Number of Questions: 65

Section Marks: 65

SECTION -1 GENERAL APTITUDE

Directions for question 1: Choose the most appropriate
word from the options given below to complete the follow-
ing sentence:

1. If1 you I would not have taken the help
of an outsider to solve my personal problems.
(A) was (B) were
(C) am (D) will be

Directions for questions 2 and 3: Select the correct alterna-
tive form the given choices.

2. Ram and Shyam started simultaneously from two differ-
ent stations towards each other with speeds of x kmph
and y kmph respectively. To cross each other, Ram trav-
elled y times the distance travelled by Shyam. If the
speed of Ram is 4 kmph, then the speed (in kmph) of
Shyam is

3. How is Khadars wife’s daughter’s mother’s daughter-in-
law’s husband’s father related to Khadar?

(A) Grand-father B) Father

(C) Father-in-law (D) Himself
Directions for question 4. Which one of the following
combinations is incorrect?

4. (A) Beatific — Mundane
(B) Empirical — Experiential
(C) Gaunt — Emaciated
(D) Momentous — Critical

Directions for question 5: Select the correct alternative
form the given choices.

5. The sales (in crores of ) of Kissan and Sil Mixed Fruit
jams in Khaogali in each of the years from 2011 to
2014 are shown in the following bar chart.

60 -
50
50 -
39.1 7
40 -
254 301
J 24.6 .
30 1,
20 | 17.2
11.2
10 -
O T T T 1
2011 2012 2013 2014
O sil 2 Kissan

The ratio of sales of Kissan to that of Sil is the highest

in .
(A) 2012 (B) 2011
(C) 2013 (D) None of these

Directions for question 6: Select the alternative meaning of
the underlined part of the sentence:

6. The government officials have promised the moon
on the issue of regulation for industrial rela-
tions and so, have decided not to sign any new
ventures.

(A) passed the buck

(B) broadened their horizons

(C) stood their ground

(D) heard something on the grapevine

Directions for question 7: The given statement is followed
by some course of action. Assuming the statement to be
true, decide the correct option:

7. Healthcare workers often reuse syringes or needles for
multiple uses which increases the chance of infection
and transmission of ailments, thus exposing people
to a host of diseases from clinics, nursing homes and
hospitals.

(1) Hospitals must encourage staff to incorporate
smart disposal techniques.

(i1) Healthcare workers and patients must be made
aware of WHO policy guidelines on safe injection
practices.

(iii) Patients acquiring diseases from hospitals and
nursing homes must be treated free of cost.

(iv) The government of India must make it mandatory
for hospitals to switch from disposable syringes to
Auto Disposable (AD) syringes.

(A) (i) and (iii) (B) (ii) and (iii)

(C) (1) and (ii) (D) (ii) and (iv)

Directions for questions 8 and 9: Select the correct alterna-
tive form the given choices.

Ji3-1 J17 -1

w5 ®)
© ! ONE

9. America had entered the world war since Japan had
attacked Pearl Harbour.
Which one of the statements below is logically valid
and can be inferred from the above sentence?
(A) Japan was feeling restless.
(B) America would not have entered the world war, if
Japan would not have attacked Pearl Harbour.
(C) Japan and America are enemies.
(D) None of these



Directions for question 10: Out of the four sentences, select
the most suitable sentence with respect to grammar and
usage:

10. (A) Today’s tip would have been sufficient to buy a full

11.

12.

13.

14.

15.

16.

meal three years ago.
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(B) Todays tip would pay for a full meal three years
ago.

(C) Today’s tip would be sufficient for a three-years-
ago meal.

(D) A tip today would costed one a meal three years
back.

SECTION -1l ELECTRICAL ENGINEERING

. 22 +6z+10
The value of the contour integral 952—612
» zZ+9
where C is the circle |z — i| = 1 traversed in a counter
clockwise direction is

The value of the definite integral J.Sing xdx is
0

7°.52.3% 17 82.6°.4%2
(A) T T (B) T
© 7°.52.3% 1 .z D) 82.6°.4%.2 _E
8! 2 7! 2
31 2
In the LU decomposition of a matrix 4= |6 4 5

9 7 11

with each of the principal diagonal element of L being
equal to 1, the matrix L is equal to .

1 0 1 2 3

A [2 10 B) |0 1
13 2 1] 0 0 1]
(1 0 0] 1 2 1]

© (210 D) [0 1 3
11 3 1] 0 0 1]

2
X
+ 9x = 6¢c0s3t is .
dt

A particular integral of

(A) tsin3t (B) xsin 3t

3 3
© Et cos3t (D) 7 cos3t

If the Laplace transform of f{¢) is L[f{(f)] = F(s) then

2
-

dt
(A) s? F(s) + s f0) + /1(0)
(B) s% F(s)+s F(0)+ F'(0)
(C) s* F(s) = sf(0) - f'(0)
(D) s? F(s)—s F(0)— F'(0)
The primary and secondary windings of a 50 KVA,
7000/400 V, 1 — phase transformer have resistance
of 20 ohms and 0.02 ohm respectively. The reac-
tance of the transformer referred to the primary is 30
ohm. The primary voltage required to circulate full

load current when the secondary is short circuited
is volts.

17. A 250V shunt motor develops an output of 18.50 kw

when taking 20.8 kW. The field resistance is 40 Q and
armature resistance is 0.04 Q. Then the constant losses

of the motor is watts.
(A) 2300W (B) 2063W
(C) 2536W (D) 2800W

. The characteristics of alternator is drawn below by zero

power factor method

Voltage

O current

In the above figure

The AB line represent

(A) the field current required to overcome armature
reaction.

(B) the field current drawn by the leakage reactance

(C) the armature current required to overcome arma-
ture reaction.

(D) the armature current drawn by the leakage

reactance
G1 GZ
14£8° 12£0°
cable
j0.04 p.u
(10 +j10)p.u (15 +j10)p.u

If the generator G, generating maximum real power of
15 p.u. Then the value of torque angle () is
degrees.

. The maximum and minimum stresses in the dielec-

tric of a single core cable are 60 kV/cm (r.m.s) and
15 kV/em (r.m.s) respectively. If the conductor diameter
is 4 cm then the thickness of insulation is cm.
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21.

22.

23.

24.

25.

26.

The peak restriking voltage and time to reach the peak
restriking voltage of a circuit breaker are 150 kV and
60 usec respectively, if the natural frequency of oscilla-
tions is 8.33 kHz. Then the average RRRV is

(A) 2.5kV/ usec (B) 5kV/pusec

(C) 9kV/ psec (D) 9 V/sec

Two Resistances of R = 6Q + 2.5% and R, = 12Q +
3% are connected in Parallel. What would be the tol-
erance in the equivalent resistance value of the parallel
combination?

(A) 0.25% (B) 1.54%

(C) 2.67% (D) 4.52%

In the circuit shown in below figure, a voltmeter reads
60V when it is connected across 650 ) resistor. What
will be the voltmeter reading when it is connected
across the 350Q resistor?

—L 650 Q 60V
100V
350 O
(A) 30V (B) 323V
(C) 35V (D) 37.3V

A thyristor connected in series with inductive load as
shown in figure below is triggered at an angle o = 30°

T
in each positive half cycle. The load current at wf = ?

rad will be.

SCR io+)

V,(t) = 230 sin B14t L 201H
(A) 0A (B) 2A
(©) 10A (D) 18A

A capacitor is connected across an ac regulator feeding
an inductor (7CR). Input is at 230V, 50 Hz and induc-
tive reactance (X,) = 20€), capacitive reactance (X,) =
20Q. Calculate the net VAR supplied by the circuit at o
=120

(A) 2.456 kVAR (B) 6.512kVAR

(C) 8.396 kVAR (D) 12.312 kVAR

The circuit shown in the dependent source represents a

+,0———e T+

(A) voltage controlled voltage source
(B) voltage controlled current source

27.

28.

29.

30.

31.

(C) current controlled current source
(D) current controlled voltage source

Which of the following are the effects of increasing the

reverse bias voltage across a p-n junction?

(1) Increase reverse saturation current.

(2) Decrease in junction capacitance of the diode.

(3) Increase carrier recombination in the depletion
layer.

(4) Increase depletion width.

Select the correct answer using the codes given

below:

(A) 1and3 only (B) 1,2and 3 only

(C) 1,2 and 4 only (D) 2and 4 only

Consider the network shown in figure

12 £ 45°V C)

The Thevenin equivalent impedance at terminals
‘a’and ‘b’ is
(A) (2.5+,0.5)Q (B) (-1.3+,0.5)Q
(©) (3.7—70.5)Q (D) (3.7+,0.5) Q=
Consider the network shown in below

O

3H

[SS T PP

4uF == §4H pd
M
oy

O

if the mutual inductance of the circuit is 1.5 H, the res-
onant frequency (in Hz) of the circuit is

The pole — zero pattern of a open loop system is shown
below.

At break — in point the value of gain ‘&’ is .

Only Steady — state accuracy of a system can be
improved by using

(A) Lead compensator

(B) lag compensator

(C) lag — lead compensator

(D) differentiator



32.

33.

34.

3s.

36.

2, 0

<n
0, 65 n

5
If x[n] = 9’ with period N = 10 and

IN N

y[n] =x[n] —x[n—-2].
Then the fundamental period of y[#n] is

(A) 2 (B) 10

©) 12 (D) None of these

A system is described by a differential equation as
dy(t

follows );E ) +3y(1)= u(r).

Assume initial conditions are zero, then y(¢) will be

1 1
A) Fle”-1] B) 3[-e]

1
(D) J01+e?]

In the following CMOS circuit find the logic imple-
mented by ¥?
T+VDD

PMOS
network

1
© Fl+e]

A
5 —

(A) AB+A4B

F—a
—s
(B) (4+B)(4+B)

(C) AB+4B (D) (A+B)(4+B)

In a 5 bit binary weighted resistor digital to analog
converter, the resistor value corresponding to LSB is
16kQ), then the resistor value corresponding to the MSB
will be?

(A) 500 Q B) 1kQ

(C) 128kQ (D) 256 kQ

If the system of linear equations

2x, +3x,+5x,+7x,= 0

—2x,+ax,=0

3x,+2x,=0

6x, +bx,=0

Has a non-trivial solution, then ‘a’ and ‘b’ are related
by .

(A) a+2b=0
(C) 2a+b=0

B) a-2b=0
(D) 2a-b=0

37.

38.

39.

40.

41.

42.

43.
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The coefficient of x* in the Maclaurin’s series expansion
5

of (1 - x)E is

A fair die is rolled twice. Let X denote the number on
the die in the first roll and let Y denote the number on
the die in the second roll. Then the value of
P(X+Y =L=2jis

X-Y

1
(A) ® 3

= N

1
(©) D) ¢

The directional derivative of /= 3x)? + yz> at (2, -1, 1)
in the direction of the vector i + 3 kis

3 6
(A) 3 (B) 3
9 12
© 5 (D) 5

The value of Ay to be added to y, to get the value of y,
at x, = 0.2 in the process of solving the differential

equation o + 2y with y, = y (0) = 1 by Runge
Kutta method of the fourth order is .

(A) 0.3254 (B) 0.5147

(C) 0.7315 (D) 0.9164

A single phase, 20 KVA, 600/300V, 50 Hz transformer
has the following constants

Resistance: Primary 0.5 Q; secondary: 0.1 Q
Reactance: Primary 0.2 Q; Secondary: 0.6 Q
Resistance of equivalent exciting circuit referred to pri-
mary is 1800 Q and Reactance of equivalent exciting
circuit referred to primary is 800 Q. Calculate approxi-
mate No load primary input of the transformers

(A) 450W (B) 500W

(C) 492w (D) 34W

Calculate the line voltage of a star connected
3 — phase, 4 — pole alternator which runs at 1800 rpm,
having flux per pole of 0.2 wb sinusoidally distrib-
uted. Its stator has 48 slots having double layer wind-
ing. Each coil has 6 turns and the coil is chorded by
one slot.

(A) 242298V (B) 4196.74V

(C) 726897V (D) 5139.93V

The rotor of a 6-pole, 50 Hz slip ring induction motor
has a resistance of 0.40 Q per phase and runs at
950 rpm at full load. Calculate the external resistance
per phase which must be added to lower the speed of
900 rpm. The torque being the same as before for neg-
ligible synchronous reactance

(A) 020Q (B) 0.40Q

©) 120 (D) 0.8Q
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44.

45.

46.

47.

48.

o
Y

AY
cT %
[A) %@
132 KV/66KV
20 MVA

} ; )

In the above figure if the circulating current of SA in
the pilot wires then the CT ratio on the high voltage
side of the transformer is

(A) 87.47:5\3 (B) 87.47:5
(C) 151.51:5 (D) 151.51:5V3

A 3-phase transmission line supplies A-connected load
z as shown in figure. The negative sequence current of

phase R will be
R

®

source Load

2520°

25 £180°

(A) 14.43 £-29.97° (B) 43.29£-29.97°
(C) 24.99 £-29.97 (D) 43.29 £ 150.03

A star connected, 3-phase, 20 MVA, 6.6 kV alternator

has a per phase reactance of 20%. It is protected by

merz-price circulating current principle which is set to

operate for a fault current of 180 A. Then calculate the

reactance per phase of 20% of winding.

(A) 04Q (B) 0.8Q

(C) 0.042 Q (D) 0.087 Q

An electrodynamo wattmeter is employed to measure

power in a single phase circuit. The load voltage is

230V and the load current is 10A at a lagging power

factor of 0.1 lagging. The wattmeter potential coil has

a resistance of 1000Q and an inductive reactance of

25.12Q. Determine the Percentage error in the wattme-

ter reading due to inductance of pressure coil.

(A) 1.25% B) 12.5%

(C) 25% (D) 30%

In the case of power measurement by two wattme-

ter method in a balanced 3 phase system with a pure

capacitive load.

(A) both the meters will read zero

(B) one wattmeter will read zero and the otherone will
read 0.5

(C) Dboth the meters will read same value but of oppo-
site sign.

(D) both the meters will read same value and of the

same sign.

49.

50.

51.

52.

53.

The inductance of a moving iron instrument is given by
L =1(0.02 + 8 x 10°6)? uH, where 0 is angular deflec-
tion in radians from zero position. The angular deflec-

n
tion in radians corresponding to current of 3A is E .

Find the value of spring constant in Nm/rad.
(A) 0.5%x107° (B) 1.42x107
(C) 1.95x107° (D) 2.24x107
Three phase diode rectifier connected to 400V, 50 Hz
source is feeding a resistive load of 10Q2 with High

. N . 3
inductance. The distortion factor given to be — . What
n

will be the power drawn at fundamental frequency from
mains.

(A) 5.2kW (B) 16.8 kW

(©) 27.9kW (D) 48.1 kW

A step down dc chopper has load resistance of 10
Q. Chopper input voltage is 250V d.c. The chopper
switch has a voltage drop of 1.5V when conduct-
ing. Find the chopper efficiency for the duty cycle
of 0.5?

(A) 81.2% (B) 89.4%

(C) 93.2% (D) 99.4%

A 300V, 800 rpm and 150A separately excited dc
motor has an armature resistance 0.02Q). The motor
is fed from a chopper which provides both motoring
and braking operations. Motor is now operated in
dynamic braking with chopper control has a braking
resistance of 2 Q. What will be the motor speed for
a duty ratio 0.8 and motor torque equal to twice the
rated torque?

DC motor amature

. field
Transistor

(A) 169.69 rpm (B) 413.56 rpm
(C) 654.32 rpm (D) 832.1 rpm

Consider the network shown in below

t=0
4Q 3Q
AV O ll
+
10V ‘_*) V. == 2F (D2 50
The value of V at t = —4 sec is .
(A) 15.58V (B) 12V
(C) 8V (D) None



54.

55.

56.

57.

Consider the circuit show in below

20V T

The energy stored by the capacitor is wJ.
Consider the circuit shown below

200

The value of voltage V(in volt) is

Consider the particular system state equations

X, =-—x +u; X =x +0.5x,+ 2u, and output equation
y=x7tx,.

The system is

(A) controllable but not observable

(B) observable but not controllable

(C) neither observable nor controllable

(D) both controllable and observable

The Nyquist plot for the open loop transfer function
G(S) of s unity negative feed back system is shown in
the figure, if G(s) has 1 pole in the RHS of s-plane, the
closed loop system is

Im

K J
Y

(A)
(B)
©
D)

unstable, 3 poles in RHS of s-plane
unstable, 2 poles in RHS of s-plane
stable

unstable, 1 pole in RHS of s-plane.

58.

59.

60.

61.

62.
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The transfer function of a linear control system is given
50(0.05s+1)

s(02s+1)(s+4)
value of gain for ® = 0.1rad/sec is

by G(s) = . In its Bode diagram, the

dB.

If DTFT of a signal x[n] is given as
A 10
X[e] = sin( ”wj

Then the signal x[n] is
(A) 2j[8(n+5)—8(n->5)]

1
B) 2/ [8(n +5) = 8(n—5)]

(C) 2j[d(n+5)+8(n—>75)]
(D) % [8[n+5)+d(n—5)]

1 1
If X(z) has poles at z =5 and z = 1. If x(2) =5 and

3
x(—2) =-1 and ROC includes the point, . The time sig-
nal x[n] is

1
(A) o7 ulnl = -1y ul-n 1]

(B) ot uln] +uf-n+ 1]

1
(©) 2 uln] = 1y ul-n—1]
(D) None of these

Consider the following synchronous counter with
JK flip flops, with initial state at reset.

K, Q 11—k,

If the JK flip flops have to be replaced by D flip flops
for the same sequence, then the D flip flop inputs D, D,
are (corresponding to Q,, O, flip flops)

(A) D,=0,©0,D,=0,0
(B) D|:Q1 @ QosDOZQlQO
(©) D,=0,+0,D,~0,®Q,
D) D|:Q1 © Qo’Do:Q1+Q°

The following 8085 microprocessor program reads one
data byte at a time from I/O, which of the following data
byte, will transfer the program to location ACCEPT?

CLK

IN PORTI
MVI B, 40H
CMP B

JC REJECT
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JM  REJECT 0
STA  2016H D, D, D,
JMP  ACCEPT §1ok V.
REJECT: JMP  INVALID * b D,
(A) 39H (B) F2H v ) 5

(C) SFH (D) DSH 5 \‘
-

63. In the circuit given below the Zener diode D has reverse
bias breakdown voltage of 50V and reverse saturation
current of 20 uA. The corresponding values for D, are
80/ and 30 pA. The current in the circuit is ov

HA. (A) | :

| | (B) h ﬂ ﬂ t

64. FOUR diodes (D, D,, D,, D, Ideal) and TWO diodes

VI
9V
(D, Yy = 0.7, D, Vy = 0.3) are used in the circuit. ©) % /-\ ﬂ /-\ t

10 sin of signal is excited to a given circuit shown in
figure. The output wave form in the following is.

v, (D) None of these
10% 65. If'a vector field D = e siny a_—e“cos y a, it is said to
/\ /\ be a field of the following nature.
! (A) solenoidal (B) Divergence

10 \/ \/ \/ (C) TIrrotational (D) Both A and C
Section — |
1. B 2.2 3.D 4. A 5 A 6. C 7. D 8. C 9. B 10. A
11. 0 12. A 13. A 14. A 15. C 16. 383.12t0 383.14 17. B 18. A
19. 11.53to 11.54 20. 6 21. A 22. C 23. B 24. C 25. C 26. B 27. D
28. C 29. 80 to 81 30. 55t06 31. B 32. B 33. B 34. B 35. B
36. D 37. -0.32to —0.31 38. B 39. A 40. B 41. C 42. B 43. B 44. B
45. A 46. D 47. C 48. C 49. C 50. C 51. D 52. A 53. A
54. 98 to 102 55. 55to 57 56. D 57. A 58. 41 to 43 59. B 60. C
61. B 62. C 63. 19to 21 64. C 65. C

HINTS AND EXPLANATIONS

1. The given statement is a hypothetical one. An unreal = 3. Khadar’s wife’s daughter is Khadar’s daughter whose

situation is presented here so the verb “were” is apt. mother is Khadar’s wife. Khadar’s wife’s daughter-in-
Choice (B) law is Khadar’s daughter-in-law. Her husband’s father
2. Let ¢ hours be the time taken to cross each other. is Khadar himself.
Then, distance covered by Ram, to meet the other Choice (D)
=xt km — (1) | 4. Except (A) all the other combinations have a synon-
The distance covered by Shyam, to meet the other ymous relationship. “Empirical” is that which can be
=ytkm - (2) practically proved while “emaciated” is lean and weak.
But, as per data, (1) is y times (2). Momentous means significant. In (A) both the words
Hence, xt = (y) (11); are antonyms. Beatific means sublime while mundane
= x=)~ is common or coarse.

It is given that x = 4; hence y = 2. Ans: 2 Choice (A)



5.

9.

10.

The ratio of sales of Kissan to Sil is the highest in the
year 2012 and this highest ratio equals 2.19.

Choice (A)
The right idiom to fit the bill is “stood their ground”,
which means to stick to one’s stand on one’s deci-
sion. To “pass the buck” is to shrug off responsibility,
“broaden one’s horizons” is to enlarge one’s range of
activities and world and “to hear something on the
grapevine” is to get to know something via rumours. To
“promise somebody the moon” is to promise somebody
something that is impossible to deliver. Choice (C)

Statement (i) is about disposal techniques which is
not the point of discussion or the source of the prob-
lem. Similarly (iii) is not the point of discussion which
actually finds a solution to the problem. The possible
solutions are offered in (ii) and (iv). It is necessary to
create awareness among public and staff to incorporate
safe injection practices and make extensive use of AD

syringes. Choice (D)
Letx:\/5+\/5—\/5+\/5 ——————
We can see that x > /5 (x/§:2.25)
J3-1 36-1
hoice (1); ———=—7—=13
Choice (1) > 2
J7-1 42-1
Choice 2);: ———=—7—=1.6
oice (2) 7 >
x*-5y =5—x ---(D)
17+1
Now consider x = \/_2 ---(2)
9-17
S—x=
2
1842417 9+17
Q)= = =
4 2
17 -1
x2—5=\/_
2
” 5)2:18—2Jﬁ_9—ﬁ
* 4 2
17+1
x= \/_2 satisfies (1) Choice (C)

The sentence which is logically valid and can be
inferred from the given sentence is:

America would not have entered the world war if Japan
would not have attacked the Pearl Harbour.

Japan’s attack on pearl Harbour is cited as the reason
for the America entering. Choice (B)

Statement (A) is grammatically correct and clearly
brings out the intended meaning that a tip today would
be enough to buy a meal three years ago. Choice (B) is

11.

13.

. We have Jsins xdx =2
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ungrammatical as “today’s” does not use an apostrophe.
In (C) “three-years-ago meal” distorts the meaning. (D)
uses “would costed” which is ungrammatical. Choice

(A)

2

z
‘We have to evaluate Cﬁ
C

Where C is the circle |z — 1| = 1

_ 22 +6z+10
Let f(iz) = 749
z =+ 3j are the singularities of f{z) and z = + 3i lie out-
side the circle |z — ] =1
By Cauchy’s integral theorem

> +6z+10
gf);dz= ¢f(z)dz =0.
C

R Ans: 0

C

V4
n 2
< .8
Jsm xdx
0 0

[ [ dx=2] fdvif f2a-x)= f(a)J

B [8—1 8§-3 8-5 15}

T n—=1n-3 n=-5
5 sin” xdx = ——. .
J‘ n n—-2 n-—-4
1
0. %E% if nis even
L7331z
8 64727
75 31 753017
SR7 654321t m T
Choice (A)
31 2
Given4=|6 4 5
9 7 11

As the principal diagonal elements of L are equal to 1
in the LU decomposition of 4, we have
A=LU
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1 0 O U, Uy, U,
where L=/, 1 OflandU=|0 w, u,
Ly L, 1 0 0 wu,
From (1)
31 27 [1 0 O [w, wu, u,
6 4 5|=1L 1 0]|0 wu, u,
19 7 11} Ly Ly 1 0 0 uy
SN Z
6 4 5
19 7 11]
u, u, u,
Lo, L, +u, Lty + Uy
Ly Ly + Lty Ly + Lyt + sy

Comparing the corresponding elements on both

sides

We have

u,=3u,=landu, =2
6

L, 6:>121=§—2

Lu,tu,=4=>u,=4-2=1=2
9

Lu =9=1[ =7-=3

7-3
= I,= > - 2
1 0 0 1 00
L=|L 1 0=(2 1 0 Choice (A)
Ly L, 1 3 21

14. Given differential equation is e + 9x = 6cos3t

Particular integral (P./) =x = m)(

1 1
= 7——— 6¢c0s3t =t T 6¢cos3t

(D*+9) 2D
B ~ 3sin3¢
—tj3cos3tdt =t 3
x,=t sin3t. Choice (A)
15. Standard result. Choice (C)

16 _ 400 =300
- K=7000 7 X0 =

70Y
R, =20+0.08) — | =44.5Q
4

17.

18.
19.

20.

21.

22.

z, — R} + X2 =53.66
; 50x10°
7000

V=17, =7.14 x 53.66 = 383.13V
Ans: 383.12 to 383.14

=7.14A

Output = 18,500 watts
Input = 20,800 watts
Total losses = 20,800 — 18,500

= 2300 watts
. 20,800 A
nput current = 250 &3.
250
[, =—"—=06.25A

S40

I,=83.2-6.25=76.95A
Armature copper loss = 76.95% x (.04 = 236.85 watts
Constant loss = 2300 — 236.85 = 2063.15 watts

Choice (B)
Choice (A)
Total load real power = 25 p.u
For equalizing station load P, = 15 p.uand P_, = 10
p.u because there is zero Resistance of cable. Therefore
no real power loss

(414

P =P =—"'sing,’
N R X 0

Ix1
SIm sing
A,=11.53° Answer: 11.53to 11.54

g = 00 kV/iem
g = 15 kV/em
d=4cm
g,  thicknessof cable(D)

g, thicknessof conductor(d)

60
=D=— —
15X4 16 cm

16—4
=6cm

Insulation thickness = Ans: 6

peak restriking voltage
Average RRRV =

Timeto reach peak value
150 o
=60 =2.5x10°kV/sec
=2.5kV/ usec Choice (A)
12x6
=4
12+6

Tolerance in equivalent resistance

Equivalent resistance =



_ %.(2.5)+%(3)

2*26‘7
=" .67%

23. When voltmeter connected across 6500

_ 6500
100V |

3500

R, =R|650
100xR,,

"R, +350
650 R,

650+R,

60 =R, =525Q

=525= R =2730Q

When voltmeter connected across 350 Q
(350 / /2730)
V.. =100 x

30 ((35//2730)+350)
V. =323V

350
Ldi
dt

24. V=

v,, sSin wit

i) = T—L dt

: I/m
i = H(COS a—cos wt)

230
0 314%01 (c0s30° — cos120°)

i =10A
25. Reactance offered by TCR

i

_ X,
XL(O()_l 20 sin2a

T T
720 720

X (o) =

180° T
X (o) = -346.8jQ
The effective impedance X, (o) || X,
_ (—Xc )(jXL (a))
“ X+ X, (a)
=—j18.9Q

Compensation degree, & = ﬁ= 0.5
L C

The reactive power supplied is,

Choice (C)

27.

28.

Choice (B)
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) SRS
0= X, XE(I—cosa)

2><(30)2>< 0.5
T 189 T 1-05

0 =8.396 kVAR Choice (C)

X (1 —cos120°)

. Dependent source indicating current source, it depends

on the voltage V| value

Itis a VCCS Choice (B)
v ! |
Wa 2 and C, a W Choice (D)

Deactivate the independent source and find the
equivalent Z .

20  3Q
I_
@//3)0
a b

30 20

Z =12+ (2-73)3+2)
2—j3+3+,2

=12+2.5-05)
=(3.7-50.5)Q Choice (C)

1

2-1,= 2nL,,.C

Choice (C)

30.

2x120° sin2(120) —0.05766

L L-M

“ L +L+2M
4x3-2.25
T 44343

(parallel opposition)

=0.975H

1
Jo= 27:/0.975x 4

J,=80.59 Hz Answer range 80 to 81 Hz

From the given data

K(s+3)
(s+D(s+2)
1+G(s).H(s)=0
s+ (s+2)+K(s+3)=0

(s+1)(s+2)
C (s+3)

kHz

G(s)=

ey
ds
(s+3)[2s+3]=(s*+3s+2) 1

25 +3s+65s+9=5+3s5+2

s2+6s+7=0

s=-1.58,-4.41.

But from given P-Z locations B./ point at s = —4.41.

At Break point
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31.

Sub § = —4.41 in characteristic equation we get
K=5.828 Ans: 5.5t0 6

Lag compensator means pole adding system it improves
the steady state response, so error decreases.

Lead compensator means zero adding system, it
improves the system stability.

Lag lead = It improves both ss response and stability
of the system. Choice (B).

32. y[n] will always periodic with period N = 10.

33.

34.

3s.

36.

Choice (B)

1
By taking laplace transform SY(s) + 3Y(s) = 5

1
Ys)[s+31=7

ey
(S)is(s+3) C3ls s+3

Ly
Ys) = 3[1-e Ju)

NMOS transistor connected in series (AND)
SoAB,AB

Choice (B)

When connected in parallel (OR) AB+A4B
So output Y=AB+AB=AB+AB

- (A+§)(Z+B) Choice (B)

MSB

Ratio of resistors ﬁ

1
= MSB = F x LSB
=x16 kQ = 1kQ
Given system of linear equations is
2x, +3x, +5x,+7x, =0

Choice (B)

—2x,+ax; =0
3x;+2x, =0
6x, +bx, =0

(1) can be written in matrix form as 4AX = O

2 3 57 X, 0
0 2 a 0 X, 0
Where 4 = X = and O =
0 0 3 2 X, 0
0 6 0 b X, 0
Given that (1) has a non-trivial solution
= Det(4)=0
2 3 57
0 2 a 0
= =0
0 0 3 2
0 6 0 b

. Letfix)= (1-x)

-2 a 0
— 20 3 2|=0
6 0 b
32, e 0
= 217 5O 2f) 70

= 2(-6b+12a)=0=>2a-b=0. Choice (D)

3
2
The coefficient of x* in the Maclaurin’s series expansion

111 O
of fixy = -0 3!( )

s -5 3
foy=(1=x) = f@=—7 (I-x)

5 3 1
= flo=5=75 (I-x)2 and
-5 3 1 -1
() = 5 =25>5 (1-x)2
-15
f“‘(O):?

The coefficient of x* in the Maclaurin’s series

. &)

expansion of (1-x)2 = 30

“T6 —0.3125

Ans: —0.32 to —0.31

38. Given that X'and Y denote the numbers shown up on the

die in the first roll and the second roll respectively

P(X+Y =L=2)=
X —
P[(X+Y =6)n(X-Y =2)]
P(X-Y =2)
P(X =4,Y =2)
{(X=3,Y=I)U(X=4,Y=2)u}

(X =5Y=3)u(X=6Y =4)
- P(X =4,Y =2)
CP(X=3Y=)+P(X=4Y=2)+
P(X=5Y=3)+P(X=6Y =4)
~ P(X =4)P(Y =2)
© P(X =3),P(Y =)+ P(X =4),P(Y =2)+
P(X =5)P(Y =3)+P(X =6)P(Y =4)

(*+ X and Y are independent random variables)
1 1
X 1
=3 Choice (B)

6 6
1 1.1 1_1
X+ X
6 6 6 6 6

1.1 1
—X—4—X
6 6 6



39. Given f=3x)* +yz’

d
40. Given differential equation is & x+2y

41. [

=

of - - o -
Vf*lt+%]+a—£k

=3y2 i+ (6xy+2Y) j+3yz2 k
Vo 1y =3i-11j -3k
Let a=4i +3k

Unit vector along

a  4i+3k 4. 3 -
a = ||— +32—§1+§k

The directional derivative of f in the direction

_ A o (4o 3-
of aisVf n= (3i—llj—3k), (§’+§k)

129

5 5

dx

with y(0) =y, =1

14

No load primary input =

x,=0andx =02=h=0.2
Here fix, y) =x+2y

Ay to be added to y, to get the value of y, by R — K

method of fourth order is
1
Ay= g[k1+2k2+2k3+k4]

where k, = h fix, y,) = h(x, + 2y,)
=0.2)0+2x1]=04

kzzh Xo zsyo )
=(0.2 ( +ﬁ)+2( +£)
=(0.2) {| %o 2 Yo >
0.2 0.4
K=hf| %o+ 00
0.2 0.5
=(0.2) |:(0+7)+2(1+7):| =0.52

3
=3 Choice (A)

and k, = h fix, + h,y, + k) = h[(x, + h) +2 (v, + k)]

=(0.2) (0+0.2) + 2(1 + 0.52)] = 0.648
Substituting these in (2), we get

1
Ay = [04+2x0.5+2x0.52+0.648]

=0.5147,
B g5,y :ﬁzﬂzo%
X, 800 1800
=4I = — o8

VI, =600 x 0.82 =492 W

Choice (B)

Choice (C)
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5 4x1800 60H
- = 7
/ 120
. 180 . _,
Short pitch angle ¢ :EZIS
K,= €os 5 = cos 7.5=0.99
180
—=15°
p= 12
48
=4
LYY
4x15
Sinm—ﬂ sin
K,= Zﬁ: 2—=0957
msin—  4sin—
2 2
48x6
= =96
3
VA
=—=48
2

E, =444k kfo T
= 4.44 % 0.99 x 0.957 x 60 x 0.2 x 48
E,=2422.99

E,=\3xE, =4196.74V

43. T=

44.

45.

120x50
= =0.05

50
=1000rpm; S, =——
PSS =000

. 100
271000
04+r 0.1

04 005"

=0.1
04Q

20000
V3x132
The C.T ratio = 87.47:5 on HV side

The line current on HV side =

Choice (B)

Choice (B)

=87.47

Choice (B)

1
Negative sequence current /, _(3)([ HKI, +K* T B)

- G)[(zszmzs £300° +0) |

=125-721;
= 14.43 £-29.97°

Choice (A)
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46.

47.

48.

49.

50.

51.

6.6x10°
V3
20x10°
V3%6.6x10°

=3810V

Voltage per phase =

Full load current / = =1749.54 A

- . hase | 20x6600

e reactance per phase is x =

04356 V3 x1749.54x100

Reactance of 20% winding = 0.2 x 0.4356 = 0.087
Choice (D)

P

From impedance triangle of pressure coil, tan § = R
"

25.12 ,
tanﬁzm—%.ux 10

power factor of the load, cos @ = 0.1 lagging

tan @ = tan[cos'(0.1)] = 9.949

Error =tan B tan ® = (25.12 x 107%)(9.949) = 0.25

% Error =25% Choice (C)

Wattmeter, P, = Vicos(30° + ®) = V' cos(30° - 90°)

Vi
P1 = VI cos60 =7

Wattmeter P, = V1 cos(30 — @)
= V1 cos(30 +90)

Vi
=VIcosl20=—""7

2
Hence P, =P, Choice (C)
. . dL
Torque balancing equation, K 6 == » —

20 4o

1(3)

KZET .2(0.02 +8 x 103)(8 x 1073) x 10°¢
3)
K=1.95x% 10" Nm/rad

3, 33/2x400
y=——"=—
? b1
Fundamental source current =/
6 6 (540.2
= £[ =£X(Tj :421A

Source power at fundamental frequency = V3 V.1,
3

P =+/3 x400 x 42.1 x(—xlj
T

P=27.9kW Choice (C)

Average output voltage, V=06V = 0.5 x (250 — 1.5)
=124.25V

Choice (C)

=540.2V

o

T T

~

[

Average load current, [ =—

12425

=

=12.425A

52.

53.

RMS output voltage

= (Vs -V.D) =05 250 - 1.5)

=175.71V

Input powe P,=V [ =250 x 12.425 = 3106.25W
v: (175.71)

R 10

Output power P =

=3087.61W

) 3087.61
Efficiency ~3106.25 * 100=99.4%

Choice (D)
At rated operation, £, = 300 — 150 x 0.02 = 297V
During dynamic braking, £, =1 [(1-0)R,+ R ]
E,=300[(1-0.8)2 +0.02]
E, =126V

E_N T

— = X—

E2 N2 7'2

297 800 T

126 N, 2T

N,=169.69 rpm

For 7 < 0:-
At t = 0, the switch was closed, and the circuit is in steady
state
InS.S.
Capacitor — open circuit
Inductor — short circuit
4Q i i
AN <

Choice (A)

but ¥ (07) =81
V.(0)=2V.(0)-20
V.(07) =20V
For > 0:-
att= 0", switch was opened and V(0°) = V (07) = 20V
ast—> o V(o) =0V
= V()=0+{20-0}.e"
T= Req.C

8Q li <%2i \1%)
<—i_

[+2i=i
[+i=0




54.

55.

56.

=-8Q

~|=

T=—8Xx2=-16sec
V(4= 20.e 16
=20 V=1558V

1
We know W ==C V? find the V. value

B 2
VC_I/::_Vb

_20x20 _ 40
© 20410 3

20V —
_10x20_10,,

W=7 (2x109x (107
=100 pJ
20Q

Ans: 98 to 102

Applying nodal analysis

Vi V+5 8+V —Ve -1=0
50 10

V,~V,~3%x850+5(V,~V)—-50=0

B
6V,— V,~5V.=200
V, Vio—Ve V,=V,
L2 _Cy B 45—
10 20 50

10V, + 5V~ 5V, + 2V,— 2V, = 500

2V, + 17 V,~5 V.= 500
V, Ve VeV,

v,
and—S—4+1+-C ¢ "B -9

10 5 20

V.= V)x10+100+20 V + 5.~ V,)=0
10V, + 10V_+ 100 + 20V.+ 5V, -5V, =0

10 V,+5V,~-35V.=100
From equation (i), (ii) and (iii)
We get

V,=56.25V

V,=41.66V

V.=19.16V

From the given system

-10
A=
o)

Ans: 55 to 57

1
B—M,C—[l 1Jand D=0

Controllability test O, =[ B 4B]

ol ol
0.~ E _21}

|Qc| =2+2

|0:|#0

The system is controllable.
Observability test :

ol

c4=1 1]{_11 0(.)5}

c4=[0 05]

o
QO_[O 0.5}

0,=05%0
10,/ #0

It is observable
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So the given system is controllable and observable.

57. N=P-Z

Given P =1

Choice (D)

The encirclement of critical point—1 + ;.0 in clock wise

direction is twice

N =-2.Clock wise direction
2=1-Z

Z=3

The system is unstable with 3 poles in RHS of's. plane.

50 x 0.05(s +20)

-G 15 5+ 4)
12.5(20+ jw
G (j) = — o POX ).
Jjo.(5+ jw) (4+ jw)
At ® = 0.1 rad/sec
. 12.5%20
|G (o) = 0.1x5x4
G =20 Log 125 dB
=41.938 dB

Choice (A)

Ans: 41 to 43
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59.

60.

61.

Xe®] =L{e+/1037;w —e_jlgrw } S0, D,=0,.0, +0.0,
2j -0 0
J D,=0, 9
1 [ )Sw [2")5 (or) Find the sequence of given counter, and design the
_ EIDA T : . .
2] same sequence counter with D-flip flops.  Choice (B)
62. IN PORT!1 will take input byte from I/O to Accumulator
_ L t6[n+ 5] -o[n-5] DTFT MVI B, 40H —> Copy B = 40 H
2j CMP B — Compare B with 4, it will perform (4 — B)
o . Subtraction
= L|:ej315 —e”’ 315“’} Choice (B) JC REJECT, JM REJECT — in the above operation if
2j there is a carry (4 < B) or sign flag = 1(4 — B > 80) then
sequence will go to REJECT.

Otherwise STA 2016H — store Accumulator in 2016H,
i JMP ACCEPT — jump to Accept

1
-3/4 [ .

So it will jump to Accept if 4 > B (40 H) and 4 < COH

/- A Choice (C)

K 63. From the given data D, is in ON state and D, will be in

Reverse bias.
1
As two poles are at z =7 and — 1 and ROC includes the

ROC

So it allows only Reverse saturation current of D,.
I=20pA Ans: 19 to 20

64. For positive values of V,

o

2 +
3 [
point z =7 . So ROC will be the ring and one pole due +07- o § Vo=V -1
to causal signal and one pole due to the anti causal sig- i_+'_'_ _
nal. V,
3 | o

oo
- 03+
For negative values of /,

So x[n] = a. [%)" uln]=>b. 1) u[-n—1]

Now forn=2

x(Z)—(lj—a (l)z 1-0 "
2 \2) § V, =0

= a:zz ca=2 +
V=V, 5
Now for n=-2 b \|

X(2)=-b(-1)?.1=-1

= b=1 )
S”[”]_G) u[n]— (~1)" u(-n -1 9VJ|V\ /\ /\

Choice (C) Choice (C)
Here J, =K,=0,, J,= 0, K,= 1 6. v p 20, 9D,
If JK flipflop has to be replaced with D flip flop then ' ox  dy
D =J K characteristic equation = J O + KQ — evsiny+ersiny=0
So, D= J,0,+K, 0 D — solenoidal
But here J, = Qo,Kl = Q) (as per connections given) a, a, a,
D, ~0,0+0,0,=0,0+0,0, 0,-0, veps| & 20
Similarly D, =J, O, + K0, e siny —e“cosy 0
S =0, K, = D — irrotational. Choice (C)
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