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1. The max:mum space rate of change of the 4, A conductor having a cross-sectional
furiction which is in increasing direction

N
arsa a sq m car-ying curren~ I j A, lies
of the function is known as

in a magnetic fi=ld
{a) curl of the vector function

2 2> 2 2
(b) gradient of the scalar function B=34(i +j) Wb/m
(c) divargence of the vector function

The force density or. the cor.ductor is
(d) Stokes theorem

B By -
@ 01K (b)) -9 %
a a
2. The fiel¢ strength at a point of finite
istanc . . ioh- B. - B, -
distance from an infinitely long stralgk‘l 0 -201% @ =017
unformly charged conductor is a i

obteined by considering the radial (R

- - —
cormponent and the longitudinal (I where i, j and k ere crthogonal uni:
cormponent of the forces acting on a unit

vectors.
charge at the point, by the charges or.
the elermental length of the conductor
The resaltant field strength is 5. For electromechanical energe conversion,
(@) the sum of R-components, wher. a magnetic field is employ=d as the
the sum of L-components is zero medium rether than electric field v
(b) the sum of L-components, when the because
sur of R-components is zero (a) the stored =rergy density for
{c) the sum of both R- and L- practiceble Jeld strength is low in !
coriponents the electric fielc
(d) average of the sums of R- anc (b) the electric fiel presents insulatior.

L-co>mponents problermr.
{c) the spe:ific magnetc loss is more

3. Consder the following standard symbols than the spacifi dielest-ic loss

for two-port parameters :

d) None of the ascve
1. hyy and k,y; are dimensionless. (@)
2. h; and B have dimensions of

€. The reliability of an mstrument refers to
ohras.

e ) fa) the measuremes=r.t of charges due tc
3. BC is dimensionless. s
temperzture vanaticn

4. Cis dimensionless. (b) <he degree tc which repeatability

Whizh of the above are correct? continuzs  to  remain  withir
ified limrits
(@ 1,2 and 3 only specified limrat:
(b)) 1, 2 and 4 only (c) the life of an instrumen-
(¢) 3 and 4 only (d) the extent to which the character-
(d 1,2, 3 and 4 istics remain lirear *
B-GTD-O-FDA,'62A 2 v




7. If the current density inside a straight
conducter is uniform over its cross-
se:tion, the flux density variation inside
the conductor at different distances
frcm its centre is

(a) linear
(bj square of the distance
(c) inverse of the distance

(d) exponential

8. The law which states that the line
‘nt=gral of the magnetic field around a
closed curve is equal to the free current
-hrough a surface, is

va) Gauss’ law
b} Tellegen’s theorem
sc} Coulomb’s law

fd) Ampere’s law

9. In an electrodynamometer wattmeter

(a2} the fixed coils providing magnetic
flux are connected across the
power line

{5, the compensated wattmeter
improves its accuracy by wusing
windings with opposite currents
with respect to series windings

fc) if the full-scale power measured is
100 W, then the half-scale power
will be 10 W

‘d} It can measure a.c. power but is
unsuitable for d.c. power

10. (v x E) =J is differential form of
) Gauss’ law
tt) Ampere’s circuital law
{ad Poisson’s equation

(2) Laplace’s equation

B-GTD-D-FDA/62A

11. A paralel-plate air capacitor as shown -

below has a total charge Q and a
breakdown voltage /. A slab of dielectric
constant 6 is inse-ted as showr. The
maximim breakdown voltage and
the charge at this voltage respectively
would oe

fe— 12 ——k—— /2 —

ST /////j
Air

87': 6 ~

.

‘/

YOI IV IV ie
le N
< >

fa) Vend 3-5Q
(b) 35Vand Q
fc¢) V/5and 3Q
(d) 6V and 3Q

In a 4-tit R-2R ladder type digital-to-
analog converter with Ry =R and
Vp =5V, where Ry and R are the
feedback and iaput resistances
respectively to realize the gain of the
inverting amplifier using an op-amp, the
resoluticn and  full-scale  output
respectively are
(@) -031 Vand -47V
() +031 Vand -47V
{fc) -0:31 Vand +47V
(d) +0:31 Vand +47 V

13. Two concuctors of a transmission line

carry equal currert [ in opposite
directions. The force on each conductor
is proportional to

(@ I

(b) I?

(¢) the distance between the
concuctors

(@ I°

[P.T.O.




14, Enameled wires are preferred to
coton-covered wires to

{z} w.thstand higher temperature

{3) improve heat dissipation

{c) reduce the resistivity

{d) increase the mechanical strength

15. A conductor of length 100 cm moves at
rizh- engle to a uniform field flux
density of 1-5 Wb/m? with a velocity
of 5) m/s. The e.m.f. induced in the
conductor will be

(@) 150V () 75V
(] 50\ . (d) 375V

16. Mexwell equations

1. ere extension of the works of
Gauss, Faraday and Ampere

2. help studying the application of
e.ectrostatic fields only

3. can be written in integral form and
poin: form

4. need not be modified depending
upor. the media involved in the
probiem

WrLich of the above statements are
correct?

fa) 1 and 3

(b) 1 anc 4

(¢ 2 and 3

(d 3 end 4

17. A phasor
1. ray be a scalar or a vector
2. is £ time-dependent quantity
3. is a ccmplex quantity

Whick of ths above statements are
correct?

() 1,2 ard 3

(b} . ard 2 only
{c) 1 and 3 only
(d) 2 and % only

B-GTD-O-FDA/€2A

18. Fermion particles odes

(a) Maxwell-Boltzmann statistics
(b) Bose-Einstein sta<stics
fc} Pauli’s exclusion princ ple

(d) Heisenberg’s uncertainy principle

19. The complex permeability ard resulting

wave losses are due to

{a) free electrons or icn osc:llation and
dipole relaxation

(b) free electrons oscillation and
relaxation of free sface charge

() bound electrons oscillation and
relaxation of free space vcharge

(d/ bound electrons or ion >scillazion
and dipole relaxetion

20. Consider the time response of a second-

order system with damping coefficient
less than 1 to a unit step: input

1. It is overdamped.
2. It is a periodic function.
3. Time duration between any two

consecutive values of . is the sams=

Which of the above staterments is/are
correct?

{a) 1, 2 and 3

(b) 1 only
(c) 2 only
{d} 3 only

-




21. A 10 GHz plane wave travelling in free
spece has amplitude of 15V/m. The
propagation coefficient B is

(2} 2094 rad/m
(o) 1736 rad/m
{c) £43:5 rad/m
(d 3-97x1072 rad/m

22. Brewster angle is the angle when a vave
is incident on the surface of a perfect
dieleciric et which there is no reflected
wave and the incident wave is

(al parallely polarized
(bt perpendicularly polarized
(c; normally polarized

({d, None of the above

23. In time domain specification, decay ratio
is th= ratio of the

(@) amplitude of the first peak and -he
steady-state value

(b) cmplitudes of the first two
successive peaks

{c) feak value to the steady-state
value

(d) Inone of the above

24. A lostless <ransmission line has a
characteristic impedance of Z; and
capac:tence per unit length of C. The
velecity of propagation of the travelling
wave on the line is

1

(Cl) Z )C (b) m
z, c
(c) al (d) Z_O

B-GTD-O-FDZ . /562A 5

. 4 pair of high-irequency parallel

transmission lines has distributed
capacitence and inductance of 0-8 uF
and 9-8 mH respectively. What is the
characteristic impedance of the line?

fa) 9826 Q
b) 11068 2
©) 125 Q
) 1282 Q

26. The propagation constant »>f a

Tansmission line is

0-15x1073 + j1.5x 1073

“he wavelength of -he travelling weve is

1.5x 1072
() ——m
ZT
, on
() —=———m
1.5x107<
. 1 -3
(o 1.5%x190 m
T
@ —1 _m
1.5x 1073

27. Tae skin effect in a traasmission line is

affected by

wad the resistivity 2f the transmission
line

(b, the current magnitude in the
transmission line

(c) the cross-sectionel a-ea of the
transmission line

({d) the woltage app.i=d across the
transmrissicn lire

[P.T.O.




28. Heat conduction

in a semiconductor

takes plece

(a)
(b)

(c)

(d)

by -he mobility of the carriers

due to energy gap between
czniuction band and valency band

by the holzs and thermal vibrations
of atoms

by the electrons and thermal
vibrations of atoms

29. The prokloms of the binary-weighted
resistor d:gital-zo-analog converter (DAC)
can be ciercorae by using

(a)

(b)
(c)
(@)

an 2-bit binary-weighted resistor
DAC

a flash DAC
an P/2R ladder DAC

a sta:rcase DAC

30. The resistvity of intrinsic germanium at
30 °C is 046 2-m. What is the intrinsic
carrier deasity at 30 °C if the electron
mobility is 0-33 m?2/V-s and the hole
mobility is 0-1€ m? /V-s?

(a)

(b)

(c)

(@)

9.2x:0°/m3
2.77 x 10% ym?3
2.43:<10'? /m3

8-9x 102 /m3

B-GTD-O-FDA/&2A

31. For the intr.nsic gallium-arsenide, the
conductivity et room tem perature 25 °C
is 1076 (ohm-rr.)_l, tke electron and
aole mobiliies are €35 m? /V-s and
204 mz/V-s respectivel/. What is the
ntrinsic cacrier concatretion at the
~oom tempe-aturer

a)
1b)
tc)

(d)

32. If u; and up
scattering

7-0x104* m™3
7-0x107:2 173
7.0x107'2 13
7-0x10-2 m?

represent the impurity
and phoncn  scattering

I-nited values o7 motility of a semi-
conductor, thre ovzrall mo:1:ty would be

(3) up+up

(3)

(c)

(d)

Wy +Up

JHHp

Uiblp
Uy +Hp

33. An electrical breakdown o7 a p-n junction

o:-curs if

(a} forward vcitaze increases up to the
rating

(b) reverse vcoltage increases beyond
the rating

(¢} forward vo_tage decrezses below the
rating

() reverse voltags decreases below th=

rating




34. The chief deterrent to the widespread
application of superconducting
materials is

{a) very difficult to form, machine or
cast

(b) the difficulty.- in attaining &nd
maintaining extremely ow
temperature

(c} the poor strength-to-weight rati>

(d) the lower oxidation rate at elevazed
temperatures

35. Which one of the following properties is
not observed in the carbon nanotubes?

(aj High stiffness and strengths
(b} Low densities
(¢} Unusual electrical property

(d) Non-cuctile

36. The evidence for the importance of
electron-phonon interaction in super-
conductors comes from

{a) Meissnar effect
(b} Josephson effect
{c) isotore effect

(d) flux quantization experiments

B-GTD-O-FDA/62A

37. ‘Which one of the following mate-ials is
used for cebie insulation?

(a) Phendl formaldehyd=
(b) Pclytetrafluoroethylene
(cj Pclyviryl chtloride

(d) Acrylonitrile butaliene styrerx

38. For high-sp=ed readinzy and sto-ing of
information in a compater, the material
used is
(a) ferrite
(b} piszozlectric

(c} pyroelectric

(d) ferromagnetic abcve 763 °C

39. The temperature atovez which an
anti-fecromagnetic materia.  bexmes
paramagneTic is called

{a) peak t=mperature
(b} Néel temperature
{c) crtical tzmoerature

(d) W-=iss tempszrature

40. "Yhich e=ffect s the ccnverse of Ieltier
efect?

{a} Seebeck effect
(b) Trom.sor. effect
(¢) Hall =ffect

(d) Jcule effect

[P.T.O.




41. Magnetic materials which may be readil 45. An iron-cored choke coil has an
magnetized ir: either direction are equivalent -esistance of 5 Q. it draws
10 A when -he aopl.ed voltage is 240V,

a) soft magnetic materials .
(@ 50 Hz. Its induc-ance and povrar factor

{b) hard magnetic materials respectively are
‘ (c) high eddy current loss materials () 7-SmH anc C-1 (lag)
‘ {d) high hystzresis loss materials (b) 747mH ard 01 (lag)
i (c) 747 mH ard 0208 (lag)
? 42. Consider the following statements (dj 75 mH and 0-208 (lag)

regarding a fe-romagnetic material :

1. Below tle ferromagnetic Curie
temperazure, the ferromagnetic
materials exhibit hysteresis effect.

46. A voltage of 100V is applied to an
impedance of Z = (%+ j4) Q. What =re
the values of sctive power, reactive

2. The coercive force is the field powzr and volt-amperes respectively?
required t> reduce the flux density (@) 1200 W, 1270 VAR and 2200 VA
fo zero. (b) 1600 W. 1620 VAR and 2200 VA

Which of the above statements is/are () 1200 W 1620 VAR and 2000 VA

correct?

(d) 1600 W. 1220 VAR and 2200 VA
{a) Both 1 and 2 *

'b) Neither 1 aor 2 47. The voltage across an impedanze Z is

c) 1 only 100£15° V ard the current throagh Z is
20£-45° A. The active and the reactive
powers in Z -espectively are

(@) 1000 W and 1732 VAR

d) 2 only

43. The impact ionization phenomenon in

semiconductor may be viewed as the (b) 500 W and 732 VAR
reverse process of fc) 1000 W and 5000 VAR
fa) radiative recombination fd) 500 W and 630C VAR

(b} Auger recombination

() surface recombination 48. An a.c. source of 200 V r.m.s. supplies
an active power of 1200W and a
reactive power of 1600 VAR to = loac.
The r.m.s. current and the powe- factor

(i) Shockley-R=ad-Hall recombination

44. Refractive index of a slice glass can be of the load respectivey are
rzduced by dop:ng it with tiny amount (@) 10 A and 06
of
) & A and 28
(@) GeCy (b) B304 {) 10 A and 08
() P05 (d) Al,04 (d) 8 A and D6

B-GTD-(O-FDA/62A 8




49, A shunt capacitor used for reactive power
compensation is operated at 98% of its
rated frequency and 95% of its rated
voltage. The reactive power supplied by
this capacitor (as compared to its rated
capacity) is
(a) 7-9% lower
(b} 11-5% lower
(ct 11-5% higher

(d) 7-9% higher

50. Consider two nodes A and B conne:ted
by an impedance of j5 Q. If the voltages
at nodes A and B are 100£30° V and
100£0° V respectively, the real pcwer
that can be transferred from node A to

. Bis
{a) 1120 W (b) 2000 W
. : {c) 2769 W (d) 2769 W

51. None of the poles of a linear corzrol
system lies in the right-half of s-plane.
For a bounded input, the output of this
system

(a) is always bounded
{b) could be unbounded
{c) always tends to zero

‘d) None of the above

62. If the diameter of a copper wire is
increased by two times keeping :ts
terminal voltage same, then the d-ift
velocity will
(2} become twice
(5} become half
fc) become four times

(d) remain unchanged

B-GTD-O-FDA/62A

53. Phase lead compensetion

(a) increases bandvAdth and increases
steady-state ervzr

(b) de-:reases tandwidta and
decreases stezd/-state e-ror

(¢c) wil nbt affect bandwidth but
decreases steady-stat= error

{d) increases bandvnidth but will not
affect s-eady-sta:2 error

54. The Thevenin equivaknt voltage and

resistance across ABshowr: in the figure
respectively are

% A

3Q

NORELE: i

@) 5Vand 5Q

() 25 Vv and 3 Q
(z} 35 Vanc 2 Q
(i) 25 V anc 5 Q

55. Tre theorem which states that in any

linear, noa-linear, passive, active, time-
variant ard time-invariant natwork, the
sammation of instantazeous pcwers is
zero will be celled as

fc] Tellegen’s theorem
‘b) compensacion theo—=m
¢! reciprocity theorem

xd) superoosition thecrem

[P.T.O.




56. Transients are caused because

1. the load is suddenly connected to
cr disconnected from the supply

2. cf the sudden change in applied
voltage frcmn one finite value to the
cther

3. of the change in stored energy in
inductors and capacitors

Waich of the above statements are
correct?

(¢, 1 and 2 only
(t, 1 and 3 only
{c 2 and 3 only

G, 1,2 and 3

57. A uni- impulse function is defined as
1. a pulse of area 1

2. a pulse compressed along
Aorizontal axis and stretched along
vertical axis keeping the area unity

du
it

4. 8t)=0,t#0

Whica of the above statements are

carract?
{a@ ., 2 and 3 only
(b) -, 3 and 4 only

(¢ Z, 3 and 4 only

(d 1,2, 3 and 4

B-GTD-O-FDA/62A Lo

58. The derivative of a parabolic function
becomes

fa) a unit-impu.se function
(b) a ramp function
(c) a gate fincton

(d) a triangular functicn

59. Which of the fcllowing can produce
maximum induced voltage?

fa) 1 A d.c. current
(b} 50 A d.c. current
() 1 A, 60Hz e.c. current

(d) 1A, 490 Hz a.c. current

60. The Laplace transform of the waveform of
the following figure is

R\
uft)

A .....

— b e 2 D

(a) ‘—2(1+ e — 735 p %)

(b) A -3s . —48)

(c) %(_1_6—3 __e—3s —6_45)

{d) None of :he above

-
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61. Ar ideal current source is connectzd to 64. In a two-vat:meter method of measuring
the disconnected circuit shown in the power in a balanced i-phase circuit, the
fisure at © = 0. The time constant cf the ratio of “he two wztometer readings is
circuit is 1:2. The circuit power fector is

R JCI (@) 0707
: (k) 05
Ideal [t= =4 | -
curren: % 2R C ——TE — C (cJ 0-836
source T (c) indsterminate

65. A balan:ec del-a--onn=cted load

(2 RC (16+ j12) Q/phase B connected to a

2 3-phase 230V baienced supply. The
(5) PC lire current and the ~eal power drawn
© 2RC respectively are
(&

.C .

(d) 9RC {a, 19-C A and 3-17 kW

2 {(bj 112 A and 6:34 kW

f 199 A and 6-:34 k'W
62. If the (Q-factor of a coil at resorant ¢ an

frequency of 15 MHz is 150 for a se-ies d) 1154 aad 3-17 kW
resonent circuit, then the corresponcing

bandwidtn is 66. The servomotor differs from the standard

(a) 225 MHz mectors principally in taat, t has

(b} 1-26 MHz (a) entirely differen: construction

(c, S0 kHz (b) high iner-ia anc kence tigh torque
(@ 1C kHz (z) low inerta and low torjue

(d) low inerzia and highsr starting

63. A one-port network consists of a
torque

capacitor ¢f 2 F in parallel with a

resistor of L Q. Then the input
3 67. A dalanced lsad of 5+ ,4 is connected in

adritrence is dz=lta. What is the imp=dance per phase
(@ 2s+3 o tae equivalent star connection?
(b) 3s+2 (c) S+ j4
© 2+1 () 1-66+ ;1-53

s 3 .

(ct 15+ jlZ

S

(@ 5+3 (d 25+ iz

B-GTD-O-*DA,/62A 11 {P.T.O.
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68. The vector | Z [is an eigenvalie of
-1

T2 2 -3
A=l 2 1 -6
[-1 2 0

Jne of the eigenvalues of A is
‘a)
1b)
ic)
id)

IS TES TN R

69. Ir. an electric circuit, the number of
independent meshes M is

ja) 2B- N+1
() B-N+1
k) 2B-N-1
fd) B-N-1

where Bis number of branches and N is
number of noies.

70. Frequency counter can be used to
measure

1. fundamertal
signal

frequency of inpu-

fundamer tal and harmonic
frequencies of input signal

Ll

~

Z. time interval between two pulses
4. pulse wid:h

Which of the above statements are
correct?

@) 1,2, 3 ard 4

(o) 1, 2 and 3 only
{c) 2,3 anc¢ 4 only
{d) 1, 3 anc % only

B-GTD-O-FDA/62A 12

7.. In vector ima>=dance meter, the coverage
o the instrument zan be obtained with

(c) V- cheracteristics of the test
systern

(£) power-Tequency plot

(¢} sweep frequency pcts of
impeder.ce ard phase angle versus
frequency

(c) voltage-angle plat

72. In the circuit shcwn below, the ammeter
reads 0-1 2 and tre voltmerer reads
10 V. The iaternal resistance of the
ammeter is 1 Q and that of the vo_tmeter
is 500 Q. WWhat is tre value of P?

N
/
%R

©

N

@

=2

{fa! 100 Q (h) 125Q
(¢, 90Q (d) 120Q
73. The open-lcop traas’er function of a

feedback coatrol syszem is given by

K(s+8)

ss+4)'s* +4s+8)

G{s)H(s) =

In the root lecus diagram of the system,
thz asymptotes of -he root loci for large
values of K meet et a poin: n the
s-plane. Waich osne >f the following is
the set of cocrdinetes of that »o.nt?

(@ (-1, 0) (b)
(¢ (1, 0) (a)

(=2, 0)

(2, 0)




74. A 1 mA galvanometer with inte-nal

resistence of 50 Q is to be converted to
measure S A (full-scale). What is the
valae of thz shunt resistance required
for this conversion?

) 1Q

(bj 0:91Q
(c) 1kQ
(d 10Q

75. A 50pA Hasic d’Arsonval movement with

an internal resistance of 500 Q is to
be used as a voltmeter. The value of the
multiplier resistance required o
measure a hull-scale voltage range o>f
0-5 volts is

(@) 999-5kG

(b) 99 .5kQ
c) ©-90kQ
(d) 0-9SkQ

76. The power factor of a circuit in whict.

voltage and current waves are non-
sinusoidal is defined as

. (@) itis the cosine of the angle of phase
differsnce between the voltage and
current waves

(b) it is the cosine of the angle of phase
difference between the two complex
waves

(c) itis the cosine of the angle of phase
difference detween two equivalent
sine waves having respectively
r.iz.s. values equal to those of the
voltage and current in the circuit

(d) it is the sine of the angle of phase
difference between the two complex
waves

B-GTD-O-FDA/62A

77. The maxirmum power demand of a
consumer iz 2 kW and the corre-.
sponding daily erergy consumpton is
30 units. Wha: is the correspcnding
lnad factor?

(@ 025
() 05
(c) 0-62F
[d) 075

78. Time resdtonse of an indicating
instrument is deciced by which o the
following systems?

(@) Mechenical system provided by
pivot and ‘evr=l bearing

(b) Contrclling s/stem
{c) Deflecting sys‘em

(d) Dampiag system

7%. What happens to the resistance of a
conductor if i*s I2nzth is increased three
tim=s and ciameter is halved?

{a) Resistance ~errans the same
(b) Resistance ts ncreased 3 times
(c) Resistance is mcreased 6 times |

{d) Resistance is increased 12 times

80. An integrator type DVM (digital voltmeter)
contains a 100 k0 and 1uF capacitor. If
the voltage appliec to the integrator
input is 1 volt, wha- voltage will be
present at the outp.t of the integrator
after 1 seconi?

(@ 1V
() 1V

() 10V
(d) 100 V

i3 [P.T.O




81. In measuring resistance by voltmeter-
ammete- method, the voltmeter can be
connected either across supply or
across the resistance. If the resistance
is low., ths voltmeter should be
connectzd

(a) across the supply
(b} across the resistance

(c) rither across the supply or across
“he resistance

(d) neither across the supply no-
across the resistance

82. A bridge circuit works at a frequency ct
2 kEz. Which of the following can b=z
useC as detectors for detection of nul
condizions in the bridge?

(a) Vioratior galvanometers and heac-
plones

(b) Headphones and tunable amplifiers

{fc) Vibration galvanometers and
tunable amplifiers

(d) Vibration galvanometers, head-
pbones and tunable amplifiers

83. A dual-beam CRO

(a) has one set of vertical deflection
p-ates

(b) has two sets of horizontal deflection
p.ates

() has two separate electron beams

(d) None of the above
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84. If the bandwidth of an oscilloscope is

10 MHz, whet is the fastest rise time a
square wave can have to be accurately
-eproduced 2y the instrument?

jal 10 ns
b} 35 ns

‘c) 28 ns
d) 100 ns

85. £ VWheatstone bridge has got three

res:stances taken n clockwise directicn
as 120 Q, 120 Q and 150 Q. The value >f
the fourth resistance for nal balance
would be

(@) 150 Q (o) 120Q

(c) 300Q (4 750Q

86. A capacitive transducer consists of two

parallel pletes >f diameter 2 cm each
and separa-ed ty an air ga> of 0-25 mm.
What is the displacement sersitivity?

(a) +200pF/cm
(bp) -300pF/cm
c) —-444 pF/cm
(d, +44-4 ¢F/cn

87. An analog transcucer with a 0-13 V

inout is able to distinguish a charge of
10 mV in its input signa.. What is th=
number of bits ¢f an A/D ccnverter in
binary coce sc that the digital output
has almost the same resslution as the
transducer?

fa) 8 (b) 10
@ 12 (d) 4




88. The transfer function C/R of the systen
shown in the figure is

R ——;( Gy tf\ Gy >

Q

H; Hy

GG,
1+ G H, + Gy H,

(b, -
(1+ G Fy)(1+ G, H,)

GG,

c

GG,

d

89. The transfer function of the circuit as’
shown in the figure is expressed as

R
o A o
Vl C e VO
o 2
R-C network
R
a
(@ 1+sRC
. s
D
(o) 1+sCR
1
) TrsRC
({d 1+sCR
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90. A 3-turn 1C0kQ poten-iomete- with 1%
linearity uses 30 V supply. What is the

potentiometer constant?

(a)

(b)

(c)

(d)

01 V/turn

10 V/turn

3533 V/turr

03 V/urn

91. A quiescent .inear time-invariant system
subjected to a unit step input u(t) has
the response c(t)=te™, t20. Then

Cls)
R(s)

(a)

{b)

(c)

(d)

would be

ugt,

~———— % invariant

system

Linear time-

s(s+ ]

P

7))
+
—_

L
is+1)?2

None of the above

cft)

| P.T. O.




92. Th= characteristic equation of a closed-
Ioop system is s? +4s+16=0. The
natural frequency of oscillation and
damping ccnstant respectively are

(2} 2 rad/s and %

1
} 23 rad/s and —
(O / 7
. 1
s, 4 rac/s and =
2
‘dl 4 rad/s and L
‘ V2

93. Ccnsider the following input and system

woes
Input type System type
Unit steg Type O’
Unit ramp Type ‘1’
iElit parebolic Type 2’

Which of tke following statements are
co-rect?

_  Unit step input is acceptable to all
the thrze types of system.

Type 'O’ system cannot accept unit
parabolc input.

.  Unit ramp input is acceptable -o
Tvpe 2’ system only.

{x) 1 and 2 only
(¥ 1 and 3 6n1y
(¢ 2 and 3 only

(H 1,2 and 3
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94. A sensor requires 3C s to indicate 90%
of the resporse tc a step input.  the
sensor is a first-order system, the time
constant is [given, log,(0-1) = -2 3]

ta) 15s
(b) 13s
(c) 21s
(d) 28s

95. A unity feedbeck svstem has open-loop
transfer function

G(s)=_w
(s+1li{s+2)

The portions of the real axis that lie on
tae root Joci are between

@ s=-2and s=-4;s=-1and +e=
() s=-1land s=-2;s=-4 and -«
fc) s=0and s=-2 beyond s=-4

{d s=0and s=-1

96. I' Y is the funiamental voltage, V5 and
V5 are the amplitud=s of the 3rd and 5:h
harmonic and

then the total harmeric distortion of tte -
svstem will be

@) Jx2+y> (m Y
X

d x+y (d)




97. The characteristic equation of a feed>ack

system is s3 +Ks? +5s+10=0. For a
stable systzm, the value of K should be

less than
a1

M 2

€ 3

) A4S

98. Ccmnsider the following statements with
respect to Routh-Hurwitz criterion :

1 = can be used to determine relative
stability.

2. It is valid only for real coefficients
o the characteristic equation.

3. It is applicable only for non-linear
systems.

4. It does not provide the exact
location of closed-loop poles in
left- or right-half of s-plane.

Which of the above statements are
correct?

fa) 1, 2 and 3 only
(b) 3 and 4 orly
{c) 1, 2 and 4 only

@ 1,2 3 and 4
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99. The first =leent of each of the rows of a

Routh-Hurwitz stabilicy test showed the
signs as follows :

Row I n 11 I\Y \Y

Sign| + - - + -

Consider the fol.owing statements :

.. The systemr: has three roots in the
right-helf of s-plene.

2. The system has three roots in the
left-lalf of s-plan=

3. The system is statle.
4. The system is uns-able,

Which of the above statements asout
the system: are correct?

(a2} 1 and 3
() 1 and 4
{c) 2 and 3
{d 2 and 4

100. Consider the fcllowing statements about

rcot locus

1. The roct locus s syrametrical about
real ax:s.

2. If a roo: lccus ranch moves along
the real axis from an open-loop pole
to zero or to irf nity, this root loc s
branch is called real root branch.

3. The breakawav pcirts of the root

locus ar= the solurticrs of ;’ﬁ = Q.
S

Which of tle abcve statements are
correct?

fa) 1 and 2 only

(b) ~ and 3 on.y

(c) 2 and 3 o>nly

(d 1,2 and 3

[P.T.O.




101. The low-frequency circuit impedance and 103. For the following nstwork 0 work as lag
the high-frecuency circuit impedance compensatcr, ths value of R, saould be
for a series resonant circuit respectivel
are R =20Q

: AP AN { ).,\
{a) capacitive and inductive T S
Ry §
E, E,
{b) inductive and capacitive j_ |
[y p—
(c) resistive and inductive l ' 4
o o fa) Ry, 2202
(d) capacitive and resistive
b) R, <10Q
2

. C
'3} R2C < —2—
102. The state-variable formulation of a

system is (7} Any value of 3,

X=AxtBu; y=[1 0x 104. Th: z-transform X(z) of the sizral

x[n]=2"u(n J
where [n] (n)
wh=are u(a) is sequence of unit pulses, is
-3 1 2 o
A= B= al ——
[O —2}’ i:l} (@ z-1
{b) _z_
The system transformation would be z-1
R ) —=
I-q
" s2+55-6 (d)
z2-o
(b) 2s+5 . 105. How many roots of the “ollowing equaton
s? +55+6 lie in tae right-half >f s-plare?
2s% -3 +2s2 + 55+ 10=0
2s-5
o) (@ 1
5 +5s-6
(b) 2
: s+1 fc) 3 ’
(@) ——
s“+5s5+6 (d) 4
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Directions : Each of the next fifteen (15) items
monsists cf two stetements, one labelled as
‘Statement (1)’ and the other as ‘Statement (I}’
Examine t1ese two statements carefully ard
zelect the answers to these items using the
codes given below :

Cedes :

{a) Both Statement (I) and Statement
{I) are individually true and
Statement (II} is the correct
explanation of Statement (]

(b) Both Statement () and Statement
(Il are individually true but
Statement (II) is not the correct
erplanation of Statement (I)

{c) Statement (I) is true but Statement
{11} is false

(dj Statement (I) is false but Statement
{II) is true

106. Statzment (I}

C:ld-workirg of a conductor material
resul:s in a decrease in the electrical
coadiactivity of the metal because the
localized strains interfere with the
el=ctron movement.

Statement (II) :

St bszquent annealing of the
condictor material restores the
el=ctrical conductivity by establishing
great:r regularity in the crystal lattice.

107. Statement (I) :

A lage number of metals become
‘sapercondicting’ below a temperature
waich is characteristic of the particular
meta .

Statement (1) :

Stuperconducting compounds and
alboys  should necessarily have
components which are themselves
supe-conducting.
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108. Statement () :

109.

110.

111.

In an R-L-C series circyit, excited from
a variable frequerncy voltage source,
the circuir belkaves like a ‘resistive’ one
a: a particula- frequency.

Statement (I}

The frequency at which an R-L-C series
crcuit becomes ‘resist.ve’ in character,
a part of the input energy oscillates
bestween tke inductive and the
capacitive elements of the circuit.

Statement () :

If a ramp inrut is appled to a
second-order 3system, the stzady-state
e-ror of the resporse can be reduced
by reducing damp ng and increasing
natural frequency of oscillation.

Statement ()

In the freyiency -2sponse of a
second-order systemn, the change in
s.ope at cne cf the corner frequencies
is of £40 dB/de:ace.

Starement () :

The ammeter loadmg =flect is due to
the high -es.stance of the ammeter.

Statement (I}

Increasing the rzsistarce of voltmeter
will reducs the voltmeter loacing effect.

Staement () :

In instrurmer.ts where spring control is
used for prcviding cotitrolling torque,
the scale s urifcerm, ard whare gravity
control is usec, the scale is non-
uniform.

Stazement (1)

In instraments whkere «controlling
torque is provided by sprirg control,
the current is p-opcrtional to the
deflection, and where the controlling
torque is provided by graviy control,
the current is proportonal to sine of
the deflection.

[P.T.O.




112, Sta-ement (1) :

Ammerer and voltmeter method iz
used for measurement of low as well as
m~dium resistances.

Sta~ement (II) :

Czrey-Foster slide wire bridge is a
m:odification of the Wheatstone bridge.

113. S:aterent (I) :

In -he Kelvin double-bridge method.
p-ovision has been made to eliminate
the errors due to contact and leac
resistances.

Staterment (I) :

The Schering bridge is used for
messuring small capacitance at low
voltages with very high precision.

114, Statzment (I) :
A ‘strain gauge’ is an example of &
‘T-ansducer’ or an electromechanica’
transformer.

Statzment (II) :

In tae ‘strain gauge’, displacement is
used to vary the resistance of a circuit
ccmponent and the ‘strain’ s
m=asured in terms of the change in the
resistance.

115. Statexent (I) :

Tte principle of the resistance strain
gauge is that if gauge factor is known,

th= measurement of d?R allows the

. dL
measurement of strain A =g,

Statement (II) :

The butput of an LVDT is of the order
>f millivolt.
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116.

117,

118.

119,

120.

Statement {Ii :

Inverse root locus is Z1s imege of he
direct root _ocus

Statzment (IJ) :

Root locus is symmetr zal ebout -he
imaginary axis

Statement (I} :

Centroid i3 the bomnt wilere :he rocot
loci break from. the real axis

Statement ({II) :

Centroid is the point -n the real axis
where all the zsymptctes intersect.

Statement (I) :
At breakaway poirt the system is
critically damped.

Statement (II) :

At the point wnaere ro-t Joci intersect
with the imagirary axizs, the system is
marginally statle

Statement (I) :

A root locus :s oktan:zd using tae
clcsed-loop poles.

Statement (II :

A root locus is rlotted using the
open-loop poles.

Statement (I} :

Inductor i3 not used t> rezalize a
lag networlk,

Statement (II) :

Incuctor produces tim= deay and
hysteresis Joss.
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