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Question Number : 1 Correct : 1 Wrong : -0.33

An urn contamns 5 red balls and 5 black balls. In the first draw. one ball 1s picked at random and
discarded without noticing 1ts colour. The probability to get a red ball 1n the second draw 1s
Z v, , 9

Question Number : 2 Correct: 1 Wrong : -0.33

Consider a solid sphere of radius 5 cm made of a pertect electric mudur:tm It one mullion electrons
are added to this sphere. these electrons will be distributed

(A) umtformly over the entire volume of the sphere

(B) uniformly over the outer surtface of the sphere

(C) concentrated around the centre of the sphere

(D) along a straight line passimg through the centre of the sphere

Question Number : 3 Correct: 1 Wrong : -0.33

—

he figures show diagramatic representations of vector fields X. Y. and Z. respectively. Which one
of the tollowing choices 1s true?

@mvx—ﬂvxr 0. VxZ =1 &mﬁﬂiﬂﬁxF—ﬂﬁxﬁiﬂ
(CW.X#0.VXY #0.VXZ %0 DIV.X=0.VXY=0.YXZ=0
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Question Number : 4 Correct: 1 Wrong : -0.33

The pole-zero plots of three discrete-time systems P. Q and R on the z-plane are shown below.

Q | Im@) Im(z)

\ Re(@)

Which one of the tollowing 1s TRUE about the frequency selectivity of these systems?

(A) All three are lngh-pass filters.
(B) All three are band-pass filters.
(C) All three are low-pass filters. 4
(D) Pis alow-pass filter. Q 1s a band-pass filter and. R is a high-pass filter.

Question Number ;'3 Correct: 1 Wrong : -0.33

If a synchronous motor 1s munning at a leading power tfactor. 1ts excitation induced voltage (Eg) 15

(A) equal to termunal voltage V;

(B) higher than the termunal voltage V,
(C) less than ternunal voltage V;

(D) dependent upon supply voltage V,

Question Number : 6 Correct: 1 Wrong : -0.33

When a unit ramp mput 1s apphed to the vty feedback system having closed loop transier function

( :} =— : . (a>0.b>0,K >0). the steady state error will be
R(s) s +as+b ‘

a1 . a+ K =R
(A) O (B) — 'C
(A) ¢ ®) - © = ® —
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Question Number : 7 Correct: 1 Wrong : -0.33

T'he transter function C(s) of a compensator 1s given below.

(1+gq) (1 131:3)'

(1+s) (1 T %)

The frequency range i which the phase (lead) mntroduced by the compensator reaches the
MAaximun 1s

(A)01l=<w<1 (Bl < o< 10 (C) 10 < » < 100 (D) @ = 100

Question Number : 8 . Correct 2.1 *"Wrong : -0.33

AR,

Two resistors with nominal resistange values Rl and ﬂi have additive wncertainties ﬂuﬁl and

leviation of the error in

ard «

respectively. When these resistances are connected 1n parallel, the stanc
the equivalent resistance R 1s

(A) =, |

(C)

Question Number : 9 Correct: 1 Wrong : -0.33

A stationary closed Lissajous pattern on an oscilloscope has 3 horizontal tangencies and 2 vertical
tangencies for a horizontal mput with frequency 3 kHz. The frequency of the vertical input 1s

(A) 1.5 kHz (B) 2 kHz (C) 3 kHz (D) 4.5 kHz

LOLLEGE.



Question Number : 10 Correct: 1 Wrong : -0.33

For a 3-mput logic circuit shown below. the output £ can be expressed as

(A) O+R (B) PO+R
©) O D) P+O+R

Question Number : 11 Correct: 1 Wrong : -0.33

A phase-controlled. single-phase, full-bridge comnwverter 15 supplymg a highly mductive DC load.

The converter 15 fed"from a 230 V. 50 HZz, AC source. The fundamental frequency m Hz of the
voltage ripple on the DC side 1s

(A) 23 (B) 50 (C) 100 (D) 300

Question Number : 12 Correct: 1 Wrong : -0.33

In the circuit shown, the diodes are ideal. the inductance 1s small. and I = 0. Which one of the
following statements 1s true?

(A) D, conducts for greater than 180" and D, conducts tor greater than 180°.

(B) D> conducts tor more than 180° and D, conducts tor 180°,

() cotidnete toae 1205 il , Conaducts 1or

(E] 1 conducts f?fn 180 E.{ld D, 'miu:luu% fo1 18 - i 7Dl | EGE.
(D) D; conducts for more than 180" and D- conducts tor 1807,




Question Number : 13 Correct: 1 Wrong : -0.33

uction mode 1s
[he DC wvoltage mput 1s V,.. The peak of the

A three-phase voltage source inverter with ideal devices operating in 180° cond
feeding a balanced star-connected resistive load.
fundamental component of the phase voltage 1s

Vids A g . 3V ge L Vg
(B) (C) (D)

IT I T 8

Question Number : 14 Correct: 1 Wrong : -0.33

A 3-phase. 4-pole. 400 V. 50 Hz squurel-cage induction motor 1s operating at a ship of 0.02. The
speed of the rotor flux in mechanical rad/sec. sensed by a stationary gbsetver. 1s closest to

(A) 1500
(B) 1470
(C) 157
(D) 154

Question Number: 15 Correct: 1 Wrong : -0.33

The figure shows the per-phase representation of a phase-shifting transformer connected between
buses 1 and 2. where a 15 a complex number with non-zero real and imaginary parts.

| il

transformer

s g
Bus | L Eree - Bus 2

ST
I c—
E
- — e p—— — — p—
N S DR (S

For the given cwcuit. Y,,. and £, ,. are bus admittance matrx and bus impedance matrix.
respectively. each of s1ze 2 X 2. Which one of the following statements 1s true?

(A) Both V;,,. and Z;,,. are symmetric (B) Y3, 15 svnmumnetric and £;,,. 1S unsynmumetric
(C) Y, 1s unsymmetric and Z;,,. 1s (D) Both Y¥},,,. and Z,,,. are unsymmetric
SVImetric

LOLLEGE.



Question Number : 16 Correct: 1 Wrong : 0

The figure below shows the circuit diagram of a controlled rectifier supplied from a 230 'V, 50 Hz.
1-phase voltage source and a 10:1 1deal transformer. Assume that all devices are 1deal. The firing

270¢ _ respectively.

angles of the thyristors Ty and T, are 90" and

The RMS value of the current through diode D; 1n amperes 13

Question Number 2 17 Correct: 1 Wrong : 0

Assume that 1 a traific junction. the cycle of the traffic signal lights 1s 2 munuies of green (vehicle
does not stop) and 3 munutes of red (vehicle stops). Consider that the arrival tume of vehicles at the
junction 1s umformly distributed over 5 minute cycle. The expected waiting tume (1n minutes) for

the vehicle at the junction 1s

Question Number : 18 Correct: 1 Wrong: (

Consider a tunction f(x,y,z/ given by

Fy.2) =& +y —22°) " +27)

The partial derivative of this function with respectto x atthepomtx = 2.y =landz = 3 15

LOLLEGE.



Question Number : 19 Correct: 1 Wrong : (
Let x and v be mntegers satistyimng the following equations

2x% Fy* = 34
x+z2y =11

1

The value of (x + y) 1s

Question Number : 20 Correct: 1 Wrong : 0

Let y"—2y+1=x and vx +y =5. The value of x + w@ equals . (Give the
answer up to three decimal places)

Question Number 2 21 Correct: 1 Wrong : (

For the given 2-port network. the value of transter impedance Z,, in ohms 1s

252

LOLLEGE.



Question Number : 22 Correct: 1 Wrong : (

The mmtial charee mn the 1 F capacitor present m the circuit shown 1s zero. The energy 1 joules
transferred from the DC source until steady state condition 1s reached equals . (G

ve the
answer up to one decimal place.)

10V '

Question Number : 23 Correct: 1 Wrong: (

The mean square value of the given periodic waveform f(7) is

T /()

LOLLEGE:



Question Number : 24 Correct: 1 Wrong: (

T'he nomnal-w circuit of a fransmuission line 1s shown 1 the figure.

Impedance Z = 1002£80° €2 and reactance X — 3300 L. The magnitude of the characteristic
impedance of the transnussion hine, 1 €2, 18 . (Give the answer up to one decunal
place.)

Question Number : 25 % Correct:1 Wrong: (

In a load tlow problem solved by Newton-Raphson methed with polar coordiates, the size of the
Jacobian 1s 100 X 100. It there are 20 PV busesan addition to PQ buses and a slack bus. the total
nmumber of buses wethe system 1s

Question Number : 26 Correct: 2 Wrong : -0.66

s [—X, X =

Consider the composition of f and g. 1.e.. (f = g)(x) = f(g(x)). The number of discontinuities in

(f @ g)(x) present i the mterval ( —oo, 0) 1s:
§a) 0 (B) 1 (C) 2 (D) 4

Question Number : 27 Correct: 2 Wrong : -0.66

The value of the contour mteeral 1 the complex-plane

[z ~Z2E+3

az
7z — 2 =

along the contour |z| = 3. taken counter-clockwise 1s

(A) —18mi (B) 0 (C) 14ni £O gk Bz



Question Number : 28 Correct: 2 Wrong : -0.66

]

'he eigenvalues of the matrix given below are

(4) (0-1.-3) (B) (0. -2. -3) (©) (0.2.3) (D) (0. 1.3)

Question Number : 29 Correct.:2° Wrong : -0.66

For the balanced Y-Y connected 3-phase circuit shown*in the figure below. the line-line voltage 1s
208 V rms and the total power absorbed by the lead 1s 432 W at a power factor of 0.6 leading.

The approximate value of the impedance £ 15

(A) 33 £-73.1€) (B) 60 £53.1 €)
(C) 00 £/ —53.1 Q) (D) 180 / —-531°0

LOLLEGE.



Question Number : 30 Correct: 2 Wrong : -0.66

In the circuit shown below, the value of capacitor C required for maximum power to be transterred
to the load 1s

v(¢) =10sin(100¢) O

|
o i

Load

(A) 1 nkF (B) 1 uF (C) 1 mF (D) 10 mF

Question Number : 31 Correct: 2 Wrong : -0.66

The output y(t) of the following system 1s to be sampled. so as to reconstruct 1t from 1ts samples
uniquely. The required munummimn sampling rate 1s

" X(©)

(1)
]

10007 |
111 1 SUUITL) 5%
L h()——— [

i

X(1) =— X(m)

cos(1000mt)
(A) 1000 samples/s (B) 1500 samples/s (C) 2000 samples/s (D) 3000 samples/s

LOLLEGE.



Question Number : 32 Correct: 2 Wrong : -0.66

A cascade system having the impulse responses /(1) =1{l,—1} and/h, (1) = {% 1} is shown in the

figure below. where symbol T denotes the time Or1glil.

x (1)

The mput sequence x(n)for which the cascade system produces an output sequence

ym)={1,2,1,-1, -2, -1} is

&) xmy=4,214 ®) x(n)={1,1,2.2}
Q) xn)=1.L L1 (D) x(n) =42, 2, 177"

Question Number ;33 Correct : 2 Wrong : -0.66

A 220 V., 10 KW, 900 rpm separately excited DC motor has an armature resistance R, = 0.02 £2.
When the motor operates at rated speed and with rated termnal voltage. the electromagnetic torque
developed by the motor 1s 70 Nm. Neglecting the rotational losses of the machine. the current
drawn by the motor from the 220 V supply 1s

(A) 342 A
(B) 30 A
(C) 22 A
(D) 4.84 A

Question Number : 34 Correct: 2 Wrong : -0.66

T'he root locus of the teedback control system having the characteristic equation

+ 25+ 35 =10 where K - 0. enters into the real axis at

(A) 5=~1 (B) 5= /5 (C) 3—=-5 (D) §=+/5

LOLLEGE.



Question Number : 35 Correct : 2 Wrong : -0.66

=]

The range of K for which all the roots of the equation s° + 3s5% + 25 + K = 0 are in the left half
of the complex s-plane 15

(A) 0 =K <6

(B) 0 <K < 16
(C) 6 <K < 36
(D) 6 <K <16

Question Number : 36 Correct: 2 Wrong : -0.66
Which of the following systems has maximum peak overshoot due to a unit step mput?

100 B) 100
52 4+105+100 Y 524551100

(A)

1O s, 5, 100
g=4554+100 s=+205+100

(©)

Question Number : 37 Correct: 2 Wrong : -0.66
v

For the circuit shown m the figure below, 1t 1s given that V.. = 5‘: . The transistor has 5 =29

and Vee= 0.7 V when the B-E junction is forward biased.

Vee = 10V

For this circut. the value of R 15

(A) 43 (B) 92 (C) 121 D) LOLLEGE.




Question Number : 38 Correct: 2 Wrong : -0.66

For the circuit shown below. assuime that the OPAMP 15 1deal.

Which one of the following 1s TRUE?

(A) Vo = Vs BW, =1.53v,

OV, =2.5 D)V, =5V

LOLLEGE.



Question Number : 39 Correct: 2 Wrong : -0.66

The figure below shows a halt-bridge voltage source mverter supplymg an RL-load with

R =40 € and L=| —]} H . The deswed fundamental frequency of the load voltage 15 50 Hz. The
\ T
switch control signals of the converter are generated using smusoidal pulse width modulation with

modulation mdex. M = 0.6 . At 50 Hz, the RL-load draws an active power of 1.44 kW. The value

of DC source voltage V. in volts is

(A) 30042
(B) 500

(C) 50042
(D) 10002

Question Number : 40 Correct: 2 Wrong : -0.66

A person decides to toss a fawr com repeatedly until he gets a head. He will make at most 3 tosses.
Let the random variable ¥ denote the number of heads. The value of var{} }. where var{-} denotes
the variance. equals

49 7 105

f

LOLLEGE.



Question Number : 41 Correct : 2 Wrong : -0.66

For the network given in figure below, the Thevenin’s voltage } , is

100 0

WL (B)-05V (€) 05V D) 15V

Question Number : 42 N "Corréct': 2 Wrong : (

A 120 V DC shunt motor takes 2 Aat no load. It takes 7 & on full load while running at 1200 rpm.

The armature resistance 1s 0.8 €20and the shunt field resistance 15 240 €. The no load speed. 1 rpm.
15

Question Number : 43 Correct: 2 Wrong: ()

A star-connected, 12.5kW. 208 V (line), 3-phase, 60 Hz squurel cage imduction motor has
followme equivalent cucuit parameters per phase referred to the stator: R;=0.3€2, R,=0.3€.
N;=0.41€2, X5=0.41Q. Neglect shunt branch m the equvalent circuat. The starting current (in

Ampere) for this motor when connected to an 80 V (line). 20 Hz. 3-phase AC source 1s

Question Number : 44 Correct: 2 Wrong : (

A 25 kKVA., 400 V., A-connected. 3-phase. cylindrical rotor synchronous generator requires a field
current of 5 A to mamtain the rated armature current under short-circuit condition. For the same
field current, the open-cucuit voltage 1s 360 V. Neglecting the armature resistance and magnetic
saturation. 1ts voltage regulation (in % with respect to termunal voltage). when the generator
delivers the rated load at 0.8 pf leading, at rated ternunal voltage 15

LOLLEGE.



Question Number : 435 Correct:2 Wrong: ()

If the primary line voltage rating 1s 3.3 KV (Y side) of a 25 KVA. Y-A transtormer (the per

phase turns ratio 1s 5:1). then the line current rating of the secondary side (1n Ampere) 15

Question Number : 46 Correct: 2 Wrong : (

Consider the system described by the following state space representation

(Yl [0 1| x( 0
.1.( ] o= . I_( jj' 1| . H(f}
5@ [0 2] x@)] |1

X (1)
50

) =[1 0]

_ﬁﬁﬁﬂ}i Ll | o . . = . S—
N . the value of output () at t =1 sec (rounded off
EXOIR -.

If u(t) is a unit step input and

to three decimal places) 1s

Question Number—: 47 Correct: 2 Wrong : (

A 10 ¥ digit tumer counter possesses a base clock of frequency 100 MHz. When measuring a
particular mput, the reading obtained 1s the same in: (1) Frequency mode of operation with a gating
time of one second and (1) Period mode of operation (1n the x 10 ns scale). The frequency of the
unknown mput (reading obtamed) 1 Hz 1s

Question Number : 48 Correct: 2 Wrong : (

In the circuit shown 1n the figure, the diode used 1s 1deal. The mput power factor 1s . (Give

the answer up to two decimal places.)

100 sin(100 7 ) V (7 i s

LOLLEGE.



Question Number : 49 Correct: 2 Wrong: ()

For the synchronous sequential circuat shown below. the output Z 1s zero for the mitial conditions

Q,Q5Q:=Q,QQ, =100,

The munmimum number of clock cvcles after which the output Z would agam become zero 1s

LOLLEGE:



Question Number : 50 Correct: 2 Wrong: ()

In the circuit shown all elements are 1deal and the switch S 15 operated at 10 kHz and 60% duty
ratto. The capacitor 15 large enough so that the ripple across it 1s negligible and at steady state
acquires a voltage as shown. The peak current in amperes drawn from the 30 V DC source 1s

. (Give the answer up to one decimal place.)

Question Number : 31 Correct: 2 Wrong: (

Consider an overhead transmussion lim€ with 3-phase. 50 Hz balanced system with conductors
located at the vertices of an equilateral triangle of length D,y = Dy = D, = 1m as shown m figure
below. The resistances«of the conductors are neclected. The geometric mean radms (GME) of each
conductor 1s 0.01 m. Neglecting the effect of ground. the magnitude of posifive sequence reactance
mn Q /fm (rounded off to three decimal places) 1s

Question Number : 52 Correct: 2 Wrong : ()

A 3-phase, 50 Hz generator supphes power of 3MW at 17.32 kV to a balanced 3-phase mductive
load through an overhead line. The per phase line resistance and reactance are 0.25€2 and 3.925€
respectively. It the voltage at the generator ternunal 1s 17.87 KV, the power factor of the load 1s

LOLLEGE.




Question Number : 53 Correct: 2 Wrong : (

Two generating units rated 300 MW and 400 MW have governor speed regulation of 6% and 4%
respectively from no lead to tull load. Both the generating units are operating in parallel to share a
load of 600 MW. Assunung free governor action. the load shared by the larger unit 1s MW.

Question Number : 54 Correct: 2 Wrong : (

A 3-phase, 2-pole. 50 Hz. synchronous generator has a rating of 250 MVA. 0.8 pi lageing. The
kimetic energy of the machine at synchronous speed 1s 1000 MJ. The machine 1s running steadily at
synchronous speed and delivering 60 MW power at a power angle of 40 electrical degrees. If the
load 1s suddenly removed. assuming the acceleration i1s constant tor 1O cyeles, the value of the
power angle after 5 cycles 15 electrical degrees.

Question Number : 35 Correct:2 Wrong : ()

A thin soap bubble of radius R = 1 cm, and thickness a = 3.3 ym (a << R).1s at apotential of 1 'V
with respect to a reference pomt at mfinity. The bubble bursts and becomes a single spherical drop

of soap (assumung all the soap 1s contained in the drop) of radius r. The volume of the soap 1n the

thin bubble is 4wR*a and that of the drop is E'IITE. The potential 1 volts, of the resulting single

herical drop with respect to the same reference powmt at mfimty 1s . (G1ve the

S|

answer up to two decimal places.)

” Soap drop
of radius 'r’

Soap Bubble

LOLLEGE.



Question Number : 56 Correct: 1 Wrong : -0.33

Choose the option with words that are not synonyms.

(A) aversion., dislike (B) lunmunous. radiant
(C) plunder. loot (D) vielding. resistant

Question Number : 57 Correct: 1 Wrong : -0.33

Saturn 1s to be seen on a clear might with the naked eve.

(A) enough bright (B) bright enough (C) as enough buight” (D) bright as enough

Question Number : 58 1 Correct : 1 Wrong : -0.33

There are five buildings called V. W. X. Y and Z 1n a row (not necessarily in that order). V 1s to the
West of W. Z 15 to theEast of X and the West of V. W 1s to the West of Y. Whuch 1s the bulding in
the nuddle’

Question Number : 39 Correct: 1 Wrong : -0.33

A test has twenty questions worth 100 marks in total. There are two tvpes of questions. Multiple
choice questions are worth 3 marks each and essay questions are worth 11 marks each. How many
multiple choice questions does the exam have?

(A) 12 (B) 15 (C) 18 (D) 19

LOLLEGE.



Question Number : 60 Correct: 1 Wrong : -0.33

There are 3 red socks. 4 green socks and 3 blue socks. You choose 2 socks. The probability that
thev are of the same colour 1s

(A) 1/5 (B) 7/30 (C) 1/4

i

D) 4/15

Question Number : 61 Correct: 2 Wrong : - 0.66

“We lived 1n a culture that demied any merit to literary works. considering them important only
when thev were handmaidens to something seemingly more urgent — namely 1deology. This was a
country where all gestures. even the most private. were mterpreted n political terms.”

The author’s beliet that ideology 1s not as unportant as literature 1s revealed by the word:

(A) ‘enlture’ (B) “seenungly’ (C) ‘urgent’ (D) “pohitical’

Question Number : 62 Correct: 2 Wrong : -0.66

There are three boxes. One contams apples. another contains oranges and the last one contains both
apples and oranges. All three are known to be incorrectly labelled. It vou are pernutted to open just
one box and then pull out and inspect only one frut. which box would vou open to determine the
contents of all three boxes?

(A) The box labelled *Apples’ (B) The box labelled *Apples and Oranges’
(C) The box labelled *Oranges’ (D) Cannot be determined

Question Number : 63 Correct: 2 Wrong : -0.66

X is a 30 digit number starting with the digit 4 followed by the digit 7. Then the number 3 will
have

(A) 90 digits (B) 91 digits (C) 92 digits (D) 93 digats

Question Number : 64 Correct: 2 Wrong : -0.66

The number of roots of e* + 0.5x* — 2 = 0 in the range [—5, 5] is

(A) 0 (B) 1 (C) 2 (D) 3
LZOLLEGE.:




Question Number : 65 Correct : 2 Wrong : -0.66

An awr pressure contour line joins locations 1 a region having the same atmospheric pressure. The
tollowing 1s an air pressure contour plot of a geographical region. Contour lines are shown at 0.05
bar intervals 1n this plot.

L™
; |
' N
- .
¥ &
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. ol
2
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0. ik 1 7 km
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i }
g

It the possibility of a thunderstorm 1s given by how fast air pressure rises or drops over a regioin.
which of the following regions 1s mest likely to have asthunderstorm?

(A)P (B) (C)R (D) S

LOLLEGE.



Q. No. Type Section | Key Marks
1 MCQ EE-2 A 1
3 MCQ EE-2 C

MCQ EE-2
5
MCQ EE-2

> O

N|o|(un|s
<
00 | QO

1

1

1

1

1

1

8 A 1
9 D 1
C 1

EE-2 C 1
1
EE-2 B 1
FE-2 C 1
EE-2 D 1
EE-2 Oto O 1
0910 0.9 1

40 to 40 1

fto 7 1

EE-2 5.7 t0 5.8 1
EE-2 3103 1
EE-2 99 to 101 1
EE-2 6to6 1
404 to 409 1

61 to 61 1

A 2

EE-2 (o 2
EE-2 A 2
EE-2 C 2
EE-2 D 2
FE-2 B 2
EE-2 D 2
EE-2 B 2
EE-2 B 2
EE-2 A 2
FE-2 C 2
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EE-2 D

EE-2 L

EE-2 C

EE-2 C

EE-2 A

EE-2 1235 to 1250
EE-2 69 to 71
EE-2 -15to -14

37 to 39

1.280 to 1.287

' 10000 to 10000

2

2

2

2

2

2

7

2

2

2

2

EE-2 0.70 to 0.71 2
EE-2 6toO 2
EE-2 39 to 41 2
EE-2 0.271 to 0.301 2
EE-2 0.75 1t0.0.85 2
EE-2 395 to 405 2
12.5t0 12.9 2

9.50 to 10.50 2

D 1

GA B 1
GA A 1
GA B 1
GA D 1
GA B 2
GA B 2
GA A 2
GA (o 2
GA C 2
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