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Head the following instructions carefully.

l. This question paper comtains 24 payes mcluding blank pages for rough work. Please check all pages
and report discrepancy. 1t any.

o

Wnite your registration number. your name and name of the examination centre at the specified
locatons on the nght half of the Optical Response Sheet (ORS).

3. Using HB pencil, darken the approprnate bubble under cach dignt of your regestration number and 1hy
la(lers comesponding to your paper code.

4. All questions in this paper are of abjective rype.

3. Questions most be answered on the QRS by darkening the appropriate bubble (marked A, B, ¢, 1)}

wsing HE pencil agammst the gquestion number on the left hand side of the ORS. For each quesiion
darken the bubble of the correct answer. [n case you wiash 10 chinge an answer. erase the old

answer campletely. More than one answer bubbled agammst a question will be trgated as an incorrect
eSponse.

O6. There are a otal of 65 questions cartyimg LOO marks.
T Questons O] = Q25 whill camry 1-mark each. and quesuons Q.26 — QU35 will cammy 2-marks each.

B, Quesnions (48 — (131 (2 pairs) are common data questons and question paars (.02, OQ.55) and
(.54, 0.55) dre hinked answer questions. The answer 1o the second question of the linked answer

guestions depends on the answer to the first guestion of the pair. I the first question in the limkeo pair

15 wromely answered or 15 un-atiempted, then the answer 10 the second question in the par will not b
cvaluated.

9, Questions {3.56 — (.65 belong (o General Aputude {GA). Questions .56 — (.60 will carry 1-mark
cach, and gquestions Q61 — .65 will carry 2-marks ¢ach, The GA questons will begin on & Tresh
pipne startimg (rom page 138.

11). Un-alttempted questions will carry zero marks,

|}, Wrong answers will carmy NEGA'TIVE marks. For Q.1 — Q.25 and Q.56 — Q.60, % mark will e
deducted lor each wreng answer. For .26 - (.51 and Q.61 — Q.65, % mark will be deducted for cach
wrong answer, The question pairs (.52, 0.53), and (.54, (Q.53) are queswuons winh linked answers,
There witl be negative marks only for wrong answer to the first question of the linked answer guestion
pair 1 tor .52 and .54, % mark will be deducted for each wrong answer. There 15 no negaiive

murking for Q.33 and ()_55.
| 2. Calealater (withoul data connectivity) is allowed in the examination hall,

| 3. Clianns, graph sheets or wables are NOT allowed in 1the examinaton hall,

|4, Kouph work can be done on the question paper isell,. Additionally, blank pages are proviided ot the
end ol the question paper for rough work,

b | rkd
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(0.1 — (.25 carry one mark each

1
Q.1 The value of the quantity P, where # = j.-'l:t""'i'l.', 5 egual 1o
4

(A} (B) 1 (L) e (D) e

Q.2 Divergence of the three-dimensional radial vector Tield ¥ is
(A} 3 (B) Ifr (C)iej+k (D) 3(F + j+E)

. i
.3 The period of the signal x{1)= Bsm(ﬂ.sm + E} is

(A)D4my (B} (8w s () 1.23s (D) 235

AT

{34  The system represented by the input-output relationship v(f) = j x{r)dr, r =0 s

—

{A) Linear and causal (B Lincar But not causal
() Causzal but not linear | (1) Werther linear nor causal

(0.5 The switch in the circwil bas been closed for a long time. Tt is opened at ¢ =0. At =", the current
through Lhe | uF capaciior 15
142

EU‘[ t=140 13F
|

(AU A (Bl A (C) 1.25 A ([} 3 A

()6  The second harmonic componend of the perniodic waveform eiven in the figure has an amplitude of

(A)0 (B} 1 (C) 2/x (D) 5

(). 7 As shown in the figure, a 152 resistance is connected across a4 source [hat has a load line
v+ = (0. The current through the resistance is

o
Soures 3

{A) 23 A {B) JUA () T A (I)) 200A

EE | - | 24
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0.8

Q.9

Q.10

A wattmeter is connected as shown in the figure. The watimeter reads

(A) Zero always

(B) Towal power consumed by Z, and £,
(C) Power consumed by 7,

(D) Pawer consumed by Z;

An amiceter has a curment range of () - 5 A, and its intemal resistance 13 0.2 52 In order (o change
the range 10 [0 =23 A we need (0 add a resistance OF

(A) 0.8 €2 in seres with the meter.
(B) 1.0 L} 1n senies with the meter.

() 0.04 L2 m parallel with the meter.
(D) OGS £ in parallel with the meter.

As shown in the figure, a negative feedback system has an amplifier of gain 100 with
+10% tolerance in Lhe forward path, and an attenuvator of value 3100 in the feedback path. The
overall system gain i1s approximately:

+

(A} LOX1% (B} LO0+2% (C} 1+ 5% (D) 10x210%

(5+1)° the approximate time laken for a step respanse 1o reach 98% of its finad

(A)] s (B)Zs () 45 (D} &3
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Q.12 If the eiectrical circut of figure (b) is an eguivalent of the coupled tank system of higure {a), then

Eoa e it
:' “. ; [ o |
.
't ': : -,
: : A C :
: : 5 ——
(a) Couplad tank l (b) Electncal equivaleni

(AT A B are resistances and O, D capactances
(B} A. C are resistances and B, [} capacilances
{CFAL I are capacitanees and O, D resisianges
(D A, CC are capacitances and B, [ resistances

Q.13 A single-phase transformer has a tums ratio of 112, and 15 connecled (0 a parely resistive load as
shown in the figure, The mamenzing currén! drawn 15 | A, and the secondary cument 1s 1 A, If core
tosses und leakage reactances are neglecled, the primary current 15

| 1—f"

3

(A) 1.a] A (BYZ A (224 A ([ 3 A

.14 Power s transferred from system A Lo systemn B by an HVYDC hink as shown i the Dipure. I Lhe
voltages Vo and V-, are as indicaled in the figure. and { > 1. then

Fover FHowe
——— i
A ey AAN YYS G e
AC ; SJ‘Z Al
\/ V —
Sysiem A j zﬁ T AD CO System B
e —————_ e
B 3 b
Rectihier | 2
(AY V<0V <0V =V, BV, =0V >0V <V,
(Y VvV »0V S0V, sV (M V,, =0V, <D
EF ] — - T I
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{(J.I3 A balanced three-phase voltage s apphed to g stue<connecied induction molor, the phase 10 neutral
voltage being V. The stator vesistance. rotar resistance relermed o the staor, starer leakage
reaciance, rolor lcakage reactance referred w the stator, and the magnetizing reaclance are denoted
by r . or x .ox oand X orespectively, The magnitude of the starting cumrent of ihe  motor 1%
given by:

v ¥
[ A} — - — (i) - :
J{.rr ) rr}- + {.:‘:r 'I.- }h iII.Ilﬂ. + {J:J- T xm :]_
V ¥
(L) — — (1) = s
JI:?:: +rr:]_ +{xm -1-"1"-;'}‘ J.::.“ +{xm T "Tr::l_

{2.16 Coensider a step voltage wave ot magnilude | pu travelling along a lossless transmussion line that
etminates i a réactar. The voltage marmtude across (the reactor ot the instant the traveiling wave
reaches the reactor 15

—— A
Heactor
(A) -] pu (B} 1 pu (C) 2 pu (L2} 3 pu
17 Consider twe buses conncected by an impedance of (O+)5) L2, The bus 1 vohage is 1002307 V. and

) P )
bus 2 voltzge 15 100 £07 %, The real and reactive power supplied by bus 1, respectively. are
(A 1000 W 268 VAr (Ay -0 W, 134 VAr
(Y 2TH.9 W, -56.7 VAT (D -2760.9W, 367 VAr

Q.18 A three-phase. 33 KV ol civcuil brepker 1s rated 12000 A, 2000 MV A 3 5. The symmetrical breaking
cLrmeEnt 15
(A) 120K A (37 JOUK) A (L) A3 KA (D) 104 8 kA

.19 Consider a3 stator windinge of an aliernator with an miermal hgh-resstance ground fault. The
currents under the fault condition are as shown in the licure, The winding is protected usine a
ditferential current scheme with current transformers of ratic 40003 A as shown. The current
through the gperating ol s

CT rafio 40005 CT ratio 400/5
C .
220 + 07 A 2ol + 10} A
Opearating coil
(AN [ETS A {HI 2 A (C'y .37 A (D) &) kA
EE - N 524
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(.20  The zero-sequence circult of the three phase transformer shown in the figure is

R r
.
Y
B Y
{A) (13)
H —t ¥ . [ H —r N e, r
e 3
(L) (D)
HJ’VLI"H : B e '
— E G' '

.21  Given that The op-amp 15 deal, the ouput voluags V, 1s

{A) 4V (B OV () 73V (D) 1212 ¥

(.22 Assumung that the diodes o the prven coircunt are ideal, the vollage Vo s

10KEL

10V W 1Y

(A) 4% (B) 53V H{y 75V Dy 12,12V

FE - | ] - L

LOLLEGE:



2010 EE

Q.23 The power electronic conventer shown in the Tigure has a single-pole double-throw switch, The pole
P ol the switch 15 connected alternately to throws A and B. The converter shown 15 i

{A) step-down chopper (buck converter) (B) half-wawve rectifier
{C) step-up chopper (boost converier) (I full-wave rectifier

(0.24 Figure shows a composite switch consisting of a2 power wansistor {BIT}) in s2ries with a diode.
Assuming that the transistor switch and the diode are ideal, the |-V charactenisuc of the composite

switch 1s
+ Vv ;
¥ |
LA (B)
I I
—l— ¥ Vv
(L) (D)
I I

.25 The fully controlled thyristor cotverter in the Tigure is led from 3 single-phase source. When the
finng angle is 0%, the dc outpul voliage of the converter is 300 V. What will be the output voltage

for a firing angle of £0°, assuming continuous conduclion?

(A 150V (B 210V (G} MY (D) 100 Y

EC T o - T34
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Q.26 - Q.55 carry two marks each

5int

Q.20 Acr =10, the function f{#) = has
I
{A)a minmum (B) a discontinuiry
{) a point of inflection (1)) a maximum

227 A box contains 4 white balls and 3 red balls. [n succession, two balls are randomly selected and

removed trom the box. Given that the first removed ball is whike. the probability that the second
remocved ball 15 red 1= '

{A) 143 (B) 3/7 () 142 (D) 447
| | O
Q2% Ancigenvectorof P=|10 2 2| is
g O EJ
(AY[-1 15 (By[1 211" (Cy (112§ (o (21-1]"
(3.2%  For the differential equation Id;:,w+'.’:?£+3.:|r=[lel1x=|.fi1.h initial conditions x{0)=1and E ={,
dr- dar di,
I solubon 1s
(A) x{itN=2e" -~ (B) x{it)=2e " -
(Y X == +2&7" (D) x(H=e +2¢7

(J.20 For the szt of eguations -
x, +2x,+x,+ 4x, =2

Jx, +6x,+3x, +12x, =0
lhe following statement 1s tree;

(A) Only the rivial selution x, = x, = x;, = x, = [} exisls.

(B} There are no solutions,
({3 A unigug non-trivial solution exists.
(D) Multiple non-invial solutions extst,

Q.31 x(f)is a positive rectangular pulse from § = -1 10 £ = +1 with unit height as shown in the figure. The

value of | |X ()| de {where X (w) is the Fourier transform of x(r) } is

x{r)

(A) 2 {B) 2n () 4 ([H 4

LOLLEGE:
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2.32 Given the finite length input x|n| and the comresponding finile length output y[n; of an LTT system
as shown below . the impulse response hjn| of the syslem s

— BN
x[n] = {1, -1) y[n] = (1. 0.0, 0, -1}
; t
(A)  h[n={1,0,0 1) (B  hn)={101}
t y
(Y hir] = {1, 1, 1, 1} {T3) hin] = {1, 1, 1}
) 1

(2-33  If the 12 £ resistor draws a current of 1 A as shown n the figure, the value of resistance R is
1L2 H

2A(%1) 6V

{A) 4 L {B) & 2 (Cy B &2 (T¥) 1§ L2

(J.34 The two-port network I shown in Lhe figure has ponts | and 2, denoted by terminals (a, b) and
(c. d). respectvely. It has an impedance malnx £ with parameters denoted by 4. A | L2 MESISOT 1S

conaected in senes with the network at port | as shown in the figure. The impedance matex of the
modified two-port network (shown as a dashed box) is

Ty, Iy, t1
’ \
L o En) Iyt oz
EE T o
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(.35  The Maxwell's bridge shown in the figure is at balance. The parameters of the inducnve coil are

R+ jtof. n
r_‘ R: !
‘ _j}" fﬂ‘fq}

(A) R=R.R /R, L=C.R.R,
(B) L=R,R./R,, R=C,R,R,
(C) R=R,[R.R,, L=)(C,RR,)
(D) L=R,[R,R,, R=Y(C.RR.)

{230 The frequency response of G{s) = 1{[s{s = 1)(s+ 2}] plotted in the complex G ( j&) plane (for

U< )< oal)s
(A) {1))
Im

34
. Re
|
gl
Vel

— -

-1 2 | O
(.37 The system x = Ax+ Bu with A = 0 2 = ]] 15

|2 SR L]

[A) stable and controllable

(13) stable bul uncontrollablc
() unstable but controllable
(D) unstahle and uncontrollable

(.38 The characteristic equation of a closed-loop systemis S(y+ Dy +3)+ ks +2) =10, £ > 0. Which
of the following statctmwents 15 truc?

(A Its roots are always real
(B} It cannct have a breakaway point in the range -1 < Re[s] <)

() Two of its rools lend to infinity along the asymptotes Ref[y]= -1
{[2} 1t may have complex roots in the right hall planc.

EE T | - YT
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Q.39 A 50 Hz synchronous gencrator is initially connected 10 a long lossless transmission line which 1s
open circuited al the receiving end. With the field voliage held consianl, the genecalor is
disconnected from the transmission line. Which of the following may be said about the steady slale
terminal voltage and leld current of the penerater?

e L e [

(A) The magnitude of (erminal voltage decreases. and the field current does not change.

(B} The magnitude of lerminal vollage increases, and the field current does nol change,
() The magnitude of terminal vollage increases, and the field current increases.

([}) The magnitude of terminal voltage docs not change, and the figld currenl decreases.

Q.40 A separalely excited dc machine is coupled 1o a 50 Hz. three-phase. 4-pole induction machine as
shown in the figure. The de machine is energized first and the machines rotate a1 1600 rpm
Subsequently the induction machine is also connected o 2 50 Hz, three-phase source. the phase
sequence being consisien with the direciion of rotation. In sieady state.

D¢ maching I Lo machind

A4 pole, S0 Hz

2 Hz. balancad

{A) both machines act as gencralors |
(B the dc machine acls as a generator, and the induclion machine acts as a molor
{(’) 1the dc machine ac1s as a motor. and the induction machine acls as a generalor

{1y bothy machines act as molors

041 A balanced star-comnected and purely resislive load is connected at the secondary of a star-delia
transformer as shown in 1he figure. The line-ie-line voltage rating of the transformer is 110 V / 220V,

Neplecting the non-idealities of the Lransformer, the impedance "2 of 1the equivalent star-connecied
lnad, referred ro the primary side of the transformer, 1s:

MO 220V

r

H
4 1]
4 11

+
IIIIII-.
B Y
A3+ 04 (B} (DRG0 - ) 0530 (C)(0.866+j05Q (D) (1+j0)Q

hF I 1524
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G4l Conmxider a three-phase. 50 Hz, 11 kY disiibution system. Each of the conduclors is suspended by
an insularor straing having two identical porcelain insebatars, The self capacitance of the insufaor is
3 tmes the shunt capacitance between the link and the ground, s shown in the figurs. The voliage
derdss the twoonsulators are

¥
L 5C o1
" R 3
conductor
(Adel = 373KV, 2 =201 kY
(Biel = 346 kW, 22 =280 LY

(el =G60EV. e =4 23KV
(IMel =55kV. e2=55kV

(.43  Consider a threecore, Lthree-phase, 50 Hz, 11 kY cable whose conductors are denoted as R, Y and
B in the figure. The imer-phase capacitunce (C1) between each pair of conductors is 0.2 uF and Lhe
capicilance between each hine conductor and the sheatk is (3.4 g, The per-phase charging cumrent is

(A] 2OA (B4 A (Cr LT A (D) 353 A

- . et ———— —_— __.,,_______. - ——
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Q44 For the power system shown in the fipure below, the specilications of the components are the

ol R g

Gl 25 kY, I MVA, X=0'%

G2 25 KV, KO MY A, X=9%.
Tl 23 RVAZ2ZH RV, MV A, X=12%:
T2 2V 25 KV, SO MVA, X=12%.

Lnel: 2200 kY, X=13Yohms

T1

T2
[ Ling i
| | G2
Bus 1 Bus 2

Choose 23 KV as ihe base vollage al the penerator Gl and 200 MV A as the MVA base. The

impediance diagram is

i0.27
1018
(A}
S
JO 27
018
{H)
iy
0.27
10. 21
(C)
R
10,3
1321
(1)
£y

FL

10,42 27
i0.18
"Ja2

i0.62 j0 27
0,78
G2

i0.42 i0.27

jO.21

10.21

(52

| 342d
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Q.43 The transistor circuit shown uses a silicon transistor with Ve, = 0.7 ¥, . = {_and a d¢ current
gain of (0. The value of Yy is

+10V
10 kR 50 02
Ve
100 Q
(A)465V (B)5V (C) 6.3V (D) 7.23 V

.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 15

X —J0ors X W, | D_nf
1 | .
g +
i

Y
(A) |
g | ” X
|
L)
(B} ! =
] -—
f
"1
§ e
|
'-..I.ll.i.

EE T T JRETAY
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Q.47 When a "CALL Addr” instruction is exccuted. the CPU carries out the fellowing sequential
gperanons internally:

Nover
(/) mgans camfernt af regieter i
({ R means comtert of medlors focafion iesnloed oy K
P means Progrcir Conmor
NP miecanys Srack Poimler

(A (S} incremeanted
(FC) « Addr

({5F)) = (FC)

/B {PC) — Addr
{((3P)) « (PL)
(5P) incremeniad

(C} (FC) Adldr

(5P incremented
{((SF))« (PC)

(D)  ({(SFPH« (PO
(5P incremented

(L) Addr

Common ata Questions

Common Datg for (Questions 48 and 49:

A separately excited DO motor runs at | 3K rprn under no-load with 2{0 'V applied to the armature. The
field velage is maimtained at n1s rated value, The speed of the motor, when it delivers a torque of 3 Nm, 13
1400 rpm as shown in the fipure, The rocational losses and armature reaction are neglected.

spaad {rpm)

1500
1400 |

' e
I, 5 torque (Nm)

{348  The armature resistance of the molor ks,
(A) 2 L2 (B) 3.4 02 (') 4.4 62 {3y 7.7 &2

(.49  For the motor o deliver a torque of 2.5 Nimae L4080 rpm. the armatere voliage to be apphied 15

(A) 125.5V (B} 1933V () UKD Y (D) 2417V

i E 1513
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Comman Dala for Questions 5 and 51

Criven f(rland 20f)as shown below:
i) gt}

, -

Q.30 g(rycan be expressed as

(A H{I}ZI{EI-J} {B3) g“]:f[,;_})
_ 3) ot 3
() E{”_f(l'_i,l {13) g{rJ_I[E-E]

Q.31 The Laplace transform of g{t)is

(A) %{f -e") (B) %{ﬁ -¢ )
2 . ] 1, L
() ‘T{l—.-:'-‘] () ;[# - ™)
Linked Answer (Juestions

Stalemend lor Linked Answer Queslions 52 and 53

The fatlowing Kamaugh map represents @ function F

Q.32 A mininuzed form of v funcuen Fis
(A) = XY + Y7 (B) FF = XYV +¥7

iy F=XY+Y: (D F=XY +¥/

A H

i 2
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(233 Which of the following circuits is a realization of the above function & 7

(13)

{ &)
;‘:l' T
X
=
% [ - F F% :j :
F
b
£
(L) (1)
X X
F F
' Y
Z i

Statement for Linksd Answer Questions 54 and 55

The L-C circuil shown in the figure has an inductance L = | mH and 2 capacitanee C = 10 pF

[ -
ﬂ{ gjmv
t=D 4

().54  The ttial current through the inductor is zero, while the inital capacilor voltage is 100 ¥V, The
switch 15 closed at £ =4, The current 1 through the circuit 1s;

(A) Scos{Sx<]0 A (3) Ssin(l07f) A
(Cy 10cos(3xI0' 1A (19 10sin(10* e} A

{2.35  The L-C circuit of Q54 1% used (o comimulate a thyristor. which 1s imitially camying a curresl ol 5 A
ag shown in the hgure below. The values and imitial conditions of 1. and € are the same as 10 Q34
The switch is ¢losed at1 = O, [f the forward drop is negligible. the lime taken for the device to tum
oll 1S

100 V = 20 L2

(AY 52 ps (ES) 156 ps (0 312 gis () 20 us

m e e e — o — i
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zeneral Aptitude (GA) Questions
(.56 — Q.60 carrvy one mark each.
(3,30 25 persons are in @ room. |3 of them play hockey, 17 of them play football and 1{ of them play
both hockey and foccball. Then the number of persons playing nether hockey nor football is:
(A) 2 (B) L7 (C) 13 {D) 3
(057 Croase e most appropriate word from the nptions given below 1o complete the following
serienece”
If we manage to our natural resources, we would leave & beiter planet for
our children.
(A) uphold
(B) restrain
(C] cherish
(D)) conserve
Q.58 The question below consisis of a pair of related words followed by four pairs aof words. Select the
pair that best expresses the relation in the onginal pair.
Unemployed : Worker
(A) fallow : land
(B} unaware : slesper
(0wt pester
(L}} renovated : house
(.59 Which of the following aptions is the closest in meaning 1o the word below:
Circuwitous
(A) cyehic
(B) indirect
(") confusaing
{12} croocked
Q.60  Choase the most appropriale word from e ophions given below 1o complele the following
Lo o Fir
His rather casual remarks on politics _ his lack of sericuspness about the subject.
{A) masked
{B) belied
{C) betrayed
{D) suppressed
().61 — Q.65 carry two marks each,
Q.61  Han {H), Gita {G), brfan (1) and Saira (5) are s51blings (1.e. brothers and sisters). All were born on
1¥ January. The age difference belween any 1wo successive siblings (that is bom one afier another)
15 less than 3 veats, Given the following facts:
1. Harr's age + Cita’s age > irfan’s age + Saira's age.
1. The ape difference batwoen Gita and Saira is 1 year. However, Gita is not 1he
oldest and Saira is nol Lhe youngesl,
lii.  There are o lwins.
In what order were they born (oldast Tirst)?
(A) HSIG (B) S5GH] (" [GSH (D} THSG
EE - T
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(362 5 skilled workers can build a wall in 20 days; 8 semi-skilled workers can build a wall in 23 days;
1} unskilled workers can build a wall in 30 days. If a team has 2 skilled, 6 semi-skilleg¢ and
5 unskilled workers. how long will it take to build the wall?

(A) 20 days {B) |5 days (C) 16 days (D) 15 days

.63 Modern warfare has chapped from large scale clashes of armies to suppression of civilian
populations. Chemical agenis that do their work silently appear io be suited to such warfare;
and regreffully, there exist people in military establishmenis 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 resulied in civil strife.
{B) Chemical agents are useful :n modern warfare.

(C) Use of chemical agents in warfare would be undessrable.
(D) People in military establishments like to nse 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} 50 (B) 51 (C) 52 (¥} 54

Q.65 If 137 + 276 = 435 how much 15 731 + §727
(A) 334 (B) 1403 (C) 1623 (L) 1313

END OF THE QUESTION PAPER

L/24
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