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UPPCL AE 2018 ELECTRICAL ENGINEERING MORNING SHIFT SOLUTIONS

ELECTRICAL ENGINEERING (1 Mark Each)

Q1. Consider a signal g (t), such that g (t) = 0 for t < 0. If the Laplace transform of g (t) is G(s), then
with constant 1, the Laplace transform of g (t - 1) is

A, eSTG(s)
B. eG(s1)
C. G(s-7)
D. G(s+T1)
Ans A

Sol —

According to the time-shifting property of Laplace transform,
L {x(l —1, )} =e " X(s)
Then,

L{g(t-7)}=e"G(s)

Q2. The op-amp in the circuit shown in the figure works in linear mode. The output voltage vo is

20 kQ 100 kQ
S ATAYATAY AN
20 kQ

A. 5V
B. 4V
C. 1V
D. 6V
Ans D
Sol —
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20 kQ 100 kQ
AAA AV

20 kQ
NV

L

— 1.2V
- 100 kQ
T

Appling nodal analysis at terminal V"

Vo

yi-12 7 -0 _
20k 100kQ
V=1

Appling nodal analysis at terminal V'~

V7_0+V__ out __
20kQ 100k

According to virtual ground concept

Ve=V"
Therefore,
V =6V

out

¢
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Q3. The causal system represented by G(s)

A. Overdamped

B. Critically damped
C. Undamped

D. Underdamped

Ans B
Sol -
9
G —_ < =
(S) s +65+9

Comparing with the standard transfer function

2
9

G(s)= :

s +28w s+ @’

9

T s7165+9

is


http://www.gradeup.com/

¢

www.gradeup.co gradeup
28w, =6

o' =9= o, =3rad / sec

2x&Ex3=6

c=1

Hence the system is critically damped.

Q4. Auto-transformer is used in the transmission and distribution systems
A. When operator is not available

B. When the transformation ratio for voltage is small

C. When galvanic Isolation is needed.

D. When efficiency of transformer is not critical

Ans B
Sol -

Auto-transformer is used in the transmission and distribution systems where the transformation ratio
for voltage is small.

Q5. The effective charge flowing through a wire is given by, q = 5t sin 4ntt mC. Calculate the
instantaneous current flowing at time t = 0.5 sec.

A.2.5mA

B.3.14 A

C.31.4mA

D.OA

Ans C

Sol -

The effective charge flowing through a wire is given as g = 5t sin(47rt)mC

The current at t = 0.5 seconds

g

dt
i= (5 sin (47t)+ 5t x 47 cos(4zrt))
t=0.5

i=10r =31.4mA

Q6. A linear time-invariant system, initially at rest, when subjected to a unit-step input att =0,
gives a response y (t) = tet for t > 0. The transfer function of the system is
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A s
’ (s+ 1)2
B 1
' s(s+ 1)2
1
C. P
D 1
C (s+1)
Ans A
Sol —

y(t)=te" For 120
1
Lie'l=—o
{e} s+1

Applying differentiation property,

Liex(6)}==—-X(s)
Liie) *5[%}

(S+1)2

~
~
Q\

-
[
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Q7. The following are various energy sources:

Solar
Wind
Tidal
Wave

Gl A o

5. Geothermal

From the above energy sources, the renewable energy sources are

A. 1,2,and 4 only

All the energy sources mentioned above

B.
C. 1,2,and3only
D 1 and 2 only

Ans B

Sol -
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Solar, Wind, Tidal, and Geo-thermal all are renewable energy sources.

Q8. Find the equivalent capacitance, Ceq at the terminals a-b of the circuit.

5 uF 60 uF
/|l [l
| |
6.,
20 ,uF — GMP — 20 MF — ——
o b
A. 80 uF
B. 85 uF
C. 46 uF
D. 20 uF
Ans D
Sol -

The equivalent capacitance between terminals a-b is:

5 uF 60 pF

| ” O a

cq=««5+mnn®u2®+6@

e

C,, =20uF

Q9. The average output voltage of a half controlled bridge converter is measured to be 103.53 V.
If the bridge it supplied from a 230V, 50 Hz sinusoidal source, the triggering angle of the
thyristor in the bridge is approximately.

A.90°

B. 30°

C. 60°

D. 120°

Ans A

Sol —
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The average output voltage of a half wave controlled bridge converter

v . =103.53V

out

v

out

V
:—m 1
. (I+cosa)

230x+/2
T

103.53 = (1+cosa)

cosa=0
a=90°

1,ifn>0
0,ifn<0

u[n] is U (z). The region of convergence for which the z-transform of u[n] exists is
A. |z| >0
B. z| =1
C.lz| >1
D. |z| <1
Ans C

Q10. A sequence u[n] is defined as u[n] :{ for n={-,...,-1,0,1,...,»}. the transform of

Sol —
Consider a signal
Ln>0
uln]=
0,n<0

1

Z{u[n]}zl_ T

z

The region of convergence is

1-z'>0

|Z|>1

Q11. In the given circuit, with the shown Ideal 5V DC source, the magnitude of the total current
drawn from the source at steady-state is

10
| | W

L

5V DCO) =10 10 E 1mH

'\\\r-—u
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A.25A
B.75A
C.5A
D.10A
Ans D

Sol —

g
-
[

s

5vDCO) =10 102 1mH

|||7

Under steady state conditions, inductor is replaced by short circuited
Therefore, 1 ohm resistor parallel with inductor is neglected.

Therefore current drawn by the 5 V source is

I=i=10A
0.5

Q12.n a balanced acb sequence, phase a to neutral voltage is V., = 100.20°V. Line-to-line voltage
Vs is given by

A. Voo = 299 1500y

Vg

B. Va =100450°V
C. Va =100432-50°V
D. Va =1004/3.50°V

Ans D

Sol -

In a balanced acb sequence, ¥, =100./20°

The line-to-line voltage IZC is given by the phasor diagram
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As, phase voltage is shifted by 20 degree and line to line voltage angle will lead by 50 degrees.

Therefore, ZC = 100\/54500\/

Q13. The transfer function G(s) = 5—12 has a 0 dB crossing in its Bode magnitude plot at

A. 100rad/s
B. 0.1rad/s
C. 1rad/s
D. 10rad/s
Ans C

Sol —

1
The transfer function is given by G(S) _—

N

For 0 dB crossing in its Bode plot

w=1rad / sec

Q14. The Impulse response of a causal linear time-invariant system is given as h (t). Now consider
the following two statements:

P: The system satisfies superposition principle.
Q: h(t)=0fort<O.

Which of the following is true?

A. Pisfalse and Qis false.

B. Pisfalse and Qis true.
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C. Pistrueand Qis true.
D. PistrueandQis false.
Ans C

Sol -
The impulse response of a causal linear time-invariant is given as h (t)
The first statement is true because only linear systems follows superposition principle.

The second statement is true because the given system is causal since

h(t)=0 t<0

Q15. A water holler at a home in Lucknow is switched to the AC mains supply power. The
frequency of instantaneous power consumed by the boiler is

A. 100 Hz

B. 50 Hz

C.30Hz

D.0Hz

Ans A
Sol -

The frequency of instantaneous power is twice the input supply frequency.

Q16. For an ideal single phase transformer with primary to secondary turns ratio of N: 1, the ratio
of instantaneous input power to instantaneous output power is

A.N%:1

B.1:1

C.1:N

D.N:1

Ans B

Sol —
Given that

Np _N_
N, 1

N:1

Then the instantaneous input power to instantaneous output power is given by
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Q17. An electrostatic field is given by . = k§+ 2y]f +2xj V/m. Find the work done in moving a

point charge Q = - 20 uC from the origin to (4, 0, 0) m. (/J) are the unit vectors along x, y

axes.
A. 40 W
B.80)
c.80

D. 40 kJ

Ans C

Sol —

An electrostatic field is given as

The work done in moving a point charge O =—-20 uC from the origin to point (4, 0, 0)
w=V.Q

V=—[Ed

As y ordinate doesn’t changes along the path therefore y = 0, then dy =0

Putting y = 0 in Electric Field and integrating wrt to x,

V= [Lrde= LT = Lrig)=—ap
[Sxdr=—2[+] =--[16]

0
W =-4x-20
W=80 uJ

Q18. A parallel-plate capacitor has an area A = 2 x 10* m? and a plate separation d = 1 mm.

2
Permittivity of free space, ¢,=8.85x10" Ncmz . its capacitance is,

A.4.23 nF
B.1.77 nF
C.4.23 pF
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D. 1.77 pF
Ans D

Sol —

A=2x10"m?
d=1mm

C2
Nm

€,=8.85x107"

2
e, A
d
8.85x10" x2x10™*
10°
C=177x10"F
C=1.77pF

C

C=

Q19. What is the total electric flux through the surface of a sphere that has a radius of 1 m and

carries a charge of 1 pC at its center? Coulomb constant is given by
1

4r €,

k =

e

=8.99x10°N-m?/C?; €ois the permittivity of free space.

A.0.28 x 10° N.m?
B.1.13 x 10° N.m?
C.3.98 x 10 N/C

D. 8.99 x 103 N.m?/C
Ans B

Sol -

Total electric flux through the sphere is given by

p=—"
e()
-6 6
b= 0 _0113x10° =1.13x10°
e, 885x10

Q20. A three-winding transformer is connected to an AC source with 50V rms as shown in the
following figure. Voltages induced in the secondary windings are 2 V rms and 8V rms. The
output rms voltage Vo is,
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@ =2V |
| 3
Eov -
= O
A.-6V
B.10V
C.-10v
D.6V
Ans A
Sol —
L ]
- =2V g
+ {
50V % ‘ Vo
' ff‘é 8V -
L ]
Taking Dot side be positive end and apply KVL loop in secondary terminals
V,-2+8=0
V,+6=0
V,=-6V

Q21. A DC-DC buck boost converter is operated with continuous current mode. If the Input
voltage is 50 V and the duty cycle of the switch is 0.6, the output DC voltage is

A.50V

B.35V

C.65V

D.75V

Ans D

Sol -

The output DC voltage of Buck-Boost converter is given as

oV
V = s
" (1-9)
Where,

13
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0=0.6
and
Ve =50V

Putting the values of dandV

= 2030 _ 30 _75volts
(1-0.6) 0.4

Q22. A circuit with a resistor, inductor, and capacitor in series has a resonant frequency of fO Hz.
If all the component values are now doubled, the new resonant frequency is

A. fo/2

B. f0/4

C.2fo

D. fo

Ans A

Sol -
Resonating frequency = f,

The formula for the resonating frequency for series R-L-C circuit is given by

1
- Hz
Jo 27JLC

Now, both the values of inductor and capacitor is doubled.

Therefore, new resonating frequency is

Jo _
1
fo Aﬂ\/2L.2C
Jo_y
1,
r-%

Q23. A single phase full bridge voltage source inverter is operated with SPWM (sinusoidal pulse
width modulation). The input DC voltage is 100 V. If the amplitude modulation index is 1,
the rms value of fundamental component of output voltage is

A.141.4V

B.50.3V
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C.70.7V
D.90.7V
Ans C

Sol —

For PWM full bridge inverter

=0.707xmxV,,
ot pgamenat 0.707x1x100

Vo, =707V

OUl fq .

Out‘/imdamenlal

Q24. The equation e, = —%, where efis the emf and ¢ is the flux linkage in a single-turn coil, can

best represent
A. Faraday’s Law and Lenz Law
B. Faraday’s Law
C. Lenz Law and Biot-Savart Law
D. Biot-Savart Law

Ans A

Sol —

The equation e, = —% represents the faraday’s law of electromagnetic induction which states the

rate of change of flux and Lenz’s Law which states that the flux produced opposes the rate of change of
flux.

Q25. A load-flow program is run twice. In the second run, the previous reference bus gets changed
to a PQ bus. Which one of the following statements is true?

A. The system losses as well as complex bus voltages will change.

B. Load flow result will remain same in all aspects.

C. The system losses will be unchanged but the complex bus voltages will change.

D. The system losses will change but the complex bus voltages will remain same.

Ans C

Sol -

When a load-flow program is run twice, in the second run, the previous reference bus gets changed to
PQ bus then the losses in the system remains unchanged but the complex bus voltages will change.

Q26. In the diode circuit shown vi=10sin 314.159t V and VR =5 V. Assume the diode to be ideal.
The maximum and minimum values of the output voltage (vo) are, respectively,
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AN NN,

| w
- T

A.+5Vand-10V
B.+10Vand-5V
C.10Vand-10V
D.+5Vand-5V

Ans A
Sol -
R,
_‘.;.\'-_I /\\;A‘-;'"n‘———
%
| S; T
Vi Vo

During the positive half cycle, when the input supply is below 5V, then the diode will be reverse biased
therefore the input voltage will be the output voltage. And when the input supply is greater than 5V,
then the diode will become forward biased therefore the output voltage becomes 5 V.

Therefore, the maximum value of output voltage is 5V

Now, during the negative half cycle, the diode is always the reverse biased therefore the minimum value
of output voltage can go up to 10 V.

Q27. The open-loop gain-bandwidth product of an op-amp is given as 10,000 Hz. The op-amp is
used in an inverting amplifier as shown in the figure. The bandwidth of the inverting
amplifier is

Vin
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A. 5000 Hz
B. 2000 Hz
C. 10,000 Hz
D. 1000 Hz

Ans B

Sol —

20 kQ 100 kQ

Gain x Bandwidth product = Constant = 10,000 Hz

Now, the gain can be calculated as

. _ V-and
Applying nodal analysis at
V-=0V
V=0 _0-V,
20kQ2  100£Q2
Gain=|—*|=5
Bandwidth = e, 0tg =2,000Hz

¢

gradeup

Q28. The compensating winding in a DC machine

A. is located a commutators.

B. is located on pole shoes.

C. is located in armature slots.

D. is located on the commutating poles.

Ans B

Sol -

The compensating winding in the DC machines is located in the pole shoes.
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Q29. A triac based single phase voltage regulator feeds an R-L load as shown in the figure. What
is the range of triggering angle for which the output voltage v, is not controllable?

=3

100

@

j10 0

EF ¥
g I e VAVAYAY o

A.90° < a < 180°
B.0°<a<45°
C.45°<a<90°
D.45°< o <180°

Ans B
Sol -

For controlling the load the minimum value of firing angle must be greater than the load phase angle.

Therefore, ¢ = tan™' (a)_Lj =tan! (E =45°
R 10

Firing angle for which the output voltage is uncontrollable is

Ogaming¢

0<a, <45°

Q30. A transmission line of surge impedance 300 Q is connected to load of 300 Q. The reflection
coefficient of transmission line at the load end will be

A.-1

B.+1

C.2

D.0

Ans D
Sol -
Surge impedance = 300 ohms

Load impedance = 300 ohms
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Z.—7
Reflection coefficient of transmission line at load end = =< —£
Zo+Z,

Therefore, 7. =0

Q31. To ensure successful turn-on of a thyristor, the minimum gate pulse width of the thyristor
gate pulse should be sufficient to ensure the cathode current to reach

A. the holding value of thyristor current

B. the peak value of thyristor current

C. the latching value of thyristor current

D. 50% of the peak value of thyristor current

Ans C
Sol -

To ensure the successful turn-on of a thyristor, the minimum gate pulse width of the thyristor gate pulse
should be sufficient to ensure the cathode current to reach the latching value of thyristor current.

Q32. For a non-ideal single-phase transformer, which of the following is not true?

A. Open circuit test can reveal resistance and leakage reactance of transformer windings.

B. Open circuit test reveals approximately the magnetizing inductance and the core-loss
resistance.

C. Short circuit test reveals approximately the resistance and leakage reactance of the
transformer windings.

D. Open circuit test is usually done on the low voltage side of a transformer.

Ans A
Sol —

For a non-ideal single-phase transformer, open circuit test can reveal resistance and leakage reactance
of transformer windings.

Q33. The purpose of emitter bypass capacitor in a CE BJT amplifier is to
A. increase the mid band voltage gain of the amplifier

B. provide a stable biasing for the amplifier

C. place the Q-point of the transistor in active region

D. prevent saturation of the amplifier

Ans A

Sol —


http://www.gradeup.com/

¢

www.gradeup.co gradeup

The purpose of emitter bypass capacitor in a CE BJT amplifier is to increase the mid-band voltage gain of
the amplifier.

Q34. The SCR in the circuit is turned on at t = 0. The conduction time duration of the SCR is

N~
L~

%

A. VLC

B. 2nvLC

C. TvVLC

D. 1/(2rvLC)
Ans C

Sol —

The conduction time of the thyristor in one complete cycle is
t, =n\LC

This can be seen by drawing the output voltage waveform.

Q35. Two inductors of 5 H and 4 H have mutual inductance of 2.5 H between them. The coupling
coefficient is

A.0.56

B.1.78

C.4.47

D.0.125

Ans A

Sol —
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L =5H

L,=4H

M =k\LL,

M =2.5H

2.5=k\5%x4

k= 25 =0.56

J20

Q36. A single phase power transformer is to be energized (switched on to the input supply) to
have minimal inrush current. The switching-on instant should be at

A. Zero input voltage

B. 1/V2 of the maximum input voltage

C. % of the maximum input voltage

D. Maximum input voltage

Ans D
Sol —

When a single phase transformer is energized by input supply to have minimal inrush current, then the
switching-on instant should be at maximum input voltage.

Q37. An ideal air-core coil has an inductance of 2 mH. The number of turns of the coil is doubled
and its length is halved. Assuming that the inner cross-sectional area of the core remains
constant, the new inductance of this altered air-core coil is

A.4 mH

B.16 mH

C.32mH

D.8 mH

Ans B

Sol -

NZ
La| —
/
Where N is the total number turns and
L is the length of the coil

Putting the values and finding the ratio, we get

L =16mH
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Q38. In the given Wheatstone bridge, R1 = 500 Q, R3 = 200 Q. The bridge is balanced when R; is
adjusted to 125 Q. Determine the unknown resistance Rx.

A.R«=100Q
B.Rx=125Q
C.Rx=200Q
D.Rx=500Q
AnsD

Sol -

=
=
i)

Galvanometer

/
)
-
v

el
[ =]

Z
O —]
=]

=

A~

|
_)\f'u"\-" '\'__'Nv"\»-" A A—

By the condition of wheat stone bridge,

Rl 'Rx :Rz 'R3
SOOXRX =200x%x125
Rx=50Q

Q39. The minimum phase attained for the frequency response of a causal system

s+10 . .
G(s)= Gi)(s+2) as the frequency varies from 0 to o= rad/s is
. -90 degrees
.-180 degrees

. 180 degrees

O 0O ® >

. 90 degrees

22
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Ans A
Sol —
s+10
G(s)=———
() s7+35+2
2
£G(jo)=tan” (ﬁj—tan_l 2=
10 3w

At jo=0=Z2G(jw)=0
At jo = 0= LG (j@) =90°~180° = —90°

Therefore, the minimum phase attained is —90°

Q40. A BJT biasing circuit is shown in the figure. The transistor is operating in the active region
with Vge = 0.7 V. The value of collector current in mA is
Vcc = 12 V

Rg=300 kQ Rc=2kQ

=100

Re=1kQ

A.1.210
B. 4.813
C.2.817
D.3.512
Ans C
Sol —
Vccz 12V
Rs=300 kQ Re=2kQ
=100

RE:]. |(Q
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Ve =0.7V
Applying KVL in input loop:

Vee =(Ryx1y) =V —((B+1)I; xR, ) =0
12—-(300x1,)-0.7-101x1, =0
11.3-4021, =0

I, =0.0281mA
I.=pI,=100x0.0281=2.81mA

Q41. A Buchholz relay is used for

A. None of the options

B. Protection of a transformer against internal faults

C. Protection of a transformer against external faults

D. Protection of a transformer against internal and external faults

Ans B
Sol -

A Buchholz relay is used for protection of a transformer against internal faults.

Q42. Consider the following Laplace transforms of certain signals. For which of the following, final
value theorem is not applicable?

A s-1
T s+2

B s+1

s+2)(s+3)

[

CS+

Ans C
Sol -

For the final value theorem of the Laplace transform to be holds good, the system must be stable.

s+1
Therefore, from the options
S p—

and therefore the final value theorem cannot be applied.

is unstable because the pole lie on the right hand side of the s-plane
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Q43. The graph of an electrical network has N nodes and B branches. The number of links, L, for
any tree spanning all nodes is given by

A.B-N+1
B.B+N
C.N-2B+1
D.N-B+1
Ans A

Sol —

The number of links in the graph is equal to the B— N + 1 which is also equal to the total number of KVL
equations in the network.

Q44. For operation in the normal active mode for a BIT, which of the following conditions is true?
A. Both B-E and C-B junctions should be forward biased.

B. B-E junction should be forward biased and C-B junction should be reversed biased.

C. Both B-E and C-B junctions should be reversed biased.

D. B-E junction should be reversed biased and C-B junction should be forward biased.

Ans B
Sol —

For the operation of BJT in forward active mode or normal active mode, the base to emitter junction is
forward biased and the collector to base junction is reversed biased.

Q45. Inductance of a power transmission line increases with
A. Increase in spacing between the phases conductors

B. Increase in diameter of the conductor

C. Decrease in line length

D. Increase in load current carried by the conductor

Ans A
Sol -

The inductance of a power transmission line is increased with increase in spacing between the phase
conductors.

2
Q46.The inductance of a certain moving-iron ammeter is expressed as L = 10 + 36 —%uH, where

0 is the deflection in radians from the zero position. The control spring torque is 25 x 10®
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Nm/radian. The deflection of the pointer in radians, when the meter carries current of 5
Arms,is

A.2.0

B.1.2

C.24

D.1.0

Ans B

Sol —

2
Given that the inductance of the moving-iron type ammeter is givenas L =10+36 — IMH

K =25x10"°Nm/radian

1=54

For the balanced null operation,
Deflecting torque = Controlling torque

Ko=1p L
2 d

25><10_6><t9:%><(5)2><(3—§)><10_6

o=3(3-4]
2 2

20 = 3—9
2
0_s
2
0 =12rad
Q47. The time constant of the causal system represented by G(s) = ﬁ is

A. 5 seconds

B. 0.2 seconds
C. /10 seconds
D. 10/mt seconds

Ans B
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Sol —
. . 1

Given systemis G (s)=——

s+5

o . . 1
Comparing with the standard time constant system i.e. G(s) = "
+7s

7=0.2sec

Q48. A 3-phase transformer bank is realized using three identical 1100/230V, 10 kVA single phase
transformers connected in delta-delta. If one of the single phase transformers develops a
fault and is removed, the maximum load that the transformer bank in open delta can

supply is
A.5.77 kVA
B.17.32 kVA
C. 11.54 kVA
D. 30 kVA

Ans B

Sol —

When the operation is carried out in V-V or open delta connection,
Only, 86.6 % of the rated capacity is available

Therefore, 20x0.866 =17.32KVA

Q49. Kelvin double bridge is best suited for the measurement of
A. High resistance

B. Capacitance

C. Low resistance

D. Inductance

Ans C
Sol -

Kelvin double bridge is best suited for the measurement of low resistance.

Q50. Find the equivalent resistance, Req, l0ooking into the terminals of the following circuit as
indicated.
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4L) 1 L2
.-'ﬂ'-.-'} . i .-"-"-. I
f;‘_ 25)
"r"‘.l;.'l.. ’
—-
,..-" B
< 60 < 3L}
80 >
A.15.2Q
B.12.4Q
cC.10Q
D.14.4Q
Ans D
Sol —
4 () 1 €2
':-r ll"."‘“I"-."“‘I"q. A " f‘ﬂl‘i"lll'v'l-'\'
>
= 210}
R. ’ 3
Y < 5 )
* s I
S60 <30
¥ < <,
(- " h'-.-'l..'u "".'-'ﬁ'-,.'

For finding the equivalent resistance,

6 ohm and 3 ohms are in parallel

¢

gradeup

Then, parallel of 6 and 3 is in series with 2 ohm resistor and 5 and 1 are in series and whole combination
of both branches are in parallel and combined to these two are in series with 4 and 8 ohms resistor.

Therefore, the value of equivalent resistance is calculated as

R, =1440

ELECTRICAL ENGINEERING (2 Mark Each)

28
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Q1. A single phase full bridge voltage source inverter is operated in 180° mode with square wave
output. If the input DC supply is 100 V, the rms value of the fundamental output voltage
is

A.90V

B.70V

C.50V

D.80V

Ans A
Sol —

When a single phase full bridge voltage source inverter is operated in 180° conduction mode with
square wave output.

v, =100V

The fundamental value of the output voltage is given as

OUL fundamental

22

:—XlOO
T

=90.03V

Q2. Consider the system in the figure shown. The input to the system is R(s) and the output of
the system is C(s). The system is of Type

R(5) 4+, | 1 1 C(s)

L 19

=
il et

£q

LI

A.2
B.3
C.0
D.1

Ans C
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Sol —
R;5_+_ﬂ.r 1 1 Cis) :
"3 LA )
3
1

The total open loop gain is G(S) = m
s(s

Now, the closed loop transfer function is

G(s)
") =56 6) 1)

%(s+2) 1

1+[%(§+2):| s +2s43

As seen from the closed loop transfer function, there is no pole at origin therefore the type of the
system is zero.

Q3. A factory draws 100 kW at 0.8 p.f. lagging from a 3-phase, 11 kV supply. It is desired to raise
the p.f. to unity using capacitor bank. The total power rating of the capacitor bank is

A. 62.5 kVAR

B. 75 kVAR

C. 100 kVAR

D. 50 kVAR

Ans B

Sol -

A factory consumes 100 KW of power at 0.8 p.f lagging

Now, to make the power factor to unity, the capacitor bank is inserted

The rating of the capacitor bank is
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P=Scos¢

100 =85x0.8

S =125KVA

QO =Ssing

0=125x0.6 =75KVAR

Q4. A segment of a circuit is shown in the figure below. If Vg = 5V and V¢ = 4sin2t V, the voltage

V_is
.
+ 1A
<50
r-. | |
ZA + -
20 S Vi
'n.{ ML €
[ i
A.3—-8cos 2tV
B.16 cos 2tV
C.16sin 2tV
D.32sin 2tV
Ans D
Sol —
? 1A
4
%isn
-
A + -
= V. I
L{éZH ¢ £
[ ] l'lt

Applying KCL at common node,

31
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v, dv,.

2——R+leLdz+c =0
5 L dt

dv,

2—§+leLdz+1- 0
52 dt

dv 1
1+ —S=——|V,dt
dt 2J. k

d,, . 1
1+E(4sm2r)=—5jVLdt

2(1+8cos2t) = —[ ¥, dt

%(2+16c0s2t) =-V,

0-32sin2t=-V,
V, =32sin(2t)V

Q5. In a boost converter shown in the figure, the duty cycle is 0.5. The inductor current is assumed
to be continuous. Capacitor Cis assumed to be very large. If the switching frequency is 20
kHz, the peak to peak inductor current ripple is

S O W T [~

L LY (0 M

2 mH

+

'|.-'I e — -

2ov | - 4 Vo g %
s

=

VI

A.0.25A
B.0.35A
C.0.15A
D.0.45A

Ans A

Sol —

'
‘JI r——— +
20V - £ Vo

I
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The peak to peak ripple inductor current is given as

ar=s

1L
0.5% 20

= 5 —=0.25A
20x10°x2x10

Q6. The switch in the circuit has been closed for a long time, and it is opened at time
t=0.Findv (t) fort>0.

_ 1=0
rﬁ: a_ = 18
20v () 90 = j - 20 mF
L 9
A.v (t) = 1520tV
B.v(t)=0V
C.v (t)=15e>tV
D.v(t)=15V
Ans C
Sol -
30 «7'; _ﬁﬂ 1 Q)
—A\ 1 M
0V N 9 > =2 3
20V (:/ ,Q§ v == 20 wF

For t <0 capacitor is open circuited
V.(07)=15v
Fort >0, the circuit becomes source free,

Ve(t)=Ve(07)e 7V

33
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7=RC=10x20x10" =0.2sec
Vo()=15-¢ o2y
V. (t)zlSe’S’V

Q7. A combinatorial circuit is described by a function as the sum of min-terms. The function is
defined as f(A,B,C) = >m(0,1,2,3,4,5,6)

Ais the MSB and C is the LSB. The minimized expression of the function is

A. A+B+C

B. ABC

C. A+B+C

D. B+C

Ans A

Sol -

A+B+C

Q8. For the circuit shown in the figure, find the node voltages vi and va.
1 €2

A A

A.vi=4V,v;=-28V
B.v1=8.33V,v;=10.33V
Cvi=6V,v;=8V
D.vi=-7.33V,v;=-533V

34
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Ans D
Sol —
10Q
2V
L | o V2
2A(d) 220 102 (})7a

Applying the concept of super node i.e. KCL

N0, %70,
2

=2V +V, +28

V,=-20-2V,

Now, applying KVL at super node:
—V,-2+V,=0

V,=V,+2

Equating both equations, we get

V,=-733V
V,=-533V

Q9. An open circuit test is conducted on an 1100/110 V, 50 Hz single-phase transformer with
instruments connected on the low voltage side of the transformer. The voltmeter reads
110 V. The ammeter reads 2A. The wattmeter reading is 65 W. The approximate core-loss
resistance and magnetizing reactance, referred to the low voltage side, are respectively,

A.1.8615(Q, 0.5757 Q

B. 18615, 5757 Q

C.186.15Q0,57.57Q

D.18.615Q, 5.757 Q

Ans C
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Sol —

A single phase transformer of 1100/110 V, 50 Hz

v, =110V
I,=2A
P, =65W

F,=V,1,cos¢,

o

cosg, = __% =03
Vi —110x2

¢, =cos™ (0.3)=72.81°
sing, =0.96
I, =1 cos¢ =0.64
I, =1ssing =194
v, 110

R =-2=—=183.33Q
I, 06
Xm=IV—":57.89Q

These options are not given in the questions but comparable to the option C

Q10. A 240 V DC shunt motor has an armature resistance of 0.6 Q. The full load armature current
is 30 A. The ratio of the stalling torque to the full load torque when a resistance of 1 Q is
connected in series with the armature is

A.6

B.5

C.3

D.4

Ans B

Sol —

The full load armature current is 30 A

When 1 ohm resistor is connected in series then the total resistance becomes 1.6 ohms.

Stalling torque is torque at which speed falls to zeroi.e. N =0

Na£:>E =0
& b
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0=E,-I R,

0=240-7, x1.6

I, =150A

Tal,

M = 150 =5

Tiiroaa 30

Q11. Find Norton equivalent resistance, Ry, and equivalent current source, in, at terminals a and
b of the circuit.

8Q
A O g

40

24 (1) gsg

o b

o
o <
o)

A.RN=4Q,In=1A
B.RN=5Q,In=2A
C.Rv=3.530Q,In=0.71A
D.Rn=12Q,In=2A

Ans A
Sol -
8Q
L AN O a
| Zae |
INO R 50
A <
[ @ 12v ]
Y AN o b

8Q
For Norton resistance, replace the sources by their internal resistance.
Voltage source is replaced by short-circuited and current source is replaced by open-circuited.

Then finding the equivalent resistance across terminals ab:

R,=R,=R,=20||5=4Q

37
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Then finding the Norton current /,,, a-b terminals is shorted and therefore the 5 ohm resistor is

eliminated.
Then finding current in branch a-b

I, =1A

K

Q12. The positive value of K for which {1 + G1)(s+2)

} will have zeroes on the right-half of the

complex s-plane is
A. No such K exists
B. 20
C.10
D.0.1

Ans A

Sol -

Applying Routh-Hurwitz criterion,
(s+1)(s+2)+K=0

s’ +3s+(2+K)=0

For K >0, no such value exists so that zeros lies in the right half of the s-plane.

Q13. Incremental fuel costs in Rs/MWh for a plant consisting of two generating units are given by

9 _ 0.4P, + 400 and ar
dh, dp,

= 0.48P, + 320

The allocation of loads P1 and P, between generating units 1 and 2, respectively, for minimum
cost of generation to serve a total load of 900 MW, neglecting losses, is

A. 200 MW and 700 MW

B. 500 MW and 400 MW

C. 400 MW and 500 MW

D. 300 MW and 600 MW

Ans C
Sol —

The incremental fuel cost is Rs/MWh are:
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E =0.4F +400

dR

dF,

d_z =0.48PF, +320

2

The total load shared by both generating units is:
B+P =900 ..., eq(1)

Equating the both incremental cost equations, we get
0.4F +400=0.48P, +320

0.48P, =0.4P +80 ..oovrvererrereen, eq(2)

Substituting the values, we get

P, = 400MW
P, = 500MW

Q14. The Zener diode in the circuit has a Zener voltage, V, of 15 V and power rating of 0.5 Watt.
If the input voltage is 40 V, what is the minimum value of Rs that prevents the Zener diode
from being destroyed?

Vin=40V =5

A. 1500
B.550Q
C.250Q
D. 750 Q
Ans D

Sol -

Vie=d40V —/—



http://www.gradeup.com/

¢

www.gradeup.co gradeup
V. =15V
v, =40V
P =05W=V_-1I
I :LA
30

The minimum value of Rgthat prevents Zener diode from being destroyed.

Iz — m_Vz
RS

1 40-15

30 R,

R, =750Q

Q15. A current of —8+6J§(sin ot +30°) A is passed through three meters. These are a zero-
centered PMMC meter, a true RMS meter, and a moving iron instrument. The respective
readings (in A) will be

.8,6,10

.-8,6,10

.-8,10, 10

.8,6,8

O 0O w >

Ans C

Sol -

A current of —8+ 6\/5(Sin wt +30°)A is passed through a zero-centered PMMC meter, a true RMS
meter and a moving iron instrument.

In PMMC instruments only DC component of current is measured.
Lovpie =—8A

In true RMS meter and moving iron instruments both measure AC current value and both values will be
same.

Qile. ]E sin(t)sin(3t)dt =

A. 2n
B.m
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C. /2
D.0

Ans D
Sol —
1§

J’sin(rj sin(3t) dt =

]

sin(t) . sin(3t) Is even function therefore the limits becomes,
T

2I sin (¢)-sin (3¢ )dt

0

Using the formula, 2sin Asin B =cos(A4—B)—cos( A+ B)

]T‘[COS(%) - COS(‘”)] dt = ]{COS(Zt)dl —j‘cos (4t)dt

[smgzt)}” _{smfz)}” i

Q17. A sinusoidal AC voltage source feeds a pure inductor through a diode as shown in the figure.
The duration of conduction (in degrees) of the diode in one input power cycle is

[~
el

A. 90°
B. 30°
C. 360°
D. 180°

Ans C

Sol -
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@

The duration of conduction of diode in one input cycle is 360°.

Q18. An ammeter with range of 0 to 100 pA has an internal resistance of 100 Q. For extending its
range to 0 to 500 pA, the shunt resistance required is

A.25Q

B.20Q

C.22.22Q

D.50Q

Ans A
Sol —

An ammeter with a range of 0 to 100pA has an internal resistance of 10002

Now, the ammeter range is increased for the range of 0 to S00uA , then the shunt resistance inserted is

R — m
m—1
1 500

new

Iold _m_

Ll 10
"T5-1 4

) " for n = {-e=... -1.01,...., e=}. Consider a
0,ifn<0

sequence x[n] = n%a"u[n], where a is a positive constant. The z-transform of the sequence
with appropriate region of convergence is

Q19. A sequence u[n] is defined a5u[n]_{
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Ans B

Sol -

Ln>
u[n] :{O’I;i% For n ={—OO, ...... ,—1,0,1,..... ,OO}

1 z
The z-transform of a"u[n] is —=
l-az z—a

Using the multiplication by n property of z-transform i.e.

Z{nx[n]} :—Z%X(z)

:_Z{cﬁ azz}_z{M}_az{(a—kz)(a—Z)}
(z-a) (z-a) (z-a)
:az{(a+z)(z—a)}:az(a+z)

(z-a) (z-a)

Q20. A BJT current source is given in the figure. Assume the Si-PNP transistor to operate in active
region. The value of current | in mA is
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Re =2 kD
.Y, '\,-'\" A . ——
VAV /
11
* t N -
— Vz=5V
12v S R,
Ra= 1k
A.2.15
B.5.25
C.1.85
D.4.1
Ans A
Sol —
Re=2 kO
FAY ..".'\_\.-'"\-V.-" — |
11
+ T N ’
T Vz=5V
VT - o
Re=1k0

Applying KVL loop at input side through Zener diode as it regulates the voltage across the emitter
resistance.

V.=1 R, =V, =0
5-1,x2kQ-0.7=0
43=2x10"x1,

I, =2.15mA

And as [ is not given, we assume that f is very large.

Therefore, I, =1, =1=2.15mA

Q21. A power system has three synchronous generators. The turbine-governor characteristics
corresponding to the generators are

P1=50(50—f), P2 = 100(51 — f), P3 = 150(52 — f)
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Where, f denotes the system frequency in Hz, and P1, P2 P3 are the power outputs of the turbines
in MW. Assuming generators and transmission network to be lossless, the system
frequency for a load of 700 MW is

A.49.5 Hz

B. 48 Hz

C.47.5Hz

D. 49 Hz

Ans D

Sol —

B =50(50- f)
P,=100(51- 1)
P, =150(52- f)
P+P +P, =700

50(50— f)+100(51— f)+150(52— /) =700
2500-50 f+5100—-100 f +7800—-150 f =700
15400—-300 f =700

15400 —-700 =300 f

f =49Hz

Q22. A charge g1 =7 uCis located at the origin, and a second charge g2 =- 5 uC is located on the

positive x-axis, 0.3 m from the origin. Find the electric field at point P, which has

coordinates (0, 0.4) m. Coulomb constant is given by, k_ = LI 8.99x10°N.m*/C?; ¢, is
T €,

the permittivity of free space; (f,}') are the unit vectors along x, y axes.
A. —(2.5/’+1.1j')x105N/C
B. (2.5f71.1]A')><105N/C
C. (1.1f+2.5j)x105N/C

D. —(1.1/’+2.53)x105N/c

Ans C

Sol -

E=—2

dre, r* "
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-5)( —0.3a,+0.4a
E= 1 ! a +( ) - -
4re, |0.16 7 0.25 0.5

7 . 5x03 . 5x04
a,+ a, — a
0.16 © 0.25x0.5 * 0.25x0.5

E =8.99x10° [ 7 _>x04 }3 +[m}av
0.16 025x0.5] " 0.25x05]"

E=(11i +2.5])x10°N/C

E=8.99x10° xlO_ﬁl:

Q23. The terminal voltage of an ideal DC voltage source is 12 V, when connected to a 2 W resistive
load. When the load is disconnected, the terminal voltage rises to 12.4 V. What are the
values of source voltage, vs, and internal resistance, R, of the source?

A.vs=10V,Rs=8Q

B.vs=12.4V,Rs=2.4Q

C.vs=12V,Rs=40Q

D.vs=124V,Rs=4Q

Ans B

Sol -

When the load is disconnected i.e. open-circuited, the terminal voltage is 12.4 V
Therefore, the source voltage is 12.4

And, when resistive load of 2 W, the terminal voltage seenis 12 V.

Therefore, internal resistance is 2.4 ohms.

Q24. A single phase AC distribution line supplies two single phase loads as shown in the figure
below. The impedances of line segments A-B and B-C are j0.25 Q and j0.35 Q, respectively.
The voltage drop from Ato Cis

®  jo2sa @ jossa O
r

230V AL

30 A 40 A
0.8 p.f. u.p.f.
lag
A.45-j30V
B.30—-j4.5V
C.45+j30V

D.30+j45V
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Ans C
Sol —
®  jozsa @ joisa @
230V AC
30 A 408
0.8 pf. u.p.f.
lag

I, =30Z—cos™ 0.8=30£-36.87°A

1. =40£0°A

Ly =1,+1.=6648/-157°A

V =(66.482-15.7°)-(0.25290°) +(40.£0°)-(0.35£90°)
V =30.34/81.47°

Vv =(45+,30)V

Q25. In the circuit shown, assume that the voltage source and transformers are ideal. The AC
voltage source is 10vV2 sin (100mtt) V. The rms value of the current flowing through the 1 Q
resistor is approximately (rounded off till first decimal place)

10 -

Ac@ 100
[

AN

1:10 10:1
Ideal Ideal
transformer transformer

A.9.1A

B.0.9A

C.0.1A

D.10.0A

Ans C

Sol -

47
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10

YW

2 ™
- )
acfy 3 -:;\ g :3:‘;100

= - &
K I:— < i
110 “10:1
deal |deal
transformer transformer

AC voltage source is 10x/§ sin(lOOm)V

Transferring the 10 ohm resistor to primary side with the transformation ratio of 10:1
R’ = 1000 ohms

Total equivalent resistance in secondary terminal of 1:10 transformer is

R” =1000 + 1 = 1001 ohms

Now, referring the R” to primary side or at source side

R” (new) = 10.01 ohms

Then the rms value of the current flowing in the 1 ohm resistor and source rms voltage at secondary
side is 100 V

I = iol =0.0999 = 0.1A

HINDI (1 Marks)

a1. U T fawedl & @ & A1 fawed U gU e &1 Tuiar 6l 82
Veq : 3@

INGICE|

B. T8

C.dre
D. g4

Ans C
Sol -

e

q2.feu U TRt ¥ @ waifud I gae] A QT T e B R B |
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TEIaRT : &1 Bl
A.1d Feeranr
B. HCTs Hl
c. 518 e
D. TS BT

Ans A

Sol -

CINECIREI NREEANGI

Q3. Gt Ui & FHert same H BIfe ot 3kl & ol A ¥ F1 Wleax T 8?
A. fermer

B. 9

C.ddi

D. YTl

Ans A
Sol —

fermer

a4.feU T fowedl & ¥ BH W Ao e o wee &1 wel WR-favg @
ATS + 9
B.R +
¢+

p.f5 + @

Ans C

Sol -

.+ 3

as.feu U fawedl § ¥ HF I1 A A foRe Wse &1 gat o g2
-‘ll®di3‘l\fll(152la

A. TorgT o1g ot = 7 |

B. o & 9 AT &1

.o sga A wg |
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D. S ¥ X1 &I Y BT

Ans A

Sol -

e &g Mg a &

GENERAL KNOWLEDGE (1 Marks)

Q1. Nuremberg is associated with which of the following events?

A. Trials of war criminals at the end of World War I

B. The place where the leaders of the world met to deliberate on steps that should be taken to maintain
peace and harmony at the end of World War |

C. Trials of war criminals at the end of World War |

D. The place where the leaders of the world met to deliberate on steps that should be taken to maintain
peace and harmony at the end of World War Il

Ans A
Sol -

Nuremberg is associated with trials of war criminals at the end of World War Il.

Q2. Which of the following persons won the most number of Wimbledon Ladies’ Singles titles?
A. Venus Williams

B. Serena Williams

C. Martina Navratilova

D. Steffi Graf

Ans C
Sol —

Martina Navratilova won the most number of Wimbledon Ladies’ Singles title.

Q3. Which scientist received the Bharat Ratna in the same year as Sachin Tendulkar?
A.C.N.R.Rao

B. A. P.J. Abdul Kalam

C. V. Rajaraman

D. Anil Kakodkar

Ans A
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Sol —

C.N.R Rao scientist received the Bharat Ratna in the same year as Sachin Tendulkar.

Q4. Who is the author of the novel “War and Peace”?
A. Alexander Pushkin

B. Leo Tolstoy

C. Mikhail Gorbachev

D. Fyodor Dostoyevsky

Ans B
Sol —

Leo Tolstoy is the author of novel “War and peace”.

Q5. In which city Humayun’s tomb is located?
A. Sasaram

B. Agra

C. New Delhi

D. Fatehpur Sikri

Ans C
Sol -

Humayun’s tomb is located in New Delhi.

Q6. Which of the following organization is most closely associated with E. Sreedharan?
A. Reserve Bank of India

B. Konkan Railway

C. Niti Aayog

D. Indian Space Research Organization

Ans B
Sol -

E. Sreedharan is associated with Konkan Railway.

Q7. Which of the following persons was the first President of Bangladesh?
A. Pervez Musharraf

B. Khalida Zia

C. Sheikh Mujibur Rahman

D. Sheikh Hasina
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Ans C
Sol -

Sheikh Mujibur Rahman was the first president of Bangladesh.

Q8. Which of the following persons has not served as the Chief Minister of Uttar Pradesh?
A. N. D. Tiwari

B. Govind Ballabh Pant

C. Chandra Bhanu Gupta

D. Sarojini Naidu

Ans D
Sol -

Sarojini Naidu has never been served as the chief minister of uttar Pradesh.

Q9. Which of the following statements is true?

A. The equator passes through Prayagraj (Allahabad)

B. The equator passes through Colombo

C. All latitudes meet at the North and the South Poles
D. All longitudes meet at the North and the South Poles

Ans D
Sol -

All longitudes meet at the north and the south poles.

Q10. What is the capital of Hungary?
A. Helsinki

B. Budapest

C. Lisbon

D. Brussels

Ans B
Sol -

The capital of Hungary is Budapest.

REASONING (1 Marks)

Q1. Find the value of Z:
1=5
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2=10
3=15
4=10
5=7

A. 20

B.1

C. 25

D.0

Ans B
Sol -
Asl1l=5
And5=2Z7

ThereforeZ=1

. sint
Q2. Ilm[ ; J_

t—0

A. undefined
B.1
C.0
D.-1

Ans B

Sol -

lim(Lntj -1
t—0 f

Q3. A group of laborers promised to do a work in 15 days, but 5 of them did not turn up. If the rest of the
group completes this work in 18 days, find the originally proposed number of labourers.

A. 20

B. 25

C.30

D. 35

Ans C
Sol -

The total number of original laborers be x
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x —>15Days
(x—5) —18Days

Equating Man-Day work be constant.

15x:18(x—5)
15x=18x-90
3x=90
x =30

¢
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Q4. Which word does not belong with others?
A. Lion

B. Tiger

C. Elephant

D. Leopard

Ans C

Sol -

Elephant does not belong to the category of Tiger Family.

Q5. Which one of the following pairs of vectors are orthogonal?

A.[1,2,4]"and [-3,0, 1]"
B.[1,2,4]"and [-2, -1, 1]"
C.[1,2,4]"and [-12, -1, 1]
D.[1,2,4]"and [5, 0, -1]"

Ans B

Sol -

The orthogonality means the product of two or more matrices becomes zero.

[1,2,4] and[-2,-1,1]'

—2-2+4=0

Whereas others are not equal to zero.

REASONING (2 Marks)

Q1. Consider the following three systems of equations:

Casea:x3+x2=1,2x1—x%x2=0
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Caseb:x1+x2=1,2x1— 2%, =2

Casec:xi1+x2=1,x1—%x2=0

Which one of the following statements is true?
A. Case a has unique solution; case b has many solutions; case c has no solution.
B. None of the cases can be solved.
C. Case a has no solution; case b has unique solution; case c has many solutions.
D. case a has many solutions; case b has unique solution; case ¢ has no solution.

Ans A
Sol -

Case(a):x, +x,=1,2x,—x, =0
Case(b):x,+x, =1,2x,+2x, =2
Case(c):x,+x,=1,x +x,=0

Case(a):
X, +x,=1

2x, —x, =0=x, =2x,

x +2x =1

3x,=1=x, :l

3

Then,

X, =—

3
Case (a) has unique solution.
Case(b):
X, +x,=1
2% +2x,=2=x,+x, =1

Implies that Case (b) has many solutions.

Case(c):
X +x,=1
x+x,=0

Simultaneously, both equation cannot be satisfied, therefore the system of equations has no solution.
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Q2. Which of the shapes below continues the sequence?
O i & |
1

9

1

1

]

O (3 9

The square is rotated to make ball move up and down, therefore the next figure will be

56
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Q3. Which of the shapes below continues the sequence?

op & A A &h
A 7 — [ ] = ®
® gp b L =
o
72\
A.
»
A
B.
-
qp
A
C.
or
E
D. =
Ans A
Sol -
gp [ 7 A 2\ qp
A ? = @ = @
o ) ¢h <k ® =

The inside figure is being shuffled while adding a new figure, we get

D@ |l

Q4. Look at the series:
1,1,4,9,25,64,

What number should come next?
A. 169

B. 100

57
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C.144
D.121
Ans A

Sol —

The next number is the square of the sum of two previous number.

1,1,4,9,25,64,
5+8=13

Next number is

(13)" =169

¢
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Q5. Consider the matrix,

ol

Eigenvalues of the matrix are given by
A 4 =01=0

B. 4 =ac, 4 =0

Cx=a4i-=c

D. 4 =b4 =ac

For Eigen values of the matrix,

|[A-41|=0
(a—A)(c—2)=0
A=a, A =c

BEST OF LUCK FOR YOUR RESULTS
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