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Section - I (General Aptitude)

One Mark Questions

Q.1 The man who is now Municipal Commissioner worked as

(@) the security guard at a university
(b) a security guard at the university
(¢) a security guard at university

(d) the security guard at the university
Ans. (b)

CICMC N End of Solution

Q.2 Nobody knows how the Indian cricket team is going to cope with the difficult and
seamer-friendly wickets in Australia. Choose the option which is closest in meaning
to the underlined phrase in the above sentence.

(a) put up with (b) put in with
(¢) put down to (d) put up against
Ans. (a)
oo
Q.3 Find the odd one in the following group of words.
mock, deride, praise, jeer
(a) mock (b) deride
(c) praise d) jeer
Ans. (o)
XX
Q.4 Pick the odd one from the following options.
(@) CADBE (b) JHKIL
(0 XVYWZ (d ONPMQ
Ans. d)

C A D B E
NN NN
-2, +3, -2, 3

same pattern follows in all options A, B, C

only (d) doesn’t follow this pattern , Hence odd number out (D).

CICMC N End of Solution
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Q.5 In a quadratic function, the value of the product of the roots (o, f) is 4. Find
the value of

a’ +p"
am+p"
@ nt b) 4
(C) 22n -1 (d) qn — 1
Ans. (@)
(xn + n n + n n + n
LB LB P oy
o+ B L + L Bn +ao”
o Bn a—an
given oaxXfB =4
ence op)r =
H @pr = 4
oo
Two Mark Questions
Q.6 Among 150 faculty members in an institute, 55 are connected with each other

through Facebook® and 85 are connected through WhatsApp®. 30 faculty members
do not have Facebook® or WhatsApp® accounts. The number of faculty members
connected only through Facebook® accounts is

@ 35 b) 45
(¢ 65 (d 90
Ans. (a)
FB(55) WA(85)
30
T =150
following venn diagram can be drawn as
n(A U B) n(A) + n(B) — n(A n B)

120
n(A N B)

55 + 85 — n(A N B)
20

so only facebook 35(A)
oo
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Q.7 Computers were invented for performing only high-end useful computations.
However, it is no understatement that they have taken over our world today. The
internet, for example, is ubiquitous. Many believe that the internet itself is an
unintended consequence of the original invention. With the advent of mobile
computing on our phones, a whole new dimension is now enabled. One is left
wondering if all these developments are good or, more importantly, required.

Which of the statement(s) below is/are logically valid and can be inferred from
the above paragraph?

@) The author believes that computers are not good for us.

(i) Mobile computers and the internet are both intended inventions

@ (@) only (b) (1) only
(¢ both (1) and (i1) (d) neither (i) nor (i1)
Ans. d)
coe
Q.8 All hill-stations have a lake. Ooty has two lakes.

Which of the statement(s) below is/are logically valid and can be inferred from
the above sentences?

@ Ooty 1s not a hill-station.

@11) No hill-station can have more than one lake.

(@ (@) only (b) (ii) only
(¢) both (1) and (i1) (d) neither (1) nor (i1)
Ans. d)
coe
Q.9 In a 2 X 4 rectangle grid shown below, each cell is a rectangle. How many

rectangles can be observed in the grid?

@ 21 b) 27
(© 30 @ 36
Ans. (©
Number of rectangules will be
°C, x 3C,
10 x 3 = 30

As whenever any two horizontal and any two vertical lines are choosen their
intersection will produce a rectangle.

CICIC N End of Solution
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Q.10 25

/ —T.9

=

—Z.0

Choose the correct expression for f(x) given in the graph.

@ fx)=1-lx—-1]| b fx) =1+ |x—1]|
© fx)=2-|x—1]| @ flx) =2+ |x—1]|
Ans. (©
L End of Solution |

Section - II (Electrical Engineering)

One Mark Questions

Q.1 The maximum value attained by the function f(x) = x(x — 1)(x — 2) in the interval
[1, 2] is
Ans. (0)
flx) = «3 — 322+ 2x  [1, 2]
f ) = 3x2 —6x + 2
@)

0 for stationary point

stationary points are 1 + 1

V3

only 1+L lies in [1, 2]

NE]

Il
©

)
12)

Il
o

Maximum value is 0.

CICMC N End of Solution
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Q.2 Consider a 3 X 3 matrix with every element being equal to 1. Its only non-zero
eigenvalue 1s
Ans. (3)
111
A= (111 Eigen value are 0, 0, 3
111
oo
Q.3 The Laplace Transform of f(t) = €% sin(5t) u(?) is
5 5
® 2 45429 ® 25
s—2 - 5
© s* —4s+29 @ s+5b
Ans. (a)
Laplace transform of sin 5t u(t)———; 2
s+ 25
e?* sin 5t u(t) 52 =— 5
(s—2)"+25 s“—4s+29
ceoe
Q.4 A function y(t), such that y(0) = 1 and y(1) = 3e"!, is a solution of the differential
P’y dy
ion —5 +t2—+y=0. i
equation ai d y Then y(2) is
(@) 5et b) 5e2
() Te! (d) 7e?
Ans. (b)
Auxiliary equation
m2+2m+1 =0
m = -1, -1
y = (¢, +cyt) et
y(0) =1
= @ =S 1
y = (1 +cyt)et
y1) = 3e!
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= 1+ (cz)e‘3 = 3¢
c, = 2
y = (1+ 2t)e
¥@2) = be?
ceoe
Q.5 The value of the integral
2z+5

dz

J
(z—%}(z2 -4z +5)

over the contour |z| = 1, taken in the anti-clockwise direction, would be

24mi 48mi
@ 3 ® 3
© = =
“ 13 13
Ans. (b)
. e 1
Singlarilies, Z = 2 21
1 .. .
only Z = 3 lies inside C
By residue theorem
I . 48mi
= 21‘[ = —
c () =3
1
Residue at = = R, = lim |(Z-1/2). 2Z-;5 _
2 Z51/2 (Z-112)(Z°+4Z +5)| 13
ceoe
) CY(s) s
Q.6 The transfer function of a system is _R(s) st The steady state output y(¢)

is A cos (2t + ¢) for the input cos (2¢). The values of A and ¢, respectively are?

1 1
(@) E’_450 (b) E’+450
© +2,-45° @ +2,+45°
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Ans. (b)
Yo s
R(s) ~ s+2
y(t) = A cos (2t + ¢), r(t) = cos 2t
_ s
HE = Gr2)
. jo . )
= ’ H = .
Hio) = =75 [HG o)l —
)
ZH(jo) = 90° — tan‘l(EJ
o = 2 (given)
Ly -2 2 1
HGo)l = Ji+4 22 2
HGw) = 90° — tan~'(1) = 45°
. 1
* Hence, A = 1 x [H{w) |m:2 =1x E = 0.707
and O = +45°
LR End of Solution |
Q.7 The phase cross-over frequency of the transfer function G(S) = m in rad/s
is
1
@ 3 (b) NG
© 3 @ 33
Ans. (a)
100
GO = )
. 100 100
GG0) = 1) 1+ (o) +3.G0)* + 3jo
100 100[(1—30)2)—3'0)(3—@2)2]
T (1-307)+jBw-0") T [1-30")+0*E-0%) ]
For phase crossover frequency Oun
Img [G(w)] = 0;
Hence; oB-w?) =0 or, »=0; +/3,
therefore Oy = V3 rad/sec
LR End of Solution |
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Q.8 Consider a continuous-time system with input x(¢) and output y(t) given by
y(t) = x(t) cos(t)
This system 1is
(a) linear and time-invariant (b) non-linear and time-invariant
(¢ linear and time-varying (d) non-linear and time-varying
Ans. (c¢)
y(t) = x(t) cos(t)
To check linearity
y;() = x;(t)cos(t) [y,(t) is output for x,(t)]
Yot) = xy(t)cos(t) [y,(t) is output for x,(t)]
so the output for (x,(t) + x,(t)) will be
y(t) = [x,(t) + x4(t)] cos(t)
= y,(t) + y,(t)
so the system 1is linear
to check time invariance
The delayed output
yt —ty) = x(t — t,) cos (t — t,)
The output for delayed input
y(t, ty) = x(t —t) cos(t)
Since yt—t) # y (¢, ty)
system is time varying
oo
Q.9 The value of fj:e_t8(2t —2)dt, where §(¢) is the Dirac delta function, is
1 2
@ 5 ® 7
1 1
© z @ 5z
Ans. (a)
: [ e*82t-2)dt
To find value of
. 1
Since 32t —2) = 55('5— 1
above integral can be written as
[otls. _ 1l 1
_Le S8t-Ddt = je =g
oo
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Q.10 A temperature in the range of —40°C to 55°C is to be measured with a resolution
of 0.1°C. The minimum number of ADC bits required to get a matching dynamic
range of the temperature sensor is
@ 8 ®) 10
(© 12 d 14

Ans. (b)

Temperature range of —40°C to 55°C
so total range in 95°C
since resolution is 0.1°C
so number of steps will be 950
To have 950 steps we need at least 10 bits
ceoe

Q.11 Consider the following circuit which uses a 2-to-1 multiplexer as shown in the

figure below. The Boolean expression for output F' in terms of A and B is?

0

Y F
1 S
A
B

@ A®B b A+B
¢ A+ B d AeB

Ans. (d)

In the given multiplexer
I,= A1 =A
Select = B

1
sl
i
+
o
=

F

I
oc]
]
+
o>
o
I

>

@

jos}

CICMC N End of Solution
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Q.12 A transistor circuit is given below. The Zener diode breakdown voltage is 5.3 V
as shown. Take base to emitter voltage drop to be 0.6 V. The value of the current
gain f is

10V
<’
47kQ S 220 Q
<
0.5 mAl q
53V A 470 @
Ans. (19)
V=53V
V=V, —06=47V
Vg
I; 1700 = 10 mA
=1 -1,= 05 mA
I
T, =B+1=20
B=19
ceoe

Q.13 In cylindrical coordinate system, the potential produced by a uniform ring charge
is given by ¢ = f(r, z), where fis a continuous function of r and z. Let E be the
resulting electric field. Then the magnitude of V x E
(a) increases with r. (b) 1s 0.

() 1s 3. (d) decreases with z.

Ans. (b)

V is given as static field in time invariant.
Hence VXE =0

CICMC N End of Solution
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Q.14 A soft-iron toroid is concentric with a long straight conductor carrying a direct current
L If the relative permeability u_ of soft-iron is 100, the ratio of the magnetic flux
densities at two adjacent points located just inside and just outside the toroid, is

Ans. (100)
Toroid has field, B o<
As w = 100 (inside field)
Magnetic field density B at any point at a distance at r is
wl
B= onr
Now, B, = MOM’_I (just inside toroid)
2nr
wol : :
and B, .+ = J— (just outside toroid)
BatIf
B = u, =100

CICIC N End of Solution

Q.15 R, and Ry are the input resistances of circuits as shown below. The circuits extend
infinitely in the direction shown. Which one of the following statements is TRUE?

2Q 2Q 2Q
o AAAA AAAA AMAA— . _.
VVVy VVVv VVV
R < < <
. 122 122 103 —
< < <
2Q 2Q 2Q
A AAAA AAAA AMAA— ————__.
VVVyv VVVy VVVy
Rg S S < S
< < < < — >
—»19:; 19:; 191: 19:;
PR I I N I
@ R, =R, ® R,=Ry=0
© R, <R, @ R,=R/(1+R)

Ans. (d)
If the equivalent resistance of first figure is R, then from the second figure ,
we can see that R, = R, || 1 Q.
R,
Ry+1

Ry =

CICMC N End of Solution
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Q.16 In a constant V/f induction motor drive, the slip at the maximum torque
(@) 1s directly proportional to the synchronous speed.
remains constant with respect to the synchronous speed.
)] i tant with t to th h d
(¢) has an inverse relation with the synchronous speed.
(d) has no relation with the synchronous speed.
Ans. ()
f, = nominal frequency
f
o, = g Oso (1)
fo) [ Ry
Smax,T = (?) (Xéoj "'(11)
From (1) & (i1)
S [ @so Ry
max,T — [OR Xéo
S | Yso R,
max,T — W, X%O
1
Smax,T C3 =——
S
ceoe
Q.17 In the portion of a circuit shown, if the heat generated in 5 Q resistance is 10
calories per second, then heat generated by the 4 Q resistance, in calories per
second, 1s
4Q 6 Q
VAVAVAV AVAVAVA
AVAVAVAV
5Q
Ans. 2)
4Q 6Q
VAVAVAV AVAVAVAV
AAAA
\AAAJ
50
I 40 6Q
‘VAVAV‘V AVAVAVAV
AV‘V‘V‘V
21 50
and 202 x5 =10
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So, I2Zx 4 = 0.5 x 4 =2 callsec.

Q.18

Ans.

CICIC N End of Solution

In the given circuit, the current supplied by the battery, in ampere, is

AAAA AAAA
\AAAJ \AAAJ
L, 1Q 1Q b
=
- 1Q E;
12
0.5)
A B
= WW——WW
L, 1Q 10 b
=
1V 10 E;
I
D ©

Applying KCL at node A,
-1, +I,+1, =0
2L, = I, ..0)
and applying KVL in loop ABCD,
1-I,-I,-1,=0

2
L+2I,=1..@01)

From (1) and (11)
= oI, + 2, = 1
= 4, = 1

1
= IZ = ZA

1 1

and Il = 2XZ=§A

Corporate Office: 44-A/1, Kalu Sarai, New Delhi-16
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Q.19 In a 100 bus power system, there are 10 generators. In a particular iteration of
Newton Raphson load flow technique (in polar coordinates), two of the PV buses
are converted to PQ type. In this iteration,

(@) the number of unknown voltage angles increases by two and the number of
unknown voltage magnitudes increases by two.

(b) the number of unknown voltage angles remains unchanged and the number
of unknown voltage magnitudes increases by two.

(¢) the number of unknown voltage angles increases by two and the number of
unknown voltage magnitudes decreases by two.

(d) the number of unknown voltage angles remains unchanged and the number
of unknown voltage magnitudes decreases by two.

Ans. (a)

For load bus both |v |and 8 are unspecified, so both should be calcualted. So option
(A) 1s correct.

CICMC N End of Solution

Q.20 The magnitude of three-phase fault currents at buses A and B of a power system
are 10 pu and 8 pu, respectively. Neglect all resistances in the system and consider
the pre-fault system to be unloaded. The pre-fault voltage at all buses in the system
is 1.0 pu. The voltage magnitude at bus B during a three-phase fault at bus A
is 0.8 pu. The voltage magnitude at bus A during a three-phase fault at bus B,

in pu, is ?
Ans. (0.75)
Voltage at bus B after 3-phase fault at A = 0.8 p.u.
VB = Vipretauyy ~ Z12 % L)
08 =1.0-2Z,x8
Z., = 0.025 p.u.
V, = 1.0 - (0.025 x 10)
V, = 0.75 p.u.
Q.21 Consider a system consisting of a synchronous generator working at a lagging

power factor, a synchronous motor working at an overexcited condition and a

directly grid-connected induction generator. Consider capacitive VAr to be a source

and inductive VAr to be a sink of reactive power. Which one of the following

statements is TRUE?

(a) Synchronous motor and synchronous generator are sources and induction
generator is a sink of reactive power.

(b) Synchronous motor and induction generator are sources and synchronous
generator is a sink of reactive power.

(¢) Synchronous motor is a source and induction generator and synchronous
generator are sinks of reactive power.

(d) All are sources of reactive power.

Corporate Office: 44-A/1, Kalu Sarai, New Delhi-16 | Email : madeeasydelhi@gmail.com | Visit: www.madeeasy.in
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Ans. (a)

Synchronous generator working at a lagging power factor, will supply active
power and lagging reactive power, so this is source.

Synchronous motor working at an overexcited condition i.e. leading p.f. operation
so it will take active power and leading reactive power in other words taking
active power and supplying lagging reactive power.

Indection generator generates active power but as there is no dc excitation
in rotor so it takes lagging reactive power.

CICIC N End of Solution

Q.22 A buck converter, as shown in Figure (a) below, is working in steady state. The
output voltage and the inductor current can be assumed to be ripple free. Figure
(b) shows the inductor voltage V, during a complete switching interval. Assuming
all devices are ideal, the duty cycle of the buck converter is

VL
M
J. il + '?)'0'6‘_ = 30V —
- VL — ‘
j) Vs cC=+ ., = Ton Tore
C zs b VD E: R O =— | «<——
‘ t
=1 20V f------ !
I
[€e————————————
Ts i
(a) (a)

Ans. (0.4)
Average voltage across inductor is zero.
Viavy = 0
30 (T,) —20 (T, =0
30 (aT) = 20 (1 — )T
300 + 200 = 20
5000 = 20

2
- 2-04
=5
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Q.23 A steady dc current of 100 A is flowing through a power module (S, D) as shown
in Figure (a). The V-I characteristics of the IGBT (S) and the diode (D) are shown
in Figures (b) and (c), respectively. The conduction power loss in the power module
(S, D), in watts, is

RN
I(A) Ip(A)
4 K p A dVidi = 0.02Q _ dVidi = 0.01Q
v, = v Vy=0.7V,
| |
T 100 A V,(Volt) Vi (Volt)
V-I characteristic of IGBT V-I characteristic of diode
(a) (b) (c)
Ans. (170)
1
= —V,
b= Qo1
Vp =0011I,+07=17V (y = mx+ c)
1. = &_ﬂ
D = 0.01 0.01
1.7 0.7
= =17 —-——
P=Vplp (0.01 0.01)
P=170W
XX
Q.24 A 4-pole, lap-connected, separately excited dec motor is drawing a steady current

of 40 A while running at 600 rpm. A good approximation for the waveshape of
the current in an armature conductor of the motor is given by

@) ) 40 A

Tl 10A /

N t R
© 1 @

10A 10A
T=25ms
T \ V 1 ‘T=25ms
<;'=25ms\—10A/ t <T_=25M ‘

-10A
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Ans.

(©
4 pole, lap - connected, separately excited dc motor, N = 600 rpm
I =40 A

total
Parallel path = 4 = no. of poles

40
Current in each parallel path = e 10 A

Current in armature conductor = 10 A

040A
10Ay 10Ay 10Ay 10A

Speed = 600 rpm
N = 120 x f — 600
4
/= 600 x 4 _ 90 Hz
120
. . _ 1 1
Time period, T = F 320
= 50 msec

So,

g

10A[ -

/

1
[<—— 50 msec —>
1

CICMC N End of Solution
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Q.25 If an ideal transformer has an inductive load element at port 2 as shown in the
figure below, the equivalent inductance at port 1 is

:

Port 1 Port 2
(@ nL (b) n2L
n n2
© i @ T
Ans. (b)
— " A
EL %57 g
°ﬁi.___ _________ i |
Port 1 Port 2

At port 1 i.e. high voltage side
impedance will be high and current will be low, So n2L.

LI N End of Solution

Two Marks Questions

Q.26 Candidates were asked to come to an interview with 3 pens each. Black, blue,

green and red were the permitted pen colours that the candidate could bring. The
probability that a candidate comes with all 3 pens having the same colour is

Ans. (0.0625)

1 2 3
Total = g g Q
4 4 4=64
f, = 4 [3 pens having same color]
prob [3 pens having same color]
= 4 = L =0.0625
64 16

CICMC N End of Solution
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