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EE : ELECTRICAL ENGINEERING

{dizeaitienrr: 'Yhree Hours Maxvnm Marks: 100

Kead the following instructions carefully.

I. This question paper contains 24 pages ncluding blank pages for rough work. Please check all pages
and report discrepancy. it any.

2

Write your registration number. your name and name of the examination centre at the specified
locations on the nght half of the Optical Response Sheel (ORS).

3. Using HB pencil, darken the appropriate bubble under cach digit of your registration number and the
letters comesponding to your paper code.

4. All questions in this paper are of objective type.

3. Questions must be answered on the ORS by darkening the appropriate bubble (marked A, B, C. D)
using [B pencil against the question numbcer on the left hand side of the ORS. For each question
darken the bubble of the correct answer. In case you wish to change an answer. erasc¢ the old
answer completely. More than one answer bubbled against a question will be treated as an incorrect
response,

6. There are a total of 65 questions carrying 100 marks.
7. Questions Q.) - Q.25 will carry I-mark each. and questions Q.26 - Q.35 will carry 2-marks each.

8. Quesuons Q.48 — Q.51 (2 pairs) are common data questions and question pawrs (Q.52, Q.53) and
(Q-34. Q.55}) are linked answer questions. The answer o the second question of the linked answer
yuestions depends on the answer to the first question of the pair. If the first question in the linked pair
1$ wrongly answered or is un-attempted. then the answer 10 the second question in the pair will not be
evaluated.

9. Questions Q.56 — Q.65 belong t¢ General Aptitude {GGA). Questions Q.56 — Q.60 will carry |-mark
cach, and questions Q.61 — (.65 will carry 2-marks cach. The GA questions will begin on a (resh
puge starting from page 18.

10. Un-attempted questions will carry zero marks,

1L, Wrong answers will carry NEGATIVE marks. For Q.1 - Q.25 und Q.56 — Q.60. % mark will be
duducted for each wrong answer. For Q.26 - Q.51 and Q.61 - Q.65, 7 mark will be deducted for cach
wrong answer, The question pairs (Q.52, Q.53), and {Q.54. Q.55) are questions with linked answers,
There witl be negative marks only for wrong answer o the first question of the linked 2nswer question
pair i.e. for Q.32 and Q.54. 7% mark will be deducied for each wrong answer. There is no negative
murking for Q.53 and Q.55.

12. Calcularer {without data connectivity) is allowed in the ¢xamination hall.
I3, Charis, graph sheets or tables are NOT allowed in 1the examination hall.

14, Rough work can be done on the question paper stsell. Additionally, blank pages are provided at the
end of the question paper for rough work,
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Q.1 - Q.25 carry one mark each

1
Q.1  The value of the quantity P, where £ = I.xr'd.l.' .15 equal o
0

{A}0 (B) 1 () e (D) e

Q.2  Divergence of the three-dimensional radial vector field 7 is

(A) 3 B) Ifr )i+ j+k (D) 3(F + j+k)
Q.3 The period of the signal x(z)= Ssin([}.ﬁm + %] i

{A)D.4m s (BY(8ns (C) 1.25s (D) 255
Q4  The system represented by the input-output relationship y(f) = j[' x(1)dr, >0 is

{A) Linear and causal (B) Linear but not causal
(C) Causal but not linear ' (D) Neather linear nor causal

Q.5  The switch in (he circuil has been closed for a long Lime. It is opened at £ =0. At 7=0", the current
through Lhe 1 uF cupacitor 1s

1Q
M—e
5V t=0 =—1uF %4@

{A)OA (B)LA (C) 1.25 A (D) 5A

Q.6  The second harmonic component of the periadic wuveform given in the figure has an amplitude of

+ 1

¢ T2 T 1

(A)0 (B) 1 (C) 2/x o V5

Q.7  As shown in the figure, a 180 resistance is connected across a source that has a load line
v+{=100. The current through the resistance is
—> ¢

+.
Source ¥ 14
= ]

(A) 25A {B) S0A () 1O0A (D) 200A

L]
collegedunlaa
° =] India’s largest Student Review Platform

—



2010

EE

Q.8 A wammeter is connected as shown in the figure. The watimeter reads
§ —— S :
1 Curren coil 1'
i Pmcmial c_oi! r I:
Wit i L i R R s e ety (] z]
Wattmeter
¥,
Z;
(A) Zero always
(B) Towal power consumed by Z, and Z,
(C) Power consumed by Z,
(D) Pawer consumed by Z;

Q9  An ammeter has a current range of 0 - 5 A, and its internal resistance is 0.2 £2. In order to change
the range 10 0 - 25 A, we need (o add a resistance of
(A) 0.8 Q in series with the meter.

(B) 1.0 Q in seres with the meier.
(C) 0.04 £2 in parallel with the meter.
(D) 0.05 £ in parallel with the meter.

Q.10  As shown in the figure, a negative feedback system has an amplifier of gain 100 with
+10% tolerance in \he forward path. and an aitenuator of value 3/100 in the feedback path. The
overall system gain is approximately:

+
100 £10% >
9
Yoo [&——
(A) 10t1% (By 10+2% (Cy 1015% (D) 10+£10%

Q.11 For the system G4+1)" the approximate time 1aken for a step response to reach 98% of its final
value is
(A} 1s (B)2s (") 4s (D) 8s

EE o ) 324
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Q.12 I the electrical circuit of figure (b) is an eyuivalent of the coupled tank system of figure (a). then

sl

B - Y T L

"
@
p -
O

(a) Coupled tank (b) Electncal equivaleni

{(A) A. B arc revistances and C, D capacitances
(B} A. C arc resistances and B, D capacilances
(CYA. B are capacitances and C, D resistances
(D) A, C are capacitances and B, D resistances

Q.13 A single-phase transformer has a tums ratio of 1:2, and is connected (0 a purely resistive load as
shown in the figure. The magnet2zing current drawn 1s | A. and the secondary current is 1 A. [f core
losses and leakage reactances are neglected, the primary current 1S

1:2 l_fn

® 3

(A} 1.4] A (B2 A (()L.24 A (D} YA

Q.14 Power is transferred from system A o system B by an HVDC link as shown in the higure. If the
volages V., and Vi, are as indicaled in the figure. and / > 0. then

Power Flow
——————
| d M, ¢ -

AC | T y f v ]' | AC
System A 48 € System B
——— el »— .

B D
Rectifier Inverter

(AYV,, <0V, <0V >V, (BYV,, >0V, >0V <V,
(CyV,,>0¥ , >0V, >V (mVv,, >0V, <0
FF _' ' - ' 2024
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Q.15 A balanced three-phase voltage is applicd te a stae-connected induction motor, the phase 10 neutrai
voltage being V. The stator vesistance. rotar resistance relermed o the stator. stator leakage
reactance, rolor leakage reactance referred to the stator, and the magnetizing reactance are denoted
by 7. r.x . x and X . respectively. The magnitude of the starting current of the motor is

given by:
!
(A) '—'—'—V— (B) T‘mm : .
{rr-}_’;}'-r-{tr-i-"l) :}- r:"+{‘tj+xm]-

V
(©)

Q.16 Consider a step voltage wave of magnitude | pu truvelling along a lossless transmission line that
terminates in a reactor. The voltage magnitude across the reactor at the instant the travelling wave
reaches the reactor is

- A

Reactor

(A)-1pu (B) | pu (C) 2pu (D) 3pu

Q.17 Consider two buses connected by an impedance of (0+j5) £2. The bus | vohage is 100 £30” V. and
bus 2 voltage is 100 L07 V. The real and reactive power supplied by bus 1, respectively. are

(A) 1000 W, 268 VAr (B -HIDD W, =134 VAr
(CY276.9 W._-56.7 VATY ([2)-276.9 W, 56.7 VAr

Q.18 A three-phase. 33 kV oil circuil breaker is rated 1200 A, 2000 MVA, 3 s, The symmetrical breaking
current is

(A) 1200 A (B) 36(%) A () 35kA (D) 104 8 kA

Q.19 (Consider 3 stator winding ol an ahemator with an internal high-resistunce ground fault. The
currenls under the fault condition ar¢ us shown in the figure. The winding is protected using a
differential current scheme with current transformers of ratio 400/5 A as shown. The current
through the operating coil is

CT ratio 400/5 CT ratio 400/S

[ | ]
/-B/\ (220 + jO) A Ng\ (250 + j0) A 1

Operating coil

(A) O [ET5 A {H)02 4 (Cy L3735 A (D) &) kA

EE ‘ 524
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Q.20 The zero-sequence circuit of the three phase transformer shown in the figure is

R r
b

Y

B y

{A) (B)
R &YYo 1 R—"YY Y~ —

G G

) (D)

oy i

G

Q.21 Given that the op-amp is ideal, the output voluage V, is

2R
j
R +10V

=
*2"_‘5 10V

{A) 4V By oV (C) 75V (D) 1212V

Vo

Q.22 Assuming that the diodes in the given circuit are ideal, the vollage Vy is

10k2

DKM
10k
10V 1
Vo -T- 51
10kL2
(A) 4V (B) 3V ). TN (D) 12,12V
EE 624
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Q.23 The power electronic converter shown in Lhe figure has a single-pole double-throw switch. The pale
P of the switch is connected alternately to throws A and B. The converter shown is a

A b L
+
T ré Vour
{A) step-down chopper (buck converter) {B) half-wave rectifier
(C) step-up chopper {boost converier) (D) full-wave rectifier

Q.24 Figure shows a4 composite switch consisting of a power wansistor (BJT) in series with a diode.
Assuming that the transisior switch and the diode are ideal, the |-V characterisiic of the composite

switch i ) ¥ -

(A) {

|
l >V
C)
|
+ v
Q.25 The fully controlled thyristor converter in the figure is fed from a single-phase source. When the

firing angle is 0°, the dc output voltage of the converter is 300 V. What will be the output vollage
for a firing angle of 60°, assuming continuous conduction?

(

B)
|
+v
(D)
|
+ 'lul'

K +
$ Ve
X

(A) 150V (BH210V (Cy 30V (D) 100V

EE T4
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Q.26 -

Q.20

Q.27

Q.55 carry two marks each

sinf
At 7 =0, the function f(7) = —— has
!

{A)a minimum (B) a discontinuity
{C) a point of inflection (D) a maximum

A box contains 4 white balls and 3 red balls. [n succession, two balls are randomly selected and
removed from the box. Given that the first removed ball is white. the probability that the second
removed ball is red is :

(A) 1/3 (B) 377 (C) 122 (D) 477
1 L 0O
Q.28 Ancigenvectorof P=|0 2 2| is
cC 0 3
Ar(-1114) B2 ) -12)7 D) (21-1)°
G295 For e difiereytial equation: == 4+ 6554 8 =Owith initial conditions. x(0) =duea = =0,
dar’ dr dr =0
lhe solution is
(A) x(1)=2e™ =™ (B) x({) =2~ =™
(C) x(1) == +2¢7" (D) x(f)=e™ +2e7™"
Q.30 For the set of equations :
x, +2x, + x,+ 4x,=2
3x, +6x,+3x, +12x, =6
the following statement is true:
{A) Only the trivial solution x, = x, = x;, = x, = 0 exisls.
{(B) There are no solutions.
{C) A unique non-trivial solution exists.
(D) Multiple non-trivial solutions exast.
Q.31 x(t)is a positive rectangular pulse from ¢ = -1 to ¢ = +1 with unit height as shown in the figure. The
value of I |X {w]|2 dw {where X (@) is the Fouricr transform of x{t) } is
x{1)
1
0 1t
{A) 2 (B) 2n (C) 4 (D) 4n
EE 8724
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Q.32 Given the finite length input x|n| and the corresponding finite length output y[n; of an LTI system
as shown below. the impulse responsc hin| of the system s

‘W L
x[n) = {1, -1) y[m = (1.0, 0,0, -1}

t 1

(A) h[n) = {1, 0, 0, 1} {B) hn) = {1, 0, 1}
t t

(© hin] = {1. 1. 1, 1} (D) h[n] = {1. 1. 1}
) 1

Q.33 If the 12 £ resistor draws a current of 1 A as shown in the figure, the value of resistance R is
1Q R

M AN
ZACID 1A ]2 120 - 6V

(A)4 Q (B)6 (C) 8Q M) 180

Q.34 The two-port neiwork P shown in the figure has poris | and 2. denoted by terminals (a, b) and
(c. d). respectively. It has an impedance malrix Z with parameters denoted by ;. A 1 £2 resistor is

connected in senies with the network at port | as shown in the figure. The impedance mateix of the
modified two-port network (shown as a dashed box) is

F T mm e e =2 === 1
e, 1 a o
*AAN—e— -
1 P ]
e e iy
. b y d
/
(A) g+l oz, +l (B) TR P
L 2 tl Zy 2 ¥+l
(©) r3||+l Z]ZJ D) Wt g,
L 4n  In Iytl 2y
EE o or2a
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Q.35

Q.36

Q.37

Q.38

The Maxwell’s bridge shown in the figure is at balance. The parameters of the inductive coil are

R+ jel. 3

®)

(A) R= R:R]J{Ru L=C.R.R,
(B) L=R,R,/R,, R=C,R.R,
(C)R= RJI‘RER:" L= If(C‘RzR_.,)
(D) L= R_”fﬂzﬂ"!, R= lf(C‘R:RJ

The frequency response of G{5) = If[s{s + 1)(s+ 2)] plotted in the complex G( j@) plane (for
O<w<o)is

(A)

() (D)

—P
Re

- 2 0
The system 1=M+Buwizhd=[u 2]. H=[ ]is

(A) stable and controlluble

(B) stable but uncontrollable
(C) unstable but controllable
(D) unstable and uncontrollable

The characteristic equation of a closed-loop systemnis s(s+ D(x+3)+ k(s +2)=0, & >0. Which
of the following statetments is truc?

{A) Its roots are always real

(B) It cannot have 4 breakaway point in the range —1 < Rels])< 0
(C) Two of its roots tlend to infinity along the asymptotes Ref[s]= -1
{I>} It may have complex roots in the right hall plane.

W2d
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Q.39 A 50 Hz synchronous gencrator is initially connected 10 a long lossless transmission line which is
open circuited at the teceiving end. With the field vollage held consianl, the generator is
disconnected from the transmission line. Which of the following may be said about the steady state
terminal voltage and field current of (he generator?

O .

(A) The magnitude of terminal voltage decreases. and the field current does not change.
(B) The magnitude of terminal vollage increases, and the field carrent does not change.
(C) The magnitude of terminal vollage increases, and the field current increases.

(D)) The magnitude of terminal voltage docs not change, and the field current decreases.

Q.40 A separately excited d¢ machine is coupled 1o a 50 Hz, three-phase. 4-pole induction machine as
shown in the figure. The dc machine is energized first and the machines rotate a1 1600 rpm.
Subsequently the induction machine is also connected (0 3 50 Hz, three-phasc source. the phase
sequence being consisient with the direction of rotation. In steady state,

DC machine Induction machine

4 pole, 50 H2

~ 50 Hz. balancad
Sl ‘ ' k" {hree-phasa supply

(A) both machines act as gencralors
(B) the dc machine acls as a generator, and the induclion machine acts as a moior

((C) the dc machine acis as a motor. and the induction machine acls as a generalor
{D) both machines act as molors

Q.41 A balanced star-cannected and purely resislive luad is connected at the secondary of a star-del(a
wransformer as shown in the figure. The line-to-line voltage rating of the transformer is 110 V /220 V.
Neglecting the non-idealities of the transformer, the impedance “Z" of the equivalent star-connecied
load, referred to the primary side of the transformer, 1s:

1107220 V r
A :
a0
% b 4 40
Y
B Y
H
z
2 Z
Y
g8
A3+ Q (BY (1866 - 0.5 (CH(0866+j0.51Q2 (D) (1+j0)Q

R E T
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Q42 Consider a three-phase, 50 Hz, 11 kV diswibution system. Each of the conduclors is suspended by
an insulator string having 1wo identical porcedain insulators. The self capacitance of the insulator is
5 times the shunt capacitance between the link and the ground. as shown in the figure. The voliage
derQss the o insulators are

=5C e2
H ¥

conductor

(Ael =3 73kV.e2=2061 kV
(B)el = 3.46kV. e2=282LY
(Crel =6.0kV.e2 =423 KV
(D el =55kV,e2=255kV

Q.43  Consider a threecore. three-phase, 50 Hz, 11 kV cable whose conductors are denoted as R. Y and
B in the figure. The imer-phase capacitance (C1) between each pair of conductors is 0.2 gF and the
capacitance between gach line conductor and the sheath is 0.4 gF. The per-phase charging current is

(A) 20A (BY24 A (Cy 2.7A D) 35 A

EC _ 12724
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following:

G125 KV, [ MVA, X=U0"%.
G2: 25KV, HOMVA, X=9%.
T 25 k220 kV. 0O MVA, X=12%:
T2: 220kV 225 KV A MVA. X=12%.
Linel: 220 kY, X=150 ohms

e

Line 1

G1

E Bus 1

Bus

e

Q44  Far (he power system shown in the figure helow. the specilications of 1he components are the

Chaose 25 KV as the base vollage al the generator Gl. and 200 MVA as the MVA base. The

impedance diagram is

j0.27 10.42 j0.27
el WYY,
j0.18
(A)
G1
10 27 Q.62 j0 27
j0.18
(B)
G1
()

j0

0.3 0.42 jO.
. j0.21 j0.21
(13)
G1 G2

jo.18

G2

0.8

G2

el
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Q.45  The transistor circuit shown uses a silicon teansistor with Vex = 0.7 V, 1. = I and a dc current
gain of (O(). The value of Vy is

+i10V
10K 50 O
Vo
100 2
(A)465V (B)S ¥V (C) 6.3V (D) 723V

Q.46 The TTL circuit shown in the figure is fed with the waveform X (also shown). All gales have equal
propagation delay of 10 ns. The culput Y of the circuit is

X o t0ons X — D_ v
1 .
d - . HDAHD

Y
(A) !
Lnn
t
vi
(B) !
0 >
1
Y
(C) !
ﬂl = 5
t
Y '
(D)
0 >
{
EE A ' T
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Q47 When a “CALL Addr" instruction is exccuted. the CPU carries out the following sequeatial
operations internally:

Nore:

(A)

(B)

(C)

(D)

{R) means comtent of register R

{{RY means comtent of memory tocation poninted to by R
PC means Program Counter

SP wmeans Stack Poimter

(SP) incremented
(PC) « Addr

((SP)) « (PC)

{(PC) « Addr
((SP)) « (PC)
(SP) incremenied

(PC) « Addr

(SP) incremenied
(($P)) « (PC)

((SPY) —(PC)
(SP) incremented
(PC) « Addr

Common Data Questions

Common Data for Questions 48 and 49:

A separately excited DC moter cuns at 1 5K rpm under no-load with 200 V applied to the armature. The
field voltage is mantained at its rated value. The speed of the motor, wher it delivers a torque of 3 Nm. is
1400 rpm as shown in the fipure. The rotational losses and armature reaction are neglected.

1500
1400 |

spead (rpm)
»

; »
0 5 torque (Nm)

.48 The armature resistance of the motor is.
(B)3.4Q ((1)4.4 Q (D) 7.78

(A)2£2

Q.49 For the motor to deliver a torque of 2.5 N L4(X) cpm. the anmature voltage to be applied is

(A) 125.5V

(B} 1933V (CYAUDY (D) 2417V

iLE

15124
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Common Dala for Questions 50 and 51:

Given f(f)and g(¢)as shown below !

1)
I
] l g
0 1 |

Q.50 g(1)can be expressed as
(A) (1) = f{20-3)
3)
= gy f IO
(C) g(t) f(.! 1)
Q.51  The Laplace iansform of g{¢)is
l' k¥ §1
(A) :[e -e")
© E=(1-¢™)

5

Linked Answer Questions

git)
1 I

l | B
0 3 5 t

)

-

{B) gm=f[

to =~ 12~

ta |
s it

() gir) = f[

(B) %({ Yoe)

] 1, L1
(D) :({ -4 }

Stalement for Linked Answer Questions 52 and 53

The following Kamaugh map represents 2 function £ .

F

X

Q.32 A minimized form of the funcuion Fis

(A) "= XY +YZ

() F = XY +Y7Z

YZ
00 01 11 10
1 1 0
0 1 0

B) F=XY+YZ

(D) F=XY+Y2

16:24
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.53 Which of the foilowing circuits is a realization of the above function £ ?

{A) (13)

x— }*‘D_‘_ F Y ]
D .
“ D!

X

A
D DI

Statement for Linked Answer Questions 54 and 55;

The L-C circuil shown in the figure has an inductance L = | mH and a capacitance C = 10 uF,

L
S
C = 100V
t=0 +

Q.54  The mitial current through the inductor is 2ero. while the inivial capacitor voltage is 100 V. The
switch is closed at £ =4}, The current i through the circuit is;

(A) Scos(Sx10'nNA (B) Ssin(10*r) A
() 10cos(3x 101} A Oy 10sin(lO* 3 A

Q.35 The L-C circuit of Q54 is used to commulate a thyristor. which is imitially carrying a currenl of 5 A
as shown in the figure below. The values and initial conditions of L. and C are the sume as in Q54.
The switch is closed at1 = 0, [f the forward drop is negligible. the lime taken for the device to tum
off is

L
! i—"__ -
t=l;?\ o _120

Vv
100 V = 5 A % 20 Q

(A) 52 ps (B) 156 ps () 312 gs (D) 26 us

EL ) ‘ 1724
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General Aptitude (GA) Questions

Q.56 -

Q.56

Q.57

Q.58

Q.59

Q.60

Q.61 -

Q.61

Q.60 carry one mark each.

23 persons are in a2 room. 135 of them play hockey, 17 of them play football and 10 of them play
both hockey and football. Then the number of persons playing neither hockey nor football is:

(A) 2 (B) L7 (C) 13 {D) 3
Choase the maost appropriate word from the vptions given below to complete the following

senience:

If we manage to . our natural resources, we would leave s beiter planet for
our children.

(A) uphold
(B) restrain
(C) cherish
(D) conserve

The question below consists of a pair of related words followed by four pairs of words. Select the
pair that best expresses the relasion in the oniginal pair.
Unemployed : Worker

(A) fallow : land

(B) unaware : sleeper
(C) wit : jester

(D) renovated : house

Which of the following options is the closest in meaning io the word below:
Circuitous

(A) cyehic

(B) indirect

(C) confusing
{1) crooked

Choase the most appropriate word from the options given below 10 complete the following
sentence:
His rather casual remarks on politics his lack of seriousness about the subject.

{A) masked
{B) belied

{C) betrayed
(D) suppressed

Q.65 carry two marks each,

Hari {(H), Gita {(G), frfan (1) and Saira (S) are siblings (i.c. brothers and sisters). All were born on
1 January. The age difference between any 1wo successive siblings (that is born one after another)
15 less Lhan 3 years. Given the following facts:
1. Hari's age + Gita's age > Irfan’s age + Saira's age.
it.  The age difference between Gita and Saira is 1 year. However, Gita is not 1the
oldest and Saira is nol the youngesi,

iii.  There are no lwins,
In what order were they born (oldest first)?

(A) HSIG (B) SGHI () IGSH (D} THSG

EE
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Q.62 5 skilled workers can build a wall in 20+ days; 8 semi-skilled workers can build a wall in 25 days;
1} unskilled workers can build a wall in 30 days. If a team has 2 skilled, 6 semi-skilled and
S unskilled workers. how leng will it take to build the wall?

(A) 20 days (B) 13 days (C) 16days (D) 15 days

Q.63 Modern warfare has changed from large scale clashes of armies to suppression of civilian
populations. Chemical agents that do their work silently appear to be suited to such warfare;
and regretfully, thers exist people in military establishments who think that chemical agents
are useful tools for their cause.

Which of the following statements best sums up the meaning of the above passage:

(A) Modem warfare has resulted in civil strife.

(B) Chemical agents are useful in modem warfare.

(C) Use of chemical agenls in warfare would be undesirable.

(D) People in military establishments like to use chemical agents in war.

Q.64 Given digits 2, 2, 3, 3, 3, 4, 4, 4, 4 how many distinct 4 digit numbers greater than 3000 can be
formed?

(A)350 (B) 51 (C) 52 (D) 54

Q.65 If 137 + 276 = 435 how much is 731 + 6727
(A) 534 (B) 1403 (C) 1623 (D) 1513

END OF THE QUESTION PAPER
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