt feedback
(c) Series - series feedback
(d) Series - shunt feedback
50. Ans: (d)
Sol:

1. Since output is voltage, shunt sampling is
implemented.
2. Since the feedback signal is voltage, series
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mixing is implemented.
.. The type of feedback is voltage-series (or)
series shunt.

51. What kind of filter is realized by the below circuit?
1 kQ

/V\A,

MWy
_MT + Vout
1 kQ

(a) Band-pass filter
(¢) Low-pass filter
51. Ans: (b)
Sol: 1 kQ

/M,
R

(b) All-pass filter
(d) High-pass filter

Vi,
—=raqe (D)

Step (1): V, =

2.Vil1
0T T3sRC T (2)
Step 2): V, ==V, e 3)
2V,
[+sRC Vi
1 -sCR }

=V

Step(3): V,=V, +V,=

2-1-sRC]
1+sRC ]_V'

in

"[1+sCR
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_ /1+s’°C°R? 1
IVal V 1+s2CR?

The given circuit is an All Pass Filter.

The decimal equivalent of the HEX number EF.A
is

(a) 239.625 (b) 239.16
(c) 239.15 (d) 239.6

Ans: (a)

(EFA)=16'xE+ 16°xF+16"'x A

=224+ 15 +0.625
= (239.625),,

A three-phase full controlled converter (with 6

SCRs only ) is feeding the armature of a separately

excited DC motor. The motor has to also operate

in quadrant-111. Which of the following methods is

suitable?

(a) By operating with triggering angle o > 7t/2 rad

(b) By connecting a free wheeling diode across
the armature in addition to adjusting the
triggering angle o

(c) By adjusting the triggering angle o only

(d) By adjusting the triggering angle o followed
by armature connection reversal

Ans: (d)

3—¢ full converter fed seperately excited DC motor

quadrant-IIT operation.

V., = -ve,i > -ve

So, we have to adjusting the triggering angle (o)

followed by armature connection reversal.

A lamp takes 10A at 250V and emits 16000
Lumens. Determine its Mean Spherical Candle
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54.

Sol:

55.

SS.

Sol:

56.

56.

Sol:

Power (MSCP).

(a) 4000/w (b) 80007
(c) 20007 (d) 40007
Ans: (a)

Mean spherical candle power (MSCP)
Total lumin ous flux
47
16000 4000
4 0T

What is the effect on co-efficient of adhesion due
to following conditions on rails?

(a) it is high when the rails have grease

(b) it is high when the rails are dry

(c) it is high when the rails are oiled

(d) it is high when the rails are wet

Ans: (b)

The coefficient of adhesion is high when the rails
are dry.

In a slip power recovery scheme of 3-phase

induction motor drives, what is the operating

speed with respect to the synchronous speed of the

motor, if the power is injected into the rotor circuit

from an external source?

(a) motor speed is always below the synchronous
speed

(b) motor speed reduce to zero

(c) motor speed is above the synchronous speed

(d) motor speed is equal to the synchronous speed

Ans: (¢)

In slip-power recover scheme motor speed is

always above the synchronous speed N > N_.
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What is the effect of AC side source inductance
in SCR based phase-controlled rectifier operating

with firing angle less than 7/2 radians during R-L

type loading condition, compared to that in zero

source impedance condition?

(a) Average output voltage remain unchanged

(b) Average output voltage may increase or
decrease

(c) Average output voltage increases

(d) Average output voltage decreases

Ans: (d)

V, with L_ (Effect of source inductance)
~ 2Vn 2mLs

Vo=~ cosa———1o

S

T

V, decreases by amount Lo

Choose the correct statement.

(a) Moore and Mealy machine outputs depend on
both the input and the current state

(b) Moore and Mealy machine outputs does not
depend on input

(c) Moore and Mealy machine outputs depends on
input

(d) Moore and Mealy machine outputs depends on
current state

Ans: (d)

In Mealy machine, output depends on present state

and input

In Moore machine, output depends on the present

state.

Find the minimum sum-of-products representation
for the Boolean expression.
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Z=XY+XY+XY

(a) X+Y b) XY
() XY (dX+Y
Ans: (d)
Given Z = XY + XY + XY

= XY+X=X+Y

The octal representation of 111100010001 is

(a) 6512 (b) 6541
(c) 7421 (d) 7241
Ans: (¢)

(111100010001),=(7421),

Which of the following can be the result o
introducing an integral action in the forward path o
a unity feedback system?

(a) faster system response

(b) reduced noise immunity

(c) elimination of steady state error

(d) increased stability margins

Ans: (¢)

Integral control Reduces steady state error

Which of these is responsible for developing the
pressure in the working fluid cycle in a therma
power plant?

(a) feed water pump (b) superheater
(c) steam turbine
Ans: (a)

The feed water pump is responsible for developing

(d) condenser

the pressure in the working fluid cycle in a therma

power plant.
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If u(t) denotes the unit step function, which of the
following is an example of a bounded signal?

(a) e'sin(t)u(t) (b) tu(t)
(c) u(t) (d) eu(t)
Ans: (d)

If the signal amplitude is bounded throughout the
time interval —oo to oo, then the signal is called
bounded signal.

So, options (a), (b) and (c) are unbounded signals,
option (d) is example of a bounded signal.

Consider the following lists regarding speed control
methods for dc motors:

A. Armature voltage

B. Field current control

C. Use of diverter resistor

D. Rheostatic voltage

1. Poor efficiency

2. Speed below based speed

3. Speed above base speed

4. DC series motor control

Choose the option in which all the items are
correctly matched

(a)A-4, B-2, C-1, D-3
(b)A-2, B-1, C-3, D4
(c)A-2, B-3, C-4, D-1
(d)A-2, B-3, C-1, D4
Ans: (¢)

Reducing the speed in a three-phase induction motor
by using stator voltage control while supplying a
constant torque load would result in

(a) higher airgap flux within the machine
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(b) reduced efficiency

(¢) reduction in rotor slip

(d) increased peak torque capability
Ans: (b)

—_ KSV?

E8 R>

SV? = constant

1

and ST :>er«
Vi

(08—

IzocST

BR T
n

In a transformer, the load current is kept constant
while the power factor is varied. Under this
situation, zero voltage regulation will be observed
(a) at power factor equal to unity

(b) independent of load power factor

(c) load power factor is leading

(d) load power factor is lagging

Ans: (¢)

Zero regulation always possible at leading power-
factor loads.

The minimum value of anode current in an SCR
that is required to sustain conduction in a thyristo
with zero gate current is called
(a) Base current

(b) Fundamental current

(c) Latching current
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(d) Holding current

67. Ans: (c)

Sol: Latching current (I, ) can be defined as the minimum
value of anode current (I ) required to maintain the
conduction even when gate current is removed. In
order to turn ON SCR, I > 1.

68. What is Thevenin equivalent resistance of the
network shown below?

(a) R, =20 Ohms
(c) R, =40 Ohms
68. Ans: (b)

(b) R, =10 Ohms
(d) R, =30 Ohms

Sol: °

10Q 10Q2
10Q2
=R_=(10+10)||(10+10)
1=0 =10Q

10Q2 10Q2

O

Bridge is balanced

10x10=10x 10

69. Consider three infinite uniform charge sheets
located in a free space as follows: 1) 3nC/m? at
z = -2m, 2) 6nC/m? at z = 0.5m, 3) —-8nC/m? at
z =4m. The electric field at (2, 5, =5) is
(a) =5.65 z V/m (b) +5.65 z V/m
(c) =56.5 z V/m (d) +56.5 z V/m

69. Ans: (¢)
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Sol: Given p, = 3nC/m’* at z=—-2m
p, = 6nC/m*atz=0.5m
p, = —8nC/m’ at z = 4m

Electric field intensity at FP (2, 5, —=5)m is

4,)+6(—a,)— 8(-4,)]

107 .
= 779[_1.32]
- 10
36w
. E=-56.52V/m

70. In the circuit below, the power dissipated in the R
as a function of R, is schematically represented by
which of the graph?

(D
N\
~

W

g g

= =

2 2

< <

2% 238

« = [/
(@ 2% (b)) £

3 3

o o

z z

=] =]

o a

Load Resistance Load Resistance

g g

9 9

2 2

< <

2% 2%

Z Z
) &% d 273

3 3

=} =}

o o

z z

o o

~ ~

Load Resistance Load Resistance
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70. Ans: (¢)
Sol:

v.O 3

Power across the load vs load resistance
P A
Pl g

max

if load
resistance is still increased, the power dissipated to

After maximum power dissipation,

the load will be decreased and the corresponding
graph is shown below.

Power dissipated in
the load

Load Resistance

71. Calculate the magnetic field intensity, H, at (0.4,
0.3, 0) due to the 8A filamentary current directed
from outward from origin to the infinity along
the positive x axis and inward from the infinity to
origin along the positive y axis as shown below.
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&
y
<Y

X
(a) 63.7z A/m
(¢)6.37 z A/m
71. Ans: (¢)
Sol:

(b) - 63.7 2 A/m
(d)-6.37 2 A/m

8

Hr =
T475

1+—]+1+ ]2

oal
=6.37 z A/m

72. Consider the following statements about a triac:

A. A triac has bidirectional current carrying
capability as well as bidirectional voltage
blocking capability

B. A ftriac is functionally equivalent to two
antiparallel connected thyristors

C The triac can be turned on with both positive
and negative gate currents

Which of the above statements is/are true?
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(a) B and C only (b)A,Band C
(¢) A and B only (d) A and C only
Ans: (b)

TRIAC:

MT, &—— ——eMT

= W}S VA

-1

TRIAC is bipolar and bidirectional switch.

TRIAC is functionally equivallent to two antiparallel
connected thyristors. It can be turned on with both
positive and negative gate currents.

The stator of a three-phase, 4-pole squirrel cage

induction motor rated for 1450 rpm at 50 Hz, is

rewounded to have six poles without any change

made on the rotor. This motor would then

(a) operate with speed slightly above 1800 rpm at
50 Hz

(b) run at the same speed with higher torque rating

(c) operate with speed slightly below 1000 rpm at
50Hz

(d) fail to develop any torque

Ans: (¢)
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Sol:

74.

74.

75.

75.

Sol:

76.
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P=6

120f _ 120 X
Now N,  120f _ 120X 50

P 6

Therefore induction motor always runs at a speed)

= 1000 rpm

less than synchronous speed N

Consider the following statements about a dc series

motor:

A. the developed torque in the machine is directly
proportional to the current in the machine

B the motor is suitable only for loads having al
small starting torque

C. the machine can run even when a single phase
ac supply is applied across its terminals

Which of the above statements is/are true?

(a) A, Band C (b) C only
(c) A and B only (d) B and C only
Ans: (b)

Which of the following represents the transfer
function of a zero-order hold with sample period T?
(a) s(1 —eT) () s(1 + e

(c) % (d) %

Ans: (¢)

The Impulse response of a zero-order hold with)
sample period T is
h(t) = u(t) —u(t-T)

—sT

1
H(s)= ¢~

1—e™
s

For the open loop transfer function of a system is

given as G(s)H(s)= , the gain crossover
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frequency in rad/sec is
(a) m/4
(c)m

Ans: (¢)
Magnitude

(b) 2
(b) 7/2

Sl

|0) =mgc

e —0.250

®
T
Q)gc

=l

®=Ogc

=1 = Mg = 7 rad/sec

Gauss-Siedel technique is commonly used in power
systems for which of the following?

(a) Unit Commitment

(b) Stability Analysis

(c) Load flow Analysis

(b) Fault Analysis

Ans: (¢)

Gauss-siedel technique is one of the load flow
method

A balanced three-phase supply feeds power to
a balanced three-phase R-L load. Under this
condition, the total instantaneous power supplied to
the load would be

(a) Pulsating with non-zero average

(b) Zero

(¢) Constant

(b) Pulsating with zero average

Ans: (¢)

V.=V, sinwt

V,=V_sin(ot —120°)

V,=V_sin(ot+ 120°)
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R
R-L
Y Load
B
3-9 R-L
Supply 3-¢
Load
For R-L load, Z = |Z| £¢
[ = Y& _Vesinot o . SIA
xS 7 T 228 pSin(ot —¢)
I, =1 sin(ot—120° - ¢) A
I, =1 sin(ot +120° - ¢) A

Total instantaneous power

P=P +P, +P,

P=V I sinot sin(ot-¢) +V I sin (ot-120°)

sin(ot—120°-¢)+V 1 sin(wt+120°)sin(ot+120°—¢
=3V 1 cos¢p — constant

In the circuit below, find the terminals of X and Y|
for the circuit to be in negative feedback.

1kQ
1kQ AN
N ——ov
2kQ Y
1kQ
W

(a) Any of the terminals can be negative or positive
(b) Circuit will never be in negative feedback
(c) X negative and Y positive
(d) X positive and Y negative
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79. Ans: (d)

Sol: We can test the feedback by connecting some
reference voltage at the output “V” and the i/p
excitation should be neutralize.

1kQ v 1 kQ

| AM—
= X
Y % 1V(Reference)
AM——W N

|||—
[\S]
~
o)
~<
-
o)

from the circuit

V=172, V= 2

X y 3
V,=05V, V=067V
V.=V,

as per the requirement of —ve feedback the
output feedback quantity which is fed back to
—ve terminal should be more than that of +ve
terminal so X should be +ve & Y should be

—V¢E.

80. What is the hexadecimal conversion of this binary
number 11117

(a) A (b)F
(c)4 (d)8
80. Ans: (b)

Sol: (1111), = (F),,

81. For the two circuits to be equivalent, R should be
equal to
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O O
+
V, Q&Ye —
S
1 1
a) 5— b) ——
OFw ®) gy
()0 (b) infinity
81. Ans: (a)

Sol:

from circuit V.= Voltage across R
- gm Vgs xR
g R=1=>R=1/g_

82. Which of the following load offers characteristic
close to a constant load torque?
(a) Fan type of load
(b) Water pumping load
(¢) Traction load
(d) Low speed hoist
82. Ans: (d)
Sol: The constant load torque applications are
»  working motor have each mechanical nature o
work like cutting, grinding (or) sharing
*  Similarly cranes during the hoisting.
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83.
Sol: The system of traction employing 25 kV, 50 Hz

84.

84.
Sol: It doesn’t depends hysteresis coefficient

RS.
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l 0
v \J
0 W

I

Which of the following is used in overhead power
supply for AC electric locomotive in India?

(a) 415V, Three phase

(b) 25kV, Single phase

(c) 110kV, Single phase

(d) 330 kV, Single phase

Ans: (b)

1-¢, AC supply has adopted by Indian Railways.

Which of the following statements are entirely true

regarding Eddy current?

(a) Eddy current loss can be minimized by thin
laminate core and Eddy current is proportional
to the flux frequency

(b) Eddy current loss can be minimized by using
material which have low hysteresis coefficient
and Eddy current is proportional to the square
of the flux frequency

(c) Direction of Eddy current can be found by
Lenz’s law and Eddy current is proportional to
the square of the flux frequency

(d) Eddy current loss can be minimized by using
material which have low hysteresis coefficient
and Eddy current is proportional to the flux
frequency

Ans: (a)

Which of the following statements is true in the
case of dynamic braking of separately excited DC
motor?

(a) The voltage supply/source is removed and the
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armature terminals are connected to a resistance
(b) The voltage supply/source is reversed keeping
armature terminal fixed
(c¢) The armature terminals are reversed and the
voltage supply/source is present
(d) The voltage supply/source is removed and the
armature terminals are shorted
85. Ans: (a)
Sol: During dynamic braking, the armature is removed

from source and connected to a resistance.

86. What is the time period of oscillation of V, ?

R3
/M,

Vout

Te B
' W
R2

R

1

1|
W

R 2R

(a) 2R—;R3Cln<1 +T;)
2R,

(b)2R R,ClIn (1+ = )

2R
(c) 2R,C ln< R;)

R, IR,

86. Ans: (¢)

Sol: The given circuit is an Astable Multivibrator.
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R

3

A
- —oV,
C — 1+
AWV
RZ

g

Case I: The duration of positive half cycle, T, is

a1

given by
BY oo R
5 , W ereB—RI_'_R2

Case II: The duration of negative half cycle, T, is

1+
T = R3C.ln(1

given by
1+p
T2 = R3 C 11’1

Case I1I: Total period of output

1+B
T=T, T,=2R:Cln

Ry
1+
Ri+R»
=2R;Cln|———+——
—
Ri+R»

T—2RC1@+2K)
- 3 n R

2

87  Which bridge can be used for measuring relative

permeability?
(a) Schering (b) Anderson
(c) Wheatstone (d) Kelvin

E7 . Ans: (b)
ol: The relative pemeability is measured by Anderson’s

bridge. Schering bridge is measured capacitance
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and relative permittivity. Wheatstone bridge is

measured medium resistance. Kelvin bridge is

measured low resistance.

88. Find the type of filter shown below.
1kQ

/M
i

} — Vout
+ :
3

(b) Band-stop filter

<
2

(a) Band-pass filter

(c) Low-pass filter (d) High-pass filter
88. Ans: (d)
0 1kQ
Sol: ANV .
7=
- } 1+SCR
1
1kQ 1pF

,[jx@)i>
v, ) |y Vo

1kQ
.ﬁémg
LetR=1K,C=1 pF
Since V,=0, V.(s) =V (s)
Vi(s)
V8=
Vi— V V Vo
KCL at (a) ,
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Vi(s)-V,(s)  Vi(s)=Vi(s)
R B R
1 +SCR
V(s)=V (s)=(1+SCR)V (s)—Vs). (1+SCR)
V,(s) (1+ SCR) = (2 + SCR) V/(s) - V(s)
=2V (s) + SCR V (s) — V(s)

> Vo)

><—HPF

Vo(S)=1< SCR
Vi(s) 2\1+SCR

89. For the circuit below, find the value of current I .

6kQ)

(a) —0.67 mA (b) -0.33mA
(¢) 0.33mA (d) 0.67mA
89. Ans: (a)
Sol:
6kQ)

4v

I—O—
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0-4 0-Vq

+ =
6k 3k L
V. _—4
3k 6k
-12
V = o =V =-2V
I =-2V/3k
[ =-0.67 mA

90. Which of the following could be the effect of using
high-speed circuit breakers in a power system?
(a) Increased short circuit current
(b) Reduced system reliability
(c) Improved system stability
(d) Reduced short circuit current

90. Ans: (¢)

Sol: To improve the stability of the system high speec
and auto reclosing circuit breakers are used.

91. An ideal diode connected in series with a pure
inductance is supplied from an ideal AC voltage
source. Then for what duration in radians wil
the diode conduct, with respect to the AC voltage

waveform?
(a) m/2 (b) m/4
(¢)2m (D
91. Ans: (¢) D
N
Sol: L1 .
+ Yo
v (D=V_ sinot (9 IL.
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vV A
| / N\
0 ni\/i%: \/ > ot
v,=v 4 ;
' : > ot
T 27
Lo A \/
2Va i i
oL [y """""" ’
V2% SRR/ W NS S
ok i E iIOa g
: : _ > ot
0 T 21
-« y, —>

[1 —cos ot ]

1(t) =
Conductlon angle of diode (D) =y, = 2n-0 =2n

The impedance of a three phase transmission line in
ohms is given as Z, =5 +j10. If the line delivers
100 MVA of power at 400 kV, what would be the
transmission power loss in the line?
(a) 356 kW (b) 104 kW
(c) 621 kW (d) 210 kW
Ans: (b)
S=V3V, .I
100 X 10°

V3 X 400 X 10°
P =I.R

B 100 10° \

- (ﬁx4oox 103)
P =104.17 kW/ph

Loss/ph

P =312.51 kW

Loss(T)

L=
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The characteristic polynomial of a linear system is
given as s* + 3s* + 552 + 6s + K + 10 = 0. Wha
should be the condition on K so that the system is
stable?

(a)K>-10 (b)—10<K<-4
(c)K>10 (dK>-4

Ans: (b)

Given C.E. = = s*+3s*+5s+6s+(k+10) = 0
S 1 5 k+10

s 3 6 0

| 3 k+10

s'[-(k+4) 0

s’ k+10

For stability k + 10 > 0 and (k + 4) <0
k>—10and k<-4

Condition for stability

-10<K<-4

Consider the following statements about the

armature mmf wave in a dc machine

A. The mmf waveform has a sinusoidal shape.

B. The mmf waveform has a triangular shape.

C. The mmf waveform rotates with respect to the
armature

D. The armature waveform rotates wtih respect tc
the stator.

Which of the above statements is/are true?

(a) B and C only (b) B and D only
(¢) A and C only (d) A and D only
Ans: (a)

armature.
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95. Ina grid-connected synchronous generator working
at unity power factor, increasing the field excitation
has the effect of

(a) Increasing both active power and reactive
power supplied to the grid

(b) Increasing the operating frequency of the grid.

(c) Increasing only the active power supplied to
the grid

(d) Increasing only the reactive power supplied to
the grid

95. Ans: (d)

Sol: A synchronous generator connected to the grid
by changing excitation with constant primemover
input results only change in its reactive power, but
no change in its frequency and active power.

96. A voltage source inverter is most suitable in
applications where

(a) Both source and load have large inductances
(b) Both source and load have small inductances
(c) Source has a large inductance and the load has
a small inductance
(d) Source has a small inductance and load
inductance is large
96. Ans: (d)
Sol: Voltage source inverters (VSI) are suitable for
inductive loads.
In VSI circuit, source has a small inductance and
load has large inductance.

97. Which of the following is the function of an R-C
snubber circuit connected in parallel to an SCR?
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(a) Forced commutation of the SCR

(b) Limiting the di/dt through the SCR

(¢) Triggering the SCR

(d) Preventing over voltages across the SCR
97. Ans: (d)
Sol: R-C snubber circuit connected in parallel to an SCR

dv
to protect the SCR against high dt —— protection and

avoiding the false triggering.

98. A parallel plate capacitor is made with threc
dielectrics placed between two metal electrodes.

The thickness of Material 1, Material 2 and Materia
3is d, d,, d, respectively. The dielectric constan
for Materlal 1 Material 2 and Material 3is ¢, €, €
respectively. The capacitance per unit area of this

system is given by

(a)c=i‘g—i+§—§_

(C)C:%+§_§+g_§]_l

@C=g+ L4
98. Ans: (¢)
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Sol: As dielectric interface is parallel to metal
plates, this configuration is series combination

of 3 capacitors.

1 1 1 1
=
Ceq Cl C2 C3

1 1 1 1
= oty alx
Ceq (SlA) (82A) (83A)
d d> d;
L (4,8 s)L
Ceq €1 €2 €3 A

4 & o]

€1 8_2 €3

Ceq:A

Capacitance per unit area is

Co o, b o]
A € € &3

C'eq =

99. A two port network has the following impedance
10° 1
-10° 10°

The input is connected to a sinusoidal voltage

parameters (all in Q) z = I

source V, having 50Q of series resistance. A 1k Q
load resistance is connected. Calculate the voltage
gain of the network

(@) G,=10° (b) G, =-10°
_ 1000 1000
() G, =3~ (d) G, =3
99. Ans: (¢)
Sol: 500 L
\% Vi N V; 1kQ

Vv, =-L(1Kk)
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_[10* 1
-10° 10°

V=104, + (D],

V,=-10°1, + 10°L,

-1, x 1k=—-10°T, + 10°I,

10°1, =2 x 10°, = I, =501,

1001,
V, =100 +1,=

—+ =
50 L =3I,
-V
v, = 3( 2)
! 1000
A2 |
Voltage gain (G,) = —2 = 200
1

100. Consider a circuit shown below with DC supply
(Vg = 5V). The series resistance (Rg) of 5Q is
connected as shown. Maximum power dissipated
inthe R is

R
W\,

®v. 2

(a)1.25W
(c)0.0125 W
100. Ans: (a)

R
Sol: 'V‘j\'

5Q

(b) 0.00125 W
(d) 0.125 W

2k,

v.@®sv

For maximum power transfer, R, = R
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vZ (5
mx AR, 4X5

= 1.25 Watts

101. The Laplace transform of the differential equation
y" + ay’ + by = f(t). Assume that y(0) = 5
y'(0) = 10,Y(s) and F(s) are the Laplace transforms
of y(t) and f(t) respectively
(a) s*Y +5s+ 10+ a(sY + 5) + bY =R(s)

(b) s’Y + 10s + 5 + a(sY + 10) + bY = R(s)
(¢)s’Y — 55— 10+ a(sY — 5) + bY =R(s)
(d) s’Y —10s — 5+ a(sY — 10) + bY = R(s)

101. Ans: (¢)

Sol: y"+ay'+by = f(t)
apply Laplace transforms on both sides
$2Y(5) — sy(0) - y'(0) +a(sY (s)-y(0))+bY () = F(5)
s2Y(s) —5s — 10 +a(sY(s)-5) + bY(s) = F(s).

102. Consider the
characteristics
A. Schottky Diode
B. Silicon Controlled Rectifier
C.IGBT
D.BIT
1. Current controlled turn-on and turn-off

following devices and their

2. Majority carrier device
3. Voltage controlled turn-on and turn-off
4. Four layer device structure
Choose the option in which all the items are
correctly matched.
(a) A-4,B-2,C-1,D-3
(b) A-2, B-1, C-3, D-4
(c)A-1,B-2,C-3,D-4
(d) A-2, B-4, C-3, D-1
102. Ans: (d)
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103. The maximum efficiency of a single phasc
transformer operating at unity power factor is founc
to be 90% under full load conditions. The efficiency
at half load at the same power factor would be
(a) 88.3% (b) 90%

(c) 84.5% (d) 87.8%

103. Ans: (d)

Sol: Assume transformer rating = 1 kVA

09= _ bxdxd =2W.=0.11
I X1X1+2W i
W_ =W, =0.055 pu.
%x I1x1
Mgt = X100

1
—X1X1+ +—X
2 1 X1+0.055 2 0.055

=87.8%

104. In a single-phase SCR based full-converter with
continuous conduction operating with firing angle
o, what is the angle duration of conduction for each
pair of SCRs in radians ?
(a)m (b)
(c)mr—a (drn+a
104. Ans: (a)
Sol: 1-¢ full converter
Highly inductive load
T,, T, conducts for a to n+ o and T,, T, conducts
for t+ o to 21 + a.
Yyom)y=(m+to)—o="7

Yomy = (2rto)—(nta)=mn
Each pair of SCR conduct for © rad

HEAD OFFICE: Sree Sindhi Guru Sangat Sabha Association, # 4-1-1236/1/4, Abids, Hyderabad — 01, Telangana, India.

Call: 040-23234418/19/20 | www.aceenggacademy.com | support@aceenggacademy.com

pw ace
) online

India’s Best Online Coaching Platform for GATE, ESE, PSUs, SSC-JE, SSC, Banks, Groups & PSC Exams




TSPSC - 2022

Telangana State Public Service Commission

Electrical Engineering

Exam Held on
22-01-2023

ACE

Engineering Academy

tute for ESE/GATE/PSUs)

pw ace
3 online

(Leading

Questions with Detailed Solutions |

|Mc|=¢ X (=3)—0 # 0 = Controllable
Observability:- M_ = [CT AT C]

105. Consider a linear system represented in state space
form as shown below:

X = 0 1 x+ ! u 0 -3l 0
-3 -6 0 Now AT. CT= [1 _6][0]=l1]
y=[1 0]x 10
Which of the following is true for this system? M, = [0 1
(a) The system is stable, controllable and
observable IMo|=1X1-0=1 #0 = Observable

(b) The system is stable and observable, but not

106. A three-phase induction motor rated at 15hp, 440V

controllable

(c) The system is stable and controllable but not
observable

(d) The system is controllable and observable, but
unstable

105. Ans: (a)

. {0 1 1 _
Sol: Given A—[_3 _6],B—[O],C—[1 0]

CE.= |SI-A|=0

10
[SI—A]=S[O 1]—A

0] [0 1
[SI_A]:[(S) sH—3 —6]:

s —1
3 s+6
CE.=s(s+6)+3=0

CE.=s+6s+3=0

Roots are Negative, lies in the Left half of s-plane

s —1
3 s+6

CE.=> =0

hence given system is stable.
Controllability: = M_=[B AB]

Nowas.=| O ! 9]

1 0

M=1o -3

C

106.

Sol:

107.

107.
Sol:

has an efficiency of 85% and operates at a powelt
factor of 0.9 (lag), while delivering rated outpu
power. What would be the reactive power drawn by
the motor under this condition ?

(a) 8.21kVAr (b) 5.11kVAr

(c) 7.42kVAr (d) 6.38kVAr
Ans: (d)
output 15X 746
n= input 085
= y3 X440 X1, X 0.9 =13164.7
L=19.19A
5. Q=3 VIsin¢

= 3 X 440X 19.19 X0.436 = 6376.4 VAR

A dc shunt motor supplied from a 220 V DC inpu
supply runs at 1200 rpm. Neglecting all losses anc
saturation, what would be the speed when the samg
motor is supplied from a 175 V DC input?

(a) 1200 rpm (b) 1100rpm
(c) 750 rpm (d) 950 rpm
Ans: (a)

The speed of shunt motor is almost same with
change in voltage.
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Sol:

109.

109.

Sol:
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4 pA current flows through a conductor for 4s.
Find the number of electrons passed through the
conductor.
(a) le'
(c) 16e°
Ans: (a)
Q

t
ne
t
Ixt
(&
_ 4X10°%x4
1.6x107"

sn=1x10"

(b) 16¢'*
() 16

n=

Two 10-bit ADCs, one of successive approximation
type and other of single slope integrating type, take
Ta and Tb time respectively to convert 3V analog
input signal to digital output. If the input analog
signal is increased to 6V, the approximate time
taken by the two ADCs will respectively be

(a) 2Ta, Tb (b) 2Ta, 2Tb
(c) Ta, Tb (d) Ta, 2Tb
Ans: (d)

In successive approx-type ADC, T

conv

=n.T to the

conversion time is independent on input voltage.

e In a single slope ADC, the conversion time is
proportional to input analog sample magni-
tude and it is having linear relationship hence
when V_ is changing from 3 Vto 6 V
T becomes T (in successive ADC)

T, becomes 2T, (in single slope ADC)
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110.

110.
Sol:

I11.

111.
Sol:

112.

Electrical Engineering
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A bipolar junction transistor is
(a) a charge-controlled device
(b) a field-controlled device

(c) a voltage-controlled device
(d) a current-controlled device

Ans: (d)
In a BJT, input current controls the output
current, hence it is considered as a current -
controlled device.

What is the way of imparting braking action of
three phase induction motor in plugging scheme?
(a) By reversal of the phase sequence of the stator
(b) By increasing the stator voltage magnitude

(c) By decreasing the stator voltage magnitude
(d) By decreasing synchronous speed

Ans: (a)
Plugging is possible by reversal of phase sequence
of stator supply

Which of the following statements is correct in the

case of multi-loop based close-loop control of DC

and AC drives having speed and current feedbacks?

(a) Current control loop is faster than the speed
control loop

(b) Output of current control provides the
reference speed

(c) Speed control loop is faster than the current
control loop

(d) Speed control and current control loops have

equal bandwidth.
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112. Ans: (a)
Sol: This is the multi loop system where in this speed

control have two loops one is the outer loop that

is the speed control loop second one is inner loop

that is the current control loop. And on the output of

current control loop our speed control loop output

depends then current control loop is faster than the

speed control loop.

113. What happens in coasting mode of an electric

traction?

(a) Regenerative braking is provided to recover
the energy from locomotive

(b) Continuous power is provided by the electric
drive to maintain the locomotive speed

(c) The power supply is cut off and the train is
allowed to run with its own inertia

(d) Electric drive accelerates the motor from
standstill condition to the rated speed

113. Ans: (¢)

Sol: During coasting period the power supply to the

motor will be cut off and the train runs due to the

momentum attained at that particular instant.

What is the status of machine flux, for the range of
frequency above the rated (base) frequency, in the
case of a speed regulated V/f controlled induction

114.

motor drive?
(a) Machine flux unchanged
(b) Machine flux may increase or decrease based
on load
(¢) Machine flux increases from the rated flux
(d) Machine flux decreases from the rated flux
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114. Ans: (d)
Sol: ¢Bma

oc —

X f T
As frequency increases, flux also decreases.

115. What is the small-signal gain of below circuit?

— 5V

(a) 4
(c)4 (d)S
115. Ans: (b)
Sol: s
10kQ2 5kQ
L oV
H—
g=00
! >
10kQ 1kQ
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Sol:

117.

117.
Sol:
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The given circuit is common-source (CS) amplifier
with unbypassed R .

The formula for small - signal gain in such circuit

iS, Av=—

()
[ gm &R

_Rp
Rs

2o = gmRs >> 1]

AV :_W =35

The following gates are designated as Universal
Gates

(a) NOR and NAND

(b) NOT, OR and AND

(c) XOR, OR and AND

(d) XNOR, NOR and NAND

Ans: (a)

NAND & NOR gates are universal gates.

In a three-phase bridge inverter operating in the

square wave mode, the output voltage waveform

contains

(a) Only even order harmonics

(b) Both even and odd order harmonics, but no
triplen harmonics

(c) Only triplen order harmonics

(d) Only odd order harmonics

Ans: (d)

In 180° square waveform is symmetric then all even

harmonics are absent. Only odd order harmonics

are present.
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118.

119.

119.
Sol:

120.

120.
Sol:

121.

Electrical Engineering
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An electric machine wherein the self-inductances
of both stator and rotor windings are independent
of the rotor position will NOT develop any

(a) Hysteresis torque

(b) Synchronizing torque

(c) Starting torque

(d) Reluctance torque

Ans: (d)

If the Nyquist plot of the open loop transfer
function G(s)H(s) of a system passes through the
—1 +jO point, then the phase margin of this system

is likely to be

(a) 90 degrees (b) 45 degrees
(c) 180 degrees (d) 0 degree
Ans: (d)

If system passes through (—1 +jO) then system is
marginal stable [M.S.]
For M.S. = G.M.=0dB and PM.=0°

At low values of operating slip, the torque
developed in a three-phase induction motor is

(a) inversely proportional to slip

(b) proportional to the square of slip

(c) linearly proportional to slip

(d) independent of slip

Ans: (¢)

For low value of slip region, T o S.

The pole zero plot shown below represents a system
whose frequency response is approximately that of
a
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1io O at infinit
y
anY
~J ~o
X
(a) Notch filter (b) Bandpass filter
(c) Low pass filter (d) High pass filter

121. Ans: (¢)
Sol: The Bode magnitude plot for given pole-zero plot
is shown below.

/ N

o (in rad/sec)

M (dB)

So, it is Band-pass filter

122. If P, and P, denote the eddy current loss and
hysteresis loss in a magnetic core operating with an
alternating flux density waveform of frequency f,
then

(a) P, and P, are both proportional to f*

(b) The total loss (P, + P, ) is proportional to f

(c) P, is proportional to fand P, is proportional to f*
(d) P, is proportional to f* and P, is proportional to f
122. Ans: (d)

Sol: P, ocf

P_oc f* (at constant B, )
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123. Consider a coaxial cable having inner radius of
0.8mm and outer radius of 4 mm and filled with &
material having a relative permeability of 50. The
self-inductance will be
(a) 32.2uH/m
(¢) 16.1uH/m

123. Ans: (¢)

(b) 32.2uH
(d) 16.1pH

Sol:  Inductance per unit length, of coaxial cable

is given by
, Ho e b>
L'= o 1n<z
_ 4n><10‘7><501 (4)
om o8

=100 x 107 x In (5)
=(10°) x 10 x 1.61
- L' =16.1uH/m

124. A set of 4-point charges of 3uC are placed at (1
1, 0), (-1, 1, 0), (-1, =1, 0) and (1, —1, 0) in &
space with relative permittivity of 2. Calculate the
resultant electric field at the (1, 1, 1).
(@) E =16.4% + 1647 +3.412 kV/m
(b) E =—16.4% 1647 +3.412 kV/m
(c) E =3.41% -3.41y +16.4% kV/m
(d) E =3.41% +3.41y +16.42 kV/m

124. Ans: (d)

Sol: E=Ei+E.+E;+Exs

L( éz>+ 1 (2éx+éz)+i
~ o9x10°x3x10°|AX\M)/ (/57 (/5) B
E=""— """ ] o
2 <2ax+2ay+az)+ 1 (2a,+4a,)
3) sy (/3
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3 A 4. 24, 3 . Vo re g
R L N e b)i())= pet (et ~1)
_21x10}| 7 5/5 s/5 27 27 27
- . V to
2 |,.2 N Y (c)l(t)=—eL(eRT—1)
5/5 7 55 )
( 5 2)A (2 5 ) @i = v et (i - 1)
N o7 Jast | 57t o 1Ay
_ 27x10°|\5/5 27 27 55 126. Ans: (c)
2 111 V/m. Sol fU%f\
1+ +——+ A, ol:
( 55 27 55 )a
_ . ) ) @ v,u
-~ E=3.41% +3.415 +16.42kV/m. v 2R
(3) V,u(t-t,)
125. Any periodic function f(x) with a period of 2L can
be written as
- i i V. =Vu(t) -V,u(t—t
fx)=k+ Z(aicos<%x)+bisin(%x>) s Vou® -Vou(t=t)
) - ) . . S domain
Given that f(x) is an even function. Which of the
following option is correct ? @Y% R
(a)b, =0 (D) k#0,a%0,b %0 : @ st
(c) k=0 (d)a,=0 (3) ¥ o
125. Ans: (a) .
Sol: For an even periodic signal b. =0 V 1.
1 Vo Vo g st
S s¢  ~ =1(s)(R+SL)
126. Consider a series RL circuit shown below ) 1
/KI%\ I(S) = szﬁ R ( _ —sto)
$ (R+sL) L s(s+f>
@ V,u 0
gR : I(s) = A — (1-e™)
(3) V,u(t-t,) R SR
] L
VO l _ le—sto _ 1 + 1 e—sto
u(t) and u(t — t ) are unit step functions. The current I(s)= —|S s R R
. . . . R (s + —) <s + —)
flowing through the resistance R at time t > 0 is ] % L 1L
given by ByLLT, i) = 4 (-eit+ et ™)
@i =gt (e®-1) i = et (cfo-1)
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127. Calculate the amount of the point charge at the
origin given that the potential at (-2, 3, 1) is 36 V
and reference is taken to be at infinity.

(a)Q=7.5nC (b) Q=1.5nC
(¢)Q=15nC (d)Q=30nC
127. Ans: (¢)
_Q
Sol: V= AmeR

R=y(-2P+GBr+12=/14
Given V = 36Volt
_9%x10°Q

/4
36 X y/14
Qz—

9% 10°
~.Q = 15nC

128. A step up chopper delivers an average output
voltage of 100 V from an input supply of 60 V when
operating with a continuous source current. What is
the operating duty ratio for the switch ?

(a)2/3 (b) 1/3
(c) 0.6 (d)0.4

128. Ans: (d)

Sol: Step up chopper
V,=100V,V =60V

D="?
a—

© (1-D)
60

100= "5
D=04
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129. For the parallel operation of 2 single-phasd
transformers with same voltage ratio and differen
kVA ratings, the load is shared by these transformers
in proportion to their kVA ratings when the
transformers have
(a) leakage reactance in ohms inversely

proportional to their ratings.
(b) equal per unit impedances on their respective
ratings.
(c) the same leakage reactance in ohms.
(d) the same magnetising reactance in ohms.
129. Ans: (b)
Sol: The two transformer’s should have equal pu

impedance based on their respective kVA ratings.

130. Athree phase induction motor with a 6-pole winding
is rotating at 1200 rpm. The speed of rotation i
electrical and mechanical radians per second arg
respectively
(a) 40m, 407/3
(c) 1207, 407

130. Ans: (¢)

(b) 407/3, 407t
(d) 40m, 1207

21N
Sol: ®_= 60 (mech)
21 X 1200 _
P 60
C)
6
= 5 X 40m

1207

40m

131. What is the SNR of an ideal 10 bit ADC ?
(a) 71.96 dB (b) 81.96 dB
(c) 51.96 dB (d) 61.96 dB
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131. Ans: (d)

Sol: For anideal n-bit ADC SNR is 6.02 x n+ 1.76 dB.

Forn=10, SNR =61.96 dB.

132. A motor-load combination operating in motoring
mode (quadrant-1) has the following speed torque
characteristics :
T(motor) = 0.1 N - 10 (N-m)
T(load) =0.25 N - 75 (N-m)
where T(motor) is a motor torque in N-m,
T(load) is a load torque in N-m and N is a speed of
the motor-load combination in RPM. What is the
steady state speed of the system after exciting it ?
(a) 700 RPM (b) 666.3 RPM
(c) 433.3 RPM (d) 0 RPM
132. Ans: (¢)
Sol: T,, =0.1 N-10
T, =0.25N-75
N=?
At steady state
T,=T,
0.IN-10=0.25N - 75

~65=0.15N

65

S N= 015 =433.33 rpm
133. Which type of transformers is used in AC welding ?
(a) Step down type (b) Equal turns ratio type
(c) Ferrite core type (d) Step up type

133. Ans: (a)

Sol: The type of transformer used in the AC welding set
is step down transformer. It will give low voltage
and high current on secondary.
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134. A 200 Volt, 1200 RPM, 100 Amp DC separately
excited motor has an armature resistance of 0.1C2
It is braked by plugging from initial speed of 120(
RPM. What is the external resistance to be placed in
series with the armature circuit to limit the braking
current to twice the full load value ?
() 10.2Q (b) 7.33Q
() 1.5Q (d)3.8Q

134. Ans: (%)

Sol: E =V-1R =200-100x0.1 =190V

V+E, 200+ 190
» R,+Rs 0.1+R,
= (200) (0.1 +R) =390
= 20 +200 R, =390
R, =1.85Q

2] =

135. A 200 Volt, 1000 RPM, 100 Amp separately excitec
dc motor has an armature resistance of 0.1 2. The
motor is fed from a DC-DC step down chopper
The input dc source has a voltage of 300 Volt ta
this chopper. What is the duty cycle of the choppet
for motoring operation at rated torque and speed
of 500 RPM assuming operation with continuous
conduction and field flux remains unchanged ?
(a) 0.50 (b) 0.35
(c) 0.25 (d) 0.84

135. Ans: (b)

Sol: Seperately excited dc motor,

V. ea = 200 V,N_ = 1000 rpm

a rated

i ,=100A,R =0.1Q

a rated

Step down chopper
V,=300V,D=?
T,=T, ., N,=500rpm
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G, = 136. Ans: (d)
B, ed ™ Vinned — L rateaRa Sol: When a transmission line is operating under no
=200-100 x 0.1 load or lightly loaded condition some times the
E, =190V receiving end voltage may be more than sending
E, oc ¢N end voltage, this phenomenon is called as Ferrant
E, oc N effect.
- N2 Ew
" Nied  Ebrated 137. Which of the following represents an expression foi
500 Ew the damping factor in a series R-L-C circuit?
1000 100 RC
1000 190 (@) —— (b) RYLC
E =95V 2L
T oc ¢ ’ (Flux ¢ ) (©) RiC (d) —7— R\F
oc O1 ux ¢ = constant C
a 2\/f
Toci,
i i 137. Ans: (¢)
Tosted  da ated Sol: For RLC series circuit
— _ 1
Lo = T = 1004 Damping factor € = E
Va2 = Eb2 + iaZ'Ra B L\/E
=95+100 x 0.1 Q=xrV e

L V,=105V =R /C
2V L

Output of chopper V =V =105V
138. If the magnetic circuit in a dc machine is operating

V,=D.V,

under saturated conditions, then the armature
105 =D = 300 reaction in the machine results in
~D=0235 (a) decrease in the value of flux per pole

(b) increase or decrease depending on motoring of

L i i generating mode of operation
136. In a long transmission line operating under lightly ) )
. . ) (¢) increase in the value of flux per pole
loaded conditions, the receiving end voltage is )
(d) no change in the value of flux per pole

138. Ans: (a)
Sol: Due to armature reaction, the flux per pole reduces

found to be higher than the sending end voltage.
Which effect accounts for this phenomenon ?
(a) Proximity effect (b) Skin effect

. in both generator and motor.
(c) Corona effect (d) Ferranti effect
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139. Initially the switch is closed, and steady state has
been reached. At t = 0 the switch is opened. What
is the voltage across the capacitor at t = 0% ?

R 4R
-—C 5R t=0
60V
a0V (OAY
(c)10V (d50V
139. Ans: (d)
Sol:
R 4R
—e 5R S t=0
60V

Fort <0, ‘S’ is closed

Att=0 [s-s] C — open circuit

+T R 4R

V(0) §5R 60V

60 X SR
SR+R
V(0" = V(0" = 50 Volts

By VDR, V(0°) = =50 Volts

140. Which of the following is a characteristic of an
ideal transformer ?
(a) Infinite core reluctance
(b) Zero stored magnetic energy
(c) Large magnetising current
(d) Zero core flux
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140. Ans: (b)
Sol: No energy will be stored (or) loss in magnetic
material.

141. Consider a circuit below with Rp =5Q.

1(M)sa SR

It is equivalent to which one of the following?

Rs,
(a)
Vs:. R
Rsz ZSQ
5V
(b) Rs,
Vs, R
Rs3 =1Q
1V
()
n=1Q 0 Ry,
RSz
(d) Vi R’
Rsz ZSQ
25V
141. Ans: (d)
Sol:
By STT
i Ay >0
R =
5A / 25V
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142. Which of the following transformation between the
z (impedance) and h (hybrid) parameters is correct?

h11 hzz - h12h21 _hlz
_ hy, h,,
(a) z _h21 L
[ ﬂ?lz}lzz - h12h21 %
— h,, hy,
®7= 1 h, i
| hzz h22 ]
>h11h22_h|2h21 &
_ hzz h22
©2z=]_y, 1
| hx» h,, ]
[ h11 hzz - h12h21 E
_ h,, h,,
(d) g _h21 -1
L hzz h22
142. Ans: (¢)
Sol: Z-parameter
V=2 1+Z.]1,
V,= %MZI
h-parameter
V hllll F h12V2

Iz - hZIIl i hzzvz

For z-parameter
When 1, =0

v
Zn_f

From h-parameter
- h21

V.= 1
2 hy
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hizho
V,=hnli— 1
. ulh hy, O
o <h11h22 —hizhy )
= =2
ha
_ \ _ ( hi1ha, —hiohy )
TR ho
7 - V2 _ —hy
L I hx»
Vi hoV,
Whenl=0=Z7Z == (From h-parameter
v ! b hxoV:
>
2o~ T, Thn O
Z-parameter
hitha, —hizhog E
Zin Zi _ h2 ho,
Zo1 7 —hy 1
h» ha»

143. Which of the following is correct regarding Eddy
currents in the coil ?
(a) By making use of a laminated core, Eddy
currents are increased
(b) Eddy currents converts useful energy into hea
and waste it
(c) Eddy currents flow in straight lines, like a wirg
and complete circuit path without power loss
(d) Eddy current helps in generating electrica
energy
143. Ans: (b)
Sol: They will generate in the core and produces heat
and wasted.
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144. Find the polarity of op-amp input for negative
feedback operation.

cc

1 mA

A
gl1v

.||||—[

(a) The circuit will never operate in negative
feedback
(b) The circuit will always operate in negative
feedback irrespective of the op-amp input
polarity
(c) Ais positive and B is negative
(d) Aisnegative and B is positive
144. Ans: (¢)
Sol:

CC

+V
@I=1mA

.

= Inorder to turn ON the BJT, V, should be
positive (or) VOp should be positive

= IfAis positive the loop gain can satisfy this
condition
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= If A is positive then only the loop gain car
be negative
‘A’ should be positive, ‘B’ should be negative

145. The resonance frequency, o, for the circuit shown
below is

1
(a) o, = —— Hz
* JLC
I R 1
=_+_
(b) o, RC L —m Hz
1
(C)wo_ﬁHZ
(d)oo0=%Hz

145. Ans: (a)

Sol:
'® -JLC RS

1
Resonance frequency, ®o=—— Hz
LC
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146. The output of the circuit is taken across the

(d) % + i(--cos(nn)) sin(nx)

04l 1o 147. Ans: (¢)
O'f%%l\ T Sol: Time period T = 27 seconds

resistance. The bandwidth of the circuit shown is

1 T
DC value = ﬁf(x+n) dx

12V J_r) §100§z

2 T
= (3w

2 2
(a) IM rads (b) 10M rads =1—<<n7+n2>—<n7—n2))
(c) 1k rads (d) 100k rads
146. Ans: (c) T
Sol: options (b) and (d) are eliminated
O',%n}‘l\ 0”1 WF f(x) has hidden odd symmetry therefore in Fouriet
a series representations of f(x) sin(nx) terms are
+ . . . .
present. Option (a) is eliminated.
12V \% 10022
J_D K § Hence option (c) is correct.
Bandwidth, BW = B0 148. Consider a coaxial capacitor having inner radius o
Q 0. 1045 m and outer radius of 0.68 m and having &
_ _Wo 5 — 100 = 1000 rad length of 0.3048 m. Assume the dielectric to be air
_(DRL L 0l The capacitance is
BW = 1 krad (a) 9.05 nF (b) 90.5 nF
() 9.05 pF (d) 90.5 pF
147. The Fourier series of a function described below 148. Ans: (c)
f(x)=x+m-n<x<n Sol: Capacitance of coaxial cable is given by
f(x + 21) = {(x) S 107 OV
is given by which of the following options ? _ 2mell "7 36m ’
© 2 - -
(a) m+ Z<_H sin(nn)) cos(nx) ln<h> ln( 0.68 )
o=l a 0.1045
T (2 .
(b) 5 + Z(—; sm(nn)) cos(nx) _ 0.0169x10”

n=1

1.87

x 2 .
(c)m+ Z(—Hcos(nn)> sin(nx) C =9.05x 10" (or) 9.05pF

n=1
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149. In rotor resistance control of an induction motor,
which one of the following is true with increase in
rotor resistance ?

(a) Maximum torque increases, starting torque
increases and the slip at which maximum
torque occurs increases

(b) Maximum torque remains unchanged,

starting torque increases and the slip at which
maximum torque occurs increases

(c) Maximum torque increases, starting torque

increases and the slip at which maximum
torque occurs decreases

(d) Maximum torque remains unchanged,

starting torque decreases and the slip at which
maximum torque occurs increases

149. Ans: (b)

Sol: T ocR,

R>

Xy

T = constant
max

150. Which type of material is used for filament
illumination in the incandescent lamp?

(b) Tungsten

(d) Aluminum

(a) Silicon

(c) Copper
150. Ans: (b)
Sol: Tungsten is used for the filament illumination in

the incandescent lamp.
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