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The voltage wave v = V _ sin (ot — 15°) volts is 1.

applied across an AC circuit. If the current leads
the voltage by 10° and the maximum value of
currentsis|_, then the equation of currentis

(@ i=I_sin(ot+5°) anps
(b) i=1_sin(wt-25°) amps
(c) i=1_sin(ot+25°) amps

(d) i=1_sin(wt-5°) amps
The average value of current (I, ) of asinusoidal
wave of peak value (I ) is

|, =im b) I, =—I
(a) av_2 () av_2m
| —2| _—Im
(c) av_;m (d) a"_\/é

2
The emfinduced in a coil is given by e = —j‘?

where e is the emf imduced, N is the number of
turnsand d¢ istheinstantaneous flux linkage with
thecoil intimedt

(a8 Hanschristain Oersted

(b) Andre-Marie Ampere

(c) Mechale Faraday

(d) Emil Lenz

The mutual inductance between two coils having
self inductances 3 henry and 12 henry and coupling
coefficeient 0.85is

(&) 12.75henry (b) 5.1 henry

(c) 0.425henry (d) 1.7 henry

Resistance temperature coefficient of copper at
20°Cis

(a) 0.0045/°C
(c) 0.00393/°C

(b) 0.0017/°C
(d) 0.0038/°C

Objective Paper

wh AC UR9e & [ dieea @1 V =V _sin(ot — 15°)
dice @ T 2| 3R o, deedr & 10° 9 ® & 4R
F AR A9 | B, @ AR B g §

(@ i=1,sn(ot+5%)amps

(b) i=1_sin(wt-25°)amps

(c) i=1,sin(ot+25°)amps

(d) i=1,sn(ot-5%)amps

fore A/ (1 ) arell fRl soreshm T I 4T ST
o= (1) %

I T
(€Y Iav:? (b) |av=§|m

2
(c) 'av=;|m (d) |W=E

R e 7 AR fa.ar. & (emf) firemar & e=—N%ﬁ,

el e? IRA fr.ar. s (emf), N ad=t &1 de & do
& H dt § Free & A drchi woe AR afsw J
7 foed

(@) &9 HivEaT ofies & ®Ro

(b) o= 714 TR & HROT

(C) wEwd PR & BN

(d) ufer o1 % &R

3B AR 1284 wd: I X A o1 0.85 arel
A Frshdl & 9= TRERE A ©

(@) 12.75 &7 (b) 5.133Th

(c) 0.425 & (d) 1.7 34

20°C W W H Sfckry a9 o @
(a) 0.0045/°C
(c) 03.00393/°C

(b) 0.0017/°C
(d) 0.0038/°C
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6.  Theload characteristic of DC shunt generator is 6.  DCUisd w9 S &1 "X ifv@err 9 fear amar 2
determined by () omieR sy & dcedt o9 @M
() thevoltage drop in armature resistance (b) oTifeR SRR & A A T, T e A A
(b) the voltage drop due to armature reaction, 3 FRO e O AR oy g § deedr T
voltage drop due to decreased field current -
and voltage drop in armature resistance
(c) the voItZEe dropp to armature reaction and (€) ot st % T A W6 AT A
_ _ gferg # dicedr 9@ 2RI
voltage drop in armature resistance
(d) the voltage drop due to armature reaction, (d) SR SRR T el 9, ¥ g% A o
voltagedrop dueto decreased field current and B I A T, HA S o A e
voltage dropsin armature and field resistance e 9 2
7. How many watt-seconds are supplied by amotor 7. 5 ¢ &% 2 hp (fafeer) faepf 3 @ Arex & e e
developing 2 hp (British) for 5 hours TFvE Bl gfd B A 8
(a) 2.6856 x 107 watt-seconds (8) 2.6856 x 107 dre-TH"s
(b) 4.476 x 10° watt-seconds (b) 4.476 x 10°are-ave
(c) 2.646 x 107 watt-seconds (c) 2.646 x 107dre-d%E
(d) 6.3943 x 10° watt-seconds (d) 6.3943 x 10°qre-HTs
8. A 4-pole generator is running at 1200 rpm. The 8. @& 4-§3 sMict 1200 rpm W & el & | 38 Hrsfaat
frequency and time period of the emf generated in ¥ Swa fg.ar. ga (emf) # emgfy aor ®@ eEfy ?
itscoilsrespectively HH:
(@) 50Hz, 0.02 sec (8 50 Hz, 0.02 sec
(b) 40 Hz, 0.025 sec (b) 40 Hz, 0.025 sec
(c) 300Hz, 0.00333 sec (c) 300 Hz, 0.00333 sec
1 1
(d) 2400Hz, 2200 =F (d) 2400Hz,msec
9. Thesingle phase Induction Motor (IM) whichdoes 9. T Felrd IX01 At (IM), Brad srosb=ig Rae & 8, 2
not have centrifugal switchis 2
(a) capacitor start single phase IM (a) dfe wafid Twe & IM
(b) resistancesplit single phase IM (b) wferie ffacs wha & M
(c) capacitor start capacitor run single phase IM (c) wee yafda denis =iferd wha ®en |IM
(d) permanent capacitor run single phase IM (d) = defis =@iferd uha & 1M
10. Whenamultiplierisaddedtoanexistingvoltmeter 10, 5 el ad9™ At & IRER goM & T 368 0%
for extending itsrange, its el ectromagnetic damping T Sl S, A SHH YT g e
(@) remains unaffected (a) swwfae Tear @
(b) increases (b) aear ®
(c) decreases (C) geam
(d) changes by an amount depending on the (d) Fri® Ia-omgel & R W B uRakid e 8
controllingtorque
20 Engineering Career Tutorial (ECT)
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11.

12.

13.

14,

15.

Phasor diagram of load voltage (V), current in
pressure coil (Ip) and current in current coil (1) is
shown in the figure when an electrodynamic
wattmeter is used to measure power. The reading
of thewattmeter will be proportional to

>V

() cos(B+v)

(c) cospcosy

(b) cosy

(d) cospcos(B+v)
Two parallel conductors carrying current in
oppositedirectionswill exert on each other

(@) an attractive forces

(b) arepulsiveforce

(c) anaxial force

(d) noforce

The unit of reluctance of magnetic circuitis
(@) AT/m

(b) Weber/m

(c) AT/Weber

(d) Weber/AT
Inindicatinginstrumentsthe springsaremainly used
to

(&) conduct the current to the coils

(b) holdthepivotinposition

(c) control the pointer movement

(d) reducethevibration of the pointer

A balanced 3-phase, 3-wire supply feeds bal anced
star connected resistors. If one of the resistorsis
disconnected, then the percentage reduction inload
will be

(@) 3333
(c) 66.67

(b) 50
@ 75

13.

14,

15.

feet & AR dieedr (V), @ Foee & am (1) o) o
Fusdl § aw (1) F o AR@ fe@mn @ g, 59 b
P A & [0 faga-Tice areHdr @ g R s
qrenTdl 1 g fhee FHAr 8

(@ cos(B+vy)

(c) cospcosy

(b) cosy

(d) cospoos(p +y)

fgodie fesmett  arr & S @ A Ugd = Th-gE W
EICH

(@) o S

(b) ufeRd

(c) i &

(d) #E 7o &

g URUY F U & IR 2

(@ AT/m

(b) Weber/m

(c) AT/Weber

(d) Weber/AT

o a5 7 T @ s e e 2 e

(@) o & FUSiE 0% o I & U

(b) e #1 FRefq ST @ # fow

(c) Haas M & T % forw

(d) @& & F9F F FH A F o0

& qfad 3-%an, 3-a) agfd dgfad a/r dfd

TTRIER Bl MR FHIT B | A T TfAIEE H AT Y
o 9, @ 9) § uiged wH

(a) 33.33 (b) 50

(c) 66.67 d) 75
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16. Thetotal flux at the end of along permanent bar  16. & T ®E &5 g% & R W A Faad 100 x 10-
magnet is100x 10-°Wb. Theend of thismagnet is SWhe |59 g9% & far o 1000 e reat 5 4 1/
withdrawn through a1000turn coil in 1/20 seconds. 20 e & wfer | gred § 9Rd far. aq@ (emf) ®
Theinduced em.f. inthecoil is (@ 200V (b) 2.0V
(@ 200V (b) 20V 02V & 002V
(© 02V (d) 0.02V (©) 0. @ 0.

17. In reference to the figure, the voltage waveform 17, &= & @& §, dicear a3 &9 v(t) & A9 ©6 PMMC,
Vv(t) ismeasured by aPMMC, aPMM C combined foret fesesprd & @y wffad s PMMC @it wifgsiia
with bridge rectifier and a moving iron (MI) die (M) =1oga g1 fmn T ses a4 e §a)
instrument. Two lists are prepared thereafter % T

v(t) V()
h inl h IR
N L >t
01&> s
< S ms
16ms T6ms
List-1 List-11
_ _ _ -1 g=A-11
(Instrument List) (Listof Instrument reading) (e ! i A
LIRRE GIERERCR CEICd
a. PMMC i. 5V o . > )
a. PMMC i. SV
b. PEEE rectifE e b. PMMC rectifier ii. 275V
c. Ml ii. 25V c. M.. iii. 25V
The correct option relation theinstruments and their s S 3T TEEE 3 aeted ol R
readingis . ) L
(@ @i, b-ii, cAii (b) &iii, b-ii, c-i
(@) ai,bii, ciii (b) aiii, b-ii, c-i o o
(©) aii, biii, ¢ (d) adii, b, il (c) &l b, c- () e, b, c-i

18. The switching transistor as shown, carriesinthe 18, @ o fag gifvwex, @@l &am & 8 mA & t% rms
colletor side an rms current of 8 mA. If the qRT 96 X ¢ | AC AFAHR e e V, #H oA
frequency of rectangular pulse train V, is 50 Hz, 50 Hz 2, a1 giforeex @ =-awa (on-time) &
then on-time of the transistor is

+10V
+10V
50002
5000 S
T V.o |/ V=5V
Vo Ve i CE
R L 3 ~ |
(8 20ms (b) 6.4ms (@ 20 ms (b) 6.4 ms
(c) 12.8ms (d) 16ms (c) 128 ms (d) 16 ms
92 | Engineering Career Tutorial (ECT)
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19.

20.

21.

22.

A ammeter of resistanceR _isplaced anarrangement
asshowninthefigure. Materia of R , R iscopper
whereasthat of R, R is manganin. The condition
for which the meter performance is compensated

against temperature, is

R, R

MW MW

Rdw Rx
1. 14 1
(a) Rm Rsh Rs I:ax

(b) R.,R.=R4«R,
(© R,+R.,=R4+R,

Rm_Rsh
@ R R

If a 110 V, 50 Hz is applied across a PMMC
voltmeter of full-scalerange 0-220V and internal
resistance of 10kQ, reading of the voltmeter will

be
(@ oV
(c) 78V

(b) 11042V

(d) 55V

To maximizethedriving torqueinan induction type
instrument, flux produced by shunt coil and series
coil should be

(8 inphasewith each

(b) inquadrature with each other

(c) displaced by 45° with respect to each other
(d) out of phase with respect to each other

To minimize the errors due to lead and contact
resistances, low resistances used in electrical
measurement work are provide with

(@) guardrings (b) fourterminals

(c) thickinsulation (d) metal shields

19.

20.

21.

22.

gfedly R4l U UHieR fom # @i @ @
FIAR T T8I R R, F @ HW & AR, R
N HA & | A9 % 9f AT B e F el w
% e o ®

R, R
MW MW
Rsh Rx
1 1
R

() R,R.=R4R,
(c) R,+R,=Rg +R,

afe goi-A 9ftEx 0-200 V @R sfiedt i 10 kQ ar
% PMM Cdreend & e 100V, 50 Hz @ fram s, &t
diceHdl T UIgAE B
(& ov (b) 110V2v
(c) 78V (d) 55V
U1 YR & foRel SURROT H = S-S0l Sl ST
A & o, qed U q°r AN HUSHl B a1
T BT ey

(@) TH-3E & @Y A

(b) wH-za & T wHHIvE Rl §

(c) TER 45° W faeenfuyq

(d) &R B & |

g dX (lead) dur &us gfEl & FROT A @
AT A & T, JEa A B F agE 97 g §
T A 2
(@) T a™
(c) = fgaaea

(b) =% =hfm
(d) =g # e

Engineering Career Tutorial (ECT)
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23. Examine the two statements ‘A'and ‘R’and sele@3. @t 'A' X 'R %l sifg #ifvm ofik oo Io) g
your answer
Statement A : Switching of a lamp in house P (A) 1 9 TR A A R B G oA A
produce noisein aradio. & 2
Satement R : Switching operation produces are Fqq (R) : feaaw fpn gugerl dusl & fd ot
across separating contacts GRS
(@) Both A and R are true and R is a correct (a) Adem RAET @df & ofiv R, A &1 Sfg wsdianor

explanation of A 2
(b) Both A and R are true and R is not correct (b) Adar RIS @& 2 ofiv R, A &1 S &asiaeeT
explanation of A To 2

(c) Aistruebut Risfalse (c) A& B fg R 8
(d) AisfasebutRistrue (d) Afren s g R8T 2

24. Thesmall pocketsof air inthehighvoltagecable 24. = aicear afa@ § ag & @ Ffehan (dfw)
provide relative permittivity Afers  Fgramafiadn
electricfield and at these sitesbreakdown islikely fga-are Iuce FUAl & S 3 TR 9T 6o S
to beinitiated EISETI
(&) high,high (@ =, 3=
(b) low,low (b) =1, =
(©) low, high (c) =, 5=
(d) high, low (d) w==, Fr=

25. Thecapacitance measured between any twocores  25.  9-Huhd &Y dril U 3-3HIS &Hiad & [l &l Hiel &
of a3-core cablewith the sheated earthed is 3uF . dig At T e 3 pF R | ufy war aifvar aef
The capacitance per phase will be (@ 15pF (b) 6 pF
(@ 15uF (b) 6uF (©) 1uF (d) ST ¥ & B
(c) 1uF (d) None of the above

26. Inaninsulated cable having core diameter dand  26. %S @™ d iR 99 @™ D ar UF fagq Al Biaa §
overall diameter D, the ratio of maximum to Ao ST AT AT Hie Pl U e S
minimum dielectric stressisgiven by E
(@ (D/d)¥ (b) (D/d)? () (D/d)¥?zra (b) (D/d)?=zra
(©) D/d @ d/D (c) D/d =@ (d) /D =@

27. Compared to the breaking capacity of a circuit 27. [l oRuy fqaoe @ oo emar @ gaer & Soe
breaker, its making capacity should be GRIEE KGRI Y
(@ more (a) aifeo
(b) less (b)
(c) equal (c) U=
(d) the two are unrelated to each other (d) & eE § IS T T

94 Engineering Career Tutorial (ECT)
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28.

29.

30.

31.

32.

33.

In electronic circuits, for blocking the DC
component of avoltage signal, a/an is
connected is series with the voltage source

() capacitor (b) diode

(c) resistor (d) inductor

For n-type semiconductor, the doping material is
(a) tetravalent (b) pentavalent

(c) trivaent (d) bivalent

A attenuator probe as shown, is connected to an
amplifier of input capacitance 0.1 pF. Value of C
that must be connected across 100 k to make the
overall gainindependent of frequency, is

100 kO é

——> to amplifier

10k §

(8 0.01puF (b) 0.1pF

(c) 1pF (d) 10pF
Siliconcontentini ironlaminationiskept within 5%
asit

(8 makesthe material brittle

(b) reducesthe curie point

(c) increased bysteresis|oss

(d) increased cost

A wattmeter is marked 15A/30A, 300V/600V and
itsscaleismarked up to 4500 watts. When the meter
isconnected for 30A, 600A, the point indicated 2000
watts. The actual power inthecircuitis

(a) 2000 watts (b) 4000 watts

(c) 6000 watts (d) 8000 watts
Resistance switchingisnormally employedin

(@) bulkoil brakers

(b) minimumoil breakers

(c) air blast circuit breakers

(d) al of (a), (b) and (c)

28.

29.

30.

3L

32.

33.

ot aRuel ®, fR dicedr R & DC g @l

HIEE B & o FI dicedl @A & Y
Ioft § wAfora fpam e @

() @ (b) =me

(c) ufeiers (d) =®

NSFR & e & [, 76 5 ©

(a) =g (b) deEIeE

(c) B (d) fagdrm®

feeg 2 efforart woeft s enfear 0.1 uF & T yae
& & dafra @1 1 2| gy dfe B egh | w@ad
g & faw 100 k & frd dRfa fear s aren C &

e 2
100 kO é
—> to amplifier
10kQ 2
(@ 0.01 uF (b) 0.1 pF
(c) 1pF (d) 10 uF

e ved § fafdet @ Jm=1 5% a% @ S g, e
EES

(@) z& & ST a4 A ?

(b) T A F B B D

(c) k@ =i # FEE 2

(d) @ Fr S &

we arenmdt 15A/30A, 300 V/600 V siftha 2 @ik e
Aot () 4500 are @ sifed &1 S Al @ 30 A,
600V & fu waif fram wmn, df g=F 4 2000 are
fergran | aftay & awdafas afF ®

(a) 20007 (b) 4000 ar=
(c) 6000 are (d) 8000 ar=
yferre Rgee W 9anT fear S §

(a) o I oot &

(b) o o« fadiomen o
(c) arr aRay fEees |
(d) (a), (b) T (c) =it §
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34. If theangular frequency of an alternating voltage 34. 3t f&ell g dicedr &1 HofE omafd o 8, @ e
is ®, then the angular frequency of instantaneous ac URUY # JEsift Avelen ardias Al B B
real power absorbed in an ac circuit is g &

(a) 2m (b) ® (a) 20 (b) (O]
d w2
© 30 d o2 ©) 3o @ o
35. If thetransistor having V. =5V, V,_ =07 has 35. 4V =5V,V, =07V au gt &1 p =458, @
B =45, valueof Ris R# A9 &
+24V +24V
8K 8K
R R
S o S e+
Ve = Ve g
23002 230Q2
(a) 85.64k (b) 63.14k (@) 85.64 k (b) 63.14 k
(©) 7215k (@ 9118k (c) 7215k (d) 9118 k

36. Inabalanced 3-phasecircuit, thelinecurrentis12 36. T &gferd 3% uikuer &, @1ge €1 12A 2 | 9 e
A. When the power ismeasured by two wattmeter F aredrdl [t @ A/ T, @ o B e 11
method, one meter reads 11kW while the other KW 2 Saf g8 &1 Wiedi® 9 & | 91X & AfR o
reads zero. Power factor of the load is ?

(@ 0 (b) 05 (G (b) 0.5
(©) 0866 @ 10 (c) 0.866 (d) 1.0

37. Incaseof frosted GLS lamps, frogtingisdoneby ~ 37. JWRd GLS@wi & #met &, gureer fban ot 2
(a) Acidetching (b) ammonia (@) o Sebr gt (b) et Ew
(c) ozone (d) salt water (c) & = (d) @1 @ 2

38. If thesupply polarity to thearmatureterminalsof 38, afy e g Safid DC Hiex & em=r el &
a separately excited DC motor is reversed, the YETA gedl SehiHd HY & oY, dl ’ed Heril
motor will run under (@) < Rafr 3 ;

(@) Plugging condition
(b) AT SRER (39) Refd & o=ria
(b) Regenerativebraking condition
: . . (c) i omdre (3%h9) Refa & ofria
(c) Dynamicbraking condition
(d) Normal motoring condition (d) e et %
96 Engineering Career Tutorial (ECT)
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39.

40.

41.

42.

For welding purpose, the secondary of transformer
used should be capable of carrying

(@) highvoltage, high current

(b) highvoltage, low current

(c) low voltage, high current

(d) low voltage, low current

Which of thefollowingis correct ?

(d) Loadfactor =capacity factor x utilisationfactor

(b) Utilisationfactor = capecity factor x load factor

(c) Capacity factor =load factor x utilisation factor

(d) Load factor has no relation with capacity
factor and utilisation factor

Inamotor starter, the el ectromechanical contactor

providesinherent protection agai nst

(b) short-circuit

(d) under-voltage

(a) over-current
(c) single-phasing
Inthecircuit, V istheinput voltage applied acrossthe
capacitor of 2 F. Current through the capacitor is

<
©
\

~ 2F

> 1

(b) >t

39.

40.

41.

42.

Iwed & IR H, Ugh URTRE & fEdEd e E

TifeT e FA & fg

(d) =3 dieedr, 3= O

(b) = e, fr e

(c) = drcea, S=a O™

(d) Bt dieedr, B amy

frr & & P-Tr wdr 27

(8) I o6 = AT P X ST T

(b) STET I = ARG T X AR T

(C) eIREr T = R °H X I T

(d) R o & =R T AR ST o & 6 B
T TE ?

forelt Aex e o, ga-aite dufes fRas o siaffed

el IIAH FAC o

(@) Afd-gmrr (b) wg-uy
(d) srg-dieear
uiuy ¥, 2F & e & fe FRe deed V 9GS & B

HECie: RS

(c) um-wHarEd

v(®) i

(b) >t

Engineering Career Tutorial (ECT)
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I
10

© o1 3 s >t

43. Inasemiconductor, theresistivity 43. e H, HfoRie
(a) depends on temperature () @™ @ FsiT Fwd @
(b) dependsonvoltage (b) dieedr T s Fwdt 2
(c) dependson current through it (c) 3ad & oM awfl o W FeT Fl 2
(d) None of the above (d) SudeRt & & i f T

44. Ageyserisoperated from230V, 50 c/smains. The 44. @& sk % 230V, 50 ¢/SH=T & =/l Sl & | o &1
frequency of instantaneous power consumed by QU drEE AfR @ omaf B
the geyser is (@ 25¢/s (b) 50 cs
O oo () 100 cfs (d) 150 cfs
(c) 100c/s (d) 150c/s

45. Ampere-second is the unit of 45. AfqER-dve e 0EE @
(@) emf (b) power (@ faar. s@ (emf)  (b) «fh
(c) electriccharge  (d) energy (c) faga emaw (d) i

46. Twolossy capacitorswith equal capacitancevalues  46.  aweR aiftar At ofT 0.01 dem 0.02 % «ifth ort aret
and power factorsof 0.01 and 0.02 arein parallel, A gggh qOE wed A 8 SR d@dew & ufd o
and the combination is supplied from asinusoidal T dieed] SA § B S 2 | HA H Afh IO
voltage source. The power factor of the 2
combinationis (@) 0.03 (b) 0.015
(2) 003 IR 15 (c) 0.01 (d) 0.0002
(c) 0.01 (d) 0.0002

47.  Avoltmeter whenconnected acrossaDC supply,reads  47.  ©s Jicesmdt @& DC qfd & Frd HaAIfor & W aediE
124 V. When a series combination of the voltmeter 124V & | 519 qfdf % fre dicenmdt & o A7 e iR
and an unknown resistance X is connected across T AT FRRrE X B g @ S, at A a1 aedis
the supply , the meter reads 4V. If the resistance of 4V B 21 I Qieeadt & gfaag 50 kQ 2, @ X &
thevoltmeter is 50kQ2 , thevalueof X is a9 2
(8 1550kQ (b) 1600kQ (8) 1550 kQ (b) 1600kwW
(c) 1.6kQ (d) 1.5kQ (c) 1.6 kQ (d) 1.5MQ
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48.

49.

50.

51.

52.

Thepurposeof providingachokeinthetube-lightis  48.

() to eliminate the corona effects

(b) toavoidradiointerference

(c) toimprove power factor

(d) tolimit current to appropriate value

Ina3-phase400V, 4-wire system, twoincandescent  49.

lamps, one having 230 V, 100 W specification and
the other 230 V, 200 W are connected between R
phase-neutral and Y phase-neutra respectively. If
the neutral wire breaks

(@) 100 W lamp will fusefirst

(b) 200 W lamp will fusefirst

(c) boththelampswill fusetogether

(d) boththelampswill glow

A solenoid of inductance 250 mH and resistance  50.

Q isconnected to a battery. The timetaken for
the magnetic energy to reach 1/4' of its maximum
valueis

(@) log(2) (b) 102log(2)

(c) 25lo0g(2) (d) 4—10|099(2)

The peak value of theoutput voltageof ahalf wave  51.

rectifier is100V. Ther.m.svalue of the half-wave
rectifier output voltage will be

(2 100V (b) 50V
(c) 70.7V (d) 3535V
The given circuit represents a 52.

\IVEE
T Y
*Vee R,

(@) Monostablemultivibrator
(b) Astablemultivibrator
(c) Schmitttrigger

(d) Bistablemultivibrator

TgF-aEe | @ I B I ©

(@) AT 9@l & FT BT

(b) T AR F T

(c) ot o6 H GAR HTA

(d) orT Hi Iugh 9 7% HiHT @

wF 3-FA 400V, 4-a% d F, & qwEra o, & 230
V, 100 W faféer amm &R g@wr 230V, 200 W fafest
aqrell, FAL: R &a-ggdd a9 Y we-ggd & e g
213 A aR g AW, @

(@) 100 W o™ el ®gT B

(b) 200 W & 9&cl RS B

(c) i <Y TH-| WS e

(d) 2R & & B

IR 250 mH &R gferder 10 Q aw T URATCH T
I & Y S R T | JEDE Fotl (o A AEHTT
9N & 14T JgE F [0 @ a9 o

(@ log,(2) (b) 102log,(2)

(c) 2510g,(2) (d) 4—10|099(2)

fpel oref-a fesedrdt & 9 icedr &1 Rrex W
100 V &1 aref-a¥ fasesrd fete icear @1 r.m.s.
I 8w

(8) 100V (b) 50V

(c) 70.7V (d) 3535V

fegr o afuy frefg e @

~J

VEE

(@) uH Refadl agHls &
(b) w=fe aghu= &
(c) fare fom &t

(d) feRafos sgits @
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53. Theinput resistance of a FET isof the order of
(@ 100 Q (b) 10 O
(c) 1mQ (d) 100 MQ

54. InaseriesR-L circuit supplied from an sinusoidal
voltage source, voltage acrossR and L are 3 V
and 4V respectively. The supply voltage isthen
@ 7V (b) 1V
(c) 35V (d) 5

55. If theinsulation resistance of 2mlong sampleof a
cableis 10MQ , then a8mlong sample of the same
will have an insulation resistance of
(& 40MQ (b) 25MQ
(c) 2MQ (d) 55MQ

56. Aninductor issupplied from asinusoidal voltage
source. The magnetic field energy in the inductor
changes from peak value to minimum value 10
msec. The supply frequency is
(@) 50Hz (b) 25Hz
(c) 1kHz (d) 100Hz

57. Two 2000 Q, 2 watt resistors are connected in
parallel. Their combined resistance value and
wattage rating are
(8 1000Q,2watt  (b) 1000 Q, 4 watt
(c) 20009, 4watt  (d) 1000 Q, 2 watt

58. Wehavethreeresistances each of vauel Q, 2 Q2
and 3Q. If all the three resistances are to be
connected in acircuit, how many different values
of equivalent resistance are possible?

(@) Five (b) Six

(c) Seven (d) Eight
59. OneB.O.T.unitis

() 1000kwWh (b) 10kWh

(¢) 1kWh (d) 0.1 kWh

60. Aneélectric heater draws 1000 wattsfrom a250 V
source. The power drawn from a 200 V sourceis
(&) 800w (b) 640 W
(c) 1000W (d) 1562.5W

53.

54.

55.

56.

57.

58.

59.

60.

FET @ o ofqe &mar & e
(@) 100 Q (b) 10 Q
(c) 1 mQ (d) 100 MQ

uh ot R-L uRwy &, freel gfd o seshi dieed S
T 2 B, RFW L & AR-IR dieear A 3V X 4V 2|

it dree @
@ 7V (b) 1V
(c) 35V (d) 5V

afe el Ffaw & 2 me gftest & fagaies ofoy
10MQE, T 3e& 8 ma= ufaest & g gk
I

(@ 40 MQ (b) 2.5 MQ

(©) 2MQ (d) 55MQ

U S3% P A deed Sd 9 S S 8 | 3w
4 gEEE 8 el Y 99§ e &Y 10 msec
FAH 7MW 95d AR ¢ | gRi AEfE @

(@ 50Hz (b) 25Hz

(c) 1kHz (d) 100Hz

& 2000 Q, 2 are gfciie® wied § HEAfE e T g
I HPFT AT HF SR aC & 8

(8) 10000, 24w (b) 1000 Q, 441

(C) 2000 Q, 47 (d) 2000 Q, 27w
AR U@ o9 ufedy & R a9 1Q, 2Q 8 3Q R

A = SirEl B uh giRay § HAR A, d g
iRt & fpee o A wa ®

(a) u= (b) ®:

(c) 4rd (d) eme

% B.O.T. 3%E anl &

() 1000 kWh (b) 10 kWh
(c) 1kWh (d) 0.1kwh

wF Jga que R 250 V wia & 1000 e Jar B
200V & & & 7§ 9 B

(8) 800 W (b) 640 W

(c) 1000 W (d) 15625 W

100 |
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61.

62.

63.

64.

65.

Three 3 uF capacitors are in series. A 6 uF
capacitor isin parallel with this seriesarrangement.
The equival ent capacitance of thiscombinationis
(@ 7uF (b) 15 uF

(c) 3.6uF (d) LuF

A DC series motor has an armature resistance of
0.06 O and series field resstance of 0.08 Q. The
motor isconnected toa400V supply. Thuslinecurrent
is 20 A when the speed of the machineis 1100 rpm.
When the line current is 50 A and the excitation is
increased by 30%, speed of the machinein rpmis
(8 1100 (b) 1003

(c) 837 (d) 938
ThevoltageacrossR, L and C are 3V, 14V, and 10
V respectively asinthefigure. If the voltage source
issinusoidal, then theinput voltage (rms) is

R L ICI
AM 2172 ||
&Y, 14V 10V
™)
(@ 10V (b) 5V
(© 25V d 15V

In 1-phase series RL circuit fed by voltage source,
theresi stance and reactance values are 4 ohmeach.
Inthiscircuit.

(a) the current leads the voltage by 45°

(b) the current lags the voltage by 45°

(c) thecurrent lags the voltage by 60°

(d) None of the above

Super position theorem requires as many circuits
to be solved as there are

(@) nodes

(b) sources

(c) loops

(d) None of the above

61.

62.

63.

64.

65.

@ 3 uF denfer aoft § 21 59 Ao Fawen 3 A wF
6 uF Faiia wed & 21 39 @ae H g G §

(@ 7uF (b) 15 puF

(c) 36 uF (d) 1pF

w% DC Ioft Mex a7 = afediy 0.06 Q & & aof
a7 gfoig 0.08 Q B | #iex 400 V gfif & @rey &for
2 1 Wefi @1 =@ 1100 rpm & 1R @red gy 20A B | 3t
e o 50A 2 iR Iuee @ 30% deT far S, ar

asfi9 @ = rpm# #
(@ 1100 (b) 1003

(c) 837 (d) 938

ffE & ogar R, Laar C& R-UR dieedl %A 3V,
14V 3R 10V 2 | i deedr # S A &, af Faa
dieedr (rms)

R L ICI
AM 2112 |
3V EV.VA 10V
()
(@ 10V (b) 5V
(c) 25V (d) 15V

1-%ar RL 2ot qRuer H, RrEe wxo7 dieedr & 9
grar 2, gfedy ofiv ufted o9 g@% & 4Q 2 34
qftgy o

(@) o, dcedr & 45° T ®

(b) am, dicear & 45° 98

(C) om, dwear & 60° U8

(d) S & F HE T

FERTT T A T & R gy A o A ¥
e

(@) Frfz () @

(b) = &

(c) we (W) &

(d) s & & B
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66. In squirrel cage induction motor, the rotor 66. s X7 H@eY #, Jex °AwF B T
conductors are () Frga ol
(@) opencircuited (b) sict awdl & AW @ eguR
(b) short circuited viaendrings (c) T s & =t @ AR
(c) short c.| rcu'lted v.|aexternal reaTctance (@) T SRR & o @ qge
(d) short circuited via external resistance
67. A 3-phasesynchronousmotor isstarted by utilizing  67.  3-& Jedehicih AT & § R aa-aTgel
thetorque developedin PN I F& Fafdd fBAT S &
(@) the high speed steam turbine (8) T=A-=el WY TR
(b) the damper winding on the rotor (b) X X Free
(c) the damper winding on the stator (C) W W e e
(d) thelow speed water turbine (d) Fey-=mer ofef-eTame
68. If thefrequency of input voltage of atransformer ~ 68. @& divedl % TR @1 SFuRdfia Ted gt aRentH=
isincreased keeping the magnitude of the voltage #l e dieed H Mgy w1 FgE A A
unchanged, then : ) ]
(@) both hysteresis loss and eddy current lossin (8) wISgg PR T Sl (g™ AT
the corewill increase. 7
(b) hysteresislosswill increase but eddy current (b) iR e @, Ty ¥R O & g
losswill decrease
(c) hysteresislosswill increase but eddy current (c) feRifem af Feifl, wg saw ey & v
losswill remain unchanged kall
(d) hysteresislosswill decrease but eddy current (d) RRRRR e o0, T S-a e A
losswill increase
69. Two 1-phase AC motors A and B operate froma  69. & t&-#ailg ACHeX ATal B ugk 1000V gfi & =it
1000V supply. A consumes 2 kW at apower factor 21A0.8% AfR o (Uearl) T 2 KW &1 &od e
of 0.8 (lagging) and B comsumes 1 kW at apower 2 9k B05& afth o (4earml) ¥ 1 kW & @aa
factor of 0.5 (lagging). The total current drawn FIA 2| YRS A A TR KA AT & AT
from the supply isapproximately (@ 45A (b) 2.1A
(& 45A (b 21A (c) 441A @ 9A
(c) 441A (d) 9A
70. Thehighvoltageand low voltagewindingresstances 70, 100K VA, 1100/220V, 50 Hz art v fawer oo &
of adistribution transformer of 100K VA, 1100/220 =9 deedr aoT R deedr &veel SR HEa 0.10
V, 50 Hz are 0.1 Q and 0.004 Q respectively. The AT 0.004Q ¥ | 3= Freed q; A B Foea 94 A
equivalent resistances referred to high voltage side Rt ger iy ¥ wE
and low voltage side are respectively (@) 25040 37 020
(825040 and0.2Q (b) 020 AT 0,008 Q
(b) 0.2 Q2 and 0.008 ©
(c) 0.10016 Q and 2.504 Q (c) 0.10016 Q 3fX 2.504 Q
(d) 0.008 Q2 and 0.10016 O (d) 0.008Q T 0.10016 Q
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71.

72.

73.

74.

75.

A tank circuit consists of 71.

(@) an inductor and a capacitor connected in
series

(b) an inductor and a capacitor connected in
pardld

(c) a pure inductance and a pure capacitance
connected in series

(d) a pure inductance and a pure capacitance
connectedin paralel

Theinstantaneous power of al-phase seriescircuit  72.

supplying R-L load fromasinusoidal voltage source
has in each cycle.

(8) negativetwice, zero four times

(b) zerotwice, negative once

(c) negative four times, zero twice

(d) negative twice, zero once

In a series R-L-C circuit, the “Q-factor” is given73.

by

1L
@ Q=xyc
1/C
© Q=RVL

L
C
(@ Q= R\E

Inanaccircuit, V= (200 +j40) Vand | = (30 — | 74.

10) A. The active and reactive power of thecircuit
are respectively

(a) 6400W, 800 VAR capacitive

(b) 6400W, 800 VAR inductive

(c) 5600W, 3200 VAR capacitive

(d) 5600W, 3200 VAR inductive

Application of Norton’s theorem in a circuit 75.

resultsin

(@) acurrent source and an impedancein paralle
(b) avoltage source and an impedance in series
(c) anidea voltage source

(d) anideal current source

T I aRY § A ©

(8) orft § @A wh I A T Heie

(b) wed & #ART wH I oiX wH deiA

(c) orft & w0 & IR SR T 8 A

(d) wed & SO & g8 e AR T g8 i

U ek Shd 4 R-L 98 &1 g #T @ 1% aof
qfkaer # axeres i d UdE a9% § e

(@) T A §R, g9 IR aR
(b) I & TR, FTHF & TR
(C) *OTH% IR 9%, I & aR
(d) oM & 9%, 99 T aR

R-L-C aftuy @i sf@en (2°f) & 'Q ok 8 Wahe fba
ST &

1L L
@ Q:E\E (b) Q=Ry=

1 /C C
(© Q:E\/E (d) Q=R\/E

wh ac IRwd F V = (200 + j40)V 1 i = (30 — j10) A
2| TEgaR 39 ufy & abeg qur gfoEr afwEr s
fopert 2

(a) 6400 W, 800 VAR =iita

(b) 6400 W, 800 VAR 3o

(c) 5600 W, 3200 VAR 1t

(d) 5600 W, 3200 VAR ifors

qftay & e 99T @ & H IO B ©

(@) T 91 S AR uF gfearan qed &

(b) ©% dqeedr @a T T wfaren w5d §

(C) % aTEst dcedr &

(d) & st &=
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76.

l«<— < —>4

Thevoltage (v) vscurrent (i) curve of thecircuitis
shown below :

L >

0 0.5A
Internal resistance of the source eis
(@) 24Q (b) 4Q
(c) 10Q (d) 140

77. Vaueof theloadimpedance z, for which theload

CONSUMES Maxi mum power is

Zs =30+ j40Q
LI
2 .
12/30° A

(8 50Q at apower factor of 0.6 lead
(b) 50Q at apower factor of 0.6 lag
(c) 30Q at apower factor of unity
(d) None of the above
78. The speed - torque characteristics of a DC series
motor operating from a constant voltage supply is
Speed
(a) (b)

Speed

Torque Torque

76.

77.

10Q i
—

| €— < —>+

O

= afwer dieear (V) @ (i) #1 9% famn o

I
|
|
I
0 0.5A

oid e ®l Hiars gy 2
(8 240 (b) 40
(c) 10 Q (d) 14 O

a gfeErer Z, %0 o, s R 9w erfean afe &
SUAT B &, @

Zs =30+ j40Q
LI
2 )
12/30° Zt

(@ wfF o6 0.6 3 9 500
(b) «fF o6 0.6 G W 500
(c) & & s T W 300
(d) S & & F3 Tl

e dieedt Y2 ¥ = W DC &0l & dieY &l =1 &
- ATHAET FE BN ©

Speed
(@) (b)

Speed

Torque Torque

104 |
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Speed

(c) \\ (d)

N

T Torque Torque
orque Torque
79.  Match List | (Machine) with List Il (Graph) and 79 &0 | (41) 1 30 11 (erere) & frert e ofiz s
select the appropriate response O T T
List | List |1 efl-| SSUal
A. DC Motor 1. Circlediagram A. DCHeX 1. gia mE
B. DC Generator 2. V -curve B. DC s 2. VaF
C. Alternator 3. Opencircuit
P o C. ydmEfid 3. T uRuy AR
characteristics
D. Inductionmotor 4. Speed - Torque D. I Hex 4. =e-aq Sl s
characteristics
A B C D A B C D
(b) 3 4 2 1 (b) 3 4 1 2
(c) 4 3 2 1 (c) 4 3 2 .
(d 3 4 2 1 (d 3 4 2 1
80. Three equal impedances are first connected in  80. &N s¥EY ufqarEmd, Ted 3-%F & difa e 7,
deltaacrossa 3-phase balanced supply. If the same B & M 7 ¥ I o o yem § A @l ave
impedances are connected in star acrossthe same T AW, A F= BN
supply 1
1 (a)%awﬁ,ﬁgﬁmaﬁéaamﬁ
(a) phasecurrentswill be 3 of the previousvalue
1 . 1
(b) linecurrentswill be 7 of the previousvalue (b) T emw, fodt /1T i o B S
ed will b i f th i 1
(c) power consumed will be 3 of the previous (©) & T, fEd T B S & st
value
(d) power consumed will be 3 timesthe previous (d) afts @ @ud, free @ @ 3 T & S
vaue
81. Theaveragevalueof thevoltagewavev =110+ 81, dwear ¢, V = 110 + 175sin(314t — 25% =,
175 sin (314t — 25°) volts is A 99 feam &R
(@) 110V (b) 175V (@ 110V (b) 175V
(c) 16557V (d) 206.7V (c) 16557V (d) 206.7V
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82.

83.

84.

85.

86.

87.

A current from an AC source divides into two
branchesA and B inparallel. Branch A isaninductor

puH inductance and 1 Q resistance. Branch
B isanother inductor with inductancelL and 1.5 Q
resistance. For theratio of currentsin the branches
to be independent of supply frequency, value of L
should be

(@) 30.5pH (b) 20 uH

(¢) 45uH (d) 29.5pH

A universal motor isonewhich

(@) canrunon any value of supply voltage
(b) hasinfinitly varying speed

(c) can operate on ac as well as dc voltage

(d) can work as single phase or three phase

If the centrifugal switch of asingle phaseresistance
split induction motor does not open after starting
of motor, the motor

(& will runabove normal speed

(b) will run below normal speed

(c) will draw very small current

(d) will draw high current and get over heated
Alternators are usually designated to generate
which type of AC voltage ?

(a) withfixed frequency

(b) withvariablefrequency

(c) fixedcurrent

(d) fixed power factor

Three inductors each of 60 mH are connected in
delta. The value of inductance of each arm of the
equivalent star connectionis

(@ 10mH (b) 15mH

(c) 20mH (d) 30mH

The magnetic field energy in an inductor changes
from maximum valueto minimumvaluein 5 msec
when connected to an AC source. The frequency
of thesourceinHzis
(a) 500

(c) 50

(b) 200
(d) 20

82.

83.

84.

85.

86.

87.

AC&id &l U Ry &l et Adqar B #, i &
 fqefor &1 1 B 1 T A T O3 ¢, e I3 30
pH o iy 1Q 81 g8d B o, & 3% 8, e
I3 L qan gy 1.5 Q B | TgER, 39 et | ¢
RIS &1 A, Yard AT & @esl & qh, 36 [0
L & 99 fhaen 8 =

(@ 30.5uH (b) 20puH

(c) 45puH (d) 29.5uH

fopell A Hiex @ 9w 8 R

(@) W dced & fR A9 W A @ w8

(b) Su® o SuRfd ofedt & ?

(c) ac T dcaNf YR # dicedl W I Tl &

(d) THA-BS FET dM-BoT Al AleX & ®9 H FE HT
Tl &

I Rl THA-%o & TRy [G9h 9397 Jie] STUhEI
e, HIeT & Yoo & 9 TE G AT B BT

(@) AT T | ST W oFerl

(b) @M T | FH G T

(€) =gd FH &1 T

(d) ¥gd aiftm 9 @iem iR sfage s

qemEts, A 9 ger @ AC diee 3 & @
fer aAme S @

(@) Rer omafa & @

(b) =X emafa & @

(c) ReR e

(d) Rer ofth Te®

A e, o ge® 60 mH @1 8, B (3w #) e @
¥ TEIER, S SR A ..T B TER H S W IaE
G 1 A | [ BRT

(@ 10mH (b) 15mH

(c) 20mH (d) 30mH

ACEiId § St W, Rl I &1 graahia &ofl, 5 msec
4 Afrered @ FAaH A9 J 98 S | GRgAR, B
amafa fhat ert (Hz )

(8) 500 (b) 200

(c) 50 (d) 20
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88.

89.

90.

91.

92.

93.

A voltage source having an open-circuit voltage of

150V andinternal resistanceof 75Q isequivalent

to a current source of

(8 2A inserieswith 75Q

(b) 2Ainparalel with 37.5Q

(c) 2Ainparaléd with 75Q

(d) 1Ainparalel with 150Q

A 300 kW dlternator isdriven by aprime mover of

speed regulation 4% while the prime mover of

another 200 kW alternator has a speed regul ation of

3%. When operating in paralldl; the total load they

can take without any of them being overloaded is

() 500kw (b) 567 kW

(c) 425kw (d) 257kw

The commutator in DC machine acts as

(a) amechanical inverter

(b) amechanical rectifier

(c) current controller

(d) either (&) or (b)

Thepurposeof using dummy coil inDC machineisto

(@) eliminate harmonicsdeveloped inthemachine

(b) eliminate harmonicsreaction

(c) bring mechanical balance of the armature

(d) bring mechanica balance of the body of the
motor

Aninductor with aferromagnetic coreis supplied

from a sinusoidal voltage source with frequency

'f '. The current drawn by the inductor will be

(a) sinusoidal with frequency 'f '

(b) sinusoidal with frequency '2f '

(c) asawtooth wave

(d) non-sinusoidal with frequency '

For a 6-pole DC machine with wave wound

armature, the number of brushes required is

(@) 2 (b) 4

©) 6 d) 12

88.

89.

90.

91.

92.

93.

% dicedr Sid fred 150 V dieedr & gar aiud oY
75Q F1 offaE iy &, fhad A @ g e &
TER BT

(@) 75Q% T o |, 2A

(b) 37.5Q % T TR, 2A

(c) 75Q% |y g, 2A

(d) 150 Q % @1y F9=, 1A

300 kW &1 T geaEfid 4% = Fee | uh ge
TS § A T B 1 T 379 200 kKW 1 gmEfes, 3%
CIEEELE SRR e AT GO B A | el R
A for aAfaaia gy, @ @l HeeRt fha 9 g8 Y
e

(@) 500 kW (b) 567 kW

(c) 425 kW (d) 257 kW

fpet DC wsf &1 fepufacs fhd &9 # & &Y &l
(a) T Ted®

(b) =i TR

(c) =mr o=k

(d) @ a (@ (b)

DC msfii & fFg Fosal N HT 3e9d T ©

() A § I Gl # faea

(b) emH=R ufafear @ fadds

(c) =R ¥ =it dged A

(d) #rex & 2= | FifF dgad amr

AT I HS d Th IF B EhHE dieedl S

g ' & O & 6 2 | aggA, 39 3 &1 Hud 8
&1 g

(@) omghT 'f ' @fed e

(b) smaf '2f Wi A

() SU-=fdt ¥

(d) emafr f'@Ra smaEEE

T Fusfad =R arl 6-g81 DC 79 & g feae
gl & ST el @
@ 2 (b) 4

(c) 6 (d) 12
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94.

95.

96.

97.

Function of interpolesin a DC machineisto
(@) reducefieldwinding heating

(b) improvecommutation

(c) compensatefor air gap variation

(d) reduce losses

The commutator segments of DC machine are
made of

(@) tungsten

(b) hard drawn copper

(c) soft copper

(d) electrolytic copper

Which oneof thefollowingisaspeed control method
of three phase squirrel cage induction motor?

(a) Plugging method

(b) Star - delta switch method

(c) Polechanging method

(d) Centrifugal clutch method

Inthecircuit as shown, voltage measured between
A, B, isfoundtobe 70 V. Value of M is

+ 70V =

o Y

94.

95.

96.

97.

frell DC i & SfeRudl &1 @ 1 el @
(@) &= FUsell & OO B FA B

(b) feguRere & gar &

(C) aMg-SfT URETT & U BT

(d) =i 9

DC i & fisguiad® & @ve fpa| o
(a) e

(b) eI PR dfan

(c) X9 dfar

(d) FerEga-emae o

frt & & @9-a fafy, d9-gdr fresd & RS9 Al
F T e @ e

(@) <M fafy

(b) dr-Bgs Ra= fafy

(c) ga-uRad- fafer

(d) o= = ffy

fe o yefiia aRue 4, A, B# di9 Al dicedr 70V o
T | TIER M & A9 fem e

+ 70V =

y R

(& 30mH Gl 100 mH (@ 30mH (b) 100 mH

98. Twocoupledcoills, connectedinaserieshaveand  98. a1 gfwa gusfe, st 2o & 21 §, S & oMY W 16
equivalent inductance of 16 mH or 8 mH depending mH a1 8 MH & aaX IRF aril & | TEgAR 3 Hreferdi
on the connection. Themutual inductance between % 99 A U  fhael BRM?
thecoil is (@ 12 mH (b) 8J2 mH
(8 12mH (b) 8/2 mH (c) 4mH (d) 2mH
(c) 4mH (d) 2mH
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99. Tedaistheunit of
(a) eectricflux density
(b) magneticfieldintensity
(c) eectricfiedintensity
(d) magneticflux density

99. I fHFEEl HE B

(@) foga woer a7
(b) g &= daar

(c) Foga &= e

(d) T T T

100. Which one of the following is a valid value of ~ 100. fr= & & #I9-a1 & Y@K & 9= F=F & [0F & T

coefficien of coupling between two inductors? e 2

(@ 1.414 (b) 0.2 (@) 1.414 (b) 0.2

(c) 1.732 (d) 17.32 (c) 1.732 (d) 17.32

gaa
Answer Key

1 D 2 & 3 D 4 B 5 &
6 B 7 A 8 B 9 D 10 [©
11 € 12 B 13 C 14 € 15 B
16 B 17 B 18 C 19 D 20 A
21 B 22 A 23 A 24 C 25 B
26 C 27 A 28 A 29 B 30 A
31 A 32 D 33 C 34 A 35 A
36 B 37 B 38 A 39 & 40 c
41 D 42 D 43 A 44 € 45 6
46 B 47 D 48 D 49 A 50 D
51 B 52 G 53 D 54 D 55 B
56 B 57 B 58 D 59 C 60 B
61 A 62 C 63 B 64 B 65 B
66 B 67 B 68 C 69 A 70 B
71 D 72 A 73 A 74 D 75 A
76 D 77 A 78 C 79 & 80 C
81 A 82 & 83 C 84 D 85 A
86 & 87 G 88 C 89 G 90 D
91 € 92 D 93 A 94 B 95 B
96 C 97 A 98 D 99 D 100 B
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Solution
1. (d) . 1200x 4
V =V, sin(ot-15°) Volts 120
If currents leads 10° T :l:i
| =1_sin(ot—15+10°) f 40
=1_sin(ot —5°) =0.025 sec
2. (0 9. (d)
The single phase induction motor (IM) which does
vy = n - not have centrifugal switch is permanent capacitor
3. (d) run single phase IM.
dé 10. (c¢)
€ :_NE When amultiplier isadded to aan existing voltmeter
Itisemil Len'slaw. for extending itsrangeits el ectromagnetic damping
4. (b) decreases.
i M 11. (c¢)
N
M =K,/L,L, =0.85/3x12
M =5.1H
5. (¢
Resistance temperature coefficient of copper at P =V cosp.l cosy
20°Cis0.00393/°C. P = VI cosP cosy
6. (b) P oc cosf cosy
The load characteristic of DC shunt generator is  12. (b)
determined by the voltage drop due to armature Two parallel conductorscarrying currentsin opposite
reaction, voltage drop dueto decreased field current directionswill exert arepulsiveforce on each other.
and voltage drop in armature resistance. 13. (o)
7. (@ Unit of reluctance of Magnetic circuit
| hp = 765 waitt AT
In watt-seconds ~ weber
=765x 2x 5% 3600 14. (o)
= 2.6856x10" Inindicating instrumentsthe springsare mainly used
8. (b) to control the pointer movement.
N = 120f 15. (b)
P Power in one resistor removed star removed from
1200 — 120 f star connected |oad.
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16.

17.

_V
1 2R

P

Power will bein all resistors

2 2
p g V| 1 M
2 J3) R R
So, one of the resistors is disconnected, then the
percentage reduction in load will be 50%

(b)
Induced Emf = Q

~ 100x 10° %100 3
1/20

2.0V

(b)

10

PMMC reads Average values

:1—0 =25V
4
PMMC rectifier
=275V
1
M.l. reads :EO=5V

19.

20.

22.

23.

24,

25.

26.

(d)

R, R,
(Wt
MW MW
Rsh Rx
Rn _Ry
R, R,

(@)
For sinusoidal voltage PMMC reads zero.

- ()

To maximizethedriving torquein aninduction type
instrument, flux produced by shunt coil and series
coil should be in quadrature with each other.
(@
To minimize the errors due to lead and contact
resistance, low resistances used in electrical
measurement work are provided with guard rings.
(@
Switching of alampin house produces noisein radion
because switching operation produced are acrosss
separating contacts.
(©)
The small pockets of air in the high voltage cable
provide Low relative permittivity high electric
fieldand at these sites breakdown is likely to be
initiated.
(b)

C, =2C,z =2x3uF=6uF
(©)
Didlectric stress .= ————
Diameter
Maximum dielectric stress _ D
Minimum dielectric stress  d
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27.

28.

29.

31.

32.

33.

34.

36.

37.

@
Compared to the breaking capacity of a circuit
breaker, its making capacity should be more.
@
For blocking the DC component of avoltage signal
a capacitor is connected in series with the voltage
source.
(b)
For n-type semiconductor, the doping material is
pentavalent.
€Y
Silicon content in Iron lamination iskept within 5%
asit makes the material brittle.
(d)
Here multiplier factor m.f.=4
Actual power = m.f x meter reading
= 4x 2000 = 8000W
(c)
Resistanceswitchingisnormally employedinair blast
circuit breakers.
@
The angular frequency of an alternating voltage ,
then the angular frequency of instantanous real
power absorbed in an ac circuit is 2.
(b)
I =12A
W, =11kW
W, =0
\/é(wl — Wz)

B = W)

¢ =60°
1
Power factor = cos60° = > =05

(b)
In case of frosted GLS lamps, frosting is done by
ammonia

38.

39.

40.

41.

42.

@

If the supply polarity to be armature terminals of a
separately excited dc motor is reversed, the motor
will rununder plugging condition.

(c)

For welding, secondary transformer should be
capable of carrying low voltage and high current.
(c)

Capacity factor = Load factor x Utilisation factor
(d)

In amotor starter, the electromechanical contractor
providesinherent protection aganist under voltage.

(d)

S
cd

10}

-12

dt
10

-11

2= ===

20
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43.

44,

45,

46.

47.

48.

49.

50.

(@)

In a semiconductor, the resistivity depends on

temperature.

(c)

Freguency of instantaneous power
=2f =2x50
=100c/s

(c)

Unit electric-charge = Ampere-Second.

(b)

G,
I L
I
i
A
G,
f. +pf
PF. = Plo *Ple,
2
| 0.01+0.02 0015
(d)
4104 0K
50K + X
= X =1500 kQ =1.5MQ
(d)

The purpose of providing achokeinthetube-lightis
to limit current to appropriate val ue.

(@)

If the neutral wire breaks, 100W bulb will fuse.

(d)
250 mH 10@
412 AW
\%
Iy
| 1
. : 1 ..
let at time t, magnetic energy reaches to 2 of its
maximum.

51.

52.

53.

54.

55.

Energy, E =£Li2
2
E «i?

) ) max
i.e. current that time should be —

=)

T Nl NP
—
pu)

—

=In2

|

t=£|n2
R

_ 250x10°°

In2=ilog62
10 40

(b)

=50V
(c)

The given circuit represent schmitt trigger.

(d)
Input resistance of a FET is of the order of 100
MQ.

(d)

“®

V=3V
V =4V

V= V2 +VE =31+ 4
V =5V
(b)

For insulation Resistance
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1 10
R =
I AW
2Q
Rl 4 W —
Rk | AW
E ~ 8 3Q
R 2 10
R=10;‘2=2.5MQ 30 W
—\W— —
56. (b) 3. AW
Frequency of magnetic field energy is twice of 20
supply frequency.
10
5 = 2x[10m] MWW
= T =40x10°® 6 | —
f=25Hz — AMM—AN—
57. (b) 2 30
20(’)\%2\,/\’2W 20
MWW
1.
MW vy P
20000, 2W 19 o
Req =R, IR, 30
MWW
N 2000x 2000 10000
2000+ 2000 — I,
R, =10000 8.
- —MWW—AWWW—
P=P+P,=2+2=4W 10 20
58. (d)
1 10 20 3Q - (©
e W—WW—WW—— 1B.O.T, =1k Whr
MW .
» B.O.T,; =Board of trade unit
, MWW . . (b)
' 30
MW p_Y2
2Q R
MWW
10 L
3 —A\W— — P, V?
MWW
3Q
114 |
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61.

63.

64.

65.

1000 ( 250J2

P (200
P= 1020><16= 640W
(€Y
3uF 3uF 3uF
ool
| L
I
6k
1uF
ae I; b
| L
I\
6uF
C,=Q+euF=7pF
(b)
R L C
—(
le—>I | le—>1
3V 14v 10V
™
V= VE+(V, V)
=¥ +(14-10)* =5V
(b)

In 1-phase series RL circuit fed by voltage source.
The resistance and reactance values are 4 ohm

Z=4+j4
tan6=1
0=45°
Current lags the voltage by 45°.
(b)

For superposition theorem

67.

68.

69.

70.

Number of circuits = Number of sources

. (b)

In squirrel -cage Induction motor, the rotor conductors
are short circuited viaend rings.

(b)
3-phase synchronous motor isstarted by utilizingthe
torque developed in the damper winding on therotor.

(©)

If the frequency of input voltage of atransformer is
increased keeping the magnitude of the voltage
unchanged, then hysteresislosswill increase but eddy
current losswill remain unchanged.

(@)
) _ P :2><1OOOO:2.5A
' Vcos, 1000x0.8
I, = P _ 1000 _oA
VcosB, 1000x0.5
I =1,+1,=25+2
| =4.5A
(b)

Resistance referred to high voltage side,
R, =R, +kR,
=0.1+(5)% +0.004
=0.1+0.1=0.2Q
Resistance referred to low voltage side,

R

Rolzk—zlJrR2

= 0—'1+ 0.004 = 0.00802
25
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71. (d) 76. (d)

Tank circuit 100

i
><

72. (@) 100V
Theinstantaneous power of al-phase seriescircuit 88V X),N

supplying R-L load fromasinusoidal voltage source

1
|
hasin each cyclenegativetwice, and zero four times. 0 0.5A

e=V-10i
R r= |_e = IX -10
V()
dr =d—\_/—10=£—10
1 di 0.5
=24-10=140
77. (9
73. () Z.= 30 +j40Q
In a series R-L-C circuit Z.
1 L —
Q= E\/g 12,30 <~> Z
74. (d)
V =(200+ j40)V For maximum power transfer
I =(30—110)A ZL :Z;=30—140
S=VI' |Z | =50
=(200+ j40) x (30+ j10) Z =500 at power factor of 0.6 leading.
= (6000 —400) + (j1200 + 2000) 78. (c)
=5600+ 3200 Speed torque characteristic
P =5600W
Q =3200VAr
75. (3) Speed
) I
Torque

z <«—— Norton Model
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79.

80.

81.

82.

83.

84.

(©)

DC motor — Speed-torque characteristic

DC generator — Open circuit characteristic
Alternator — V-curve

Induction Motor — Circlediagram

(©)

Three equal impedancesarefirst connected in delta
across a 3-phase balanced supply. It the same
impendence are connected in star across the same
supply, then power consumed will be 1/3 of the
previousvalue.

(@)
V =110+175sin(314t — 25°)
V,,=110+0=110V
(c)
la . 30H 10
T AW
*—>—] —e
111% MM
Lo L 150
I =1, +1;
ln  15+jol
Il 1+jw30
ln @5+ ]jol)1-w30w)
g 1+ (030)*
15+ jol — jod5u - »’L30u
1+ (30)?
For indepdent of supply frequency
oL —w45u =0
L =45puH
(©)
Universal motor is one which can operate on ac as
well as dc voltage.
(d)

If the centrifugal switch of asingle-phaseresistance
split induction motor doesnot open after starting of

85.

86.

87.

88.

89.
90.

91.

92.

motor, themator will draw high current and get over-
heated.
(@)

Alternators are usually designed to generate with

fixed frequency.
(c)
a
L L
b 4115 c
L
L, =£=@x10’3 =20 mH
3 3
(c)
T
— =2x[5x107
2
T =2x107sec
f - — =50 Hz
2x10
(€)
Vo =150V
R, =75Q
lsc = Voo =2A
€q
R, =75Q
(c)

(d)

The commutator is a DC Machine acts as a
mechanical inverter of rectifier.

(©)

The purpose of using dummy coil in DC Machines
isto bring Mechanical balance of the armature.

(d)

An inductor with a ferromagnetic core is supplied
from a sinusoidal voltage source with frequency f.
Thecurrent drawn by theinductor will benonsinosidal
with frequency f.
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93. (a) 98. (d)

Number of brushes for 6 pole DC Machine with — N ‘o o
wave wound is 2. b %

94. (b) L =L +L,+2M =16 mH ...(0)
Function of interpolesinaDC Machineistoimprove - ﬂ’f}’\ °q|f\ )
commutation. L L +L. —2M=8mH ...(ii

95. (b) By solving (1) and (i)

The Commutator segments of DC Machine are M =2 mH
made of hard-drawn copper. 99. (d)

96. (c) Unit of magnetic flux density isTesla.

Pole-changing method isa speed control method of 100. (b)

three-phase squirrel cageinduction motor Coefficient of CouplingK

So,vaid K=0.9

aoa
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