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1. | A silicon bar is doped with donor impurities N = 2.25 x 10 atoms/cm?,
Given the intrinsic carrier concentration of gilicon at T = 300 K is|
n, =1.5 X 10" ¢cm™®. Assuming complete impurity ionization, the equilibrium|
electron and hole concentrations are

(1) n,=1.5x10% em=, p, = 1.5 X 10° cm™3

| 2) n,=1.5x 10" cm™, p, = 1.5 x 10 cm‘3 N
(8) n,=2.25x10®cm™®, p,=1.5% 100 cm -
[ @ n,=225x10%cm?, p=1x10%cm™®

-2. | Consider an abrupt PN junction (at T = 300 K) shown in the figure below.
| The depletion region width X_on the N-side of the junction is 0.2 pm and| -
! the permittivity of silicon (g_) is 1.044x1072 F/m. At the junction, the
. approximate value of the peak electric field (in kV/ecm) is

RS

N —region

_P*- region X
Na>>Np .<—_ "_)i Np - 10'%/cm”
(1) 25.40 2) 28.32
(8) 30.66 () 3242

3. | When a silicon diode having a doping concentration of N L, =9%x10% cm= on
p-side and N, =1 X 10'¢ cm™3 on n-side is reverse biased, the total depletion
width is found to be 3pm. Given that the perm1tt1v1ty of silicon is
1.044x107'2 F/m, the depletion width on the p-side and the maximum electric
field in the depletion region, respectively, are

‘(1) 2.7pmand2.3x10°Viem (2) 0.3pm and 4.15%10° Viem
3) 0.3 um and 0.42x10°V/em (4) 2.1pm and 0.42x10°Viem

PH])/URS—EE—2019 (Electronics & Commumcatlon Engg) Code—A
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4. | For the circuit shown below, I, =80 mA and I, = '.Tr;éli%.o;i 2*7§?)d§
are identical. Assume that the thermal voltage Vy 18 '
50°C, the value of the voltage V,=V, -V, (n mV)18 ——

(1) 8714 . (2 8315
(3) 8412 (4) 8113
5. | The mternal quantum efﬁc1ency of LEDs decrease exponentially when th
temperature
(1) | decreases (2) increases
(3) remains constant (4) none of these

6. Which of the foliowing is/are true |
(i) Graphene is an extremely thin three dimensional form of carbon.

(i) Inaqueous solution, graphene can bind negatlvely charged ion.

(1) Omnlyl (2) Only2
(3) Bothland2  (4) Neither 1 HiE o
7. Carbon nano tubes can store ‘
(1) Nitrogen . (2) Carbondioxide
(3) Hydrogen "~ (4) Peroxides

PHD/URS-EE-2019 (Blectronics & Communication Engg) Goged
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8. | What does the ‘Chirality’(n, m) denote for carbon nanotubes

(1) the chirality is single walled or multi-walled.

(2) the CNT is insulating or metallic.

(3) A direction that the graphene sheet is rolled up to form a tube.
(4) A direction that the CNT extends along

9. | Graphene epitaxial growth by thermal annealing of SiC is completed by

(1) Silicon sublimation during annealing, while carbon atoms remain on
the surface.

(2) Segregation to condense a carbon layer on top of surface.
(3) An oxidation process to remove silicon atoms.
(4) A reduction process to rearrange carbon atoms on the surface.

10. | Which one of the following is most famously known as solar grade silicon
(1) Crystalline Silicon (2) Crushed Silicon
(3) Powdered Silicon (4) Silicon

11. | nMOS devices are formed in

(1) p-type substrate of high doping level

(2) n-type substrate of low doping level

(3) p-type substrate of moderate doping level
(4) n-type substrate of high doping level

12. | Speed power product is measured as the product of
(1) gate switching delay and gate power dissipation
(2) gate switching delay and gate power absorption
(3) gate switching delay and net gate power

(4) gate power dissipation and absorption

13. | InnMOS fabrication, etching is done using
(1) plasma (2) hydrochloric acid
(3) sulphuric acid (4) sodium chloride

PHD/URS—EE—2019 (Electronics & Communication Engg.) Code-A
@ -
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14. | Heavily doped polysilicon is deposited using

(1) chemical vapour decomposition

(2) chemical vapour deposition

(3) chemical deposition

(4) dry deposition

15. | In CMOS fabrication, the photoresist layer is exposed to

(1) visiblelight (2) ultraviolet light
(8) infraredlight (4) fluorescent

16. | P-well doping concentration and depth will affect the
(1) threshold voltage @2 V,_
® Vi @ Vv,

17 Few parts of photoresist layer is removed by using
(1) acidic solution (2) neutral solution
(3) pure water (4) diluted water

18. | Which color is used for implant
(1) red (2) blue
(3) green (4) yellow

19. | How is nMOS depletion mode transistor represented

1 2)

(3) 4

il

PHD/URS-EE-2019 (Electronics & ?())mmunication Engg) CodeA
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{ 20. | I CMOS inverter, transistor is a switch having
| (1) infinite on resistance (2) finite off resistance
(3) buffer (4) infinite off resistance

21. | Norton's theorem states that a complex network connected to a load can
be replaced with an equivalent impedance

(1) in series with a current source
(2) inparallel with a voltage source
(8) 1in series with a voltage source
(4) 1in parallel with a current source

R ——

; 22. | Inthe figure shown below, the ideal switch has been open for a long time.
If it is closed at t = 0, then the magnitude of the current (in mA) through
the 4k Q resistor at t = 0+ is

5kQ 4kQ 1k
AN AR

Wv‘ ‘J.- '—*;
1
10V TIOLlF %’ o ImH

(1) 1Amp (2) 1.2Amp
(3) 1.5Amp (4) 2Amp

23. | The Boolean expression converted into the canonical product of sum (POS)
form is
FX, Y,2)=XYZ +XY Z +XYZ +XYZ

1) (X+Y+Z) (X+Y+Z) X+Y +Z (X +Y+Z )
@ (X+7 +2) (X +Y+Z ) (X +Y +Z)(X +Y +Z )
@) (X+Y+Z) (X +Y+Z ) (X+Y +Z)(X +Y +Z)
4) (X+Y +Z ) (X +Y+Z) (X +Y +Z)(X+Y+2Z)

PHD/URS-EE-2019 (Electronics & Communication Engg.) Code-A
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24,

In the given circuit, the maximum power (in Watts) that can be transferred
to the load R, is .

2Q

MW

@ ale Vins j20 R, g

(1) 1.649 (2) 3.283
(3) 2.832 . (4) 3.123
25. | In the given circuit, the values of V, and V, respectively are
m.
b1
+ 21 +
V2 A Mg 4 v,
(1) 15V, 35V (2) 10V,30V
(3) 5V, 25V 4) 0oV, 20V
26. | An FIR system is described by the system function

7
H(z)=1+1+—Z'I+EZ‘2

2 2
The system is
(1) maximum phase ‘ (2) minimum phase
(3) mixed phase (4) zero phase

PIﬂ)/IJRS—EE—éOlQI(Electronics & Communication Engg.)) Code-A
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27.

W Wl 0 el

The input-output relationship of a causal stable LTI system is given as

Y[n] = qy[n-1]+px[n]
If the impulse response h[n] of this system satisfies the condition

Yo hm=2
the relationship between o and p is |
1 a=1-p/2 @ a=1+p/2
(3) o=2p | 4) o=-2p

28. | For the discrete-time system shown in the figure, the poles of the system ‘
transfer function are located at

Xin) ——b(—l? — @ > Yn]

R R BN L S e e 1 P Ol T i
R S o BT

Aoan

St Rerary

-1 5
= | |z . ‘
T . Z=1 .__i_ 2‘1 —
@ 2,3 - | @) %,3
3) ¥%,1/3 4 2,1/3

29. | In the given circuit, each res1stor has a value equal to1

What is the equivalent resistance across the terminals a and b

1) 160 . @ 1/3Q
@ 9:20Q @ 8150
, PHD/URS-EE-2019 (Electronics & Communication Engg.) Code—A '
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80. | The switch S in the circuit shown has been closed for a long time. ¥t is
opened at time t = 0 and remains open after that. Assume that the diode
has zero reverse current and zero forward voltage drop-

0. 't=0 _
M=K

10V 1 mH 10pF=-f- Ve

The steady state magnitude of the capacitor voltage V, (in volts)is
1) 100 @) 105

@) 92 @) 8

31. | In the differential amplifier shown in the figure, the magnitudes of the
common-mode and differential-mode gains are A, and A, respectively. If
the resistance RE is increased, then -

Vee
R,

(1) A_, increases

(2) common-mode rejection ratio increases
(8) A, increases |

(4) common-mode rejection ratio decreases

PHD/URS-EE-2019 (Electronics & ?())mmunication Engg.) Code-A
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32.

The feedback topology in the amplifier circuit (the base bias circuit is not
shown for simplicity) in the figure is .

(1) Voltage shunt feedback (2) Current series feedback
(8) Current shunt feedback (4) Voltage series feedback

33.

A cascade connection of two voltage amplifiers A1 and A2 is shown in the
figure. The open-loop gain A , input resistance R, , and output resistance
R, for Al and A2 are as follows :

+o— ~—o— +
v, Al A2 Ry Ve

kQ
' S— W — -

A1:A,=10,R, =10kQ R,=1kQ
A2:A =5,R, =5kQ R =200
The approximate overall voltage gainV ,/V, is

(1) 28.548 (2) 32.231
(3) 33.682 (4) 34.722

PHDIURS—EE—2019 (Electronics & Communication Engg.) Code-A

©)

Scanned by CamScanner



Code-A

uestion

———

No. Questions
34. | Inthe h-parameter model of the 2-port network given in the figure shown,

the value of h92 (in S) is

.
—

1) 1.24 (@ 128

3 1.32 (4) 1.36

35.

.In the circuit shown, assume that the opamp is ideal. The bridge output
voltage V, (in mV) for § =0.05 is

. Vi v
25001-8 Q7 Y 250(1:5) 2 I N
200150 00sH0 "
g ' Sﬂﬂ%
1) 50 2 250
3) 450 @ 125

,PHD/URS-' EE—2019 (Eiectronics & Communicafi_bh Engg.) CodeA
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36. | For the NMOSFET in the circuit shown, the threshold voltageis V,,, where
Vi > 0. The source voltage V, is varied from 0 to V,p- Neglecting the
channel length modulation, the drain current ID as a function of Vg is

represented by which of the four options

; DD
0
Vss
| IDl ID
1 @)
‘ Ves Vss
Vnn -Vi - Vi
Ip
(3)
) q-,vss . .
Vpp = Vin - Vip=Vs

37. | To a Schmitt trigger in a non-inverting configuration an input triangular
wave of 1V is applied. What will be the output waveform, if the upper and

lower threshold voltages are 0.26 V
(1) Square Waveform (2) Pulse Waveform

)

(8) Sawtooth Waveform (4) Triangular Waveform

1 PHD/URS-EE-2019 (Electronics & Commimicatidn Engg.) Code-A
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38. | If C, and C, are the capacitance used in

. Y
Colpitts oscillator the effects, |

capacitance in the equation of frequency calculation is equal to

nC,C 3C,C
1 12 12
= C +C, , @ C +GC,
CC. cC
(3) 12 4 12
2n(C +C,) : “) C +C, .
39. | Recommended frequency range of Hartley oscillator is
(1) 30kHzto 30 MHz (2) 30 MHz to 300 MHz
(3) 20kHzto20 MHz (4) 0.5 kHz to 40 MHz
40. | How the op-amp comparator should be chosen to get higher speed of
operation :
(1) Large Gain (2) High slew rate
(3) Wider bandwidth - (4) None of the above
41, | The amplifier circuit shown in the figure is implemented using a

compensated operational amplifier (op-amp), and has an open-loop voltage|
gain A = 10°% and an open-loop cut-off f, frequency. The voltage gain of the

amplifier at 156kHz, in V/V is

R2= 79kﬂ
l'l‘A'A'
R]=lm
-E‘Wv‘r -
s _'o\'.o
+.
\i
(1) 443 (2) 45.2 S
(3) 546 (4) 34.7

019 (Electronics & C Y~ : , s
PHD/URS-EE-2019 (Ele ni “a g)mmumcatlon Engg.) Code-A
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42. | Foxr the op-amp based circuit as shown below by assume the op-amp to be
ideal the voltage (in volts, correct to one decimal place) at node A, connected
to the negative input of the op-amp as indicated in the figure is

31 kS

oV,
(1) 14V @2 20V
| ® 05V . 4) 09V
43. | Blstable 01rcu1t is also known as
(1) Latch (2) Gate |
| (8 Flip-Flop | (4) Bidirectional Circuit

44, | A monostable multivibrator can also be termed as
(1) Full Astable multivibrator (2) Half Astable multivibrator
(3) HalfBistable multivibrator (4) Full Bistable multivibrator

45. | The circuit shown in the figure has'an ideal opamp. The oscillation frequency

and the conditiqn to sustain the oscillations, respectively, are

I-\’W_q>k | 0 Vour
I \NV‘—-— |

T Il
2C I % R C
(1) 1/CRandR, =R, (2) 1/CRand R, =4R,
3) 1/2CRandR =R, (4) 1/2CRandR,=4R,
. PHD/URS-EE-2019 (Eleétronics & Communication Engg,) Code-A
(13)
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46. | The voltage gain for the CE transistor amplifier shown—belokw With
R, =10 kQ, R,= 20 kQ R=4kQ, R;= 3.3 kQ, p= 100, R,= 10kQ apqg|
R=50Qis
1) 120 @) -110
(3) 112 ' 4) -104
47. | A 4:1 multiplexer is to be used for generating the output carry of a full

adder. A and B are the bits to be added while C,, is the input carry and C,
1s the output carry. A and B are to be used as the select bits with A being

the more significant select bit.

|
Io 4:1
] en—
; Viux | Cou
2—
| R 5, S,
I
A B

Which one of the following statements correctly describes the choice of signals
to be connected to the inputs I, I,, I, and I, so that the output is C,..
1) I;,=0,I,=C,,1,=C_ andI =1

@ I,=1,1,=C,, I,=C, and I[[=1

3 I,=0,I1=0, Iz=1andI},=Cin

4 I,=0,1=C, LL,=landI =C,

in

PHD/URS-EE-2019 (Electronics & Communication Engg.) Code-A
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48,

An amplifior operating from +3V provide a 2.2V peak sine wave across a
100 ohm load when provided with a 0.2V peak sine wave as an input from
which 1.0 mA current is drawn. The average current in each supply is
moasured to bo 20mA. What is the amplifier efficiency

(1) 26.2% @) 30.2%
@) 20.2% (4) 35.2%

49.

Which of the following is not true

(1) both transformer and amplifier can provide voltage gain.
(2) both transformer and amplifier can provide current gain.

(3) both transformer and amplifier can provide power gain.
(4) None of the above

b0.

I'SK reception uses

(1) Correlation receiver and PLL (2) PLL only
(8) Correlation receiver only (4) None of the above

b1.

X—p o 3
FFI !
Clk— QI ¥ - H
Lt B A R
R S 0 1 T S
m%’ :gﬁig'-i:.]_
i Q- ' \'H'-——'.—-—-—F E_t]
a wi (2) W2
@ W3 4 W4

In the circuit shown, choose the correct timing diagram .of the output(y)
from the given waveforms W1, W2, W3 and W4

PHD/URS-EE-2019 (Electronics & Communication Engg.) Code-A

(15) . o

Scanned by CamScanner



Code-A

Question .
No. Questions -
52. | All the logic gates shown in the figure have a propagation deﬁljy ?f 20 Als
Let A=C=0and B=1 until time t = 0. At t =0, all the inputs ZP__I-IB-% :
C =1 and B'= 0) and remain in that state. For t > 0, output Z = 1 for :
duration (in ns) of
A .
-~
B _D_ / D_ 7
C l :
1) 20 (2) 40
(3) 35 4) 25
53. | Inthelatch circuit shown below, the NAND gates have non-zero, but unequa

propagation delays. The present input condition is: P =Q ='0". If the inpu
condition is changed simultaneously to P=Q =‘1’, the outputs X and Y ar

(1) X=71,Y=7
(2) either X = ‘1’, Y — ‘0’ or X = ‘0’, Y= 11,
(3) eitherX=1,Y=7orX=0,Y=10

4) X=0,Y=0

PHD/URS-EE-2019 (Electronics & Communicatio
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64, | A %-bit shift register circuit configured for right-shift operation, D—A,

A-B, B-C, C-D is shown below. If the present state of the shift register

is ABCD = 1101, the number of clock cycles required tc reach the state
ABCD=11111s _

<

D . . A B C D
= Clock
(1) 10 2 11
(3) 12 ) 8

85.

Which one of the following gives the simplified sum of products expression
for the Boolean function F= m; +m, +m, + m, + m, where ‘m’ are min
terms corresponding to the inputs A, B and C with A as the MSB and C as
the LSB

(1) AB+ABC+ABC
@ AC+AB+ABC
@B) AC+AB +ABC

(@) ABC+AC+ABC

PHD/URS-EE-2019 (Electronics & Communication Engg.) Code-A
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56. | A Finite State Machine (FSM) is implemen

ted using the D flip-flops A and

B, and logic gates, as shown in the figure below. The four possible states of

the FSM are Q,Q, =00, 01, 10 and 11.

Qs

CL¥e

Assume that X1N is held at a constant logic level throughout the operation
of the FSM. When the FSM is initialized to the state Q,Q,=00 and clocked,
after a few clock cycles, it starts cycling through

(1) all of the four possible states if X, =1

(2) three of the four possible states if X, =0
(3) only two of the four possible states if X =1
(4) only two of the four possible states if X, =0

67.

Consider the D-Latch shown in the figure, which is transparent when its
clock input CK is high and has zero propagation delay. In the figure, the
clock signal CLK1 has a 50% duty cycle and CLK2 is a one-fifth pe,riod
delayed version of CLK1. The duty cycle at the output latch in percentage
is :

C l-—-Tcm—-‘I i
LRI : . DD-lauhQ_T.oqn
widd e CLR2 o |
Teu/S
(1) 30% (2) 28%
(3) 34% 4) 32%

' PHD/URS-EE-2019 (Electronics & Communj
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58.

The logic function f(X, Y) realized by the given circuit is

@ AND
(4) NAND

(1) NOR
3) XOR

59.

In the circuit shown below, a positive edge-triggered D flip-flop is used for
sampling input data D, using clock CK. The XOR gate outputs 3.3 volts
for logic HIGH and 0 volts for logic LOW levels. The data bit and clock
periods are equal and the value gf AT/T,,=0.15, where the parameters
AT and T, are shown in the figure. Assume that the flip-flop and the
XOR gate are ideal. If the probability of input data bit (D, ) transition in
each clock period is 0.3, the average value (in volts) of the voltage at node
X, is . ' '

;\D—n\ Ih-—Tck———u
ool ™ e [ LT LT
D tip-flop - Dy . X X
ax | B
(:u.——-—-l ' Thar —ar =ar
(1) 1.6148 (2) 0.5148
(3) 0.8416 (4) 1.8415

PHD/URS-EE-2019 (Electronics & Communication Engg.) Code-A
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60. |. For programmable logic functions, which type of PLD should be used
(1) PLA (2) PAL
(8) CPLD (4) SLD
61. | When 8051 wakes up then 0x00 is loaded to which register
(1) DPTR (2) SP
@) PC (4) PSW
62. | On power up, the 8051 uses which RAM locations for register RO-R7
(1) 00-2F (2) 00-7F
(3) 00-07 (4) 00-OF
63. | In 8086 microprocessor during comparison operation, the result of
comparing or subtraction is stored in
(1) memory (2) registers
(3) stack (4) none of the above
64. | Which segment of the 8086 contains the actual assembly language
instructions to be executed by the microprocessor
(1) Data Segment (2) Code Segment
(8) Stack Segment (4) Extra Segment
65. | Arandom variable ‘X takes values—0.5 and 0.5 with probabilities % and %,

respectively. The noisy obser}ration of Xis Y=X+ Z where Z has uniform
probability density over the interval (-1, 1). X and Z are independent. If
the MAP rule based detector outputs * X as

S 05, Y<a
| 05, Y2a
then the value of o (accurate to two decimal places) ig
(1) 0.6 (2) 0.25
3 04 4) 0.7

PHD/URS EE-2019 (Electronics & Communication Engg) Code-A
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66. tl‘b_e phenomenon leading to avalanche breakdown in reverse biased diodes
18 known as

(1) Auger recombination (2) Mode hopping

(8) Impactionization (4) Extractionization

67. | Why VHF, UHF and microwave sighals used in satellite communication
| (1) More bandwidth

(2) -More spectrum space

(3) Arenot difﬁ'acted by ionosphere

(4) Economically viable

68. | The free space model of propagation réfers to
1. Unobstructed line of sight between transmitter and receiver.

2. Satellite communication systems and microwave line of sight radio
links.

3. Propagation along the ground surface.

(1) ‘1 and 2 are correct

(2) 1 and 3 are correct

(8) 2 and 3 are correct

(4) All are correct

69. The material used to construct a variable reluctance stepper motor with

galient poles is
(1) Paramagnetic (2) Ferromagnetic
(8) Diamagnetic 4) Non-magnetic

PHDURS-EE-2019 (Electronics & Communication Engg,) Code-A
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70. | Consider the network shown below with R, = 1Q, R, = 2Q and R,=3Q.
The network is connected to a constant voltage source of 11V.

The magnitude of the current (in amperes, accurate to two decimal places)
through the source is

1) 8A ' @) 6A
@ TA @ 10A

71. | A rectangular waveguide of internal dimensions a x b(a > b), the cut-off
frequency for the TE,, mode is the arithmetic mean of the cut-off

frequencies for TE, mode and TE,, mode. If a = \5¢py the value of

b(in cm) is
(I) 1cm (@) 2cm
(3 4cm (4) 8cm

PHD/URS-EE-2019 (Electronics & Communication E
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72. Conside.r a straight, infinitely long, current carrying conductor lying on
the z-axis. Which one of the following plots (111 linear scale) qualitatively

represents the dependence of H, oil r, where H, is the magnitude of the

az'n?nuthal component of magnetic field outside the conductor and r is the
radial distance from the conductor

SR S R L S PSR -L‘-'L...é..‘, ety

Hys. ' | H,

) o \
@) \ @ \

73. | Ahelix is used in a travelling wave tube to
(1) -Increase the speed of electron beam

(2) Decrease the speed of electron beam
(3) Increasethe speed of electromagnetic wave along the axis of the tube

(4) Decrease the speed of electromagnetic wave along the axis of the tube

4. | Which one of the following diodes provides high range of variable resistance
(1) PN Junction Silicon Diode (2) Schottky Diode
(8) Varactor Diode 4) PIN Diode

76. | Which one of the following diodes w111 be most suitable for makmg h1gh
power transmitter
(1) PN Junction Diode (2) GUNN Diode

(38) TunnelDiode . - (4) Schottky Diode

PHD/URS-EE-2019 (Electronics & Communication Engg.) Code-A
- (23)
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76. | Two identical transmitting and receiving antennes with gain of 15 dBi gt

2.45 GHz are separated by a distance of 3 km.- If the transmitted power ig

20W, the power received will be
(1) -112.8dBm | (2) —78.4dBm

(3) -52.8dBm | (4) -36.8dBm

117,

The phase velocity of electromagnetic waves in a hollow metal waveguide

is
(1) Equal to group velocity

(2) Greater than velocity of light in free space
(3) Lesser than velocity of light in free space '
(4) Equal to velocity.of light in free space

78.

A lossless A/2 line ha\}ing:characteristic impedance =70.7Q is terminated
with 100Q). The input impedance Qf this line is

® 500 @ 1070
@.10Q . @) 2000 -

79.

e

The electric field component of a plane wafre travelling in a lossless
dielectric medium is given by : .

z - R .
E(z, t} = 2 cos(10% _:E) Vim. The wavelength (in m) for the wave is

(1) 889 @ 798
(3) 4.87 4) 623

PHDURS-EE-2019 (Blectronics & Communiomiio—r— L
I | g | ucation Engg) CodeA
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80.

The magnitude of the transmitted electric field component (in V/m) after

Coasider a uniform plane wave with amplitude (E,) of 10 V/m and 1.1 GHz
frequency travelling in air, and incident normally on a dielectric medium

with complex relative permittivity (g,) and permeability (p,) as shown in
the figure,

Alr
N =120n4)

TEl=40W/m
Freq=1.1GH2

it has travelled a distance of 10 cm inside the electric region is
(1) 0.2 (2) 0.3
3 01 4) 04

81.

Consider sinusoidal modulation in an AM system. Assuming no over-
modulation, the modulation index(p) when the maximum and minimum
values of the envelope, respectively, are 3Vand 1V, is

1) 1.0 (2) 0.6

(3) 15 4) 2.0

82,

Coherent orthogonal binary FSK modulation is used to transmit two
equi-probable symbol waveforms S,(t) = O.cos 27t and S,(t) = dicos2nf, |

where o = 4mV. Assume an AWGN channel with two-sided noise power
spectral density N/2 = 0.5 X 102 W/Hz. Using an optimal receiver and

the relation |
1 -v112
Qo= [ea
the bit error probability for a data rate of 500 kbps is
D Q@ (@ Q@)
@) QM 4) QU42)

PHD/URS-EE-2019 (Electronics & Communication Engg.) Code-A
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83. | Asinusoidal signal of 2 ki frequency is applied to a delta mo e
sampling rate and step-size A of the delta modulator are 20,?00 sample
Persecond and 0.1V, respectively. To prevent slope overload, the maximur
amplitude of the sinusoidal signal (in Volts) is
(1) 12xn 2 U=
3) 2/n @ = i
84. | The transmitted signal in a GSM system is of 200 kHz band.w1dth and 8
users share a common bandwidth using TDMA. If at a given time 12 userg
are talking in a cell, the total bandwidtl: of the signal received by the base
station of the cell will be at least (in kHz)
(1) 300kHz (2) 400kHz
(8) 450 kHz (4) 500 kHz
85. | Light from free space is incident at an angle 0°, to the normal of the facet
of a step-index large core optical fibre. The core and cladding refractive
indices are n,=1l5andn, =14, respectively. The maximum value of 6 (in
degrees) for which the incident light will be guided in the core of the fibre
is :
- _ ]
g‘;zge n, (cladding) 7
5 n, (core) 7
o
Light . \
(1) 35 (2) 32.58
(3) 34 4) 37
86. | Consider the signal
s(t) =m(t) cos(27:fct) + ml(t)sin(‘?nf;)
Where m (t) denotes the Hilbert transform ¢ X .
m(t) is ve;'y small compared to f. The signal i(lt];(i? : nd the bandwidth of
(1) high-passsignal
(2) low-passsignal
(8) band-pass signal
(4) double sideband suppressed carriey signal
PHD/URS-EE-2019 (Electronics & Communigmfi—s— o

(26) tion Engg) Code-A

Scanned by CamScanner



Code-A

Quostion .
d No. Questions

87. 1 Intho system shown in Figure (a), m(t) is a low-pass signal with bandwidth
W Hz. The froquency response of the band-pass filter H(f) is ghown in
Figure (b). Ifit is desired that the output signal z(t) = 10x(t). The maximum
value of W (in Hz) should be strictly less than

f = - b H(f) t
! x@ m(f)cos(2400nt!| Amplifier y(t) = 10x(0) + x (r)> Plard- s z(1)
| ' filter ,
(@)
f)
--------- l YR LT
-1700 -700 0 700 1700 f(H2)
_ (1) . '
(1) 450 | (2) 400
(8) 360 (4) 500

88. | The waveform of a periodic signal x(t) is shown in thg figure.
A\ 1)

A signal g(t) is defined by g(t) = x(t—;) The average power of g(t) is
@ 2 @ 7
@3) 6 : (4) 8

PHD/URS-EE-2019 (Electronics & Communication Engg) Code-A
| @7
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89. | Inaproportional temperature controller, if the quantity un
increases the offset will
(1) increases
(2) decreases
(8) remains unaffected
(4) increases first and then decreases after a threshold
90. | If a Nyquist plot of G(jo) H(jo) point for a closed loop system passes
through (-2, jO) point in GH plane, what would be the value of gain margin
of system in dB
(1) 0dB (2) 2.0201dBs
(3) 4.021dB (4) 6.0205dB
91. | Consider the state space system expressed by the signal flow diagram
shown in the figure. ‘
The corresponding system is
(1) always controllable (2) always observable
(3) alwaysstable (4) always unstable
92. | ATRIAC is equivalent to two SCRs in i

(1) parallel ‘ (2) series

(3) inverse parallel (4) none of the aboye

PHD/URS-EE-2019 (Electronics & Communicatiow

(28)
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93. | The VI Characteristics for a TRIAC in the first and third quadrants are
essentially identical to those of in the first quadrant.
; (1 Transistor (2) SCR
' (3) UJT ‘- (4) None of the above
| 94. | A device that does not have gate terminal is
(1) TRIAC {2) FET
(3) SCR (4) DIAC
95. | In an unregulated power supply, if input ac &oltage increases, the output
voltage
(1) Increases : (2) Decreases
(8) Unchanged ~(4) Becomes zero

96. | SMPS is based on the principle of
| (1) Phase control (2) Integral control
(3) Chopper (49) MOSFET

97. | Piezoelectric crystals

(1) float on water

(2) dissolve in water

(8) are not soluble in water

(4) absorb water

98. | Operation of a thermocouple is governed by
(1) Peltier effect (2) Seebeck effect
(8) Thomson Effect (4) All of the mentioned

PHD/URS-EE-2019 (Electronics & Communication Engg.) Code-A
(29)
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99. | Aspectrum analyser is used to measure
(1) frequency |

(2) loss angle of dielectric

(8) harmonics

(4) insulating resistance

100. | Oscilloscope is a
(1) Ohmmeter (2) Ammeter
(3) Voltmeter ' (4) Multimeter

i

PHD/URS-EE-2019 (Electronics & Communication Engg) Goqes
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1. | A rectangular waveguide of int_e.rnal dimensions a'x b(a > b), the cut-off
frequency for the TE , mode is the arithmetic mean of the cut-off

frequencies for TE,; mode and TE, mode. If a = v5cm the value of
b(nem)is .

(1) lem L (2) 2cm
(3) 4cm ' (4) 8cm

2. | Consider a straight, infinitely long, current carrying conductor lying on
the z-axis. Which one of the following plots (111 linear scale) qualitatively

represents the dependence of H¢ oil r, where H¢ is the magnitude of the

azizputh'al component of magnetic field outside the conductor and r is the
radial distance from the conductor ; '

. |
SR H,

@il i - 2)

ing wave tube to
f electron beam

e B 23

ion Engg) Code B
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0. _ :
: : :able resistance
4. | Which one of the following diodes provides high range of variable
2) Schottky Diode

(1) - PN Junction Silicon Diode
(4) PIN Diode

(3) Varactor Diode
r making high

s will be most suitable fo

Which one of the following diode

power transmitter
2) GUNN Diode

(1) PN Junction Diode
(4) Schottky Diode

(3) Tunnel Diode
anas with gain of 15 dBi a}t

ng ante

£3 km. If the transmitted power 18

Two identical transmitting and receivi
9 45 GHz are separated by a distance 0
20W, the power received will be
@) -78.4dBm

(1) -112.8dBm
(4) -36.8dBm

(3) -52.8dBm
etal waveguide

The phase velocity of electromagnetic waves in & hollow m

9

(1) Equal to group velocity

(2) Greater than velocity of light in free space
an velocity of light in free space

(3) Lesser th
(4) Equal to velocity of light in free space

i

A lossless M2 lineAha_ving characteristic impedance = 70.7 Qis terminated

with 100Q. The input impedance of this line is

1) 50Q (@ 7079 3) 100Q (4 2000

The electric field component of a plane wave travelling in a lossless dielectric

medium is given by

E(Z’ :c) =9 i‘;'os( 10% -—%) 'V/rﬁ. Tliéiwavelength (in m) for the wave is

o @ 18 _ @48 @ 62
PHD/URS-EE-2019 (Electronics & Communication Engg.) Code-B
i e
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_(1)1 02

Consider a uniform plane wav
frequency travelling in air, anc

‘with complex relative permitti
the figure.

‘The mag‘mtude of the transmitted electric field component (1n V/m) after
it has travelled a distance of 10 cm inside the electric region is :
=0y 03: (3 01 4 04

In the circuit shown, choose the correct timing d1agram of the output(y)
from the given wave

e with amphtude (Eo) of 10 V/m and 1.1 GHz
d incident normally on a dielectric medium

ivity (¢,) and permeability (u,) as shown in
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12. | All the logic gates shown in the figure have a pr opagai.:ion delay o.f 20 ng,
Let A=C=0and B =1 until time t = 0. At t =0, all the inputs lip Qe A=
C =1 and B = 0) and remain in that state. For t > 0, output Z = 1 for 3
duration (in ns) of
A %
C
(1) 20 (2) 40
(3) 35 (4) 25
13. | Inthe latch circuit shown below, the NAND gates have non-zero, but unequal

propagation delays. The present input condition is: P=Q ='0". If the input
condition is changed simultaneously to P =Q = ‘1’, the outputs XandY are

© X1, Y=

| @ eitherX=1,Y=0orX=0,Y=7

(3) eltherX firn‘l"’- Y=TorX=0,Y=0

W Sca'nhed'by CamScanner
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14. | A 4-bit shift register circuit cdnﬁgured for right-shift operation, D>A
A:;%CBD—) C, C-D is shown below. If the present state of the shift ;'egistex"
18 = 1101, the number of clock cycles required t
R > quired to reéch the state
A B
D. £ & D
" Clock
1 10 @ 1
3 12 (B9

15. | Which one of the following gives the simplified sum of products expression
for the Boolean function F= m + m, + m, + m  + m, where ‘m’ are min
terms corresponding to the inputs A, B and C with A as the MSB and C as

the LSB
a 4 344 BC+ABC

&

@ AC+AB+ABC

@ 4C
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16. / A Finite State Machine (FSM) is implemented using the D flip-flops A ang
B, and logic gates, as shown in the figure below. The four possible states of
the FSM are Q,Q, =00, 01, 10 and 11.
§ Q 2 n o~ Qg
A L B
k@] X ek o @
Assume that X1N is held at a constant logic level throughout the operation
of the FSM. When the FSM is initialized to the state Q,Q,=00 and clocked,
after a few clock cycles, it starts cycling through
(1) all of the four possible states if X \ =1
(2) three of the four possible states if Xy=0
3) only two of the four possible states if X , = 1
i @ ‘only two of the four possible states if X, =0
~ 17. | Consider the D-Latch shown in the figure, which is transparent when its
| clock input CK is high and has zero propagation delay. In the figure, the

clock signal CLK1 has a 50% duty cycle and CLK2 is a one-fifth period

delayed version of CLK1. The duty cycle at the output latch in percentage

18 ,
. '
@ 3% (4 3%

Lo A G S
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18. | The logic function f(X, Y) realized by the given circuit is

|@ NOR @ AND 3) XOR (4 NAND

19

In the circuit shown below, a positive edge-triggered D flip-flop is used for

- | samphngmput data D, using clock CK. The XOR gate outputs 3.3 volts fo)

ogx GH and 0 volts for logic LOW levels. The data bit and clock periods

the value of AT/ T, =0.15, where the parameters AT an¢
W1 1n the figure. Assume that the flip-flop and the XOR gats

the probability of input data bit (D,) transition in each clock
average value (in volts) of the voltage at node X, is

Scénned by CamScanvner
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21. In the differential ampliﬁer shown in the ﬁgure’ the magﬁlst;lectivgiythl?
common-mode and differential-mode gains are A, and A, T :
the resistance RE is increased, then
| VCC
R, Re
Ve
4
Vi 7
-0
RE I,
—VEE
(1) A, increases ° (2) common-mode rejection ratio increases
(3) A, increases (4) common-mode rejection ratio decreases
The feedback topology in the amplifier circuit (the base bias circuit is not

shown for simplicity) in the figure is

—

| @) Voltage shunt feedback (2) Current series feedback
18 Currentshunt feedback (4) Voltage series feedback

tr *ﬁi&:g&?;;ﬁ:municaﬁon Engg.) Code-B
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40. | In CMOS inverter, transistor is a switch having
(1) infinite on resistance (2) finite off resistance
(3) buffer (4) infinite off resistance
41. | Consider the state space system expressed by the signal flow d1agram
shown in the ﬁgure
The corresponding system is
(1) always controllable (2) always observable
L (3) always stable | (4) always unstable
42. | A TRIAC is equlvalent totwoSCRsin
1 L) pamllel (2) series
e (3) mverse para]lel (4) none of the above
43, | The V I Charactenstlcs for a TRIAC in the first and third quadrants are
‘essentlally 1dent1cal to those of in the first quadrant.

"‘:'(1) Transnstor ) SCR

(4) None of the above

hat does not have gate terminal is
. (O IET
(4) DIAC

Commumcatlon Engg.) Code-B
9
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2 ncreases,
45. | In an unregulated power supply, if input ac voltage 1
voltage

(1) Increases

(3) Unchanged

(2) Decreases

(4) Becomes zero

46. | SMPS is based on the principle of
(1) Phase control (2) Integral control
(3) Chopper (4) MOSFET
47. | Piezoelectric crystals
(1) float on water (2) dissolve in water
(3) are not soluble In water (4) absorb water
48. | Operation of 5 thermocouple is governed by

(1) Peltier effect (2) Seebeck effect
(3) Thomson Effect (4) All of the mentioned
49,

‘A spectrum analyser is used to measure

(1) freq‘uenéy (2) loss angle of dielectric
3) harmonics 4) insulating resistance

0. Oscilloscope is a
| (1) Ohmmeter
(3 Voltmeter

(2) Ammeter

51,
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52. | On power up, the 8051 uses which RAM locations for register RO-R7
(1) 00-2F (2) 00-7F
(3) 00-07 (4) 00-OF

53 In 808§ microprocessor during éomparison operation, the result of
comparing or subtraction is stored in

(1) memory (2) registers

3) stack (4) none of the above

54. | Which segment of the 8086 contains the actual assembly language
instructions to be executed by the microprocessor

(1) Data Segment (2) Code Segment
(3) Stack Segment  (4) Extra Segment

55. | Arandom variable ‘X takes values—0.5 and 0.5 with probabilities % and %,
respectively. The noisy observation of Xis Y= X+ Z, where Z has uniform
probability density over the interval (-1, 1). X and Z are independent. If
the MAP rule based detector outputs * X as

& -0.5, Y<a
05, Y=o

then the value of a. (accurate to two decimal piaces) is
ok (D) 05 iy (2) 0.25
@04 4) 0.7

The :ﬁliénor“‘xf;enon leading to avalanche breakdown in reverse biased diodes

(1) Auger recombmatlon

3) Imp ct ionization

& é&mﬂiﬁnication Engg) Code-B
(15) :
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60. | Consider the network shoWn below with R =1Q R,=2Qand R,=3Q). The
network is connected to'a constant voltage source of 11V.

The magnitude of the current (in amperes, accurate to two decimal places)
through the source is ;

1) 8A (2) 6A
@).aTAn lso | 4 10A

61. | Consider sinusoidal modulation in an AM system. Assuming no over-
modulation, the modulation index(p) when the maximum and minimum
values of the envelope, respectively, are 3Vand 1V, is

1) 1.0 | 05
(3) 1.5 | 4) 20

| PI-IDIURS—EE—2019 (Electromcs & Commumcatlon Engg) Code-B
. ' (17) <
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62.

®B) Q@ 4) Q@2)

Coherent orthogonal binary FSK modulation is used to transmit two equy;.
probable symbol waveforms S,(¢) = O.cos 21f;t and S,(t) = olcos 2T ft, Wherg

o =4mV. Assume an AWGN channel with two-sided noise power spectra|
density N /2= 0.5 x 10-'2 W/Hz. Using an optimal receiver and the relatioy

the bit error probability for a data rate of 500 kbps is
1) Q@ (2) Q2+2)

63,

@ 12n | (D) /n
O @ =

A sinusoidal signal of 2 kHz frequency is applied to a delta modulator. The
sampling rate and step-size A of the delta modulator are 20,000 sample

per second and 0.1V, respectively. To prevent slope overload, the maximum
amplitude of the sinusoidal signal (in Volts) is

64.

The transmitted signal in a GSM system is of 200 kHz bandwidth and 8
users share a common bandwidth using TDMA. If at a given time 12 users
are talkingin a cell, the total bandwidth of the s1gnal received by the base
station of the cell W111 be at least (in kHz)

(1),*300kHz
@ 400kHz
) 450kHz
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65. | Light from free space is incident at an angle 0°, to the normal of the facet
of a step-index large core optical fibre. The core and cladding refractive
indices are n, = 1.5 and n, = 1.4, respectively. The maximum value of 6,(in
flegrees) for which the incident light will be guided in the core of the fibre

18

g;::e n, (cladding) : J
) ] n, (core)
Has 74
Light \
(1) -35
@ 3258
@) 34
(4)7 » 37 .

66. | Consider the signal
s(t) = m(t) cos(2nft) + m (t)sin(2nft)

Where m (t) denotes the Hilbert transform of m(t) and the bandwidth of
m(t) is very small compared to . The signal s(t) is a

(1) high-pass signal

(2) low-pass signal

(8) band-pass signal

(4) double sideband s_uppre_ss'e'd carrier signal

| HDIURS—EE—2019 (Electromcs & Commumcatlon Engg) Code-B
(19) ' |
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69. | In aproportional temperature controller, if the quantity under the heater
increases the offset will

(1) increases
(2) decreases
(3) remains unaffected

(4) increases first and then decreases after a threshold

70. | If a NYQUiSt. plot of G(jo) H(jo) point for a closed loop system passes
through (-2, J0) point in GH plane, what would be the value of gain margin

of system in dB
0B o (2) 2.0201dBs
(3 4021dB- (4 6.0205dB

71. | The amplifier circuit shown in the figure is implemented using a
compensated operational amplifier (op-amp), and has an open-loop voltage
gain A = 10°% and an open-loop cut-off f frequency. The voltage gain of the
amplifier at 156kHz, in V/Vis

R2: K02
YW

'E —0 V)

(1) 443 . (2) 46.2
(3) 546 (4 847

PI-IDIURS—EE—2019 (Electromcs & Communlcatlon Engg) Code-B
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78.

An i i + de a 2.2V peak sine Wavye across g |
amplifier operating from +3V provi e as an input from |

100 ohm load when provided with a 0.2V peak sine wave |
which 1.0 mA current is drawn. The average current 11 each supply is
measured to be 20mA. What is the amplifier efficiency |
(1) 25.2% (2) 30.2%
B) 20.2% (4) 35.2%

79.

Which of the following 1s not true ;

(1) both transformer and amplifier can provide voltage gain.
(2) both transformer and amplifier can provide current gain.
(3) both transformer and amplifier can provide power gain.

(4) None of the above

80.

FSK reception uses
(1) Correlation receiver and PLL (2) PLL only

(3) Correlation receiver only (4) None of the above

" 8l.

Norton's theorem states that a complex network connected to a load can
be replaced with an equivalent impedance

(1) in series with a current source

(2) in parallel with a voltage source

(3) in series with a voltage source

(4) in parallel with a current source

" 82

Iﬁ the figure shown below, the ideal switch has been open for a long tim?
If it is closed at t = 0, then the magnitude of the current (in mA) through

the 4k Q) resistor at t = 0+ is

SkQ 4kQ 1k
ANV

R
1

| 'l‘.w"F i t=0

@ 12Amp (3 15Amp (4) 2Amp
ronics & (ggmmanicafidn Engg) CodeB
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83. ’g‘he Bpolean expression converted into the canonical product of sum (POS)
orm is

FX Y 2)=XYZ +XYZ +XYZ +XYZ
(1) (X+Y+2) (X+Y+Z ) (X+Y +Z )(X +Y+Z )
Q) (X+Y +Z) (X +Y+Z ) (X +Y +Z)( X +Y +Z )
Q) (X+Y+Z)(X+Y+Z ) (X+Y +Z)(X +Y +Z )
@) (X+Y +Z ) (X +Y+Z) (X +Y +Z)(X+Y+Z)

84. | Inthe given circuit, the max1mum power (in Watts) that can be transferred
to the load R, is _

(1) 1649 (2 3283 (9 282 (9 3123

85. In the given circuit, the values of V, and V, respectively are

W 1, 35v o @ W, 30V
OF 5v 25v (4) ov 2ov -

sy .,] R P -,':'J;.:.»., GER Ry N
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89. | In the given circuit, each resistor has a value equal to 1

2) 113Q ‘
4) 8/15Q

rcuit shown has been closed for a long time. It is
ad remains open after that. Assume that the diode
. and zero forward voltage drop- ;

Scanned yCScénnr |
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For the circuit shown below, I, =80 mA and I, = 4mA. Transistors T, and
T, are identical. Assume that the thermal voltage V,is 26 mV at 27°C At
50°C the value of the voltage V,, =V, -V, (in mV) is

(1) 87.14 2 83.15
(3) 84.12 4) 81.13

95. The mternal quantum efficiency of LEDs decrease exponentially when the

temperature
(1) decreases (2) increases
(3) remains constant . (4) none of these

7 96 W'hlch of the followmg is/are true
(i) Graphene is an extremely thin three dimensional form of carbon.

(i) In aqueous solution, graphene can bind negatively charged ion.

(1) Only 1 (2) Only2
(3) Both 1and 2 ‘ (4) Neither 1 nor 2

. 97 ~Carbon nano tubes can store
(1) Nitrogen o ;
| ® Hydrogen | ' (4) Peroxides

(2) Carbondioxide

PHD/URS—EE—2019 (Electromcs & Commumcatlon Engg.) Code-B
: o (29)
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1. | The amplifier circuit shown in the figure is implemented using a
compensated operational amplifier (op-amp), and has an open-loop voltage

gain A = 10°, and an open-loop cut-off /. frequency. The voltage gain of the
amplifier at 16kHz, in V/V is

R,= 79k0y

Rl = k0
AW

(1) 443 (2) 45.2
(3) b54.6 (4) 34.7

2. | For the op-amp based circuit as shown below by assume the op-amp to be
ideal the voltage (in volts, correct to one decimal place) at node A, connected
to the negative input of the op-amp as indicated in the figure is

_ oV
1V N :
1) 14V @) 2.0V
3 05V 4 09V
3. | Bistable circuit is also known as
(1) Latch (2) Gate
(3) Flip-Flop (4) Bidirectional Circuit
PHD/URS-EE-2019 (Electronics & Communication Engg.) Code-C
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4. | A monostable multivibrator can also be termed as _

(1) Full Astable multivibrator (2) Half Astable multivibrator
(3) Half Bistable multivibrator (4) Full Bistable multivibrator
5. | The circuit shown in the figure has anideal opamp. The oscillation frequency
and the condition to sustain the oscillations, respectively, are

(1) UCRandR,=R, @ 1/CRandR,=4R,
(3) 1/2CRandR,=R, (4 1/2CRandR,=4R,

6. | The voltage gain for the CE transistor amplifier shown below with
R, = 10 kQ R,= 20 kQ, R= 4kQ, R;= 3.3 kQ, p= 100, R,= 10kQ and

R;=50Q1is
(1) 120 (2) -110
@) 112 @ -104
PHD/URS-EE-2019 (Electronics & Communication Engg.,) Code-C
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A 4:1 multiplexer is to be used for generating the output carry of a full
adder. A and B are the bits to be added while C,, is the input carry and C,..

is the output carry. A and B are to be used as the select bits with A being
the more significant select bit.

Y-
]
Viux | Cou

Iz—

I

3 e—

wn

0

—

S
|
A
Which one of the following statements correctly describes the choice of signals
to be connected to the inputs Iy I, I, and I, so that the output is C,..
1 I;=0,I,=C_, L=C_,andI =1

=11 =C 12=Cinand13=1
3 I,=01I=0, Iz=1andI3=Cm

0=0,1=C., L= land[,=C,

mn

U

8. | An amplifier operating from +3V provide a 2.2V peak sine wave across a
100 ohm load when provided with a 0.2V peak sine wave as an input from
which 1.0 mA current is drawn. The average current in each supply is
measured to be 20mA. What is the amplifier efficiency

(1) 25.2% (2) 30.2%
(3) 20.2% (4) 35.2%

9. | Which of the following is not true
(1) both transformer and amplifier can provide voltage gain.
(2) both transformer and amplifier can provide current gain.

(3) both transformer and amplifier can provide power gain,
(4) None of the above

10. | FSK reception uses

(1) Correlation receiver and PLL (2) PLL only
() Correlation receiver only (4) None of the above

PImIU'RS;EE-2019 (Electronics & Communication kEngg.) Code-C
| (3)
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11.

Norton's theorem states that a complex network connected to a load can
be replaced with an equivalent impedance

(1) in series with a current source |
(2) inparallel with a voltage source
(3) in series with a voltage source

(4) inparallel with a current source

12, In‘th.e figure shown below, the ideal switch has been open for a long time.
If it is closed at t = 0, then the magnitr-de of the current (in mA) through
the 4k Q) resistor at t = 0+ is

5KQ 4k ke |
AAN "\:’\M-* A
i— ‘
(1) 1Amp
(2) 1.2Amp
(3) 1.5Amp
(4 2Amp
18, | The Boolean expression converted into the canonical product of sum (POS)

form is
FX,Y,2)=XYZ +XYZ +XYZ +XYZ
(1) (X-;~Y+Z) (X+Y+Z ) (X+Y +Z J(X +Y+Z )
©@) (X+Y +2) (X +Y+Z ) (X +Y +Z)(X +Y +Z )
B) (X+Y+Z) (X +Y+Z ) (X+Y +Z)(X +Y +Z )
@) (X+7 +Z ) (X +Y+Z) (X +Y +Z)(X+Y+Z)

PHD/URS—EE—-2019 (Electrohics & Communication Engg.) Code-C
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14. | Inthe given circuit, the maximum power (in Watts) that can be transferred
to the load R, is
pit)
M
4l Ve 3 la R,
(1) 1.649 (2) 3.283
(3) 2.832 (4) 3.123
15. | In the given circuit, the values of V, and V, respectively are
m.
ANN—
b ,
+ 21 +
V2 5a < 4 v,

(1) 15V,35V (2) 10V, 30V

(3) 5V,25V (4) 0V, 20V

16. | An FIR system is described by the system function
7 .3
] —_ + —z2
HZz) =1+1+ zz“ 52

The system is

(1) maximum phase (2) minimum phase

(3) mixed phase (4) zero phase

PHD/URS-EE-2019 (Electronics & Communication Engg.) Code-C
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17. | The input-output relationship of a causal stable LTI system is given as
Yin] = aylo-1+pxl]
If the impulse response h[n] of this system satisfies the condition

Yo h(n)=2
the relationship between o and p is
(1) a=1-p/2 (2 a=1+p/2
B) oa=2p 4) a=-2p

18, | For the discrete-time system shown in the figure, the poles of the system
transfer function are located at

X[n] .@ , .@ Yn]

=

6
L_ z-1 q__i_— Z71 e

1 2,3 2 %,3
3) %,1/3 4) 2,1/3
19. | In the given circuit, each resistor has a value equaltol

um
WV,
= = :>—wm—
o—-—y’\\\ |
b

What is the equivalent resistance across the terminals a and b

alwn

(1) 1/6Q 2) 1/13Q
(3) 9/20 Q 4) 8/16Q
PHD/URS-EE-2019 (Electronics & %())mmunication Engg.) Code-C
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20. | The switch S in the circuit shown has been closed for a long time. It is

opened at time t = 0 and remains open after that. Assume that the diode
has zero reverse current and zero forward voltage drop-

T T N T T T

0

v 10pF== Ve

The stéady state magnitude of the capacitor volfage V, (in volts) is
(1) 100 (2) 105 3 92 4 8

21, | A silicon bar is doped with donor impurities N, = 2.25 x 10 atoms/cm?,
Given the intrinsic carrier concentration of silicon at T = 300 K is
n,= 1.5 X 10" em, Assuming complete impurity ionization, the equilibrium
electron and hole concentrations are

(1) n,=1.5%10%cm™, p = 1.5 % 10° crn~®

(@ n,=15x10"cm™ p,=1.5x 10" cm™
(3) n,=2.25x10%cm3, p,=1.5% 100 cm™
@) 1n,=2.25x 10% cm=, p, =1 % 105 c-®

22. | Consider an abrupt PN junction (at T = 300 K) shown in the figure below.
The depletion region width X on the N-side of the junction is 0.2 pm and
the permittivity of silicon (g ) is 1.044x107 F/m. At the junction, the
approximate value of the peak electric field (in kV/em) is

P-region ||~ !N-rogion
Nps>Np }l‘_ = N 10’

(1) 2540- (2) 28.32 (3) 30.66 (4) 3242

PHD/URS-EE-2019 (Electronics & Communication Engg.) Code-C
| M
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23.

———

When a silicon diode having a doping concentration of N, =9x10" em= on
p-side and N, =1 X 10' cm™ on n-side is reverse biased, the total depletion
width is found to be 3pum. Given that the permittivity of silicon is
1.044x1072 F/m, the depletion width on the p-side and the maximum electric

field in the depletion region, respectively, are
(1) 2.7pmand 2.3%10°V/em (2) 0.3um and 4.15x10°V/em
(3) 0.3pm and 0.42x105V/em (4) 2.1um and 0.42x10° V/em

24,

For the circuit shown below,I =80mA and I, = 4mA. Transistors T, and T,
are identical. Assume that the thermal voltage V,is 26 mV at 27°C At
50°C, the value of the voltage V, =V, -V, (in mV) is

(1) 87.14 (2) 83.15
(3) 84.12 (4) 81.13

26.

The internal quantum efficiency of LEDs decrease exponentially when the
temperature

(1) decreases

(2) increases

(3) remains constant
(4) none of these

_

PHD/URS-EE-2019 (Electronics & Communication Engg.) Code-C
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26. | Which of the following is/are true |
(1) Graphene is an extremely thin three dimensional form of carbon.

@i1) Inaqueous solution, graphene can bind negatively charged ion.

(1) Onlyl (2) Only2
(83) Both1land2 (4) Neither 1 nor 2
27. | Carbon nano tubes can store
(1) Nitrogen (2) Carbondioxide
(3) Hydrogen (4) Peroxides

28. | What does the ‘Chirality’(n, m) denote for carbon nanotubes

(1) the chirality is single walled or multi-walled.

(2) the CNT is insulating or metallic.

(3) A direction that the graphene sheet is rolled up to form a tube.
(4) A direction that the CNT extends along

29. | Graphene epitaxial growth by thermal annealing of SiC 1s completed by

(1) Silicon sublimation during annealing, while carbon atoms remain on
the surface.

(2) Segregation to condense a carbon layer on top of surface.
(3) An oxidation process to remove silicon atoms.

(4) A reduction process to rearrange carbon atoms on the surface.

30. | Which one of the following is most famously known as solar grade silicon
(1) Crystalline Silicon

(2) Crushed Silicon

(3) Powdered Silicon

(4) Silicon

PHD/URS-EE-2019 (Electronics & Communication Engg.) Code-C
©

Scanned by CamScanner



Code-¢

T
uestion -
No. Questions
31.

Consider the state space system expressed by the signal flow diagram
shown in the figure.

The corresponding system is

(1) always controllable (2) always observable
(8) always stable (4) alwaysunstable
32. | ATRIAC is equivalent to two SCRs in .
(1) parallel (2) series
(3) inverse parallel (4) none of the above
33. | The V-I Characteristics for a TRIAC in the first and third quadrants are
essentially identical to those of —_inthe first quadrant.
(1) Transistor (2) SCR
(3) UJT | (4) None of the above
34. | A device that does not have gate terminal is
(1) TRIAC (@) FET
3 SCR (4) DIAC
85. | In an unregulated power supply, if input ac voltage increases, the output

voltage
(1) Increases (2) Decreases

(3) Unchanged (4) Becomes zero

PHD/URS-EE-2019 (Electronics & Communication Engg,) Code.C
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86. | SMPS is based on the principle of
(1) Phase control (2) Integral control
(3) Chopper (4) MOSFET |

37. | Piezoelectric crystals
(1) float on water
(2) dissolve in water
(3) are not soluble in water
(4) absorb water

38. | Operation of a ';hermocouple is governed by
(1) Peltier effect (2) Seebeck effect
3) | Thomson Effect (4) All of the mentioned

39, |A spectrum analyser is used to measure
(1) ' frequency'
2) loss angle of dielectric
(3) harmonics
(4) insulating res1stance

40. Osci]los.coj;)e is a
(1) Ohmmeter ~ (2) Ammeter
(3) Voltmeter - (4) Multimeter

41, | When 8061 Wakés ﬁp then 0x00 is loaded to which register

- | DPTR (2) SP
(3) PC 4) PSW

PI-IDIURS—EE—2019 (Electronics & Communication Engg) Code-C
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42,

On power up, the 8051 uses which RAM locations for register RO-R7
(1) 00-2F ) 00-7F
3) 00-07 (4) 00-OF

43.

In 8086 microprocessor during comparison operation, the result of
comparing or subtraction is stored in ‘

(1) memory (2) registers
(3) stack (4) none of the above

Which segment of the 8086 contains the actual assembly language

instructions to be executed by the microprocessor
(1) Data Segment (2) Code Segmenf
(3) Stack Segment (4) Extra Segment

Arandom variable ‘X takes values —0.5 and 0.5 with probabilities % and %,
respectively. The noisy observation of Xis Y= X+ Z, where Z has uniform
probability density over the interval (-1, 1). X and Z are indépendent. If
the MAP rule based detector outputs * X as '

s [-05, Y<ea
05, rze
then the value of ¢ (accurate to two decimal places) is
(1) 05 (2) 0.25
(3) 0.4 4) 0.7

46.

The phenomenon leading to avalanche breakdown in reverse biased diodes
is known as |

(1) Auger recombination (2) Mode hdpping

(3) Impact ionization (4) Extract ionization

PHD/URS-EE-2019 (Electronics & Communication Engg)) Code.C
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470

Why VHF, UHF and microwave signals used in satellite communication
(1) More bandwidth

(2) More spectrum space
(8) Are not diffracted by ionosphere

(4) Economically viable

48.

The free space model of propagation refers to
1. Unobstructed line of sight between transmitter and receiver. -

2. Satellite communication systems and microwave line of sight radio|-
links,

3. Propagation along the ground surface.
(1) 1and2are correct
(2) 1and 3 are correct
(3) 2and 3 are correct

(4) All are correct

49.

The material used to construct a variable reluctance stepper motor with
salient polesis -

(1) Paramagnetic -
(2) Ferromagnetic
(38) Diamagnetic

(4) Non-magnetic

PHD/URS-EE-2019 (Electronics & Communication Engg) CodeC
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0.

—

dR,=3Q.The

50. | Consider the network shown below with B, =1, B, = 2Qan

network is connected to a constant voltage source of 11V.

O

The magnitude of the current (in amperes, accurate to two decimal places)
through the source is

(1) 8A
@) 6A
@ TA

4 10A

|

PHD/URS-EE-2019 (Electronics & Co ot e
SRS (14)mm““‘catlon Engg)) CodeC
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51. | In the differential amplifier shown in the figure, the magnitudes of the
common-mode and differential-mode gains are A_ and A, respectwely
If the resistance RE is increased, then

Vee
Re
Vo o
} \
_VEE
5 (1) A_ increases (2) common-mode rejection ratio increases
i (8) A, increases (4) common-mode rejection ratio decreases

52. | The feedback topology in the amplifier circuit (the base bias circuit is not
shown for simplicity) in the figure is

(1) Voltage shunt feedback (2) Current series feedback
(3) Current shunt feedback (4) Voltage series feedback

PHDIURS—EE—2019 (Electronlcs & Communication Engg.) Code-C
(16)
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83.

: is shown i
A cascade connection of two voltage amplifiers Al and ffuts " resisli? the
figure. The open-loop gain A, input resistance R;;, and outp anee
R, for A1 and A2 are as follows :

+ O R . &2

V{n : Al A2 RLle

. 1kQ _
S — |

Al:A =10,R, =10kQ R, =1kQ

A2:A =5 R_=5kQ R, =200 |

The approximate overall voltage gain Vool Vois .
(1) 28548 2) 32.231

(3) 33.682 (4) 34.722

54. | Inthe h-parameter model of the 2

-port network given in the figure shown,
the value of h22 (in 8) is .

(1) 124 (2) 1.28

(3) 1.2 @ 136

S

PHD/URS-EE-2019 (Electronics & Communicatj .
16) o Engg) Code-C
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55.

Ii the circuit shown, assume that the opamp is ideal. The bridge output
voltage V, (in mV) for & =0.05 is

1041 v
250 (1-8)§ wo(-H R -
20050 250(1+H) N -,
) 1000 )
(1) 350 (2) 250 3) 450 @) 125

56.

For the NMOSFET in the circuit shown, the threshold voltageis V, , where
V,, > 0. The source voltage V, is varied from 0 to vV, Neglecﬁng the
channel length modulation, tha drain current ID as a "Punction of Vg

represented by which of the four options
V

DD
o]
Vss 7-‘-'!
In _ I
1) - (2) I {
Vss ,yss
VD -Vin Vi
Ip ID
(3) (4)
, Vss - vss
VDD -Vth VDD—Vul

PHD/URS-EE-2019 (Electronics & Communication Engg.) Code-C
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To a Schmitt trigger in a non-inverting configuration an input triangular
wave of 1V is applied. What will be the output wq,veform, if the upper and
lower threshold voltages are 0.26 V

(1) Square Waveform (2 Pulse Waveform

(8) Sawtooth Waveform (4) Triangular Waveform

b68.

If C, and C, are the capacitance used in Colpitts oscillator the effective |
capacitance in the equation of frequency calculation is equal to .

nC,C 3C,C

1 12 2 i
M C +C, @ C +C,
C1C2 ' ClCZ
3) ————— 4) ———
®) 2n(C +C,) ) C +C,

59.

Recommended frequency range of Hartley oscillator is

(1) 30kHzto30MHz  (2) 30MHz to 300 MHz

(3) 20kHzto 20 MHz (4) 0.5kHzto 40 MHz

60.

How the op-amp comparator should be chosen to get higher speed of
operation

(1) Large Gain (2) High slew rate
(8) Wider bandwidth (4) None of the above

61.

A rectangular waveguide of internal dimensions a x b(a > b), the cut-off
frequency for the TE, mode is the arithmetic mean of the cut-off

frequencies for TE ; mode and TE,) mode. If a = v5em the value of
b(in cm) is '

(1) lem o (2) 2cm
8) 4cm (4) 8cm

PHD/URS-EE-2019 (Electronics & Communication Engg.) Code-C
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62.

" Consider a straight, infinitely long, current carrying conductor lying on

the z-axis. Which one of the following plots (111 linear scale) qualitatively
represents the dependence of H¢ oil r, where H;b is the magnitude of the

azimuth'al component of magnetic field outside the conductor and r is the
radial distance from the conductor |

Hgp H,

1) | 2) \ |
3) k (4) ‘\\

63.

A helix is used in a travelling wave tube to

(1) Increase the speed of electron beam

(2) Decrease the speed of electron beam

(3) Increase the speed of electromagnetic wave along the axis of the tube
(4) Decrease the speed of electromagnetic wave along the axis of the tube

64,

Which one of the following diodes provides high range of variable resistance
(1) PN Junction Silicon Diode (2) Schottky Diode
(8) Varactor Diode (4) PIN Dlode

65. | Which one of the following diodes will be most sultable for making high

power transmitter
(1) PN Junction Diode 2 GUNN Diode

(8) Tunnel Diode (4) Schottky Diode

PHDIURS—EE—2019 (Electronics & Communication Engg) CodeC
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66. | Two identical transmitting and receiving antennas with gain of 16 at

2.45 GHz are separated by a distance of 3 km. If the tr -ansmitted power is
20W, the power received will be

(1). -112.8dBm (9) —78.4dBm
B) -52.8dBm (4) -36.8dBm

67.

(1) Equal to group velocity

The phase velocity of electromagnetic waves in a hollow metal waveguide
is ' ' '

(2) Greater than velocity of light in free space
(8) Lesser than velocity of light in free space

(4) Equal to velocity of light in free space

68.

A lossless A/2 line having characteristic impedance = 70.7Q1is terminated
with 100Q). The input impedance of this line is

(1) 50Q 2) 70.7Q
(3) 100Q2 (4) 200Q

69.

Rz, t) - 2 cos(10% — J_) V/m. The wavelength (in m) for the wave is

The electric field component of a plane wave travellmg in a lossless
dielectric medium is given by

(1) 889 | (2) 7.28
3) 4.87 , 4) 6.23

PHD/URS—EE—2019 (Electromcs & Communlcatlon Engo) O
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70. | Consider a uniform plane wave with amplitude (E) of 10 V/m and 1.1 GHz
frequency travelling in air, and incident norrally on a dielectric medium
with complex relative permittivity (&) and permeability (1) as shown in
the figure. | '

A
S N=120x42

NEl =10 W/m .

Freq=1.1GH2
The magnitude of the transmitted electric field component (in V/m) aiter
it has travelled a distance of 10 cm inside the electric region is
1) 0.2 2 0.3 ‘
3) 0.1 4) 04 )

71. | Consider sinusoidal modulation in an AM system. Assuming no over-
modulation, the modulation index(jt) when the maximum and minimum
values of the envelope, respectively, are 3V and 1V, is
(1) 1.0 : (2 05
3 15 . 4) 2.0 A.

72. | Coherent orthogonal binary FSK modulation is used to transmit two
equi-probable symbol waveforms S,(t) = Ol.cos 2nf,t and S,(t) = Cicos2xf .,
where o0 = 4mV. Assume an AWGN channel with two-sided noise power
spectral density N /2 = 0.5 x 10> W/Hz. Using an optimal receiver and
the relation ‘ .

' 1 b v
=—— | e "*du
QW Nors f .
the bit error probability for a data rate of 500 kbps is
1) QE) @ Q@v2)
3) Q@) @) Q2)

PHD/URS-EE-2019 (Electronics & Communication Engg.) CodeC
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78. | A sinusoidal signal of 2 kHz frequency is applied toa delta modulator. The
sampling rate and step-size A of the delta modulator are 20,000 samp le
per second and 0.1 V, respectively. To prevent slope overload, the maximum
amplitude of the sinusoidal signal (in Volts) 18
1) 1= @ Un
@) on @ =
74, | The transmitted signal in a GSM system is of 200 kHz bandwidth and 8
users share a common bandwidth using TDMA. If at a given time 12 users
are talking in a cell, the total bandwidth of the signal received by the base
station of the cell will be at least (in kHz)
(1) 300kHz (2) 400kHz
(3) 450kHz (4) 500kHz
75. | Light from free space is incident at an angle 0°, to the normal of the facet
of a step-index large core optical fibre. The core and cladding refractive
indices aren, =1.5and n, = 1.4, respectively. The maximum value of 6 (in
degrees) for which the incident light will be guided in the core of the fibre
is . .
: . ]
Fee, n, (cladding) ]
5 n, (core)
"l
Light -
(1) 85 (2) 32.68
3 34 4) 37
76. | Consider the signal
s(t) = m(t) cos(2nft) + m (t)sin(2nft) ,
Whex_'e m (t) denotes the Hilbert transf:orm of m(t) and the bandwidth of
m(t) is very small compared to f.. The signal s(t) is a
(1) high-passsignal
(2) low-passsignal
(3) band-pass signal
(4) double sideband suppressed carrier signal

PHD/URS-EE-2019 (Electronics & Communication Engg.) Code-C
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77. | Inthe system shown in Figure (a), m(t) is a low-pass signal with bandwidth

W Hz. The frequency response of the band-pass filter H(f) is shown in
Figure (b). If" it is desired that the output signal z(t) = 10x(t). The maximum
value of W (in Hz) should be strictly less than

x(8)=m(t)cos (2400mt ) = 0 ! H(/f)
———9( ) Amplifier YO =10+ x (Q; Band- pass —)z Y
_ filter
@
Hf)
L | '
1700 -700 0 700 1700 f(H2)
R L)) -
(1) 450 (2) 400
3) 350 (4) 500

78.

The waveform of a periodic signal x(t) is shown in the figure.

A signal g(t) is defined by glt)= x(—t—;—l) . The average power of g(t) is

1 2 | @ 7
@3 6 : 4) 8

PHD/URS-EE-2019 (Electronics & Communication Engg,) Cdde-C
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79,

. antity un
In a proportional temperature controller, if the qu

increases the offset will
(1) increases
(2) decreases

(8) remains unaffected

(4) increases first and then decreases after a threshold

der the heatg,

80.

If a Nyquist plot of G(jo) H(jo) point for a closed loop ss,;ste‘m passes
through (-2, j0) point in GH plane, what would be the value of gain margin

of system in dB
(1) 0dB (2) 2.0201dBs
(3) 4.021dB (4) 6.0205dB

——

81.

nMOS devices are formed in

(1) p-type substrate of high doping level

(2) n-type substrate of low doping level

(3) p-type substrate of moderate doping level
(4) n-type substrate of high doping level

82.

Speed power product is measured as the product of
(1) gate switching delay and gate power dissipation
(2) gate switching delay and gate power absorption
(3) gate switching delay and net gate power

(4) gate power dissipation and absorption

83.

In nMOS fabrication, etching is done using

(1) plasma
(2) hydrochloric acid

(3) sulphuric acid
(4) sodium chloride

PHD/URS-EE-2019 (Electronics & Communioap——-— -
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84. | Heavily doped polysilicon is deposited using
(1) chemical vapour decomposition

(2) chemical vapour deposition

(8) chemical deposition

(4) dry deposition
85. | In CMOS fabrication, the photoresist layer is exposed to

(1) visible light (2) ultraviolet light
g (3) infraredlight (4) fluorescent
86. | P-well doping concentration and depth will affect the
(1) threshold voltage @ V,
@) Vg | | 4 V,
- 87. | Few parts of photoresist layer is removed by using
(1) acidic solution _ (2) neutral solution
(3) purewater (4) diluted water
88. | Which color is used for implant
(1) red (2) blue
(8 green 4) yellow

89, | How is nMOS depletion mode transistor represented

(1) 2)

) @)

PHD/URS-EE—2019 (Electronics & Communication Engg.) Code-C
| (25)
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90. | In CMOS inverter, transistor is a switch having
(1) infinite on resistance (2) finite off resistance
(3) buffer (4) infinite off resistance
91. | In the circuit shown, choc;se the correct timing diagram Pf the output(y)
from the given waveforms W1, W2, W8 and W4
e
X—{p Q c"c———r—]—-—-_l——' i-:-—l:-
i SN i
owputly) V7T 1 F i b1
‘ SRRy E S
o T
T T o S I
—¢__QF wai N L
1L Wi 2 W2
@) W3 . 4) W4
92. | All the logic gates shown in the figure have a propagation delay of 20 ns.

Let A=C=0and B=1 until time t=0. At t =0, all the jp e
1 - , t . .

= (C =1 and B = 0) and remain in that state, For t > 0, Ouf;u: glg :([1 F A

duration (in ns) of . _ or a

>0

C

1) 20 2 40 3) 35 (45 5

PHD/URS-EE-2019 (Electronics & Cbnnnuniéati
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93. | In the latch circuit shown below, the NAND gates have non-zero, but-
unequal propagation delays. The present input conditionis: P=Q ="'0" If

the input condition is changed simultaneously to P = Q =1’, the outputs X
and Y are

Q

1) X=T,Y=7T
@) eitherX='1,Y="0orX="0,Y="T'
3) eitherX=1,Y=TorX=0,Y="0
4 X=0,Y=0

94. | A 4-bit shift register circuit configured for right-shift operation, D—A,
A-B, B-C, C—Dis shown below. If the present state of the shift register
is ABCD = 1101, the number of clock cycles required to reach the state

ABCD =11111s .
' AlBlc]| D
D. pa——y v H
mClock
@ 10 @ 1u @) 12 (4) 8

PHD/URS-EE-2019 (Electronics & Communication Engg.) Code-C
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: T ducts expression

95. | Which one of the following gives the simplified sum Ofp;;ere ‘m_’ are min
for the Boolean function F= m, + m; +m, + My +m, 2

terms corresponding to the inputs A, B and C with Aa
the LSB .

s the MSB-and Cas
(1) AB+ABC+ABC
2 AC+AB+ABC

8 4C+AB +ABC

@) ABC+AC+ABC

96. | A FiniteState Machine (FSM) is implemented using the D flip-flops A and
B, and logic gates, as shown in the figure below. The four possible states of
the FSM are Q,Q, =00, 01, 10 and 11. :

ED Q Qs V QB

CLK:

Assume that X1Nisheld ata conétant logiclevel throy : i

- PR ghout th
of the FSM. When the FSM.isinitialized to the state Q,6) = 00 neyre 0"
after a few clock cycles, it starts cycling through ATe '

(1) all of the four possible states if Xm =1

(2) three of the four possible states ifX =0

(3) only two of the four possible states if Xy=1
(4) only two of the four possible states if X, =0

' ics & C oation Frsie el
PHD/URS-EE-2019 (Electronics S g)nrnnunlcatlon Engg) Code-C
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97.

Consider the D-Latch shown in the figure, which is transparent when its
clock input CK g high and has zero propagation delay. In the figure, the
clock signal CLK1 has a 50% duty cycle and CLK2 is a one-fifth period

delayed version of CLK1. The duty cycle at the output latch in percentage
is

| T—Tct:ﬂ[ | l— CLRI o—{p Q‘——Om
CLRI—~ § D-Latch
§-- CLRZo———-—J

CIK/5

CIN2

”1 0 .

(1) 30% (2) 28%
B) 34% 4) 32%

98.

The logic function f(X, Y) realized by the given circuit is

(1) NOR (2) AND
3) XOR | (4) NAND

PHD/URS-EE-2019 (Electronics & Communication Engg.) Code-C
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99.

: in-flop is used for
In the circuit shown below, a positive edge-tmggered D flip-tlop

ts 3.3 volt
sampling input data D._ using clock CK. The XOR iatii;l;}:)‘ilt o clocli
for logic HIGH and 0 volts for logic LOW levels. The

t
periods are equal and the value of AT/Tg = 0.15, where the parameters

AT and T, are shown in the figure. Assume ey lf)ﬁl;-ﬁg};:;gilflilg
XOR gate are ideal. If the probability of input data bit D, It tod

each clock period is 0.3, the average value (in volts) of the voltage at node
X, is

Dinﬁ b e l
D flip-flop Dis ( X X
CLK E L
PaN
cg.—J ' _‘arl‘_ ar _AAT
(1) 1.5148 (2) 0.5148
(3) 0.8415 (4) 1.8415

100.

For programmable logic functions, which type of PLD should be used
(1) PLA . (2) PAL
(3) CPLD (4) SLD

PHD/URS-EE-2019 (Electronics & Communicat;
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1.

nMOS devices are formed in

(1) p-type substrate of high doping level

(2) n-type substrate of low doping level

@) p-type substrate of moderate doping lovel
(4) n-type substrate of high doping level

e W T R ey

Speed power product is measured as the product of R
(D) gate switching delay and gate power dissipation !
gate switching delay and gate power absorption

@
©

gate switching delay and net gate power

' gate power dissipation and absorption

) OS fabrlcatlon, etching is done using
(2) hydrochloric acid
(4) sodium chloride

(4) ﬂuorescent

() ultravioletlight

= Sauls £ DI LA s o RETRASLES:
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| 9. | Howis nMOS depletion mode tran

sistor represented

1) )

@) @)

10. | In CMOS inverter, transistor isa sw1tch having

(1) infinite on resistance (2) finite off resistance

(3) buffer @ infinite off resmtance
Consider the state spéce -system e
“shown in the figure.

xpressed by the 51gna1 flow diagram

; (2) always observable
(@) always unstable

Bt i L ; it u...,,;mm&‘ﬁé‘%
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Questions - &
(2) series
(4) none of the aboVe
rlstlcs for a TRIAC in the ﬁrst and thlrd quadrants are
Bn the first quadrant. °

(2) scR - -
(4) None of the above :

@ FET
(4) DIAC
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22. Considé? a straight, inﬁnitél\y.‘..long, current carrying conductor lying on
the z-axis. Which one of the following plots (111 linear scale) qualitatively

‘represents the dependence of H, oil r, where H, is the magnitude of the

' azil‘}lutll'al component of magnetic field outside the conductor and r is the
rad;a:l distance from the conductor

~:l,—.‘ 2 .

e s Moris

@)

~

the speed of electron beam
3 the speed of electron beam
he speed of electromagnetic wave along the axis of the tube

)| ng dibdes provides high range of variable resistance
Silicon Diode (2) Schottky Diode
(9 PINDiode
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30. | Consider a uniform

X plane wave with amplitude (E,) 0of 10 V/m and 1.1 GHz

equency travelling in air, and incident normally on a dielectric medium

with complex relative permittivity (e, ) and permeability (1) as shown in
the figure,

Alr
N=120r 42

[€sl = 10V/m
Freq = 1.1GHz

At e Rl s S
ittt PRI e Y e

"The magnitude of the transmitted electric field component (in V/m) after
1t has travelled a distance of 10 cm inside the electric region is
@ 0 @ 03

1@ 01 4) 04
81. | In the circuit shown, choose the correct timing diagram of the output(y)
| from the given waveforms W1, W2, W3 and W4

B e e e L o

T ST T

jgm(y)

@ w2

@ W

'onics &*Cémmuni'cation Engg.) Code-D
O ‘
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A 4-b1t shift register circuit conﬁgured for right-shift operatmn, D->A,
A-B, B~>C C-D is shown below. If the present state of the shift register
is ABCD = 1101, the number of clock cycles requ1red to reach the state
ABCD 1111 T PR : | o

| Séanned by CamScanner



Scanned by CamScanner



Code-D

 [uestion ,
| Quﬁo Questions

38, | The logic function /X, Y) realized by the given circuit is

A=—Do—g

1l

1e]

(1) NOR (2) AND
(3) XOR . (4 NAND

39. |In the c1rcu1t shown below, a positive edge-triggered D flip-flop is used for
| sampling input data D. . using clock CK. The XOR gate outputs 3.3 volts for
logic HIGH and 0 volts for logic LOW levels. The data bit and clock periods

| are equal and the value of AT/T,, =0.15, where the parameters AT and
T are shown in the figure. Assume that the flip-flop and the XOR gate
are- 1dea1 If the probability of input data bit (D, ) transition in each clock
- penod is 0 3, the average value (in volts) of the voltage atnode X;is

D

'  ; Dlm 1 Dy * X T
C o L - L_ -
; ; ; AT AT ATI‘-
o s @ o1

- (3_) {.0.8‘415 - () 18415

PHDIURS—EE—2019 (Electromcs & Commumcatlon Engg.) Code-D
- ' (1 1)
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The feedback topology in the amplifier circuit (the base blas clrcult is not
shown for mmp

licity) in the figure is

TR AR
YD ECER By

ae

o

PR T

V,

| Soanned by CamScanner
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For the NMO SFET in the circuit shown, the threshold voltage is V,, where
V.= 0. The source voltage V is varied from 0 to Vy,, Neglecting the
channel length modulation, the drain current ID as a functlon of Vg is
: represented b"_y which of the four options

S RN A
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. itts oscillator the eff, )
48. | If C, and C, are the capacitance used in ﬁgﬁf:iin S egialte
capacitance in the equation of frequency ¢
3C,C,
nC.C, 9 1
(1) CI +C2 ( ) C] +C2
CE
® =5 @
(G +C) C+G, . e
49. | Recommended frequency range of Hartley oscﬂ]at(l)\z;j i
(1) 30kHz to 30 MHz (2) 30 MHz to 300 i z
(3) 20 kHz to 20 MHz (4) 0.5 kHzto 40 MHz .
50. | How the op-amp comparator should be chosen to get higher speeq of
operation
(1) Large Gain (2) High slew rate
(3) Wider bandwidth (4) None of the above
51.

| bereplaced with an equivalent impedance

Norton's theorem states that a complex network connected to a Joag can

(1) in series with a current source |
(2) inparallel with a voltage source
(3) 1in series with a voltage source

(4) _in parallel with current source

10V ImH

U MR
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. 53. | The Boolean expression converted into the canonical product of sum (POS)

form is
FX,Y,2)=XYZ +XYZ +XYZ +XYZ
(1) (X+Y+Z) (X+Y+Z ) (X+Y +Z (X +Y+Z)
@) (X+Y +2) (X +Y+Z ) (X +Y +Z)(X+Y +Z )
@) X+Y+2) (X +Y+Z ) (X+Y +Z) (X +Y +Z )

@) X+Y+Z )(X +Y+Z) (X +Y +Z)(X+Y+Z)
54. | Inthe given circuit, the maximum power (in Watts) that can be transferred
to the load R, is

.20
=W

@ I 13

) 1699 @) 3.283
() 2832 4) 3.123

5.5.l | In the glven cu'cmt the values of V, and V, respectively are

1 15V 35V (2) 10V, 30V (3 bV,26V (49 0OV,20V

PHDIURS—EE—%IB (Electromes & Communication Engg.) Code-D
e (1‘7)
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64. | A monostable multivibrator can also be termed as ey

) F\l]lAstable multivibrator (2) Half Astable multivibrator
(3) Half Bistable multivibrator (4) Full Bistable multivibrator

66, The circuit shown in the figure has an ideal opamp. The oscillation frequency
and the condition to sustain the oscillations, respectively, are

o
—:{

and R =R, (2) 1/CRand R, =4R,
4) 1/2 CR and R 4R

=

@ 110
4@ -104
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71. | When 8051 wakes up then 0x00 is loaded to which register

mm’f&?&tﬁ i
\ '

(1) DPTR (2) SP
@) PC _ (4) PSW
72. | On power up, the 8051 uses which RAM locations for register RO-R7
(1) 00-2F (2) 00-TF
(3) 00-07 (4) 00-OF

73. | In 8086 microprocessor during comparison operation, the result of
comparing or subtraction is stored in

(1) memory (2) registers
(3)‘ stack (4) none of the above

4. ‘ Which segment of the 8086 contains the actual assembly language
f mstructlons to be executed by the microprocessor

_(1) Data Segment (2) Code Segment
-(3) Stack Segment (4) Extra Segment

75. Arandom vanable ‘X takes values —0.5 and 0.5 with probabilities % and %,
'respectlvely The noisy observation of Xis Y= X+ Z, where Z has uniform

: prob_abﬂ;ty_ density over the interval (-1, 1). X and Z are independent. If
| the MAP rule based detector outputs * X as
A |-05, Y<a
X=
{ Do, tl2a

ot 'then the value of o (accurate to two decimal places) is
1_‘(1) 0 5 . (2 025 3) 04 4) 0.7

76. The phen.omenon lead.mg to avalanche breakdown in reverse biased diodes
: 1s known ae |

(1) Auger recomblnatlon (2) Mode hopping
_ (3) Impact 1omzat10n ~ (4) Extractionization

PHDIURS—EE—2019 (Elmcs & Communication Engg.) Code-D
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0. Conmder thé;ﬁétﬁéork shown below with R, = IQ, R, = 2Q and R,=3Q

Thelflei'-"ml‘k iﬂi_,éonnected to a constant voltage source gf 11V.

Sy

hdonor :impurities N, =2.25 x 108 atoﬁs/cm“.
er concentration of silicon at T = 300 K is

g complete impurity ionization, the equilibrium
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82.

Consider an abrupt PN junction (at T = 300 K) shown in the figure beloy

The depletion region width X_on the N-side of the junction i.s L Hm an
the permittivity of silicon (g,) is 1.044x10-2 F/m. At' the junction, th
approximate value of the peak electric field (in kV/cm) 18

P’ region | i ! N - region
Na>>Np | 1 N = 10"’

() 2540 (2) 2832  (3) 3066 (4 3242

83.

When a silicon diode having a doping concentration of N, = 9x10' cm=op.
p-side and N =1 x 10’ cm on n-side is reverse biased, the total depletion

width is found to be 3um. Given that the permittivity of silicon ig
1.044f<10‘12 F/m, the depletion width on the p-side and the maximum
electric field in the depletion region, respectively, are

(1) 2.7pm and 2.3x10° V/em (2) 0.3pum and 4.15x10° V/em
(3) 0.3um and 0.42x10° V/em (4) 2.1pm and 0.42x10° V/em

84.

For the? CirCl..lit shown below, I, = 80 mA and I, = 4mA. Transistors T, and
T, are identical. Assume that the thermal voltage V..is 26 mV at 27°C. At
50°C, the value of the voltage V.=V,-V, (inmV) is
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The internal quantum efficiency of LEDs decrease exponentially when
the temperature

(1) decreases (2) increases

(3) remains constant (4) none of these

86. | Which of thg following is/are true

(1) Graphene is an extremely thin three dimensional form of carbon.

; (i) Inaqueous solution, graphene can bind negatively charged ion.

(1) Only1l (2) Only?2
(3) Both1and?2 (4) Neither 1 nor 2
8. | Carbon nano tubes can store
(1) Nitrogen (2) Carbondioxide
_(3) Hydrogen (4) Peroxides

. .. ;_';What does the ‘Chlrahty (n, m) denote for carbon nanotubes

! ."'Aepltamal growth by thermal annealing of SiC is completed by
1) Slheoﬁ sublimation during annealing, while carbon atoms remain on
the surface.

2 egregatlon to condense a carbon layer on top of surface.
(3) An oxidation process to remove silicon atoms.
L'?'A reductlon process to rearrange carbon atoms on the surface.

'i"‘""'ch one of the fo]lowmg is most famously known as solar grade silicon
1) ":."Crystalhm Slhcon (2) Crushed Silicon
‘ | (4) Silicon

& Communication Engg) Code-D
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9 ofga ste;?ng:: lspace 18 Incident at an angle 0°, to the norm_al of the faget
indicesaren = arge core optical fibre. The core and cladding refractive

Questions

110 and n, =1 .4, respectively. The maximum value of §,(in
;iseg'reeS) for which the in%ident’lighlijzisi{f f)ey éuid?ed in the core of the fibre
Free l
Space n, (cladding) J
ei : n, (core) ’
et
Light
(1) 35 (2) 3258 3) 34 (4) 37

96. | Consider the signal

8(t) = m(t) cos(2nft) + m (t)sin(2nf}t) |
Where m (t) denotes the Hilbert transform of m(t) and the bandwidth of
m(t) is very small compared to f.. The signal s(t) is a

(1) high-passsignal (2) low-pass signal -

1 B) band-pass signal (4) double sideband suppressed carrier signal

97. Inthesystem shown in Figure (a), m(t) is a low-pass signal with bandwidth
| W Hz. The frequency response of the band-pass filter H(f) is shown in

Figure (b). If it is desired that the output signal z(t) = 10x(t). The maximum
| valuGOfW (mHz) should be strictly less than

= 2 H(f) ()
YO=160+X'Q) oo 12

filter

- Amplifier

700 1700 f(H2)

- ;
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