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1. Eigen values of the Matrix 4. '"fhe general integral of the partial differ-
' ' ential equation

3 -1 -1 |
-1 3 -1]are v2n — xyq = x(z—2y) is
-1-13 | | 5
- (@) $G2+ 32 2~ yD) = 0
@ LL1 D) AP =0
(® 1,1,2 | (c) ¢Cy,y2)=0
© 1,44 @ $etryInx-2=0
@ L24
d? ¥y
5. If sty= 0 under the conditions
2. The solution of the differential equation o dt
_ &
2 . ‘-_:1,_:0’ hen ¢ =0,
LY D _gy=3e>, | Y=o T e
dx” dx - then y is equal to
where, (0)=0 and y'(0)=-2 is (a) sint
(a) y=e* —-e¥ + xe2* (b) cos!
(b) y=e* — & — xe¥* (c) tant
) y= o+ e+ xe® | (d) cott¢

d =.x_', ~2x 4 -2.x
@ y=ei-e e 6. If the system

) ‘ | 2x—y+3z=2._
3. If Z = e®® F(ax - by); the value of x+y+2z=2
2Z oZ ' S5x—y+az=>b
b —+a— s o s .
dx dy has infinitely many solutions, then the
values of a and b, respectively, are
(@) 22 (a) —8 and 6
®) 22 (b) 8and 6
(c) 2b | | (©) —8& and -6
(d) 2abZ | o (d) 8 and -6
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1
Evuluatc -«f (z m

where ¢ is the rectangular region defined
by x=0, x=4, y=-1 andy"'l

@)
() 0
@ i

@ =(3+2)

2

The Fourier Transform of e 2 is

w?

1 732
(@) 3¢

-

@ rm

In a sample of 100 students, the mean of
the marks (only integers) obtained by
them in a test is 14 with its standard

deviation of 2-5 (marks obtained can be
fitted with a normal distribution). The .

petcentage of students scoring 16 marks
is

(a) 36
(b) 23
(¢) 12
(@ 10

(Area under standard normal ‘curve
between z=0 and z = 0-6 is 0-2257; and
between z=0 and z= 1Y) is 0-3413)

10.

11.

12.

Consider a random wvariable to which
a Poisson distribution 18 best fited.

It happens that Bty = %P( x=7) on this

distribution plot. The variance of this
distribution will be

(a) 3-
(b) 2
(©)

1
2
@ 3

In Face-Ceritered Cubic structure (FCC),
what number of atoms is present in each
unit cell ?

(a) 18

®) 16

(c) 14

(d) 12

If (n) is lattice points per unit cell of
the cubic system, (N) and (M) are the
Avogadro’s number and atomic weight,

respectively, and (p) is the density of the
element, then the lattice constant (@) is

1
Mp):
@) [nN]

NM )3

o ()
4

nM)3

© (—p]
' 1
N
(d) (m)

A - SKP-D-ETE



13,

The magnetic susceptibility of alu-
minium is 2:1 x 10~3. The permeability
and relative permeability are, respec-
tively .

(@) 126 % 1077 and 1:0021
(b) 1-26 x 1077 and 1-0021
(c) 126 x 1077 and 1-000021

(d) 1-26 x 1077 and 1000021

14.

15.

An iron rod of 103m3 volume and

relative permeability of 1150 is placed
inside a long solenoid wound with
5 turns/cm. If a current of 0-5A 1s
allowed to pass through the solenoid, the
magnetic moment of the rod is

(2) 2-87 x 10* A.m?
(b) 287 x 103 Am?
(c) 287 x 10> Am?
@ 287 % 10?2 Am?
When an alternating voltage of a given
frequency is applied fo a dielectric

material, dissipation of energy occurs
due to

k]

1. Continual change in the orbital

paths of the electrons in the atomic
structure

2. A small conduction current through
the dielectric

3. Eddy curents

Which of the above statements are
correct ?

(4) 1,2 and 3

~(b) 1 and 2 only

(¢) 1 and 3 only
(d) 2 and 3 only

SKP-D-ETE - A

16.

17.

18.

The voltage and current characteristic of
an element is as shown in figure. The
nature and value of the element are

(a) Capacitor of 3-3 puF
(b) Inductor of 2-5 H
(c) Capacitor of 6-7 puF
(@ Inductor of 50 H

. I {=4A
120 |
— =R
100V ] 14Q§

In the circuit shown, what' value of R
will result in /=4 A ?

(a) 9Q
(b) 7Q
(c) 550
@ 3350
@5 |34

=4Q 2 Q,D

R=50Q
In the circuit as shown, the currents
I}, I, and I through three resistors are,
respectively

(a) 2-08 A, 2292 A and -0-08 A
(b) 3-08 A, 2:5 A and —0-06 A
(c) 208 A, 2-5A and ~0-08 A
(d) 3-08A, 292 A and —-0-06 A

1=sal 1
; 'J,Rl




'19. The v-i relationship for a circuit

2

containing R and ' and a battery ot
voltage E, all in series is

L. —l—f.idtHR =E
C

1 . di

—i+Z 0
RC  dt

3. -1—_i+R;|.idf=E- .
C . |

Which of the above relationships are
correct ?
(a) 1 and 2 only
(b) 1 and 3 only
(c) 2 and-3 only
@ 1,2 and3

20. The flux-density at a distance of 0-1 m

21.

from a long straight wire, carrying a
current of 200 A is

(a_) 5x10~* Wh/m?
() 4x10-* Wh/m?
(c) 3x10~* Wb/m2
(@) 2x107* Wh/m?

A network graph with its. tree shown by
firm lines is given in the figure. The
fundamental cut-set for the tree-branch
number 2 {8

22.

23.

(a) 1,2,3,4and 5

(b) 1,2 and 5

{c) 2,6,7 and 8

(d) 2,3 and 4 |

A bipolar trénsistor has =098,
I,=10pA. If the base current is
100 pA, then collector current would be

(a) 291 mA

(b) 3_-‘49 mA

(c) 491 mA

(d) 549 mA

The reduced incidence matrix for a
network is given as -

12 3 4 56
al[l -1 -1 -1 0 0©
A=bl0 1 0 0 -11
ef0 0 -1 0 10

* Which of the following sets constitute a

tree ?

(a) 2,3 and 5

(b) 1, 2 and 6 ’
(© 1,2and 4

@ 1,2 and 3

A - SKP-D-ETE
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vy N
VTO a2 3 aNs 6 Tus.

A triangular wave voltage, as shown in
figure, is applied across the terminals of
a 0-5 F pure capacitor at time ¢=0.

The corresponding current-wave is

@

1o 1 (23 14 5 [6 Tts
-5 A —_

(b)
A
5A —
ol 12 3 |45 7.
1 -
-5A
(©)

-5A

(d)

| ,TJ //A\\
\/

-5A

4 5 /ENI%,
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’ 25-

26.

Consider the following statements for

Norton’s theorem :
1. Short the branch resistance through

which current is W Le calculated

2. Obtain the current through this
short-circuited branch, using any of
the network 31mp11ﬁcat10n tech-
niques

3. Develop Norton’s equlvalent cn‘cutt
by connmecting curtent source Iy
" with the resistance Ry in series with
it

Which of the above statements are

correct ?

(@ 1,2and3
(b) 1 and 3 only

(¢) 1 and 2 only

(d) 2 and 3 only

4Q. | 30
15V 20 Cf 6A 5,(2‘%

For the network shown in the figure,
the current flowing through the 5Q
resistance will be

@ A
@;—gA
© 2a
@ 2A



28.

The circuit as shown in figure is
connected to a load Z; across X-X. For
a maximum power transfer to the load,
Z; should be ' ‘

_ 3

@ =
3+
®) =
3F
—==Q
© =2
__3 — ] ‘
d —Q
‘ (d) 4
—
A
I Purely '
? Resistive Vs
Network
) B

In the network as shown, with g, = 5A,

Isp=10A, V5= 120V, and with Ig; = 10A,
I =5A, Vyp=15V. What is the value

of k to describe Iy =k, such that
VAB =07

(a) 25

(®) 35

(c) 55

(@) 65

29.

30.

Rg=10Q Ro=s0r g
+ —
w(fy=10coslor | =~ L=03 Hg |

For the circuit as shown, what is the
value of C that leads to maxirnum power
transfer to the load, if the value of L is
0-5H?

(a) 01 pF
®) 001 F

(c) 0001 F

(dy 001 pF

—av 102 ZAC‘D

The current in the 1€ resistor in the

. network as shown is

(8) 2:00A
(b) 225A

(c) 2-50A

(@ 275A

A - SKP-D-ETE



31. Which of the following is considered

32.

Lo

a time domain technique in control
systems ?

"(a) Nyquist criterion

(b)
()

(d) Routh-Hurwitz criterion

Bode plot

Root locus plot

BS, S r=20
P A~

——

Ao +

Clo o8 75"

For the circuit as shown, consider that
switch S} has been in position B for a
very long time and switch $, has been
open all the time. At time =0, the
switch S; moves to position 4 and
switch S, closes instantaneously. What is
the value of V,, at t=0", assuming

~ initial charge on C=07?

-

. What is phasor
I} =10(a-a? and L,=-j10 for two

(a) 25V
®) 20V
() 15V
@ o0V

sum of currents

complex operators which are individu-~
ally defined by a3=1 and j2=-17

(a) 17-32 £90°
(b) 7-32 £90°
(c) 17-32 £0°
(d) 732 £0°

SKP-D-ETE — A

34.

35.

36.

A series RLC dircuit with R=20,
L=1H, C=F is excited by a 100V

dc source. The circuit is imitially in
quiescent state. The expression for the
current response i(f) due to a dc source
will be of the form (K, K, K, are
constants) -

() Ke—4 si'n(é’rt-i—%]
(b) Ke ! sin/8¢
©) (K +Kyne™?

(d) KX+ Kye¥
The impulse response of an LTI system
is given by Su(f). If the input to the

system is given by e~ then the output of
the system is :

@ 5(1-eHu@
(b) (1-5e)u(®

) 5-¢ u OF

d Su(@-e’

A series RLC circuit has a resistance

of 500, inductance of 0-4H and a
capacitor of 10pF. The circuit is

connected across a 100V supply. The
resonance frequency and the current,
through the resistance are. '

" (a) 500 rad/sand 2A

(b) 1000 rad/s and 2A
(c) 500 rad/sand 0-5A

(d) 1000 rad/s and 0-5A



37.

38,

A'pulse of +10V in magnitude and 2sin
duration is applied to the terminals of a
lossless inductor of 1-0H. The current
through the inductor would -

(a) bea pulseof +20A for the duration
of 2s

(b) be a pulse of 20 A for the duration
of 2s

(¢) increase linearly from zero fto 20A
in 2s, and in the positive direction,
and, from thereon, it remains
constant at +20A

(d) increase linearly from zero to 20 A
in 25, and in the negative direction,

and, from therecon, it remains
constant at —20A
Consider the following statements

regarding power measurement of three-
phase circuits by two-wattmeter method

1. Total power can be measured if the
three-phase .load is balanced and
can be represented by an equivalent
Y connection -only '

2. Total power can be measured for
the three-phase load irrespective of,
whether the load is balanced or not
and connected in Y or A

3. Powef factor can be calculated only
if the _three-pha-se load is balanced

Which of the above statements are
correct ?

(a) 1and 2.only
(b) 1 and 3 only

(c) 2 and 3 only
(d 1,2 and 3

39.

~ 40.

o—p e

v, ABCD v,

o— —o V| Ze A\
= Q

In terms of ABCD-parameters of a 2-porf_

- network, the parameters Z, Zg and Z¢ of

the equivalent- T-network are, respec-
tively

A-1 D-1 .1
@) —, = and —
@ % meT
A D-1 1
._, nd_
® ¢ ™
A-1 D 1
) ——’-Tda_nd__.
© ¢ C
4 D
D = X and BC
(ﬁ; c’C an -
1 R "R, 9
80 20
R, 240
O : o
]l - 2'

The Z parameters Zy1, Zyy, Z,) and Z,
for the cireuit as'shown in figure, respec-
tively, are

(a) 120, 4Q, 4Q and 6Q

(b) 8, 60, 4Q and 40

(c) 129, 6Q, 6Q and 40

(d 8Q, 40, 6Q und 6Q

A - SKP-D-ETE
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42.

43.

A balanced 3-phase RYB sequence star-
connected supply source with phase
voltage 100V is connected to a delta-
connected balanced load 16 —712%2 per

phase. The phase and line currents are, - -

respectively

(@) 53A and 30A

(b) 10+/3A and 30A

(©) 5V3A and 15A

(d) 104/3A and 15A

The maximum potential-gradient that

can be imposed in air at atmospheric

pressure without breakdown is 30 kV/cm.
‘The corresponding energy density is

nearly
(a) 30 J/m?

(b) 35J/m?

() 40 J/m?

(d) 45J/m3

A steady flow of 10A is maintained
in a thin wire placed along the X-axis
from (0,0, 0) to (2,0,0) to find the
value of the magnetic field intensity H
at (0,0,5). When end effects are

ignored, H is

(a) —59-1 ﬁy mA/m

(b) 59-1d,mA/m
() —118-2 d, mA/m

(@ 118:2 4, mA/m

10

44.

45.

46.

A hollow metallic sphere of radius R is
charged to a surface density of o. The
strength of the electric field inside the
sphere at a radius »(<< R) 18

@ —
o O
:757'2

o
29er

(b)

o

(©)
(d)

41‘1:r2
ZEro

1=0> i

10z iF =

-0V

In the circuit as shown in figure, the
switch is closed at £=0. The current
through the capacitor will decrease
exponentially with a time constant of
magnitude -

(a 05s

(b 1s

(c) 2s
(@ 4s

A parallel-plate capacitor with air
between the plates has a capacitance of -
10 pF. If the distance between the parallel
plates is halved and the space between
the plates is filled with a material of
dielectric constant 5, the newly formed

" capacitor will haveé a capacitance of -

(2)
(b)
©
(d)

10 pF

50 pF
100 pF
150 pF "~



47. Which of the following statements are

48.

49,

correct reparding uniform plane waves ?

1. Uniform plane waves are transverse

2. The relation between E and H is

3. Ex H gives the direction of the
- wave travel

4. For a uniform plane wave travelling
in x direction, £, =0

()
(b)
©
(d)

1,2 and 3 only
1, 3 and 4 only
1, 2 and 4 only

2,3and4only -

An energy meter makes 100 revolutions
of its disc per unit of energy. The number
of revolutions made by the disc during
one hour when connected across 210V
source and drawing a current of 20A at
0-8 p.f. leading is

(a) 336

() 316

() 286

(d) 256

Consider the following statements
regarding Computer Architecture :

1. The advantage with dedicated bus
is decrease in size and cost

11

50.

2. In synchronous timing, the occur-
rence of events on the bus is
determined by the clock

3. Data bus width decides = the
number of bits transferred at one
time

ve statements are

- correct 7

"(a) 1 and 2 only

(b) 1 and 3 only

(c) 2 and 3 only

(d 1,2 and 3 .

Consider the following statements :

1. Better memory utilization is possi-
ble with non-contiggous allocation
. using fixed size pages
2. Associative memory is used for pro- -
~ viding fast access to data stored in
cache memory.

3. Direct mapping of cache memory is
_hard to implement

Which of the above siatements are
correct ?

(a) 1and2only
(b) 1and 3 only |
(c'_)_ 2 and 3 only
(d 1,2and3

A - SKP-D-ETE



51.

S2.

(0

53.

The decimal value 0-5 in IEEE single

precision floating point representation
has fraction bits of

(a) 000....000 and exponent value ot U
(b) 000....000 and exponent value of -1
(c) 100....000 and exponent value of 0
(d) 100....000 and exponent value of —1

What does the following program print ?
void f(int*p; int*q)
{

*p=2;

inti=0,j=1;

int main ( )

f(&i, &j);
printf(“%d %d
getchar ( );
return 0;

\n”, i, §);

}
(a)
(b)

22
21
01

@ 02

Consider the following set of processes
with data thereof as given here :

-Proceés Arrival time. | CPU Burst time
P1 0 ms | 12 ms
PZ | 2 ms 4ms
P3 3 ms 6 ms
P4 8 ms Sms

An operating. system uses
remaining time first scheduling algorithm
for pre-emptive scheduling of processes.
The average waiting time of the processes
is

SKP-D-ETE - A

shortest

12

(a) 7-5ms

(b) 6:5ms

() 5-5ms

55,

(d) 45ms

. The length of cable required for

transmitting a data at the rate -of
500 Mbps in an Ethernet LAN with
frames of size 10,000 bits and for signal
speed 2,00,000 km/s is

(a) 2:5km

(b) 2:0km

(¢) I'5km

(d 1-0km

Consider the following statements :
1. System calls provide the interface
between a process and the operating

system

2. PERL  implementations include

direct system call access

3. System calls occur in different ways
depending on the computer in use

Which of the above statements are
correct ?

(@) 1 and 2 only
(b) 1 and 3 only

(c) 2 and 3 only

(@ 1,2 and3



56. What is the effective access time, if the .

57.

average page-fault service time is 25 ms,
memory access time is 100 ns and page-
fault rate is P ?

(a) 100 + 24,999,900 x P ns

(b) 100 + 25,000,000 x P ns

(¢) 100 + 25,000 x Pns

(d) 25,000,000 + 100 P ns

Consider the function funl shown below:
int funi (iht num)

int-count = 0;
while (num)-
{ count++;
num >>=1;
}
- return (count);
} |
The value returned by funl (435) is
(@ 10 '
® 9
(c) 8
d 7

Consider the following statements in the
relevant context :

1. The two types of currents that

oamsirmemdiintae A4

. . . |
ﬂUW 1L SGHIIVOIIMNCIOL d10Udcs dild

transistors are drift and diffusion

currents

- 2. The junction region is called deple-

tion region or space-charge region

3.-When currents: flow through the
diode in forward bias, the deple-
tion region current is mostly of
‘diffusion’ typc

13

59.

60.

Which of the above statements are
correct ?

(@) 1,2 and 3
(b) 1and 2 only

1and 3 only

=TT

(e

(d) 2 and 3 only

The bandwidth of a control system can
be increased by using

(a) Phase-lead netwoik
(b) Phase-lag network

('c)r Both Phase-lead network and
Phase-lag network

(d) Cascaded amplifier in the system

Applications of negative feedback to a

~ certain amplifier reduced its gain from

200 to 100. If the gain with the same
feedback is to be raised to 150, in the
case of another such appliance, the

‘gain of the amplifier without feedback

must have been
(a) 400
(b) 450

(c) 500

(@ 600

" A - SKP-D-ETE



6l.

62.

63.

Consider the following statements for a
network graph, if By is its fundamental
tie set matrix, and B, and B, are its
sub-matrices corresponding to twigs
and links,. respectively : '

1. B, is a umit matrx
2. Byis a rectangular matrix
3. Rank of B/is (3—n—1)

where b is the number of branches and n.

is the number of nodes.

Which of the above statements are
correct ?.

(@ 1 and 2 only
(b) 1 and 3 only
(¢) 2 and 3 only
(d) None of the above

2R

Vi

An ideal operational amplifier is
comnected as shown in figure. What is the
output voltage V, ?

(a 3V,
b 2V,

(©) 1V,

vi
@ 3

The modulating index of an AM-signal
is reduced from 0-8 to 0-5. The ratio of
the total power in the new modulated
signal to that of the original signal will
nearly be '

SKP-D-ETE - A .
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64.

65.

(a) 0-:39
(b) 0-63
(c) 0-85

(@) 125

The Truth table for the function

SABCD) = ¥m(0,1,3,4,8,9) is
AlBlC|f
olofo|w
0101 X
ol1|o|¥
ofif1]o0
1|o{o]z
1{o[1]0
1{1{0]0
1{1|1]0

where W, X, 'Y, Z are given by (d is fhe
complement of D)

(a)
(b)
(c)
(d)

D, d 1,1
1, d, D, 1
1,1, D, d
1, D, d 1
An 8-bit DAC uses a ladder network.
The full-scale output voltage of the
converter is +10V. The resolution

expressed in percentage and in volts is,
respectively

(@)
(®)
©
@

0-25% and 30 mV
0-39% and 30 mV
0-25% and 39 mV
0-39% and 39 mV



66. Consider the following statements :

1. Flash- type ADCs are conS1dered
the fastest

2. In successive approximation type
ADCs, conversion time depends
upun the magnitude of the analog
voltage

3. Counter-type ADCs work with
fixed conversion time
4. Dual slope ADCs are considered

the slowest

Which of the above statements are
correct?

- (@) 2 and 3 only

67.

(b) 2 and 4 only ,
(¢ 1 and 4 only

(d 1 and 3 only

K| 11%
1+4s 1+s -
For the feedback conirol system

shown, if the steady state error is 20%
for thé unit step input signal, then the
value of X must be '

(a) 80

(b). 40

© 20
@ 4

15

68.

69,

- (D)

" The closed-loop transfer function —-—= ¢

(a)

Gy(s) Gy(s) 'Cls)

of the system represented by the signal
flow graph as shown in figure 1%

G,G; GG,

A+Gy+ G,).

(b)

GG, GGy ]
(1+G,+G)(1+ G+ Gy) .

(c)

GG, GGy

H,
. LY 7 .
R, » G, 4»(5 G, lc
- . + -
H, 44—

For the block di_agram as shown in figure,

@

the overall transfer function % 15

G, G, H,
(1- G, H, - G, H,)

(2)

G, G,

GGy H,
(1+ G H, + G, H,)

(c)

@ 1%
»(_1 +G H - Gy H,)

A - SKP-D-ETE



70.

C(s)

T

R@s) + 5 3
N s+10| | s42

The block diagram shows a unity-
feedback closed-loop system. The steady-

state error in the response to a unit step
input is

(a) 14%
(b) 28%

() 42%

71.

72.

@ 57% | -

The open-loop transfer function of a
negative feedback is

K
s(s+5)(s+12)
For ensuring system stability the gain K
should be in the range

G(s)H(s) =

(a) 0 < K < 60 .
() 0 < K < 600
(c) 0 < K < 1020
(d) K > 1020

The characteristic polynomial of a feed-
back control system is given by

R(s) =55 +25* + 253 + 45 + 115 + 10
For this system, the numbers of roots that

lie in the left hand and right hand s-plane
respectively, are ‘

(a) 5 and 0.
(b) 4 and 1
(¢) 3 and 2

- (d) 2 and 3

SKP-D-ETE — A
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73.

(a)

(®)

()

b
-~ 40 dBs/dec
-60 dBs/dec ‘
3 10 (rad/s)

\I\_g dBs/dec

The open ldop transfer function G{s}H(s)
of a Bode’s plot for feedback system as
shown in figure is

G(j@)H(jo)(dBs)

K(s+5)
5% (s+10)

K(s+5)
s(s+10)

K(s+10)

© 2+

K(s+10)
s(s+5)

74. A system with characteristic equation

s*+ 253+ 11s% + 185 + 18 =0,
will have closed loop poles such that

(a) All poles lie in the left half of the
s-plane and no pole lies on imagi-
nary axis

(b) All poles lie in the right half of

the s-plane

(¢) Two poles lie symmetrically on

the imaginary axis of the s-plane

(d) the

All four poles lie - on
imaginary axis of the s-plane



75.

76.

1.

X

The open-loop transfer function G(s)H{(s)

-of a root locus plot of a system as shown

in figure is
4.
@ i
4
(s+1)?
4
(s+1)*
4
(s+1D*

(b)

(©)

D

The transfer function of a compensatoris -

(143s7)
(1+§T)
shiftis

(a) 30°
(b) 45°
(©) 60°
@ 90°

- The maximum possible phase

The steady state respomse c(f) for an
input 7(f) = sin2¢ to a system transfer

function ._}Z is

. S+

(2) 0-25sin2¢

(b) sin(2t—45°)
(©) 0-316 sin(2¢ - 26:5°)
(d) 0-632 cos2t¢

17

78.

79.

(N

riboae [ w & 4
'_Qp ¥ Compensator] | 1557785+ 800

Compensation derived from the P-D
network whose differential equation is

governed by e, = ZU( g + 1%] as shown -

in the figure is to be investi’gated. For
what value of T will the closed-loop

response be critically damped ?

(2 1612
(b) 0-806

(c) 0-306

| (@ 0161

c(s)

G(s)

R(s) "'?
The unity feedback system as shown |

in the figure is characterized by
G(s)=

. The output time response
(s+1)? |
will have-a damping factor ¢, and natural
frequency ®,, respectively, as

(a) 0707 and 1

(b) 0-866 and 42

(©) 0-707 and 2
(d) 0-866 and 1

A — SKP-D-ETE



80. For a state model

81.

X = AX, where 4= [i (1)], the state

transition matrix is

® | 5]
® |4 o]
@ [ 2]
@ [ 3]

20

R(s) * 25
_? s{s+6) |

A unit step input to a unity feedback
system is shown in the figure, the time

for peak overshoot is, nearly

(a) 0‘-‘3‘5 5
(b) 0-58s
(c) 079s

(@) 0j96 5

82. The transient response of second order

under damped system starting from rest is
given by c(f)=A e sin(8¢ + 9), 1= 0.
The natural frequency of the system is

(a) 8
(b) 9
(c) 10
@ 100

SKP-D-ETE — A
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83.

84.

For a feedback control system all the
roots of the characteristic equation can be
placed at the desired location in the
s-plane if and only if the system is

1. Observable
2. Controllable

Which of the above statements are
correct 7

(a) 1lonly

(b) 2only

(c) Both 1 and?2

(d) Neither 1 nor 2

A second order system with a zero at
—2 has its poles located at -3 + 4 and
-3 —j4 in the s-plane. The undamped

natural frequency and the damping
factor of the system respectively are

(a) 3 rad/s and 0-80
(b) 5 radss and 0-80
(¢) 3 rad/s and 0-60
(d) 5 rad/s and 0-60

85.

ce),

Y

R(s) + S f1+sKl - 10
_% 5+2 s

‘What is the error-rate factor K, to yield a

damping factor of 0-5 for the system
shown in the block diagram ?

(a) 0-116
(b) 0232
(c) 0-284
(d) 0332



86.

87.

8.

An ideal transformer is having 150 turns

primary and 750 turns secondary. The

primary coil is connected to a 240V,
50-Hz source. The secondary winding
supplies a load of 4A at lagging power

factor of 0-8. What is the power supplied

by the transformer to the load ?
(a) 4200 W
(b) 3840 W
(c) 2100 W
(d) 1920 w

In an induction motor for a fixed .

speed at constant frequency

(2) Both line current and torqlie are
proportional to voltage

(b) Both line current and torque are
proportional to
voltage

(c) Line current is proportional to
voltage and forque is proportional
to the square of voltage

(d) Line current is constant and torque
is proportional to voltage.

N Butt Butt 1

Joint Joint

Nl

In a core-type single-phase transformer
the steel-core is assembled by stagger-
ing buttjoints in- adjacent layers of
laminations vide figures. The purpose
served is said to be

X

1. Avoiding continuous air-gap

2, Preventing - loss of mechanical
strength : :

3. Reducing eddy-current loss

the square of

19

89.

90.

magnetic poles cover 80%
armature periphery. For armature angular

Which of the above statements are
true ?

(a)
®
(c)
(d)

1 and 2 only
1 and 3 only
2 and 3 only

1, 2 and 3

Which of the following would refer to an
ideal transformer ?

1. Winding-resistances are negligible

2. Leakage-fluxes are included

3. Core-losses are megligible

4. Magnetization characteristic is linear
(@
(b)
(©)
@

1,2 and 3 only

1, 3 and 4 only

1, 2 and 4 only

2, 3 and 4 only

A 24-slot, 2-pole, lap_fwound dc machine

has 18 turns per coil. The average flux
density per pole is 1 Tesla. The effective

- length of the machine is 20 ¢m and the

radius of the armature is 10 cm. The
of the

velocity (w,) of 1832 rad/sec, the

" induced emf in the armature winding 1s.

nearly
(2)
(b)
(©
(d)

585V
1050V
1260V

1465V

A - SKP-D-ETE



91.

92.

93.

A - 220V dc compound. generator
connected in long-shunt mode has. the
following  parameters: . R,=010,
R =809, Ryeries = 0:05€2 For a load
of 150A at rated terminal vollage, the
induced emf of the generator should
nearly be

(@) 233V
(b) 243V
(c) 251V
(d 262V

The Laplace transform of

SO = the*u(t) is

®) (Sf;y, - .
@ @—Jr’;')—ﬂ

A dc shunt motor has the following
characteristies, R, =05Q, Rf= 20002,
base speed = 1000 rpm, tated voltage =
250V. On no load it draws a current =
5A. At what speed will this run while
delivering a torque of 150 N.m?

(a) 881 rpm
(b) 920 rpm
(¢) 950 rpm
(d} 990 Tpm

. SKP-D-ETE — A
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94.

95.

Speed (N)

T

0 Armature Current ([,) —»

The figure shows plots of speed (N)
Vs. armature current (/) of a dc motor
for two different operating conditions.
Which one of the following features is
relevant ?

.(a) (1) represents stfo.nger shunt field,

and (2) represents stronger series
field of a compound motor

(1) represents s’troﬁger series field,
and (2) represents stronger shunt
field of a compound motor

(®)

(¢} (1) represents only shunt excitation,
and (2) represents only series exci-

tation

(1) represents only series excita-
tion, and (2) represents only shunt
excitation

@

A 230V, 50 Hz, 4-pole, single-phase
induction motor is rotating clockwise
(forward) direction at a speed of 1425
rpm. If the rotor resistance at standstill is
7-80, then the effective rotor resistance

in the backward branch of the equivalent
circuit will be

(a) 200
(b) 4-0Q
(c) -78Q

d) 156



96,

97.

98.

A 400V, 50Hz, 30hp, three phase

induction motor is drawing 50 A current

at 0-8 power factor lagging. The stator
and rotor copper losses are 1-5 kW and
900 W respectively. The friction and

windage losses are 1050 W and the core

losses are 1200 W. The air gap power of
the molor will be, nearly

(a) 15kW

(b) 20 kW

(c) 25kW

(d) 30kW

When the value of slip of an induction

motor approaches zero, the effective

resistance

(a) 1s very low and the motor is under
no-load -

(b) of the rotor circuit i very high and
the motor is under no-load
(c) is zero

(d) of the rotor circuit is inﬁnity- and
the motor is equivalent to short-
circuited two-winding transformer

A 4-pole, 50 Hz, 3-phase induction motor
“with a rotor resistance of 0-25 Q develops

a maximum torque of 25N.m at
1400 rpm. The rotor reactance x, and inp.
at maximum torque s, r respectively
would be

(a) 20and 15
b) 375 and -
(0) 375and 15

o 1
(¢) 2:0and 2

'.'k ' 1
(@ 375and

- 99.

. 100.

101.

A 3-phase, 37 kW induction motor has

-an efficiency of 90% when delivering

full load. At this load the stator copper
losses and rotor copper losses are equal
and are equal to stator iron losses.
The mechanical losses are one-third of
no-load losses. Then the motor runs at a
glip of o

(a) 0-01

(b) 0-02

) 003

(@ 0-04

The rotor of a 4-pole ac' generatcjr is

wound with a 200 turns coil. If the flux
per pole is 5 m Wb and the rotor runs at

a speed of 1500 ‘rpm, the rms value of

the induced voltage for this. ac genérator
is nearly

(2) 140V
(b) 157V
(c) 164V

(@ 200V

A 3-MVA, 6-pole, 50 Hz, 3-phase syn-
chronous generator is connected to an
infinite bus of 3300V; and it is run at
1000 rpm. The synchronous reactance of
the machine is 0:915Q per phase. The

" synchronizing torque for 1° mechanical

displacement of the rotor is

" (@) 7500 N.m

(b) 7000 N.m
() 6000 N.m
(d) 4500 N.m

A — SKP-D-ETE



102. The second-harmonic component of the
power P versus load angle & characteris-
tic of a synchronous machine, operating

at a terminal voltage ¥, and having the.

d-and g-axis reactance per phase of Xy
and X, respectively, 18

- 2 X.X
(@) +.247 gnos
2 Xd+Xq
.2 .
(b) o sin2d
2 \x, X))
2 XX
(c) W24 o525
2 X +4X

2 (-
(d) 4 ( L —.1 cos2d
2\ X, Xy

The term Synchronous condenser refers
to

103.

(2) A synchronous motor with a
capacitor connected across the stator
terminals to improve the power
factor "

(b) A synchronous motor operating at

full-load with leading power factor

An over-excited synchronous motor

©

partially supplying mechanical load

and also improving the power
factor of the system to which it is
- connected

(d) An over-excited synchronous motor
. operating at no-load with leading
power factor used in large power
stations for improvement of power

- factor

SKP-D-ETE - A
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104, Which of the following operating
aspects necessitate the computation of
Regulation of an alternator ?

1. When load is thrown off

2. For designing of an automatic
voltage-control equipment

3. For determination of steady-state
and transient stability

4. For parallel operation of alternators
(a) 1, 2 and 3 only
(b)) 1, 2 and 4 only
() 1, 3 and 4 only
@ 1,2, 3 and 4
105. A 2-phase ac servomotor has a tendency
to run as a single-phase induction motor,

if the voltage across the control winding
becomes zero. To prevent this

Rotor having high mass-and moment
of inertia is to be used

Drag-cup type of light rotor and high
resistance is to be used

A low resistance rotor is to be used

The number of turns in the control
winding is to be kept lesser than in
the main reference winding

106. A single-stack, 8-phase (stator), multiple-
step motor has 6-rotor teeth. The poles
are excited one at a time. If excitation
frequency is 120 Hz, the speed of the
motor is a ‘
(a) 3rps
(b) 35 rps
(¢) 101ps

(d) 151ps



107. An extra high voltage transmission line

108.

109.

of length 300 lum oan be approximated
by a lossless line having propagation
constant f=0-00127 rad/km. The per-
centage ratio of line length to wave-
length will nearly be

(a) 24%
(&) 19%

() 12% .

(d) 6%

A lossy capacitor C,, rated for operation
of 5kV, 50 Hz is represented by an
equivalent circuit with an ideal capacitor
Cp in parallel with a resistor R,. C, is

0-102 pF; and R, = 1:25 MQ. The power

loss, and tanéd, of this lossy capacitor
when operating at the rated voltagc are,

respectively

(a) 20 Wand0-04
(b) 10 W and 0-04
(c) 20 W and 0-025

(d) 10 W and 0-025

The time .int_erv.ai needed for a surge to
travel to the end of a 600 km' long
overhead transmission line is

(a) 6s

(b) 2s

(c) 20ms

(d) 2ms

23

110.

111.

At what power factor will a lossless line
with a reactance. of 0:6 pu exhibil zev
regulation given that the sendmg—end
voltage is 1:0 pu ? ‘

(@) o-s_oo__ lag
(b) - 0-800 lead
() 0-954 lead

(@) Unityp.f

An 11 kV, 3-phase transmission line has
resistance of 1-5Q and reactance of
4Q per phase. The.efficiency of the line’
when supplying the load of 4 MW at

~ 0-8 lagging power factor is nearly

(@ 99%

(b) 95%.

©) 92%

- (@) 90%

112,

(a)

The dielectric loss in the insulation of a
lossy underground .cable, due to leakage
current is (using standard notations)

wCV?2 c‘bs,6
(b) .wCV tané
(c) coéVz tand
(d) oCV 3in &

A — SKP-D-ETE



113 A 3-phase 100 MVA, 11kV generator 115, In a circuit-breaker, the arc is prdduced

has the following p.u. constants. The due to
' generator neutral is sohdly grounded. |
Xl X2 = 3XO 0- ].SQ The I'atlo Of the . 1.. Themlal emlssion

fault current due to three-phase dead-
short-circuit to that due to L-G  fault

would be nearly 2. High temperature of air

3. Field emission

(a 033 .
Which of the above statements are
(b) 0-56 correct ?
(a) 1,2 and 3
(c) 078
() 2 and 3 only
@ 10 .
(¢) 1 and 2 only
- 114. (d) 1 and 3 only -,
. /' Balanced 116. The line reactances of a power network
e 3 phase " are as follows :

c A Load °

Triple-pole switch

Line No.|From Bus|To Bus|Reactance
1 0 1 0-2 pu.

A balanced 3-phase load is supplied _ 2 1 -2 0-4 p.u.
“from a 3-phase supply. The contact in
line ¢ of the triple-pole switch contactor

The bus impedance matrix w1th ‘0’ as

fails to connect when switched on. If the ref-bus is
line-currents in lines ¢ and & record 25 A ~ )
each, then the positive-sequence compo- ' @ 0-2 04
nent of the current is 0-4 0:6]
' [0-4 6-21
) ) + 0 ) ) ! . f
(a) 14-4 £+30°A (b) 02 0.6
(b) 250£-30°A o ‘02 04
(0-2 06
(c) 144 /-30°A '
d) 250 £+30°A 0-2 04
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" 117. An alternator is

(d

118.

- 119.

(b)

(a) A polyphase synchronous machine

operated with DC exciter

(b) A polyphase synchronous machine

operated with AC exciter

(c)

A three-phase induction machine
with prime mover

Any AC generatdr

The stability of a system, when subjected
to a disturbance, is assessable by which
of the following methods ?

1. Swing curve

2. Equal-area ériteriqn'
_ 3.’E.’ower-angle diagrarh

4. Power-circle diagram
@ 1,
(b 1,
(c)

@ 1,

2 and 4 only -
3 and 4 only
3 and 4 only

2 and 3 only

Power transmission capacity of a high
voltage line can be increased by

(a)

Increasing the resistance of the line

Increasing the inductive reactance
‘of the line '

(c)

reactance of the line

(d) Reducing the shunt admittance of

the line '

Réducing the effective series

25

120.

121,

(@

122.

@

AY

A 40MVA, 11kV, 3-phase, S0Hz, 4-pole
turbo-alternator has an inerlia constant
of 15 sec. An input of 20 MW developed
15 MW of output power (Neglecting
losses). Then the acceleration is “

(a) 60°/s2
(b) 6552
(c) 70°s2

‘(d) 75%s?

In a Progressive Simplex Lap Winding
for a 4-pole, 14-slot, 2 coil-sides per slot
d.c. armature, the back pitch y, and front
pitch y, will be respectively

7 and 5

(b) Sand5

(c) 7and?

5and 7

The starting current in an induction motor
is 5 times the full-load current while the
full load slip is 4%. The ratio of starting
torque to full-load torque is

() 06

() 08

123.

(¢) 10
(d) 12

When bundle of conductors are used in
place of single conductors the effective

-inductance and capacitance will, respec-

tively

(a) Increase and decrease

(b) Decrease and increase

(c) Decrease and remain unaffected

(d) Increase and remain unaffected

A - SKP-D-ETE



124.. A buck regulator has an input volfa-ge of 125, Statetnent (I)
12V and the required output voltage is
5V. What is the duty cycle of the

regulator ?
' 5
@ 5
12 . Statement(II) :
® < |
5
© >
d) 6

126. Statement (1)

. Directions :

Each of the next Twenty Six (26) items
consists of two statements, one labelled as
“Statement (1)’ and the other as “Statement (1I)°.
- Examine these two statements carefully and
select the answers to these items using the
codes given below : '

Codes :

(2) Both Statement (I) and Statement

(1) are individually true; and State- 127. Statement (I) :

ment (II) is the correct explanation
~ of Statement (I) -

- (b) Both Statement (D and Statement
' (IT) are individually true; but State-
ment (IT) is NOT the correct expla-

nation of Statement () - Statement (IT)

(c) Statement (I) is true; but Statement
(II) is false ' :

(d) Statement (1) is false; but Statement
(I is true ‘

SKP-D-ETE - A 26

Statement (II) :

: An electrolytic capacitor

consists of two elec-
trodes immersed in an
electrolyte with a chemi-
cal film on one of the

~electrodes acting as the

dielectric.

~

The elecixolytic. capaci- |
tor may be operated with

- any one of the electrodes

as anode positive with
respect to the other.

: Two 1deal current

sources with currents [
and I, cannot be con-
nected in series. '

Superposition Theorem
cannot be applied to
current sources when
one terminal of each of
these sources is con-
nected to a common
node.

Both Coupling capaci-
tance and Emitter bypass
capacitance affect the
low frequency response
of an R-C-coupled am-
plifier.

: Both Stray capacitances

and Emitter-to-base dif-
fusion capacitance have
a profound. effect on the
low frequency response
of an R-C-coupled am-
plifier.



128. Statement (I) :

Statement(II) :

129. Statement (I) :

Statement (II)

130. Statement :(I) :

Statement (IL) :

A ‘bedding’ ‘is provided
over. to the mictallic
sheath in an underground
cable,

The bedding pfote._c_ts the
metallic sheath against
Lurrosion.

Zero-sequence currents
are, by definition, in
phase with each other in
the three windings of any
three-phase apparatus. -

: They may be caused by
magnetic saturation in

the transformers.

‘High resistance” method
18 used for arc. extinction
in DC circuit breakers.

Very little energy is dissi-
pated ‘in the arc in high

. resistance method of arc

131. Statement (I) :

Statement(IT) :

extinction.

A radial main system,

circuit experiences a low
voltage at the far end
under heavy load condi-
tions.

The voltage at the far
end under heavy loading
can be corrected by con-
necting a shunt capacitor
eompensator there.

27

132, Statement () :

Statement (II) :

133. Statement (I) :

Statement(II) :

134, Statement (I)

Statement (I1)

In an HVDC system,
the steady-state power
transfer from a generator
to the infinite bus is
dependent on the power

angle and the line
impedance  intervening
between them.

In an HVDC system, the
power transfer between
the two stations con-
nected by a dc link is
much larger than thatin a
corresponding EHV ac
system.

Conventional diode rec-
tifier circuits have low
frequency harmonics.

Passive techniques used
to reduce the current
THD in conventional
rectifiers require large
transformers and/or re-
actors.

: Resonant inverters are

used .as electronic bal-
lasts for gas discharge
lamps, induction heating,

. -ete.
: A DC to high frequency
AC resonant inverter

may be .obtained by
applying the square wave
voltage obtained from a

‘DC source and switch

network operating at fre-
quency f; to a:tuned tank
circuit designed for fre-
quency f,, o as to obtain
variable magnitudes of
v(?) and i(f) by matching
Js with f5. |
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135. Statement (J) :

In linear commutation,
the magnitude of the

- current in the coils under

Statement (II) :

136. Statement (1) :

each pole in a DC
generator on a given load
remains constant.

The magnitude of the
emfs induced in the coils
under each pole of a
DC generator on load
remains constant.

A very efficient method
of speed control of an
induction motor is to
vary both ¥ and f in

: Vo .
such a way that — ratio

remains constant.

Statement(II) :

i

137. Statement (I) :

Statement (II)

138. Statement (I) :

Statement(I1)

SKP-D-ETE - A

constant

Keeping —
allows the magnetic flux
to remain constant and a
reduced ¥V reduces the
inrush of starting current.

Windings of most power
transformers are im-

‘mersed in a tank of oil.

: Convection currents in

the insulating oil help
carry the heat away from
the windings and the
core.

A large gate pulse is
required to turn on a

'GTO thyristor.
: This thyristor does ot

need a commutation cir-
cuit.

28

139. Statement (I) :

- Statement(II)

140. Statement (I) :
Statement (II)

141. Statement (I)

The decimal-to-BCD
encoder digital Jogic
circuit chip IC 74147,
is a priority encoder.

: In this circuit, priority is

given to the lowest-order
input.

Analog to digital conver-

sion is ejssentially a
sampling process.
: A hold element is digital

to analog converter.

: High-level programming

languages preferred by
the scientific community

.as they are user friendly.

Statement (I1)

142. Statement (I) :

Statement(I1) :

: High level programming

languages provide ways
of detailing instruction
for problem-solving that
are translated into low-
level language via com-
pilers and interpreters
before being executed by
the computer.

The conductivity of an
intrinsic semi-conductor
increases exponentially
with temperature.

As the temperature rises,
more and more covalent
bonds are broken result-

-ing in more electron hole

pairs.



143. Statement (1)

Sta'te:mentaI) :

144, Statement (I) :

Statement (II)

145. Statement (I_) :

Statement (II) :

146. Statement (I) :

Statement (II) :

: Light is capable of trans-

ferring clectrons to the
free-state inside a mate-
rial, thus increasing the
électrical conductivity of
the material.

The increased electrical
conductivity produced
by light is called photo-
conductivity.

A general purpose dyna-
mometer type wattmeter
does not read accurately
at low power factors.

: The presence of self-

inductance of the pres-

-sure coil introduces an
EITOL,

A  dynamometer type
wattmeter has a linear
scale while a dynamo-

meter type voltmeter has

a non-linear scale:

Deflecting torque devel-
oped in a dynamometer
type wattmeter is propor-
tional to the power and
that developed

meter is proportional to
the square of the:current.

The rotating disc in an.

energy meter is made of

a magnetic material.

Braking takes place due
to eddy current generated
by the braking magnet,

in a
_ -dynamometer type am-

29

147. Statement ()

Statement (IT)

148. Statement ()

Statement (II)

149. Statement (1) :
Statement(IT) :

150. Statement M :

Statement (II)

: Electromagnetic
meter is preferred for

: Electromagnetic

Disks

: When a solid sutface is

bonibardcd by clectrons
of appreciable energy,
secondary emission

occurs from the surface.

: The major application of

the secondary emission is
n voltage amplification.

flow
flow velocity measure-

ment of slurries in pipes:
as long as the slurry has

adequate electrical con-

ductivity.

flow
meter does not insert
any instrurnent parts into
the body of the fluid

flow to cause obstruction

as in most of other flow-
meters.

Direct access method is’
based on.a disk model of
a file.

allow random
access to any file block.

Variables that are defined
inside subprograms are
local variables.

: Their scope is in the

body of the subprogram .
in  which they are
defined.
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