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Tariq wants to sell a watch at a profit of
20%. He bought it at 10% less and sold
it at ¥ 30 less, but still he gained 20%.
The cost price of watch is.....

A. 2250
B. 2225
C. 240
D. %220

If today is Sunday then three days from
now will be....

A. Saturday
B. Friday

C. Thursday
D. Wednesday

Absar is brother of Mehdi. Igra is sister
of Gulshan. Mehdi is son of iqgra. How is
Absar related to Igra?

A. Son

B. Brother

C. Nephew

D. Father

Ankit can do a piece of work in 6 days
and Basharat in 9 days. How many days
will both take together to complete the
work?

A. 7.5days

B. 5.4 days

C. 3.6days

D. 3days

The book “To Hell and Back: Humans of
COVID” is authored by?

A. Kavitha lyer

B. Jhumpa Lahiri

C. Barkha Dutt

D. Arundhati Roy

10.

If PARTICLE is coded RCTVKENG, then
how is SCIENCE coded?

A. TBJUOMF
B. TDJFODF
C. UEKGPEG
D. QBSUDMF

Where is the headquarter of the United
Nations Environment Programme
(UNEP) located?

Nairobi, Kenya
Venice, ltaly
Munich, Germany

> 08 - 0L

Geneva, Switzerland

Two years ago, Jane's age was three
times Sam's age. If Jane is now 18, how
old is Sam?

A. 6years
B. 8 years
C. 10 years
D. 12 years

If WORK is coded as 4-12-9-16, then
how will WOMAN be coded?

A. 4-12-14-26-13
B. 4-26-14-13-12
C. 23-12-26-14-13
D. 123-15-13-1-14

Which of the following states is not
included in the sixth schedule of Indian
Constitution?

A. Meghalaya
B. Tripura
C. Mizoram
D. Manipur




11.

13.

14.

15.

Letter : Word

A. Homework : School
B. Club : People

C. Product: Factory
D. Page: Book

. The speed of abusis 54 km/h if we don’t

let it stop at any point. If the bus stops
at the bus-stops, the speed of the bus is
45 km/h. What is the time that the bus
stops for per hour?

A. 7 mins

B. 10 mins

C. 21 mins
D

. 22 mins

Blood does not coagulate inside the
body due to the presenceof ____ ?

A. Fibrin

B. Haemoglobin

C. Heparin

D. Plasma

If a triangle has angles measuring 30
degrees, 60 degrees, and 90 degrees,
what type of triangle is it?
A. Equilateral

. Isosceles

B
C. Scalene
D. Right-angled

The of the Minister's statement
cannot be verified by people who have
no access to official records.

A. veracity
B. verbosity
C. ambiguity
D. validity

16.

17

18.

19.

20.

The number of squares in the given

figure is.....

A.

B.

C.9

D. 10

What is the percentage of profit if the

cost price is 95% of the selling price?
A. 5%

B. 5.26%

C. 4%

D. 4.75%

i you start facing east and turn 135
degrees clockwise, which direction are
you facing now?

A. North

B. West

C. North-East

D. South-East

Pradhan Mantri Garib Kalyan Anna

Yojana (PMGKAY) has been extended
till which year recently?

A. 2025
2028
2030
2032

= T

Who is the present chairman of ISRO?

A. Sh. Heeralal Samariya
Sh. Harsh Chouhan
Sh. Ravneet Kaur

Sh. S Somanath

o0 ®

###HE End of Part | ###H
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An n-channel enhancement mode MOSFET is biased at Vs > Vi and Vps > (Vs — V),
where Vs is the gate to source voltage, Vps is the drain to source voltage and Vqy is
the threshold voltage. Considering channel length modulation effect to be
significant, the MOSFET behaves as a

A) Voltage source with zero output impedance

B) Voltage source with non-zero output impedance
C) Current source with finite output impedance

D) Current source with infinite output impedance

A bar of Gallium Arsenide (GaAs) is doped with Silicon such that the Silicon atoms
occupy Gallium and Arsenic sites in the GaAs crystal. Which one of the following
statements is true?

A) Silicon atoms act as p-type dopants in Arsenic sites and n-type dopants in
Gallium sites ;

B) Silicon atoms act as n-type dopants in Arsenic sites and p-type dopants in
Gallium sites | _

C) Silicon atoms act as p-type dopants in Arsenic as well as Gallium sites

D) Silicon atoms act as n-type dopants in Arsenic as well as Gallium sites

RC coupling is not used to amplify extremely low frequencies because

A) There is considerable power loss

B) Thereis hum in the output

C) Electrical size of coupling capacitor becomes very large
D) None of the above -

A network contains linear resistors and ideal voltage sources. If values of all the
resistors are doubled, then the voltage across each resistor is

A) Halved

B) Doubled

C) Increases by four times
D) Remains unchanged

The 2—port admittance matrix of the circuit shown is given by

5Q
—
10Q %10 Q ;
2 2

Al [-?6?2 hot.}éZ]
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115 5

i 333 15] g

- 03 0%1;33]
0.3 0.

D) lo.a 0.3]

26. An npn bipolar junction transistor (BJT) is operating in the active region. If the
reverse bias across the base-collector junction is increased. Then

A) the effective base width increases and common-emitter current gain increases

B) the effective base width increases and common emitter current gain decreases

C) the effective base width decreases and common-emitter current gain increases

D) the effective base width decreases and common-emitter current gain
decreases

27. The relationship between B and a is given by

e &
A) =g
o]
B) l+a
ek
C) l-a
o
D) l+a

28. A region of negative differential resistance is observed in the current voltage
- characteristics of a silicon PN junction if

A) Both the P-region and the N-region are heavily doped

B) The N-region is heavily doped compared to the P-region

C) The P-region is heavily doped compared to the N-region - :
D) An intrinsic silicon region is inserted between the P-region and the N-region

29. Assuming that the opamp in the circuit shown below is ideal, the output voltage V,

is oV
2KkQ
VAVAVAY
’ 12V
1kQ
VWAA =3

>

_O\.lo

= T +
~12v
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A) 3V

B) 6V

C) 9V

D) 12V

The clock frequency of an 8085 microprocessor is 5 MHz. If the time required to

execute an instruction is 1.4 ps, then the number of T-states needed for executing
the instruction is '

A) 1
B) 6
0) 7
D) 4

pin of 8085 is used by DMA controller to indicate that the MPU is
relinquishing control of the buses.

A) TRAP
B) HOLD
C) READY
D) HLDA

The surface integral of the normal component of the electric displacement D over
any closed surface equals the charge enclosed by the surface. The above statement
is associated with

A) Gauss's law
B) Kirchhoff s law
C) Féraday's law
D) Lenz's law

The terms frequency pushing and pulling are related to

A) Reflex Klystron

B) Two cavity klystrons
C) Pulsed radar system
D) Magnetron

An AM demodulator can be implemented with

1. Alinear multiplier followed by low pass filter.
2. Alinear multiplier followed by high-pass filter.
3. Adiode followed by low pass filter.

4. Alinear multiplier followed by band-stop filter.

Which one of the following is correct?
A) 1only
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B) 3 only
C) 1and3
D) 4 only

If a radio receiver amplifies all the signal frequencies equally well, it is said to have
high

A) Sensitivity

B) Selectivity

C) Distortion

D) Fidelity

The di/dt value of thyristor must be maintained below a threshold (limiting value).
This is done by means of

A) Connecting an inductor in parallel with thyristor.
B) Connecting a capacitor in parallel with thyristor.
C) Connecting an inductor in series with thyristor.
D) BothAand B

An amplifier that operates in the linear region during one half cycle is

A) Class A
B) Class AB
C) Class B
D) Class C

Which of the following in not a valid keyword in C programming language?

A) typedef
B) volatile
C) automatic
D) register

A piezoelectric effect in a crystal is

A) A voltage developed because of mechanical stress
B) A change in resistance due to temperature

C) A changein frequency due to temperature

D) A change in resistance due to light

Hall effect can be used to measure

1. Conductivity of the charge carrier.

2. Mobility of the charge carrier.

3. The number of valence electrons per atom.
4. Band gap of the material.
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Which of the following is correct?

A) 1and 2 are true
B) 2 and 3 are true
C) 3 and 4 are true
D) 1and 4 are true

Consider a stable system with transfer function

sP 4+ byisP 1+ -+ b,

S B bl

where b; ..... bgand a; ... . . aq are real valued constants. The slope of the Bode log
magnitude curve of G(s) converges to —60 dB/decade as w = e=.

G(s) =

A possible pair of values for p and g is

A) p=0andg=3
A) p=1landq=7
B) p=2andq=3
C) p=3andg=5

The hexadecimal representation of (103)0 is

A) 7F

B) 67

C) 81

D) 87

The logic function f = xy + xy + Xy + Xy is the same as
A) f=1

B) f=F+y)x+¥)

Q) f=&y+&y)

D) BothBandC

A square wave clock with a period of 6 us drives a T flip-flop (Tél). The time period
of the output signal will be

A) 6 us

B) 24 us
C) 10 us
D) 12 us
The upper and lower sideband frequencies for 5 KHz amplitude modulation with a

30 KHz carrier frequency will be?

A) 25 kHz and 35 kHz
B) 34 kHz and 24 kHz
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C) 35kHz and 25 kHz
D) 0.35 kHz and 0.25 kHz

The last block in PCM transmitter is

A) Sampler

B) Anti-aliasing filter
C) Encoder

D) Quantizer

Continue statement is used to

A) Bypass the statements in loop

B) Continue the execution of current statement

C) Exit from loop

D) None of above

Which one of the following is a decision statement?

A) If else
B) for

C) while
D) do while

IPV6 is address

A) 128 bits
B) 64 bits
C) 256 bits
D) 2 bits

Transmission control protocol (TCP) is protocol

A) Connection less

B) Connection Oriented
C) Serviceless

D) None of above
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Consider an n-channel MOSFET having width W, length L, electron mobility in the
channel y, and oxide capacitance per unit area Co. If gate-to-source voltage Vgs =
0.7V, drain-to-source voltage Vps = 0.1V, ([aCox) = 100 pA/V?, threshold voltage Viy
= 0.3V and (W/L) = 50, then the transconductance gm (in mA/V) is

A) 0.3
B) 0.5
C) 0.7
D) 0.9

In the circuit shown below, the silicon npn transistor Q has a very high value of B.
The required value of R; in kQ to produce Ic = ImA is

A) 30
B) 40
C) 60
D) 70

Consider the following materials used for fabrication of Photonic ICs.

1. GaP
2. InAs
3. GaAs
4. Si

Which of the following is correct sequence of the ascending order in terms of band
gap? |

A) 1,4,2and3

B) 4,1,2and3

€} 2,3, 1and4

D) 2,4,3and 1

The Inverter has load capacitance of 2pF and supply voltage of 1.5V. What is energy
consumption per cycle?
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A) 6 pJ
B) 6nl
C) 4.5p]
D) 5¢p)

A power amplifier has a gain of 20 dB and an input level of 2 volts. Assuming that
the input and impedance are the same, what is the voltage level at amplifier output?

A) 200V
B) 20V
C) 10V
D) 50V

In a certain oscillator, the voltage gain without feedback is 50. The attenuation of
the feedback circuit must be

A) 0.02
B) 0.2
] 2
D) 20

The current i, through the base of a silicon npn transistor is [1+
0.1 cos(100007t)mA. At 300K, the ry in the small signal model of the transistor is

— B C e
3 &
= 2=
E -
A) 2500Q
B) 27.5Q
C) 25Q
D) 22.5Q
The i -v characteristics of the diode in the circuit given below are
oy > 0.7
ISR

04, : v < 0.7
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59. In the network shown in the figure, all resistors are identical with R=300 Q. The
resistance Rj of the network is

The current in the circuit is

A) 10 mA
B) 9.3 mA
C) 6.67 mA
D) 6.2 mA

R =300C

A) 300Q
B) 100Q
C) 200Q
D) 500Q

60. In the circuit shown below, the Zener diode is ideal and the Zener voltage is 6V. The
output voltage (in volts) is

kO

+
s

10V —1

N

A) 6V
B) 5V
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C) 4av
D) 3V

Consider a four-bit D to A converter. The analog value corresponding to digital
signals of values 0000 and 0001 are 0V and 0.0625V respectively. The analog value
(in Volts) corresponding to the digital signal 1111 is

'A) 0.5625

B) 0.6875
C) 0.9375
D) 0.8125

In the circuit shown, assume that the opamp is ideal. The bridge output voltage Vo
for 6§ =0.05is

100Q +
. A B
250(1+3)©2 250(1-3)Q <
250(1-5)Q 250(+5)2
= WA

Haa SOQ%

A) 1V
B) 0.75V

- Chos5V

D) 0.25V

If the circuit shown has to function as a clamping circuit, which one of the following
conditions should be satisfied for sinusoidal signal of period T?

C
=
| |

% N %R

A) RC<<T

B) RC=0.35T
C) RC~T

D) RC>>T




PhD Entrance Test 2023-2024 (Electronics) — PART - lII

64. For the operational amplifier circuit shown, the output saturation voltages are +
15V. What will be the upper and lower threshold voltages for the circuit?

Vm—I—; \ gout
= = 10k

= 5k0
3V

65. In the circuit shown using an ideal opamp, the 3-dB cut-off frequency (in Hz) is

A) +7Vand - 3V
B) +5Vand -5V
C) +3Vand -7V
D) +3Vand -3V

10kQ 10k

A) 159.15Hz
B) 1591.5Hz
C) 15915 Hz
D) 2000 Hz

66. While assigning the bit(s) to the cells, Karnaugh Map follows

A) Excess-3 codes

B) Gray code

C) Straight binary code
D) BCD code

67. The output SUM of full adder is equal to

AV XY T

B) X+Y+7Z
C) X+Y.Z

D) XpYBZ
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68. Consider the given circuit

A . :
e

CLK

Rt

In this circuit, the race around condition

A) does not occur

B) occur whenCLK=0

C) occurwhenClK=1andA=B=1
D) occurwhenClK=1andA=B8=0

69. The output Y of a 2-bit comparator is logic 1 whenever the 2-bit input A is greater
than the 2-bit input B. The number of combinations for which the output is logic 1,
Ig e

A) 4
B) 6
C) 8
D) 10

70. Which of the following is current in the circuit shown below:

5 Volts

A) Y=AB+C
B) Y =(4+B)C
Q) Y=UA+B)C

D) Y =AB+C
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A mod-n counter using a synchronous binary up—counter with synchronous clear
input is shown in the figure. The value of n is
4 —Bit Binary
Counter Qu Qu
Qs Qs
CLOCK—p CLK U r Qe
QD QD
CLEAR J
2 :
A) 8 '
B) 5
C) 7
D) 6
Which one of the following is not correct about 8085 microprocessors?
A) The flag register consists of 8 bits and only 5 of them are used
B) The flag register is a Special Purpose Register
C) The Auxiliary flag is useful in the BCD number system.
D) After any arithmetical or logical operation if the result is 0 (00)H, the zero flag is
reset i.e. becomes 0
How many T-states are required for execution of OUT 80H instruction in 8085?
A) 10
B) 13
€) 16
D) 7
For 8085 microprocessors, the instruction RST 6 restarts subroutine at which of the
following address?
A) OOH
B) 30H
C) O3H
D) 33H
During PUSH instruction of 8085 the stack pointer is

A) Incremented by 2
B) Decremented by 2
C) Incremented by 1
D) Decremented by 1
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The following are the interrupts of 8085 microprocessor :

1.INTR
2. TRAP
S RET75
4.RST5.5

The correct order in which these interrupts will be executed, if they arrive
simultaneously is

81034
B) 2,314
€) 2:3, 4.1
D) 4. 1,23

A coaxial-cable with an inner diameter of 1 mm and outer diameter of 2.4 mm is
filled with a dielectric of relative permittivity 10.89. Given p, = 4m X 1077H fm,

=8

€g = - F/m, the characteristic impedance of the cable is

361

A) 330Q
B) 100Q
C) 143.3Q
D) 43.4Q

In a delta modulation system, granular noise occurs when the

-A) modulating signal increases rapidly

_A) pulse rate decreases

B) pulse amplitude decreases
C) modulating signal remains constant

What is the other name for half-wave dipole antenna?

A) helical antenna
B) isotropic antenna
C) hertz antenna
D) maxwell antenna

Consider a single input single output discrete-time system with x[n] as input and y[n]
as output, where the two are related as follows:

_ (nlx[n]|, for0<n <10
= {x[n] —x[n —1], otherwise

Which one of the following statements is true about the system?

A) Itis causal and stable
B) Itis causal but not stable




PhD Entrance Test 2023-2024 (Electronics) — PART - I

C) Itis not causal but stable
D) Itis neither causal nor stable

81. In binary frequency shift keying (FSK), the given signal wave forms are:

u,(t) = 5c0s(200007t); 0 <t <T,and

wdt) = 5co5(22000nt): 0L LT,
where T is the bit-duration interval and t is in seconds. Both u, (t) and u, (t) are
zero outside theinterval 0 <t < T.

With a matched filter (correlator) base receiver, the smallest positive value of T (in
milliseconds) required to have u,(t) and u, (t) uncorrelated is

A) 0.25 ms
B) 0.5ms
C) 0.75ms
D) 1.0 ms

82.. The impulse response of an LTI system can be obtained by

A) differentiating the unit ramp response
B) differentiating the unit step response
C) integrating the unit ramp response

D) integrating the unit step response

83. Suppose x[n] is an absolutely summable discrete-time signal. Its z-transform is a
rational function with two poles and two zeroes. The poles are at z =+ 2j. Which one
of the following statements is TRUE for the signal x[n]?

A) It is a finite duration signal.
B) Itis a causal signal.

~C) Itisanon-causal signal.
D) It is a periodic signal

84. Consider the following statements for continuous-time linear time invariant (LTI)
systems.

l. There is no bounded input bounded output (BIBO) stable system with a pole in the
right half of the complex plane.

Il. There is no causal and BIBO stable system with a pole in the right half of the
complex plane.

Which one among the following is correct?

A) Bothland Il are true

B) Bothland Il are not true
C) Only lis true

‘D) Only Il is true
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85. Which of the following can be the pole-zero configuration of a phase-lag controller
(lag compensator)?

Lj -
s-plane f X Pole
© Zero
O—¥ > G
A)
jw
A
s-plane X Pole
¢ Zero
% o >0
B)
jw
A
s-plane X Pole
9 Zero
—e- Nt g
Q) '
jw
A
s-plane o Pole
X Zero
I —. .
D)

86. A periodic signal x(t) has a trigonometric Fourier Series expansion

o
x(t) =ay + z(ancosnwot + b, sinnwyt)
n=1

If x(t) = =x(~t) = —x(t— 1r/wo), we can conclude that

A) an are zero for all n and bn are zero for n even
B) an are zero for all n and bn are zero for n odd

C) an are zero for n even and bn are zero for n odd
D) an are zero for n odd and bn are zero for n even

87. The Nyquist plot of the transfer function
K

(s2+25+2)(s+2)
does not encircle the point (~1+j0) for K = 10 but does encircle the point (-1 + j0)
for K =100.

Gis) =

The closed loop system (having unity gain feedback) is
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A) stable for K= 10 and stable for K = 100

B) stable for K = 10 and unstable for K = 100

C) unstable for K =10 and stable for K = 100
)

D) unstable for K= 10 and unstable for K= 100

88. The state variable representation of a system is given as

o AT S
x_[o —1]"' x(o)“[o]
y=1[0 1]x
The response y(t) is

A) sin(t) I
B) 1—ef
C) 1—cos(t)
D) 0
89. Consider the following :

1. Quantization
2. Sampling

3. Encoding

4. Low-pass filter

The correct sequence for converting an analog signal to Digital signal is--

A) 4,3,1,2
B) 4,1,2,3
£ 49,93
D)4 32,1
90. Match List—1Iand List— Il and select the correct answer using the codes given below

the lists:
List = I (Transducers) List — Il (Measured Quantity)
(a) Capacitive transducer (i) Temperature
(b) Thermocouple (i) Power

“(c) Bourdon gauge (iii) Displacement

(d) Solar cell (iv) Pressure

Codes:
(@ (b) () (d)

A) (i) (i) () (iv)
B) (iii) (i) (iv)
Q) (i) (iv) (i)
D) (iv) (i) (iii)
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In an amplitude modulated system, the total power radiated 105 W. The power of
the carrier is 85 W. What is modulation index?

A) 0.685
B) 0.587
C) 0.586
D) 0.865

LCD uses

A) sematic crystals

B) twisted nematic crystals
C) nematic crystals

D) cholesteric crystals

An SCR is turned off by

A) Reducing anode voltage to zero
B) Reducing gate voltage to zero
C) Reverse biasing the gate

D) None of the above

The intrinsic stand-off ratio (n) of a UJT is given by

A) Rg; + Rp,
Rp.+R
B) B1 B2
§B1
C) B1
gszigaz
D) Bl B2
Rpa

If the full-scale deflection current of a multimeter is 50 pA, its sensitivity is

A) 10 kQ/V
B) 100 kQ/V
C) 50 kQ/V
D) 20 kQ/V

Considering Af as the frequency deviation and f, as the modulating signal frequency,
in FM, modulation index ms is equal to
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Which of the following pairs is not correctly matched:

A) DSB-SC modulation: Balanced modulator
B) PCM: Pre-emphasis

C) FM: Reactance modulator

D) SSB modulation: Weaver’s method

In majority of instruments damping is provided by

A) fluid friction

B) spring

C) eddy currents
D) all of the above

The size of Union is

A) Highest data type contained in it
B) Sum of all the data types in it

C) Sum of Similar data types in it

D) None of above

Pointer is a variable which stores

A) The address of another variable
B) The immediate data

C) Both float and integer data
D) Address of integer variables only




