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Question Number : 1 Question Id : 9003001201 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Suppose that the time-varying current through a network element is as shown in the Figure. The
total charge passed through the network element at t = 5 second 18 --=----- s

i(t) (A)
|

G

=t (s)

]
Options :

12 coulombs
1. ®

16 coulombs
2.9

18 coulombs
3. ®

4 % 20 coulombs
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Question Number : 2 Question Id : 9003001202 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

A two-port network is described by the following:
VI == jr]_ + 2 VE:
Iz == _2I1+ DQVE

The determinant value of the h —parameter matrix 1§ ----------------- :
Options :
| % 29

38

2. %
3 v 49

4 % 69

Question Number : 3 Question Id : 9003001203 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0
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Refer to the circuit shown in the Figure. Suppose that V,(z) = u(t). Note that the unit-step signal

is defined for ¢t > 0. At t = 1, the value of i(t) 15 ------------. (Note: The continuous-time Fourier
transform and its properties are useful. The value of e =2.718...)
10
R
Mok i(v
\

«@ @

Options :
1

1. ¥ e

Wb

Question Number : 4 Question Id : 9003001204 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0
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Refer to the circuit shown in the Figure. Let R = 1 M, C = 1 uF. The expression for H(s) = Vo (s)

o Vs(s)
1s given by ------—--- ,

Question Number : 5 Question Id : 9003001205 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

5/74



7/20/22, 3:04 PM

Consider the circuit elements R =1 KQ,L = 1H,C = 1 uF. Which of the following is a valid
differential equation for the series RLC circuit shown in the Figure?

Options :

di
L%E:dtz-'_ -1-1[]6

dv _ d%i 3 di 6 ;
- m—mz+l{]I dt-i—l(} [

ﬁda 3d:

dv
L x aE W A
ﬂ=—-I— —|-I

4 % 4t dt?

Question Number : 6 Question Id : 9003001206 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

6/74



7/20/22, 3:04 PM

Consider the electric network shown in the Figure. The driving point impedance Z(s) 1s given by oo .

10 =0

;

walE ¢ }
|

YA
Options :
2(s2+45+3)
1.+ 5(s+2)(5+4)

(s2+45+43)

) % 25(5+2)(s+4)

(s2+45+3)
3. % s(s+2)(s+4)

(52+3s5+4)
4 % S(s+2)(s+4)

Question Number : 7 Question Id : 9003001207 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Which of the following is a valid and complete incidence matrix of a closed graph?

Options :
| % E _11]
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bl
co bl
4. ® _{}1 é‘]

Question Number : 8 Question Id : 9003001208 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

In a certain network, it is found that the time—varying current is given by
E(I} = kIE_Zt = kze_t, t = ﬂ, kll JECE =0

The time—varying current i(t) attains a maximum value at ------------,

Options :

K
t =In (—1)
1. % 2key
2k
t—1In (—1)
2.¥ 52

. t=1In (i—:)

¢ =i (kli{cz)

Question Number : 9 Question Id : 9003001209 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0
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Suppose that a specific application requires a simple RC lowpass filter with the cutoff frequency
10 KHz. If C = 1 pF, the value of R 18 ------=------ . (Note: zi ~ 0.16.)
T

Options :
| % 800

2.234{151

;% 1200

4, v 1600

Question Number : 10 Question Id : 9003001210 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Suppose that the Thévenin impedance of a source i1s Z;, = 100 4 j 60 Q and the peak Thévenin
voltage Vi, = 100 + j 0 V. The maximum available average power is ------------ ;

Options :
Lo 125W

3 % 50 W

L x 10w

Question Number : 11 Question Id : 9003001211 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0
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Refer to the circuit shown i the Figure. Let L = 10 mH,C = 1 uF. The voltage V across the
shunt capacitor is real when w = -----------,

Options :

100 rad/s
1. ®

1000 rad/s
2. %

10% rad/s
3. ¢

4% 10° rad/s

Question Number : 12 Question Id : 9003001212 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Which of the following has the dimension of capacitance?

Options :
R

L
1. ®
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R
LZ

Question Number : 13 Question Id : 9003001213 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

The dynamics of an electric system is represented by the following vector-matrix differential equation:
: 3 3 3
X =AX + Bu, vy = CX.where A= —10 _éﬂ ] B= [Ig ] and C = [0 1].

108
Options :
7 10%e 107 =0
1. v

. SE+10%+10°=0
. S°+10%+10° =0

3.

4% S2+10%s 4103 =0

Question Number : 14 Question Id : 9003001214 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0
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3

Suppose that an n —doped Si has a hole concentration of 1.2 x 10*®em™2 and intrinsic concentration

of 2.4 X 10*® cm 3. At equilibrium. the electron concentration is approximately —-coooooooooo__ \

Options :

L% 4.8 % 10 mm—3

- 48 %1082 mm™3

3 % 24X 101% mm™3

4 % 24Xx10% mm™

Question Number : 15 Question Id : 9003001215 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Let Er denote the Fermu energy level and E; denote infrinsic energy level. At certain constant
temperature, which of the following is a valid relationship between electron intrinsic concentration
n; and electron concentration n?

Options :

n

| % EF—EI-GCE!“i

[

) ® EF i EI' o E?_?f
Ry
% EF — ET a8 In (;)

Er —E; xIn (1)

ni

4.
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Question Number : 16 Question Id : 9003001216 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Consider an open-circuited p —n junction diode at 300°K. Suppose that the donor atoms
concentration Ny, is changed by a factor of 10 and the acceptor atoms concentration is changed
by a factor of 10. The approximate change i the contact difference of potential 18 ----------------- :
(Assume Vo, = 26 mV, In10 =~ 2.3.)

Options :

| % 120 mV

5 v 240 mV

5 x 360mV

4 % 60mV

Question Number : 17 Question Id : 9003001217 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Refer to the Figure shown. It depicts the variation of the electric field intensity as a function of
position x in a semiconductor junction. The approximate built-in voltage for the junction is ------ :

E{z)
'

—0.27 0.00 i
3 .

—4 MV /m

Options :
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| % 018V

L« 036V

_ 048V

4 072V

Question Number : 18 Question Id : 9003001218 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

The 1on implantation is one of the techniques used in semiconductor IC fabrication. The technique
1s used to -----=--m-mmmmmmmmmme- :

Options :

L% deposit a metallic layer on a semiconductor

) dope a semiconductor

3 % deposit a metallic layer in an insulator

4 % deposit an insulating layer on a semiconductor

Question Number : 19 Question Id : 9003001219 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Consider an ideal metal—semiconductor junction. Let €, denote the relative dielectric constant.
Let E, denote the electric field intensity at position x = 0. The depletion layer width can be
expressed as ---------=----mmmmmmm- :

Options :

14/74
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Question Number : 20 Question Id : 9003001220 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Consider the BJT circuit shown in the Figure. Assume that Vg > Vgg on. Which of the following is true?

Vg

L

Options :
. Base-Emitter junction is reverse biased; Base-Collector junction is forward biased
1.

v Base-Emitter junction 1s forward biased; Base-Collector junction 1s forward biased
2.

_ Base-Emitter junction is forward biased: Base-Collector junction is reverse biased

Base-Emifter junction is reverse biased: Base-Collector junction is reverse biased
4, %

15/74



7/20/22, 3:04 PM

Question Number : 21 Question Id : 9003001221 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Suppose that an MOS capacitor needs to be fabricated with an oxide thickness of W. Let the
relative dielectric constant €, of silicon dioxide is 3.5. The chip area required to obtain a
capacitance C 1s given by -------==-m=mmmmmmmmmm- :
Options :

20w
1.¢ 7€

2C2w

TED

2cw2

?ED

2w

4 i@ Tch

Question Number : 22 Question Id : 9003001222 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Suppose that an electron of mass m i1s moving with an average drift velocity v. Assuming fixed
electric field intensity. the energy of the electron is ------------=------ ;

Options :

. directly proportional to the electron mobility

,  directly proportional to the square of the electron mobility

16/74
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5 % directly proportional to the cube of the electron mobility

4 % independent of electron mobility

Question Number : 23 Question Id : 9003001223 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Suppose that the reverse saturation current of a Ge diode increases by a factor of 256 when the
temperature increases from 10°C to T°C. The temperature T is equal to ---------- ;

Options :

| % 80°C

5 % 70°C

s o 90°C

4 x 40°C

Question Number : 24 Question Id : 9003001224 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Consider the buried layer in an integrated BJIT on an n —type substrate. The layer in an integrated
Transistor 15 ----=--===========2=== ;
Options :

| % used to reduce parasitic capacitance

, « pTdoped
, x n'doped

17/74
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4% located in the emitter region

Question Number : 25 Question Id : 9003001225 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

The Einstein relationship in semiconductor physics connects the following two quantities.
Options :
L% The hole and electron diffusion coefficients

. The diffusion length and carrier life time

v The mobility and the diffusion coefficients
3. i

The hole mobility and the electron mobility

Question Number : 26 Question Id : 9003001226 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

A color LED i1s having a forward voltage drop of 2.1 V. The LED is connected to 5V dc power
supply. The series resistance needed to limit the forward current to 20 mA 1s ------. (Note: Ignore
the internal resistance of the dc power supply.)

Options :

% 2900

145 0
2.

. x 2450
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. 3450

Question Number : 27 Question Id : 9003001227 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Consider the Zener diode-based voltage regulator circuit shown in the Figure. Suppose thata 5V
regulated power supply is needed to be produced from a 9 V dc input source. The maximum power
rating of the Zener diode 1s 1.8 W. Assuming that the stable output voltage is approximately equal
to V. the Zener current at full load s ----------=-------- ;

9V

Options :
| v 355 mA

) 175 mA

35.5 mA

4 ® 17.5mA

Question Number : 28 Question Id : 9003001228 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0
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Consider the standard bridge rectifier circuit made up of four p — n diodes and a smoothing
capacitor €. Which of the following is a valid statement?
Options :
L% The maximum ripple voltage is directly proportional to the capacitance
»  The maximum ripple voltage is inversely proportional to the capacitance

The ripple voltage is independent of the capacitance

4 % The maximum ripple voltage is inversely proportional to square root of the capacitance

Question Number : 29 Question Id : 9003001229 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Consider the relationship between BJT transconductance and the quiescent collector current /.
Suppose that, for |I;| > |Icp|. the transconductance is approximately 0.5 mA/V. The magnitude
of the quiescent collector current 1s ------------. (Note: V; = 26 mV.)

Options :
| % 26m4
) % 2.6 mA

, v 13m4

, % 1.3mA

Question Number : 30 Question Id : 9003001230 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0
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Consider the transconductance parameter g,, of a JFET. Suppose that the pinchoff voltage is
—3V,Ipse = 4 mA, and I = 0.36 mA, the value of g,,, 18 ----=-==--—----

Options :

| % LemA/JV

) 0.8mA/V

3 % 0.4 mA/V

4% 24mA/JV

Question Number : 31 Question Id : 9003001231 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Refer to the block diagram for a feedback amplifier as shown in the Figure. The approximate

: — :
expression for V—“ 1s given by ------mmmmmmmme- . (Let ¥, denote noise voltage. Assume that V, >>
=

17, amplification factor 4 is very large so that % —0.)

Vo

Options :
A
1+A42p8

1. ®

21/74
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A(1+ A%2B)
2. %

AZ(1 + AB)
3. %8

AE
1+A2p

Question Number : 32 Question Id : 9003001232 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Suppose that three identical cascaded stages have an overall 3 —dB frequency of 27 KHz. The
upper 3 —dB frequency of each stage is approximately --------------- . (Note: Assume non-
interacting stages. Further, 21/3 ~ 1.26.)

Options :
|« 63 KHz

, « 43 KHz

3 53 KHz

, % 33KHz

Question Number : 33 Question Id : 9003001233 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0
Suppose that an operational amplifier has the slew rate 0.9 V/us. The maximum frequency of an

1

output sinusoid Vi = 10 sin wt 18 -—=-======-==-=- . (Note: e 0.16.)

Options :
22/74



7/20/22, 3:04 PM

L% 48 KHz

> % 9.6 KHz

28.8 KHz

4 v 144KHz

Question Number : 34 Question Id : 9003001234 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Refer to the operational amplifier circuit shown in the Figure. Consider the following: R, = %1 Vier = +12V.

The value of V, 1s given by ---------------- . (Note: You may use the virtual ground concept.)

Ii“'Irhl

&

Options :

ié6
1.#71’7

|4

wi | o

23/74
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4
i
3
3. %

3V

Question Number : 35 Question Id : 9003001235 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0
1-jwRC

e s o w B
Suppose that the voltage transmission characteristic of an op amp configuration is ?ﬂ = et

1
For R — o, the phase 18 ---------==--=---- radians.

Options :
I

1. % 2

Question Number : 36 Question Id : 9003001236 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Suppose that a BIJT-based phase shift oscillator start oscillations when the following inequality is
: 29 : : : ; : i
satisfied: hy, > 4k + 23 + (?), where k is ratio of two resistances in the oscillator circuits. The

value of k that gives miimum h, 18 =======n==-mm-.

24/74
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Options :
29
e N*
19
4
2. ®
39
4
3. %
9
4
4, %

Question Number : 37 Question Id : 9003001237 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Consider the operation of the 555 timer in the monostable mode. Suppose that the external circuit
components are R = 1 MQ), € = 0.01 nF. The pulse width is approximately ------------ :

Options :

% 1.1 us

3o
2.¥

3 % 0.11 ns

4 % 5.5 pus

25/74
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Question Number : 38 Question Id : 9003001238 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Refer to the BJT circuit shown in the Figure. Init. § = 99, [ = 28 uA. Assume that Vg = 0.8 V.
The value of Vi 1s equal t0 ===m=mmmmmmemmm,

Options :
5V

1. ®

10V
2. %

3 @ 12V

4‘%_3151"'

Question Number : 39 Question Id : 9003001239 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

26/74



7/20/22, 3:04 PM

Suppose that an amplifier with open loop voltage gain 4, = 1000 + 90 1s available. It 1s required
to have an amplifier whose voltage gain varies by no more than +0.1 %. The reverse transmission
factor [ of the network 1s approximately -----------==------,

Options :
| % 0.03

, % 0.06

, % 0.01

4. v 0.09

Question Number : 40 Question Id : 9003001240 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Refer to the depletion-type FET circuit shown in the Figure. The drain current (in mA) is given by
Ip = 16(1 + 0.25 V¢)?. The valid quiescent drain current is =--=-====-====- ;

30V

15K

Options :
L% 1mA

27174
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) % 2mA

3‘\,/47?1;4

43351‘111%.

Question Number : 41 Question Id : 9003001241 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Consider the following Boolean function: F = (X + WY + UV)(X + WY+ Z2)+ (W + V) +(U + V + 2).
The simplified expression is equal to ---------------- :

Options :

1.% 0

2. ¢ 1

3.33){

4% X

Question Number : 42 Question Id : 9003001242 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Let D = A + B. Suppose that the Boolean function F = B € + A C. The Boolean function F such
that F + F = 1 is given by ====-m-mm-muum- :

Options :

1‘33(,'4—}3‘

« C4+D

28/74



7/20/22, 3:04 PM

Question Number : 43 Question Id : 9003001243 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Suppose that a certain logic family has the following voltage characteristic parameters:
Vig(min) = 3.6V, Vy(max)=1.0V;
Vou(min) = 48V, Vo (max)=0.1V

The largest rising noise spike that can be tolerated 1s --------------- :
Options :
| % 100 mV

) % 200 mV

3 % 600 mV

4 v 900 mV

Question Number : 44 Question Id : 9003001244 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Consider the data for a dual 4 —input CMOS logic NAND gate. The data sheet associated with the
logic gate shows V..(max) = 7V, average static power supply current is 20 puA. The average
power dissipation per gate 1s ---------------- .

290/74
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Options :
| % 140 W

) % 120 W
5 % 60 pW

4 v 70 W

Question Number : 45 Question Id : 9003001245 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Suppose that a five-bit binary counter has initial state 00000. The count (in binary) after 144 input
pulses is ~-=-mmmm-mnmmn :

Options :

| % 1000

) 10000

3 % 00100

4w 11111

Question Number : 46 Question Id : 9003001246 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

How many NAND gates are needed to implement a full adder that has inputs 4, B, C;;, and outputs S, C,.+?

Options :
1. ¥ 6

30/74



7/20/22, 3:04 PM

2.v 9

5 % 12

4. % 11

Question Number : 47 Question Id : 9003001247 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Consider a 10 —bit binary ripple counter. It uses a flip-flop that has 3 ns delay from the time the

clock edge occurs to the time the output 1s complemented. The maximum frequency at which the
counter can be reliably operated 1s ------------- :

Options :
| % 3.3MHz

, % 0.33 MHz

3@ 33.3MHz

, % 66.6 MHz

Question Number : 48 Question Id : 9003001248 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Consider a ROM chip of 4096 x 8 bits that has two chip select inputs and operates froma 5V
power supply. The number of pins required for the IC package 18 -------------- :

Options :

| % 20

31/74



7/20/22, 3:04 PM

, % 22

26

3. %

4.0 24

Question Number : 49 Question Id : 9003001249 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Suppose that we need a DAC that can span 12 V with a resolution of 20 mV or less. The minimum
number of bits needed 1s ----------- :
Options :
4

1. %

4. v 10

Question Number : 50 Question Id : 9003001250 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Consider a 3 —bit Gray code to binary converter. The number of XOR gates required for the
implementation 1§ ------------- .
Options :

1.v 2

32/74
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4

3. %

L

Question Number : 51 Question Id : 9003001251 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Suppose that a certain memory chip stores 8K 16—bit words. The capacity of the memory chip in bytes ig --=-------

Options :
| % 8192

. 16384

, x 65536

4 % 4096

Question Number : 52 Question Id : 9003001252 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Suppose that the time required to execute an instruction of 18 T states is 3.6 us. The clock
frequency 1s ------------ :

Options :

| % 2MHz

, » 10 MHz

33/74
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, % 1MHz

Question Number : 53 Question Id : 9003001253 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :

N.A Think Time : N.A Minimum Instruction Time : 0
Consider the following program that uses 8085 instructions:

LXI
LXI
LDAX
MOV
LDAX
STAX
MOV
STAX

2479H
3796H

B.
B.

B
LA
D

B
A.L
D

The memory requirement of the code 1s

Options :
14 bytes
1. %

18 bytes
2. %

5 % 10 bytes

L 12 bytes

34/74
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Question Number : 54 Question Id : 9003001254 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Suppose that the contents of the Accumulator and the register B are. 3EH and, 6CH. respectively.
The execution of the instiuction “ADD B” results in the following content in the Accumulator.

Options :

| % 94H

, v AAH

, « BAH

4. ® 9CH

Question Number : 55 Question Id : 9003001255 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Consider the signal shown in the Figure. Let X(s) denote the Laplace transform of the signal
x(t). The value of the limit lin& sX(s) 1s equal to ------==------- :
5—

x(t)
[ ]

L ]
-
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Options :
1. # 0

Question Number : 56 Question Id : 9003001256 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Suppose that the impulse response of an LTI system is given by

h(t) = 27t cos(wq t) ult). The system function H(s) has zero at —---—-- ;

Options :
, » =
==
2. %
&= 1In2
3. %
4 v S= —In2

Question Number : 57 Question Id : 9003001257 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0
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Consider a discrete-tume LTI system which has mnput x[n] and output y[n]. Consider the following facts:

mn n
o Ifx[n]= G) u[n] for all n, then y[n] is of the form: y[n] = b (é) u[n] + &[n], where b is a constant,

s H(-3)=0.
The value of b is equal to ----------- .
Options :
.
1.v 27
.-
, % 27
2
3 ® 27
- (29
4 % 27

Question Number : 58 Question Id : 9003001258 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

— ' . )i . :
Consider a discrete-time sequence x[n] = (;) . The region of convergence (RoC) of the

sequence is given by --------mmmmmmmmmmemee

Options :
2] <=
1. % 4
|z] <5
2.8
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Question Number : 59 Question Id : 9003001259 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Suppose that x[n] is a real discrete-time periodic signal with period N and complex discrete-time
Fourier series (DTFS) coefficients a;. Consider the rectangular form of a;, = by + j ¢i. where by,
and c;, are both real. The value of b_,c_; + bgcy is equal to ----------- ;

Options :

1w 1

2.¢ 0

3. % <

Question Number : 60 Question Id : 9003001260 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

JjZm
) K ; - - 8 —nk
Consider the function a;, = Y,-gx[n]e o

Suppose that x[n] = e/?™, Then a,. for k = 0,49,4+18,+27, ... is given by
Options :

| % ﬂk:[}
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2%3(136:1
i, =9

3. F

4% W =8

Question Number : 61 Question Id : 9003001261 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

A causal discrete-time LTI system 1s characterized by the following first order difference equation:

yinl =ayln— 11+ bx[n] + ex[n—1],a < 1.

Which of the following is a valid relationship among a. b and ¢, when |H (Ef “’)|w=H =17
Options :
L« at+tb—c= —1

) ® a+b+e= —1

a+bhb—c=1

3. %

s x atbtc=1

Question Number : 62 Question Id : 9003001262 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0
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Consider two LTI systems with impulse responses h(t), g(t). One LTI system is inverse of other.
Let H(jw), G(jw) denote the continuous-time Fourier transform of h(z), g(t). respectively.
Which of the following 1s true? (* denotes convolution)

Options :

| % Hjw) *G(jw) =1
) H(jw) G(jw) =1
3 % HG‘I':} GU@'} = 6(w)

4, % H(jw) * G(jw) = &(w)

Question Number : 63 Question Id : 9003001263 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Consider the following impulse response: h(t) = Yo _oe ™ §(t — mT).
What is the approximate value of G(jw) at w = 07
Assume thate T < 1. (e = 2.718 ...)

Options :
1
1. % ¢
2.% €
3 % e—1
1 1
4, =
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Question Number : 64 Question Id : 9003001264 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Consider a discrete-time LTI system with the property that if the input x[n] = 0,foralln = L, .
then the output y[n] = 0, foralln = L; + L, . where Ly, L, are positive integers. What condition
should the impulse response h[n] satisfy for this to be true?

Options :

- hin] =0foralln > L, +1

2. ¢ h[n] =0 forall n > L,
3 % h[n] =0foralln =L, — 1

4% hin] =0forall L, <n < L,

Question Number : 65 Question Id : 9003001265 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

T
Consider the following discrete-time sequences: x[n] = u[n] — u[n — 4], hin] = G) uln].
Let y[n] = x[n] * h[n]. The value of v[n] at n =2 is equal to ===-==---,
Options :

1

% 4

N
i
de | w

= |
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7
4.4 4

Question Number : 66 Question Id : 9003001266 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Let0<a< 1,0 < b < 1. Consider the following discrete-time sequences:
x[n] = a™ ulnl, h[n] = b™ u[n].

Let y[n] = x[n] * h[n], * denotes convolution. For all n = 0, the value of y[1] fora # b is
equal to --------,
Options :

3. 4 (I.b

4. %0

Question Number : 67 Question Id : 9003001267 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Consider the cascade connection of three causal LTI systems as shown in the Figure. Suppose
x[n] = 6[n] — 6[n — 1] and h,[n] = u[n] — uln — 2]. If the overall system impulse response
hinl = a hyIn]l + b hyln — 1] + ¢ hy[n — 2]. then (a, b, ¢) = ~======mm-.

x[n] : _ ,. y[n]
—  hiln] —— h3n] —» hn| —

Options :
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| {a.b.c)y= (1,1, 2)

) (a.b;6) = (1;2,1)
s (a.b.e) = 2:1,1)

L Cebb ey = (51,:1)

Question Number : 68 Question Id : 9003001268 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Consider the following modulated signal y(t) having group delay, denoted by 7,4, and phase
delay, denoted by 7.

1
y(t) = E[ms{(lmzuzn +10%)t — 107° — 1.8} + cos{(—1000 + 10°)t — 107> + 1.8}].

The values of 7, and 7, respectively, are -------- , mmm——— 1

Options :

L 10 ns, 18 us

, % 1ns, 1.8 us
3 % 1 ns,180 us
4% 10 ns, 0.18 us

Question Number : 69 Question Id : 9003001269 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
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N.A Think Time : N.A Minimum Instruction Time : 0
1

steim’

G(s) = s — k. The

Consider the feedback system shown in the Figure. Suppose that H(s) =

condition on k for which the system is stable is ---------=------- .

r(t) | o H (t]
(5)
Options :
| % k<0
,x k<1

4. ® 0<k="1

Question Number : 70 Question Id : 9003001270 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0
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The figure depicts a closed loop control system. Suppose that r(¢) and c(t) are related by the
differential equation

é(t) + ¢(t) + c(r) = 7(o).

Suppose that G(s) = %, H(s) is given by ==-=====--=----_ (Note: Assume no initial conditions.)

L }\ = His) clt)

Options :
1

. % F
1
2335—1

s+1

Question Number : 71 Question Id : 9003001271 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0
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Consider the system shown in the Figure. The relationship between G(s) and H(s) such that

rf(t) = 1;(t) is given by =—-mmmemmmmmmem e

e His) e(t)

].‘;'it'l

T e G(s)

Options :
R |/
L G(s)H(s) = e

5 % G(s)H(s) = —el™
L« GOH(S) = e’

, x GOHE) =2

Question Number : 72 Question Id : 9003001272 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0
GEB

Suppose that the system function of voltage signal amplification subsystem is given by H(s) = ——
5t+B

The dc gain of the voltage amplifier in dB is equal to --------------- .

Options :

| x 20 logo(GRE)

L 20 logqg (g)
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3 20 EGng(G)

, % 2010910(6™Y)

Question Number : 73 Question Id : 9003001273 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

—

Consider the system: ¥ = [2 4

b [ﬂ u, y=[0 1}x.

The transfer function for the system 1is given by ------------ ;
Options :
1

P
(5+1}(s+2)

5+1
4 ® 5+2

Question Number : 74 Question Id : 9003001274 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

; " ” - 5+1
Suppose that the transfer function of a lead compensatoris H.(s) = e The angular frequency
Bl =

at which the maximum phase lead occurs is approximately --------==----==---- ;

Options :
| v 333rad/s
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) % 6.6671ad/s
3 % 9rad/s

4 % 033 rad/s

Question Number : 75 Question Id : 9003001275 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Suppose that the open loop transter function of a unity feedback system 1s given by

k . o
G(s) = = , Where k is some real constant. The polar plot of G(jw) crosses the real
5(0.015+1)(0.045+1)
AXIS Af ==mmmmmmmmmmm e _
Options :

| % 25rad/s
) 50 rad/s
g 70 radfs

4, % 100rad/s

Question Number : 76 Question Id : 9003001276 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

48/74



7/20/22, 3:04 PM
Refer to the Bode plot shown. Which of the following is a valid transfer function associated with the Bode plot?
Note: f —scale: [10° 10! 10% 103]. Magnitude (dB): [-20 — 10 0 10]. and Phase angle (degrees); [-90° — 45° 0°].

Bode Diagram

Magnitude (dB)

Phase (deg)

100 10’ 10°
Freguency (rad/s)

Options :

- Gls) = (s+lau}
- G(s) = (;uanm
- G(s) = {s-il-zﬂ}
4% s)= 5(3{1—3{}'}

Question Number : 77 Question Id : 9003001277 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
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N.A Think Time : N.A Minimum Instruction Time : 0

Suppose that for a feedback system. the open-loop transfer function is

100 & (1+0.15)2
53

G(s)H(s) =
Options :

,k = 0. The feedback svstem 1s stable for ----------------- :
|« k=5

k=18
;3 % 0< k=5

4 % 0 < k<10

Question Number : 78 Question Id : 9003001278 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

For the signal flow graph shown in the Figure, ? is given by --------------- :
(4]

Options :
ab

L 1—-a—bc

ab
) ® 1+a—bc

ab
1—a+tbc
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ab

4. % 1-bc

Question Number : 79 Question Id : 9003001279 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Suppose that a unity feedback system 1s having the forward path transfer function

_ 5(s+4) " !
G(s) = = Further, R(s) = -

The percentage of the steady state error is approximately ------------------ :
Options :

% 1111%

, v 9.09%

s % 2111%

L x 111 %

Question Number : 80 Question Id : 9003001280 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

c(s) 256
R(s)  4s2+s5+256
The natural angular frequency of oscillation and damping ratio. respectively, are given by ------.

Consider the closed-loop transfer function of a feedback system

Options :
| x 4rad/s, 0.0156
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, % 8rad/s,0.0312
; % 4rad/s, 0.0312

4 v 8rad/s.0.0156

Question Number : 81 Question Id : 9003001281 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Suppose that the transfer function of a first-order process is given by % = (5)9“.
a9

Let the step input is Au(z).

The step response 1s given by ---------------- :
Options :
9t . e
L% 94e T u(t)

- 9At e 7t u(t)

1 _ o9t
3.\?,91-1[_1 e "u(t)

t

. % 94 (1 — e_'E) w(t)

Question Number : 82 Question Id : 9003001282 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Consider the following polynomial in s: s° + 3 s* + 5 52 + 452 + 3. The number of roots of the
polynomial in the left half plane 18 -----------------,

Options :

1% 2

52/74



7/20/22, 3:04 PM

Question Number : 83 Question Id : 9003001283 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Consider an AWGN channel with a bandwidth of 2B and received signal power P,. Suppose that
; : . . N, .

the two-sided noise power spectral density (PSD) 1s ?“ watt/Hz. Let SNR, denoted by y is defined

as the signal power to noise power ratio. How much does the normalized capacity per unit

bandwidth approximately increase by doubling the received power (in watt)?

Options :

1+2y
Iﬂ‘gz ( 1+r)

1.

log, (%)

2. 8

log, ( 1+F2y)

3. %

Question Number : 84 Question Id : 9003001284 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0
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A digital communication system uses an 8 —ary signaling scheme with a baud rate of 3.6 x 10°
symbols per second. Assume that four equally likely symbols are chosen. The source information
rate in bits per second (bps) 1s equal to ------------,

Options :

| = 1.2 Mbps

2. 8

5« 10.8 Mbps

4 % 3.6 Mbps

28.8 Mbps

Question Number : 85 Question Id : 9003001285 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :

N.A Think Time : N.A Minimum Instruction Time : 0

Consider the figure of merit (FoM) of single-tone AM and FM receivers. Suppose that the FoM of
wideband FM 1s 108 times to the FoM of AM. Further. the wideband FM modulation index 1s 6.
The modulation efficiency of AM is equal to ------------.

Options :

| % 25%
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Question Number : 86 Question Id : 9003001286 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Consider the PAM constellation shown. Suppose that the average energy per symbol 1s equal to 10.
The value of b is equal to ~=----s=-nnm- )

Re

]
=3
o
=it 1
Ze
Y
3

Options :

% V5

s

&
u
-

I~

3. ¢

w’ﬁ

Question Number : 87 Question Id : 9003001287 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0
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Consider the finite-energy pulse shown in the Figure. Suppose that the signal s(t) 1s applied to a
matched filter whose impulse response is matched to s(t). Assuming an additive white noise of
zero mean and two-sided spectral density 1072° W/Hz. the maximum signal-to-noise ratio (in
linear scale) at the matched filter output is approximately equal to --------- ;

s(t)
A
o
0 1 o t_.IHS
Options :
| % 13.33
, % 23.33
- 33.33
4 % 0.33

Question Number : 88 Question Id : 9003001288 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Consider a baseband binarv-PAM communication system. The bit rate of the transmitter is 72
Mbps. Suppose that a raised-cosine pulse shaping filter of roll-off factor 0.4 is used to reduce
intersymbol interference: the transmission bandwidth in KHz is approximately equal to -----------.

Options :

L 49 MHz
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, % 98 MHz

72 MHz
3. %

, % 36MHz

Question Number : 89 Question Id : 9003001289 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Consider the continuous-time signal g(t) = V2 exp(—t)u(t). where u(t) denotes the unit-step function.
The maximum value of the autocorrelation function is equal to ----------- ;

Options :

1. ® -

2.v 1

3 % 0.5

4w V2

Question Number : 90 Question Id : 9003001290 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Suppose that a unit impulse §(t) is applied to a Hilbert transformer with impulse response =

followed by a Gaussian filter characterized by H(f) = exp(—0.57f?). The energy of the output
signal is equal to -------- :

Options :

% 05
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2w 1

Question Number : 91 Question Id : 9003001291 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Suppose that an RF carrier signal of frequency 90 MHz 1s frequency modulated by a sine-wave of
amplitude 18 volts and frequency 18 KHz. The frequency sensitivity of the modulator is 5 Hz/mV.
The approximate bandwidth of the FM signal 1s equal to ----------- :

Options :

1 % 108 KHz

, « S4KHz

Question Number : 92 Question Id : 9003001292 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Consider two 100 € resistors. connected in series. at T = 300°K. What is the approximate root

mean square (RMS) noise voltage / E{V;?} due to the thermal noise? Assume bandwidth of 1
MHz and Boltzmann constant k = 1.38 X 10723] /°K.

Options :

|« 1.8 microvolt
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» % 0.18 microvolt
3 % 0.18 millivolt

o 18 microvolt

Question Number : 93 Question Id : 9003001293 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

H(F)

max

The equivalent noise bandwidth of a filter. denoted by W, is defined as W, f |

Comnsider the magnitude response of a filter shown m Figure. The equivalent noise bandwidth W,
15 equal to ---=---mmmmmmumm- .

| H(f]]
HH'IE"IN

:"__!—!_‘

0 510 2025 ' MHz

Options :
| % 25 MHz

, o 12.5 MHz
. 50 MHz

1.25 MHz
®
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Question Number : 94 Question Id : 9003001294 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Consider a straight line random process given by L(t) = U + Vt. where U and V are uncorrelated

standard Gaussian random variables with mean 0 and variance 1. The value of the autocorrelation

= . 1.
function Ry (ty,t,) for t; = t, = S 1s equal fo --------mmmmmaee- :

Options :
5

4
1. ¥

|

= | =

R

Question Number : 95 Question Id : 9003001295 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0
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Consider the TDMA frame having § timeslots. One of the timeslots 1s shown in the Figure. The

transmission rate is 270.833 kbps.

The frame duration is approximately equal to ----------. (Note: ——— 0.0037.)
Start Data bits [Iraining| Daga bits | Stop Guard
bits (58) bits (58) bits Time

(3) it (28) L5 (3] [( 8.25 bits)

Options :

| % 2.3 ms

) 4.6 ms

; & 0.46ms

4 % 0.23 ms

Fig. TDMA frame in GSM standard

Question Number : 96 Question Id : 9003001296 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

A coherent BPSK communication system operates at a bit rate of 10 Mbps. The received SNR is 10 dB.
Further, the channel is assumed to be AWGN. In terms of the complementary error function (erfe(.) ).

approximate symbol error probability (SEP) is equal to ----------.

Options :

1. ®

2. ®

erfc(+/20)

0.5 erfc(+/20)
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3 % erfe(v10)

, v 05 erfe(y10)

Question Number : 97 Question Id : 9003001297 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Suppose that a radio telescope antenna has a gain of 2.5 X 10° and is operating at 1.5 GHz. If the
physical aperture is 1200 m?, the aperture efficiency is approximately ----- . (Note: ﬁ 7 0.16.)

Options :
| % 33.3%

0
- 66.6 %

s % 77.7%

4. ¥ 80 9%

Question Number : 98 Question Id : 9003001298 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Let E, (0, ¢) denote the normalized electric field pattern of a directional antenna with directivity D.
Which of the following is true?
Options :

| % JI(En (8, q’-’))z df dp = nD 2

) ff(Eﬂ(ﬂ, ¢))2 df d¢ = 2rD~1
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3. % ff(Eﬂ(ﬂ- ‘13})2 df d¢ = 8nD ™!

4. ff(Eﬂ(gJ ff)))z df do = 47p~1

Question Number : 99 Question Id : 9003001299 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time :
N.A Think Time : N.A Minimum Instruction Time : 0

Consider a rectangular waveguide with a &~ b. Let n denote the refractive index of the dielectric
inside the waveguide. The expression to compute approximate cutoff wavelength in TE;; mode 1s
given by ------mmmmmem e :

Options :

| % Ac ®na

Question Number : 100 Question Id : 9003001300 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time
: N.A Think Time : N.A Minimum Instruction Time : 0

Suppose that the electric field intensity vector is E}, ¥ and the magnetic field intensity vector is
given by —H, ¥ + H, Z. The poynting vector is given by -------=======--=-- ;

Options :

o (ByHz, 0,—EyHy)
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5 % (_Esz;U-Eny}

s » (EyHy, 0,E H,)

4 % (:_E}er: 0, _Eny)

Question Number : 101 Question Id : 9003001301 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time
: N.A Think Time : N.A Minimum Instruction Time : 0

Suppose that the dielectric slab waveguide has symmetric refractive index distribution n2(—x) =n?(x).
Consider the wave equation
d*y(x)
dx?

Which of the following 1s valid?

+ (kEn?(x) — B®)y(x) = 0.

Options :
L% lf-‘)[_l} i i-\.; P (x)

) o Y0 = 1)

e VD) = 9200

R ICORE

Question Number : 102 Question Id : 9003001302 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time
: N.A Think Time : N.A Minimum Instruction Time : 0
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Suppose that approximate variation in the refractive index near the surface of the rod is given by
n(x) = nl(l = a_ﬁx), a = 1,5 = 0. Let An denote the gradient of n. The expression for ‘%| 18
given by —-----m-emmmmemeeeen .

Options :

B a Fin(a)
. 1-a B

gak

) % 1-a~Bm(a)

- B aFlin(a)

B a Fin(a)
4. ® 1+a—F

Question Number : 103 Question Id : 9003001303 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time
: N.A Think Time : N.A Minimum Instruction Time : 0

Consider a transmission line of length 9 m. It 1s immersed in a material with ¢, = 1, €, = 2.25.
Further, the operating frequency is 25 MHz. The approximate wavelength at the operating
frequency i1s ----------==-=-==---- :

Options :

| ® 2m

5 % 4m

3&,81?1.

4.$1TH
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Question Number : 104 Question Id : 9003001304 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time
: N.A Think Time : N.A Minimum Instruction Time : 0

Consider the use of a quarter wavelength transmussion line for load matching. To match 600 0

load to a 150  line requires a quarter wave section of line having a characteristic resistance of ——occeooee_.
Options :

1 % 100 Q

, » 1500

3 % 3750

4, v 3000

Question Number : 105 Question Id : 9003001305 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time
: N.A Think Time : N.A Minimum Instruction Time : 0

Consider a coaxial cable with mner conductor radius a. outer conductor radius b, and V is the
potential difference between the outer and the inner conductor. What is the unit of the quantity

Zne V sy
—b]~ where € denotes the permuttivity?
In (—)

a

Options :
1w

A/m
2. ®

C/m
3. ¢
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4 b3 J .";II]

Question Number : 106 Question Id : 9003001306 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time
: N.A Think Time : N.A Minimum Instruction Time : 0

Consider an RF antenna with the largest dimension of 24 cm. If the antenna is transmitting at a
frequency of 1 GHz, the radiating far-field distance of the transmitter is ---------- .

Options :

R 384 cm

5 % 192 cm

3 % 160 cm

4% 320 cm

Question Number : 107 Question Id : 9003001307 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time
: N.A Think Time : N.A Minimum Instruction Time : 0

Consider the transmission line as shown in the Figure. What is the characteristic resistance of the
line when the voltage reflection coefficient at the load is 0.25 and R; = 200 07

t=0
.

'
=

30 V=

Options :
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|« 1000

, v 1200

_ 140 O

L% 160 0

Question Number : 108 Question Id : 9003001308 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time
: N.A Think Time : N.A Minimum Instruction Time : 0

Suppose that a material has the following properties: ¢ = 2 §/m. €, = 9, u,. = 16. At a frequency
of 1 GHz, the attenuation constant is approximately equal to ------------------- :

Options :

1. ® 80m

5, w 320w
; x40

4 160w

Question Number : 109 Question Id : 9003001309 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time
: N.A Think Time : N.A Minimum Instruction Time : 0

Suppose that the magnetic flux density in region 1 of an interface between two materials is given
by By = 0.6 £ + 0.4 ¥. The permeability of region 1. denoted by 4, is twice the permeability of
region 2. denoted by p,. The magnitude of magnetic flux density in region 2 i ====--====mmnm-- .
Options :
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| ¢ 025 Wbh/m?

, % 0.5 Wb/m?
, x 0.75 Wh/m?

4 % 1Wb/m?

Question Number : 110 Question Id : 9003001310 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time
: N.A Think Time : N.A Minimum Instruction Time : 0

Suppose that a physical charge distribution i1s defined as
p(r) =6+r, D=® ],
The total charge contamed inside the sphere of radius 1 is equal to -=----=--===-===--—- ;
Options :

1. % 3

, % 61

3.?,9?(

4 w 12

Question Number : 111 Question Id : 9003001311 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time
: N.A Think Time : N.A Minimum Instruction Time : 0

For what values of a and b the equations x+2y+3z = 4. x+3y+4z = 5. x+3y+az = b have no solutions
Options :
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1.% a#6.b#5

Question Number : 112 Question Id : 9003001312 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time
: N.A Think Time : N.A Minimum Instruction Time : 0

(R I
Eigen Values of the matrix |1 1 1| are
I 1 &
Options :
 x L1
5 % 0.1.1
3 @ 0.0,3
4 % 1,20

Question Number : 113 Question Id : 9003001313 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time
: N.A Think Time : N.A Minimum Instruction Time : 0

Sinx
e

—1n (0, @) 18

The value of C of Rolle’s theorem for f(x) =
Options :
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| 4

Question Number : 114 Question Id : 9003001314 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time
: N.A Think Time : N.A Minimum Instruction Time : 0

Value of normal vector to the surface @ = xy? + yz~ at the point (2. -1. 1)

Options :
1+ 32k
1. % E
—-31-2
5 g 173 k
=31+ 2k
;w1730 2k
4, % 0

Question Number : 115 Question Id : 9003001315 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time
: N.A Think Time : N.A Minimum Instruction Time : 0

dzy
dx?

General Solution of +y=0
Options :
LY C1Cosx + CrSinx
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 v=C1Cosx - C2S1mnx

2. %

3 % }’=Clex—{:.'ge'x
P X _ -X

e Cie~<Coe

Question Number : 116 Question Id : 9003001316 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time
: N.A Think Time : N.A Minimum Instruction Time : 0

General Solution of tan(px-v) =p
Options :

. -1
| ¢ Y=Cx-tan"c

V=¢X T+ tan™ ¢

2. %
¥ = ¢X - fanc
3.% 7
_ Y=cXx +tanc
4. %

Question Number : 117 Question Id : 9003001317 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time
: N.A Think Time : N.A Minimum Instruction Time : 0

ZE

Let f(z) = o :

02D and C: | z | =3. The value of fc f(z)dz is

Options :

| % 2m (e*+ %)
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» 21 (et -e?)

2

3
N
4 % - 2W

Question Number : 118 Question Id : 9003001318 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time
: N.A Think Time : N.A Minimum Instruction Time : 0

1+e®

Sinzt+zCosz

Iff(z) = , then the Residue atz=101s

Options :
0

1. %

Question Number : 119 Question Id : 9003001319 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time
: N.A Think Time : N.A Minimum Instruction Time : 0

6 coins are tossed. Probability of getting 2 to 4 heads using Normal Distribution 1s

Options :
| % 0.625

7 o 0.785
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3 % 0.81

4 % 0.435

Question Number : 120 Question Id : 9003001320 Display Question Number : Yes Is Question Mandatory : No Calculator : None Response Time
: N.A Think Time : N.A Minimum Instruction Time : 0

The Iterative formula for 1/N by Newton’s method is
Options :

| o X1 T Xa (2 - Nxp)

5 Xot1=Xa (2 + Nxp)

5 % Xo =Xn (2 + Nxn)

4 % Xn—lzm(E-Nan
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