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Aszertion (A) : Wein bridge Dsl::.llatur
oscillator

Reason (R) : b}rmmlg either cs
frequency of a wein I.'nige 0 Prey
(A) Both (A) & (R)

(B) Both (A) & (R) aré "‘
(€ (A} is true bur/R)iEalse

(D) (A) s false b , ’
fa

it to which a DC voltage source is suddenly

i which a DC voltage source i5 s

(C) a pmvmsly
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(D) a previously mu'

:ppihdatt— \
The Thevenin equivalent circuit o

of DC voltage V., and Thevenin resist: :
temnnaisnflhe'lhevenmeqnwakﬂcm Maxinum power th:
the load is
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27.

29,

M.

A,

A series R-C circuit has constant valee of R-and varying value of C. The current locus with
constant applied voliage V at constant fréquency, as Cis vaned, is a semi circle with centre at

@ G ® (e O (G » L)

The current through a linear time- invariant inductor with inductance L = 1077 is given by
iy = 0.1sin 10%. The yoltare across the inductor is

{A) 100 cos{10%t) (B) 100sin(105t)

(C)  107* cos(105F) (D) 107*sin(105t)

Which of the following are known as the short circuit parameters of a 2- port network?
(A) Z- paramelers. By H- parameters.

(C) Y- parameters. i} AB.CD parameiers.

The line current in a balanced delta system is 30 A. The load curnent is

(A) 3043A (B) 30/V3A (C) 10A (DI30/4Z A

Possible maximum value of mutual mductance between two coils of self inductances,
L| El‘.ld .E.z is

(A) 28920 (B} L, +1; (C) ) L, L. M (L,L,):

The resistance required for criti o in a series RLC circunt is

A) R= E‘E (B) R=

']'hetmped:meufasergu K
(A) R B) 2R

+
Two +ve charges, ) coulomb eachigaréplaced at points (0.0.0), and ¥4.1.0), while two —ve
charges, () coulomb’ each in ma@nitude, are placed a1 points (0.4.0), and (4,0.0). The
electric field intensity at the poi M
A = B) —2 (Cy =2 (D) zero

WELE AT EgE, TERE;

—

}lfJ R=§J§ ) & =2VIC

gircuit, at half pawer frequencies, is
(D) 2R

The magnetic field imtensity at the centre of a current carrying coil of diameter d m is H.
The current flowing in the coil is

(A) dH (B) ZdH (€ 2dH (D) mdH

Twao infinite plane sheets of charge with densities of +o znd - & Cfm?® are placed parallsl
to each other with a separating distance of @ metres. The value ofelectric field intensity at
a point exactly midway between the plane sheets is

(A) l‘Ir"rﬁ'n- (B) dfﬂ!‘g {m Zﬂ'!gn (D) zero

Which of the following statements is not charactenstic of a static magnetic field?
{A) It is solenoidal. (B) It is conservative.

(C) It has no sinks or sources. D} Flux lines are always closed.

The polarization of a dielectric matenal is given by

(A) P =eqf, B (B) ece —VE

(€) &E(e— 1) (D) e, =10e,
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sat- (3]

Integration of step signal gives
(A)  Impulse signal
{C) Parabola.
The period of the function G
(A) 20 iB) .
If f(£) = —f(—1), a
Fourier series con
(A)  Only Sine
{C) Cosine te
sampled is
(A) 4000
The Fo
constant

(A) =5

a

Laplace

) Only Cosine terms.
() Sumtm,mdammtu‘m.
‘«" avoid ;!

:; and 0 elsewhere. lis Fourier

(A) -x.in [m'."] @ —) Dy Em (“"Tr
Consider the fnlhwm N

(1 a normal human bei N

f== S na\:\O
Systems (i) and (ii) are, res
{A) {}pﬂnlmpmntmlsystem

(B) Closed loop control system, Closed lo

(C) Dpenhupmntmlxysm,ﬂmndlmp
(D) Closed loop control system, ﬂpeu-hupmmtl{sptem.
Ihemnsfﬂfummuufasymmnm The steady state errors exhibited by the
system, to (i step. (ii . and (i ; i

(A)
(C)




49,

51.

51

System | : The first column of the RH array consists of the terms 6,3.9.-2. and 4.
System 2 : The first column of the R.l-larmymmi;ﬂs,ufm terms 3,692 'and 4.
The number of unstable poles for system!. and system 2, are respe:mehr

(A) 1,1 (B) nome mome (C) 2.7 o 2.1

A second order system shows (00% overshoot in its unit step response. It can be
calegorized as

(A) underdamped system. (B) overdamped system.

(C) Critically damped system. (D) undamped system.

A unity negative feedback control system is found to have a gain margin of 20 dB. The
Nyquist plot of the system

(A) crosses the real axis at +0.1 (B) crosses the real axisat 0.1

(C} crosses the imaginary axis at -0.1 (D)) crosses the imaginary axis at +0.1

A certain control system has the open loop transfer function given by M Which

s(x+THs+3
portions of the real axis, among the ones given below, are'pants of the root locus?
(A) the portions between -9 and —s-; -5 and -7; 0 and -3,
(B} the portions between -3 and -5; -7 and 9 0 and 4.
(C) the portions bekween -3 and -5; -7 and 9.
D) Ifepmﬁunsbetmn-l-‘]and-lrundﬁ;ﬂ and +3

The open loop transfer function fa llmn negative feedback control system is p

|;T1‘I

The TYPE number and rder of e tlosed loop system are. respectively

(A) 21 B 1.2 (€) 30 ' (D) 0.3

The transfer function of a sys em. i.su by m A controller of the form
% is used to mmprove tl'u-. perfapmance of the system when operated in closed loop
with unity feedback, The nise the unit step response can be reduced by choosing

(A) Ta=T By T; = Cy T<T, =T,

In the state variable representatic ystems, let A denote the system characteristic

matrix. and let @(t) denote the state iransition matrix. Then, which of the following isnot a
property of the state transition matrix”

(A) 0L, —£,)0(r, —t) =05, —1,)B) 01, + ) = 0(£,)8(t,)

(C) @7 '(t)=o(—t) Dy o(0)=A

The state equation of a system is given byX = AX + bu, where A= ’_22 jl]l.[ﬂ
(1] .
b= {1] The system is

(A) Controllable, stable. By Uncontrollable, unstable.
(C} Uncontrollable. stable. (D} Controllable, unstable.

Observability of a system is essential for

(A) finding a solution to the state equation.

(B) findinga suitable medel in.state space.

(C) ﬂansfe:rmg the shl&ﬂl'ﬂl: system from any initial valug 1a.any specified finalvalue.
(D) state estimation’

Set-[ A] 7 EE



6l.

Time constant of a first order system is defined as the time taken to reach 29 of the final
steady state value in the step response. The value of x is

(A) 100 (B} 362 (Cy 6832 Dy 90

In Torque-Voltage analogy, the Moment of Inertia of a mechanical rotational system is
analogous o

{A) Capacitance C. (B) Inductance L.

(C) Resistance R. (D) Inductive reactance Xj

The bridge most suited for accurate measurement of relative permittivity of dielectric
materials is

{A) Carey Foster Bridge

(B} Anderson's bridge

{C} Heaviside Bridge modified by Camphell

(D) Schering Bridge.

The operation of a ramp type Digital Violtmeter is based on the principle of
(A} Volage-to-current conversion.

(B} Vaoltage-to-time conversion.

(C})  Current-to-time conversion.

(D) Current-to-frequenc y conversiomn,

The vertical deflection of an el n&am on the screen of a CROVs measured o be 8
mm. Now, the potential di ween the Y-plates is doubled, and simultaneously

the pre-accelerating Vi 18! reduced o half of fts previous value. Then, the
vertical deflection of the beam on the sereen would become

(A) 64 mm (B} 32 mm (C) B mm (DY '1 mm

Gross ermors GECUr i meastre me £

(A) disturbances about which
(B} human mistakes.

{C} nherent shortcomings in the instrument.
(D) loading effects on the

An induction type energy meter is fo fast. Correction for this error can be made by
(A} Ower-load compensation.

(B} Voltage compensation.

{C} Moving the brake magnet away from ihe cenire of the disc.

(D) Moving the brake magnet towards the centre of the disc,

Standardization of potentiometers is done so that

(A} They become accurate and direci-reading.

(B} They become accurate and precise.

(C) They become accurate and take zero current when null condition is reached.

(D) Power consumption is reduced during operation.

are.

The meter which does not have any component in it to provide control torque is
(A)  Electrodynamometer for current measurement

(B} Electrodynamometer for voltage measurement

(C)  Electrodynamometer forpowenmeasurement.

(D) Electrodynamometer for power faclor measurement.

Set-[ A] 8 EE
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5.

In a single-phase transformer, the magnetizing current 1=
(A} in phase with the no-load current

(B} i quadrature with the no-load current

(C} the product of no-load eurrent and power factor
(D) in phase with the flux in the core

A 230 V460 V single-phase transformer operating at 20 A and unity power factor has
primary referred resistance of 0.2 @ and reactance of 0.5 £2. The approximate primary
induced emf is ;

(A) 216W {B), oM iCy 234V Dy 236V

A transformer at 25 Hz develops 20 W hysteresis loss and 50 W eddy current loss. If the
applied voltage and frequency are doubled, the new core losses are
(A) 140W (B) 180W IC) 240W (D) 480 W

A 3-phase transformer possible 3-phase connection by a combination of star (Y or y) and delta
(D or d) with 30° lead phase displacement mncspnndmg to watch cloek-face hour is

(A) Dy (B} Dyl (Chy ¥dl 10y Dyl

Two transformers of voltage ratio | kV/300 V., with impedances », = .04 @ and
z, = J0.06 £, respectively, connected in parallel share a total load of 200 kWAS The KV A
carried by each transformer is r

(A) S;=40, §,=160

(C) Slz 120, 52:31]‘

A two winding transformer is co

of 2:1. ]I'pmu.lryandsemq:hry
0.02 0, respectively. the primary
(&) 0.0350 iB) 0050

In a duplex lap winding. i y, are

(B)} &, = 80, 517D
P D)\8,=160/5,~ 40
ity

tedd 55 an auto-transformer with the same voltage ratio
dmg resisiances of auto-transformer are 000302 and
sistance of anto-transformer is

0i1g D4 Q

-pitch and froni-pitch, respectively, then
(4) =y, 3190V = @ ¥,=2y D) Y=y 14

C)

In a 4-pole wave winding connected de motor, the cross-magnetizing AT/pole for a_brush
shift of & radians

(A) Armature amp-conductors » (/3507

(B}  Armature amp-turns x {8/360°)

(C)  Armature amp-conductors » { Lid = 6/360)

(D) Armature amp-conductors % (1/8 - 73607)

The magnetic neutral plane shifts in a dc machine

{A) i the direction of motion of motor

(B} in the direction of motion of generator

(C} due to increase in the field flux

(D} cause reduction of flash over between commutator segments

The e{nunal charaq;aljsms ofa dc_gencmlg[mfta[:lq for ehm:u;u: wel:jgrs is
(A) separatel hrftu:ll.eﬂ generator ﬁBl ﬁmﬂt generatof i
(C) Series gencrator’ () differentially compounded generator

Set-[ A] 9 EE
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81.

A 220 V separately excited motor with R_= 0.5 © running at 500 rpm draws a current of
20 A. The value of additional resistance in armature cireuit to reduce the speed to 300 mpan
at constant flux is

(A) 400 (B} 420 (€ 440 D) 7670

The layout pattern of 3-phase double-laver stator winding in an induction motor in the
anticlockwise direction of rotating magnetic field

(A) ¢—a —b—iEg (B) c—a —b —c'—a—"b

C} ¢ —b—a ~c=b' —a (D) c—b—a'—c' = —a

The mechanical power developed by a 3-phase induction motor if the total rotor PR losses
are 200 W and the slip is 4 %

(A) 576 W B) 625W (T 4800 W oy 5000 W

Slot harmvanics are reduced in induction motors by using

(A) fractional-pitch windings By fractional-slot windings

(C)  integral-slot windings 1D} distributedswind ings

The armature reaction in a synchronous generator supplying leading power factor load is
{A) magnetizing

(B} demagnetizing

(C) demagnetizing and cross-nugnetizing

(D) magnetizing and cross-magnel EE

Torque angle for the mchine is the angle between

(A) stalor magnetic and rotor magnetic feld

(B) stator magnetic field and netimagnetic field in the air gap

(C} rotor magnetic field net me fickd mn the air gap

(D) excitation voltaze ng' drop

The power factor angle and torgue a fa salient pole synchronous generator drawing a
current of 1.0/ pu from a laggi 3" and 15% respectively. The direct axis and
quadrature axis currents, respes
(A) 0.5 pu. 0866 pu By 0.866 pu, 0.5 pu
(C)  0.707 pu. (70T pu L) 0.5 pu 0.5 po

The maximum reluctance power of a salient-pole synchronous motor having direet-axis
reactance. 1.0 pu and quadrature-axis regetance. 0.3 pu. and input voltage, 1.0  pu is

(A) 025 pu B} 0.5pu ([Cy - 10pa D) 1.5pu

In a single-phase induction motor when-the rotor is statonary and voliage is applied withe
stator, then

(A} the flux is constant

(B} the flux first decreases and then increases in the same direction

(C} the flux increases and decreases in the opposite direction with the same magnitude
(D) current flows through the rotor

In a split-phase induction motor, the resistance/reactance ratios of windings are such that
(A} current in the auxiliary winding leads the current in the main winding

(B) currentin [h.aay:nha:}rmq.dm‘g Iagalhecunwlmmcnmmmndmg

(C) both windings davelop the same starting forque

(D) Both wind lop high starting current

Set-[ A] 10 EE



-il-!:rﬁ?'-lﬂ'ﬁ'
C) 400rpm (D) $00rpm

/ ."v'n‘-'i--

A single cor




In a large power system for n x n matrix. th
o) Tntulmmbarnfmehneu -

(B)

Tuu[md:ern{'eh e

()
(

If non-linear lo \
(A) displacerme
(B) .,\
fC] d@ CEMmen
(D) 1otal power fa

The benefit of power fa
{M h\l"ﬂwm !
(B} immamddmmﬂuhrge
(C) reduced load carrying capabilities ir
(D) reduced voltage profile
The power flow problem mathematical model for a linear transmission network
{A) is non-linear

(B) is linear

(€) 1
D) ;
Set-[A]
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sat-[4]

The sequence components of current of a sing
(A) equal positive and negative seq
(B) equal positive, negative an
{CJ .'i-l'l'
(D) algebraic sum of se

'I'.IE' [ﬂlm :.';':

{I}}Pﬂ

Hz and _
(A) 1007 \
ZFmgmimi. :

A L=1=0 V

f}m:.;,l::_z, @rh at‘\o

(A} wi:llstmdsmkagrmmts "
(C) [nmldfhwl:mdmun{.'l'mdl’ t fe earth fault p

In the induction type directional over cerrent relay, when a s
circuit

(A) pﬂwfhwsm:mhe\:tmu

(B) reckion
(C)
(18]]

‘ b to phase ¢ occurs through the fault impedanc

il -ﬂ.':'l;lll OCCUTS ill the




107.

110.

111.

112

In a differential protection scheme of a
currents of CTs are [, =2.2+j0 A
relay is

(A 3% (B)

In volage sull.ﬂ:ﬂ Ci 1 cti :
mnn'n]lndby gi By

[A) Pham th 5 L s s 2 ‘
(B} mﬂy T | I .',".n._

{E} magnite
(D) DC o
A Unified
{A) Inte
(B) Sta
(C) Cc
(D) Sa

An SCR
(A)
(C)

The de
(A)
(C)

Ina230V
and with large
(A) sinusoida
{c} CiOH] III'I! (] \

In a bi-phase hall
voltage drop. V a

In a half-controlled 3-phase SCR bridge converter, th
firing delay angle, a is
A] 31|'_Vhar-::l

o B QPBANK. C
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114.

115,

116.

117.

118,

119.

120.

In a de-dc step-down converter, the minimum inductance required for continuous current
operation. if D, f and R are duty ratio. swiiching frequency and load resistance.
respectively, then

1-p)R 1- DR DR 1 -

2f (B) F (C) 2 (D E—T

If D is the duty ratio of a dc-de step-up converter, the relation between the input and out
currents is

(A) L=DIg ) a=lu
1
Lo
(1- D)
A 230 V., 50 Hz phase controlled single-phase full-controlled SCR bridge converter draws

15 A constant de current. If the source inductance is 3 mH, the drop in dc output voltage is
(A) 45¥ (B) 675V (C)} &V () 13.5¥

)y fu= (VYT =(l-07FY

The direction of rotation of an inverter fed 3-phase ac motor is reversed by

(A)  a mechanical reversing switch By’ reversing the input dec link voltage
(C} operating the inverter as aregtifiaf (D) changing the sequence of switehing
The no-load speed of a single-phase
operating at a firing delay angle, a an
(A)  directly proportional to o and ¢
(B}  inversely proportional to o
(Cy directly proportional to « an h\maﬁpmpmﬁuml to b
(D) directly proporiional to & and % proportional o o
The PWM pulses for the gate con
motor drive are generated by usi
(A)  a modulating wave of fi
(B} aconstant dc signal
(C} an alternating rectangular wave of frequency, f,
(D}  an alternating trapezoidal wave of frequency, £

In electric traction for a trapezoidal speed-time curve, the time period is
(A)  free running speed period = constant specd period

(B)  free running period = coasting period

(C) free running period + coasting period = constant speed period

(D) average speed period = scheduled speed period

Specific energy consumption of an electric train is the ratio between

{A) Specific energy output at driving wheels and efficiency of the traction motor

(B} Specific energy output al driving wheels and efficiency of the transmission gear

(C}) Specific energy output of driving motor and efficiency of the driving wheels

(D) Specifig enengy.autput ot driving wheelsand cfliciency of the(motor+ transmission gear)

SCR bridge converter fed separately excited de motor
i, v

b an IGBT inverter fed 3-phase induetion

Set-[ A] 15 EE



.« UPIQPBANK.C



Booklet No. :

Fil
el EE - 16

Duration of Test : 2 Hours

Electrical Engineering

Max. Marks : 120

Hall Ticket No.

Name of the Candidate :

Date of Examination : rl.'ﬂ[R Answer Sheet No. :
4 ; h

Signature of the Candidate ) Signature of the Invigilator

W b

b

L

E.
9.

TONS
This Question Booklet consists of
in 1200 minutes.

Every question in this booklet h:s4 choices marked (A ). (B, (C) and (D) for its answer.
Each question carries ome mark. There e no negative marks for wrong answers.

ltiple choice objective type questions o be answered

This Booklet consists of 16'pages. Any discrepancy ovany defect is found, the same may be
informed the Invigilator for replacement of Bookl=t,

Answer all the questions on the OMR Answer Sheet using Bloe/Black ball poini penonly.

Before answering the questions on the OMR Answer Sheet, please read the instructions printed
on the OMR sheet carefully.

OMR Answer Sheet should be handed over to the Invigilator before leaving the Examination
Hall,

Calcufgiors, SasegibighilePhongiglc.. amngtgliowsdiglo the Egamingon Hall
No paﬂ of the Booklet should be detached under any eircumstanges .

10. The seal of the Baoklet should beopeaed only after signal/bell iggiven:

eeae-A (I




%

3.

4

5,

6.

T

8.
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11.

The condition for convergence of the Newtor
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1.

Aszertion (A) : Wein bridge Dsl::.llatur
oscillator

Reason (R) : b}rmmlg either cs
frequency of a wein I.'nige 0 Prey
(A) Both (A) & (R)

(B) Both (A) & (R) aré "‘
(€ (A} is true bur/R)iEalse

(D) (A) s false b , ’
fa

it to which a DC voltage source is suddenly

i which a DC voltage source i5 s

(C) a pmvmsly
applied at t = 1
(D) a previously mu'

:ppihdatt— \
The Thevenin equivalent circuit o

of DC voltage V., and Thevenin resist: :
temnnaisnflhe'lhevenmeqnwakﬂcm Maxinum power th:
the load is

(&) V3 (B) 1'1?;.
(Ren + R
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27.

29,

M.

A,

A series R-C circuit has constant valee of R-and varying value of C. The current locus with
constant applied voliage V at constant fréquency, as Cis vaned, is a semi circle with centre at

@ G ® (e O (G » L)

The current through a linear time- invariant inductor with inductance L = 1077 is given by
iy = 0.1sin 10%. The yoltare across the inductor is

{A) 100 cos{10%t) (B) 100sin(105t)

(C)  107* cos(105F) (D) 107*sin(105t)

Which of the following are known as the short circuit parameters of a 2- port network?
(A) Z- paramelers. By H- parameters.

(C) Y- parameters. i} AB.CD parameiers.

The line current in a balanced delta system is 30 A. The load curnent is

(A) 3043A (B) 30/V3A (C) 10A (DI30/4Z A

Possible maximum value of mutual mductance between two coils of self inductances,
L| El‘.ld .E.z is

(A) 28920 (B} L, +1; (C) ) L, L. M (L,L,):

The resistance required for criti o in a series RLC circunt is

A) R= E‘E (B) R=

']'hetmped:meufasergu K
(A) R B) 2R

+
Two +ve charges, ) coulomb eachigaréplaced at points (0.0.0), and ¥4.1.0), while two —ve
charges, () coulomb’ each in ma@nitude, are placed a1 points (0.4.0), and (4,0.0). The
electric field intensity at the poi M
A = B) —2 (Cy =2 (D) zero

WELE AT EgE, TERE;

—

}lfJ R=§J§ ) & =2VIC

gircuit, at half pawer frequencies, is
(D) 2R

The magnetic field imtensity at the centre of a current carrying coil of diameter d m is H.
The current flowing in the coil is

(A) dH (B) ZdH (€ 2dH (D) mdH

Twao infinite plane sheets of charge with densities of +o znd - & Cfm?® are placed parallsl
to each other with a separating distance of @ metres. The value ofelectric field intensity at
a point exactly midway between the plane sheets is

(A) l‘Ir"rﬁ'n- (B) dfﬂ!‘g {m Zﬂ'!gn (D) zero

Which of the following statements is not charactenstic of a static magnetic field?
{A) It is solenoidal. (B) It is conservative.

(C) It has no sinks or sources. D} Flux lines are always closed.

The polarization of a dielectric matenal is given by

(A) P =eqf, B (B) ece —VE

(€) &E(e— 1) (D) e, =10e,
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41.

sat- (3]

Integration of step signal gives
(A)  Impulse signal
{C) Parabola.
The period of the function G
(A) 20 iB) .
If f(£) = —f(—1), a
Fourier series con
(A)  Only Sine
{C) Cosine te
sampled is
(A) 4000
The Fo
constant

(A) =5

a

Laplace

) Only Cosine terms.
() Sumtm,mdammtu‘m.
‘«" avoid ;!

:; and 0 elsewhere. lis Fourier

(A) -x.in [m'."] @ —) Dy Em (“"Tr
Consider the fnlhwm N

(1 a normal human bei N

f== S na\:\O
Systems (i) and (ii) are, res
{A) {}pﬂnlmpmntmlsystem

(B) Closed loop control system, Closed lo

(C) Dpenhupmntmlxysm,ﬂmndlmp
(D) Closed loop control system, ﬂpeu-hupmmtl{sptem.
Ihemnsfﬂfummuufasymmnm The steady state errors exhibited by the
system, to (i step. (ii . and (i ; i

(A)
(C)




49,

51.

51

System | : The first column of the RH array consists of the terms 6,3.9.-2. and 4.
System 2 : The first column of the R.l-larmymmi;ﬂs,ufm terms 3,692 'and 4.
The number of unstable poles for system!. and system 2, are respe:mehr

(A) 1,1 (B) nome mome (C) 2.7 o 2.1

A second order system shows (00% overshoot in its unit step response. It can be
calegorized as

(A) underdamped system. (B) overdamped system.

(C) Critically damped system. (D) undamped system.

A unity negative feedback control system is found to have a gain margin of 20 dB. The
Nyquist plot of the system

(A) crosses the real axis at +0.1 (B) crosses the real axisat 0.1

(C} crosses the imaginary axis at -0.1 (D)) crosses the imaginary axis at +0.1

A certain control system has the open loop transfer function given by M Which

s(x+THs+3
portions of the real axis, among the ones given below, are'pants of the root locus?
(A) the portions between -9 and —s-; -5 and -7; 0 and -3,
(B} the portions between -3 and -5; -7 and 9 0 and 4.
(C) the portions bekween -3 and -5; -7 and 9.
D) Ifepmﬁunsbetmn-l-‘]and-lrundﬁ;ﬂ and +3

The open loop transfer function fa llmn negative feedback control system is p

|;T1‘I

The TYPE number and rder of e tlosed loop system are. respectively

(A) 21 B 1.2 (€) 30 ' (D) 0.3

The transfer function of a sys em. i.su by m A controller of the form
% is used to mmprove tl'u-. perfapmance of the system when operated in closed loop
with unity feedback, The nise the unit step response can be reduced by choosing

(A) Ta=T By T; = Cy T<T, =T,

In the state variable representatic ystems, let A denote the system characteristic

matrix. and let @(t) denote the state iransition matrix. Then, which of the following isnot a
property of the state transition matrix”

(A) 0L, —£,)0(r, —t) =05, —1,)B) 01, + ) = 0(£,)8(t,)

(C) @7 '(t)=o(—t) Dy o(0)=A

The state equation of a system is given byX = AX + bu, where A= ’_22 jl]l.[ﬂ
(1] .
b= {1] The system is

(A) Controllable, stable. By Uncontrollable, unstable.
(C} Uncontrollable. stable. (D} Controllable, unstable.

Observability of a system is essential for

(A) finding a solution to the state equation.

(B) findinga suitable medel in.state space.

(C) ﬂansfe:rmg the shl&ﬂl'ﬂl: system from any initial valug 1a.any specified finalvalue.
(D) state estimation’
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6l.

Time constant of a first order system is defined as the time taken to reach 29 of the final
steady state value in the step response. The value of x is

(A) 100 (B} 362 (Cy 6832 Dy 90

In Torque-Voltage analogy, the Moment of Inertia of a mechanical rotational system is
analogous o

{A) Capacitance C. (B) Inductance L.

(C) Resistance R. (D) Inductive reactance Xj

The bridge most suited for accurate measurement of relative permittivity of dielectric
materials is

{A) Carey Foster Bridge

(B} Anderson's bridge

{C} Heaviside Bridge modified by Camphell

(D) Schering Bridge.

The operation of a ramp type Digital Violtmeter is based on the principle of
(A} Volage-to-current conversion.

(B} Vaoltage-to-time conversion.

(C})  Current-to-time conversion.

(D) Current-to-frequenc y conversiomn,

The vertical deflection of an el n&am on the screen of a CROVs measured o be 8
mm. Now, the potential di ween the Y-plates is doubled, and simultaneously

the pre-accelerating Vi 18! reduced o half of fts previous value. Then, the
vertical deflection of the beam on the sereen would become

(A) 64 mm (B} 32 mm (C) B mm (DY '1 mm

Gross ermors GECUr i meastre me £

(A) disturbances about which
(B} human mistakes.

{C} nherent shortcomings in the instrument.
(D) loading effects on the

An induction type energy meter is fo fast. Correction for this error can be made by
(A} Ower-load compensation.

(B} Voltage compensation.

{C} Moving the brake magnet away from ihe cenire of the disc.

(D) Moving the brake magnet towards the centre of the disc,

Standardization of potentiometers is done so that

(A} They become accurate and direci-reading.

(B} They become accurate and precise.

(C) They become accurate and take zero current when null condition is reached.

(D) Power consumption is reduced during operation.

are.

The meter which does not have any component in it to provide control torque is
(A)  Electrodynamometer for current measurement

(B} Electrodynamometer for voltage measurement

(C)  Electrodynamometer forpowenmeasurement.

(D) Electrodynamometer for power faclor measurement.

Set-[ A] 8 EE
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71.

T

T
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5.

In a single-phase transformer, the magnetizing current 1=
(A} in phase with the no-load current

(B} i quadrature with the no-load current

(C} the product of no-load eurrent and power factor
(D) in phase with the flux in the core

A 230 V460 V single-phase transformer operating at 20 A and unity power factor has
primary referred resistance of 0.2 @ and reactance of 0.5 £2. The approximate primary
induced emf is ;

(A) 216W {B), oM iCy 234V Dy 236V

A transformer at 25 Hz develops 20 W hysteresis loss and 50 W eddy current loss. If the
applied voltage and frequency are doubled, the new core losses are
(A) 140W (B) 180W IC) 240W (D) 480 W

A 3-phase transformer possible 3-phase connection by a combination of star (Y or y) and delta
(D or d) with 30° lead phase displacement mncspnndmg to watch cloek-face hour is

(A) Dy (B} Dyl (Chy ¥dl 10y Dyl

Two transformers of voltage ratio | kV/300 V., with impedances », = .04 @ and
z, = J0.06 £, respectively, connected in parallel share a total load of 200 kWAS The KV A
carried by each transformer is r

(A) S;=40, §,=160

(C) Slz 120, 52:31]‘

A two winding transformer is co

of 2:1. ]I'pmu.lryandsemq:hry
0.02 0, respectively. the primary
(&) 0.0350 iB) 0050

In a duplex lap winding. i y, are

(B)} &, = 80, 517D
P D)\8,=160/5,~ 40
ity

tedd 55 an auto-transformer with the same voltage ratio
dmg resisiances of auto-transformer are 000302 and
sistance of anto-transformer is

0i1g D4 Q

-pitch and froni-pitch, respectively, then
(4) =y, 3190V = @ ¥,=2y D) Y=y 14

C)

In a 4-pole wave winding connected de motor, the cross-magnetizing AT/pole for a_brush
shift of & radians

(A) Armature amp-conductors » (/3507

(B}  Armature amp-turns x {8/360°)

(C)  Armature amp-conductors » { Lid = 6/360)

(D) Armature amp-conductors % (1/8 - 73607)

The magnetic neutral plane shifts in a dc machine

{A) i the direction of motion of motor

(B} in the direction of motion of generator

(C} due to increase in the field flux

(D} cause reduction of flash over between commutator segments

The e{nunal charaq;aljsms ofa dc_gencmlg[mfta[:lq for ehm:u;u: wel:jgrs is
(A) separatel hrftu:ll.eﬂ generator ﬁBl ﬁmﬂt generatof i
(C) Series gencrator’ () differentially compounded generator

Set-[ A] 9 EE
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81.

A 220 V separately excited motor with R_= 0.5 © running at 500 rpm draws a current of
20 A. The value of additional resistance in armature cireuit to reduce the speed to 300 mpan
at constant flux is

(A) 400 (B} 420 (€ 440 D) 7670

The layout pattern of 3-phase double-laver stator winding in an induction motor in the
anticlockwise direction of rotating magnetic field

(A) ¢—a —b—iEg (B) c—a —b —c'—a—"b

C} ¢ —b—a ~c=b' —a (D) c—b—a'—c' = —a

The mechanical power developed by a 3-phase induction motor if the total rotor PR losses
are 200 W and the slip is 4 %

(A) 576 W B) 625W (T 4800 W oy 5000 W

Slot harmvanics are reduced in induction motors by using

(A) fractional-pitch windings By fractional-slot windings

(C)  integral-slot windings 1D} distributedswind ings

The armature reaction in a synchronous generator supplying leading power factor load is
{A) magnetizing

(B} demagnetizing

(C) demagnetizing and cross-nugnetizing

(D) magnetizing and cross-magnel EE

Torque angle for the mchine is the angle between

(A) stalor magnetic and rotor magnetic feld

(B) stator magnetic field and netimagnetic field in the air gap

(C} rotor magnetic field net me fickd mn the air gap

(D) excitation voltaze ng' drop

The power factor angle and torgue a fa salient pole synchronous generator drawing a
current of 1.0/ pu from a laggi 3" and 15% respectively. The direct axis and
quadrature axis currents, respes
(A) 0.5 pu. 0866 pu By 0.866 pu, 0.5 pu
(C)  0.707 pu. (70T pu L) 0.5 pu 0.5 po

The maximum reluctance power of a salient-pole synchronous motor having direet-axis
reactance. 1.0 pu and quadrature-axis regetance. 0.3 pu. and input voltage, 1.0  pu is

(A) 025 pu B} 0.5pu ([Cy - 10pa D) 1.5pu

In a single-phase induction motor when-the rotor is statonary and voliage is applied withe
stator, then

(A} the flux is constant

(B} the flux first decreases and then increases in the same direction

(C} the flux increases and decreases in the opposite direction with the same magnitude
(D) current flows through the rotor

In a split-phase induction motor, the resistance/reactance ratios of windings are such that
(A} current in the auxiliary winding leads the current in the main winding

(B) currentin [h.aay:nha:}rmq.dm‘g Iagalhecunwlmmcnmmmndmg

(C) both windings davelop the same starting forque

(D) Both wind lop high starting current

Set-[ A] 10 EE



-il-!:rﬁ?'-lﬂ'ﬁ'
C) 400rpm (D) $00rpm

/ ."v'n‘-'i--

A single cor




In a large power system for n x n matrix. th
o) Tntulmmbarnfmehneu -

(B)

Tuu[md:ern{'eh e

()
(

If non-linear lo \
(A) displacerme
(B) .,\
fC] d@ CEMmen
(D) 1otal power fa

The benefit of power fa
{M h\l"ﬂwm !
(B} immamddmmﬂuhrge
(C) reduced load carrying capabilities ir
(D) reduced voltage profile
The power flow problem mathematical model for a linear transmission network
{A) is non-linear

(B) is linear

(€) 1
D) ;
Set-[A]
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sat-[4]

The sequence components of current of a sing
(A) equal positive and negative seq
(B) equal positive, negative an
{CJ .'i-l'l'
(D) algebraic sum of se

'I'.IE' [ﬂlm :.';':

{I}}Pﬂ

Hz and _
(A) 1007 \
ZFmgmimi. :

A L=1=0 V

f}m:.;,l::_z, @rh at‘\o

(A} wi:llstmdsmkagrmmts "
(C) [nmldfhwl:mdmun{.'l'mdl’ t fe earth fault p

In the induction type directional over cerrent relay, when a s
circuit

(A) pﬂwfhwsm:mhe\:tmu

(B) reckion
(C)
(18]]

‘ b to phase ¢ occurs through the fault impedanc

il -ﬂ.':'l;lll OCCUTS ill the




107.

110.

111.

112

In a differential protection scheme of a
currents of CTs are [, =2.2+j0 A
relay is

(A 3% (B)

In volage sull.ﬂ:ﬂ Ci 1 cti :
mnn'n]lndby gi By

[A) Pham th 5 L s s 2 ‘
(B} mﬂy T | I .',".n._

{E} magnite
(D) DC o
A Unified
{A) Inte
(B) Sta
(C) Cc
(D) Sa

An SCR
(A)
(C)

The de
(A)
(C)

Ina230V
and with large
(A) sinusoida
{c} CiOH] III'I! (] \

In a bi-phase hall
voltage drop. V a

In a half-controlled 3-phase SCR bridge converter, th
firing delay angle, a is
A] 31|'_Vhar-::l

o B QPBANK. C



113.

114.

115,

116.

117.

118,

119.

120.

In a de-dc step-down converter, the minimum inductance required for continuous current
operation. if D, f and R are duty ratio. swiiching frequency and load resistance.
respectively, then

1-p)R 1- DR DR 1 -

2f (B) F (C) 2 (D E—T

If D is the duty ratio of a dc-de step-up converter, the relation between the input and out
currents is

(A) L=DIg ) a=lu
1
Lo
(1- D)
A 230 V., 50 Hz phase controlled single-phase full-controlled SCR bridge converter draws

15 A constant de current. If the source inductance is 3 mH, the drop in dc output voltage is
(A) 45¥ (B) 675V (C)} &V () 13.5¥

)y fu= (VYT =(l-07FY

The direction of rotation of an inverter fed 3-phase ac motor is reversed by

(A)  a mechanical reversing switch By’ reversing the input dec link voltage
(C} operating the inverter as aregtifiaf (D) changing the sequence of switehing
The no-load speed of a single-phase
operating at a firing delay angle, a an
(A)  directly proportional to o and ¢
(B}  inversely proportional to o
(Cy directly proportional to « an h\maﬁpmpmﬁuml to b
(D) directly proporiional to & and % proportional o o
The PWM pulses for the gate con
motor drive are generated by usi
(A)  a modulating wave of fi
(B} aconstant dc signal
(C} an alternating rectangular wave of frequency, f,
(D}  an alternating trapezoidal wave of frequency, £

In electric traction for a trapezoidal speed-time curve, the time period is
(A)  free running speed period = constant specd period

(B)  free running period = coasting period

(C) free running period + coasting period = constant speed period

(D) average speed period = scheduled speed period

Specific energy consumption of an electric train is the ratio between

{A) Specific energy output at driving wheels and efficiency of the traction motor

(B} Specific energy output al driving wheels and efficiency of the transmission gear

(C}) Specific energy output of driving motor and efficiency of the driving wheels

(D) Specifig enengy.autput ot driving wheelsand cfliciency of the(motor+ transmission gear)

SCR bridge converter fed separately excited de motor
i, v

b an IGBT inverter fed 3-phase induetion
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