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1. The max:mum space rate of change of the
furiction which is in increasing direction
of the function is known as

(a) curl of the vector function

(b) gradient of the scalar function
(c) divergence of the vector function
(d) Stckes theorem

2. The fiel¢ strength at a point of finite
distance from an infinitely long straigh-
un:formly charged conductor is
obteined by considering the radial (R
cormponent and the longitudinal (L}
cormporent of the forces acting on a unit
charge at the point, by the charges or.
the eleraental length of the conductor
The resaltant field strength is

(a) the sum of R-components, wher.
the sum of L-components is zero

(b) the sum of L-components, when the
sura of R-components is zero

{c) the sum of both R- and L-
cormponents

(d) average of the sums of R- anc
L-compconents

3. Cons.der the following standard symbols
for two-port parameters :

1. hy and kK, are dimensionless.

2. h; and B have dimensions of
ohras.

3. BC is dimensionless.
4. Cis dimensionless.

Whi-h of the above are correct?
(a) . 1, 2 and 3 only

(b) 1, 2.and 4 only

{c) 3 and 4 only

(d) 1,2, 3 and 4
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4. A conductor having a cross-sectional

arsa a sq m car-ying curren- [ 7 A, lies
in a magnetic fizld

s 2> 2 2

B=34(i +j) Wb/m
The force density or. the cor.ductor is

B - E =

@ —S%Ik (h) -=9 ¢
a a

By = By -
) -—2LIk (@) =271’
a a
where T’, 7 and E ere orthogonal uni:

vectors.

5. For electromechanical energv conversion,

a magnetic field is employ=d as the
medium rether than electric field
because

{a) the stored =rergy density fo-
practiceble Jeld strength is low in
the ‘electric fielc

(b) the electric field presents insulatior.
problemn.

{c) the specific magnet:c !0oss is more
than the spzcific diele-tric loss

(d) None of the abccve

€. The reliability of an mstrument refers to

{a) the measuremec=r.t of char.ges due tc
temperzture varaticn

(b) the degree tc which repeatability
continuszs to remain  withir
specified limr.its

(c) the life of an instrumen-

(d) the extent t> which the character-
istics remain lirear

R




7. If the current density inside a straight
conductcr 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
‘ntzgral of the magnetic field around a
closed curve is equal to the free current
-hrough a surface, is

‘al Gauss’ law
b} Tellegen’s theorem
sc} Coulomb’s law

() Ampere’s law

9. In an electrodynamometer wattmeter

(2) the fixed coils providing magnetic
flux are connected across the
power line

{5, the compensated wattmeter
improves its accuracy by using
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 < F) =J is differential form of
) Gauss’ law
t&) Ampere’s circuital law
{d  Poisson’s equation

(2) Laplace’s equation
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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
maximam breakdown voltage and
the charge at this voltage respectively
would e

e—— 12 > /2 1

ST ///j

£,=6 Air

SN

Z N L
le
!\

N

{a) Vend Z-5Q
(b) 35V and Q
fc) V/5and 3Q
(d) 6V and 3Q

12. In a 4-kit R2R ladder type digital-to-

analog converter with Rp =R and
Vp =5V, waere 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

{fa) -0-31 Vand —-47V

() +0:31 Vand -47V

{c) -031 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

(a) I

(b) 1*

{c) the distance between the
concuctors

(@ I°

[P.T.O.




14. Ezameed wires are preferred to
cot-on-covered wires to

{z) w.thstand higher temperature

{3) improve heat dissipation

{¢) reduce the resistivity

fd) increase the mechanical strength

15. A conductor of length 100 cm moves at
rizh- engle to a uniform field flux
density of 15 Wb/m? with a velocity
of 53 m/s. The e.m.f. induced in the
conductor will be

(@ 150V () 75V

(¢ 50\ . (@ 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

Wkich of the above statements are
correct?

(@) 1 and 3

() 1 anc 4

{c/ 2 and 3

{dl 3 end 4

17. A phasor
1. ray be a scalar or a vector
2. is & time-dependent quantity
3. 1is a ccmplex quantity
Whick of the above statements are
correct?
fa) 1,2 ard 3
() - ard 2 only
{c) 1 and 3 only
{d) 2 and & only
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18. Fermion particles odes
{a) Maxwell-Boltzmann statistics
(b) Bose-Einstein staistics
{c) Pauli’s exclusion princple

{d) Heisenberg’s uncertainzy 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 space charge

(¢) bound electrons oscillation and
relaxation of free sgace charge

(@) bound electrons or ion >scillazion
and dipole relaxeticn

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?

(@ 1,2 and 3

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

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

(a) 2094 rad/m
(o) 1736 rad/m
{c) £435 rad/m
(d 3-97x1072 rad/m

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

{al parallely polarized
(b! perpendicularly polarized
(c; normally polarized

(d, None of the above

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

(a) amplitude of the first peak and -he
steadv-state value

(b) cmplitudes of the first two
successive peaks

{c) fpeak value to the steady-state
value

(d) Ione of the above

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

1

(a} Z )C (b) m
z, c
(c) o (d) Z_O

B-GTD-O-FD{./62A
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25. 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 0
c) 125 Q

K 1282 Q

26. The propagation constant »>f a
Tansmission line is

0-15x1073 + j1.5x 1073
~he wavelength of -he travelling weve is

1.5%107°
_m

~

<N

2n
—————m
1.5% 107~

(3)

1.5x 1073
——— m
-

(ct

@ —I _m

1.5%x 1073

27. Tae skin effect in a traasmission line is
affected b

g} the resistivity 2f the transmission
line

(b, the current magnitude in the
transmission line

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

(d} the wvoltage appiied across the
transm.issicn lire

[P.T.O.




28. Heat conduction in a semiconductor
takes plece

(a) by -he mobility of the carriers

(b) due to energy gap between
ccniuction band and valency band

(c) by tke hol=s and thermal vibrations
of atoms

(d) by the electrons and thermal
vibrations of atoms

29. The protlams of the binary-weighted
resistor d:gital--o-analog converter (DAC)
can be cvercorae by using

(@) an 32-bit binary-weighted resistor
DAC

(b) a flash DAC
(¢ an P/2R ladder DAC

(d) a starcase DAC

30. The resistvity of intrinsic germanium at
30 °C is 0 46 2-m. What is the intrinsic
carrier dexnsity at 30 °C if the electron
mobility is 0-33 m?/V-s and the hole
mobility is 0-1& m?/V-s?

(@ 9-2x:0°/m3
(b) 2:77x10%/m3
(c) 2-43:(1019.’m3

(d). 8.9x10!%/m3

B-GTD-O-FDA/&2A
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31. For the intr.nsic gallium-arsenide, the

zonductivity et room temr perature 25 °C
is 1070 (ohm-rr,)‘l, tke electron and
aole mobilizies are €-33 mz/V—s and
204 mz/V-s respectivel/. What is the
ntrinsic cacrier concaatretion at the
~oom tempe-ature?

@) 7-0x10'% m™3
b) 7-0x1072 3
) 7-0x10712 3

(d) 7-0x10-2m?3

32. If u; and up represen: the impurity

scattering and< phonicn  scattering
I-nited values ol motiity of a semi-
conductor, tt.e ovarall mo> 1ty would be

(z) wy+pp
J y A WS
(3) 2
(€ Jubp
T
(@) ———
My tHp

33. An electrical breakdown o7 a p-n junction

o:zcurs if

(aj forward vcitaze inc-eases up to the
rating

(t) reverse -roltage increases beyond
the rating

(c/ forward vo_tage Jecrezses below the
rating

(a] reverse voltags decreases below thz
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 and
maintaining extremely ow
temperature

(c) the poor strength-to-weight ratio

(d) the lower oxidation rate at elevazed
temperatures

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

(a) High stiffness and strengths
(b) Low densities
{c} 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
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37. Which one of the following materials is
used for cebie insulation?

(a)
(b)
(c)
(d)

Phenbl formaldehyd-=
Pclytetrafluoroethylene
Pclyviryl clloride

Acrylonitrile butaliene styreme

38. For high-sp=ed reading and storing of
informaticn in a compater, the material
used is

(a)
(b)
(c)
(d)

39. The

ferrite
pi=zozlectric
pyroeleciric

ferromagnetic above 763 °C

temperature atove which an

anti-fe-romagnetic materia.  bexmes
paramagneric is called

(@)
(b)
c)
(dj

”

peak t=mperature
Néel temperature
crtical tzmoerature

W:ziss tempzrature

40, "Which =ffect s the ccnverse of Feltier
efect?

(@)
(b)
()
(d)

Seebeck effect
Ttrom.sor. effect
Hall =ffect

Jcule effect

[P.T.O.




41. Magnetic materials which may be readil
magnetized ir: either direction are

{a) soft magnetic materials
(b) hard magnetic materials
(c) high eddy current loss materials

(d) high hyst=resis loss materials

| 42. Consider the following statements
regarding a fecromagnetic material :

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

2. The coercive force is the field
required to reduce the flux density
to zero.

Which of the above statements is/are
correct?

{a) Both 1 and 2
b) Neither 1 aor 2
et 1 only

d) 2 only

43. The impact ionization phenomenon in
semiconductor may be viewed as the
reverse process of

(a) radiative recombination
{b) Auger recombination
(z) surface recombination

() Shockley-R=ad-Hall recombination

44. Refractive index of a slice glass can be
rzduced by dop:ng it with tiny amount

of
(@) GeOy (b) B,O,
(c) P,0s (d) Al,O,

B-GTD-O-FDA/62A
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45. An iron-cored choke coil has an
equivalent -esistance of 5 Q. [t draws
10 A when ~he aopled voltage is 240V,
50 Hz. Its induc-an:e and pow=r factor
respectively are

(@} 7'5mH anc C'1 (lag)

(b} 747 mH ard 01 (lag)
(c) 747 mH ard 0208 (lag)
(dj 7-5mH and 0-208 (lag)

46. A vaoltage of 100V is applied to an
impedance of Z =(G+ j4) Q. What ere
the values of szctive power, reactive
powzr and volt-amperes respectively?

(@ 1200 W, 1270 VAR and 2200 VA
(b) 1600 W. 1620 VAR and 2200 VA
(c) 1200 W 1630 VAR and 2000 VA
(d) 1600 W. 1230 VAR and 2200 VA

47. The voltage across an impedanze Z is
100£15° V ard the current throagh Zis
20£-45° A. The active and the reactive
powers in Z -espectively are

(@ 1000 W and 1732 VAR
(b) 500 W and !732 VAR
() 1000 W and 5000 VAR
(d) 500 W and 6J0C VAR

48. An a.c. source of 200 V r.m.s. supplies
an active power of 1200 W and a
reactive power of 1600 VAR to = loac.
The r.m.s. current and the powe- factor
of the load respective.y are

faj 10 A and 06
/b) 8 A and )-8
{c) 10 A and 08
{d) 8 A and D6
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49. A shunt capacitor used for reactive power 53. Phase lead compensertion
p p p
b tion i % of it
compensation 18 operatedl at 95.3 ool 1S (a) increases bandvAdth and increases
rated frequency and 95% of its rated steadv-state err
voltage. The reactive power supplied by Y =
this capacitor (as compared to its rated (b) de:reases kandwidta and
capacity) is decreases stezd:-state e-ror
(@) 7-9% lower () will nbot affect bandwidth but
(b} 11:5% lower decreases steady-statz error
(c) 11-5% higher (d) increases bandvidth but will not

' affect s-eady-sta:2 error
(d) 7-9% higher

54. The Thevenin equivaknt voltage and
resistance across ABshowr: in the figure
respectively are

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 * A
that can be transferred from node A to
B is

(@ 1120 W (b)) 2000 W oA Cb "o %

fc) 2769 W  (d) 2769 W

51. None of the poles of a linear cor-rol T
system lies in the right-half of s-plane.
For a bounded input, the output of this
system fa) 5Vand 5Q

(a) is always bounded () 25 Vv and 3 Q
{b) could be unbounded {z} 35 Vanc2Q

{c) always tends to zero (d) 25 Vanc 5Q

‘d) None of the above
55. Tre theorem which states that in any

52. If the diameter of a copper wire is linear, noa-linear, passive, active, time-
increased by two times keeping :ts variant ard time-invariant n=twork, the
terminal voltage same, then the drft sammation of instantazeous pcwers is
velocity will zero will be celled as
(2} become twice fa) Tellegen’s theorem
(5} -become half ‘b) compensacion theo—=m
{c)  become four times ¢! reciprocity theorem

remain unchange ) superoosition thecrem
d i h d A peroosition th

B-GTD-0O-FDA/62A 9 [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 frcm 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
1orizontal axis and stretched along
vertical axis keeping the area unity

du
it

4, 51t)=o,t¢0

Whica of the above statements are
carract?

(at . 2 and 3 only

(by 2, 3 and 4 only

(c) 2, 3 and 4 only

(d 1,2,3 and 4

B-GTD-O-FDA/62A
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58. The derivative of a parabolic function
becomes

fa) a unit-impuse function
(b} a ramp function
(c) a gate fincton

(d) a triangualar functicn

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

(@) 1 A d.c. current
(b) 50 A d.c. current
(c/) 1 A, 60 Hz e.c. current

(d) 1 A, 490 Hz a.c. current
60. The Laplace transform of the waveform of
the following figure is

uft)

A

(@)

(b) _‘%(l_e“s _6—35 _e—4S]
S

(c) %(—1—6_3 _e3s _e—4s)
S

{d) None of :he above




61. Ar ideal current source is connectzd to
the discomnected circuit shown in the
fisure at z = 0. The time constant cf the

circuit is
R C
WAW—|
Ideal [t==) |
curren: %21? C-—T: ﬁtc
source
RC
(% >
(5) PC
(c) 2RC
9RC
(d) -

62. If the Q-factor of a coil at resorant
frequency of 1-5 MHz is 150 for a se-ies
resonent circuit, then the corresponcing
bandwidth is

(a) 225 MHz
(bl 1-26 MHz
{c, 50 kHz
({d? 1C kHz

63. A one-port network consists of a
capacitor ¢f 2F in parallel with a

resistor of %Q Then the

input
adrmitrence is
(@) 2s+3
(b) 3s+2
s

(d) —2-+3

B-GTD-O-FDA,/62A 11
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64. In a two-wat:meter method of measuring
rower in a balanced t-phase circuit, the
ratio of “he two wetmmeter readings is
1: 2. The circuit power fector is

(@) 0707
() 05
(c/ 0836

(¢} indzterminate

65. A  balancec del-a-conn=cted load
(16+ j12) Q/phase & connected to a
3-phase 230V balenced supply. The
lire current and the -eal power drawn
respectively are

{a, 19C A and 3:17 kW
{bj 11'£ A and 6-34 kW
fc) 199 A and 6:34 kKW
dl 11'5A and 317 kW

66. The servomotor differs from the standard
mgctors principally in taat, .t has

(a) entirely differen: construction
(b} high iner-ia anc kence tigh torque
(c) low mert:a and low torque

(d) low inersia and highsr starting
torque

67. A da'anced Isad of 5+ ,4 is connected in
dz=lta. What is the impz=dance per phase
o’ tae equivalent star connecztion?

) 5+ j4

() 1-66+ 1.3
€ 15+ jlz
(d 25+ i

[P.T.O.




68.

69.

The vector z

is an eigenvalie of

T2 2 -3
A= 2 1 -6
L-1 2 0

One of the eigenvalues of A is

a) 1
b) 2
ic) S
d) 7

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

}) 2B- N+1
() B-N+1
k) 2B-N-1
{d) 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

~

S. 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

(¢ 2, 3 anc 4 only

(d) 1, 3 anc 4 only

B-GTD-O-FDA/62A
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In vector im>edance meter, the coverage

o- the instrument -an be obtained with

() V-I cheracteristics of the test
syster

(t) power-Tequency plot

() sweep frequency p.ots of
impeder.ce ar.d phase angle versus
frequency

(¢] voltagz-angle plot

. In the circuit shcwn below, the ammeter

reads 0-14 and tre voltmerer reads
10 V. The iaternal resistance of the
ammeter is 1 Q and that of the vo_tmeter
is 500 Q. What is tke value of P?

—®
© i
o
{fa! 100 Q (b) 125Q
c, 90Q (d) 120Q
The open-lcop trans’er function of a

feedback coatrol system is given by

K(s+8)

Gls)H(s) = -
ss+4)s* +4s+ 8§

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 one >f the following is
the set of cocrdinetes of that Ho:nt?

(@)

(c) (1, 0)

(-1, 0) (b) (-2, 0)

(@ (2, 0)




74. A 1 mA galvanometer

with internal

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?

@) 10

(bj 0:21Q
(c) 1kQ
(dj 10Q

75. A 50pA Hasic d’Arsonval movement with

76. The

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

(@ 999-5kG
(b) 99.5kQ
() ©-90kQ
(d) 0-96kQ

power factor of a circuit in whick.
voltage and current waves are non-
sinusoidal is defined as

()

it is the cosine of the angle of phase
differ=nce between the voltage and
current waves

(b) it is the cosine of the angle of phase

difference between the two complex
waves

{(c) itis tle cosine of the angle of phase
difference Jetween two equivalent
sine waves having respectively
r.ic.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
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The maximum power demand of a
consumer is 2 kW and the corre-.
sponding daily erergy consumpton is
30 units. Wha: is the correspcnding
Isad factor?

(@) 025
(6) 05

(c) 0-62F
d) 075

response of an  indicating
instrument is deciced by which o’ the
following systems?

(o) Mechenical system provided by

pivot and ‘evr=l bearing

(b) Contrclling ssstem
(c) Deflecting sys‘em
(d} Dampiag system

. What happens to the resistance of a

conductor if its l=nzth is increased three
tim=s and ciameter 1s halved?

(@)
(b)
(c) Resistance is increased 6 times

(d)

Resistance —errans the same

Resistance s ncreased 3 times

Resistance is increased 12 times

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

(@ 21V
(b) 1V

¢ 10V
(d) 100V

[P.T.0




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, thz voltmeter should be
connect2d

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

(c) either 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 null
condizions in the bridge?

{a) Vi-ratior. galvanometers and heac-
plones

(b) Headphones and tunable amplifiers

fc) Vibration galvanometers and
tunable amplifiers

(d) Vibration galvanometers, head-
phones 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

(c) - has two separate electron beams

(d). None of the above

B-GTD-O-FL'A/62A
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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 sy the instrument?

jal 10 ns
ib) 35 ns
‘c) 28 ns
d) 100 ns

85. £ Wheatstone bridge has got three

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

(@ 1509 o) 1200

(c) 300Q (4 750 Q

86. A capacitive transducer consists of two

pa-allel pletes of diameter 2 cm each
and separaed kty an air gad of 0-25 mm.
What is the displacement sersitivitvr

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

87. An analog tramscucer with a 0-10 V

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

{a) 8 (b) 10
@ 12 (d) 4




"y

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

+ +

R—>( G | Gy

@]

H Hy
@ ——1%2
1+ GlHl + G2H2
b G H,G,H,
" (1+GH)(1+GyH,)
« GGy
) GG,

1+ GIHI - G2H2 + GIGQH1H2

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

R-C network

(a) 1+ sRC

D
(0) 1+sCR

(c)

1+sRC

(d) 1+sCR

B-GTD-O-FDA/62A 15

IV' CAREERINDIA

90. A 3-turn 1C0kQ poten-iomete- with 1%
linearity uses 30 V supply. What is the
potentiometer constant?

(aj 01 V/turn
(b) 10 V/turn
() 3533 V/turr

(d) 03 V/-urn

91. A quiescent .inear time-invariant system
subjected to a unit step input u(t) has
the response cft)=te™’, t>0. Then
Cls)

R would be

Linear time-
uft, . . cft)
————3 1nvariant r————>

system

(@)

s(s+1])
1
(b) s+1
I
(C) s+1)2

(d) None of the above

| P.T. O.




92. Th: characteristic equation of a closed-
Ibop system is s2 +4s+16=0. The
natural frequency of oscillation and
damping ccnstant respectively are

(2 2 rad/s and %

1
J 2+/3 rad/s and =
(5 23 rad/s and 7=

{, 4 rac/s and %

1
‘dl 4 rad/s and —
' /s and 5

93. Ccnsider the following input and system

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

Which of tke following statements are
co-rect?

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

Type ‘0’ system cannot accept unit
rarabol:c input.

&.  Unit ramp input is acceptable o
Type 2" system only.

(a) 1 and Z only
(3 1 and 3 6nly
(¢ 2 and 3 only

(@ 1,2 and 3

B-3TD-O-FDA/62A
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94. A sensor requires 3( s to indicate 90%
of the resporse tc a step input. i the
sensor is a first-order system, the time
constant is [given, log,(0-1) = -2-3]

fa) 15s
(b) 13s
) 21s
(4 28s

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

Gls) = Kl
(s+Llis+2)

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

@) s=-2and s=-4;s=-1and +<
(p) s=-land s=-2;s=-4 and -«
(c/ s=0and s=-2 beyond s=-4

(df s=0and s=-1

B6. I i is the fundamental voltage, V; and
V5 are the amplitud=s of the 3rd and 5-h
harmonic and

V3 o Vs
—==x%, = =y%
Y Y

then the total harmeor.ic distortion cf tt.e
system will be

@) x2+y> (p Y
X

d x+y (d)

e ———




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

) 45

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

1 Iz 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 ir
left- or right-half of s-plane.

Which of the above statements are
correct?

faj 1, 2 and 3 only
(b) 3 and 4 orly
(¢ 1, 2 and 4 only

@ 1,2 3 and 4

B-GTD-O-FDA/62A

17

IV' CAREERINDIA

99. The first zlement of each of the rows of a
Routh-Hurwitz stability test showed the
signs as follows :

Row I )i I v \Y

Sign + - - + -

Consider the fol.owing statements :

3.
4.

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

The system has three roots in the
left-lalf of s-plans=

The system is stakle.

The system is uns-able.

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

(a' 1 and 3
(b, 1 and 4
{c) 2 and 3
(d) 2 and 4
100. Consider the fcllowing statements about
reot locus :
1. The roct locus s syrametrical about

real ax:s.

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

The breakaway pcirts of the root

locus ar= the soluticrs of ;ﬁ =Q.
s

Which of tlre abcve statements are
correct?

(@)
(b)
c)
(d)

1 and 2 only
~ and 3 only
2 and 3 Jnly
1, 2 and 3

[P.T. O.




101. The low-frequency circuit impedance and

the high-freauency circuit impedance
for a series resonant circuit respectivel’
are

(a) capacitive and inductive
(b) inductive and capacitive
(c) resistive and inductive

(d) capacitive and resistive

102. The state-variable formulation of a

system is

x=Ax+Bu; y=[1 0x

where

The system transformation would be

*
s+2
@ 5 - =
s“+5s-6
2s+5
b) 5 ———
s“ +5s+6
) 25s-5
5% +5s-6
. s+1
(@ ————
s“+5s+6

B-GTD-O-FD£./62A
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103. For the following network -0 work as lag

compensatcr, the value of Ry saould be

R =20Q
R /\lh/\/\ ] T
R 3
El i EQ
[ !
x —
(@) Ry, 2202
b) R, <10Q
. RZC
) chs 5

(3) Any value of 2,

104. Th: z-transform X (z) of the siznal

1

x[n}l=3"u(n)

wh=re u(1) is sequeace of unit pulses, is

(@) Z
VA
L
(c) _Z
-0
@ —
2— 0

108, How many roots of th= ‘ollowing equaton

lie in tae right-half >f s-plare?

2s% -s3 40252 +5¢+12=0

fa) 1
(b) 2
(c) 3
(@ 4




Directions : Each of the next fifteen (15) items
consists f two stetements, one labelled as
‘Statement (1)’ and the other as ‘Statement (II).
* Examine t1ese two statements carefully ard

select the answers to these items using the
-odes given below :

Codles :

(a) Both Statement (I) and Statement
{I) are individually true and
Statement (II) is the corre:t
explanation of Statement (])

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

{c) Statement (I) is true but Statement
(Il) is false

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

106. Statement (I} -

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

Statement (II) :

St bsz2quent annealing of the
condictor material restores - the
F elzctrical conductivity by establishing
3 great:r regularity in the crystal lattice.

T

] 107. Statement (I) :

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

Statement (I} :

Stuperconducting compounds and
aloys  should necessarily have

, cormponents which are themselves
supe-conducting.
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Statement () :

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

Statement (.I)

The frequency at which an R-L-C series
circuit becomes ‘resistve' in character,
a part of the input energy oscillates
between tke inductive and the
capacitive elements of the circuit.

Statement (1) :

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

Starement (CI)

In the freyiency -2sponse of a
second-order systemn, the change in
s.ope at cne c¢f the corner frequencies
is of £40 dB/dezace.

Stazement () :

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

Starement (CI}

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

Stazement (J) :

In instruner.ts where spring control is
used for prcviding couitrolling torque,
the scale s urifcrm, ar.d whare gravity
control is usec, the scale is non-
uniform.

Stazement (7I)

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

[P.T.O.




112.

113.

114,

11s5.

Stazement (I) :
Ammerer and voltmeter method iz

used for mezsurement of low as well as
me=dium resistances.

Sta-ement (II) :

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

Szaterent (I) :

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

Staterment (II) :

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

Stat=moent (I) :
A ‘strain gauge’ is an example of &
‘Tranasducer’ or an electromechanica:
transformer.

Statzment (I) :

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

Staterent (I) :

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

th= measurement of d?R allows the

. dL
measurement of strain T =€

Statement (II) :

The output of an LVDT is of the order
of millivolt.

B-GTD-O-FLA/62A
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Statement (11 :

Inverse rost locus is 1= imege of ‘he
direct root .ocus

Statzment (I) :

Root locus is symmetr :al ebout ~he
imaginary axis

Statement (I} :

Centroid i3 the soint wtere -he root
loci break from. the real axis

Statement (II) :

Centroid is the point -1 the real axis
where all the csymptctes intersect.

Statement (I) :

At breakaway poirt
critically damped.

the system is

Statement (II} :

At the point waere -t Joci intersect
wih the imagir ary axis, the system is
marginally statle

Statement (I) :

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

Statement (II' :

A root locus is rglotted usimg the
open-loop poles.

Statement (I} :

Inductor i3z not used t> rz=alize a

lag network.
Statement (II} :

Incuctor fgroduces tim=
hysteresis Joss.

deay and




IV' CAREERINDIA

SPACE FOR ROUGH WORK

B-GTD-0O-FDA/62A 21 [P.T. C.




B-CTD-O-FDA/62A

SPACE FOR ROUGE WORK

22

&AREEHINHIA

———— |




B-GTD-O-FDA/62A

SPACE FOR ROUGH WORK

23

IV' CAREERINDIA

[P.T. O.




B-GTD-O-FDA/62A

SPACE FOR ROUGH WORK

* k k

24

—
Iv‘ CAREERINDIA

5BS—59*




