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SECTION - A GENERAL APTITUDE

Q.1 How many 5-digit number can be formed by using 3, 4, 5 and 6 if exactly One digit
appearing twice.

Ans. (240)
We have 5 digits out of which 2 are identical.
5! 120
= —=—=60
Number of ways ol 5

Out of four digit exactly one digit appearing twice.
Number of ways = 4¢, =4
Total 5-digit number = 4 x 60 = 240

Q.2  Disagree : Protest :: Agree :
(a) Refuse (b) Recommend
(c) Refute (d) Pretext
Ans. (b)
Q.3 The village was nested in a green spot the ocean and the field
(@) in (b) at
(c) through (d) between
Ans. (d)

Q.4 Residency is a famous housing complex with many well-established individuals among
its residents. A recent survey conducted among the residents of the complex revealed
that all of those residents who are well established in their respective fields happen to
the academicians. The survey also revealed that most of these academicians are authors
of some best-selling books. Based only on the information provided above, which one
of the following statements can be logically inferred with certainty?

(a) Some authors of best-selling books are residents of the complex who are well-
established in their fields

(b) All academicians residing in the complex are well establishing in their fields.

(c) Some residents of the complex who are well established in their fields are also authors
of some best-selling books.

(d) Some academicians residing in the complex are well established in their fields.

Ans. (d)
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Q.5

Ans.

SECTION - B TECHNICAL
For Ideal op-amp shown below:
3R
AAAA
\AAAJ
‘V‘V‘V‘V =
J_ 3R —Vo
= +
R R
VAVAVAV ‘V‘V‘V‘V AVAVAVAV
3R
1V %R
The value of V is V.
(2)
Assuming op-amp is not saturated.
3R
‘VAVAVAV
AvAvAvAv I
J_ 3R >—7"—V,
= +
R R
VAVAVAV ‘V‘V‘V‘V AVAVAVAV
3R
1V %R
£+V_A+M =0
4R R R
VA_1+VA+VA—VO =0
4
9V, -1-4V =0
1 4
Vi= —+=V,
A 9 9 o
. Current flowing through 3R Q.
1=V, 1 1 4y,
i = =—|1-|=+—=2

4R 4R 9 9
. Voltage at non-inverting terminal
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1 1 4V
Vo= 1-—x3R|1-| =+ —2
' R { (9 9H
v - 1_§P_4VO}

419 9
V :1——+£
* 3
V =l+£
38 3

V.=V = 1+£
3

Applying KCL at inverting node
0-v. V.-V,

3R 3R
V=V -V
V=2V
1V
V=2 —+-2
= 95+%]
3V,=2+ 2V,
V, =2 Volt

End of Solution
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Q.6 Figure below shows a feedback amplifier constructed using an nMOS transistor. Assume

that p,C,. = 1 mA/V?, threshold voltage V; = 1V and W/L = 2. The bias voltage at
the drain terminal is 4 V. The capacitor C_ offer zero impedance once at signal frequency.
The ratio V[V, is
Vpp=5V
R, = 200 kQ %E %E Ro=1k@
11
11 |1 -|_
B —
7 W =
C. — T=2 -
- —AF——oV,
Vin<~> 300kQ S C. '
SRe=1kQ
<
Ans. (0.66)
Given : VD:4V,¥:2,VT:1V

u,C, = 1 mA/V?

ox
Given amplifier is common drain amplifier.

74
Now, gm = Mncox T(VGS - VT)
Vas = Ve = Vs
5x 300
Ve = -I5R
GS 500 pfs
Ves = 3 = IAg
Also, ID:ﬂzﬂ =1 mA
Ry 1
Vgg=3 -1
Ves = 2 Volt
Hence, g,=1x1073 x 2[2 - 1]
g, =2 mANV
.. For common drain amplifier,
Vout gmHS .
i Taking r . = e
_2x1
1+2x1
Vout - g V/V
V 3

End of Solution
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Q.7 For the circuit shown below :
3 +0.10 sin 300t
I: =R 2R
I 'S
E;R —© Vo(t)avg
< EER
<;R <
—2+0.11 sin m
=
The value of Vo(t)avg =
Ans. (0.5)
V01
V; =3+ 0.1sin300t
IEER 2R
-< V1
IﬁER °V
<>V2 EER
NEe 3
V, = =2 + 0.11sin300¢ Vi, L
Vo, = IR + V,
- me:zm-vz (1)
R
Vo, = Vo —IR=V, —@xﬂ
=2V, -V, ...(ii)
- VO‘XR+ Vo, xR= Vo, + Vo,
© R+R R+R 2
- 2 2
Vi+V, 3+0.10sin300t — 2 + 0.11sin300¢ R
V = =
°© 2 2
VO
_ 1+ 0.21sin300¢ _ l N 0.21 Sin300¢
2 2 2 R
= 0.5 + 0.105sin300¢
Vo(a\/g) =05V V02
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The opamp in the circuit shown is ideal, except that it has an input current of 1 nA and
an input offset voltage of 10 uV. The resulting worst - case output voltage will be

Forenoon Session
100 kQ
AAAA
\AAAJ
1kQ
AAAA
i Yyvy
Ans. (1110)

+

R, = 100 kQ
AAAA
\AAAJ
Ri=1ka | I
AAAA
i yvvy - Y
= ]B—> + ° 0
Vio
KCL at inverting terminal:
0-Vo + Yo —Vio I
B
Yo
RZ B

o
1l

R.
IgRo +| 1+ -2 |V,
B'12 ( Fﬁ) i0
v, = 10—9><100><1o3+(1+100
V)= 1110 pnV

T)x10x10_6

o
Il

End of Solution
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Q.9 Given A = B = 1, initially C = 1, when circuit is turned on. If delays of AND, OR, NOT
gates are 10 ns, 10 ns, 5 ns respectively then frequency of steady state oscillations

of output y is MHz.
c
B —y

A
Ans. (20)

Given A=B=1
C =1 (Initially)
c P
B 3 —y
A

From circuit P=C=y
Q=B

Next state of the output
yt= A-(B+0)

A=1and B =1
v =1.0+0)=0+y=y
yr=y

Overall propagation delay of circuit,
lpg=5+ 10 + 10 = 25 nsec
So, after every 25 nsec the output will toggle.

t,y = 25 nsec 25nsec

Frequency of steady state oscillations,

fo 1 00%10°Hz

50x107°
f=20 MHz

End of Solution
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Q.10  Simplify F(w, x, y, z) = =m(4, 5, 10, 11, 12, 13, 14, 15)

(a) xy+wy (b) wx+Wxy +wxy
(c) wx+wy+xy (dy xy+wy
Ans. (a)
Given: Hw, x, y, 22 = Zm(4, 5, 10, 11, 12, 13, 14, 15)
K-Map:
vz o _ _
wx yz yz yz yz
wx
wx| [1 1

Hw, x, vy, 2) = xy +wy

End of Solution

Q.11 Match the following List-1 to List-2.

(1) x®x (P) 1
(@) x&x Qo
(3) x®0 R) x
4) x@1 S) x
Ans.  (##)
Truth table for EXOR gate
Inputs Output
A B Y
0 0 0 —f——> Sameinputs
1 1 1 = ) )
]—» Different inputs
1 0 (—
1 1 0 —t— Same inputs
Inputs Output Inputs Output
A B Y A B Y
0] 0—4—0 0 0 0
10] 1T ——1 0 1 1
1 0 1 Ml o—l—=1
1 1 0 1] 1—+—>0
If one input of EXOR gate is 0, If one output of EXOR gate is 1,
then the output is same as then the output is the complement
second input. of second input.
M-(@Q
2)—P)
() —>(S)
- R)

End of Solution
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Q.12 The following excitation table is corresponding to which of the following Flip-flop?

QM) | QA+ | Input
0 0 0
0 1 1
1 0 1
1 1 0
(a) D-Flip-flop (b) JK-Flip-flop
(c) SR-Flip-flop (d) T-Flip-flop
Ans. (d)
When, Input = 0
Qit+ 1) = Q)
When, Input = 1

Qit+ 1) = Q)
Here, the output toggle for input = 1
So, it is a T-flip-flop.

End of Solution

Q.13 In the circuit shown, the initial binary content of shift register A is 1101 and that of shift
register B is 1010. The shift register are +ve edge triggered, and gates have no delay.
When the shift control is high, what will be the binary content of the shift register A and
B after 4 clock pulse.

DL LRl e,

Shift Register Shift Register

Clock T
Shift | )

(@ A = 1101, B = 1101 (o) A = 0101, B = 1101
() A =1010, B = 1111 (d) A =1110, B = 1001
Ans. (b)
Register A Register B
11 0 1 1010
Clock1: 1 1 1 0 11 1
Clock2: 0 1 1 1 0110
Clock3: 1 0 1 1 10 1 1
Clock4: 0 1 0 1 11 0 1
After 4th clock pulse,
A=0101
B=110"1

End of Solution
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Q.14 The circuit is excited by step current I,u(t) at t = 07, 1, flows I, = %O. The minimum

time taken for the current of inductor to reach 99% of its final value is us.

L=1mH

<
I CD 10kQ <
B

\AAAJ
000,

Ans. (0.438)
The current equation for inductor

iL<t) = iL<°°) + [iL(O+) - iL(“)]eit/T

. 47, _
lL<f) = ]o+l:[€0_loi|el‘/’t — [O_?oe t/t

The inductor current reaches to 99% of its final value.
i.e. () =0991,

4 —t/t
0.99 1, = 10{1—59 }

4 i
Ze " Z 001

5
- —rm(%) = 4.3821

L 1x107° 10

T= E = m = secC
t=4.382 x 1077 sec
t=0.4382 us
Q.15 For the circuit shown below:
10 1Q
MWW MWW oa
<>
1A 1A 3519

10 =

A
\AAA
)
O/
<

o)
o)
AAAA
Yvyvy
W
=
5:0

The equivalent resistance R, is
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Ans. (1)
For Thevenin resistance, we need to deactivate all the independent source.
1Q 1Q
‘VAVAV‘V l AVAVAVAV l
210
< 3 <
S10Q
1Q 1Q EE 10
Rth
R, = (1+)I(1+)=2)2
_ 2X2 4 40
2+2 4
R,=1Q
Q.16  For the circuit shown below:
R EéRz
4
L *c
R, =R,=22Q
L=7mH
and o = 100 & rad/sec then the value of C (in mF) is
Ans. (1.45)
Given : R,=R,=22Q
L =7 mH, o = 100% rad/sec
E R1i E Ry i
| Y, | Y,
- 8t | Tc |
Yeq
Yq=Yi+ Y,
1 1
= - +
Ry + joL J
oC
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e
G S Yo
JR + (L) 12
Rg*(wc)
For resonant frequency,
I{Y) =0
, e
\/RZ—/(DL _+ oC _ - 0
"+ (ol) 1
(s
e[ ) - L R? +(oL)
Q)] 2+((D—j = oC 1

2,2 o2 1 1 e o
(4 ) = g o)

2 RZ I?

212p2 —
Rtz T we e
RZ
212 1
(DLF‘% T w2C?
i
R5 w*l?
H«] 1
2 O
2.2 1

—X
2.2 (100m)? x7x107
C=145x 103 F

End of Solution
Q.17 For the circuit shown below:

25Q

i(t)

50 Q 1
% 0n mH
10V2 sin20000nt
I_

25Q 1

200 ™"

rms value of (1) is
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Ans. (0.1)
The resonant frequency,
o - 1 1
) = =
JEC \/1><1O_3><1><10_3
20m 207
= 207 x 108 rad/sec
. = 200007 rad/sec

(0]
Hence, the circuit is under resonance.

So, the total current,

10J2.20°
50+ 25+ 25

= 0.2

W2
M:OJA

NG

(D = 0.1 Amp

i(t) =

RMS value of i()

End of Solution

Q.18 Force per unit length between two infinitely long parallel conductors, with a gap of
2 cm between them is 10 uN/m, when the gap is doubled, then force per unit length
will be pN/m.

Ans. (5)
We know that,
Force is inversely proportional to ‘d

Foe —
d
A_%
F2 - d1
10 _ 4cm
F, ~ 2cm
1
F2_30=5uN/m

End of Solution
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(1 .
Q19 If fix) = xsm(—j ; then Iimf(x) =7
X x—0
Ans. (0)
.1
) 1 Sin—
limxsin— = |jm —X
x—0 X x—0
X
.S fini
lim siny _ inite _0
yoe Y oo
Q.20 If fiz) = i:Z then f1(2) maps real axis to
z
(@) unit circle with center not at origin
(b) real axis
(c) imaginary axis
(d) unit circle with center at origin
Ans. (d)
Given : W=uU+ iv = i(1-2)
(1+2)
_i—ix—i%y
1+ x+iy
~ i(1—x)+yx(1+x)—iy
(M x)+iy T (+x)-iy
L V=) (=)=
= 5 o ! 2.2
(1+x)°+y 1+ x)“+y
To find image of real axis is w-plane.
We take V=0
2y 2
- % -0
(1+x)°+y
= 1-x-y=0
= X2+ 2 =1
. Under the mapping of f'(z) real axis in w-plane maps to unit circle in z-plane.
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1 4
o
Q.21 A= |-3 o If Rank of matrix A is 1 then the ratio of B is
B 6
Ans. (-8)
Given : P(As,) = 1
So, C, = KC,
= 4 = K(1)
= K=4
Also, o=-3Kand 6 = KB
LIV R
B 2 2
Q.22 g(x) = max{(x — 2)%, 2x + 7}; x € (oo, o). Minimum value of g(x) = .
Ans. (1)
g(x) = max {(x — 2)?, -2x + 7}
| 3
110 2 4
Then g(x)
( 9(x)
~1 o 3 X
From the figure:
Minimum value of g(x) is at
x=3
Grmin®) = 9(3)
=(B-2Cor(-2x+7),_,
=1
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Q.23 If Xis a discrete random variable

X 0 112
P1025[05(7
then value of [E(X) — B(X?)] =
Ans. (-0.5)
x is discrete R.V
n
W.K.T: YPx=x) =1
i=1
= 025+ 05+ k=1
= k=1-0.75
k =0.25
B = XA
=0x025+1x05+2x0.25
05 + 05
Ex) = 1
Fu?) = 24P
=02x025+12x05+22x025
=0+ 05+ 1
Ex?) =15
E(x)-E(x?)= 1 -15=-05
Q.24 Choose solution ‘S’ for set of equations
x-2y+z=0
x-2=0
1 1 1
(@ S=<a|/1/+p|Oflla,peR (b) S=1a|1|laeR
1 1 1
1 2 1
© S=1¢ 1 +P 1 apef d) S=/lo|0|laeR
1
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Ans. (b)
Given : x-2y+2z=0
x—2z=0
Solution is given by solving also equations.
x y z
-2 1 1 -2
0 —1 1 0
x_Y_Z_g
2 2 2
= x=K y=K z=K
X 1
y|=K|1], Ke R
z
Q.25 In a P-i-n photodiode, a pulse of light containing 8 x 102 incident photons at
wavelength A, = 1.55 um gives rise to an average 4 x 102 electrons collected at the
terminals of the device. The quantum efficiency of the photodiode at its wavelength is
_______ %.
(a) 54.2 (o) 62.5
(c) 80 (d) 50
Ans. (d)
- Electronsout ~ 4x10'?
quantum efficiency, n = — = - =05
Photons incident  8x 10
n = 50%
Q.26 LED is operated under and photodiode is operated under
(a) Forward biased and Reverse biased
(b) Forward biased and Forward biased
(c) Reverse biased and Reverse biased
(d) Reverse biased and Forward biased
Ans. (a)
Q.27 Asilica glass fibre has a core refractive index of 1.47 and a cladding refractive index

of 1.44. If the cladding is completely stripped out and core is dipped in water having
a refractive index of 1.33, the numerical aperture of modified fiber is
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Ans. (0.62)
Numerical Aperture, N.A = \n2,e — Meaer = 1 472 — 1 332
N.A = 0.62
Q.28 Number of times Nyquist plot of G(s)H(s) = % encircles the origin is .
Ans. (2)
(s-N(s-2)
H(s) = — 22— =L
G = Ssr)s+2)

. Number of poles which are in RHS, P =0
Number of zeros which are in RHS, 7 =2
(Here it is asking for number of encirclement around the origin).

.. Encirclement, N=P-7
=0-2
N=-2
.. 2 clockwise encirclement.
Q.29 Number of zeros of s2 + 25 + 5s + 80 in right half plane is
Ans. (2)
3 + 25 + 5s + 80
Forming RH array
s 1 5
s 2 80
g 10-80 _ 35
2
s’ 80
. There are two sign change.
Hence, 2 open loop zeros in RHS.
2(1-15) .
Q.30 If G(s)= A1sp then phase margin of G(s) = degree.
+5s
Ans. (0)
2(1-
G(s) = ( 82)
(1+s)
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Phase margin is calculated at gain crossover frequency O
Oge is the frequency at which the magnitude of G(jw)H(jw) is 1.

. . 21+ w2
GloHO),.,, = e 2 _
(1+mgc) ,/1+mgc
2= [1+o,
4=1+05
W, = /3 rad/sec
Now datmy, = tan~'[-o gl =2 tan*‘[wgc]

= -3tan'[w o)
= -3 tan™’ (\/5)
= 180°

Phase margin =

180 + ¢ at Oge

= 180° - 180° = 0°

Q.31 Magnitude and phase plot shown in figure. Match with the transfer function.

40+

—~ 307

m

e

o 201

o

2

S 101

@©

=)

(@)
3
[0]
2
T
20 40 60 80 100 120 180 200
10000 e_0.5><1o*123 10000
s? +2s+ 10000 )§+%+mmo
100
() 9000 005 © oo
% + 25+ 10000 §°+2s+100
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Ans. (c)
From the figure it is clear that there should be phase lag.
Hence, option (a) and (c) could be answer.
From the figure, at ® = 100 rad/sec, Phase is —360°.
Now considering option (c) only delay element
0055 _ g005x100j _ o5

Hence, phase is = -5 radians = —286.5°

1000
s? +2s+10000
at w = o, = 100 rad/sec phase is —90°.
-286.5 — 90°
= -376.5°
Hence, option (c) satisfy the graph.

and from the rest of transfer function

End of Solution

Q.32 Initially bridge was balanced and after applying force resistances are changed then find
minimum value of R, to balance the bridge.

Ans.  (##)

R+AR R-AR
R+AR+R-AR R-AR+(R,+R+AR)

v, = E{

R+AR R-AR
2R 2R+R,
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For a balanced bridge = V, = 0
0= E R+AR R-AR
2R 2R+ Ry
R+ AR R-AR oA 4 R QR[R—AR}
°5R ~ 2R+R, T W= T R+AR
R - oR F?—AF?_1 R R-AR-R-AR
v R+ AR R+AR
2AR -4RAR 4AR AR
- = = — neglected
R+ AR R 1+ﬁ 1+ﬁ f
R R
= —4AR = minimum value
Q.33 The Laplace transform of the continuous time signal x(f) = e3u(t - 5) is . u(t)
denotes the continuous time unit step signal.
e Realls] > -3 e Realls] > -3
——, Real{s} > - b) ———,Realls} > -
@) s-3 o) s+3
e—5(s—3) e—55
(c) ——,Real{s}> -3 (d) , Real{s} > -3
+3 +3
Ans. (b)
We have, x(t) = e3ly(t - 5)
1
We know, u(t) — 3
u(t - 5)— —-e™°
e3lu(t - 5)— S C)
(s+3)
e—5(s+3)
X(s) = : Re(s) > -3
S+3
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Q.34 If y(f) = x(41) where x(1) is a continuous time periodic signal with fundamental period

of 100 sec, then the fundamental period of y(t) is sec.
Ans. (25)
Let x(1) = sin(w,f)
We have, T= 100 sec
2 2
w, = T _ 2T radisec
T 100
Now, W) = x(41) = sin(4o )
o = 40‘)0 = 4)(2_1.[
100
2n = 4><2—n
T’ 100
T’ = 25 sec
Y(s) s-m

Q.35 For LTI system with input x(t) and output y(t) have transfer function H(s) = @ = St 7
if y(t) = sin mt then x(1) is

(@) cos[nH%} (b) sin{nt—g}

©) sin{an} (d) sin nt
Ans. (b)

We know,

H(s)

flz— L~ Y(t) = A sin(ut + 0)
(1) A sin(nit + 0) LTI system

where, A= A'|H(‘D)|m=m
0= 0+ LH(w)LD:%
We have, o,=mmA=10=0
[ 2, 2
Now, Ho),_, = Y& T _4
w® +1°
ZHw)|,_ = 180° —tan‘1(9j —tan‘1[9)
T i
= 180° — 45° — 45°
= P
A =
6 = —90°
Now, x(f) = sin(nt — 90°) = sin(nt—g)

End of Solution
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Tt n=0
Q.36 Consider the discrete time signal x(n) = u(-n + 5) — u(n + 3) where u(n) = {0' <O

The smallest ‘n’ for which x(n) = 0 is

Ans. (-3)

-------- 317

ARTNE

x(n)

Smallest ‘" for which x[n] = 0
n=-3

End of Solution
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Q.37 The impulse response of an LTI system is h(t) = &(f) + 0.58(t — 4), where &(f) is the

continuous time unit impulse signal. If the input signal x(f) = cos(%ttj then output is

n (T
.5sin| — 1.5 —
(@ o SSIH( , t) (b) sm( 2 )
(c) O.5cos(7—nt) (d) 1.5003(7—nt)
4 4
Ans. (c)
We have; h(t) = 8(f) + 0.55(t — 4)
Taking FT;
Hw) = 1 + 0.5¢7*
t _Tn
a o=

Ho) = 1+ 0.5@;_/4(777[j

=1+ 05¢e7™m
=05
[Hw), 7= = 0.5
T4
4H((D)| _n = 0
2
LTI system
x(f) = A sin(w,t + 6) H(w) y(t) = A’ sin(wyt + ¢)
A’ = AO|H((D)|(JJ=(DO
0= 0+ LH()|, _ o

_ 7n
OE 0.5008( 2 tj

End of Solution

Q.38 A continuous real valued signal x(t) has finite positive energy and x(f) = 0, t < 0. From
the list given below select all the signal whose continuous time Fourier transform is purely
imaginary.

@ x(t) + x(-t) (b) jix(t) + x(=t))
(©) x(t) - x(-1) (d) Jx(t) = x(=1))
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Ans. (b, ¢)
If x(f) is real, then its Fourier transform will be complex conjugate.
ie., x(t)—— X(o)

() —— X(~0) = X (o)

Option (a) —  x(t) + x(~t) T X(@) + X(-0) = X(®)+ X (v)= Real

Option (b) —  JI(x(8) + x(=1)]
= [X(w) + X(-~m)] ... Taking Fourier Transform
= [X(o) + X (w))
= Purely Imaginary

Option (¢) = x(t) - x(~) L X(w) - X(~0) = X(o)- X*(u)) = Purely imaginary

Option (d) — Jlx(t) - X(-0]«—=T— [ X(@) - X ()] = Purely Real

Q39 IfA2= % expanded as power series around z= 2 would resultin f{z) = 2 ak(Z—2)k
-Z k=0
with region of convergence |z - 2| < 1 then value of a, is
N
a) |5 b) (-1)«
@ (2) ®) 1)
1 k+1
1 k+1 _

@ 1) (d) ( Z)

Ans. (c)

Power series expansion for
1
T+x

2 3 4
=1-x+x"—x"+x —...... when Ixl < 1

|
-
|

1 1
Now, given that, Rz) = = { }

I
|
N
|
N
|
N
+
N
|

22 —(z -2 + ... 1,
when |z - 2| < 1

0
= ia (z-2, 1z-2 < 1
K )
K=0
aK:(_1)K+1
EEEE
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