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agminst the guestion number. For each question darken the bobble of the correct answer. More
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questions, ¥ mark will be deducted for each wrong enswer. However, in the case of the linked
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negative marks for wrong answer to the second guestion.
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Q.1 o €.25 carry one mark each.

Q.1 In the cirewit shown below whut is the output voltage (V) in Vaobts if 2 silicon transistor ) snd an
ideal op-amp are used?

1 kL2
A
v
-
(A} —I5 (B =7 (Cy +0.7 (D) +15
02 The runsfer function T_ilﬂ of the circuil shown below is
i
100 uF
|
o 8
+ L ¥
10 kG2
1(s) Fals)
100 uf
o <
7 Rl gy 2t
i+l ¥+ 3
£l r+2 (o) v&+1
x4+ r+2

(3.3  Assuming #ero initial condition, the response v () of the sysiem given below to 4 unit step input

uiry s
Tis) 1 Wis)
—_— — [
&
(A wir)y (B) rwiry (T %HIH [} 0 T

4 The impulse response of @ system is irp=1 (). For on inpnt gir-1), the ootpat &

1 3
- tit—1 (=11 -1
(A) Sir) B) ——mt-1)  (C) “——uir-1) (D) ——uir-1)
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.5 Which one of the following stiiements is NOT TRUE for a continoous time cousal and stshle
LTI system?

(A} All the poles of the sysiem must lie on the lefi side of the jor xis.

{B) Feros of the system can lic anywhere in the s-planc.

{C1 All the poles must lic within |I| =\

(D All the roots of the chomctenstic cguation most be located on the left side of the jio axis.

g6 Two systems with impulse responses jI,[H and h,m are connected in coseade. Then the overal
impukse response of the coscoded systom is given by
i A} product of B it) and f(r)

{B) sumaf fi{r) and fL(r)
{C) eomvalution of hltl':l and h:Hj
(D) subtmetion of i, (1) from fi1)
7 A souree V{T)= V-.ED:Blmx.r hns an internal impedance of (4 +3) €L If a purely resistive load

Q ¢
connected 1o this source fus to extract the maximum power oul of the source, its vidue in £2 should
be
(A} 3 (Bi4 i (7

Q8 A single-phase load is supplied by a single-phase voltnpe source. I the current Aowing from the
It b the source is 102 150" A and if the voltape ot the load terminals is 1002607V, then the
iA) bond absorbs real power and delivers reactive power.

B} load absorbs real power and absorbs reactive power.
(C) load delivers real power and delivers reactive power.
(D bood delivers reul power and obsorbs reactive power.

(0.9 A single-phase transformer has no<lond loss of &4 W, as obtained from an open-circuit test. When o
shori-cirouit est is performed oo it with 90% of the roted currents Mowing in s bath LY and HY
windings, the measured loss s 81 W. The transformer has muxinmuem efficiency when operated at
{A) 50.0% of the mted currenL
(B) 64.0% of the rated curment.

{C) 80LLM% of the rated currenl.
(I3 BE8% of the mied current.

Q.10 The flux density at o point-in space is given by B=4xn, +2kyva, +8s, Whim'. The value of
comstant & must be cgual o
(A} -2 (B) —0.5 {C) +05 (D) 42

Q11 A continnous mndom varishle X has o probability density function fir)=¢"*, 0< 1< = Then

PIX>1) i

[A) 0368 (B] 0.3 {C) D632 (D) B0

¥
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.12 The corl of the gradicnt of the scalar feld defined by V= 2 Y43y 44 is
(A) 4ayva, +hyza, 4 Bova,
{B) 4a, +ha +8a,
(C) [y 42" a4 (207 46z fm & 39" +8zx)a,
Dy O
.13 In the feedhock network shown below, if the feedback factor k is increased, then ibe
e —
. = T .
_ ¥in ¥ Ap = Yot
Pl = <1
Vi = kvVou k +
(A3 input impedance increases and output impedance decreases,
(B} inpui impedance increases and output impedance also increases.
(C) input impedance decreases and output impedince also decreuses.
(3} inpait impedance decreases und eatput impedance increakes.
(.14 The imput impedunce of the permuneni magnet moving coil (PMMC) volimeter b infinite.

Assuming that the diode shown in the figure belw is ideal, the reading of the voltmeter in Valts is

| k&2
AN
1414 sin {31400V -
fJ 100 ke Voltmeter
(A 440 (B) 3.15 (Cy 2.23 (D 0

EEA

44
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.15  The Bode plot of a ransfer function G(x) is shovwn in the fizore below.

Q.16

Q.17

Q.18

Q.19

I

a0-4-

i

Gain (@)
[
=
|
1

1
} -
il
T EK w (rads) 3—'pm

The gaim (M0 lo|Gix)|) 1532 dB and -8 dB o | red's and {3 rad's respectively. The phase is
ncgative for ull w. Then Gir) is

305 £ 7
A} R 3 U';h 3

5
i) — oy =

(B
' o 5

A bulb in a stnircase has two switches, one switch beinz at the ground floor and the other one at the
first fhoor. The bulb can be tumed ON and also con be wumed OFF by any one of the switches
irrespective of the stute of the other switch. The logic of switching of the bulh resembles

{Ajan AND pate (B) an OR guie {C)an XOR eate (D a NAND zale

For a pericdic signal o= 30 MOt 100os 3007 +0xin (5000 .5 741, the fundomentul
frequency in rad's is

fA) 100 (R 300 (Cy 500 (D 1500

A band-limited signal with 8 maximom frequency of 5 kHz is 1o be samplad. According w the
sampling theorem, the sampling frequency in kHz which is not valid is

(A)S ()12 ()15 Dy 20

Consider & delin connection of resistors and its equivalent star connection as shown below. 1f all

elements of the delia connection are scaled by 4 factor & &> 0, the elements of the corresponding
star-oguivabent will be scaled by & fuctor-of

Az Fa

(Al K (B) k oy 1k oy Jk

EEA

50
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.30

TF

Q.24

The angle & in the swing equation of a synchronous peneralor is the

iA) angle hetween stabor voltage and corrent.

{B) angulor displacement of the rotor with respect (o the stator.

{C) o gular displacement of the stator mmi with respect to a synchromously rotating axis,

(D anzular displacememt of an axis fived to the rotor with respect to o synchronously motating nxis.

Leakage flux in an induction molor is

(A flux that leaks through the machine

{B) fux that links both stator and rofor windings

{C) flux thot links none of the windings

(L3 Thax that links the stator winding or the mtor winding but nod bodh

Three moving iron fype voltmeters wre connecied as shown below. Volimeter readings . e
V.V, and V., as indicated. The correct relation smong the voltmeter readings is

VoW
[EYRY =-JL+T B V=V4+¥ i) V=WV, i V=V.-¥
¥ ]

Squmre mots of —1 , where .r:q‘ll_l . e
(A)L—I

i '3 ax ax
{B) cos{— 4 (sl ——}, cosl— )+ isinl—}
4 4 - B
T ax, ix X
(C) cos{—) + isin{l—), cos{—)+ fsin(—)
4 4 4 4
oo LE im oL ¥
I3 cos{— )+ isin{——1, cos{———+ {sinl—1}
4 -4 -+ 4

Given a vecior field F= }':.T:I_ —yim — i a,, the line integral IF-J levaluated along o segment

on the y-axis from x=1 to x=2 is

{A) 233 (Bia 233 (DT

- " 2 -3T=] [o] .
& OCUELDTY = HES
g Po=1]lx] |0]

(A} no solution

re1 rol
(B only one solution i I= [
fx "o

{C7) non-zero unigue solution
() multiple solutions

EEA

B0
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.26 to Q.55 carry two marks each.

Q.26

£).28

A strain gouge forms one arm of the bridge shown in the figure below and has a nominal resistance
without any load as B, = 300 £). Other bridge resistunces are B, = R, = R, = 300 £ The moximum
permissible current through the stmin gaonge s 20 mA. During cerain measurement when the
bridze is excited by maximum permizsible voltage and the strhin gaupe resistance is increased by
1% over the nominal valoe, the output voltage ¥V, in mV is

(A) S0 (B) 40.83 {C) 29.8% (D) 1002

In the circuit shown below, the knee current of the ideal Zener diode s 10 mA. To moint=in 5V
across By, the mimimom videe of Riin £ and the minimum power rting of the Zener diode i mW
respectively are

iA) 125 and 125 (B 125 and 250 (C) 250 and 125 D) 250 and 250

(5] 10

The open-loop transfer fanction of & de motor is given as m ol =
Viois) 1+ 10s

feedback as shown below, the approximute value of & that will redoce the time constant of the

closed loop svstem by one hundred times o= compared to thot of the open-loop system is

. When connected in

V.is) 10 T
1+10s

Rix)

K,

(Al (B} 5 (Ch 10 (D 10

EEA

Pl |
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.29  In the circoit shown below, if the source voltage V, = F0£53.13° W then the Thevenin's equivalem
voltage in Volis as seen by the load resistance B, is

n HAn ifa 50
MM T
v,
¥y @ A, 0¥, g"ﬁ'u 1]
L l;
{A) 1L90° (B) 800207 (T B2 0 (D 100 2607

Q.30 Three capacitors ©, B ond C, whose values are 10uF, SpF. and 23F respectively, hme
breakdown volinges of 10V, 5%, and 2V respectively. For the mierconnection shown, the muximum
sufe vihiage in Wolts that can be applicd across ihe combination and the cormesponding wial charpe
in pC stored in the effective copacitance scross the terminals wre respectively

wizli—ifi—-a

I £
15
C—1
{A) 2.E ond 38 (B} 7T and 119
{C) 2.8 and 32 {13 7 and 80

Q31 A voltage 1000808 Volts & applied scross Y2 Assuming ideal diodes, the volizge measured
ocross WX inVolts is

v KL
H

L
s

(A} sin @l (B (sinoor 4 | sinar )62

(0 (sinat —|sinan )72 (D) 0 foer all ¢

EEA L]
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Q.32

.34

.35

Q.36

The separately excited de motor in the figure below las o rated armatore curent of 20 A snd o rated
armature volnge of 150 V, An ideal chopper switching at 5 kHz is used o control the armature
voltage. i L=0.1mH, R=1 L) neglecting armutore reaction, the duty ratio of the chopper to
obtnin 50% of the rated tomgue at the rated specd and the rted field current is

N/
AV2

200V

L Ry

(A) 04 (B) 05 (C) b (D) 0.7

For o power system network. with # nodes, &y of its bes impedance mutrix §s j0.5 per unit. The
voltuze ot node 3 s 13 210" per unit. I & capaciior hoving reactance of —1.5 per unit is now
added to the network between node 3 and the reference node, the curnent drawn by the capacitor per

umil is

fA) 0325 #-100° (Bl 0325 L5807 0y 0371 £-100° (Dy 0433 LRD*

A digleciric slab with 500 num = 500 mm cross-section i 0.4 m long. The slab is subjected w0 6 uniform
clectric ficld of E = 6a_+ 8a_ kKV/mm. The reluive permittivity of the diclectric moterial is cqual o
2. The value of constant. £, is 8.85x% 107 Fim. The cnerzy stored in the dicleciric in Joules &

(AN E85x Lt (B) B85S = Jo° {C) 88.5 {Dy BES

I 1
A mutrix hos! eigenvalues -1 ond -2 The corresponding . eigenveciors ire [ l] and [ _r]

respectively. The moirix

1 i -1 W 0 ]
T L ) e B

I_-_ : d= evalunted nnticlockwise around the cincle |:—I'|=E,wb|:rcl'=-\.lr—_|_is
T

iA) —x (B O C) 2+ (D) 2429

EEA

L' ||
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.37 The clock frequency applied o the digital circwit shown in the figure below is | EHz If the initial
stnte of the output () of the fip-fop is 507, then the frequency of the ootpat waveform ) in kHz i

cik ]

Q

|

fA) 025 (B)0.5 1cy1 (2

34 In the circuit shown below, 0 has negligible collector-to-emitter saturation voliage and the diode
drops neplipible volinee acroes it under forwand bims. If V_ is #5V, X and 'Y are digital sipnals
with 0V as logic 0 and ¥, as logic 1. then the Boolean expression for Zis

+":" o

(A) XY B XY XY Dy XY

.39 In the circuit shown bedow the op-umps arevideal Then V.. in Volts is

_av | ki | ki

VII-
pr

A4 (B {iC) § (Dy 10

EEA [
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040 The signal flow zraph for o system is given below. The transfer function YA o thi syslem is

L'ish

Tis)

N -
[+]

1 1
(A) — o i a1 e
S5x” % hy+2 a =+l

+1 I
(T} _:— oy —
a4 ¥] Ja” +6x+2

(x4l  The impulse response of o continuous time system is given by ffe )= 8(F— 11+ Fir - 3). The vahse
of the step response st | =2 is

(A} O (B 1 o2 (Dy 3
42  Two magnetically uncoupled inductive coils hove (@ factors g and gz 8t the chosen operating

frequency, Their respective resistunees are By ood B.. When connected in series, their effective
{2 factor ut the sume operating frequency is

A gR+q.R iB) g R+q (R
(©) (R + @R (R +R,) ©) 4R +2.R
43 ¢ following armngement consists of an idend tronsfonmer an attenuutor which atienuates
43 The followi i fan iden fi and hich
by a factor of 08, An ac voltupe V, | = 100V is applied domss WX o pet an open circuit voliaze
V., scross ¥YZ Next, an oc voliapeV, = 100V s spplied seross YZ o get an open cirouil

voltuge ¥, across WX, Then, ¥, V. Vo 7V, rerespectively,
1:1.25
| ¥
X Zz
(A} 125/100 and S0/100 (B 100/ 100 snd B0V 10
(O 100100 and 100 (60 () B00100 and BOV100

EEA 1
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.44 Thyristor T in the figure below is initially off and is trigzered with a single pofse of witth 10 ps.
is piven thm L ={-ilf1.|yH and {"=['—'l‘!-l[;.rF. Assuming latching and bolding currents of the
thyristor are both zero nnd the initinl charge oo € is zero, T conducts for
+ L
T
15V C
(A} IDps (B) S0ps (C) 100 ps (D) 206 ps
.45 A 4-pole induction mator, supplied by a slizhily unbalanced three-phase 50 He source, is rotating m
1440 rpim. The elecirical frequency in He of the induced negntive sequence current in the robor is
tA) 100 (B) 95 iC) 52 (D) 48
Q46 A function y=31" +10¥ b defined over an open interval x = (1, 2). At lenst at one paoint in this
interval, dy, is exnctly
il
(A} 20 (B 25 {C) 30 (D) 35
Q47 When the Newton-Raphson method is applied 10 solve the equation f{ x)=x"4+2x—1=0. the

solution af the end of the first iteration with the initial guess value os 5, =1.2 is

(A) -DE2 (B) D42 (C) L7053 (D) 169

Common Data Questions

Common Data for Questions 48 and 45

In the figure shown below; the chopper feeds 4 resistive load from a battery source.  MOSFET () is
switched ot 250 kHz. with & duty rotio of 0.4, All clements of the circuil are sssomed 1o be ideal,

Q.44

Q.49

100 uH
ey H

it Q 470 uF 200

Fij

The average source cament in Amps in stcady-staie is
fA) 32 |B) 53 Ci 52 1Dy 154
The PEAK-TO-PEAK source current ripple in Amps is

1A] 0.96 {B) 0144 {C) 0192 (D) D.2BE

EEA
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Common Data for Qruestions 50 and 513

The stale variable formulation of a system b given as

[T [z o] [.l,‘ [ x|
= |+ w, rpi=0, x,ii=0and v={1 0O
3nj[n SHES h_ ; ; =it 9l |

(350 The system is

{A) eomtrollable bui not observahle

{Bj not controllable but observable

(T} basth comirollable and observable

{0} both not controlinble mnd not observable

.51 The response y(f) 1o o unit step input is

Ay =L
2

() 1-1 ol
2 2 2
(Cyet—g! oy l-e'
Linked Answer Questions

Statement for Linked Answer Questions 52 pnd 53

In the follvwing neework, the voltage magnitodes ot all buses are equal 1o | pou, the voliage phase angles
are very simall, ond ithe line resistunces are neglipible. All the line reactances are equal o j1 £

Bus-Ifsiack] 1o Bus 2’

052  The voltage phase ongles inmd o buses 2 mnd 3 ore
iarg=-1 &=-102
By £, =0, & =-.1
iy =01, & =0l
) 4, =01, 4,=02

L]
Ln
laa

If the base impedance and the line-1o-line base violtupe are 100 £ and 100 kY. respectively. then the
real power in MW delivered by the generator connected ot the slack bos is

(A} =10 (B0 1Cy 10 (D) 20

EEA 130
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Btatement for Linked Answer Qruestions 54 and 55

The Voliage Source Inverier (VS]) shown in the figure below is switched to provide a 50 Hz, sguare-wuve
ac oulput voltage (v, ) across on R-L losd, Reference polarity of v, and reference direction of the outpuat
current £ wre indicated i the figure. It is piven that R=3 £ L =955 mH.

E{I Ef’f
o1 }Dﬁl L
w0 L S
a i;}—';
Dg D2
A K

{3534 In the interval when v, <0 and i, > Othe pair of devices which conducts the laad current is
(A1 QI Q2 (B) 03, Q4 (C)DI, D2 (D) D3, D4

{).55 Appropriate transition le., Fero Voltape Switching (ZVS1Zero Current Switkching (ZC5) of the
IGBTs during turn-on/turn-off is

(A ZVS during bam -off (B ZVS during tum-on
(C) £CS duning urm-off (1) FCS during turn-om

EEA 1420
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General Aptitude (GA) Questions
.56 to Q.60 carry one mark each.

0).56

Q.37

.58

Q.39

.60

They were requested niot o guarrel with others.

Which ane of the following options i the closest in meaning 1o the word quarrel?

(A) make ot {B) call out (C) dig out (D fall o

In the summer of 2012, in New Delhi, the mean emperaure of Monday 1o Wednesdny was 41°C

and of Tuesday o Thursday was 43°C. If the temperature on Thursday was 15% higher than thail of
Maonday, then the temperature in *C on Thorsday was

{A)40 (B143 (Cy 46 (D 49
Complete the sentence:

Dare mistakes.

A ) commit (B 1o commit (C) conmemitsed { Dy committing

Choose the grammatically CORRECT senience:

(A} Two und two add four,

{B) Two and two become four.
{C) Two snd two e four,

(D) Two and two moke four,

Statemwent: You can alwiys give me o ting whenever you need.
Which ane gf the following is the best inference from the above stutement!

(A} Because 1 have a nice caller lune.

{B) Because | have i betier ielephane facility:

{C) Becawse a friend in need is 4 friend indecd.

{3} Becawse you need not pay towards the felephone hills when vou give me a ring.

.61 to (.65 carry two marks each.

Q.61

.62

Q.63

What is the chance thal o leap vear, selected ot random, will contain 53 Saturdays?

AT (B) 37 T 17 (D 57

Stmtement: There were different streams of freedom movements in colonial India carried oot by the
maoderates, liberaks, rdicals. socialists, and so on.

Which one of the following is the best inference from the above sinlement?

{ A} The emergence of nationalism in colonial India led 1o oor Independence.
(B} MNationalism in Indin emerzed in the context of colominlism.

(C) Nationalism in India is homogeneous.

(D) Nationalism in Indin is beterogencous.

The set of values of p for which the mots of the equation 37+2x+pip-11 =0 are of opposile sign is
(A (—=_0) (B, 13 (Ciql, =) (D (0, =)
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.64 A car travels B km in the fist quarter of an howr, 6 km in the second quarier and 16 km in the third
quurier. The overaze spoed of the car in km per hoor over the entire jouney is

{A) 30 (B13h (Cy 40 (D 24

.65  Find the sum to i terms of the series 1THB4+ 734+

m-:iu 4-1}4

! 1
10
G —
rBl}{—I:IH
L
g —
I‘:I’{—l:li-rl
H

(D)

olo" 1), -
B

END OF THE QUESTION PAPER
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