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1. Consider the following statements : 3. Thermal runaway is not pessible in FET
becanse as the temperature of the FET

The output of a lingar circuit, driven Horeases

with & sine wave at a frequency f is
itself a sine wave fal mobility decreases

1. at the same frequency

: _ ! {b) trans-conductance inereases
4, with ochonoo of chonged amplitude

Ld

fe)  drain enr

(d) trans-conductance decreases
Which of the above statcments isfare

correct?
F s 4. For JFET, the drain current I is
e )] an
1
fb) 1 oniy | Vs |2
al [ s
_ fa) Ipgg -
je) 1 and 3 P
i) 2-only

2. Consider the following statements |

The main contribution to photo- 3
conduction 1s by iel Im[ i VEJE
1. the peneration of electron and hole Ve

pair by a photon

2. a donor electron jumpmg into the Visg g
conduction band because of a fd If’ﬁ[]_ Vo
phioton’s enerpgy

3. a valence clectron jumping into an
acceptor  state because of a

photon's energy 8. For n-channel depletion MOSFET, the

highest trans-conductance gain for

Which of the above statements is/are small signal is at

COrrect?
fa) Voo =0W

fal 1 only

(b} 2 only Bl Vo =Yp

fc) 3 only el Vs =1Vl

() 1,2 and 3 ) Vo = =V,
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6. The n-p-n transistor made of silicon has a 9. Hysteresis is desirable in a Schmitt

[C base bias voltage 15V and an input trigger because

base resistor 150 ki Then the value of

the base current into the transistor is fa) cnergy is to be stored/discharged
in parasitic capacitarces

g 953 s

(@) e fbl effects of temperature variations

(b 953 uA wonld be compenaated

i jcl. devices in the circuit should be

[e) 995 allowed time for saturation and
de-gaturation

fdl 953 uA

{d) twould prevent noize from causing
false tripgering
7. A signal may have frequency componentsa
which lie in the range of Q001 Hz to

10 Hz. Which one of the following types 10. In a photoconductive cell, the resistance
of couplings should be chosen in a of the semiconducter material wvaries
multistage amplifier designed to amplify with intensity of incident light
the: signal? ;

o] directly

o] Capacitor coupling fB) inversely

{B) Direct coupling o) exponentially

fe)  Transformer coupling jd} logarithmically

fd] Double-tuned transformer coupling
11. In graded index multimode optical fiber,
the refractive index of the core is
8. If an input impedance of op-amp is finitc,
then: which one of the lcllowing
gtatements related to virtual ground is
correct?

(] uniform across its radial distance,
except for the cladding

b} maximum at the fiber axis and

; r decreases stepwdse towards the
fa) Virtual ground condition meay exist.

cladding
{b} Wirtual pround condition cannot fc) maximum at the fiber axis and
exist, deereases gradually towards the

cladding

fel In case of op-amp, virtual ground

condition always exists. (] mazximum at the fiber axis and
inercasca atcpwise towards the

fd) Cannot make a valid declaration. cladding
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12, Consider the Iollowing factors ;

1. Number of turns of the coeil

2. Length of the coil

. Area of cross-section of the coil
4, Permeability of the core

On which of the above factors does
industance depend?

fa) 1, 2 and 3 only
fb) 1, 3 and 4 only
jo) 1,2, 3and 4
dl 2 and 4 only

13. A mathematical expression for 50 Hz

stnusoidal voltage of peak wvalue 80V
will be

fal w=_508in314¢
{b) v=50sinB80¢
fc) v= Blsin3 T4t
{d) 1= 80sin50¢

14. Congider the following statements :

1. Fleming's rule is used where
induced e.m.f is due o flux
cutting,.

2. Lenz's law iz used when the
induced e.m.l. is due to change in
flux linkages.

3. Lenz's law is a direct consequence
of the law of conservation of energy.

Which of the above statements are
corTect?

fa} 1 and 2 only
{b) 1 and 3 only
e} 2 and 3 only
fdl 1, 2and 3

15. A conductor of length | m moves at right

angles to a uniform magnetic field of
flux density 2 Wh/m? with a velocity of
a0 mfs, What i the wvalue of the
induced em.f. when the conductor
moves at an angle of 30° te the direction
of the field?

fa) 75V
(b} 50V
fef 25V

fdj 12:3%

16. The total flux at the end of a long bar

magnel iz 500UWh, The end of the
bar magnet is withdrawn through a
1000-turn coil in L second. The e.m.f.

generated across the terminals of the
coil is

f@) 5V
E 1oy
fel 25V

{d) S0V

17. The slip of a 400V, 3-phase, 4-pole,

50 Hz machine running at 1440 r.p.m.
is

fe) 6%
ib) 5%
fef 4%

{d) 3%




. DINTHE,

440 %, 3-phase, 50 Hz
induction motor runs at 9501 p.am.
when on full load with a synchronous
apecd of 1000 r.pom. For this condition,
the frequency of the rotor current will be

fa) 40 Hz
L 35 1=
o} 25 Hz
fd) 20 Hz

19. By adding resistance in the rotor circuait

of a slip ring induction motor, the
starting current

fa) as well as torque reduce
/bl as well az torque increase

{e] reduces but the starting torgue
NCreases

(d} increases but the starting torgue
decreases

20. Consider the following statements with

regards to an induction motor |

l. Maximum torgue is independent of
rotor resistance.

2. Starting torgue is maximum when
rotor resistance equals rotor
reactance,

3, Torque 13 wvery sensitve to any
changes in supply voltage.

Which of the above statements are
correct?

fal 1 and 2 only
(b} 1 and 3 only
fel 2 and 3 only
fe} 1, 2 and 3
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24. Electrical

A transformer has 2% resistance and 3%
reactance. What is its voltage regulation
at full load with 0-8 p.f. lagging?

fa) 5:3%
(b) A6
fel  0-53%
(dl 0-46%

22, A voltage is generated across a piezo-

electric material, O o thick,
subjected to an impact of 5 N/m?. The
voltage coefficient of the material is
23 kV-m/N. The magnitude of the
voltage generated will be

fal 2300V
B 1650 V
e} 1150V
e Sy,

23. The ‘residual resistivity’ of a metal is

fal due to lattice vibrationa at high
temperatire

{h) due to photon scattering at high
temperature

fo) temperature-dependent

[dl  temperature-independent

conductivity, thermal
conductivity and magnetic properties
of ceramic material are

fz]  wery high all the time
jhl wery low all the time
fc) dependent on the material

fcl} ascertainable, instance to instance

[P.T.0.




25. Laminated insulation, coated with
varnish, is & s=staple adoption in
transformer assemblage in order to

jef reduce the relucitance of the

magnetic path

) ininee losses due o eddy

currents

fc} mcrease the reluctance of the

magnetic path

fd} increase the effect of eddy current

26, When a [erromagnetic substance 1z
magnetized, there are marginal
diminutions in its linear dimensions.
This phenomenon is called

fa} Thysteresis
(b} magnetostriction
e} diamagnetism

{d}  dipolar relaxation

ZT. When the working temperature becomes
more fhan the Curie temperature, a
ferromapnetic material becomes a

fal diamagnetic material
(b} paramagnetic material
fg] ferromagnetic material

jd) Mu-material

MEA-S-ETN/&6A

28. Compared to other materials, a material

29,

30.

with a wider hysteresis loop has

faj lower permeability, higher
retentivity and higher coercivity

() highay permes bility, lower
retentivity and higher coercivity

fel  lower permeability, higher
retentivity and loewer reluctance

{d] lewer permeability, lower retenfivity
and lower residual magnetism

Which of the following materials is used
in light-emitting diodes?

fa) Gallium arsenide sulphate
{b) Gallium arsenide phosphide
fef  Gallium chromate phosphide

el Gallium phosphide sulphate

Consider the following methods in nano-
particle synithesis .

1. Bottem-up

2. Top-down
3. Bide-by-side

Which of these methods is/are slow and
doesfdo not conduce to large-scale
production?

faj 1 only
(b} 2 only
e 3 cnly

fd) 1, 2 and 3




31. Consider the following statements :

1. Twype-l superconductors undergo
abrupt transition to the normal
state above a critical magnetic field.

2.  Type-ll superconductors are highly
technologically useful sUper-
ronduntors because the incidence
of a second critical Aeld i them is
useful in the preparation of high
field clectromagnets.

Which of the above statcments is/are
coiTect?

fal 1 only
bl 2 only
fc) Both 1 :and-2

fdl Meither 1 nor 2

32. Consider the following statements

1. Metal conductors have more R at
higher temperatures.

2, Tungsten  can be used as a
resistance wire.

3. A superconductive material is one
which has  practically EETO
resiatance,

Which of the above statements are
correct?

fal 1 and 2 only
(Bl 1 and 3 only
fe} 2 and 3 only

fdl 1,2 and 3
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33. Consider the following statements

regarding precision in measurements of

a quantity :

1. Precizion ia the measure of the
gpread of the incident errors.

2. ‘Precision i3  independent of the
realizable correctiiess of  the
mengurerTent

3. Precision is usually described in
terms of number of digits wused
m the measurement by a digital
s e me it

Which of the above statements are

correct?

faf 1,2 and 3

(bl 1 and 2 only

fe 1 and 3 only

{d) 2 and 3 only

34. Consider the [lilnwing statements  in

connection with deflection-type and

null-type mstruments

I. HMull-type mstruments are  mone
accurate than the deflection-type
Ones,

2. HNull-type - of instrument can be
highly psensitive compared 1o a
deflection-type instrument,

3. Under dynamic conditions,
null-type instruments are less
preferred to deflection-type
instruments.

4. Response iz faster in null-type
instruments as comparsd to
deflection-type Instruments.

Which of the above stafements are
correct?

fak 1, 27and 3

{b] 1, 2 and 4

fel 1, 3 and 4

fd) 2,3 and 4

| B,



38 A voltmeter

1000 2/V reads 100V on itz 150V
gcale when connected acrose a resistor
of unidentified specifications in =eries
with o milliommeter. When the milli-
amimeter reads 5 mA, the error due to
the lvading effect of the voltmeter will be
nearly

() 13%
(b 18%
(o) 23%
(d) 33%

36. Consider the following statements ;

Sphere  gap method of voltage
measurement g uased

I. for measturing r.m.s value of 8 high
volizge

2.  for measuring peak value of a high
voliape

3. as the standard for cahbration
purpnses

Which of the above statements are
correct?

fa) 1 and 2 only
fbl 2 and 3 only
fei 1 and 3 only
fedt -1, 2iand 3

37. High frequency (in the MHz range] and

low amplitude {in the mV range} signals
are best measured using

e} WTVM with a high impedance probe
bl CRO
fcl  moving-iron instrument

(e} digital multimeter

having a sensitivity of

_ MBEA-S-ETN/G6A -

38, In scintllativon coating applications,

shields of which material are generally
placed around the photomultiplier tube
to overcome interference effects of
electrong deflected  from  (heir nermal
path?

fa) Ferromagnetic
fb] Mu-metal magnetic
fol  Electromagnetic

{d) Dielectric

39. A PMMC instrument if connected directly

to. measure alternating current, it
indicates

fa} the actual value of the subject AC
quantity
{8} =zero reading

fe) -.,.'_]E of the scale value where the

pointer rests
i
fd) "E of the scale value where the

pointer rests

40. Which of the following are measured by

using a vector voltmeter?

1. Amplifier gain and phase shift
2. Filler transfer function

3. Complex insertion loss

Select the correct answer using the code
given below,

fa) 1 and 2 only
(b} 1 and 3 only
fe} 2 -and 3 only
fd) 1,2 and 3




41, In a transistor, the base current and

collector current are, respectively, 60 uA
arid 1°75 mA, The value of o 15 nearly

fa) Q91

b) 097
fe) 1:3
fdj 17

42. A liquid flows through a pipe of 100 mm

diameter at a velocity of 1 m/s, If the
diamerer ia puatanlead within 1% and
the velocity is known to be within 3% of
measured value, the limiting ermor for
the rate of flow is

@l 1%

(bl 2%

fol *3%

fc] 3%

43. A 31 digit digital voltmeter is accurate to

+0:5% of reading +2 digits. What is the
percentage crror, when the voltmeter
reads 0°10 V en its 10V range?

(@) C-025%
() C25%
o) 2-05%
[} 20:5%

44, The simplest and most commen method

of reducing any ‘effect of inductive

coupling’ between measurement and

power eircuits is achieved by using

fr} a screcn Ercund the entire
meagurement circuit

(b} twisted pairs of cable

e} capacitoris) to be connected at the
power circuit

fd} eapacitor{s) to be connected at the
measuremenl eircuit

M EA—S-ETHN f GBA

45. A capacitance {ransducer uses wo

guartz diaphragms of area 750 mm
separated by a distance 35 mm, The
capacitance is 370 pF,. When a pressure
of 900 kN/m? is applied, the deflection

is 06 mm. The capacitance at this
pressure would be

fa) €19 pF

{b) 447 pF

e 325 pF

fc) 275 pF

46. Consider the following statements

regarding Time-Division Multiplexing
(TDM] :

1. The information from different
measuring points is transmitted
serially on the same
communication channel.

2. It imvolves transmission of data
samples rtather than continuous
data tranamission.

3, It is especially useful when
telemetering  fast-changing, high
bandwidth data.

Which of the above statements are valid
in respect to TDM?P

ff 1, 2and 3
B} 1 and 3 only
fel 1 and 2 only

fd) 2 and 3 only

[PT.0.




47. Consgider the following regarding 49. Consider the following with regards to

easential functional operations of a graph 'as shown in the figure given
digital data acquisition system : below ;
1. Handiing of analog signals T—E 2
2. Converting the data to digital form 1 |
and handling it L/
3. Making the measurcment g 2
4. Internal programming and 1. Regular graph
ISk 2. Connected graph
Which of the above are valid in the 3. Complete graph

stated context?
4.  Non-regular graph
fa) 1, 2, 3 and 4

b 1, 3 and 4 only Which of the above are eorrect?

fal 1 and 4
fo} 1,2 and 3 only
b 3 and 4
(el 2 and 4 only
fe) 2 and 3
48. A low resistance LDR of 200 operated fdl 1 and 2

at a certain intensity of light, is to be
protecied through a series resistance in
such & way that up to 12 mA of current
iz to flow at a supply voltage of 10 V.
What is the necaresi value of the
protective Tesistancer

B0. A network in which all the elements are
physically separable is called a

fal -distributed network

fal B730

b} Bl30 {b} lumped network
fc] 2734 fe] passive network
fd} 816 fd} reactive network
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B1. Three identical impedances are first

connected n deilta across a 3-phase
balanced  supply. Ii- the szame
impedances are now connected in star
acrass the same supply, then

{a} the phase current will be one-third

(B} the lne current will be one-third

fe}. the power congumed will be

one-third

fel} the power consumed will be halved

Consider the

regarding trecs :

following statements

1. A tree contains all the nodes of the
graph.

2, A tree shall contain any one of the
loops.

3. Ewery connected graph has at least
one fres.

Which of the above statements are
COrrect?

fa) 1 and 2 only

fb} 1 and 3 only

fof 2 and 3 only

fd} 1, 2 and 3

MEA-S-ETN/G6A
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A wvoltage oft] =173an(314t+10F) s
applied to a circuit, It cAuses a ocurrent
flow described by

it} = M-14 an{3 14t - 20°]

The average power delivercd 1z nearly

fo) 2500 W
(B 2167 W
fe] 1500 W

(d) 1060 W

54. Consider the following statements with

respect to a parallel R-L-C circuit :

1. ‘The bandwidth of the eircuit
decreases if B is increased,
2. The bandwidth of the cirenit

remainsg same if L s increased.

3, At resonance, input impedance is a
real guantity.

4, At resonance, the magnitude of
the dnput impedance allains ils
minimum valie.

Which of the above statements are
correct?

fa) 1, 2 and 4
B 1, 3 and 4
fe) 2, 3and 4

fdl 1,2 and 3

[ T




B8, What ia the admittance matrix for a
two-port network shown in the figure
given bBelow?

£ 54

e o _L[80 5
e |5 5 @ Z5al1s 20

L

56. A two-port network is characterized by
L =31 +4V,
Ofy =21 - 4%,
Its A, H C and ¥ parameters -are,
respectively
fal 2,3, 6and 9
(b} 2, -3, 10 and -9
f¢) 3,2, 9.and 6
{dl 3, -2, 9 and -6

57. A unit-step voltage is applied at t=0 to
g serics F-L circait with zers initdal
condition. Then

fa) it iz possible for the current to be
oscillatory

{Bl the voltage across the resistor at
t =7 g zero

fe} the voltage across the resistor at
t=1 1% z&ro

{d] the resistor current eventually falls
to zero

MIA-S-ETN/66A
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58. One of the basic characteristics of any

steady-state sinusoidal response of a
linear R-L-C circuit with constant R, L
and C values ia

f@} the output remaing sinusoidal with
its frequency being the same as
that of the source

] the output remains sinusoidal with
its frequency differing from that of
the source

fc}  the putput amplitude equals the
source amplitude

{d] the phase angle difference between
the source and the cutput is always
ZEra

§9. U the imput {1, ) to the circuit is a sine
wave, the output will be

Mo

F

ja} hall-wave rectified sine wave

A—¥ea

{b) fll-wave rectified sine wave
e} triangular wave
id] square wave
60. Which one of the [bllowing Analog-to-

Digital Converters [ADC) does not use a
DACT

fa) Digital ramp ADC

fb) Buccessive approximation ADC
fc}  Single-slope ADC

{d} Counting ADC




61. A 12-bit A/D converter has a full-scale 64, A circuit outputs a digit in the form of
analog input of 5 V. Its resglubion is 4 bits. O is represented by 0000, 1 is
represented by OROL, .., 9 by 1001 A

fa) 122 mV combinational circuit is to be designed
which takes these 4 bits as input and

fb) 244 m¥ output & 1, if the digit is 25, and 0

) 366 mV otherwise. It only ANLY, OFE and MNUFT
gatez may be musad, what  is  the

{d} +88 mV minimum number of gates required?
fal 4

62. Which of the following circuite converts/ fbi 3

convert a Dinary nuinbetr on the IpAEL 10

a one-hot encoding at the outpat? fef 2

1. 3-to-8 binary decoder gl -k

% S-tasdchinany decoder 65. How many 3-to-8 line decoders with an

3.  Comparator enabler input are needed to construct a
G-to-64 line decoder without using any

Select the correct answer using the code other logic gates?

given below,
fe 11

fal 1 only ) 10

fh} - ﬂI'.I].:r" .rql g

fe) -3 only fd} &

| DR 66. The minterm -1 ex_r:nansh:-n of
FlA B C)=AB+BC + AC is

63. The simplification in minimal sum of IrE.J MLy + My + Mg
product [SOP) of
Y=RA B G I

fel Mo +me +my +my
=y +E §ES O B P | '
i 55 B AF e 18 00 115 () rrg +g + My + g
using K-maps is
= 67. The cutput of a NOR gate is
fa) ¥ =AC+ 8D
fa) high if all of itz inputs are high
bl Y =AC+BD ;
() fB) low if all of its inputs are low

fe) Y =AC+BD fe) high if all of its inputs are low
fd) ¥ =AC+ED fd] high if only one of its inputs is low
MICA-S-ETN/GGA 13 [PT.O.




68. If the input to a T flip-flop is a 100 MHz
gignal, the final output of three T flip-
flops in a cascade is

fril 1000 MHz
(b} 520 MHz
fc) 333 MHz

(d) 135 MHz

69. The addition of the twa numbers
(1AB),, + (67B; will be

faj (889,
B (8324
fe) (823)
fd) (723}

70. If the operating frequency of an 8086
microprocessor is 10 MHz and, if, for the
given instruction, the machine cycle
consizts of 4 T-states, what will be the
time taken by the machine cycle to
complete the executiom of that same
mstruction when thres wait states are

71. The  probability density function
Fle)=ce "™, where x is a random
variable whose allowable value range is
from x = —= to X = 4w, The CDF for this
Tanetion fwr x 20 is

fa) Eem
B TR
o e

(dj -Eiz +e By

T2. Consider the following statements
regarding  electrical  propertiee  of
ceramic materials -

1., ‘They are practically non-
conductors at lower temperatures.

2. Ordinary glass and silicates in
molten statc are dependable as
electrical non<conductors.

3. They offer high resistance fo
current trangmission  and  pet
heated =oon when conducting
electric current.

ingserted? 1
Which of the above ‘statements are
Al s carrect?
fal 1 and 2 only
&) 07 us
B 1 and 3 only
(6 Tus fc) 2 and 3 only
fd) TO ua {dl 1,2 and 3
MEA-S-ETN/G66A




785, An HM

¥3. If primary and secondary windings of

core-type single-phase transformer are
wournd o non-magnetic core, then the

1. effciency of the transicrmer will
decrense

2: elhcency of the lranslormer will
INCTeEse

5

[ o e -
(= = Ed CLELcrbidl JLahe

4, transformer regulation will decrease

Which of the above possibilities are
realized?

fe) 1 and 4
{1 and 3
fel  Zrand: 3
[l 2 and 4

In the case of small BJT model with
common cmitter, the collsctor current i,
is '3 mA, when the collector-emitter
voltage i8 1. of 2:6V. The output
conductance of the circuit is

fer)  2-0 mid (B 20 mi¥
fe) 05 me fd) 05 mi
broadeoasting radie  stabon

transmits signals of frequency 100 MHz
with a power of 10 kW. The bandwidth
of the modulation signal is from 100 Hz
to 1-5kHz. i the maximum deviation
set by the FCC, [0), is 75 kHz, the range
of the modulation index is

fa) 100 to 750
b} 100 to 250
fc) 50 to 750
{d} 50 to 250

MEA-5F-ETN/66A
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T6. An amplitnde-modulated amplifier has a

radio frequency output of 60'W at 100%,
modulation. The internal loss in the
maodulator s 6W. What is the
unmodulated carrier power?

() 33 W
bl 36 W

fcf 40 W

() 44 W

T7T. The figure showsa the block diagram of a

frequency discriminator. What does the
aecond block represent?

xft) —= {Lfr : L sy

fa) Envelope detector
b Low-pass filter
el  ERatio detector

fell Band-reject filter

TB. A dominant pole ia determined as

fa} the highest frequency pole among
all poles

(B the lowest frequency pole at least
two gotaves lower than other poles

ol the lowest frequency pole among all
poles

{d} the highest frequency pole at least
two octaves higher than other poles

[ ET.0,




79, 1If only one multiplexer and one inverter 83. The basic motivation behind the

are allowed 1o be used to implement any development of digital moedulation

Boolean function of n variables, what is technigues is

the maximum size of the multiplexer

needed? fa) te develop a digital communication
field

fa) 2™ 2 line to 1 line

fh T ; i) to institute methods for tranalating
v} 2 s Hna digital message from baseband to
fe) 2%t e to 1 line passband
fd) 2"*2 line to 1 line fe} to develop digitized wversions of
analog modulation schemes
E
wE : b i
80, What iz the minimum = required fd} to improve upon pulse modulation
! “ i schemes
to -achieve a &pectral efficiency of
&-bps/Hz?
e} 52 B4, The received signal level for & particular
digital system is =151 dBW and the
h) 53 effective noise  temperature of the
&) 105 receiver syvstem is 1500 K. The value of
E
i) 158 Fh_ required for a link transmitting
0
2400 bps is
B1l. What is the required bandwidth of a PCM
system for 256 gquantization levels when fe) -12.dB
48 telephone channels, each band- _
limited to 4 kHz, are to be time-division (b} -1:2 dB
multiplexed by this PCM? ) +12 dB
fa] 9246 MH=
fd) +12 dB

fhl 3464 MHz
fe) 3072 MH=z ]
85, The largest error between referencs inpult
fell 1544 MHz and output during the transient period
iz called

B2. The modulation scheme used in GShis
{a) peak error

fa) frequency shift keyving
t it hoot
fbl phase-shift keving LR e L

fe) Gaussian minimum shift keying fe] peak overshoot
fd}] amplitude shift keying {d} transient deviation
MEA-S-ETN/66A 16




B6. Consider the Tollowing statements BB. Consider a discrete memoryless source
regarding Telatve stability” ¢ with spurce alphabet S={s,, 5, 5;]
with probabilities

It iz defined
: ; 1 1 1
1, in terms of gain margin only Plsg) = a Pl ) = % and Pis,|= =
2. in terms of phase margin and
cortain other parameters The entropy of the source is
3. in terma of goin morgin,  phoge lb'
margin and location of poles in fea} ) i
Eplane
4, in relation to another identified fb) :i-bit
gystem
Which of the above statemerts are el 2 bits
coTrect? 2
fa) 1 and 2 i} %bir_
b 2 and 3
fe/ 3 and 4 89, For a lead compensator, whose transfer
{d] 1 and 4 Mnctimisgmnngs*:l;q b=0
g+
B87. Consider the following statements fa) a<b
For a type-1 and a wunity feedback B} a>b
system, having unity gain in the forward ) a=Kb
path
1. positional error constant K, is fd} a=0
equal to zero
. acceleradon error constant K, s 20. A unity feedback eyotom hoo open loop
equal to zero trangfer function with twe of its poles

located at —0-1, 1; and two zeros located
at —2 and =1 with a variable gain K. For
what value(s] of K would the closed-loop

3. steady-state error e, per unit-step
displacement input is equal to 1

Which of the abpve statements are system have ong pole in the right half of
CorTECt? the s-plane?
fa) 1,2 and 3 fa) K =03
{b) 1 and 2 only (B} K <005
fcj 2 and 3 only fc} 005<K <03
fdf 1 and 3 only fd} K =0
MEA-S-ETN/66A 17 [PTO.




91. Consider that in a system loop transfer 93. The open-loop transfer function of &
function, addition of a pole results in unity feedback control system is
the following: :

y 10
1. Root locus gets pulled to the right- Gifs) Hls) = s ETE
hand =side. '
2, Steady-state error iz increased. Here K is a variable parameter. The
3. Svatem response gets slower, system will be stable for all values of
fer) oK —=2
Which of the above are correct?
fa) 1, 2 and 3 flcis 2 0
K=1
(6) 1 and 2 only i
Ko 145
fe) 1 and 3 anly @ 3
fd) 2 and 3 on
) by 94, A confrol system has s = L and
S5 +5)

His) = K. What is the value of K for
which the steady-state error for unit-
step input is less than 5%?

92. The magnitude plot for the open-loop
transfer function of & control svstem is
shown in the figure ghven below :

» fa) 0913
20 :
{b) 0927
[ a5 o) |d B
0 fof D853
\m T {d) 1050
Its open-loop transfer function, Gfs) H(s), . |
i ) 96. What is the time required to reach 2% of
steady-state value, for the closed-loop
[l 10(s+1) transafer function 2 — when
{s+ 104s = 100)
1 the mput 15 ujt)?
i
AN @ 208
el 210 (b} 2%
g+
¢ 02s
fd} 20{s+1) {d D02 s
MEA-S-ETMN/86A 18




96. If the characteristic equation of a 99. A 32 kB RAM iz formed by 16 numbers of

closed-loop system is 2% 4 Bs+ 6 =0, a particular type of SRAM 1C. If each IC
then the system 18 needs 14 address bits, what is the IC
o) overdamped capacitye

{b} critil:EllE_':.? d':'l.‘['rlpt:d |"l!1i' 32 khits

fe] underdamped

jd undamped (Bl 16 kbits

e} B kbit
97. For derivative’ ‘control action,  the fe/ e
actuating signal consists of proportional .
error signal with addition of folis atis
o) derwvative of the error signals
(i} - intepral of the error sighals 100. A cache line has 128 bytezs. The main
fc) steady-state error memory has latency 64 ns and band-

width 1 GBfs. The time reguired to

(d} =& constant which 18 a function of feteh the entire cache line is

the aystem tvpe

fal 32 ns

98. Consider the following statements
regarding a PID controller :

1. The ertor is multiplied by &
negative  (fer reverse action) e} 96 ns
propartional constant P, and added
to the current cutput.

2, The error iz Integrated (averapged)

over a period of time, and then

divided by a constant I and added :

to the currenl contrel output. . 101. An asynchronous. lnk between two
computers uses the start-stop scheme,
with one start bit and one stop bit, and
a transmission rate of 488 kbits/s,
What 18 the effective transmission rate
es seen by the two computers?

bl 64 n=

[d) 192 ns

3. The rate of change of the error is
calculated: withh respect to  time,
multiplicd by another constant [,
and added to the outpiit.

Which af the abowve stalements  are

=T ) 480 bytesfs

fal 1, 2 and 3 k) 488 bytes/s
fb) 1 .and 3 only

o) 4880 bytesfs
fe} 1:and 2 only f h

fd} 2 and 3 only fd] 4800 bytes/s
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102. The noise factor of an attenuator pad that

has an insertion lozs of 6:dB is
fa) D25

[t B B

ol -2

fd) 4

103. A weipghted complete pgraph with n

vertices has weights 2|i- j| at edges
[ L-'_r-]. The weight of a minimum
spanning tree 1s

fal =
Lo

o) Bn=-2

[dl =1

104. Consider the following statements

treparding the functions of an operating
system in a computer :

ek
1

It controls hardware access.

o

2. It manages files and folders.
3. It provides & user interface.

3
4. It manages applications.

Which aof the above satements are
coTract?

(@) 1,2 and 3 only
(Bl 1,2 and 4 only
fc} 3 and 4 only
(d) 1,2, 3and 4

MKA-S-ETN/66A
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105, Consider the following processes which
arrived in the order A, F, and Fy :

Process Burst time

=7 &1 24 ms
Py 3 ms
Py 3 ms=

What is the average waiting time by
FCF3 acheduling?

fal 17 ms
(b} 19 ms
el 2l -me

{d)] ‘23 ms

106. The cumulative distribution function of &
random variable xis the probability that
A takes the value

fa) less than or equal to x
{Bl equal to x
fc} ereater than x
e} zero

107. A disk unit has 24 recording surfaces. It
has a total of 14000 cylinders, There is
an average of 400 sectors per track.
Each sector containg 512 bytes of data.

What iz the data transfer rate at a
rotational speed of 7200 r.p.m.?

() 6880 % 10° bytes/s
() 2458 x 10° bytes/s
fc] 6880 x10% bytes/s

(] 2458 x 10° bytes/s




108. In the demand paging memory, & page 110, Consider the llowing schedules for

table is held in rcgisters. If it takes transactions 7, T, and Ty :
1000 ms to service a page fault and if
the memory- access tme 15 10 ma, what ik T B
is the effective access time for a page = 4
fault rate of 0:017 Read (%) |
Read ()
) 1949 mn Read (V)
Write ()
fb 10+9 ms Wirite (X]
Wrile [,
(c) 999 ms Lol
Read (X)
{d) 099 ms Write (X)

The correct schedule of serialization will
109. Conszider the following statements be
regarding databasc normal forms ; @) T =TT

1. Any felation with twooattribites is :
BCNE, B To T35

2; Lossless, dependency-preserving
decomposition inte BCNF is always
passible.

fet Tya =T =T,

fdf T T —=+Th
3. Lossless, dependency-preserving
decomposition into 3NF is always
poasible. . A0 4
111. A receiver tunes signals from 550 kHz to
4. BCNF is stricter than 3NF, 1600 kHz with an IF of 455 kHz. The
frequency. tuning rtange ratio for the

. oacillator section - of the receiver is
Which of the abowve ‘statements are

]_I.
correct? RN
fa) 1,2 and 3 fa} 290
{1, 3 and 4 (B} 2:05
fe} 1, 20 and 4 fe). 165
] 2.3 and 4 [d} 1-30
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112, In & basic transmission hne, the woltage 115. A plane y=2 carnes an infinite sheet

at the receiving end without load is of charge 4 nC/m?. If the medium is
060 V; and it is 420V with Rall load. free space, what is the force on a point
What iz the percentage of voltage charge of 5 mC located at the origin?
repulation? &
f@) 0-54na; N
fa) 7%
) O-1gna, N
b 67% L
o) &7 [cj -0-36may, N
@ 7% (@) -0-1Bra, N
113, A quarter-wave transiormer of 116. A random process X[ iz called Swhite
characteristic impedance 60 £2 has been noise’ if the power spectral density is
gsed te match a transmission hine of egqual to
characteristic impedance £, with a load ik e
of 720 What is the characteristic @ = (b} —
impedance of the transformer, when the
load of T2 4 is replaced by 98 Q7 a4
fec} e fd} m
fal 98
(b BDQ
117. What is the reflection coefficient for the
fel TR line Z, = 300£0° Qand 2, = 15020° Q7
(] 860G ol 08
114. Consider the bllowing statements (b} 0333
Stokes® theorem 13 valid irrespective of fc) -0-333
1. shape of closed curve C {d -0

tvpe of vector A

2
% type of covtdinate system 118. An electromagnetic wave is transmitted
4

whether the surface is closed or into a conducting medium of condue-

Open tivity. @. The depth of penetration is
Which of the abowve statements are (a) directly proportional to frequency
correct?

{b) directly proportional to square root
fa) 1, 2 and 4 oF Preiibney

fb) 1, 3 and 4 fe] inversely proportional to frequency

G T fdj inversely proportional to sguare
idl. 1, 2 and 3 rool of frequency
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119, Which of the following are the properties

of TEM mode in 8 lossless medium?
1o Its cut-off frequency 1z zeno.

2. Itz transmission line is a hallow
waveguide,

2. Itsa wave Tmpedance i3 the
impedance in a bounded diglectne,

4.. Itg phase velocity iz the velocity of
light 1n an unbounded dielectrc,

Select the correct answer using the code
given below,

@ 1,2 and 3

(B 1,3 and 4
el 1,2 and 4

) 2,3 and 4

120. Consider the fellowing: statements

Plane wave propagation through a
circular wavepnide resulis in

1. T modes
2. TM™ modes

Which of the above statements is/are
correct?

fal 1 only
{2 only
je] FEither 1 or 2

{d] Both 1 and 2

23

131.

In VLSI n-MOS process, the thingx maslk

fa) patterns the ion implantation

within the thinox region

{b) deposits polysilicon all the

thinox region

ovar

fe) patterns thickox regions to expose
silicon where source, drain or gate

areas are required

fdj

grows thickox over thinox regions
in gate arcas

122. For a random variable x having the PDF

shown in the figure given below

.
Py(x)

= P Sl 0 T i
the mean and the <anarce  are,
respoctively

fa) 05 and 0-66

{} 2-0 and 1-33

2] 10 and D66

(dl 10 and 1-33

[P.T.O.
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123. Consider the following statements with

regpect to  bilinear transformation
method ef digital flter design !

1, It preserves the number of poles
and thereby the arder of the filter,

2. It maintains the phase response of
the analog filter,

3.  The impulse response of the analog
filter ia not preserved.

Which of the rbove statements are
correct?

fal 1, 2'and 3
Bl 1 and & only
fol 1 and 3 only

e} 2 and 3 only

124. Consider the following statements :

The B8259A Programmable: InterTupt
Controller can

1, manage eight interrupts

2, wvector an interrupt request
anywhere in the memory map

3. hawve B-bit or 16-bit interval
betwesen interrupt vector locations
4. ‘be initialized with

command words

operational

Which of the abowve statements are
corTect?

faj 1, 2 and 3 only
fb} 1, 2 and 4 only
fo) 3 and 4 only

fd) 1,2, 3and 4

2%

128. What' are the econditions which are

necessary for using a parallel port?

1. Initalizing by placing appropriate
bits at the control register

2. Calling on interrupt whenever a
atatus flag scts at the status

register

3. Interrupting SEIVICINg
driver] programming

[Hevice

Select the correct answer using the code
givenn. below:

{fa} 1 and 2 only
(b} 1 and 3 only
fe) 1,2 and 3

(d) 2 and 3 only

126. Consider a point-to-point communication

network represented by a graph. In
terms of the graph parameters, the
maximum delay (guality of service)
experienced by a packet employing
Bellman-Ford routing algorithm is/are

1. diameter of the graph
2. shortest path on the graph

3. sum of all edge weights im the
graph

Select the correct answer uging the code
given below,

fal 1 only

i 2 only
fel 3 only

jdf 1,2 and -3




129, Consider the

127. Let REA prime numbers be p=3 and

g=11 If the corresponding public fey
e= 3, what is the private key?

fat 4
{b) 5
i S

T

(d)

128. The maximum radiation for an endfire

array occurs at

fa) o =10
(b} 99 =7
() og=-7
@ o=

following  statements

reparding TCP :
1. It =nables two hosts to establish a

connection and exchange stréams
of data.

2. Ik guarantees delivery of data in the
same order in which they are sent.

3. TCP segmentation offload is used to
reduce the CPI overhead of TCP/IP
on fast networks.

Which of the above statements are
COTTEEL?

fal 1 and 2 only
{1 and 3 only
o), 2 and 3 only
fdf 1, 2. and 3

MEA-S-ETN/66A
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130. The tranamission path loss for =

geostationary satellite signal for uplink
Iregquency of 6 GHz is

fa) 60 dB
(B 92 4R
fe) 184 dB

(] 200 dB

131. Consider the following statements |

If the maximum range of radar has to be
doubled

1. the peak transmitied power may be
mecreazed 16 folds

2, the antemna diameter may be
doubled

3: the =zensitivity of receiver may be
doubled

4. thetransmitted pulse width may be
doubled

VWhich of the above statements are
carrect?

faf: 1 and 2
B 27and 3
fc} 3 and 4

fdl 1 and 4

| P.T.0.




132. What i= the maximum signal propagation
time for a geosynchronous satellite
transmission system?

fal 140 ms

133. The ficld strength at the recriving
antenna lecation at a distance of 28 km
from a hall-wave dipole transmitter
radiating 01 KW iz

fa) 15 mNim
{b) 2:5 mV/m
fgl R mvVim

{dl 45 m¥/m

134. Consider the following loop

MOV C¥, 5000h
 REC CX
JNE L1

L1

The processor is  running: at
14:7456/3 MHz and DEC CX requires
2 clock cycles and JNZ requires 16
clock cvciea, The total time: taken iz
nearky

fer) DX 8
() 0-12 s
fol 366 8

) 419 =

_ MEA-S-ETN/BGRA

135. A microwave communication link
employvs two antennas for transmission
and reception elevated at 200 m and
B0 m, respectively, Considerng
obliquencas of the Earth, the maximum
possible link distance is

fex)
(L)
fiet
fel}

46 lom
64 km
96 km

102 km

136. Consider s packet switched network
based or a wirtual cireuit mode of
awitching. The delay jitter for the
packets of a session from the source
node 1o the destination node is/are

1. alwavs zero
2. non-zero

3, ‘for eomne networks, 2ero

Select the correct answer using the code
ghven below,

fa) 1
(&)
fc]
fd) 2 and 3

2 only

2 only

137. Melvbdenum has a Body-Centered Cubic
(BCC) structure with an atomic radius
of 1:36 A. Then the lattice parameter for
BCC molvbdenum is

fa}
(b}
fc
{d}

277 A
314 A
512 A
628 A




Fhractinns

Each of the next thirteen (13) items consists of
two statements; one labelled as ‘Statement (1)
and the other as ‘Statement (11}, Examine these
ban statements carefully and select the answers
to these items using the code given below

Code -

fa)

fb)

{c/

(d)

Both Statement (1) and Statement (11)
Bre I d i wally Lrile wrid
Statement (I 1z the correct
explanation of Staternent (1)

Both Statement (I) and Statement (I1)
are individuaily true bt
Statement (II) iz mof the correct
explanation of Statement (I)

Statement (1) is true but
Statement (1) is false

Statement (1) is falae but
Statement (11} is true

138, Statement (1) ;

The coupling between two magnetically
coupled coils 15 said to be ideal if the
coefficient of coupling is unity.

Statement ([} ;

Lower the sell-mductance ol a oo,
more will be the ¢.m.f induced,

MEA-S-ETN/B86A

139, Statement (1) -

The direction of dynamically induced
e.m.f. in a conductor is determined by
Fleming’s left-hand rule.

Statement (II) :

The mutual inductance between two
mapgnetically isolated eoils i3 zero.

140. Statement [I) :

Photodiodes are not used in relay
circuits.

Statement (II) :

The currfent needed to achivate
photodiodes 12 very low even at high
light intensities.

141. Statement (I} :

An aulotransformer is economical in
using copper in its manufacture,

Statement (1) :

The section of the winding common to
both primary and secondary circuits
carries onky the difference of primary
and secondary currents.

142. Statement (I} :
FIE filters are always stable.

Staternent ([II) :

LK hiters reguire less memory and are
less complex,
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143, Statement (1) :

Muclear power plants are suitable only
for base load cperation.

Statement [I) :

Nuclear power reactor cannot respond
ta lnad fluchization efficiently,

144, Statement (1} :

Solar insolation iz a measure of =zolar
irradiance over a specified period of
time.

Statement [I} :

Solar nseclation data are  commonly
used for isolated PV syatem design.

145. Statement (I} :

The =mallest change of input
detectable at the output iz called the
resolution of a transducer.

Statement (11} :

A high
acouracy.

resolution  means  high

146. Statement (1) ¢

Constant M and N circles, as also
Nichols® charts, are graphical
techniques to  assess closed-loop
performance in the frequency domain.,

Staternent (II) :

While constant M and N circlés use
MNyquist polar plots data, Nichols' chart
uses- Bode plots data,

147, Statement (1) :
PIDY controller is-an essontial part of
any control loop in process industry.
Statement (1) .

PIDr control system  performs  better
than most predictive contral methods

in the context af measuTred
disturbances.

148. Statement (I) :
Larpe RAM with MOS circuit

technology  is used for the main
memory in a computer system.

Statement (1) :

AT important application of BEOM is
to. store system  programs, library
subroutines, etc.

149, Statement (I) :

Efements with non-minimum phase
transfer functions iIntroduce large
phase lags with increasing frequency
resulting in complex compensation
problema:

Statement (II} :

Transportation lag commonly
encountered in  process control
systems i3 a non-minimum phase
element.

Statement 1) ¢

Speech enhancement technigques are
used to make a processed apecch
signal -sound superior to the
unprocessed one.

Statement (1) :

A ‘perfect sipnal® is required as
reference for speech enhancement,
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