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1. According to Einstein relation, for any
semiconductor theratioof diffusion constanttomobility
of carriers

(A) depends upon the temperature of the
semiconductor.

(B) depends upon the type of the
semiconductor.

(C) varies with the lifetime of the
semiconductor.

(D) isauniversal constant.

2. A zener diode works on the principle of

(A) tunneling of charge carriers across the
junction.

(B) thermionic emission.
(C) diffusion of charge carriers across the
junction.

(D) hopping of charge carriers across the
junction.

3. Aparticular greenLED emitslight of wavelength
5490A. The energy bandgap of the semiconductor
material used there is (Plank’s constant
= 6626 x 10" J-S)

(A) 2:26 eV
(B) 1.98eV
(C) 117 eV
(D) 0-74 eV

4. Thethresholdvoltageof ann-channel MOSFET
can be increased by

(A) increasing the
concentration.

(B) reducingthechannel dopant concentration.

(C) reducing the gate oxide thickness.

(D) reducing the channel length.

channel dopant

5. The measured trans-conductance g,, of an
NMOS transistor operating in the linear region is
plotted against the gate voltage V at a constant drain
voltage V. Which of the following figures represents
the expected dependence of g, on Vs?

A
Om
(A)
VR
A
(B) Om
Vg
A
Om
©
Vo
A
Om
(D)
Ve
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6. MOSFET can beused as a
(A) current controlled capacitor.
(B) voltage controlled capacitor.
(C) current controlled inductor.
(D) voltage controlled inductor.

7. If ‘f; be resonant frequency and Af is the
difference between two half power frequenciesthen Q
of the unloaded resistor is

(A) Q= Afff,
(B) Q=Afxf,
(C) Q=f,/Af
(D) Q= 2xf,/Af

Ve =5V

3L

The LED

(A) emitslightwhenboth S, and S, areclosed.
(B) emitslight when both S, and S, are open.
(C) emitslight when either S, or S, is closed.

(D) does not emit light; irrespective of the
switch position.

9. Thediffusion length of carriers depends on
(A) the shape of the semiconductor.
(B) thelifetime of the carrier alone.
(C) themobility andthelifetimeof thecarrier.
(D) the mobility of the carrier alone.

X4

10. Thereverse saturation currentin ap—njunction
diode operated below the breakdown voltage

(A) dependsuponthemagnitudeof thereverse
bias.

(B) increases with the increase in device
temperature.

(C) decreases with the increase in device
temperature.

(D) independent of the nature of the
semiconductor used in the fabrication of
the diode.

11. A tunnel diode

(A) shows a differential negative resistance
under proper forward bias.

(B) shows a differential negative resistance
under reverse bias.

(C) isavery high power microwave source.
(D) isafour terminal device.

12. Which method of thickness measurement
follows optical principle?

(A) Ellipsometer

(B) Screw gauge technique
(C) Ultrasonic thickness meter
(D) Profilometer

13. Which etching technique does not include
physical etching process?

(A) Plasma etching

(B) Reactiveion etching
(C) WEet etching

(D) Sputter etching

14. Which lithorgraphy process has higher
resolution?

(A) Photolithography
(B) e-beam lithography
(C) ion beam lithography
(D) X-ray lithography



15. Which compounds are formed in etching of
SiO, using dry etching process with CF, gas?
(A) SiF4 CO,
(B) O, S
(C) F O,
(D) S, F,

16. In 8086 microprocessor, one of the following
statements is not true:

(A) Coprocessor isinterfaced in max mode.
(B) Coprocessor isinterfaced in min mode.
(C) /O can beinterfaced in max/min mode.
(D) Supports pipelining.

17. 1f X(n) = Xg(n) + jX;(n) is a complex sequence
whose Fourier transform is given as
X(®) = Xg(®) + jX(®), thenwhat istheval ueof Xg(w)?

(A) i (Xg () Coswn— X; (n)Sinwn)
n=0

(B) i (Xg () Coswn+ X; (n)Sinwn)
n=0

(C) i (Xg(n)Coswn+ X; (n)Sinwn)

N=—o0

(D) i (XR(H)Cosmn—Xi(n)Sinmn)

N=—o

18. Laplace transform of u(t) sin(at) —
®) Jg.s
(B) aa2 + &
2
© . ¢
(D) a2(a?2+s?)

19. The Fourier series expansion of a periodic
function with half-wave symmetry contains only

(A) Sineterms

(B) Cosineterms
(C) Odd harmonics
(D) Even harmonics

21-1

20. The value of R required for maximum power
transfer in the network shown below is

5Q 4Q

VAVAVAN VAVAVAN
25V —/— §20§2 Q) 3A ER
(A) 2Q
(B) 4Q
(C) 8Q
(D) 16Q

21. TheveninequivaentvoltageV, andresistance
Ry of the following circuit are

300 250
/M AN O
SV 200
VTH’ RTH
5A -

(A) —100V, 75Q
(B) 155V, 550
(C) 155V, 37Q
(D) 145V, 75Q

22. A 2-portresistivenetwork satisfiesthecondition
3

A=D= 3B = %C . The Z,; of the network is
(A)
(B)
©

(D)

W WIN AW WA
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23. The circuit shown in the figure below is
reciprocal if o is

0.5V,

—D-Il IQ 4—12
O + > O
+ 20 +
v, Va

OLI]
o o

(A) 2

(B) -2

© 1

(D) -1

24. Whichof thefollowing statementsisnot correct?

(A) Multivibrators are non-sinusoidal
oscillators.

(B) Multivibratorscanbeclassifiedasastable,
monostable and bistable.

(C) Multivibrators are purely sinusoidal
oscillators.

(D) Astablemultivibratorshavenostablestate.

25. A capacitively coupled amplifier hasamidband
gain of 100 and upper 3-dB frequency is 10kHz.
Midband gain is reduced to 10 by applying negative
feedback. The upper half power frequency with
feedback in kHz will be

(A) 01
(B) 10
(C) 100
D) 1

X6

26. Theoutput voltage (V) invalt of thefollowing
circuit is

2H
!
3Q
AMVY } oV,
+
3Sin t Z
V)
(A) -2 Sint
(B) —2 Cost
(C) -15Sint
(D) -1-5Cost

27. The value of output voltage V,, in the circuit

below is
+12V

1kQ

3V07 n

1kQ

1kQ

(A) 3V
(B) 6V
(C) 15V
(D) 8V

28. The breakdown voltage of atransistor with its
base open is BV o and that with emitter open is
BVCE'>01 then

(A) BVceo =BVego
(B) BVceo > BVgo
(C) BVeeo <BVego
(D) BVgoisnotrelated to BV cgo.



29. Ripplefactor for a half-wave rectifier —
(A) 121
(B) 048
(© o011
(D) 0-99

30. The desirable characteristics of a
trans-conductance amplifier are
(A) high input resistance and high output
resistance.

(B) high input resistance and low output
resistance.

(C) low input resistance and high output
resistance.

(D) low input resistance and low output
resistance.

31. Efficiency of class A power amplifier is
(A) 25%
(B) 50%
(C) 75%
(D) 100%

32. In a multistage R—C coupled amplifier the
coupling capacitor
(A) limitsthe low frequency response.
(B) limits the mid frequency response.
(C) does not effect the frequency response.

(D) blocksthedccomponentswithout affecting
the frequency response.

33. A dcpower supply hasano-load voltage of 30V
and afull-load voltage of 25V at afull-load current of
1A. Its output resistance and load regulation
respectively are

(A) 5Q and 20%
(B) 25Q and 20%
(C) 5Q and 16:7%
(D) 25Q and 16-7%

21-1

34. The op-amp circuit shown in the figure is a
filter. The type of filter and its cut-off frequency are
respectively

10kQ2
M
10kQ2
=AM -
——0
VoS b—2
1pF
1kQ2

(A) High Pass; 1000 rad/sec.
(B) Low Pass; 1000 rad/sec.
(C) High Pass; 10000 rad/sec.
(D) Low Pass; 10000 rad/sec.

35. A Boolean function is implemented with the
CMOS logic shown in the figure below. The output
function Y of thecircuit is

TVDD
] L
A= D p_Network

B—9

C—

N-Network

ST

(A) A+B+C)D
(B) ABC+D
(C) ABCD
(D) BC+ AD
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36. TwoECL gatesarecascaded. Thevoltagelevels

are Voy = —0:96V, Vo =— 165V, V,y = —1-105V
and V,, =-1475V. The low and high state noise
margins are

(A) 0-37V and 0-69V

(B) 0-545V and 0-51V

(C) 0:175V and 0-145V

(D) —2:065V and — 3-125V

37. The outputs of the 3x 8 decoder are taken
through two logic gates as shown in the figure. The
outputs X and Y will be

lJ
T

A 3x8
B Decoder 4 N

S 1—| b—oY
C Py I

(A) X=ABC+BC,Y=A+B
(B) X=AC+BC,Y=1
(C) X=A,Y=1

(D) X=A,Y=0

38. A mod-N synchronous counter is shown in
figure below with T F/F and Q, as MSB. If initialy
Q=0,Q,=0,Q,=0,thevalueof N is

*—Q T Q T Qo TOJ

_ < _ < _ <
-— T —| 9 —l —% —l
. | nn

(A) 8
(B) 6
(€ 5
(D) 4

39. The capacity of a PROM is 2K x 16. If it is
expandedinto 16K x 16, thenumber of addresslinesin
the expanded memory will be

(A) 16
(B) 14
(C) 12
(D) 10

40. The function F=A®B® C® D can be
represented in canonical SOP form as

(A) > m(2,3,5,6,7,8,12,14)

(B) > m(0,1,3,5,7,8,14,15)

(C) > m(3,4,6,7,8,9,13,14)
(

(D) > m(1,2,4,7,8,11,13,14)

41. InBCD tosevensegment display, theminimum
number and maximum number of outputs of the
decoder, that will be active onetime are

(A) 1,6
(B) 2,7
(C) 3,5
(D) 2,8



42. An8 x 1multiplexer withsectionlinesB, Cand
Disgivenbelow. TheBooleanfunctionY implemented
is

1 Iy
0 L
1 I,
A I
I ——OY
0 L5
Is
0 I
— S, 81§,
EN ’ ’
B C D (LSB)
(A) > m(1,3,4,6)

B) X

(1,

m(0,2,3,4,8,10,14)
(C©) > m(0,3,4,8,11,15)

(

(D) >.m(1,3,5,7,9,15)

43. |If spacing between the wires of atransmission
lineisincreased, its characteristic impedance will

(A) increase.
(B) decrease.
(C) remains unaffected.
(D) None of the above

44, The structural code for 4 bit adder in VHDL is
given below:

COMPONENT adder IS

GENERIC (n: INTEGER : = 3);

PORT (input : INBIT _VECTOR (nDOWN TO O);
OUTPUT : OUT BIT_VECTOR (n DOWN TO O);
END COMPONENT;

If it is required to convert this code into 8 bit
adder, the changed variable would be

(A) Component
(B) Input

(C) Output
(D) n

21-1

45. Which one of the following istrue with respect
to CPLD and FPGA devices?

(A) CPLD architecture offers greater
flexibility.

(B) FPGA devices have very complex
configurable logic blocks.

(C) CPLD devices offer relatively lower
flexibility but more predictable timing
characteristics.

(D) FPGA devices offer relatively lower
flexibility but more predictable timing
characteristics.

46. Conversion time of an eight bit successive
approximation type A/D converter run by a 10MHz
clock would be

(A) 1275 uS
(B) 255 uS
(C) 800nS
(D) 80nS

47. Which one is sequencial access secondary
storage device?

(A) Magnetic tape
(B) Hard Disk
(C) Floppy Disk
(D) CD-ROM

48. Which of the following is volatile memory?
(A) SRAM
(B) Flash Memory
(C) EPROM
(D) EEPROM

49. Peripheral devices that are found on
microcontroller chip does not include

(A) Counter
(B) USB port
(C) Seriad communication interface
(D) Parallel communication interface
[ Please Turn Over ]
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50. ldentify the peripheral functionthat isprovided
inmicrocontroller by apul sewhichmodul ator followed
by afilter.

(A) A/D converter
(B) D/A converter
(C) Timer

(D) Counter

51. A 8hit microcontroller hasan external RAM in
the memory map from 8000H to 9FFFH. The no. of
bytes that this RAM can storeis

(A) 8193
(B) 8192
(C) 8191
(D) 8000

52. Consider the following set of instructions:
MVI A, BYTE1

RLC

MOV B,A
RLC

RLC

ADD B

If BY TE1 =07H, then the content of A after the
execution of the program will be

(A) 46H
(B) 70H
(C) 38H
(D) 68H

53. A set of 8085 instruction is given by

XRA A

MVI B, 4AH

SUl 4FH

ANA B

HLT

Thecontentsof registersA and B arerespectively
(A) 05, 4A
(B) 4F, 00
(C) B1,4A

(D) 00, 4A

X-10

54. The largest number that can be processed by a
microprocessor in a single operation is determined by
the size of which bus?

(A) External databus
(B) Internal data bus
(C) Addressbus
(D) Control bus

55. The synchronization between microprocessor
and memory is done by

(A) ALEsigna
(B) HOLD signal
(C) READY signa
(D) HLDA signal

56. The memory device has both high density and
high speed access and in-circuit electrical erashility
featureis

(A) EEPROM

(B) UV EPROM
(C) Cache Memory
(D) Flash Memory

57. In quenched domain mode, the period of
microwave oscillation (t) is related with the domain
transit time (T) as

(A) ==T
B) t<T
© =7/,
(D) =>T

58. An open-ended, lossless transmission line of
length 5 km has a phase shift constant, p = /4,
radian/km and a characteristic impedance of 50002 .

Theinputimpedanceat themid-point of thisline
in Q will be

(A) 250
(B) —j500
(C) —j125
(D) j500
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59. The characteristic impedance (Z,) of a
transmission line can be expressed as (here, R, L, G, C
are primary constants of the transmission line)

(A) JRG

R+ joL
B) yG1jecC

R+ I
© (o o
+ jolL
G+ V.
(D) J#
+ jolL

60. Thediagonal el ementsof amicrowavemagic-T
must be

(A) 1,0,0,1
B) 1,1,1,1
() 0,1,1,0
(D) 0,0,0,0

== 0
61. The continuity equation V.J +§p:0

expresses the conservation of
(A) Energy
(B) Power
(C) Momentum
(D) Charge

62. A linear array of 10 half-wave dipole antennas
withaninter-element spacing of onewavel ength directs
its maximum radiation in adirection perpendicular to
theline of the array. The width of the principal lobe of
the array in radian, when the antenna elements are fed
in phase by a microwave signal of frequency 1GHz,
will be

(A) 02

B 3
(C) 01

T
D) ¢

21-1

63. A hollow metallic waveguide with rectangular
cross-section of 3cm x 2cmwill have aratio of cut-off

frequenciesfor TE,, and TEy; modes equal to
(A) 1:2
B) 2:1
(© 2:3
(D) 1:3

64. A two-cavity Klystron amplifier is operated
with a dc accelerating voltage of 100 volts and it
amplifiesamicrowavesignal of frequency 3GHz. The
buncher gap width is Imm. The beam coupling
coefficient of the buncher cavity is

(A) 057
(B) 0-82
(C) 075
(D) 063

65. The characteristic polynominal of asystem is
q(s) =28+ ' +4s8* + 282+ 2s + 1
The system is
(A) stable
(B) marginaly stable
(C) unstable
(D) oscillatory

66. A conventiona cylindrical magnetronisoperated
with dc anode voltage of 2000 volt. The cathode has a
radius of 5 cm and the anode radius measured from the
cathode centreis 10 cm. The cut-off magnetic field of
this magnetron in milliweber/m? is

(A) 1
(B) 4
© 9
(D) 2
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67. If theclosed loop transfer function of acontrol

S-5
(S+2)(S+3)

(A) unstable system.
(B) an uncontrollable system.

systemisgivenas T(S) = ,thenitis

(C) aminimum phase system.
(D) anon-minimum phase system.

68. Themaximum range of aradar doesnot depend
on the following:

(A) Gain of the transmitting antenna.

(B) Power radiation of the transmitting
antenna.

(C) Areacof thetarget.

(D) Medium through which the wave is
propogating.

69. Helical antenna is used for satellite tracking
because of its

(A) circular polarization
(B) broad bandwidth

(C) good front to back ratio
(D) smal size

70. If theminimumrangeof aradar istobedoubled,
the peak power hasto be increased by afactor of

(A) 2
(B) 4
€ 8
(D) 16

71. Theblind speed of an M TI radar can be avoided
by changing the

(A) carrier frequency

(B) antennarotation rate

(C) pulse repetition frequency
(D) transmitted power

X-12

72. Incertain casescircular waveguideisthe better
choice than arectangular waveguide, because of

(A) smaller cross-section.

(B) lower attenuation.

(C) freedom from spurious modes.
(D) higher cut-off frequency.

73. The relationship between the phase velocity v,
and group velocity vq in awaveguide is
(A) Vo=Vqy ,
(B) V. vg=C1,
(©) V,.vg=¢?
(D) Vp.vg =cC

74. Intrinsic impedance is given by

€

75. If aright-handed circularly polarized wave is
incident normally on a plane perfect conductor, then
the reflected wave will be

(A) right-handed circularly polarized.
(B) left-handed circularly polarized.

(C) dliptically polarized with atilt angle of
45°,
(D) horizontally polarized.

76. In a transmission line with L >> R and
oC >> G, phase constant 3 is proportional to
A) o

(B) «?

©) Jo
o ¥
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77. Theinputimpedanceof ashortcircuitedlossless
transmission line quarter wave long is

(A) purely reactive.

(B) purely resistive.

(C) infinite.

(D) dependent onthecharacteristicimpedance
of theline.

78. Thefrequency of oscillation of aKlystrondepends
on

(A) cavity dimension
(B) dcvoltage
(C) distance between the two cavities

(D) repeller voltage

79. Gallium arsenideis preferred to silicon for use
in Gunn diode because it has

(A) lower noise at high frequencies.

(B) better frequency stability.

(C) highion mobility.

(D) suitable empty energy band which silicon
does not have.

80. Periodic permanent magnet focussing is used
with TWTsto

(A) improve eectron bunching.

(B) alow pulsed operation.

(C) alow coupled-cavity operation at highest
freguencies.

(D) avoid the bulk of an electromagnet.

81. For an FM station transmitting at 100MHz, the
frequency deviation is 75 kHz. Find the approximate
bandwidth required for transmission of voice signals
(0—3kHz).

(A) 78kHz

(B) 156 kHz
(C) 175kHz
(D) 158 kHz

21-1

82. In amplitude modulation, the modulation
envelope has a peak value which is double the
unmodulated carrier value. What is the value of the
modulation index?

(A) 25%
(B) 50%
(C) 75%
(D) 100%

83. The signal m(t) = cos2000xt + 2c0s4000t is
multiplied by the carrier c(t) = 100cos2rft where
fc = 1MHz to produce the DSB signal. The expression
for the upper side band (USB) signal is

(A) 100cos(2n(fc+1000)t) + 200cos(2n(fc + 200)t)
(B) 100cos(2r(f.—1000)t) + 200cos(2r(f;—2000)t)
(C) 50cos(2n(fc+ 1000)t) + 100cos(2nr(f:+ 2000)t)
(D) 50cos(2n(fc —1000)t) + 100cos(2x(fc — 100)t)

84. A signal with 3kHz bandwidth is sampled with
Nyquist rate and quantized with 128 level quantizer in
a PCM system. What will be the corresponding
minimum transmission bandwidth?

(A) 42 kHz
(B) 21kHz
(C) 84KHz
(D) 384 kHz

85. Thebandwidth efficiency of QPSK modulation
is doubled compared to BPSK modulation. The
probability of bit error for QPSK is

(A) sameas BPSK

(B) double of BPSK
(C) haf of BPSK

(D) one-fourth of BPSK

86. In an optical fiber link of 15 km, the optical
power connected at the input is 50 mw. The optical
power measured at the output of thefiber is8 mw. The
attenuation of the fiber in dB/kmis

(A) 25
(B) 0:75
(C) 053
(D) 0-14
[ Please Turn Over ]
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87. A mixer stage has anoise figure of 20dB. This
mixer stage is preceded by an amplifier which has a
noise figure of 9 dB and an available power gain of
15dB. The overal noisefigurereferred to theinputis

(A) 11.07
(B) 18:23
(C) 5648
(D) 97-38

88. The Nyquist sampling rate for the signal
g(t) = 10cos (50rt)cos’(150nt), where‘t' isin secondsis

(A) 150 samples per second
(B) 350 samples per second
(C) 300 samples per second
(D) 200 samples per second

89. InaPCM system, if the quantization levelsare
increased from 2 to 8, the relative bandwidth
regquirement will

(A) remain same.

(B) betripled.

(C) bedoubled.

(D) become four times.

90. AnlnGaAsphotodiodehasaquantumefficiency
of 90% at a wavelength of 1550nm. The responsivity
of the photodiode is

(A) 2:25 A/W
(B) 112 A/W
(C) 0:92 AIW
(D) 0-56 A/W

91. Thetuning current in aDFB laser operating at
1550nm causes a change in effective refractive index
of 0-85%. If the source spectral width is 0-04nm for
2Gbps signal, the number of channels that can be
operated for DWDM system is

(A) 27
(B) 33
(C) 52
(D) 65

X-14

92. An SCR is considered to be a semi-controlled
device because

(A) itcanbeturned off but not on with aGate
pulse.

(B) it conducts only during one half cycle of
an alternating current wave.

(C) it can beturned on but not off with a Gate
pulse.

(D) it can be found on only during one half
cycleof an AC.

93. An SCR has half cycle surge current rating of
3000A for 50 Hz supply. One cycle surge current will
be

(A) 1500A
(B) 6000A
(C) 2121-32A
(D) 4242-64A

94. A piezoelectric transducer has avoltage source
of 12V with an internal impedance of 12MQ. It is
connected to a digital oscilloscope with an input
impedance of 12 MQ directly. The voltage measured
by the oscilloscope is

(A) 3v
(B) 6V
(© 12v
(D) 24V

95. A n-type semiconductor strain gauge has a
nominal resistance of 1k and gauge factor of —100.
Theresistance of the gauge when acompressive strain
of 100 um/misapplied, is

(A) 1100
(B) 10100
(C) 9902
(D) 9002
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96. A copper-iron thermocouple hasits measuring
junction kept at 110°C and thereferencejunction at the
temperature of 28°C. The temperature emf
characteristics of iron-constantan and copper-
constantan are E,_- =53TuV and E. .=43TpuV, (T is
in°C), at 0°C. The emf developed in the thermocouple
would be

(A) 1100 Vv
(B) 2800 uV
(C) 720 uwv

(D) 1380 uVv

97. A spectrum analyser displays

(A) peak to peak amplitude of modulating
signal.

(B) different frequency amplitudes with
respect to time.

(C) Lissgjousfigures.

(D) different signal amplitudeswithrespect to
frequency.

98. A sguare wave signal is observed on the
oscilloscope to have one cycle measured 5cm at a
horizontal sweeprateof 25 us/'cm. Thesignal frequency
is

(A) 125Hz
(B) 4KkHz
(C) 8KkHz
(D) 16 MHz

99. A DIACisequivaenttoa
(A) triac with two gates
(B) diode and two resistors
(C) pair of SCRs
(D) pair of four layer SCRs

100. Which instruction cannot force the 8086
processor out of ‘halt’ state?

(A) Interrupt request

(B) Reset

(C) Both interrupt request and reset
(D) Hold
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