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Graduate Aptitude Test in Engineering

Notations :

L. Options showrtl il Zreen Color and with ' icon are correct.

& Tons showr i red Color and wath * jcorn are incorrect.

Question Paper Name: EC : ELECTRONICS AND COMMUNICATION ENGINEERING 1st Feb Shift 1
Number of Questions: 65
Total Marks: 100.0

Wrong answer for MCQ will result in negative marks, (-1/3) for 1 mark Questions and (-2/3) for 2 marks Questions.

General Aptitude

Number of Questions: 10
Section Marks: 15.0

Q.1 to Q.5 carry 1 mark each & Q.6 to Q.10 carry 2 marks each.

Question Number : 1 Question Type : MCQ
Choose the most appropnate word from the options given below to complete the following

sentence.
[f the athlete had wanted to come first in the race. he several hours every dav.

(A) should practise (B) should have practised
(C) practised (D) should be practising

Options :
1. ® A

2. ¥ B
3 RO
4 ® D

Question Number : 2 Question Type : MCQ

Choose the most smatable one word substitute for the following expression:

Connotation of a road or way

(A) Pertinacious (B) Viaticum (C) Clandestine (D) Ravenous

Options :
1. %
2. ¥ B
3 % C
4. % D

Question Number : 3 Question Type : MCQ
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Choose the correct verb to fill 1n the blank below:

Let us

(A) introvert (B) alternate (C) atheist (D) altrust

Options :
1.
2. ¥ E
3, 8 C
4. % D

Question Number : 4 Question Type : MCQ

Find the nussing sequence in the letter series below:

A CD. GHL ?. UVWXY
(A) LMN (B) MNO (C) MNOP (D) NOPQ

Options :
1. % A
> ® E
3. ¥ C
4. % D

Question Number : 5 Question Type : MCQ
If x =y = 1. which of the following must be true”

} y

ilnx>=Iny i e =e .y =X 1V. COS X = COS V'

(A) (1) and (11) (B) (1) and (111)
(C) (111) and (1v) (D) (11) and (1v)
Options :
1. ¥ A
> ® B
3. 8 C
4 ® D

Question Number : 6 Question Type : MCQ

Ram and Shvam shared a secret and promused to each other that 1t would remain between them.
Ram expressed mmself 1n one of the following wavs as given in the choices below. Identify the
correct way as per standard English.

(A) It would remain between vou and me.
(B) It would remain between I and vou.
(C) It would remain between yvou and L
(D) It would remain with me.

Options :
1. & &
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> % R
3 RO

q

Question Number : 7 Question Type : MCQ

In the following question, the first and the last sentence of the passage are 1n order and numbered 1
and 6. The rest of the passage 1s split into 4 parts and numbered as 2. 3. 4, and 5. These 4 parts are
not arranged i proper order. Read the sentences and arrange them 1n a logical sequence to make a
passage and choose the correct sequence from the given options.

Question Number : 8 Question Type : NAT

Correct Answer :

L9 1o 22

Question Number : 9 Question Type : MCQ

Options :
1.

2.

o

Eo

« )

B

L.
£,

(A) 2534

logtan 1° + log tan 2° +
(A) 1

™ A

=

2. ¥ C
4. ¥ D

Question Number : 10 Question Type : MCQ

On Dhwali, the fammly nses early in the morming.

The whole fanmly, mmcluding the young and the old enjov doing thas.
3. Chldren let off fireworks later 1n the might with their friends.

4. At sunset. the lamps are lit and the fammlv performs various rituals.
Father. mother. and children wisit relatives and exchange sifts and sweets.
6. Houses look so pretty with lighted lamps all around.

(B)>.24.3 (C) 3.54.2

________ + log tan 89" 15 __.

(B) 1/V?2

(C) 0

(D) 4.5.2.3

From a circular sheet of paper of radius 30 cm. a sector of 10% area 15 removed. If the remaimng
part 1s used to make a comcal surface, then the ratio of the radius and height of the cone 1s

(D) -1
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Ms. X will be in Bagdogra from 01/05/2014 to 20/05/2014 and from 22/05/2014 to 31/05/2014. On
the morming of 21/05/2014, she wall reach kocha via Mumbai.

Which one of the statements below 1s logicallv valid and can be mnferred from the above sentences?

(A) Ms. X wall be 1n Kochi for one day, only in Mav.
(B) Ms. X will be in Kochs for only one dav in May.
(C) Ms. X will be only 1n Kochi for one dav in May.
(D) Onlyv Ms. X will be in Kochi for one day in Mavy.

Options :

1. ® a
2. ¥ B
3 % C
4. % D
Electronics and Cormmrmunication Engineering
Number of Questions: 55
Section Marks: 85.0

Q.11 to Q.35 carry 1 mark each & Q.36 to Q.65 carry 2 marks each.

Question Number : 11 Question Type : MCQ

1 tam x _ | | ro.1 -
For 4= . the determunant of 4~ .47 1s

—tan x 1 J |

(A) sec” x (B) cos4dx (C) 1 (D) O

Options :
1. % A
o % E
2. ¥ C

4. ® D

Question Number : 12 Question Type : MCQ

The contour on the x-y plane, where the partial derivative of x* + v* with respect to y is equal to
the partial derivative of 6y + 4x with respect to x, 15

A) y=12 (B) x =2 C) x4+ y—4 (D) x-y=10

Options :
1. ¥ A

Question Number : 13 Question Type : MCQ
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It C 15 a carcle of radius r with centre zp, in the complex z-plane and 1f n 15 a non-zero mteger, then
| iz -
¢ — equals

L (z—2p)™

(A) 2mny (B) 0 (C) ;1_f (D) 2mn

Options :
1, % A
> W B

C M

4 % D

Question Number : 14 Question Type : NAT

Consider the function g(r) = e 'sin(2m7)u(r) where 11(7) 15 the unit step function. The area under
g(r) 1s

Correct Answer :
0.14t0 0.16

Question Number : 15 Question Type : NAT

The value of "::T H[l] 15

B
n={ '

Correct Answer :

sk

Question Number : 16 Question Type : NAT

For the circuat shown in the fipure, the Thevenin equuvalent voltage (1n Volts) across termunals a-b
15

12V

Correct Answer :
1 0

Question Number : 17 Question Type : NAT
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In the circmt shown, the voltage Vi (1n Volts) 15

0.5 Vy

Correct Answer :

Question Number : 18 Question Type : NAT

At very lugh frequencies, the peak output voltage Vj (1n Volts) 1s

100 uF
1 kQ< 1 kfl \h
100 uF<
1.0sin(wt) V{ ‘
1kQS  1kQS
100 uF

Correct Answer :

Question Number : 19 Question Type : MCQ

Which one of the following processes 1s preferred to form the gate dielectric (S10,) of MOSFETS ?

(A) Sputtering (B) Molecular beam epitaxy
(C) Wet oxidation (D) Dry oxidation
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Options :
1. % A

o R R
3 O
4. ¥ D

Question Number : 20 Question Type : MCQ

It the base width 1n a bipolar junction transistor 1s doubled, which one of the followmng statements
will be TRUE?

(A) Current gam will increase.

(B) Umty gain frequency will increase.

(C) Enutter-base junction capacitance will increase.
(D) Early Voltage will increase.

Options :
1. % 2
> % B
3. % C
4. ¥ D

Question Number : 21 Question Type : NAT

In the circuit shown 1n the figure, the BJT has a current gam(f) of 50. For an enutter-base
voltage Vpz = 600 mV, the emmtter-collector voltage ¥z~ (1n Volis) 1s

60 kQ

Correct Answer :
4

A

Question Number : 22 Question Type : NAT

In the circuat shown using an ideal opamp, the 3-dB cut-off frequency (1n Hz) 15

10 kL2 10 k£
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Correct Answer :

1 50 ¢, N
159 to 160

Question Number : 23 Question Type : NAT

In the circmt shown, assume that diodes D; and D, are ideal In the steady state condition, the
average voltage Vy, (1n Volts) across the 0.5 UF capacitor 1s

1 UF

50sm (wf)| p

A

Correct Answer :
100
Question Number : 24 Question Type : MCQ

The circuit shown consists of I-K flip-flops. each with an active low asynchronous reset (R4 input).
The counter corresponding to this circut 15

(A) a modulo-5 binary up counter (B) a modulo-6 binary down counter
(C) a modulo-5 binary down counter (D) a modulo-6 binary up counter

Options :
1. ¥ A

> %R
3 RO
4 ® D

Question Number : 25 Question Type : MCQ Z@L L EG E.in



In the circuit shown, diodes D , Dy and D; are 1deal, and the mputs E; | E; and E; are “0 V™ for
logic *0°" and 10 V™ tfor logic “1°. What logic gate does the circut represent?

v,

>1kQ

10V

T

(A) 3-mput OR gate

(B) 3-input NOR gate
(C) 3-mput AND gate
(D) 3-mput XOR gate

Options :
1. % &
2 ® B
3. ¥ C
4. % D

Question Number : 26 Question Type : MCQ

Which one of the followmng 8085 mucroprocessor programs correctly calculates the product of two
8-bit numbers stored m registers B and C7

(A) MVI A 00H (B) MVI A 00H
TNZ LOOP CMP C
CMPC LOOP DCEB
LOOP DCRB INZ LOOP
HILT HLT
(C) MVI A 00H (D) MVI A 00H
LOOP ADDC ADDC
DCE B INZ LOOP
TNZ LOOP LOOP INRB
HLT HI.T
Options :
1, % A
2. % B
o A
4. % D

Question Number : 27 Question Type : MCQ
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The impulse response of an LTI system can be obtained by

(A) ditterentiating the unit ramp response
(B) ditterentiating the unit step response
(C) integrating the unit ramp response
(D) integrating the unit step response
Options :

"

1. * A

Question Number : 28 Question Type : MCQ
3

{f—

Consider a four-pomnt moving average filter defined by the equation v|n]= &, x|n—i].

The condition on the filter coetficients that results i a null at zero frequency 15
A oy=a,=0. a,=—a,; B) =0, =1: o,=—a5

C) a,=a,=0. o=a, (D) oy =0a=0. o, =,

Options :
1. % A

> % E
3 O
4. ® D

Question Number : 29 Question Type : NAT
Consider the Bode plot shown 1n the fipure. Assume that all the poles and zeros are real-valued.

— 40 dB/dec

40 {B/dec

0 dB
f 300 000 iy

The value of fy — f; (1n Hz) 1s

Correct Answer :

8970

Question Number : 30 Question Type : NAT
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10 _
g

The phase margin (in degrees) of the system G(s) =— 1
© s(s+10)

Correct Answer :
4.0 to 84.5

Question Number : 31 Question Type : MCQ

The transter function of a first-order controller 1s given as

K(s+a)
s+ b

Ge(s) =

where K, a and b are posifive real numbers. The condifion for this controller to act as a phase lead
compensator 1s

(A)a<>b (B)a = b (C) K < ab (D) K= ab

Options :
1. ¥ A

o> ® R
3 % O
4. ® D

Question Number : 32 Question Type : MCQ

The modulation scheme commonly used for transnussion from GSM mobile terminals 15

(A) 4-QAM

(B) 16-PSK

(C) Walsh-Hadamard orthogonal codes

(D) Gaussian Minmmum Shaft Keying (GMSK)

Options :
1. % 4
2. % B
3 % C
4. ¥ D

Question Number : 33 Question Type : MCQ
A message signal m(f) = Ay sin(2afyt) 1s used to modulate the phase of a carrier 4. cos(2af.f) to get
the modulated signal (1) =4, cos(2xf.r + m(f)). The bandwidth of y(1)

(A) depends on A4, but not on 7y,
(B) depends on f;, but not on A4,
(C) depends on both 4, and £,

(D) does not depend on A4, or f,,

Options :
1. % A

[OLLEGE:



> % B
3. ¥ C

4 ® D

Question Number : 34 Question Type : MCQ

number of elements

(A) mmproves the radiation efficiency

(B) mcreases the effective area of the antenna

(C) results 1n a better impedance matching

(D) allows more power to be transmitted by the antenna

Options :
1. % A
> ¥ E
3 ®C

e,

4. = D

Question Number : 35 Question Type : MCQ

The directivity of an antenna array can be increased by adding more antenna elements, as a larger

A coaxial cable 1s made of two brass conductors. The spacing between the conductors 15 filled with
Teflon(e, = 2.1. tan ¢ = 0) . Which one of the following circuits can represent the lumped

element model of a small piece of this cable having length Az?

RAz/2 LAZI2 | Raz/2 Laz/2

O— AT A A AT

G.&E% —— UAZ

C

{A:l ?‘ AF
| AZ [ 2 LAZ [ 2
) TTT TTT1
GCAZ —— UAZ

Options :

(D)

RAaz /2 LAz /2 Raz /2 LAz/2
O—AANATTT "NNAAATTT—O
CAZ
RAz LAZ
O—N\ N, FTrTS O
Gﬂfg CAz
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Question Number : 36 Question Type : NAT

The Newton-Raphson method is used to solve the equation f(x) = x° — 5x~ + 6x — 8 = 0. Taking the
mitial guess as x = 5, the solution obtamed at the end ot the first iteration 1s

Correct Answer :

4.25t04.35

Question Number : 37 Question Type : NAT

A fair die with faces {1, 2. 3, 4, 5, 6} 1s thrown repeatedly till *37 15 observed tfor the first tume. Let
X denote the number of times the die 15 thrown. The expected value of X 15

Correct Answer :

V)

Question Number : 38 Question Type : NAT

Consider the differential equation
d-x(t dx(t
X)), dx(®)
dt- dt

+ 2x(t) = 0.

Given x(0) =20 and x(1) = 10/e, wWhere e = 2718, the value of x(2)1s

Correct Answer :

0.83 to (.88

Question Number : 39 Question Type : NAT
A vector field D = 2p° a » T Z @, exists inside a cylindrical region enclosed by the surfaces
=1, z=0 and z = 5. Let 5 be the surface bounding this cylindrical regron. The surface mtegral
of this field on S (grﬁs D. ds) 15

Correct Answer :

78 to 79

Question Number : 40 Question Type : NAT
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In the circwt shown, the current 7 flowing through the 50 L2 resistor will be zero 1t the value of
capacitor C (in UF) 1s

50 €2 1 mH I mH

51 sin(50007)

Correct Answer :

Question Number : 41 Question Type : MCQ

The ABCD parameters of the following 2-port network are

—IE+H4)0 (GihOt—

2+j0)0
[35+j2 205 [35>+12 305
[A:I ’ 205 35 _jg (B:’ | 0.5 3.5 —jE]
Options :
1. # A
2. ¥ B
3 R C
4. % D

Question Number : 42 Question Type : MCQ
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A network 15 described by the state model as

f1=EII—Ig+3H

.'Eg = —4".'1'3 — A
V= 3X1 — 2X3
The transfer function H(s) (— :; 15
115+35 - 115-35
(A) (5—2)(5+4) (B) (5—2)(5+4)
115+38 ~ 115-38
{C] (5—2)(5+4) (D:l (s—2)(5+4)
Options
1. ¥ &
z % B
3. % C
4. % D

Question Number : 43 Question Type : MCQ

The electric field profile in the depletion region of a p-n junetion 1 equilibrium 1s shown 1n the

fipure. Which one ot the followmng statements 1s NOT TRUE?

E
(\Vicm)
10°

- .| h_
-01 0 0.5 1O X (um)

(A) The left side of the junction 1s n-type and the nght side 1s p-type
(B) Both the n-type and p-type depletion regions are umiformly doped
(C) The potential difference across the depletion region 1s 700 mV

(D) If the p-type region has a dﬂpin% concentration of 10" cm™, then the doping concentration in

the n-type region will be 10'° emy

Options :

4 ® D

Question Number : 44 Question Type : NAT
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The current 1n an enhancement mode NMOS transistor biased 1n saturation mode was measured to
be 1 mA at a draimn-source voltage of 5 V. When the drain-source voltage was increased to 6 'V
while keeping gate-source voltage same, the dramn current increased to 1.02 mA. Assume that dram
to source safuration voltage 1s mmich smaller than the applied drain-source voltage. The channel
length modulation parameter A (m V1) 1s

Correct Answer :

0.018 to 0.026

Question Number : 45 Question Type : NAT
An npn BIT having reverse saturation current /. = 107 A is biased in the forward active region
with 7. =700 mV. The thermal voltage (77;) is 25 mV and the current gain ( /) may vary from

50 to 150 due to manufacturing variations. The maximum emutter current (1 pA) 1s

Correct Answer :
1465 to 1485
Question Number : 46 Question Type : MCQ

A three bit pseudo random numbergenerator 1s shown. Imitially the value of output
Y=1: I ¥p1s set to 111..The value of output ¥ atter three clock cycles 15

CLK

(A) 000 (B) 001 (C) 010 (D) 100

Options :
1. ® a
> % B
3. % C
4 ¥ D

Question Number : 47 Question Type : MCQ
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A umversal logic gate can implement any Boolean function by connecting sufficient number of
them appropnately. Three gates are shown.

. F=X+y X—T N  pmx-vy X —6 F3=X+Y
¥ et Y gt S B
(zate 1 (zate 2 (rate 3

Which one of the following statements 1s TRUE?

(A) Gate 1 1s a umversal gate
(B) Gate 2 15 a umversal gate.
(C) Gate 3 1s a umversal gate.
(D) None of the gates shown 1s a umiversal gate.

Options :

5. ¥ C
4. % D

Question Number : 48 Question Type : MCQ

An SR latch 15 implemented using TTL gates as shown 1n the fipure. The set and reset pulse inputs
are provided using the push-button switches. It 15 observed that the circwt fails to work as desired.
The SR latch can beimade tunctional by changimg

P

Eeset

(A) NOE. gates to NAND gates

(B) mverters to butfers

(C) NOR gates to NAND gates and inverters to buifers
(D) 5V to ground

Options :
1. % A

4 ¥ D

Question Number : 49 Question Type : NAT
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In the circmt shown, assume that the opamp 1s i1deal. If the gan (v, / viy) 15 —12, the value of
R (mn kC2) 15

10 kO 10 kQ

Correct Answer :

Question Number : 50 Question Type : NAT

In the circuat shown, both the enhancement mode WMOS transistors have the following
characteristics: k, = i, C,.(W /L) =1mA/V<; Vo = 1¥W¢" Assume that the channel length
modulation parameter A 1s zero and body 1s shorted to'source. The mummum supply voltage Vpp (1n
volts) needed to ensure that transistor M; operates in saturation mode of operation 1s

w]]

Correct Answer :

Y O v 1
e K ) )

Question Number : 51 Question Type : NAT
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In the circut shown, assume that the diodes Dy and D» are 1deal. The average value of voltage V,
(in Volts), across termunals “a” and b’ 15

Correct Answer :

d X518 15
._'. :.1'-\.§ q...l-n-ll\.-\_l

s
e | 1
& % i

Question Number : 52 Question Type : MCQ

Suppose x[n] 1s an absolutely summable discrete-tame signal. Its z-transiorm 1s a rational function
with two poles and two zeroes. The poles are at z = 2. Which one of the following statements 15
TRUE for the signal x[n]?

(A) It 15 a fimate duration signal.
(B) It 1s a causal signal.

(C) It 1s a non-causal signal.
(D) It 15 a periodic signal.

Options :
1. %

> R E
3 ¥YC
4. ® D

Question Number : 53 Question Type : MCQ
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A realization of a stable discrete fime system 1s shown in the figure. If the system 1s excited by a
unit step sequence input x| |, the response yv{n] 1s

:x:[ﬂ:} ¢/

(A) 4[—1]'1 H[H]—ﬁ{ E]ﬁ 1] (B) 5’*f ﬂ]ﬂ 1l | — %[{——] 1]

3 3 k- 3
1Y N Sy -
I 5 — u[n]—ﬁ[— i1} (D) 5{— u[n]—ﬁ[ ] did
L) e =y ﬁ
Options
1. # A
> % B
2. ¥ C
4 % D

Question Number : 54 Question Type : NAT

Let ¥|n] = 1 + cos ( ) be a periodic signal with period 16. Its DFS coetiicients are defined by

15
a, = % Nx[n|exp(—J E Em} for all it . The value of the coefficient a3, 1s
n=~0 h

Correct Answer :
048 to 0.52

Question Number : 55 Question Type : NAT
Consider a continuous-time signal defined as

~ (sin (nt/2) .
=Sty

where “*” denotes the convolution operation and £ 1s mn seconds. The Nyquist sampling rate (1n
samples/sec) for x(t) 1s
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Correct Answer :

Question Number : 56 Question Type : NAT

The position control of a DC servo-motor 1s given in the figure. The values ot the parameters are
K.=1N-m/A, R =1Q. L =0.1H,J = 5kg-m~. B =1 N-m/(rad/sec) and K, =1V/(rad/sec).

The steady-state position response (1n radians) due to umt impulse disturbance torque T 15

T4(5)
+ s ' | 1
V,(s) -O . — 6
.El[: | -Q Ra_..|_|_.35 + J 5+B I > { :I
Correct Answer :
Question Number : 57 Question Type : NAT
For the system shown m thedigure, s = —2.75 lies on the root locus 1if K 15
Y(s)
10

Correct Answer :

Question Number : S8 Question Type : NAT

The characteristic equation of an LTT system 1s given by F(s) = S +25+35 +65 —45—-8=0.
The number of roots that lie strictly in the left half s-plane 1s
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Correct Answer :
)

s

Question Number : 59 Question Type : NAT

Two sequences x; [n] and x;[n] have the same energy. Suppose x;[n] = a 0.5" u[n). where @ 15 a
positive real number and u[n] 1s the umt step sequence. Assume

x,[n] = [ V15 for n=0,1

| 0 otherwise.
Then the value of a 1s

Correct Answer :
1.49t0 1.51

Question Number : 60 Question Type : NAT

. g . . | . ¥ SO\
The variance of the random variable X with probability density funetion f(x)= E| ,-.;| € \ 15

Correct Answer :
6

Question Number : 61 Question Type : MCQ

[ sin(mr/ 5)

The complex envelope of the bandpass signal x(r)=— ﬁ

\ &
J sin(rr ——) ., centered

. &t/3 -
1 .
about [ =— Hz, is
APLIET S = T PO SRR T
N7 D J SINTT /2 ~J
G | = ® (I,
xt/d \ />

Options :
1. % A
> % R
3. ¥ C
4, % D

Question Number : 62 Question Type : NAT
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A random bmary wave y(t) 1s given by

y(©) = ) Xap(t—nT— ¢)

n=-—co

where p(t) = u(t) — u(t — T). u(f) 1s the unit step function and ¢ 1s an independent random
variable with umiform distribution in [0,7]. The sequence {X, } consists of mndependent and
identically distributed binary valued random variables with P{X, = +1} = P{X, = —1} = 0.5 for
each n.

The value of the autocorrelation R, (i—T 2 E [}f{t)}r (t — %)] equals

Correct Answer :
0.24 to0 0.26

Question Number : 63 Question Type : MCQ

Consider the 3 m long lossless awr-filled transmuassion line shewn m the figure. It has a characteristic

impedance of 1201 L2, 15 termunated by a short carcuit, and 1s excited with a frequency ot 37.5 MHz.
What 15 the nature of the mput unpedance (Z;,)?

(A) Open (B) Short (C) Inductive (D) Capacitive

Options :
1, % A
> %R
3 % O

4. ¥ D

Question Number : 64 Question Type : NAT
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A 200 m long transnussion line having parameters shown 1n the figure 1s termunated mto a load R;.
The line 15 connected to a 400 V source having source resistance R through a switch, which 1s
closed at t = 0. The transient response of the circuat at the input of the line (z = 0) 15 also drawn 1n
the figure. The value of R, (in (1) 1s

V(0,t)
i
R.=1500 100V
R,= 500 e
e o = 2.25 o
V. =400V
- 200 m -~ |
o | -
z=0 ZEY 7 () -‘t(us)

Correct Answer :

29 to 31

Question Number : 65 Question Type : NAT
A coaxial capacitor of mner radius 1 mm and outer radius 5 mm has a capacitance per umt length of
172 pF/m. If the ratio of outer radius to inner radius 15 doubled, the capacitance per umt length
(in pF/m) 1s

Correct Answer :
120.0to 1204

[OLLEGE:



