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ANSWER SHEET LIABLE FOR REJECTION.
You have to enter your Roll Number on the Test
Booklet in the Box provided alongside, D} NOT
write anything else on the Test Booklet. _
This Test Booklet contains 150 items (questions). Each item comprises four responses (answers).
You will select the response which you want to mark on the Answer Sheel. In case, vou feel that
there is more than cne comrect response, mark the response which vou consider the hest. ln any
case, choose ONLY ONE response for each item.

You have to mark your responses ONLY on the separate Answer Sheet provided. See directions in
the Answer Sheet.

All items carry equal marks.

Before you proceed to mark in the Answer Sheet the response to various items in the Test Booklet,
you have to fill in some particulars in the Answer Sheet as per instructions sent to you with your
Admission Certificate.

After you have completed filling in all your responses on the Answer Sheet and the exemination has
concluded, you should hand over to the Invigilator enly the Answer Sheet. You are permitted to take
away with you the Test Booklet,

Sheets for rough work are appended in the Test Booklet at the end.

Penalty for wrong Answers ;

THERE WILL BE PENALTY FOR WRONG ANSWERS MARKED BY A CANDIDATE.

{i) There are four altematives for the answer to every question, For each question for which
a wrong answer has been given by the candidate, one-third (0-33) of the marks assigned
to that question will be deducted as penalty.

() If a candidate gives more than one answer, it will be treated as wrong answer even if one
of the given answers happens to be comect and there will be same penalty as above to that
question,

{ui} 1T a question is feft blank ie., no answer is given by the candidate, there will be no penalty
for that question.
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1. Eipen values of the Matrix 4. The general integral of the partial differ-
ential eguation
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3. If -——-z£+ 3 = () under the conditions
2. The solution of the differential equation df
A L
':F—g—d—}rul_}-':!uéz"‘, .]‘"'_LE—[L when =0,
de” ax then ¥ is equal to
where, (01 =0 and p{0)=-2 i3 (a) sint
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(b) p=e* & —xe (c) tan!
{g) y=eg T+ &+ xe (d} cott
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(@) ¥ E " 6. If the system

2x—y+3z=2

3. If Z = e™ "™ Fax - by); the value of x4+ p+2z=2

L g dZ . Sx—yp+az=h

. il {7 —
T = has nfinitely many solutions, then the
values of a and b, respectively, are

X8 4z (2) -8 and 6

{B). 20 (b) & and 6

(c) 2b (¢} —8 and —6

fd}y 2abZ (d} & and —6
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8.

Evnlunte ﬁ 3-1 — 1
e (z=1)"(z -3}

whete ¢ 15 the rectangular region defined
by x=0, x=4, y=—1 and y= |

(a) 1
by o
(<) gf
(d} =3+ 2)

2

x

The Fourier Transform of e:“?. 8

(=]

-
e 2

{a)

| —

el

(B) e ?
L
(e) -

(d) m

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 he
fitted with a normal distbution). The
percentage of students scoring 16 marks
15

(a) 36

(b) 23

(c) 12

(d) 10

(Area under standard nommal curve
between z =0 and = =06 is (-2257; and
between z =0 and z= |- i3 U341 3}

Tl

10.

11.

12.

Consider a random variable to which
a Powsson distiibution 13 best Bied.

2 A
'{PE.T:EJ on this
distribution plot. The variance of this

dhstribution will be
fajy 3
(k) 2

(e} 1

It happens that Frialy =

2
A

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

(a) 18
(b) 16
(c) 14
(d) 12
If (n) is lattice points per umit 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 (a) is

@) [ﬁ]
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13.

14.

15.

The magnetic susceptibility of alu-
minium is 2:1 % 1077, The permeability
and relative permeability are, respec-
tively

(a) 126 % 1077 and 1-0021

(by 1-26 = 107 and 1-0021

fe) 12:6 = 1077 and 1-000021

(d) 126 % 1077 and 1-000021

An iron rod of 107m® volume and
relative permeability of 1150 is placed
inside a long solenoid wound with
5 tumsfom. If a cument of 0:53A 18

allowed to pass through the solenoid, the
magnetic moment of the rod is

(a) 2:87 x 10* Am?
(B) 287 % 10° Am?
(c) 2-87 % 102 A.m?
(d) 287x%10° Am?
When an alternating voltage of a given
frequency is applied to a dielecinc

material, dissipation of energy occurs
due 1o

1. Continual change in the orbital
paths of the electrons in the atomic
struciure

2. A small conduction current through
the dielectnic

3. Eddy currents

Which of the above statements are
correct 7

fa) 1,2 and 3

(b} 1 and 2 only
{c) 1 and 3 anly
{(d) 2 and 3 only

SKP-D-ETE - A
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17.

18.

The voltage and current charactenstic of
an element is as shown in fgure, The
nature and value of the element are

{a) Capacitor of 3-3 pnF
(b) Imductor of 2-5 H
(¢} Capacitor of 6:7 pF
{d) Inductor of 50 H

I f=44A
I"'l:"'ll?'l:"'l' .:- :

(28
:41:,% Sk

wov T

In the circuit shown, what value of R
will result in f=4A 7

(a) 90
{b) 701
(c) 550
(d) 350
— 1 &
f=sal Nl i | =T
R,=40
CD R;=501 Gj

In the circuit as shown, the currents
[y, I, and I3 through three resistors are,
respeciively

fa) 208 A, 292 A and 0018 A

(b) 30BA, 2:5A and —0-06 A

(e} 208 A, 2.5 A and —0-08 A

{d} 3-08 A, 292 A and —0-06 A
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20.

1.

The w-i relationship for a circuit
containing & and € and a battery ot
valtage £, all in series is

1
e e B 3
.:J'Jda'ﬂﬂ..ﬁ

RN
— -
RO ot

]

[II

1
3- — 1 =
Ef+Rjad! £

Which of the above relationships are
correct 7

(a)

(b
(c) 2 and 3 only

(d)

1 and 2 only
I and 3 only

172 and 3

The flux-density at a distance of 0-1 m
from a long straight wire, camying a
current of 200 A is

(@) 5%107* Whim®
(b) 4x10~* Whim?2
()
{d)

3x1074 Whim?
2107 Whim?

a 2 b

A network graph with its tree shown by
firm lines 15 given in the [igure. The
fundamental cut-set for the tree-branch
number 2 {8

L

22

23

(a) 1;2:3 4and 5

(b} 1.2 and 5

(€} 2,0,7and 8

(d) 2,3 and 4
A bipolar transistor has o= (098,
fo=10pA. If the base cument is

100 A, then collector current would be

{a) 291 mA

(B) 349 mA
(¢} 491 mA

(d) 549 mA

The reduced mecidence matrix for a
network is given as

12 2 4 5 @&

all =1 =1-=1 0 ¢
A=00 1 © 0 -1 1
¢l O =1 0 71 0

Which of the following sets constitute a
tree 7

{a) 2,3 and 5
{(b) 1,2 and 6

(c) 1,2 and 4

(d) 1,2 and 3

A — SKP-D-ETE
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A triangular wave voeltage, as shown in
figure, is applicd across the terminals of
a 0-5 F pure capacitor at time = 0.

The corresponding current-wave 1s

(a)
e
54
T —
ARy A i B TR | i
-5A ——— L
(k)
r
S5A —
7 T e e ) § B Tis.
‘.T »
—5 A L B ===
(c)
Y
5A

I.TEI-\\I 2 3 AN 6 15w,
=1 \\// \\//

(d)

5{&1 NG 4 s ONIT,
\\/

-5 A
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25. Consider the following statements for
Norton's theorem :

1. Short the branch resistance through
which current is lu be caleulated
2. Obtain  the cumrent through this
short-circuited branch, using any of
the network simplification tech-
nigues
3. Develop Norton’s equivalent circuit
by connecting current source [y
with the resistance Ry in series with
it
Which of the above statements are
correct 7
{a) 1,2 and3
(by 1 and 3 only
fc) 1 and 2 only

(dy 2 and 3 only

401,
VWA —

=5

ey zné (1‘ 6A 50

—hh

For the network shown in the figure,
the current flowing through the 582
resistance will be

37
—
(a) 35

40
(b) Eh

39
=
€ 75

41
A
() 2
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28.

&

>
The circuit as shown in fgure is

connected to a load 2, across X-X. For

a maximum power transfer te the load,
E.L Ehﬂ"ﬂ].d be

A=
—= £
(o =
3+ ]
—
) =
L
==02
()
U
dy ——8
@ —
—
Iz
| :E |
A
Puraly
! By
? Reozistive Kl
Pletwork
1]

In the network as shown, with fgp = 5A,
Tso=10A, V=120V, and with [g, = 104,
Lo =5A, Fp=15V. What is the value
of k to describe Jo =k, such that
Fig=07

(a) 2-5
(b) 35
(e} 55
(d} 6-5

29,

30,

e

L=1{5H

R~ 1062

+ T
vt =10cos Lr

[

For the circuit as shown, what is the
value of C that leads to maximum power
transfer to the load, if the value of L is
0:5H 7

{a) 0:1 uF
(b) 001 F
(¢) 0:001 F
(d) 0:01 uF
— A
200

a0

—2¥ lﬂ zn(‘f}

The current in the 10 resistor in the
network as shown 15

(a) 200 A
(b) 2-25A
(¢} 2-50 A
(d) 275A

A — SKP-D-ETE
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32,

Which of the following is considered
a time domain technique in control
gystems ?

{a) MNyguist critenon
(b) Bode plat
{c) Root locus plot

(d) Routh-Hurwitz criterion

For the circuit as shown, consider that
switch 5, has been i position B for a
very long time and switch §; has been
open all the time. At time ¢=0, the
switch §; mowves to positon 4 and
switch S5 closes instantaneously. What is
the value of V,, at (=07, assuming
initial charge on C=07

(a) 25%
(b} 20V
(¢) 1-5Y
(d) OV
What 15 phasor sum of currents
fy=10{a-a%) and [=-jl0 for two

complex operators which are mdividu-
ally defined by a®=1 and F=-17

(a) 1732 £90°
(b) 7-32 Z90°
(c) 1732 £0°
@) 732 £0°

SKP-D-ETE - A

34.

A series RLC circuit with £ =26,
L=1H, C=1F is excited by a 100V

de source. The circuit 15 initially in
quiescent state. The expression for the
current response i(f) due to a do source
will be of the form (K, K, K; are
consiants)

(a) Ke—* sin [4; + 3;]

B Ke > ainE ¢
{c) (K| + Ky e

(d) Kje?+ Ko™

35, The impulse response of an LTT system

36.

is given by Su(f). If the input to the
systen is given by ¢ then the output of
the system is

(@) S{l-eyuit
(b) (1 =5 yut)
fc) S—e’ ulr)

(dy SufH-e"

A series RLC circuil has a resistance
of 50£), inductance of 0O-4H and a
capacitor of 10pE The cireuit is
connected across a 100V supply. The
resonance fequency and the current
through the resistance are

{a) 500 rad/sand 2A
(b) 1000 radis and 2A
(¢} 500 rad/s and 0-5A

{d) 1000 rad/s and 0-3A
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38,

A pulse of +10V in magnitude and 25 in
duration is applied to the termnals of a
lossless inductor of 1-0H. The current
through the inductor would

{a) be apulse of +20 A for the duration
of 25

{b) be a pulse of —20A for the duration
of 23

(¢} increase linearly from zero to 20A
in 28, and in the positive direction,
and, from thereon, 1l remains
constant at +20A

{d} increase linearly from zero to —20A
in 25, and in the negative direction,

and, Ffom thercon, it remains
constant at —=200A
Consider the following stalements

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

1. Total power can be measured if the
three-phase load 15 balanced and
cian be represented by an equivalent
¥ connection only

2. Total power can be measured for
the three-phase load irrespective of|
whether the load 15 balanced or not
and connected in ¥ or A

3. Power factor can be caleulated only
if the three-phase load is halanced

Which of the above statements are
correct 7

(@} 1 and 2 only
(b) 1and 3 only
(c) 2 and 3 only
{d} 1,2 and 3

39,

40,

= B Zp |,

".-’H ABCH "“,.r,“f"" -

Db % -y , W
i I L 2

[n terms ot AHCD-parameters of & 2-port
network, the parameters 2, £ and £ of
the equivalent-T-network are, respec-
tively

A e 1
N e d —
e g ™
P !
—_— nd__
B Zvtw A
Ll i 1
€ “orig WL
4 D
d e AE
B Sk G
PR R
—— AN ANG—
0 20
R, 40

T 3
The £ parameters 2:1[, 312, zzl and féz
for the circuit as shown in figure, respec-
tively, are

(a) 1203, 40 40 and 602
(b) 80, 60, 40 and 402
(¢} 120, 60, 60 and 40
(d) 812, 403, 603 und 6O

A — SKP-D-ETE
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42.

43.

A balanced 3-phase RYH sequence star-
connected supply source with phase
voltage 100V is connected to a delta-
connected balanced load 16 —7120Y per
phase. The phase and line currents are,
respectively

(a) 5v3A and 30A

by 10V3A and 30A

(c) 5+3A and 15A

(d) 10437 and 15A

The maximum potential-gradient that
can be imposed in air at atmospheric
pressure without breakdown is 30 kV/em.
The comesponding energy density is
nearly

(a) 30 I/m’
(b) 35 Mm?
(¢) 40 Jim?

(d) 45 Jm?

A steady flow of [DA 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 A
at (0,0,5). When end effects are
ignored, A 18

~59-1 d, mAfm

{a)
504 ‘i_p mA /fm
(eh

—118:2 -:S?J. mA m

(dy 118-2 4, mA/m

SKP-D-ETE - A
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44.

45.

40.

A hollow metallic sphere of radius & is
charged to a surface density of o. The
strength of the electric field mside the
sphere at a radiug < R) is

b1

(a)

o]
2:‘:?’1

(b)

¥
dmr®

£ETO

(c}
(d)

=02 i

LR
—
|

I

I

10V L €13

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

{a) 0553

(b}
(¢} 2s
(d) 43

ls

A parallel-plate capacitor with air
between the plates has a capacitance of
10 pFE, Ifthe distance between the parallel
plates 15 halved and the space between
the plates is filled with a material of
diclectric constant 5, the newly formed
capacitor will have a capacitance of

(a) 10pF
(b) S0pF
(c) 100pF
(d) 150pF



47. Which of the following statements are

48.

49,

correct regarding uniform plane waves 7
1. Uniform plane waves are transverse

2. The relation between E and H is
E_ [
H Yu

2

E x H pgives the direction of the
wave travel

4. For a uniform plane wave travelling
in x direction, £, =0
fa) 1,2 and3 only

(b) 1.3 and 4 only

(¢} 1,2 and 4 only

{d} 2,3 and 4 only

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 20 A at
0-8 p.f. leading is

(a) 336
{b) 316
{c) 286

{d) 256

Consider the following slatements
regarding Compuler Archilecture :

I, The advantage with dedicated bus
15 decrease in eize and cost

11

0.

2. In synchronous timing, the occur-
rence of events on the bus i3
determined by the clock

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

Which of the above statements are
cormect 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-contiguous allocation
using fixed size pages

2. Associabive memory is used for pro-
viding fast access to daia stored in
cache memory,

5l

Direct mapping of cache memory 1is
hard to implement

Which of the
correct 7

ahove

{a) 1and2 only

(b} 1 and 3 only
{c) 2and3only
(d 1,2and3

A — SKP-D-ETE



51. The decimal value 0-5 in IEEE single

52

a3

precision floating point representation
has fraction bits of

(a) OO0, 000 and exponent value of U
(b) 000....000 and exponent value of -1
(¢) 100...000 and exponent value of 0
(d) 100....000 and exponent value of —1

What does the following program print 7
void fint*p, int*q)
\

B =
I=I ] L]
mri=_0, j=
int main ()

d

1

F&i, &ij);

printf{“%d %d ‘n", i, j)
getchar ()

return 0}

}

(a) 22
(B} 2 1
(c) 01
dy 02

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

Process | Armival time | CPU Butst time
F] 0ms 12 ms
PE. i 2 ms 4 ms
“3 Ims 6 ms
P—‘Jr 8 ms S5ms
An operating system uses shortest

remaining time first scheduling algorithm
for pre-emptive scheduling of processes.
The average waiting time of the processes
15

SKP-D-ETE — A
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55,

{a) 7-5m3

{(b) 65ms

5.5 ms

()

(d) 45ms

The lenpgth of cable required for
transmitting a data at the rate of
500 Mbps in an Ethemet LAN with
frames of size 10,000 hits and for signal
speed 2,00,000 km/s is

{a) 2:5km
{b) Z0km
(e} 1-5km

(d) I0km

Consider the following statements :

1. System calls provide the iterface
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 ars
correct 7

fa) 1 and 2 only

(b) 1 and 3 only
{c) 2 and 3 only

(d) 1,2 and 3
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58.

What 15 the eflective access time, if the
average page-tault service time 13 25 ms,
memory -access time is 100 ns and page-
fault rate 15:P7

fa) 100 + 24,999.900 = P ns
(b) 100 + 25,000,000 x Pns
(c)
(d) 25.000.000 + 100 P ns

100 + 25000 = Pns

Consider the function funl shown below :

it funl (it num)

int count = 0;

while (num)

{ count + +;
num === [;

'

return (count);

i
The value returned by funl (435) is

(a) 10

(by 9

(c] B

(d) 7

Consider the following statements in the
relevant context :

I. The two types of currents that
fow in semiconductor dipdes and
transistors are drifl and diffusion
curments

2. The junction region is called deple-
tion regiom or space-charge region

3. When currents flow through the
diode 1n forward bias, the deple-
tion region current is mostly of
‘diffusion’ typc

13

59.

ﬁ“l'

Which of the above statements are

correct ?

fa) 1,2 and 3
(b) 1 and 2 only
(c) 1 and 3 only

(dy 2 and 3 only

The bandwidth of a control system can
be increased by using

fa) Phase-lead network
(b) Phase-lag network

(c) Both Phase-lead network
Phase-lag neteork

and

(d) Cascaded amplifier in the system

Applications of negative feedback to a
certain amplifier reduced its gain from
200 1o 100, If the gain with the same
feedback is to be raised to 150, in the
case of another such appliance, the
gan of the amplifier without feedback
must have been

(a) 400
(b) 450
{c)
(d) 600

A — SKP-D-ETE



61. Consider the following statements for a

62,

03.

network graph, if 8y is its fundamental
tie set matnx, and B, and B; are is
sub-matrices corresponding  to  twigs
and links, respectively :

1. B, is a unit matrix
2. B is a rectangular matrix
3. Rank of Beis (b—n—1)

where § s the number of branches and
i5 the number of nodes.

Which of the above statements are
correct 7

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

I and 2 only

An ideal operational amplifier is
connected as shown in figure, What is the
output voltage Vi ?

(a) 3V,
(b) 2V,
(c) 1V
@
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.

(z) 0-39
(b) 0:63
(¢} 10-85
(d) 125
The Truth table for the function
ﬂdﬂ[‘fﬂ} = Ym0, 1,3 4,89 is
Alelc]f]
ololo|m
B T S Y
i I U ]
R I8 5 O B
Rl L IR 0 4
L G a0
2 5 R R e
| T R ] I G

where W, X, ¥, Z are given by (d is the
complement of D}

(a)y b, 41,71
(b)
(c)
(d)

N o i |
1, I, B, &
e M
An 8-bit DAC uses a ladder network.
The full-scale output veltage of the
converter s +10% The resalulion

expressed in percentage and in volts is,
respectively

(a) 0-25% and 30 mV
{b) ©-39% and 30 mV
(e} (+25% and 39 mV
{d) 0:39% and 39 mV



6f. Consider the following statements

6.

1. Flash type ADCs are considered
the fastest

2. In successive approximation type
ADCs, conversion time depends
upuin the mognitude of the analog
voltage

3. Counter-type ADCs work with
fixed conversion lime

4. Dual slope ADCs are considered
the slowest

Which of the above statements are
correct T

(a) 2 and 3 onmly

{b) 2 and 4 only

{c} 1 and 4 only
(d) 1 and 3 only
Ris) + e T Gl
2 s | dxe| [
For the feedback control system

shown, if the steady state emor is 2094
for the unit step input signal, then the
value of £ must be

{a) RO

(b) 40

fc] 20

(d) 4

15

68,

Riz) Gi(s) Gils) Gyfs) Gis)  Cls)
B FE U R e MEed

=1, = =1 =1
i)
R{s)
of the system represented by the signal
flow graph as shown n figure {3

The closed-loop transfer function

(a) (1+G,+Gy)

) (1+Gy+Gy)

f_] +’G| or Gl_}l.r_1+ﬂ'3 -+ G‘t}

Gy G, G1 Gy

(e}

(d)

i
& o

+
£ % G,
T, (=

For the block diagram as shown in figure,

the overall transfer function % 15

W MG -

GG

(1)

G, G Hy
(14G Hy+ G,y H,)

(c}

_ GG
D WG, 7 -G, 1)

A - 5KP-D-ETE
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T1.

T2.

Rz) + g 3 Cls)

: |
A s410] Ll "

The block diagram shows a unity
feedback closed-loop system. The steady-
state error in the response to a unit step
input 15

(a) 14%
(b) 28%
(c) 42%
(d} 57%

The open-loop transfer function of a
negative feedback 1%
K
s(x+5)(s+12)
For ensuring systern stability the gain K
should be in the range

G{s)H(s) =

{a) 0= K < 60

(b) 0 < K < 600
{e) 0= K=< 1020
(@) K = 1020

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

Ris)=s" + 2% + 26 + 457 + 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
{c) 3

(d) 2 and 3

and 2

SKP-D-ETE - A
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- 40 dBs/dec
= 5} B s/deo
& 1 mirad/s)

‘ \]\-2 Bsydec

The open loop transfer function Gz (x)
of a Bode’s plot for feedback system as
shown in figure is

G H( o} dBs)

(2] ;%

74. A system with characteristic equation

s 263 41152+ 18+ 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 lic in the right half of
the s-plane

(c) Two poles lie symmetrically on
the imaginary axis of the y-plane

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



76.

ik

The open-loop transfer function G(s)1H{(x)
of a root locus plot of a system as shown
in figure is

4
@) (§+ 1}]
il
(z+1)°
4
(s+1)°
4
)’

()

(=)

(d)

The transfer function of a compensator is -

(1+3sT)
(143T)
shift is

(a) 30°
{b) 45°
{c) 60°
(d) 90°

- The maximum possible phase

The steady state response eff) for an
mput r{f) = sin2f to a system transfer
function —— is

544
(a) 025 sin2f
{b) sin{2r —45%)
(e) 0-316 sin(2f— 26-57)
(d) 0-632 cos2!

17

78,

L F

air

r o -
r“} £ Bl W i
) Compemsaio » 105" +Re 500 e

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

d

in the figure i8 to be investigated. For
what value of T will the closed-loop
response be critically damped 7

govermned by e, = zu{ &+ 4 iﬁ:—] as shown

(a) 1:612
(b) 0-806
(c) 0:306

(d) 0-161

flg) 'F%

The unity feedback system as shown
m the figure i3 characterized by

Gis) = . The output time response

Cls)

Cris)

T

(s+13°
will have a damping factor £, and natural
frequency m,,, respectively, as

{a) 0-707 and 1
(b) 0-866 and +/2

(c) 0-707 and +2
(d) N-866 and 1

A — SKP-D-ETE
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82.

For a state model

X = AX, where A=|

1 0
1 1], the state
transition matrix is

® |4 3]
o [t 4]
o[ 2
(d) :,iz' E?:]

Cia)

Riz) =+ L
—§ | Ll

A unit step input to a unity feedback
system is shown in the figure, the tme
for peak overshoot is, nearly

(a) 0355
(b) 058
(g} 079«
(d) 0-96 s
The transient response of second order
under damped system starting from restis

given by e(f) =A ¥ sin(Bt + 0), = 0.
The natural frequency of the system is

(a) 8
(b) 9
{c) 10

(d) 100

SKP-D-ETFE - A
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83.

54.

85.

For a feedback control system all the
roots of the charagteristic equation can be
placed at the desired location in the
s-plane if and only if the system i3

1. Observable
2. Controllable

Which of the zsbove statements are
correct 7

(a)
(b) 2 only
{c) Both | and 2

1 only

{d} MNeither 1 nor 2

A second order system with a zero at
-2 has its poles located at —3 + 74 and
-3 —74 in the s-plane. The undamped
natural frequency and the damping
factor of the system respectively arc

fa) 3 rad/s and 0-530
(h) 5 rad/s and 0-80
fc) 3 rad/s and 0-60
(dy 5 rad/s and 060

() -'-% TRl [T0] Gl
i =2 X =

What is the error-rate factor K, to yield a
damping factor of 03 for the system
shown in the block diagram ?

(a)
(b) 0232

0116

(c) 0-284
(dy 0332



a6,

87.

88,

An idenl transformer 18 having 150 tums
primary and 750 turns secondary., The
primary coil 15 connected to a 240V,
50 Hz source. The segondary  winding
supplies a load of 4 A at lagping power
tactor of 0-8, What 13 the power supplied
by the transformer 1o the load 7

(a) 4200 W
(b) 3840 W
(c) 2100 W
() 1920 W

In an induction motor for a fixed
speed at constant frequency

{a) Both ling current and torque are
proportional o voltage

(b) Both line current and torque arc
proportional to the square of
voltage

(¢} Line current 1s proportional to
voltage and torque is proportional

to the square of vollage
(ch)

Line current is constant and torque
18 proporhional to vollage

7
- Fiertt Bun

Taint Joint

N\

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

£W Fi

1. Avouding continuous air-gap

2. Preventing loss: of mechanical

strengzth
3. Reducing eddy-current loss

19

89,

Which of the above statements are
e

(2)
(k)
(c) 2 and 3 only

(d)

] and 2 only

1 and 3 only

I, 2 and 3

Which of the following would refer 1o an
ideal transformer ?

1. Winding-resistances are negligible

2. Leakage-fluxes are included

3. Core-losses are negligible

4. Magnetization characteristic is linear
(a)
(b 1, 3

and 3 only
and 4 only

(c) I, 2 and 4 omly

(d) 2, 3 and 4 only

A 24-slot, 2-pole, lap-wound de machine
has 18 turns per coil. The average flux
density per pole 15 1 Tesla, The effective
length of the machine is 20 cm and the
radius of the armature is 10 ¢m. The
magnetic poles cover B0% of the
armature periphery. For armature angular
velocity (e,) of 183-2 radfsec, the
induced emf in the armature winding is
nearly

(@) 585V
(b)
(e}
(d)

1050V
1260V
1465V

A - SKP-D-ETE



91. A 220V dc

compound  generator
connected in long-shunt mode has the
following  parameters: R, =0-1€)
B = 8082, Rippipy=0-0502, For a load
of 150A at rated terminal voltage, the
induced emf of the generator should
nearly be

(2}
(b]
(c)
(d)

233V
243V
251V

262V

92. The Laplace transform of

) = 1" e ufr) is

{n+1)!
1:3 o I._-ﬂﬂﬂ

(a)

m!
{5+ )"

(b)

(n—1)!
{E} {j_'_ﬁ]u-ﬂ
n!
'f-.‘?;-ﬂ}”'i'l

(d)

93. A dc shunt motor has the following

characteristics, R, =050, Ry=2000,
hase speed = 1000 rpm, rated voltage =
250V. On no load it draws a current =
5A. At what speed will this run while
deliverng a torque of 150 N.m?

{a)
(b)
(€)
(d}

881 rpm
920 rpm
950 rpm
990 mm

SKP-D-ETE - A
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95.

()

0 Armature Current (f,) ——:

The figure shows plots of speed (IN)
Vs, armature curvent (f,) of a d¢ motor
for two different operating conditions.
Which one of the following features is
relevant 7

{a) (1) represents stronger shunt ficld,
and (2) represents stronger series
field of a compound motor

{by (1) représents stronger series field,
and (2) represents stronger shumi
field of a compound motor

fc) (1) representsonly shunt excitation,
and (2) represents only series exci-
lation

{d) (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
7-802, then the effective rotor resistance
in the backward branch of the equivalent
circuil ‘will be

{a) E-IDQ
{b) 400
{c) T8L2

(d) 15652



&,

97.

98.

A 400V, 50Hz, 30hp, three phase
induction motor 15 drawing 50 A current
at -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 mator will Le, ueaily

() 15 kW
(b) 20 kW
(©) 25kW
(d) 30 kW

When the value of slip of an induction
motor approaches zero, the effective
resistance

(a)

15 very low and the motor is under
no-load

(b} of the rotor circuit is very high and
the motor is under no-load

15 ZET0

(<)
(d}

of the rotor eircuit is infinity and
the motor is equivalenl to short-

gireuited two-winding transformer

A d-pole, 50 Hz, 3-phase induction motor
with a rotor resistance of 0-25 02 develops
4 maxmmum torque of 25Nm at
1400 rpm, The rotor reactance x5 and slip
al maximum ferque s, g Tespectively
would be

1
2:0and —
(a) an 05

]
b)Y 3-75and —
®) =

1
(e} 2-0and =y

'e 1
(d) 3-73and T

11

Q9.

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 totor 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
alip of

{a) 001
{b) 002
{c) 003
(dy 004
The rotor of a 4-pole ac generator is
wound with a 200 tums coil. If the flux
per pole 15 5 m Wb and the rotor runs at
a speed of 1500 rpm, the rms: value of

the induced voltage for this ac generator
15 nearly

(a) 140V
) 157V
(c) 164V
(d) 200%

A 3-MVAS G-pole, 50 Hz, 3-phase syn-
chronous generator 15 connected to an
infinite bus of 3300V; and it is run at
1000 rpm. The synchronous reactance of
the machine is 0-2150) per phase. The
synchrenizing torque for 1° mechanical
displacement of the rotor is

(a) 7500 N.m
(b) 7000 N.m
(¢) 6000 N.m

{cd) 4500 N.m

A — SKP-D-ETE



102. The sécond-harmonic component of the

103,

power P versus load angle § charactens-
tic of a synchronous machine, operating
at a terminal voltage F and having the
d-and g-axis reactance per phase of Xy
and Y, respectively, is

¥
L ‘J[l-r
o AL L IR
2 ..-:![rd’l" i
Al s
(b) "[T“T}Ei”m
e )
S
(¢) S, i cos28
2 XX,
2
{d) i LT COs20
2 ':{q' :Yﬂl

The term Synchronous condenser refers
o

A synchronous moter with a
capacitor connected across the stator
terminals to improve the power
factor

fa)

A synchronous motor u:rpemﬁng al
full-load with leading power factor

(b}

An over-exciled synchronous motor
partially supplying mechanical load
and also improving the power
factor of the system to which it 18
connectad

(<)

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

factor

SKP-D-ETE - A
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104.

105.

106.

Which of the following operating
aspects necessitate the computation of
Repulation of an alternator 7

I. 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,
(b) 1,
(c) 1,
(dy 1,

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

A 2-phase ac servomotor hasa tendency
o run as a single-phase mduction motor,
if the voltage across the control winding
becomes zero. To prevent this

(a)

Rotor having high mass and moment
of inertia 13 to be used

(b} Drag-cup type of light rotor and high

resistance is Lo be used

A low Tesistance rotor is to be used

(c)
()

The number of tums in the control
winding is to be kept lesser than in
the maim reference winding

A single-stack, §-phage (stator), multiple-
step motor has 6-rotor teeth, The poles
are excited one at a nme. If excitation
frequency is 120 Hz, the speed of the
motor 15

(a) 31ps
(b) Srps
()
(d)

1 rps
15 rps



107.

105,

109,

An extra high voltage transmission line
of length 300 km can be approximated
by a lossless line having propagation
constant @=0-00127 radkm. The per-
centage ratio of line length to wave-
length will nearly be

(a) 24%
(b) 199
(c) 12%

(d) 6%

A lossy capacitor O, rated for operation
of 5kV, 50Hz is represented by an
equivalent circuit with an ideal capacitor
Ly in parallel with a resistor By, C, is
0-102 uk; and B, = 1-25 M£2. The power
loss, and tand, of this lossy capacitor
when operating at the rated voltage are,
respectively

(a) 20 Wand0-04

{b) 10 W and 0-04

fc) 20 W and 0-025

(d) 10 W and 0-025

The time interval needed for a surge to
travel to the end of a 600 km long
overhead transmission line is

fa) 63

(b} 23

(c) 20:ms

(d) 2 ms

23

110. At what power factor will a lossless line

111.

112,

with & rcactance of 06 pu exlibil zeiu
reguiation given that the sending-end
voltage 1s 1-0 pu ?

{a) O-B00 lag
(B) 0-800 lead
{c) 0954 lead

(d) Unityp.f

An 11 kV, 3-phase transmission line has
resistance of 156} and reactance of
4£2 per phase. The efficiency of the line
when supplying the load of 4 MW at
0-8 lagging power factor is nearly

(a) 99%
(b) 95%
(] 92%

(d} 920%

The dieleciric loss in the insulation of a
lossy underground cable, due to leakage
cutrent 15 (using standard notations)

{a) @mCVecoss
(b W tand
(¢} @wCV*tans

(d) @CV aind

A — SKP-D-ETE



113, A 3-phase, 100 MVA. L1 KV generator 115. In a circuit-breaker, the are is produced

has the following pu. constants. The due to
generator neutral s solidly  grounded.
Xy = X5 =3X5 = 0-15€% The ratio of the ¥ Thoatrra] e

fault cumrent due to three-phase dead-
shor-circuit to that due to: L-G fauli

2. High i
would be nearly igh temperature of air

3. Field emission

{a) 0-33
Which of the above statements are
(b) 036 correct ?
fa) 1,2 and 2
(c) 078
(b} 2 and 3 only
(d) 1-0
() 1 and 2 only
114. (d) 1 and 3 only
f -""TTJ.: . ;
b Balanced 116. The line reactances of a power network
SRl 3 pl
Sl e are as follows
- s Load :
Line No.|From Bus|To Bus|Reactance
Triple-pole switch 1 q 1 0.2 pu.
A balanced 3-phase load is supplied 2 | 2 0-4 p.u.

from a 3-phase supply. The contact in

. ; ? The bus impedance matrix with "0 as
line ¢ of the triple-pole switch contactor

={-bus |
fails to connect when switched on. If the Ay L
line-currents in lines & and & record 25 A . 3
each, then the positive-sequence compo- () 0:2 0.4
nent of the current is | 0-4 06 ]
[0-4 0-2]
4L 300 A
(a) 14-42+30 W) o5 o
(b) 250 .2 -30°A o 02 02
02 06
(c) 1442-30°A
(d) |:EI-G I}-Ei|
(d) 250 2 +307A 0.2 04

SKP-D-ETE - A 14



117. An alternator is

118.

119.

(a])

A polyphase synchronous machine
operated with DC exeiter

(b}

A polyphase synchronous machine
operated with AC exciter

(e} A three-phase induction machine

with prime mover

(d} AnyAC generator

The stability of a system, when subjected
to a disturbance, 15 assessable by which
of the following methods ?

1. Bwing curve

2. Equal-area cmterion

3. Power-angle diagram

4. Power-circle diagram
{a) 1,
(b) 1.
(e)
4}

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

1, 2 and 3 only

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

(a)

Increasing the resistance of the line

(b) Increasing the inductive reactance
of the line
(¢} Reducmg the effective senes

reactance of the line

(d)

Reducing the shumt admittance of
the hne

120,

121.

122%

123.

A 4OMVA, 11KV, 3-phase, 50Hz, 4-pole
nubo-altémator has an ineriia constunl
of 15 sec. An input of 20 MW developed
15 MW of output power (Neglecting
logses). Then the acceleration is

(a) 60°/s7
() 65%/s?
(c) T0°s?
(d) 75°%/s*
In & Progressive Simplex Lap Winding
for a 4-pole, 14-slot, 2 coil-sides per slot

d.c, armature, the back pitch y, and fronl
pitch y will be respectively

{a) 7and5
{b) Sand5
{c}) Tand7
(d) Sand7
The starting current in an induction motor
15 5 times the full-load current while the

full load slip is 4%. The ratio of slarling
torque to full-load torque 1s

(a) 0O-6
(b) 08
(c) 10
(d)y 1-2
When bundle of conductors are used in
place of single conductors the effective

inductance and capacitance will, respec-
tively

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

Increase and decrease
Decrease and increase
Decrease and remain unaffected

Increase and remain unaffected
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124. A buck regulator has an input voltage of
12V and the required output voltage is
5%, What is the duty cyele of the
regulator

(a) 5
)i

(e}

B | L

(d) o

Directions :

Each of the next Twenty Six (26) items
consists of two siatements, one labelled as
‘Statement (1) and the other as *Statement (IT)".
Examine these two statements carefully and
select the answers to these items using the
codes given below :

Codes :

(a) Both Statement ([) and Statement
{II} are individually truc; and State-
ment (ID) is the correct explanation
of Statement (1)

(b) Both Statement (I) and Statement
(I[) are individually true; but State-
ment (1) is NOT the correct expla-
nation of Staterment (1)

{c) Statement (1) is true; but Statement
(I} 12 false

{d) Statement (T) is false; but Statement
(11} is frue

SKP-D-ETE — A
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125, Statement (I) :

Statement(11) :

126. Statement (I) :

Statement (1L} :

127. Statement (1) ;

Statement (IT) -

An electrolytie capacitor
congists of two elee-
trodes immersed in oan
electrolyte with a chemi-
cal film on one of the
electrodes acting as the
dielectric.

The electrolytic capaci-
tor may be operated with
any one of the electrodes
as anode positive with
respect to the other,

Two ideal current
sources with currents [y
and [; cannot be con-
nected in senes,

Superposition  Theorem
cannot be applied to
curtent  sources when
one terminal of each of
these sources 18 COn-
nected to a common
node.

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

Bath 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 (1)

statement(H) :

129, -Statement (T) :

statement(II) :

130, Statement (I) :

Slatement (1) :

131. Statement (I} :

Statement (1) ;

: A ‘bedding’ is provided
over to the metallio
sheath in 2n underground
cable,

The bedding protects the
metallic sheath against
COTTORILN,

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

They may be caused by
magnetic  saluration in
the transformers.

‘High resistance’ method
is used for arc extinction
in DC circuit breakers.

Very little energy is dissi-
pated in the arc in high
resistance method of arc
extinction.

A radial main system,
circuit experiences a low
voltage at the far end
unider heavy load condi-
tions.

The wvoltage at the far
end under heavy loading
can be comected by con-
necting a shunt capacitor
compensator there.

132, Statement (I)

Statement {1}

133. Statement (I)

Statement{I)

134. Statement (I} :

Statement (11)

:In an HVDC system,

the eteady-elate power
transfer from a generator
o the mhnite bus i3
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 de hink is
much larger than thatina
corresponding EHV  ac
s¥siem.

»Conventional diode rec-

tifier circuits have low
frequency harmonics.

: Passive techniques used

to reduce the cumrent
THD in conventional
rectifiers require large
transformers andfor re-
ACTOrs,

Fesonanl  imverters  are
used as electronic. bal-
lasts for gas discharge
lamps, mduction heating,
etc.

+ A DC to high frequency

AC  resomant inverter
may be obtamed by
applying the square wave
voltage obtained Fom a
DC source and swilch
network operating at fre-
quency f, to a tuned tank
circuit designed for fre-
quency f,, 5o as to oblain
variable magnitudes of
vir) and i) by matching
s with £,
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135, Statement (1) :

Statement(II) :

136. Statement (I)

Statement(1I) :

137. Statement (1) :

Statement(II) :

138. Statement (1) :

Statement({11) :

SKP-D-ETE — A

In linear commutation,
the magnitude of the
current in the coils under
each pole mm a DO
generator on a given load
remains constant.

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

. A very efficient method

of speed control of an
induction motor 18 9
vary both ¥ and f in

|
such a way that — ratio

remsins constant.

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

Windings of most power
transformers  are  1m-
mersed in a tank of oil.

Convection currents in
the insulating oil help
carry the heat away from
the windings and the
LOT,

A large pale pulse 18
required to tum on a
GTO thyristor.

This thyristor does not
need a commutation cir-
cil,

28

139, Statement (I) :

Statement(II)

140. Statement (I7 :

Statement (1) -

141. Statement (1) :

Statement (1T)

142. Statement (I) :

Statement(II) :

The decimal-to-BCD
encoder digital  logic
circuit chip IC 74147,
1% a priority encoder.

+ In this ¢ircuit, priority 1s

given to the lowest-order
imput.

Analog to digital conver-
sion is essentially a
sampling process.

A hold element is digital
to analog converter,

High-level programming
languages preferred by
the scientific commumnity
as they are user friendly.

: 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
mcreases  exponentially
with temperature.

As the temperature Tises,
more and more covalent
bonds are broken result-
ing in more electron hole
pairs.



143. Statement (I} :

Btatement(Il) :

144. Statement (1) :

statement(ll) :

I45. Statement (1) :

Statement({ll} :

146. Statement (I} :

Statement (1T} :

Light is capable of trans-
ternng clectrons to the
free-state inside a mate-
rial, thus increasing the
electrical condugtivity of
the material,

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

A general purpose dyna-
mometer tvpae wattmeter
does nof read accurately
at low power factors.

The presence of self-
inductance of the pres-
sure coil introduces an
ST

A dynamometer type
wattmeter has a linear
scale while a dynamo-
meter type voltmeter has
a non-linear scale.

Deflecting torgue devel-
pped in a dynamometer
type waltmeter is propor-
tional to the power and
that developed in a
dynamometer type am-
meter 15 proportonal to
the square of the current.

The rotating disc in an
encrgy meter 15 made of
a magnetic material.

Braking takes place due
o eddy current generated
by the braking magnet.

29

147. Statement (I) :

Statement (1T}

148. Statement (I) :

Statement(11) :

149. Statement (1) ;

Statement (11)

150, Statement (1) :

Statement (IT)

When a solid surface is
hombarded by clectrons
of appreciable energy,
secondary emission
occurs from the surface.

: The major application of

the secondary emission 1
n voltage amplification.

Electromagnetic  flow
meter 18 preferred for
flow wvelocity measure-
ment of slurries in pipes
as long as the slurry has
adequate electrical con-
ductivity.

Electromagnetic  flow
meter does not insert
any instrument parts into
the body of the fluid
flow to cause obstmuction
as in most of other Now-
meters.

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

Disks allow random
access to any file block.

Variables that are defined
inside subprograms arc
local vanables.

: Their scope is in the

body of the subprogram
m which they are
defined,
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