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Evaluate the integral:

+3
I= j t[5(t) + 8(t — 2) + 8(t — 5) |t
-3

A. 0 B. 1
C.2 0.5
C
Property

+00
I= [ f(£)8(t - to)dt = f(tg), =0 < tg < +o

+o0 +3 +3
1= j f(t)sdt + j t5(t - 2)dt + j t5(t - 5)dt
-0 =3 -3

I=0+2+0=2
Which of the following factors will be helpful in reducing corona loss?

A. Rough surface of conductor B. Increasing frequency
C. Dusty atmosphere D. Bundle conductors
D

Bundle conductor increases the effective diameter of the conductor. Resulting in low corona
loss.

Fault in a power system is a

A. High frequency and highly leading phenomenon

B. High frequency and highly lagging phenomenon

C. Low frequency and highly leading phenomenon

D. Low frequency and highly lagging phenomenon
B

Electrical Engineering Exams

Get unlimited access to all 190+ mock tests designed by
experts & toppers with detailed performance analysis



http://www.gradeup.com/
http://bit.ly/32FPCT6

4

www.gradeup.co gradeup
Sol. * The load on the machine is suddenly reduce due to fault. So, frequency is increased.
* Since fault current is limited by line reactance only. Fault current becomes highly lagging.
29. What will be the no. of transmission line in a 100 bus power system having 80% sparsity.
A. 750 B. 950
C. 850 D. 650
Ans. B
Sol. Total elements in Y-bus matrix = 100 x 100
= 10000
Non zero diagonal element = 100
% sparsity = 80%
Total no of “zero” elements =
— 10000 x 18000
= 8000
Total no of non-zero element
= (10000 - 8000)
= 2000
Non zero off diagonal elements
= (2000 - 100)
= 1900
No of transmission lines =
Non zero off diagonal elements \ Non zero off diagonal elements
2 2
= 950
30. Series capacitor compensation is used in transmission lines to
A. Reduce corona loss B. Compensate Ferranti effect
C. Reduse the voltage profile D. Improve power transfer capability
Ans. D
Sol. P= ﬂSinés
X
By using series capacitor compensation X will decrease & P will increase.
31. Inaregion D = x, +ya, +2za,C/m?. The flux radiating out of a sphere of radius 1 m
centered at the origin is:
A. n/2 Coulombs B. n Coulombs
C. 2n Coulombs D. 4n Coulombs
Ans. D
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Sol. D =xa, +ya, +za,

V.[_):iDX-i-iDy-i-iDZ
oX oy 0z

vD=1+1+1=3
We know that,

From gauss Law

Pnet = Qenclosed = IdeV
\%

Qenclosed =€v X volume of the sphere

4 3
Qenclosed = €y ¥ 3 nr

=3x 4 nr3
3
Qenclosed = 4nr3c
Givenr = 1m
~ Qenclosed = 4n C
32. Which one of the following graph depicts the power angle characteristics of the cylindrical
rotor machines?

P(3)
A,
P(3) +Poe
A
Pl Generating
A- """"""""""""""""" B. Mode
00 % >
90° 180° Power
Motoring angle (3)
mode
| | >
-180° _9‘00 0° 9|0o 180° PN
E—
Power angle (3)
P(3)
4
P(5) FP oy s
A
Paa Generating
-180° -90° Mode
| | | >
C. D. | 0° I I *=
, 90° 180°
l >
d | ’ o Motoring
oO
90° 180° 270° 360° mode
Power angle (3) —»
PNl
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Ans.

Sol.

33.

Ans.

Sol.
34.

Ans.

Sol.

D

For cylindrical rotor machines:
Output power equation is

Pe = Pmax sind

In a half-wave rectifier, if an a.c. supply is 60Hz, then what is the a. c. ripple at output?

A. 30 Hz B. 60Hz
C. 120 Hz D. 15 Hz
B

In case of HWR, frequency of a.c. ripple will be same as input signal frequency.
By a suitable choice of the scalar parameter K, the system shown in figure below can be

made to oscillate continuously at a frequency of:

K
. > s(s+4)(s+16) B
A. 8 rad/sec B. 4 rad/sec
C. 2 rad/sec D. 4+2rad / sec
A
Characteristic equation,
1+G(s)=0
K

1Jrs(s+4)(s+16) =2
s(s+4)(s+16)+ k=0
s34+ 20s2+64s+K=0
Forming Routh Array,
s3164

s220 K

<1 1280-K
20

sO k
1280-K _
20

K= 1280

For Oscillatory system

0
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35.

Ans.

Sol.
36.

Ans.

Sol.

gradeup

Auxially equation will be,
A(s) = 20s? + 1280 =0
Put s = jw, 20 (jw)?2 + 1280 =0
w2 = @ =64
20
w = 8 rad/sec
Which statement is NOT true about solar energy?
A. Solar energy can only be harnessed in day time
B. Large area of land is required.
C. It is a cheap source of energy.
D. It is a renewable form of energy.
C
Solar energy harnessing is not cheap but costly as large no of PV cells are required.

For the Block diagram given below. Determine the sensitivity SgT.

+ p
e » C(s
R(s) > s(s+1) (s)
s(s+1) B (s+1)
" s(s+1)+sP Cs(s+1)+B
(s+1) D s(s+1)
" (s+1)+sp " s(s+1)+p
D
p
_C(s) __s(s+1)
O R, b
s(s+1)
T(s) B B

:s(s+1)+[3:sz +s+P

oT ,op oT B
st-2,/®_2,E
L %XT

a_o|_ B
B P|s®+s+p
_ s(s+1)
(s® +s+B)?
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Eqgn (i)
T _  S(s+1) p
Sp = 2
(s°+s+By* __ B
(s2 +S+B)
. s(s+1)
Sensitivity = —————
y s(s+1)+B
37. Match the following:
List A List B
a. Foster’s form 1. Band stop Filler
b. Foster’s 2" form 2. High pass filter
c. Caucer’s form 3. Band pass filter
d. caucer’s 2™ form 4. Low pass filter
A.(a-3),(b-4),(c-1),(d-2) B.(a-3),(b-1),(c-4) (d-2)
C.(a-2),(b-1),(c-4),(d-3) D.(@a-2),(b-4),(c-1),)d-3)

Ans.

Sol.

38.

Ans.

Sol.

B
Foster's first form is useful for Band pass filter.
Foster’s 2™ form is useful for Band stop filter.
Causer’s first form is useful law pass filter.
Causer’s second form is useful for high pass filter.
The electrostatic stress in a cable is
A. Maximum at conductor surface and minimum at sheath.
B. Minimum at conductor surface and maximum at sheath
C. Same throughout the insulation
D. None of the above
A
E-= 2 = Eoc1
2ne X
E (electrostatic stresses) decrease with increase in distance (x).
So at x = r (conductor’s surface), it is maximum.
At x = R (on sheath), it is minimum.

Sheath

Conductor
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39.

Ans.

Sol.

40.

Ans.

Sol.

41.

Ans.

The steady state error due to step input for type-1 system is

A. B. 0
C.1 D. None of the above
B
k . 1
Type -1, and step input = =
s(s +a) S

(s) ﬁ
E_ =lim (S)[R(S)] _lim S =0

S T 5501+ G(s)H(s) 59 1. K
s(s + a)

Ess=0

If Short Circuit ratio (SCR) of three phase alternator is high then -

A. Synchronous reactance (Xs) would be low and maximum power output (Pmax) would be
high

B. maximum power output (P max)would be low and synchronous reactance (Xs) would be
high

C. Both maximum power output (Pmax)and synchronous reactance (Xs) would be high

D. Both maximum power output (Pmax) and synchronous reactance (Xs) would be low.

A

Short Circuit Ratio (SCR) is inversely proportional to Xs

ie. SCRx L
Xs

Xg oc L
SCR

~ if SCR is high then synchronous reactance will be low.

Maximum power output is given by,

EV
max ~ X_S
Pmax l/Xs

i.e. if Xs would be low then Pmax would be high.
Two charges are placed a a distance apart. Now, if a glass slab is inserted between them,

then the force between the charges will

A. reduce to zero B. increase
C. decrease D. not charge
C
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Sol.
r

o< »O

q. q.
Force between charges
F = 1 %% (in free space)

47[80 r2

If glass slab is inserted between charges then

Fo_ 1 %
4nege, 2
F
gl’
as g =1

force decreases
42. In the circuit shown below

=
5{ 4H 10
U000 —AWW—

2A

E 20 (‘D oV

AAAA

The switch is opened at t = 0. The energy stored in the inductor at steady state is.

A.15] B. 18]
C.9] D. 27 ]
Ans. B

Sol. Att = oo in steady state condition

sC 10
O O * Wy

E 20 (‘_r) ov

AAAA

9
I(0)===3A
() 3
1 0
E(Steady state) = > LI

_ L. 4x9-18]
2

Electrical Engineering Exams

Get unlimited access to all 190+ mock tests designed by

experts & toppers with detailed performance analysis



http://www.gradeup.com/
http://bit.ly/32FPCT6

www.gradeup.co

<

43.

Ans.

Sol.

44,

Ans.

Sol.

gradeup

A 40 MVA, 33 KV/132 kV, A-Y connected 3-phase transformer has reactance X = 0.05 pu.
The actual value of X referred to low voltage side is

A.1.36 Q B. 4.08 Q
C.5.28Q D. 2.36 Q
B

Given X = 0.05 pu
At low voltage side, (33 KV/132 kV)

(Delta-star connection) — primary is Delta connected

_3VE | 3(KVg)

Z
BV, MVA

_3x (33)?

Z
B 40

=81.675

Xactual = Zp X Xpu
= 81.675 x 0.05
=4.084 Q

Which of the following TF represents the Bode plot as shown in the Figure.

GH(dB) 4
0 db/dec
-40 db/dec
20 db/dec
() 1 10 w(r/53
K B Ks?
" (s+1)(s+10)2 " (s+1)(s +10)?
2
C. Ks _ D. Ks .
(s+1)(0.1s+1) (s+1)(0.1s+1)

C

In a bode magnitude plot, a pole adds a slope of -20 dB/dec whereas a zero adds a slope
of 20 dB / dec.

Initial slop of Bode plot is + 20 dB/dec.

~atw =1, pole of order 1

At w = 10, pole of order 2

Ks Ks

~TF= =
JZ (s +1)(0.1s + 1)°

(1+s)(1+ls0
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45. Given parallel RLC circuit is in resonance condition. What will be the selectivity of the given
circuit?

[I.] = |Ic] = 1500 A

A A

vI, I I
<> - C
< R=10 L
100V +9 b3
50Hz -
A. 10 B. 15
C. 20 D. 25

Ans. B
Sol. Quality factor is a measure of selectivity.

At resonance in parallel circuit,

IL
Q—IR
1
1500
Q= 100

46. A generating station supplies the following loads 15000KW, 12000KW, 8500KW, 6000KW

and 450KW. The station has maximum demand of 22000KW. Calculate the diversity factor.

A. 1.91 B. 0.52
C. 0.68 D. 1.34
Ans. A

Sum of individual demand of consumers
Max demand of station

Sol. Diversity factor =

~ 15000 +12000 + 8500 + 6000 + 450
- 22000

= 1.9068
~1.91
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47. For the two part Network shown here. Find the values of Z22 & Zo21.
300
C AVAVAVAV o
0.1 mho < <
3 < 600
E <
o O
A.6Qand 12 Q B.9Qand 24 Q
C.6Qand 24 Q D. 30.03and 12 Q
Ans. C
Sol. Given circuit
300
C ‘V‘V"‘V o
> >
100 %E iE 600
o o e}

A=Y Transformation

(R,) (R,)
30 180
+ O —WW—— T WW—+«O +
I, I,
<>
Vv, (R)$6 Q Vv,
<>
_C o -

We know that
For T Network

[(Ry +Ry) R, [9 6
[Z]‘{ R, (R2+R3)}_{6 24}

Z1=6
Zxn = 24
48. Which of the following statement is NOT correct?
A. Pressure coil of Dynamometer type wattmeter is highly inductive.
B. Pressure coil of an induction type energy meter is highly inductive
C. Pressure coil of Dynamometer type wattmeter is highly resistive
D. none of the above
Ans. A
Sol. Pressure coil of wattmeter is highly resistive and pressure coil of energy meter is highly
inductive. So, option A is incorrect.

Electrical Engineering Exams

Get unlimited access to all 190+ mock tests designed by

experts & toppers with detailed performance analysis



http://www.gradeup.com/
http://bit.ly/32FPCT6

<

www.gradeup.co gradeup

49. The thevenin’s equivalent parameters of the below circuit at a-b terminal is -

50 100

‘VA'AVAV ‘VAY‘VAV o a

< I

® 22 $so B> v,

< 0.05V, l

Ob
A. Vth = 20V and Rth = 40 Q B. Vth = 10V and Rth = 20 Q
C. Vth = 20 Va and Rth = 20 Q D. Vth = 10 V and Rth =40 Q

Ans. A

Sol. Redrawing above circuit

Vth :
v
AAAA AAAA AAAA
yyyv yyvy AAAAS
50 50 100

)

IOVCD @svn <+ 0.05V,

O¢—<—»0

10 + 10 (0.05 Vo) - Vo = 0
10-0.5Vo =0

20 =Vo
Rth :
Ao A Ee 1
yyywy \AAAS -
—— (putlV source
0.05 ’ 1v across output)
KCL at node A,
I+0.05= Va _ (1-100)
10 10
10I+0.5=1-101
20I = 0.5

:%:4OQ:Rth
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50. In a synchronous generator operating at zero pf lag, the effect of armature reaction is
A. Magnetizing
B. Demagnetizing
C. Cross- Magnetizing
D. Both Magnetizing and Cross-Magnetizing
Ans. B
Sol.

¢v=¢)l o2 ¢.u
b, o, <«— zero Pf lag
> < 90°
< ] < >
o L e

So, the nature of charactertistic is purely Demagnetizing.
51. The pu value of impedance is 0.4 pu at a base of 25 kV and 100 MVA. What will be the
value of impedance at 33 kV and 100 MVA Base?

A. 0.33 pu B. 0.23 pu
C. 0.22 pu D. 0.32 pu
Ans. B
2
[MVA] (KVp old
Sol.  (Zy)new = (Zo,)old x new 0
pr-new P I:MVA]oId (Kvb)new
2
100 (25
(Zpu)new = 0.4me(§J
= 0.23 pu

52. Find the voltage across the capacitor at t = 0.4 sec.
Given Vc(0) =0
20

AAAA
yyvyy

>
> 40
-

12V C) 0.3F V.

AAAA

A. 2.057 B. 3.057
C. 5.057 D. 4.057
Ans. C
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Sol. At (t = o)

20

AAAA

Yy l

>
> 40
>

—

N

<

| +
pY
AAMAA

P12
“ 6
V(o) =12 -2 x 2 =8V
~Vc=Voo + (Vo - V) T

Ve = Vo (1 - e7)
Ve=8(1-¢eY) ... (i)
T=RegC=(41]2) 0.3 =0.4 sec
from eqgn (i)

Vc(t=0.4sec) =8[1-¢el]

= 5.057 volt

2A

53. In a parallel RLC circuit, the value of capacitor C required to achieve critical Damping is
[Given L =8 mH and R = 20 Q]

A. 4uF B. 6uF
C. S5uF D. 10uF
Ans. C

Sol. For critical Damping, 6 = 1
Damping ratio is unity

For parallel circuit

5=+ L _4

2R\ C
\/E:2><20=40

C
L 1600
C

L _8mH_
1600 1600 "
C = 5uF
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54.

Ans.

Sol.

55.

Ans.

Sol.

56.

Ans.

Sol.

If B = axzi - bzyzﬁ +ck represents magnetic field then -

A.2b=a+c B.b=a
C.b2=a D.b=a+c
C

Gauss Law of magneto statics,

VB =0

§=axz?—b2yzﬁ+cﬁ
= 0 0 2 0
VB =—(axz)- —(b°yz) + —(c
0X( ) ay( y2) 62()

~VB=az-b%z+0=0

b% = a

The making current of 3-phase breaker with rating 2000 MVA, 33KV will be.
A. 35 KA B. 50 KA

C. 70 KA D. 89 KA

D

Breaking current,

S 2000 x 10°

s = \/EV - \/§><33><103

Is = 34.99 KA

I (making current) = (2.55 x Ip)

= 2.55 x 35 KA

= 89.22 KA

Making current = 89.22 KA

A DC cumulatively compounded motor delivers valid load torque at rated speed. If the

series field is short circuited then the armature current and speed will be respectively.

A. Both increases B. Both decreases
C. increases and decreases D. Decreases and increases
A

Motor is operating on rated load.

Then torque remains constant.

If series winding short circuited (gpse = 0)

Net ¢ (flux) = @sh + ¢se (decreases)

For constant Torque, Armature current will increases. As Torque is proportional to the
product of flux and Armature current.

[T N o E], ¢ reduces speed will also increase.

ol

Hence, Both Armature current and speed will increase.
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Ans.

Sol.

58.

Ans.

Sol.

59.

Ans.

Sol.

<
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If the load current is kept constant in a single phase transformer, calculate the power factor

at which the maximum efficiency occurs.

A. 0.5 B. 0.1
C.1 D. None of these
C

n = VaIocosgp2z / ( Va2I2cosgz + I22Re2 + Pi)

If the load current I> is constant, I>2Re2 is constant too.
Say, I>?Re2 + Pi = k

Hence,

n = Valacosgz / ( Val2cos@2 + k) = 1/(1+ k/ Val2cosg?)

Now the efficiency will be maximum if the denominator become minimum. The minimum

value of denominator occurs when cos@:z is maximum.
The maximum value of cos@2=1.

Hence for a constant load current, maximum efficiency occurs when the load power factor

is unity i.e. resistive load.

A single core cable has insulation resistance of 200 M Q/Km. the insulation resistance of 10

km length is.

A.10MQ B. 200 M Q
C.20MQ D. 2000 M Q
C

Ria% (inversely proportional to length of cable)

(Ri); 1, 10km
(Ri), | 1km

. 200
Ri), = £ = 20MQ
(R0, 10

The energy of the signal
f(t)=2u(t+1)-4u(t) +2u(t-1)is

A. 4] B. 8]
C.161] D.12]
B

f(t) = 2u(t + 1) - 4u(t) + 2u(t - 1)

4 £(t)
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®© 0
E= _[[x(t)]zdtz J'(Z)Zdt+}(—2)2dt
0

-0 -1
— a4t |2, +at |}
=4+4=8)]
60. Which of the following is NOT the characteristics of ideal op-amp.
A. Infinite CMRR B. High input Impedance
C. High output impedance D. High Differential Gain
Ans. C
Sol. Op-Amp has very low output impedance. So, option ‘C’ is correct Answer.
61. The phase cross-over frequency of the transfer function G(s) = % in Hz is.
s(s +
A. 1 B. =
2
C. i D. E
2n T
Ans. C
Sol. TF-—10
s(s+1)

For phase cross-over frequency,
2G(jw) = 180°

10
(w)(jw +1)
2G(jw) = - 90° - 2tan~'w = -180°
2 tant w = 90°
w = tan 45° =1

1

G(jw) =

f= Z_nHZ

62. The loss of charge method can be used to measure which of the following?
A. Insulation resistance B. Transformer resistance
C. Inductance D. Capacitance

Ans. A

Sol. The loss of charge method is used to measure high value of resistance. So, it is best suitable
for measurement of “Insulation Resistance”.

63. If capacitor is energized by a symmetrical square wave current source, then the steady
state voltage across the capacitor will be

A. Step function B. Impulse function

C. Square wave D. Triangular wave
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Ans. D

dVc

Sol. I.= CF' current across capacitor

SV = % [1.dt

~ Ic = square wave nature

V¢ = Triangular wave nature

4
I

NS

64. Which of the following circuits is used for converting a sine wave into a square wave?

A. Monostable multivibrator B. Bistable multivibrator
C. Schmitt trigger circuit D. Darlington complementary pair
Ans. C

Sol. Schmitt Trigger is used as a wave shaping circuit. It is used to convert a sine wave into a
square wave by fixing the output voltage at two distinct voltage levels.

65. For a two port network to be symmetrical. The following condition will satisfy:

A. hi2 = -h2 B. hi1 = h2z
C. (hith22 = hizh21) =1 D. (hiith22 = hi2h21) =0
Ans. C

Sol. The condition for symmetry is
hy1 hy
hy; hyy
(hiith22 = haihi2) = 1

66. Two transformers when operating in parallel will share the load depending upon which of

=1

the following?

A. Magnetizing current B. Leakage reactance
C. Per unit impedance D. Efficiency
Ans. C

Sol. Load sharing not depend on n and magnetizing current. Equivalent impedance also have

resistance so option B. Leakage reactance is also not correct.
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67.

Ans.

Sol.

68.

Ans.

Sol.

69.

Ans.

Sol.

gradeup

Determine the transfer function by the following difference equation:
y[n] = 3y[n + 1] = 2x [n + 1]

5 2
A. B.
z1-2 z1-3
C. L D. 2
z-3 z-3771
B

By applying z Transform,
Y(z) - 32Y(z) = 2zX(z)

Y(z) 2z :[ 2 ]
X(z) 1-3z z71_3

A DC shunt generator running at 1000 rpm with critical resistance of 100 Q. Its shunt

resistance is 50 Q then critical speed is -

A. 1000 rpm B. 1200 rpm
C. 800 rpm D. 500 rpm
D

Critical resistance a speed

Ra _ Ny

Rc2 NZ

@ = @ = N2 = 500rpm
50 N,

An overhead line having a surge impedance of 800 Q is connected in series with an
underground cable having a surge impedance of 200 Q. If a surge of 50 kV travels from
the line end towards the line cable junctions, the value of the transmitted voltage wave at

the junction is.

A. 20 kV B. 40 kV
C. 10 kv D. 15 kV
A

(Zs)on = 800 Q = Zc
(Zs)uc =200 Q = Z.

V = 50kV
Transmitted voltage = V x 22,
Z +Zc
_ 50KV x [ 290
1000
= 20 kV
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70. If the span of a transmission line is increased by 10%, the sag of line.

A. Decreases by 21% B. Increases by 10%
C. Increases by 21% D. Decreases by 10%
Ans. C

2
Sol. Sag= %L — span of line

T — Tension

Lo=1.1L
Sy L21 Sy (Ll Jz
i ad- il T
S, 13 S, (Ll
S, 1
===
s, 1.21
S>=1.215,

~ Sag increases by 21%
71. In a BJT, Ico = Iceo = 2MA. Given a = 0.99, the value of Iceo is

A. 2 PA B. 99 A

C. 198 pA D. 200 pA
Ans. D
Sol. Iegq — 2CBO

CEO =7 _

2uA
=——— =200
1-0.99 hA

72. A moving coil instrument of 20 Q resistance takes the maximum current 200 mA. The value

of resistance required to connect with instrument to measure voltage up to 600V.

A. 2.98 kQ in series B. 2.98 kQ in parallel
C. 1.98 kQ in Series D. 1.98 kQ in parallel
Ans. A

Sol. To extend the range for voltage measurement, a series resistance has to connect with
meter,
Rse = (m - 1) Rm ......... (i)
m = multiplying factor = Vfs/Vm
Vfs = Required full scale voltage
Vm = meter voltage
Vm =200 x 103 x 20 =4V

Vfs = 600V
= E - 600 -150
Vm
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73.

Ans.

Sol.

74.

Ans.

Sol.

75.

Ans.

From eqgn (i)

~ Rse = (150 - 1) x 20

= 149 x 20

= 2980 = 2.98 k Q

Rse = 2.98 k Q

The function of Guard ring in transmission lines is -

A. To reduce the transmission losses.

B. To reduce the earth capacitance of lowest unit.

C. To increase the earth capacitance of lowest unit.

D. None of these

B

The function of the Guard ring is to reduce the earth capacitance of lowest unit in order to
establish uniform voltage across all units of string. This will increase the efficiency of

transmission line.

When a BJT is employed as an “"ON switch” it will operate in ............. region with collector-
Base junction ............... . Bias.

A. Saturation, Reverse B. Cut off, Forward

C. Saturation, Forward D. Cut off, Reverse

C

As an “ON switch”, BJT will operate in saturation region with both the junctions as forward

Bias.

C(s)

Find the Transfer function @ of the system:

= R(s)
R
(s) G, s G, c(s)
H,
. GlGZ B. GlGZ
C. G1G2 + Hl D. G1G2 + Hl
D
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Sol.

76.

Ans.

Sol.
77.

Ans.

Sol.

78.

Ans.

Sol.

According to Mason’s Gain formula
_PiAL +PA,

A
No of forward paths (P) = 2
P1 = G1G2, P2 = H:
Number of Loops = 1 (L1 = -GiH>)
There are no-non touching loops.
A=1-(L1) =1+ GiHz
A1 =A2 =1

12 &G +H _ C(s)
1+GjH, R(s)

TF

The Q-meter works on the principle of

A. mutual inductance B. self inductance
C. Series resonance D. Parallel resonance
C

Q-meter works on the principle of series resonance.
These are 3 units in a string insulator voltage across the bottom most unit is 40% of total

voltage. The string efficiency will be:

A. 90% B. 73.33 %
C. 83.33% D. 93.33%
Cc

(Total voltage)

Efficiency = . .
(no of discs) x (voltage at bottom most disc)
n = L ><100
3x0.4V
n= 100 =83.33%
1.2

Which of the following condition is not necessary for alternators working in parallel?

A. Terminal voltage of each machine should be same.

B. The frequency should be same for all alternators.

C. Machines should have equal KVA ratings.

D. Phase sequence of all alternator should be same.

C

Having equal KVA ratings of machines running in parallel is not the necessary condition for

parallel operation.
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79.

Ans.

Sol.

80.

Ans.

Sol.

81.

Ans.

Sol.

82.

In the Force-Current analogy, Inductance L is corresponds into:

A K B. K2
C. 1/K D. 1/K?
C

In the force current analogy,

d’x  dx . _d’y (1\dy (1
F=M—+B— +KX i=C—+|= |50+ -
- a2 dt T dt? +(Rj dt +(L v

The inductance(L) is equal to inverse of spring constant (1/k).

The number of KVL & KCL equations in a circuit having 5 nodes & 8 branches.
A. 4,3 B. 3,4

C. 4,4 D.3,3

C

N=5b=8

The number of KVL equations

=(b-n+1)

=8-5+1

=4

The number of KCL equations

=(n-1)

=5-1

=4

For a transistor, Ic = 20 mA and Is = 0.8 mA. Then the value of current gain a is.

24 23
25 25

A.

C.

A
We know that,

Ic = BIB

A DC machine has maximum efficiency when:

A. Variable loss = 1/constant loss B. Variable loss = \/cons tant loss

C. variable loss = (constant loss)? D. None of the above
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Ans. D
Sol. Condition for maximum efficiency in (variable loss (I2R) = constant loss)
So, None of the above options satisfies this condition.

83. In the wave equation

V2E = pe 928 + p0§
ot? ot

which term is responsible for attenuation of the wave?

A. V2E B. usaz—f
ot
oE
C. ].J_GE D. All ot these three

Ans. C
Sol. ucg—t involves g i.e. conductivity of a lossy medium, which is responsible for attenuation

of the wave.

10
(s+2)(s+4)

84. The open loop transfer function G(s) ,find number of encirclement

about(1+j0)

A2 B.0

C.1 D. 3
Ans. B

10

Sol. G(s) = ——M—M——
(s+2)(s+4)

characteristic equation= 1+ 0 =0

(s+2)(s+4)
s2+6s+18=0
by RH table
s*[118
s'|60
0|18
so open loop system stable (P)= zero
and poles of characteristic equation lying in the left half of s-plane is also zero.
here ( Z=0 ), N=P-Z

N= number of encirclement N=0
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85.

Ans.

Sol.

86.

Ans.

Sol.

87.

Ans.

Sol.

88.

Ans.

Which of the following is true about silicon diode?

A. Silicon diode is easy to produce as great availability of silicon in Nature.
B. The operation of silicon Diode is stable with change in temperature

C. Silicon diode crystals are not easily damaged by excess heat

D. All of the above

D

All statements are true about Si diode.

Let the signal x(t) have the Fourier transform X(w). Signal y(t) = %[x(t —-3)]. Find out the

Fourier Transform of y(t).

A. jw X(w) B. jwel3" X(w)
C. wed3 X(w) D. jwe 3w X(w)
D

Given

X(t) < X(w)

By property
X(t = to) — e WOX(w)

and % [X(t - tg)] - jwe "ox(w)

Given, y(t) = %[x(t -3)]

Y(w) = jwe "3 X(w)
A DC shunt motor having unsaturated magnetic circuit runs at 750 rpm with rated voltage.
If the applied voltage is half of the rated voltage the motor will run at

A. 2000 rpm B. 1000 rpm
C. 750 rpm D. 500 rpm
C

Noc%’,(EbocV)&(cpocV)

Field is unsaturated means (¢ = constant)

-~ As applied voltage becomes half both Eb & ¢ becomes half.

Hence, speed will remain constant.

Check for controllability and observability of a system having following coefficient matrices

0 1 0 1 10
A=l0 0 1|B=|0landC'=]|5
-6 -11 -6 1 1
A. Controllable but not observable B. Observable but not Controllable

C. Neither Controllable nor observable D. Controllable and observable
D
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89.

Controllability test

1 0 1 O
B=|0|'A=|0 0 1
1 -6 -11 -6

0 0
AB=| 1 |A%B|-12
-12 61
Controllability test Matrix is given by
U=[B:AB: A?B]
1 0 O
u=|0 1 -12
1 12 61
Ul =0
~ Rank of U is equal to its order ie. 3 — System is controllable
Observability test
10 0O 1 0O

C'=|5]'A=|0 0 1
1 -6 -11 -6

0 0 -6
AT =1 0 -11
01 -6

-6 6
ATCT =|-1|"(AT)Y’CT =|5
-1 5
Observability test is given by V = [CT : ATCT : (AT)2 CT]
10 -6 6
V=5 -1 5
1 -1 5
V] #0

System is observable

When a sinusoidal time varying source is connected to an RL network (having initial

conditions zero) the response will be:
A. Natural Response B. Force Response

C. Natural and Force Response

Ans. B

Sol.

Force response is the system’s response to an external source with zero initial condition.
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90.

Ans.

Sol.

91.

Ans.

Sol.

92.

Ans.

Sol.
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The primary of a 500/5 A, 5 VA, CT Carries 200A and secondary carries 2.5 A. The ratio

error of the CT is

A. -25% B. + 15%
C. +25% D. - 15%
C
Ratio error Nominal Ratio (K,,) —.Actual Ratio(R) <100
Actaul Ratio (R)

K, =222 _ 100

5
R = 200 _ 80

2.5

~ Ratio error
_[100-801 100-14100

80 4

Ratio error = 25%

Find the ROC of the signal x(t), Given x(t) = [2e™* u(t) — 4e2t u(-t)]

A.-4 <Re(s) <-2 B. Re (s) < -2
C.Re (&) > -4 D. Does not exist
A

Laplace Transform of et u(t) = L;Re(s) > a
s+a

w x(t) = [2e*u(t) - 4e?tu(-t)]
e-4t(t)=> ROC: is Re(s) > -4
-e2u(-t) = ROCz2isRe (s) < - 2
Common ROC of both will be (-4 < Re(s) < -2)
In case of satellite communication
. Uplink frequency > Downlink frequency
. Uplink frequency < Downlink frequency

A
B
C. Uplink frequency = Downlink frequency
D. None of the above

A

In satellite communication the uplink frequency should be greater than the Downlink

frequency.
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93.

Ans.

Sol.

94.

Ans.

Sol.

<
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In Scott connection, if the turns ratio of main transformer is K, then the teaser transformer

has turns ratio of

A.

&IR

C.

Sil=

B

To have 120° phase shift the triangle should be equilateral.

T Teaser T/F
x 8
l L[ ) L[k
Main T/F/
I K B

V3

If Base is K. The height becomes > K.

A closed Lissajous pattern on a CRO has 5 Horizontal tangencies. The horizontal input and

vertical input have the frequencies 100 Hz and 50 Hz respectively. Find out the vertical

tangencies.
A. 10

C. 20

A

fl . Maximum Horizontal Tangencies
fy Maximum Vertical Tangencies

B. 15
D. 25

Maximum possible vertical tangencies = 10
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95. For given op-amp circuit, What will be the input resistance (Ri) needed to produce an output

voltage of -8V is.

R;
AAAA
AAAAS
100kQ
R,
AAAA
A AAA4 - v.=-8V
} U
40 mV
A.0.5kQ B.5.0kQ
C.50k Q D. 0.05k Q
Ans. A
Sol. Ifis an inverting amplifier
Vout — ﬁ
Vin RI
_ -3
R, =Rrx( Vin j:—lOOKx[M]
Vout -8
Ri = 0.5 kQ
96. Data acquisition systems are usually of
A. analog type B. digital type
C. integrating type D. hybrid type
Ans. B

Sol. Data acquisition systems are usually of digital type. InData acquisition systems,
abbreviated by the acronyms DAS or DAQ, typically convert analog waveforms into digital
values for processing. The components of data acquisition systems include: Sensors, to
convert physical parameters to electrical signals.

97. Which of the following does not come under systematic errors in Measurement?

A. Instrumental errors B. Environmental errors
C. Random errors D. Observational errors
Ans. C

Sol. Random errors does not come under systematic errors in measurement.
98. What will be the Voltage Regulation of a transformer in which ohmic losses is 2% of the

output and reactance drop is 6% of the voltage when the power factor is 0.8 lead.

A. 1% B. +2%
C.-2% D. -1%
Ans. C
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Sol. Ohmic loss (%R) = 2%

Reactance drop (%X) = 6%

Cos ¢ = 0.8 lead

VR = [(%R) cos ¢ - (%X) sin o]

VR=2x0.8-6x0.6

VR = -2 %
99. Which of the following is true about electric field boundary conditions, for charge free

region?

. Tangential components of electric field are unequal across the boundary interface.
. Normal components of electric flux Density are unequal across the boundary.

A
B
C. Normal components of electric flux Density are equal across the boundary.
D. All of the above

C

Ans.

Sol. Tangential components of electric field are equal across the boundary interface.

Eit = Eat
Normal components of electric flux Density are equal across the boundary.
Dln = D2n
100. The current in the Resistor R will be?
R=50
2Q f(!
20
100 < 2250
%: :
10v
A.1A B.0.5A
C.0.25A D.0
Ans. D

Sol. After Re drawing the given circuit

Since bridge is in balance condition.
RiR4 = R2R3
~ currentin R = 5 Q branch will be 0.
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101. The state transition matrix for the system.

A 10 is,
11
- . i}
A e 0 B e
0 e te' e']
At t t ]
C. e te D. e 0
0 & 0 te']
Ans. B
Sol. STM o(t) = Lt [(sI - A)!]
-1
|si-A||> 0
-1 s-1
|sI-A[= 1 2[5"1 0 }
(s-1) 1 s-1
1
— 0
s-1 t
st-ap| 7Y Sow=| O
1 1 tet et
(s-1? (s-1)
102. A 8 pole generator with 128 coil has a two layer LAP winding. The pole pitch is
A 4 B. 8
C. 12 D. 16
Ans. D
Sol. Pole pitch = slots
Pole

In double layer winding.
No. of slots = No. of coil = 128

128 _

.. Pole pitch = 16

103. If the spacing between the conductor is decreased then the effect on inductance L and
capacitance C of the line will be

A. L and C will increase B. L and C will decrease
C. L will increase and C will decreases D. L will decrease and C will increase
Ans. D

Sol. L=2x 10‘7In[£1jH/m
r
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104. Corona loss in an AC transmission line is 60 kW. What will be the corona loss for DC

transmission for same line.

A.0 B. 60 kW
C. 20 kW D. 30 kW
Ans. C

Sol. DC corona loss = %(AC corona loss)
1
=3 60 = 20kw

. 1
For same line DC corona loss is 3 rd of AC corona loss.

105. Consider the following statements:
The open-circuit test in transformer can be used to obtain.
1) Core losses.
2) Magnitude of exciting current.
3) Copper losses.
4) Equivalent series impedance.

Correct statements are

A.1,2,3and 4 B. 1 and 3 only
C. 1 and 2 only D. 2 and 4 only
Ans. C

Sol. The open circuit test is used to obtain
— Core losses or iron losses.
— Magnitude of exciting current.

106. For a system the state transition matrix is given below

() - et e3ti2
o(t) = et | a3t o3t _ g2t
Find the determinant of the matrix ‘A’ ?
A. -10 B. -15
C. 17 D. -17
Ans. D
Sol. o@(t) = e?t
do(t) _ p oat
dt

lim do(t) _ A oA©0) _ A
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d¢(t) ~ _4e—4t _3e—3t
dt  |—ge™¥t _3e73t _3¢73t 4 pe 2t

Att =0
A_[4 -3

-7 -1
|A]= 4-21 = -17

107. Two alternator working in parallel having inertia constant 20MJ/MVA and 30 M]J/MVA. What

will be equivalent inertia constant of the system.

A. 12 MJ/MVA B. 8 MJ/MVA
C. 50 MJ/MVA D. 24 MJ/MVA
Ans. A

Sol. H: = 20 MJ/MVA
H2z = 30MJ/MVA

Heq = Py
H; +H,

_20x30

=12MJ] / MVA
50

108. Which of the following statement is true about HVDC.
A. More stability problem
B. Skin and Ferranti effect
C. Ground cannot be used as return conductor
D. No charging current
Ans. D
Sol. * HVDC transmission is independent of frequency. So, no stability problem.
* No skin and Ferranti effect as frequency is zero.
* Ground can be used as return conductor.
* No line capacitance is form, so there is no charging current.
109. Find out the correct statements:
(i) To synthesis a network having series combination of elements, we use Foster 1t form.

(i) Foster first form of driving point impedance consists of parallel LC circuits.

A. only (i) B. only (ii)
C. Both are correct D. Both are incorrect
Ans. A

Foster first form of driving point impedance consists of series LC circuit.
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110.

Ans.

Sol.

111.

Ans.

Sol.

112.

Ans.

Sol.

113.

Ans.

Sol.

Instrument transformers are

A. Used to extend the range of the Ac measuring instruments only

B. Used to isolate the measuring instruments from the high voltage only

C. Used to extend the range and isolate the measuring instruments

D. Not used at generating stations and transformer stations

C

Instrument transformers are used to measure high voltages and high current. They also
provide isolation faulty conditions.

An RLC series circuit has two half power frequencies 52.5 Hz and 47.5 Hz. Find out the

quality factor.

A.5 B. 10

C. 15 D. None of the above
B

Given f1 = 47.5 Hz

f = 52.5 Hz

B.W = (f2 - f1) = 5Hz

And resonance frequency
fo = \/@
fy =+/(47.5)(52.5) = 50Hz

fob 50 _

“Q:(fz_f1)_ 5 10

A power factor meter has:

A. One current and one pressure coil B. One current and two pressure coil
C. Two current and two pressure coil D. Two current and one pressure coil
B

The meter has one fixed coil which acts as a current coil. This coil is split into two parts.
The meter has two identical pressure coil which are pivoted on the spindle.
An energy meter, having meter constant of 1000 revolution / kWh, makes 50 revolution in

20 seconds for a constant load. The total load will be.

A. 9 kw B. 18 kW
C. 27 kW D. 36 kW
A

Meter constant (k) = 1000 rev/kWh
No of revolution = 50
Time = 20 seconds = 20 / 3600 hours
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114,

Ans.

Sol.

Re volutions

Meter constant = ————M—
kwh(energy)

50
20
360020

1000 =

P(KW) x

P(kW) = 9 kw
Total load will be 9 kW.
In the figure Z. consists of a pure resistance. If V = 50V. The value of Z. for maximum

power transfer is :

20 8j0

50./0 Cf) 15

8j0
A. 13 Q B.5-12j
C.5+ 12j D.5Q
A
According to maximum power transfer theorem,
ZL = Zh
As Z =R =\R2 + X3 - Zth|
So,

Zth = (6 + 8j) (6 + 8j) + (2 + 8j)
= (3 + 4j) + (2 + 8j)

=5+12]

ZL=Zmn=5-12j

| Zth* =R, =52 +12% =13
RL=13Q
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115.

Ans.

Sol.

116.

Ans.

Sol.

117.

Ans.

An ammeter is having its deflecting torque varying as the square of the current passing
through it. If a current of 10A produces a deflection of 45°. What amount of current among

given below will cause the full scale deflection?

A.25A B. 15 A
C.20A D. 100A
C

Given, Tgox I2 and Tex 8

At operating condition, (Deflecting Torque = Controlling Torque)
Td = Tc

20« I2

Full scale deflection = 180°

0 (LY
0, (I,

45° (10
180° |1,

2
J =1, = 20A

Stiffness of electromagnetic coupling between stator and rotor magnetic fields in a
synchronous machine is

A. the same as synchronizing power coefficient

B. inversely proportional to the synchronizing power coefficient

C. not related to the synchronizing power coefficient

D. the square of the synchronizing power coefficient

A

Synchronizing power coefficient Psy gives the change in power delivered or received by the
machine per unit change in the torque angle or load angle. A large Psy means more power
for a given change in the angle. The coupling between the stator and rotor magnetic field
is called stiffer if a small change in the angle between the axes of these fields leads to a
large change in power delivered or received. Thus, synchronizing power coefficient and
stiffness of electromagnetic coupling are the same.

In Back to Back test on Transformers, the primaries and secondary are connected in the
following manner-

A. Primaries in parallel and secondary in series

B. Primaries in series and secondary in parallel

C. Primaries in parallel and secondary in parallel

D. Primaries in series and secondary in series

A
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Sol. Transformers are connected back to back such that their primaries are in parallel across
the same voltage source and the secondary in series so that one transformer is loaded on
the other in Back to Back test.

118. A separately excited DC motor has armature resistance of 0.5 Q it runs on a 250V DC
supply drawing an armature current of 20A, 1000 rpm. The Torque developed by motor

A. 43.33 Nm B. 48.53 Nm
C. 45.83 Nm D. 43.83 Nm
Ans. C

Sol. Power = Ebla=T.W
Bl [250-(0.5)20]20

T
w 2nN / 60
T- 240 x 20 x 60 _ 45.83Nm
1000 x 2=
119. Voltage drop is the main consideration while designing a -
A. Feeder B. Distributer
C. Service mains D. All of the above
Ans. B

Sol. Constant current is the main consideration in designing a feeder.
Voltage drop is the main consideration in designing a distributor.

120. For a closed loop system to be stable the gain crossover frequency (wgc) and phase
crossover frequency (wpc) will be related as-

A. Wgc < Wpc B. Wgc > wpc
C. Wgc = Wpc D. None of the above
Ans. A

Sol. If wgc < wpe, in this case both the GM (Gain Margin) and PM (Phase Margin) will be positive.
So, the closed loop system will be stable in this case.

n
121. The fundamental period of discrete time signal x[n] = ej(%j is

A. 6/5n B. 12/5
C.6 D. 12
Ans. D
Sol. Period of x[n],
_2n

Q_O (m)

N

(0]

m — integer
2n

-

:%XS(m=5) =12
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122. When a Transverse electromagnetic (TEM) wave is propagating in the y-direction than

Ans.

Sol.

123.

Ans.

Sol.

124.

Ans.

Sol.

magnetic vector Hy equal to.

A. Ey B. 0O
C. Ex + Ez D. Hx + Hz
B

In TEM wave, both the vectors E and H are perpendicular to the direction of propagation
so, wave is propagating in y-direction.

Therefore, Hy = 0

An inductor designed with 400 turns coil wounds on an iron core of 16 cm? cross section

area and with a gap length of 1 mm. What will be the inductance of the coil?

A. 300 mH B. 322 mH
C. 348 mH D. 388 mH
B

L uoN2A _ 4nx1077 x(400)* x16x10™*
| (1x1073)

L=0.3217 = 321.8 mH
Transfer function of a compensator is given by

(s+a)
(s+b)

G.(s) =

Gc (s) is a lag compensator if

A.a=3,b=2 B.a=-3,b=-2
C.a=2,b=3 D.a=-2,b=-3
A
Pole zero diagram for phase lag compensator.
4jw
O—® >
/ &/

For phase lag compensator
a>b

~ Option A is correct
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125. For a transmission line given;

Ans.

Sol.

Xs =20Q

Xm=5Q

What will be its Z1, Z2 & Z0 for a fully transposed line?
A.Z1=2722=15Q,Z0=30Q B.Z21=22=25Q,20=30Q
C.Z21=22=15Q,Z20=25Q D.Z1=2722=25Q,20=25Q
A

For transmission line,

Z1 =2722=(Xs-Xm)=(20-5)=15Q
Z0 = (Xs + 2Xm) = (20 + 10) =30 Q
21 =2722=15Q

Z0=30Q

%k %k >k
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