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one response which you want to mark on the Response Sheet. In case you feel that there is more than one
correct response, mark the response which you consider the best. In any case, choose ONLY ONE response
for each item.

In case you find any discrepancy in this test booklet in any question(s) or the Responses, a written
representation explaining the details of such alleged discrepancy, be submitted within three days, indicating
the Question No(s) and the Test Booklet Series, in which the discrepancy is alleged. Representation not
received within time shall not be entertained at all.

You have to mark all your responses ONLY on the separate Response Sheet provided. See directionsin the
Response Sheet.

All items carry equal marks. Attempt ALL items. Your total marks will depend only on the number of
correct responses marked by you in the Response Sheet.
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have to fill in some particulars in the Response Sheet as per instructions sent to you with your Admit Card
and Instructions.

While writing Centre, Subject and Roll No. on the top of the Response Sheet in appropriate boxes use
“ONLY BALL POINT PEN".

After you have completed filling in all your responses on the Response Sheet and the examination has
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with you the Test Booklet.
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1. Theapproximate voltage supplied by one cell of alead acid battery is:
(A) 050V (B) 111V
(©) 160V (D) 200V

2. While charging accumulators, the following care should be taken :
(A) Connect and disconnect them when the power supply ison
(B) Keeptheminwell ventilated area
(C) Acidlevel should be checked
(D) Short the cellsto check if they are charged fully

3. Which one of the following acts as a depolarizer in adry cell ?
(A) Carbon power (B) Manganese dioxide
(©) Ammonium chloride (D) Zincchloride

4. A solar cell convertsdirectly :
(A) Light energy into electrical energy indc form
(B) Light energy into electrical energy in ac form
(C) Heat energy into electrical energy indc form
(D) Heat energy into electrical energy in ac form

5. Four 4 Q resistors connected in series is connected in series with a four 4 Q resistors
connected in parallel. The effective value of resistanceis:
(A) 16Q (B) 15Q
(C) 17Q (D) 1Q

6. Thermsvalue of voltage shownin Fig. 1is20 V. The equation of voltageis:

(A) v=14-14sin628t (B) v=-28-28cos314t
(C) v=2828cos3l14t (D) v=-14-14 cos 628 t
volt
A
5 5 o5 Pt (msec)
v
Fig. 1
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7.  Giventwo coupled coils of 20 mH each, then their mutual inductance M satisfies :
(A) M=20mH (B) M >20mH
(C) M<20mH (D) M =40mH

8. The current passing through a coil of resistance 2 Q and inductor 2 H is shown in Fig. 2.
The energy absorbed by the coil is:

A
10A
>
0 2s
Fig. 2
(A) 100 Joules (B) 300 Joules
(C) 400 Joules (D) 500 Joules

9.  Find the current through the branch A in the network shown in Fig. 3.

2A
6A
12A
A
13A
11A
Fig. 3
(A) —14A (B) 14A
(C) —15A (D) 15A
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10. Thevoltage across the coil shownin Fig. 2is:
(A) 20V (B) 10V
(C) 40V (D) oV

11. When aresistor ‘R’ is connected to a voltage source, it consumes a power of 5W in the
circuit and when the same ‘R’ is connected to a current source having the same magnitude
as the voltage source, the power absorbed by ‘R’ is 125 W. The magnitude of the voltage

sourceis:
(A) 5V (B) 25V
(C) 125V (D) 625V

12. AseriesR-L-Ccircuitisconnected across aconstant voltage and variabl e frequency supply.
When the frequency is varied, the current is maximum and in phase with the voltage, so
that the :

(A) VoltagesacrossR and LC are equal
(B) VoltagesacrossR and L are equal
(C) Voltages acrossL and C are equal
(D) Voltages across RL and C are equal

13. Inthe circuit shown in Fig. 4, find the value of resistance ‘R’ required for the transfer of
maximum power to theload R having aresistance of 11 Q.

ANV
R
ANV
10
AW
10Q
J— % RL
Fig. 4
(A) 10/9 Q (B) 9/10Q
(C) 1V10Q (D) 1/9Q
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14. InaCathode Ray Oscilloscope, the time base signal isapplied to :
(A) Y-Plates
(B) X-Plates
(C) either X or Y Plates

(D) both X andY Plates

15. The voltage and current waveforms of an element are shown in Fig. 5. The value of the
element is:

i(t) v(t)

ST\ D 2V

v
v

Fig.5

(A) 2H

(B) 1H

© 2F

(D) 1F
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16. Thetime constant of the network shownin Fig. 6is:

AWV
Y "
AW
3R
— _——cC
Fig. 6
(A) RC/2 (B) 2RC/3
(C) 3RC/2 (D) 3RC/4
17. TheLaplacetransformation of afunctionf(t) isgivenby F(s) = 5 o > . Thefinal value of
S“+w

the function f(t) is:

(A) Zero (B) Infinity

(C) Unity (D) None of the above

18. A balanced delta connected load of (4 + j3) Q per phase is connected to a 440 V, 50 Hz,
3-phase supply. The kKVAR supplied is:
(A) 69:70 (B) 9293
(C) 116-16 (D) 8712

19. The per phaseimpedance of aR-L load is20 Q at afrequency of 50 Hz, 3-phase supply. If
the frequency is decreased, then the power factor :
(A) Remains constant (B) Decreases
(C) Increases (D) isunity

20. For a given network of a voltage, v(t) = 100 sin 2 =nf t, the current is given by
i(t) =5sin (2 rf t —30°). The value of inductive reactanceis:

(A) 10V5Q (B) 20Q
(C) 10Q (D) 10V3Q
TDC-41591-A [Turn over
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21. The characteristic equation of a second order systemisgiven by : &+ 20 { s+ 100. The
Un-damped natural frequency is:
(A) 100 rad/sec
(B) 10rad/sec
(C) 1000 rad/sec
(D) 20rad/sec

22. Signal flow graph isused to obtain the:
(A) Transfer function of a system
(B) Stability of asystem
(C) Controllability of asystem
(D) Observahility of asystem

23.  Which semi-conductor device behaves like two SCRsin anti-parallel ?
(A) UJT
(B) Triac
(C) Diac
(D) FET

24. In Force-Current analogy, massis analogousto :
(A) Current
(B) Resistance
(C) Capacitance
(D) Voltage

25. Which of the following systems provides excellent transient and steady-state response ?
(A) Proportional action
(B) Proportional & Differential action
(C) Proportional & Integral action
(D) Proportional & Differential & Integral action
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26.

27.

28.

29.

30.

TDC-41591-A

100(1+0-25)

Thetransfer function of asystemisgivenby : Ks) = . The corner frequencies

(1+0-59)
are :
(A) —4and-2 (B) 4and2
(C) 0-25and 05 (D) -0-25and-05

The number of roots on the equation s*—4<? + s+ 6 = O that liein the right half of s-plane
is:

(A) Three (B) Two

(C) One (D) Zero

In phase lead compensation :

(A) Both Bandwidth and overshoot decreases

(B) Bandwidth decreases and overshoot increases
(C) Bandwidth increases and overshoot decreases
(D) Both Bandwidth and overshoot increases

For afeedback control systems of Type 1 and Type 2, the respective values of steady-state
error for ramp input are :

(A) Zeroandinfinite (B) Zeroandfinite

(C) Finiteand zero (D) Infinite and zero

Thepolar plot of atransfer functionisshownin Fig. 7. Choose acorrect statement from the
following :

ImG 4

Fig. 7

(A) Thefinitezeroiscloser to the origin than the finite pole
(B) Thefinite poleiscloser to the origin than the zero

(C) Thesystemisunstable

(D) None of the above
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31

32.

33.

35.

36.

37.

A dc generator has 8 poles. A mechanical brush shift of 4° means a brush shift of :

(A) 4 (B) &

(C) 12¢ (D) 16°

If a200V dc generator isrun at full speed without any excitation, then itsinduced emf is:
(A) 190V to200V (B) 90to 100V

(© 2VtosVv (D) Zerovolt

In a dc series motor, at high armatures torques after saturation, the armature current is

proportional to :

(A) Torque’s (B) Torque

(C) Torque'® (D) Torque?

In dc motors, the electric braking which consumes negative power is:

(A) Plugging (B) Counter-current braking

(C) Dynamic braking (D) Regenerative braking

A dc seriesmotor drives aload whose torque varies as square of the speed. When the speed

IS 1000 rpm, the line current is 10 A. If the speed is halved, then the line current is:
(A) 5A (B) 10A
(© 1414A (D) 20A

A 220V dc shunt motor runs at aspeed of 800 rpm. If thismachineisrun asagenerator and
takes same line current from 220 V, then the speed will be:

(A) Equal to 800 rpm (B) Slightly greater than 800 rpm

(C) Slightly lessthan 800 rpm (D) Equal to 400 rpm

Thelossesthat are proportional to frequency are (a) Eddy current loss (b) Armature copper
loss (c) Field copper loss (d) Hysteresis loss:

(A) (a) and (b) aretrue (B) (b) and (c) aretrue
(© (c)and (d) aretrue (D) (d)and (@) aretrue
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38.

39.

40.

41.

42.

Thetest that can be used for the determination of no-load lossesin alarge dc shunt machine

is:
(A) Breaktest (B) Fieldtest
(C) Hopkinson's test (D) Swinburne's test

AnO.C.testisconductedonal: 2 voltageratio of atransformer. When secondary isopen,
the wattmeter reading on primary is 300 W. If primary is open and O.C. is conducted, the
reading on the secondary is:

(A) 75W (B) 150 W

(C) 300w (D) 600W

The polarity of transformer isimportant when :

(A) Thetransformer is switched on with load

(B) Thetransformer is switched off

(C) Thetransformer isoperated in parallel with another transformer
(D) Thetransformer is switched on with no-load

Thetotal rating of three single phase transformers connected in Delta-deltais 100 kVA. If
it isoperated in open delta, the total rating will be:

(A) 707 kVA (B) 57-7kVA

(C) 86:6kVA (D) 100 kVA

Salient pole machines have :

(A) Large number of poles and small length to diameter ratio
(B) Small number of poles and small length to diameter ratio
(C) Large number of polesand high length to diameter ratio
(D) Small number of poles and high length to diameter ratio

43. A cylindrical pole synchronous machine has maximum power output when the power angle
is:
(A) Equal to90° (B) Greater than 90°
(C) Lessthan 90° (D) Equal to 180°
TDC-41591-A 11 [Turn over



45,

46.

47.

If the power factor of an alternator is zero lagging, then the armature reaction is :
(A) Demagnetizing only (B) Magnetizing only
(C) Cross-magnetizing only (D) Both demagnetizing and cross-magnetizing

In a3-phaseinduction motor at full load, theratio of frequency of rotor current to frequency
of stator current isequal to :

(A) unity (B) 1-dip

(C) 2dip (D) Slip

At dlip equal to zero and dlip equal to nearly zero, the torques developed by a 3-phase
induction motor are:

(A) Starting torque and full load torque respectively

(B) Starting torque and zero torque respectively

(C) Zerotorqueand full load torque respectively

(D) Zerotorque and starting torque respectively

The equivalent rotor resistance of a 3-phase, 4 pole, 50 Hz induction motor referred from
stator sideis0-2 Q at afull load speed of 1450 rpm. The electrical equivalent of mechanical
load is:

(A) 58Q (B) 6:0Q
(C©) 30Q (D) 29Q

48. A 2000 kVA, 200 Hz transformer is operated at 50 Hz. At constant flux operation, its kVA
rating should be restricted to :
(A) 8000 (B) 1000
(C) 500 (D) 2000

49. A 3-phase, star connected, 440 V, 50 Hz induction motor is to be operated at 30 Hz. If
air-gap flux isto be maintained constant, then the approximate per phase voltage that should
be appliedis:
(A) 440V (B) 254V
(C) 152V (D) 264V
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50.

51

52.

53.

The running current of a 3-phase induction motor is lower than starting current because :
(A) Voltageislow (B) Impedanceislow
(C) Slipishigh (D) Impedanceishigh

Which one of the following is Maxwell-Faraday’s equation ?
(A) VxD=p, (B) vxB=0

JoB JD
(C) Vx o (D) VxH=J + =

Conductanceis analogousto :
(A) Flux (B) Reluctance
(C) Permeance (D) Flux density

A magnetic circuit requires 1000 AT to produce a certain quantity of flux. If the exciting
coil of the magnetic circuit has 100 turns and 10 Q resistance, the voltage to be applied to
the exciting coil is:

(A) 1000V (B) 1V
(©) 10V (D) 100V
54. A collapsing field around acoil :
(A) Opposesflow of current (B) Aidsflow of current
(C) Opposes decay of current (D) Aidsdecay of current
55. Thelineintegral of the vector potential A around the boundary surface S represents :
(A) Flux through surface S (B) Flux density inthe surface S
(C) Magnetic density (D) Current density
56. Inauniform electric field, field lines and equi-potentias:
(A) Do not intersect (B) Intersect at 45°
(C) Intersect at 90° (D) Intersect at 135°
57. Lightning arrestor islocated near to a:
(A) generator (B) transformer
(C) bus-bar (D) circuit-breaker
TDC-41591-A 13 [Turn over



58.

59.

60.

61.

Divergence of the three dimensional radial vector field F is:
(A) 1r (B)
(©) 3(i+j+K (D) 3

Anemf of 10V isinduced in acoil of inductance 5 H. The rate of change of current is:
(A) 50A/sec (B) O-5A/sec
(C) 2:0A/sec (D) 5-0A/sec

An electro-magnetic field isradiated from :
(A) A stationary point charge (B) A capacitor with adc voltage
(C) A conductor carryingadc current (D) An oscillating dipole

An0-10A ammeter hasaguaranteed accuracy of 1% of full scale deflection. Thelimiting
error whilereading 25Ais:

(A) 1% (B) 2%
© 4% (D) None of the above
62. The difference between the measured value and the true valueis called :
(A) Grosserror (B) Relativeerror
(C) Probableerror (D) Absolute error
63. If theinstrument isto have awide range, the instrument should have :
(A) Linear scale (B) Squarelaw scale
(C) Logarithmicscale (D) Exponential scale
64. For measuring rms values of any ac current at high frequency, the instrument that can be
usedis:
(A) Moving iron instrument (B) Moving coil instrument
(C) Thermo-couple instrument (D) Electro-static instrument
65. A switched mode power supply operating at 20 kHz to 100 kHz range uses as
the main switching element.
(A) Thyristor (B) Triac
(C) uJr (D) MOSFET
TDC-41591-A 14



66.

67.

68.

69.

70.

71.

72.

In aMegger, controlling torque is provided by :

(A) Spring (B) Gravity
(C) Cail (D) Eddy current

For measurement of frequency, the suitable bridgeis:
(A) Schering bridge (B) Maxwell’sbridge
(C) Wein bridge (D) All the above

The material used for shuntsin ac instrumentsis:
(A) Manganin (B) Constantan
(C) Copper (D) Silver

The pressure coil of an induction type energy meter is:
(A) Highlyinductive (B) Highly resistive
(C) Purely inductive (D) Purely resistive

The braking torque produced by a permanent magnet in a single phase energy meter is
proportional to :

(A) Square of the flux of the permanent magnet

(B) Speed of the meter

(C) Distance of permanent magnet from the center of the revolving disc

(D) All the above

An energy meter disc makes 10 revolutions in 100 seconds when a load of 500 W is
connected to it. The meter constant is:

(A) 1000 rev/kWh (B) 500 rev/ikWh

(C) 1440 rev/ikWh (D) 720 rev/ikWh

A CRO screen has ten divisions on the horizontal scale. If a voltage signal
v =10 sin (314 t + 30°) is examined with a time base setting of 10 msec/division, the
number of cycles of signal displayed on the screen will be :

(A) 1lcycle (B) 5cycles
(C) 2:5cycles (D) 10cycles
TDC-41591-A 15
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73.

74.

75.

76.

7.

78.

The X plate and Y plate inputs to a CRO are 10 cos (100 t + 6) and 10 sin (100t + 0)
respectively. The resulting Lissgjous patternis:

(A) Aninclined straight line (B) Aninclined ellipse

(C) Adcircle (D) A horizontal line

The amplifier used in an electronic voltmeter is:
(A) Differential amplifier (B) Buffer amplifier
(C) Power amplifier (D) Wideband amplifier

Anintegrating digital voltmeter measures :
(A) peak value (B) averagevaue
(©) rmsvaue (D) dl theabove

Power factor of a synchronous motor can be varied by varying :

(A) applied voltage (B) supply frequency

(C) excitation (D) load

In 180° mode conduction of 3-phase inverter feeding a 3-phase induction motor, at any
giventime:

(A) Only one device conduct and current flows through two phases
(B) Only two devices conduct and current flows through two phases
(C) Three devices conduct and current flows through three phases
(D) Four devices conduct and current flows through three phases

A dc chopper feedsavoltage of 230V to aseparately excited dc motor. The back emf of the
motor is210V and armature current is discontinuous. During the time the armature current
Is zero, the armature voltage equal to .

(A) 230V (B) 210V

(©) 20V (D) 440V
79. A single-phase half wave converter dc drive operatesin :
(A) First & fourth quadrants (B) First quadrant only
(C) First & second quadrants (D) Second quadrant only
TDC-41591-A 16



80. A three-phase semi-converter can work as:
(A) Converter for firing angle o = 0 to 180°
(B) Converter for firing angle o = 0 to 90°
(C) Inverter for firing angle oo = 90° to 180°
(D) Inverter for firing angle o = 0 to 90°

81. If astep-up chopper hasaoutput voltage of 100 V and the duty ratio is 75%, then the input

voltageis:
(A) 75V (B) 133V
(C) 400V (D) 25V

82. A voltage sourceinverter is normally employed when :
(A) Sourceimpedanceislarge and load impedance is small
(B) Source impedanceissmall and load impedanceislarge
(C) Sourceimpedanceislarge and load impedanceislarge
(D) Sourceimpedanceissmall and load impedance is small

83. A three-phase induction isfed from a 3-phase inverter which contain predominant 5" and
7" harmonics. Choose a correct statement from the following :
(A) Boththe5" & 7" harmonics contribute positive sequence torques
(B) Boththe 5" & 7" harmonics contribute negative sequence torques
(C) 5" & 7" harmonics contribute negative & positive sequence torques
(D) 5" & 7" harmonics contribute positive & negative sequence torques

84. The approximate value of dlip of a 3-phase induction motor is unity for (a) fundamental
voltage (b) fifth harmonic voltage (c) seventh harmonic voltage :
(A) (a) and (b) aretrue (B) (b)and(c) aretrue
(C) (c)and (a) aretrue (D) (@), (b) and (c) aretrue

85. A 200V, single-phase input ac voltage controller gives an output voltage of 128 V with a
resistive load. The input power factor is:

(A) 080 (B) 064
(C) 05 (D) 1.00
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86. For alosslessline, the characteristics impedanceis:

(A) JciL (B) JLC
(© JLi/cC (D) Vi/Lc
87. Thesurgeimpedance of a3-phase 400 kV transmission lineis400 Q. The surgeimpedance
loadingis:
(A) 400 MW (B) 100 MW
(C) 1600 kW (D) 400 kW

88. Inaoverhead transmission line:
(A) Sag?Span = constant (B) Sag/Span? = constant
(C) Sag/Span = constant (D) SagxSpan = constant

89. Equal areacriteriaisapplicablefor :
(A) Single-machine system (B) Two-machine system
(C) Multi-machine system (D) All the above

90. Thetransient stability limit of a power system can be appreciably increased by :
(A) Seriesinductance (B) Shunt inductance
(C) Seriescapacitance (D) Shunt capacitance

91. Reactancerelay isnormally preferred for protection against :
(A) Phasefaults (B) Open circuit faults
(C) Earthfaults (D) None of the above

92. Resistance switching isnormally employedin:
(A) Bulk oil breakers (B) Air-blast circuit breakers
(C) Minimum oil breakers (D) All the above

93. Indccircuit breakers, arc quenching is done by :
(A) Zero current interruption (B) Low resistanceinterruption

(C) High resistanceinterruption (D) Normal resistance interruption

94. The rupturing capacity of acircuit breaker is measured by :

(A) Current (B) Voltage
(C) Active power (D) Apparent power
TDC-41591-A 18



95. A power system issubjected to afault which makesthe zero sequence component of current
egual to zero. The nature of fault is:
(A) Doublelineto ground fault
(B) Doublelinefault
(C) Lineto ground fault
(D) Three-phase to ground fault

96. With positive feedback in an amplifier circuit, the gain will :
(A) Increase (B) Decrease
(C) Remain constant (D) Decreasesfirst and then remains constant

97. Thephenomenaof converting mechanical energy into electrical energy and vice-versausing
crystalsiscalled :
(A) Piezo-conductivity effect (B) Piezo-magnetic effect
(C) Piezo-electric effect (D) Piezo-photo effect

98. Inthe saturation region, the JFET transfer characteristics are :

(A) Exponentia (B) Linear
(C) Parabolic (D) Hyperbolic
99. The common base configuration is useful when a isrequired.
(A) Highcurrent gain (B) Low output resistance
(C) Low input resistance (D) Highvoltagegain

100. Cascading of amplifier stagesto obtain high power gain is done with :
(A) Common emitter stages
(B) Common base stages
(C) Common collector & common emitter stages
(D) Common base & common collector stages

101. Vacuum diode can be used as:
(A) Detector and rectifier (B) Rectifier and oscillator
(C) Oscillator and Amplifier (D) Amplifier and detector

102. Triode can be used as an amplifier only for :

(A) Highfrequencies (B) Low frequencies
(C) Very highfrequencies (D) All the above
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103. Anintrinsic semi-conductor at absolute zero :
(A) Behaveslikeametallic conductor (B) Behaveslike aninsulator
(C) Hasalarge number of holes (D) Hasalarge number of electrons

104. Junction breakdown of a semi-conductor occurs::
(A) Because of manufacturing defect  (B) Because of high temperature
(C) Duringforward bias (D) During reverse bias

105. For every 10°C rise in temperature, reverse current of a Germanium diode practicaly :
(A) Remains constant (B) Becomes half
(C) Doubles (D) Triples

106. A positive clipper circuit alwaysclips:
(A) Some part of upper portion of the input signa
(B) Time period input signal
(C) Lower portion of input signal
(D) Both upper and lower portions of input signal

107. In a centre tapped full-wave rectifier, if the peak voltage between the centre tap and one
end of secondary is 160 V, then the maximum voltage across the reverse biased diodeis:
(A) 80V (B) 160V
(C) 226V (D) 320V

108. Theripple factor of afull-wave rectifier without filter is:

(A) 0482 (B) 111
(C) 121 (D) 1.57
109. The function of the base in the transformer is analogous to in the triode.
(A) Plate (B) Cathode
(C) Grid (D) Heater

110. For transistor operation :
(A) Emitter-base isforward biased and Collector-base is reverse biased
(B) Emitter-base isreverse biased and Collector-base is forward biased
(C) Both Emitter-base and Collector-base are forward biased
(D) Both Emitter-base and Collector-base are reverse biased
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111.

112.

113.

114.

115.

116.

117.

TheOn state’ MOSFET switchisequivalenttoa:

(A) Resistor (B) Inductor
(C) Capacitor (D) Battery
The Q-point in avoltage amplifier is selected in the middle of the active region so that :

(A) It givesdistortion—free output

(B) Itneedsasmall dc voltage

(C) The operating point becomes very stable
(D) Power lossis minimum

The input signal to an amplifier having again of 100 is given by 0-5 sin 314t. The output
signal is:

(A) 100sin(314t-—180° (B) 100 cos (314t + 180°)

(C) 200sin(314t-180° (D) 50sin (314t + 180°)

A transformer audio amplifier isfound to have an overall efficiency of the order of 70% s
a:

(A) ClassA push-pull amplifier (B) ClassB push-pull amplifier
(C) Single-stage class C amplifier (D) Direct coupled amplifier
For tuned radio-frequency, the amplifier that can be used is:

(A) ClassA amplifier (B) ClassB amplifier

(C) ClassC amplifier (D) ClassAB amplifier

The Silicon controlled rectifier isa:

(A) Threejunction, threetermina & three layer device
(B) Threejunction, threeterminal & four layer device

(C) Four junction, threeterminal & three layer device

(D) Four junction, four terminal & four layer device

If an audio signal of 2 kHz isused to modulate a carrier of 500 kHz, the bandwidth of AM
transmission is:

(A) 2kHz (B) 1MHz
(C) 250 kHz (D) 4kHz
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118. In frequency modulation, if depth of modulation is doubled, then power transmitted will

become::
(A) Double (B) Remain unchanged
(©) Oneé& half times (D) 1-41times

119. The most stable sine-wave oscillator is:
(A) Colpitts oscillator (B) Armstrong oscillator
(C) Phase-shift oscillator (D) Crystal oscillator

120. The number of flip-flops required in a decade counter is:

(A) Two (B) Three
(© Four (D) Ten
TDC-41591-A 22
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