vy

... | GAREER TUTORIAL

Root of Success = "
Publications

" @ , | ENGINEERING

Premier institute for preparation of GATE, IES, PSUs & JEn

Our Courses

I Target Course | Foundation Course | Pre-Foundation Course | Weekend Course I

I Correspondence Course | Postal Course | Test Series | Mock Test I

Special Features

I Focus on Fundamental Concepts I Quality & Well Update Study Materials
I Competitive Environment & Approach l Complete Career Guidance
I Topic-wise / Full Course Designed Test I Online Test Series & Mock Test

I Qualified & Well Experienced Faculty Members I Weekly Problem & Doubt Classes

Streams

I Electronics Engineering | Electrical Engineering | Civil Engineering I

I Mechanical Engineering | Instrumentation Engineering | Computer Science & IT I

Individual Batches for Central & State Level Junior Engineer Examinations
SSC-JE | BSNL-JTO / TTA | RRB | RSEB | PWD | PHED | WRD | RPSC | DRDO | DMRC

Previous Years Solved Papers of Junior Engineer Examinations

Exclusive hindi medium batch for diploma students

ADMISSION OPEN

Avail Discount on our Classroom Program Course Fee... Hurry Up...I!!




SSC - Junior Engineer

SSC-JEn 2012

(Question Paper with Solutions)







SSC JEn 2012

Which one of the following is correct ?

(&) The effect of field current on main flux of a
synchronous machine is called armature
reaction

(b) Theeffect of air gap flux on armature current
of asynchronous machineis called armature
reaction

(c) The effect of armature current on main flux
of a synchronous machineis called armature
reaction

(d) Theeffect of armature current on air gap flux
of asynchronous machineis called armature
reaction

A lap wound DC generator having 250 armature

conductor runs at 1200 rpm. If the generator emf is

200V, then the operating flux of the DC generator is
(@ 0.02Wb (b) 0.08 Wb
(c) 0.04 Wb (d) 0.06 Wb

The highest speed attainable by DC shunt motor is
(@) equal to no-load speed

(b) much higher than no-load speed

(c) much lower than no-load speed

(d) idedlyinfinite

Thedirection of rotation of a DC shunt motor can
be reversed by interchanging

(a) thefieldterminalsonly

(b) thearmatureterminalsonly

(c) either field or armatureterminals

(d) thesupply terminals

AC series motors are built with as few turns as
possibleto reduce
() speed

(c) reactance

(b) flux
(d) ironlosses
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fr= & @9 @81 &7
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(d) el oo AeliM & arg-Sfaid we 9X SR
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250 =R Frh diel T ou gefed DC siiey 1200
rpm W F@dr 2 | A g Sa emf, 200V &, @ 3|
DC S™Rex &l Jaee Faed fha &Rt

(8) 0.02Wb (b) 0.08 Wh

(c) 0.04 Wb (d) 0.06 Wh

fpedl DC iz e &1 o aifepad i o 2rd 2
(@ 9 R T & e

(b) == 9 T A Fl &

(C) = AR T & HIHl FH

(d) omesta: oFd
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(@) T
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6. Based on revolving field theory, the forward and gfeeprl &9 fErT & oR W), 49 & Uex emf, 50
backward frequencies of therotor emf of a4-pole, Hz, T T&a %of OXeT "ex s 1300 rpm ¥ o7 &3 |
50 Hz, single-phase induction motor when running SE e § T W R, 1 onrm dur e egftEt
at 1300 rpm in the same direction of the forward FHL: T BRN
field arerespectively (@) 6.67 Hz,93.33 Hz
(3.58002,82.33 Hz (b) 107.69 Hz, 7.69 Hz
(b) 107.69 Hz, 7.69 Hz

(c) 93.33Hz 6.67 Hz
(c) 93.33 Hz, 6.67 Hz
(d) 7.69 Hz, 107.69 Hz (d) 7.69Hz, 107.69 Hz

7.  Threelamps arein circuit as shown in figure. At M ofu, Yemes § Ry T aRuy & SER @ W g |
what condition 1200 W lamp will have the maximum TegaR 100 W & o9 & afftpad e & e
brightness?

40W
40W @
100w, l 1
Lk, @ [ (@aow
R (@ 1
] o o
o Ks —o}z ——
S g B 2
Ka
(@ KeyK, isopen, K, isclosed and K, is open (8) K, 0 =l g &, K, #1 & & qon K, %1 geft &1
(b) K,isclosed, K, isopenand K, isalso open (b) K, =l & &, K, 3 ger & qon K %1 gt &
(c) Both (a) and (b) ONCRNOLRE I
(d) KeyK,isclosed, K,isopenand K, isclosed (d) K, # =i 52 &, K, gefl & a1 K, 1 4% &

8.  Giventwo coupledinductorsL, and L, having their &1 g 3R L e L, R T ¥ | o e e M
mutual inductance M. Therelationship among them 3| AR T e # FAE A
must satisfy L+ L,

@ M>———= (b) M>LL
Ll + L2 2 1-2

(@ M>————= (b) M>L.L,
(c) M<LL, (d M=LL,

(c) M<LL, (d M=LL,

9. If the length of a bar of magnetic material is IR wk gaHE Twd # Bg F daR 20% g1 & S &
increased by 20% and the cross-sectional areais AR IR STRI-FIE B AFET 20% B FX A S
decreased by 20% then the reluctance is 2, O SEB Uit WA UWE g
(@) increased by 67% (b) increased by 50% (@) 67%de W] (b) 52% ge ST
(c) remainingsame (d) decreased by 33% (c) FumEd @M (d) 33% %A & s
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10.

11.

12.

13.

14.

Two coupled inductorsL, =0.2H andL,=0.8H,
have coefficient of coupling K = 0.8, The mutual
inductanceM is

(@ 0.24H (b) 0.16H

(c) 0.02H (d 0.32H

A coil with acertain number of turnshas aspecified
time constant. If the number of turnsisdoubled, its
time constant would

(@) becomedoubled

(b) becomefour fold

(c) gethalved

(d) remain unaffected

Theironloss per unit frequency in aferromagnetic
core, when plotted against frequency, isa

(@) Constant

(b) Straightlinewith positivedope

(c) Straight linewith negativesope

(d) Parabola

Themutual inductance between two closaly coupled
coilsis1 H. If theturns of one coil isdecreased to
haf and those of the other isdoubled, the new value
of the mutual inductance would be

(@ 12H (b) 1/4H

(c) 1H (d) 2H

Following graph shows the | oss characteristics of
a sheet of ferromagnetic material against varying
frequency f. P, is the iron loss at frequency f,
Hysteresis and eddy current losses of the sheet at
100 Hz are

P|/f A

/ﬁ; = 0.001
T "

»

0.01

(8 1W,10W
(c) 10W, 50 W

(b) 10 W, 100 W
(d) 1W,5W

10.

11.

12.

13.

14.

a1 gieg I3 L, =0.2H adwr L,=0.8% 37 =
ik K = 0.8 % | TegaR == I@ M e &

(b) 0.16H

(@ 0.24H

(c) 0.02H d) 0.32H

TF FHI, O FE O E, T (AR F ReRiE ar ¢ |
TR 3 IFE B B q@ FA F & A, A 9%
P ReRGH W g G

(@) I & Smem

(b) = T & S

(c) omem S S

(d) emsfaE wm

dgf & foda oifea Rl dre-gawE wis § ufd
AGR-3HE N Ae-2i HAl B 8

() oI

(b) TS HaoTT il /XA @r

(C) *FTH% YaUrl aril &l

(d) T

A et gfwa #9f & 99 o a1 H )
AR, A% TF HS & BT gt Oy # RU T &R
TN B FN R AW, @ o Red BT AN
b =1 S

(@& 1/2H (b) 1/4H

(c) 1H (d) 2H

=1 cherfes # s dle g qee # UF =GEl b
Teadl 8% AN f % FIAR, Bl & AT l aga
T 1 3Ed P, A emgfa f @ de & E @ @ 9|
gy % 100 Hz W RRRMHE wd Hae-amn &1 @i\
fepett &nft

P|/f A

/ﬁ; = 0.001
T "

»

0.01

(& 1W,10W
(c) 10W, 50 W

(b) 10 W, 100 W
(d) 1W,5W
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15. Hyseresislossesarepresentinironcorecoil when 15. @@ @l #iz-gzar § ReRfm afw@l 9 a6 2
(a) thecurrentinthecoil issinusoidal only (@) 3l ® G D THEhE B T
(b) thecurrentinthecoil isaternating (b) Fe & AT TN BN W
(c) thecurrentisunsymmetrical alternation only (C) FET & o Fae FHHRAT Tl B I
(d) thecurrentinthecoil isDC only (d) 3l # g0 daw DC e W
16. Eddy current loss in ferromagnetic core is 16. ®® Fa%E He § Har-o4rq F @ A GEHE &
proportional to (a) @Rt #1 R
(a) reciprocal frequency (b) s @
(b) square of frequency
(c) squareroot of frequency (©) st = e
(d) frequency (o) s
17. Twoinductorshave self inductancesof 9mH and  17. 2 3% &1 @& @ A 9mH dar 25 mH 81 39 3t
25 mH. The mutual inductance between thetwois & T IR 12 mH B | TEgER 39 a3 &
12 mH. The coefficient of inductive coupling S IR g & OMR [T BT
between the two inductorsis (@ 1.25 (b) 18.75
(@ 125 (b) 1875 (©) 025 @ 08
(c) 0.25 (d) 0.8
18. The magnetic materials that are used to prepare 18,  ®IE % N & fow ST gawa Gl T&m & S
permanent magnets should have g, 3@ F B =Ry
(@) low coercive force (@ = forE 9
(b) steeply rising magnetisation curve (b) st @ ISd FewT-ah
(c) small hysteresisloop (c) B¢ RRREE U
(d) highretentivity (d) S== egror emdn
19. Polesof dc machinesareoftenlaminatedtoreduce 19. DCHsiH & T e fpafiu gefag o o §
(@) hysteresisloss (a) R af &7 #7 & fom
(b) eddy current loss (b) % a1 # B FW FH B
(c) ironweight (c) @' s # H % fou
(d) armature reaction (d) e s #9 H & fo
20. Universal motor isa motor 20. @R e HEr Aol e ?
(@ shunt (@) s
(b) series (b) 2f
(c) singlephaseinduction (C) THEF IR
(d) synchronous (d) FemIfea
21. Which of the following motors can work 21. =1 & %9 @ et AC T DC 2l W damwe v &
satisfactory on both AC and DC? P H TEA 27
(@) Synchronousmotor (b) Seriesmotor () ool "X (b) =it
(c) Shunt motor (d) Induction motor (c) sie A (d) IO AeX
64 Engineering Career Tutorial (ECT)
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22.

23.

24.

25.

26.

Two alternators rated 40 MVA and 60 MVA
respectively areworking in parallel and supplying
atotal load of 80 MW. Speed

(8 30 MW, 50 MW
(b) 32 MW, 48 MW
(©) 36 MW, 44 MW
(d) 40 MW each

Slip of a 3-phase induction motor may be
expressed as

(a) rotor power input/rotor copper loss

(b) rotor copper loss/rotor coreloss

(c) rotor copper loss/rotor power input

(d) rotor copper loss/total input power

The emf induced per phase in a three phase star
connected synchronous generator having the
followingdata

Distribution factor = 0.955

Cail-span factor = 0.966
Freguency = 50 Hz
Flux per pole= 25 mwb
Turns per phase = 240
emf per phaseis

() 1737.80V

(c) 1228.81V

(b) 2128.36V
(d) 869.46V

In a 1-phase transformer, the copper loss at full
load is 600 W. At half of the full load the copper
losswill be

(& 300w (b) 150W

(c) 7I5W (d) eoow

An auto-transformer used with a sodium vapour
lamp should have high

() transformationratio

(b) windingresistance

(c) leakage reactance of windings

(d) VArating

22.

23.

24,

25.

26.

FAs: 40 MVA @1 60 MVA 3 a1t a1 Sffeetiey, JHiat
fearfr & @ F2d g7 80 MW IR &l oTgfdd ¢ @ 8139
I A H - 5% 8 | SRR 39 A &
d, 9 @ e e 8t

(@ 30 MW, 50 MW

(b) 32 MW, 48 MW

(c) 36 MW, 44 MW

(d) 40 MW, each

3 gl IXO-HIeX & |YOT H HH THR I BT S
T 2

(@) eX of Fast/Aex dfEr &=

(b) X TfaT B /A HS B

(c) e dEr B /ST o Fas

(d) X dfen B /A Mg el

M & & qr-def Jersias SE d, e ofies
fr=ffad &, ofd &1 9Ra fagm aes a@ (emf) fea
I

e o = 0.955

Feel g i = 0.966

Jghi = 50 Hz

i g9 Fe = 256 mwb
ufd %a Fe = 240
(a) 1737.80dre

(b) 2128.36 dre

(c) 1228.81 3w (d) 869.46 dr

T & A GRentE #, g 9 W dfer i 6004w 2 |
AR 0 AR & Y X, die e i e

(8 300ar (b) 150a=

(c) 754 (d) 600 e

frdt T afontre §, ad o @ifssm amn T & ouEe
o T &1, 3= 9o fhEer &

(8) e erg

(b) et s

(c) #sferai = &xr wicEm
(d) VA faior
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27. In an auto-transformer, the number of turnsin  27. u% @a: RNt # wefHE o § gdq b qen
primary winding is 210 and in secondary winding 210 &1 fadm® gzell § 140 8| degar afe faw
is140. If theinput current is60 A, the currentsin g1 60 A &, @ 98 F1H H3al aen Swafe H3al o
output and in common winding are respectively feperit 2reft
(@) 90A,150A (& 90A,150A
(b) 40A,20A (b) 40A,20A
(c) 40A,100A (c) 40A,100A
(d) 90A,30A (d) 90A, 30A

28. A 3-phasetransformer hasits primary connected 28. ©% 3% ar RO &1 g 3w § X fadda,
indeltaand secondary in star. Secondary to primary WX F TSI ¢ | SO fadad § o & 9 & aid
turnsratio per phaseis6. For aprimary voltage of STIIE 6 8 | TeJAR TAfHE drcedr 200 V & fow IEah
200 V, the secondary voltage would be e dieedn fhat B
(a) 58V (b) 2078V (@ 58V (b) 2078V
(c) 693V (d) 1200V (c) 693V (d) 1200V

29. A resistance and another circuit element are  29. tF HRtRITE R W UREY @@, < Al Aeed V & UR
connected in series across a DC voltage V. The TF Ao F e 2| IE g F9Td & IR dledl aRH |
voltage acrossthe second element isV initially and V2 SR 9% & g 8 S 8 | TEgEr GER T e
zero after time. The other element is pure 2
(a) inductance (8 Jwa
(b) capacitance (b) enfiam
() both (b) and (d) (c) (b)aem (o) =r
(d) resistance ) e

30. For RLC AC series circuit at resonance the 30. aTge © RLCAC 3t uftwer & g amr fet &t
currentis 2
(a) maximum at |eading p.f (@ pfa oAmr AfeEpaw
(b) minimum at leading p.f (b) pf & o™ 7w
(c) minimumat lagging p.f (c) pf & 9® ZTH
(d) maximum at unity p.f (d) pf zE T oifwead

31. A series R-L-C circuit resonates at 1 MHz. At 31. % it R-L-C, Wwgy 1 MHz W o1l 8 | degam 1.1
frequency 1.1 MHz the circuit impedance will be MHz smgfq @, afRwer sfearen &t anft
(a) inductive (@) P
(b) resigtive (b) ufrdes
(c) will depend ontherelative amplitude of R, L (c) R LaT C# STfm s | e

and C
(d) capacitive (@) e
66 Engineering Career Tutorial (ECT)
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32.

33.

34.

35.

36.

Theequivalent resistancebetweenterminalsX and  32.

Y of the network shownis

5Q 15Q
X Y
10Q2 30Q2
(@) %Q (b) 80
(c) %Q (d) 4—3?9

Application of Thevenin's Theorem in a circuit33.

resultsin

(@) avoltage source and an impedance in series
(b) Anideal voltage soruce

(c) Anideal current source

(d) acurrent source and animpedancein parallel

A current of i =6+10sin(100xt) + 20sin(200nt)  34.

isflowing through aseries combination of aPMMC
and moving iron instrument. Ratio of the two
currents as registered by the M.lI. and PMMC
meter is
(@) 2.63
(c) 311

(b) 1.81
(d) 2.82

Three resistances 5Q2 each are connected in star.  35.

Values of equivalent delta resistances are?
(@ 15Q each (b) 1.5Q each
(c) 25Q each (d) 5/3Q each

A 120V, 60 W incandescent |lamp hasto beoperated ~ 36.

from 220V, 50 c/s, 1-phase AC supply. In order to
do this, a circuit element has to be connected in
series with the lamp. Which one of the following
series element is preferable ?

(@) Pureinductance

(b) Pure capacitance

(c) Pureinductance or capacitance

(d) Resistance

e o wefael Jead @& X qur Y e & 9 JeE e
gferdry {8

5Q2 15Q
X Y
10Q2 30Q
(a) %Q (b) 80
(c) %Q (d) 4—3?9

fepeit aftwer & 9afa wig & wERT & @ aRem g e
g

() TH diced & TG qdr T Sfarer @ AR § B
(b) ©% aAEst dicedr H

(C) UH e aw”T H A

(d) ©% a1 F1 G JA TH Fi@rE FHOFHG BT

i = 6 + 10 sin(100 xt) + 20 sin (200 nit) F =1 T
PMMC T1 =« @E 35 & HaeM & Il © | JgTT,
M.I. qer PMMC e § USig & STJaw, & arRiet &

ST feher B
() 2.63 (b) 1.81
(c) 3.11 (d) 2.82

e o, B9 oo@ 5Q 8, 'R Sig T 2 | TEgar
I ATEU ST-iaEl B AN fehe BRTY
(8 15Q 73 (b) 1.5Q 5%
(c) 2.5Q 5% (d) 5/3Q 5%

% 120V, 60 W &1 ATl ofd, Th BT aril ac AR
X 220V, 50 ¢/s T = FI ¢ | 36% [ 0 9 &
Fagd B o9 § Ao F e ¥ qEgEr e § A
Aol I aFd I BM?

(@ g5 IFd

(b) g= e

(C) g5 W&d TN aa

(d) wferre

Engineering Career Tutorial (ECT)



SSCJEn - 2012 | Objective Paper

Electrical Engineering

37. Thebandwidth of an ac seriescircuit consisting of

R,LandCis
RC L
@ - () &
R L
© (d) RC

38. For balanced 3-phase supply system, the phasor
sum of theline currentsisNOT zero if theload is
(@) Unbalanced star connected
(b) Balanced delta connected
(c) Unbalanced delta connected
(d) Balanced star connected
39. At series resonance of an ac R-L-C circuit the
impressed voltageis
(a) equal totheinductivedrop
(b) equal totheresistivedrop
(c) equal to the capacitive drop
(d) greater than the resistive drop
40. InaseriesRLC circuit R=20Q, X, =30Q and

X.=30Q. If the supply voltage across the

combination is v =100sin(100xt + 30°) volts, the
instantaneous current and the power factor of the
circuit arerespectively

(@ i=5sin(100xt +30°)Amps, pf.=0.866

(b) i=3.536sin(100nt +30°)Amps, pf.=0.866

(¢) i=5sin(100xt +30°)Amps, pf.=unity

(d) i=3.536sin(100xt +30°)Amps, pf.=unity
41. The rms of the alternating current given by the

equation

i =50sin(314t —10°t) + 30sin(314t — 20°) is
(@) 77.43A (b) 41.23A

(c) 58.31A (d) 38.73A

42. A seriesRLC circuit will have unity power factor
if operated at a frequency of

(@ 1/vJLC (b) 1-(2nVLC)
(c) LC (d) (LC)

37.

38.

39.

40.

41.

42.

R, L @1 Cawl U TE qRuy # Se-A1sE fhal i 2

RC L
(a) e (b) R
R L
(c) T (d) RC

%S Al Heferd YerE UMl & {0 fRE AR W @E|
g B GO N A e B

(@) orEgfd ®R A
(b) wgfm e Afw

(c) srighr e A

(d) g w=r A

% U.H. R-L-CuRug & o7 o W 1 Bl &
(@) oMYA dcear, IRPE 79 F IEL B @

(b) R drear, Sl 99 & SER Bl &

(c) ARG dieear, @G 9 % S el ¢

(d) SRS dieedr, gy oq & offyE Bl ©

wh A a RLC aftwer & R = 20W, X, = 30Q a1
X, =30 Q7| degat A @AoE & IR, FeH deed v
=100 sin (100 nt + 30°) diee &, a1 dweifores arr e
qiay i AfRT o6 FHA: B BT

(@ i=5sin(100 nt + 30°) TftwET 91.7. = 0.866
(b) i =3.536sin (100 it + 30°) ¥fwew 91.7. = 0.866
(c) i=5sin (100 nt + 30°) UFPER 9.7 = 3%

(d) i=3536sin (100 nt + 30°) AR o1.7. = 2B
2 U 0 T & TR T TEd 9 H rms A
[T BT

i = 50 sin(314t — 10°) + 30 sin(314t — 20°) is
(@) 77.43A (b) 41.23A

(c) 58.31A (d) 38.73A

T Ul g R-L-C uRuy fhe gt @ A & T
T AR 0T Al BN

(@ 1/4LC

(c) LC

(b) 1—(2;:@)
(d) 1/(LC)

68 |
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43.

44,

45,

46.

In abalanced 3-phase system, the current coil of a  43.

wattmeter isinserted inline 1 and the potential coil
across 2 and 3. If the wattmeter reads 100 W, the
reactive power drawn by the 3-phase load is

(8) 141.4VAR
(b) 173.2VAR
(c) 50VAR

(d) 100VAR

An €electricironisrated at 230V, 400 W, 50 Hz. 44,

The voltage rating 230 V refersto
(@) peak value

(b) rmsvalue

(c) peak-to-peak value

(d) average value

A non-sinusoidal periodic waveformisfreefrom 45

DC component, cosine components and even
harmonics. The waveform has

(&) only half waveissymmetry

(b) half wave and odd function symmetry

(c) haf wave and even function symmetry

(d) only odd function symmetry

A periodic train of rectangular pulses x(t) witha 4¢

time period of 25 seconds, has a pulse width of 9
secondsasshown infigure. The RM Svalue of the

waveformis

X(1)

N

6

0O 9 25 34 50
(@ 2.16V (b) 10V
(c) 6V (d) 36V

U Fferd 3Tl dreil GOl § U aTeHie &l arl sl
e § 1H [iaw i 7 2 AR fava gred ard 29
3% IR T TR & | TagAR e areHiex & 9eq 100 W
8, a 3% & WX BN [l ufcEw qfe ot St

(8) 141.4VAR
(b) 1732VAR
(c) 50VAR

(d) 100VAR

U g e #1230V, 400 W, 50 Hz X Faifa e
T B | e 230 V @1 dicedr e @1 g FYa &
(@) frex 9=

(b) rms AN

(c) PR & REx @% & AW

(d) ofEa

% R-FEhig et i@y DC ge%, cosine 9es Il
T % eIt & Sff g 8 | JegAR aued & e

() o 1 qX EGART

(b) ot aT qur fowe T Bew gEm
(c) o1 TUT JA WA HaAd HOHT

(d) 3o B wad e

ST fo Yefes § garar o R, 25 9% @ awaary arl
X(t) STIAR TE & TH STt el B wWa e
98Fs # & | TogaR IqH Y FH RMS AN fee
gRM

X(t)

N

6

0 9 25 34 50
(a) 216V (b) 10V
(c) 6V (d) 36V
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47. The time constant of the network shown in the 47. f3 § weiiq e &1 gya-Reris feam amm
figureis
R C
R C AMN { I
A { } + o—
e AW ||
AN I I R C
R C
(@ 2CR (b) CR/4
(@ 2CR (b) CR/4 (c) CR/2 (d) CR
(c) CR/2 (d) CR
48. IntheseriesRCcircuit, thevoltageacrossCstarts  48. gt ar@ RC uRuy #, C % R dieed], IR9Y & V diee
increasing, the moment thecircuit isswitched to V DC W 9] & & ded @l &1 degar C& WX
volts DC. Therate of increase of voltage acrossC ecd-geladl @l ¥, IRuy #H1 REg 47 & @
at the instant just after the switch is closed (e,:{eﬁq t= o+q-{) fpae & S
(edt=0)is (@ RICV (b) RVIC
R/ICV b) RVIC
@ (b) (c) CVIR (d) VIRC
(c) CVIR (d) VIRC
49. Form factor of an alternating waveis 49. fFE ToEd O A P 8
(@ Formfactor = rmsvaluex averagevalue () ST I = rms A X AT A
afed o=
aue _
(b) Formfactor — 2YEragevale (b) et T =
rmsvalue Fms
2
rmsvalue)’ _ (rms =)
c Formfactorz(— (c) emfa o =
© averagevalue SR A
rmsvalue rms
d) Formfactor= ———— d) ol =
@ averagevalue (@) T = e
50. The phase difference between the following 50. e dicear @O 97 dE0 & S/ & & Fa¥
voltage and current waves fepeT 2
v = 311sin(100nt + 30°) Volts v = 311 sin(100 nt + 30°) e
i —17sin(100nt — 20°) Amps i | = 17 sin(100 7t — 20°) 3R
(@ 30° (b) 20° (@ 30° (b) 20°
(c) 50° (d) 10° (c) 50° (d) 10°
70 Engineering Career Tutorial (ECT)
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51. MatchtheitemsgiveninList-l (Material) andthose  51.
inList-11 (Temperature Coefficient of Resistance).

- (wer) & & R’ awgelt & gl (Jfke @ oaw
ToreR) # & R el § e Ao | qegar el & del

Select your answers using codes given in the lists TN Fh IA B FIT BT

List-I List-11 g=-| g1
a.  Aluminium Negligibly small a. ughhEm P offy o7eq
manganin . Positive b, SR Q. T
c. Carbon . Negative . S

(@ a>R, b—>P, c—>Q
(b) a>R, b—Q, c—>P
(c) a>»Q, b»>P c—R

(d) a>P, b>Q, coR

@ a—>Rb>RPRc—>Q
(b) a> R b—>Q,c—>P
(c) a>Q,b—>Pc—>R
(d a->Pb—>Qc—>R

52. Which of the following material possesthe least 52. = et &, frad @ed %9 Sfaqieswar el &7
resigtivity? () dfam (b) Fer
(@) Copper (b) lron (c) (d) RghFEm
(c) Maganin (d) Aluminium

53. Theresistances of insulations, in general,  53.  #MMEG: A09H 9o W EdUEAl & Siligh T A
with temperature rise g g 2
(a) does not change (@) omftafdd wd §
(b) decreases (b) Tea ¥
(c) increasesrapidly (c) a5 & Tq ¥
(d) increasesslowly (d) 9% % Fea

54. A10pFand a 20uF capacitor are in series. The 54. u©% 10 uF @1 ©s 20 uF & deie dofiss 21 o
combinationissupplied at 150V from asinusoidal Ao # 150V, U @y deed-Gid 9 R{y S ¥
voltage source. The voltage across the 20uF TegaR 20 UF & | & @us § feael dieean @
capacitor isthen (& 50V (b) 75V
(8 50V (b) 75V (c) 125V (d) 100V
(c) 125V (d) 100V

55. The conditions at which the following potential  55. 3 s, 9 W =1 fawa faset, omafa & @@= e g,

divider isindependent of frequency, may be

e TR & B

Engineering Career Tutorial (ECT)
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. &_& (i) &:&
(i) R, C, Ry G
. R _G (ii) RS
(ii) R, C, Ry C

(i) R,C,<<1, R,C,<<1 (1) RyCp <<LRyCp <<1

- 11
(lV) R1+R2=Ci+(:i (IV) R1+R2 :a_{-c_z
(@) @7 (i@a ¥ (b) (i) (V)@ &

(@) (ii)istrueonly  (b) (ii) and (iv) aretrue (©) ()@ (ii)a& ¥ (d) 9@ ()ad 2

(c) (i)and(iii) aretrue(d) (i)istrueonly
56. Which of the following is the best conductor of ~ 56. = & @i, faga &1 waiew = 37

electricity ? (@) omEfad St (b) T
(a) Digtilledwater  (b) Warm water (c) T S (d) sfiaer it
(c) Salt water (d) Cold water
57. Sl unitof Electrica Energy is 57. fagd @it @1 Sl g AT A R
(@) Volt-Ampere-second () dce-TfepR-a%vs
(b) Watt-second (b) are-tFre
(c) Joule (c) s
() Kwh (d) kWh
58. The wave shape of current flowing through an 58. el 9% & yaied 4R &1 TRI-MER 5 THR & e
inductor is 2

The wave shape of voltage drop (v) across the TETAR 39 U & T H aleed-uId & T HAHER F
inductoris & I & am
VA VA
(@) @
>t >t
0 T 0 T
v N v N
v_ z - V_ - w
(©) @ |V (©) (d)
t t t t
0 T 0 T 0 T 0 T
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59.

60.

61.

62.

Two wires A and B of the same material but of

different lengths L and 2L have theradiusr and 2r

respectively. Theratio of specific resistancewill be

@ 1:2 (b) 1:4

(c) 1:8 (d) 1:1

A 20 micro farad capacitor is connected across an

ideal voltage source. The current in the capacitor

(@) will be very high at first, then exponentially
decay

(b) will be very high at first, then exponentially
decay and at steady state will become zero

(c) None of these are true

(d) will bezeroat first, then exponentially rise

Ingenerd, if asinewaveisfedinto aSchmitt trigger,
the output will be

(@) atriangular wave
(b) asguare wave
(c) asaw-tooth wave

(d) anamplified sinewave

Inthegiven circuit thefunction of thediodeD is

(@) tocliptheoutput voltage
(b) to protect the base-emitter junction
(c) tohold the output voltageto a constant value

(d) tobiasthetransistor

59.

60.

61.

62.

AT B, 3 dR, S U & W & &, g P o L
qgr 2L & §, A r W 2r B A 2 | JEgER o
fafere e &1 SFgara febe 2
@ 1:2 (b) 1:4
(c) 1:8 (d) 1:1

UF 20 AIEH GO HENA B UH ARS dcedl S &

T § Mg fd S B | qegER HemE & aw e

Bl S

(@) T STl M, STHAX AEl o § gel

(b) wed oty BRfl, SMaY aRamdidl o & g oY
feort ot § g @1 SO

(c) = FE 7= T ©

(d) ecl 0 B, AT =EmE e d Fe

qEr: it o s e, e o § geaRa @ S g,
ar SEE GRemM @ B

(@) FYgeTpR T

(b) = @

(C) o & %

(d) waffa = ao
T8 Yeiid WY ¥ sEiE D & &1 e TEK &

() frie dcedr @ g H

(b) oTR IS Sae & TEM HIAT

(c) FFM dicedt & T ReR AM WX It &l
(d) zifseex @ geamr a9
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63. FET are 63. FET @ 2 2
(a) bipolar devices (@) fagdm S
(b) either unipolar or bipolar (b) wmyEm =1 fagad
(c) None of these (c) T & F T
(d) unipolar devices (d) THgEE ITHRT

64. Inthecircuit forward resistance of thediode Dis 64. 3@ uRug # e@e D & swfewr afig 2Q T I&a
20 and itsreverseresistanceisinfinitely high ol fesm gfedte v 3= &

D D
8Q 8Q
100V 100V
AC AC
M eter Meter
A list consists of meters (List-1) and another list T o gA (FE-1) qed @ oa | (@) qew &
shows, the meter readings (Lis-1) ot P
List-I List-11 -1 =1
() PMMC (@ 7.07A (i) PMMC (8 7.07A
(i) Hot wire (b) 45A (i) ™ ax (b) 45A
(i) Carbon (c) 10A (iii) e (c) 10A
(d) 125A (d) 125A
Which one of the options given here is correct to Tgar = fwedt & @9 @ fwe dier & 9@
indicate the type of meter (List-1) and its reading (gEi-1) qen Hiex & e (FE-11) & =@ giea Fwa
(List-11) 3
@ -, (i)~ @ @ () — (), (i) > (@
(b) (i) - (@), (ii) > (c) (b) (i) > (@), (ii) > ()
© O~ Og - © (¢) @) (b, (D) > ()
(d) (i) —> @, (ii) —> (b) (d) (i) > @, (ii) > (b)

65. Inthefigure. Dinanidea diode. If thermsvalue 65. 38 mFd # D & e s@iE &1 g ffas deedr &
of the input voltage is 50V, then the rms current rmswH 50V &, @ 100 Q & ArE| & rms aRT et
through 100 Q is Bl

100 Q2
100 Q
[\wv I\ANV
oD D42
LA
V) Vi
74 Engineering Career Tutorial (ECT)
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66.

67.

68.

69.

70.

71.

(8 05/2A (b) %

(c) 0.25 (d) 05A

Which of thefollowing material sisasemiconductor?
(@) Silica

(b) Chromium

(c) Sdenium

(d) Bismuth

In a rectifier circuit, the primary function of the
filteristo

(a) suppressodd harmonicsintherectifier output
(b) control the DC level the output voltage

(c) removeripplesfromtherectified output

(d) minimiseACinput variations

Inan R-L seriescircuitR=20Q, L =0.056 H and

the supply frequency inf = 50 Hz. The magnitude

of impedance of thecircuitis
(a) 20.056 Q (b) 26.64 Q
(c) 200 Q (d) 37.6 O

A puresinusoidal currentisbeing rectified. For the
given maximum value of sinusoidal current if rms
value of half wave rectified current is50 A, then
the rmsvalue of full wave rectification will be

(& 70.7A (b) 50/t A

(c) 100/mA (d) 100A

Under thermal equilibriumin apure semiconductor
the ratio of the number of holes to the number of
conduction electronsis
@ 2

(c) infinity

As per |E rules the maximum allowable variation

(b) 12
(d) 1

between declared and actual voltage at consumer's

premised should be
(@) =35% (b) £ 4%
(c) +45% (d) £3%

66.

67.

68.

69.

70.

71.

0.5
(@ 05/2A (b) NA
(c) 0.25 (d) 0.5A
1 & P9 o uerd et 27
() faferenr
(b) wifer
(b) Fafram
(d) R

% e aRuy § fheet &1 wrafied w1 o 2
(@) feedrd W H fawd st & FMo&s B

(b) W et & DC &Y & FEREa &
(c) feega fm & FfEM em
(d) AC e feeml ® Jaad FE

uh R-L 9off gituy § R=20Q, L = 0.056 H T ye™
g f =50 Hz ® | Jegar aiae &I sfqeren 1 afemr
e &

(8 20.056 Q
(c) 200Q

U 8 Y AR F g 6 o 2@ & | Tagan A
SH SHEHE AR & Afead AW & fo, o1 @ fasegd
gRT & rmsHE S50 A &, @ 38 o T e &
rms A {1 2R

(a) 70.7A

(b) 26.64 Q
(d) 37.6 Q

(b) 50/nA
(c) 100/mA (d) 100A
U T Y A | a9 Her & S Bl Hl He qu

r-gAdeAl &GS & d/F B ST b e §
1
@ 2 (b) 5

(c) o d) 1

|E ¥ & gar el Susiear & 9ier d Hia qen
qria dleedl & de 1 AHTH AT S feher B
fey

(@ % 3.5%
(c) £45%

(b) + 4%
(d) +3%
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72.

73.

74.

75.

76.

7.

Alternator used in hydel power station has more 7o

number of polesin it than used in thermal power

station, because

(@) power generated by the alternator isless

(b) speed of the prime mover may be changed
whenever required

(c) power generated by the alternator may be
changed according to demand

(d) speed of its prime mover isless

The connected load of a comsumer is 2kW and ~ 73-

the maximum demand is 1.5kW. The demand factor
of the consumer is

(@) 0.375 (b) 1.33
(c) None of these (d) 0.75
In athyrite lightning arrester the resistance 74.

(a) decreaselinearly withthe applied voltage
(b) ishighat low current and low at high current
(c) islow atlow current and high at high current
(d) increaselinearly with the applied voltage

A consumer is offered thefollowing rate of tariff.  75.

Hehasto pay afixed charge of Rs. 1,000 per month
and arunning charge of Rs. 4.50 per unit consumed.
If the consumer runs amotor load of 1kW at 0.85
power factor lagging on an average of 15 hours
per day, hisannual bill is

(8 Rs.32941.88 (b) Rs.25637.50

(c) Rs.36637.50 (d) Rs.40985.29

Glareis caused due to 76.

() excessiveluminance

(b) noneof (@) and (d)

(c) both of (a) and (d)

(d) excessivelightingcontrastinthefield of vision

Which of the following method is suitable for 77,

heating of conducting medium?
(@) Eddy current heating

(b) Induction heating

(c) Both (a) and (b)

(d) Radiant heating

5 Jgd i & H 9P ket d A fgd e
&% H ggE A § AfE g9 # e ©

() 3T fcerex ¥ Siva afed &9 &t @

(b) g=a =i H A B AEEIHATAR FEA ST
qET 2

(c) Jeex & Sd I &1 AT & ATAR FE@r o
qET 2

(d) 9% geg 9% & T FH e 8

TE IUHRT B A T e 2 kW R iR Sad afeam

qf 1.5 KW B | qegaR 36 SUHERT B A6 [OhE e

2

(@ 0.375 (b) 1.33

(c) =¥ & #ig & (d) 0.75

fordl amevEe T & o & @ e

(@) ¥ A & AR e qed 8

(b) 7= o0 X S=a a1 I=F O W A Bk R

(c) =1 a1 T 11 T 359 a1 W 3= & §
(d) sgF A & AJER Rawd: o o

T I H T TER B Y &L TEdad B R © |
3 uferra Rs. 1,000 #1 e g 291 2 oY SugE
i # Rs. 450 Ufd gfe & & § = N BT
I | TagER 3l 98 Sudiedl AT 1 KW die arefl Jiex
F 0.85 gfF oI WX e 1582 gfq R = 2,
@ Sa A fa A 2w

(8) Rs. 32941.88 (b) Rs. 25637.50

(c) Rs. 36637.50 (d) Rs. 40985.29

gt 6 FOT I BNl @

(a) orafyss SHfaar & FROT

(b) (a) T (d) & i

() (a) @ (d) AT & e

(d) sfe-2m & o b1t I & HRT

et & @i & faf, =% @M & o § S ©
(@) 9aX 4R A

(b) TXET A

(c) (a) T (b) i

(d) fafeRor a9

76
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78.

79.

80.

81.

82.

83.

Furnaces used for cremation use
(@) Induction heating

(b) Dielectric heating

(c) Archeating

(d) Resistance heating

In afluorescent tube circuit high voltage surgeis
produced by

(a8 Choke (b) Heater

(c) Electrode (d) Starter

InAC operated el ectromechanical contractors, the

problem of chatteringiseliminated by

(a) placing copper shading band on plot face of
electromagnet

(b) increasing the conductor cross-section

(c) usingauminiuminstead of copper asconductor

(d) laminating the electromagnet core

Magnetic blowout coilsaregenerally usedin
(@) oil circuit breaker

(b) vaccum circuit breaker

(c) air break circuit breaker

(d) air blast circuit breaker

The pitch factor for a full pitched winding of a
synchronous machineis
(@ 1.0
(c) 0.9

(b) 05
(d) 0.0
An AC meter of resistance R and resistance X |
isconnected inserieswith aresistance R_. A shunt
of impedance (R, +jX,) isapplied in parallel to
the existing combination of meter and R.. The
current division across the two branches will be
independent of frequency when

Meter

—~| R, X R,
AW TN AMA——
MW Uk
Rsh Xsh

78.

79.

80.

81.

82.

83.

aEEH & fau wEl § fRE gER @ ae 9gE e €
(@) IROT A
(b) wEET T
(c) e am+
(d) e ara

TRt o ar IRy § S= dicedt Wieky R Sa
2 ®

(@ = (b) ars

(c) zIe (d) wei

AC deifa Jga Fita dufea d, ge-ae H @ &4
3E & SN §

(8) IFT FIF F ga-Hek W A9 F BEA-TE TEH

(b) = & IR HT F TGH

(c) T & &0 F dfd I aorg ST F e
EaE

(d) A =% FIS M T T

g O il A FRl JgE endl o

(@) I uRwy-fagees

(b) Fafa uRue-feom

(ORERWERIEEI EECECRINET

(d) areen aiRue e

ol eaelices A9 & or: I el & for fre-Tonies
T 2

@ 10 (b) 05

(c) 09 (d) 0.0

R, Ry @er R HfEI ot o ¢l qiex Aot § R
et q sirer T 81 (R, +jX,,) HfEmEr awn o S,
d1eT o1 R % I acH o & qEiaR e g |
TEIER Al el & IR AR R e 9 g §
I=RENCE IR

Meter
= R, X R,
A A5
Ry, Xq
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(@ (R+R)2+X 2=R2+X,2

xm Xsh

® R TR, Ry

@ (R+R)*+X 2=Ry+X,?

Xm  _Xen
® R TR, Ry

JRZ + X2 X JRZ +X2 X
Xm _ Xsr g am_ X
@ &R @ R, Rq
84. In phantom loading arrangement, energy 84. Tl WK &I fae H, dleHie & Sieridh qliewT §, ol
consumption in the calibration test of wattmeter is P ITANT FRE FROT FH A S 2
reduced because of (@) whe de § die 1 ouRef
(a) the absence of load in the test set
(b) theseparate application of low voltage supply (b) g F R
across current coil (c) i FHueetl & dr= el SwarTe fdg & 1 e
(c) no common point between the two coils (d) ST Fveet den @ Fve e @
(d) thereduced lossin current coil and pressure
coil
85. In the measurement of power in a balanced 3- 85. UF ®gferd 3-%of arl Ry H, areHied &I iy & qf
phase circuit bt two-wattmeter method if the two & A9 H, 3fE Q91 aTeHie]] $1 gled UheH o, af giuy
wattmeters show equal readings, then the power P qMRT Ok {1 BRI
factor of the circuit is () 08T (b) 5=
(a) 0.8leading (b) zero
(c) == (d) 081w
(c) unity (d) 0.8lagging
86. Two meters X and Y required 40mA and SOMA 86, & wHiedi X @ Y &, @ W W fadw & fom e
respectively for fully scale deflection. Then 40 mA T 50 mA i sTERa o | Tagar Rafa @@ 87
(@) Y ismore sensitive than X (@ Y, X & e gaesia §
(b) Bothareequally sensitive (b) 3 s quH HagAsa 2
(c) Dataareinsufficient to comment (c) feult & forw ofiere orqafe &
(d) X ismoresensitivethanY (d) X,Y & s daesiia 2
87. Thehousehold energy meter is 87. =g o HeX & B 8
(a) integratinginstrument (@) wHHAT T
(b) recordinginstrument (b) iR =
(c) None of these (C) = & B T
(d) indicatinginstrument (d) T 7=
78 Engineering Career Tutorial (ECT)
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88.

89.

90.

91.

92.

93.

A Balistic galvanometer of constant equal to 1
micro-coulomb/degreegivesathrow of 22.5°, when
a capacitor discharges through the meter. If a
battery of 15V is used to recharge the capacitor,
value of capacitanceis

(&) 15uF (b) 225uF

(c) 10uF (d) 1.5uF

A potentiometer is used to measure the voltage
between two points of aDC circuit, whichisfound
to be 1.2V. Thisis a'so measured by a voltmeter,
which is found to be 0.9V. The resistance of the

. Q. The input resistance between

two points
(& 80 kQ (b) 60 kO
(c) 20 kQ (d) 45k

A load is connected to supply. A current
transformer (CT), and apotential transformer (PT)
isused in between|oad and supply. A power factor
of 0.5 is measured at the secondary side of CT
and PT . If phase angle error of CT and PT are
0.4° and 0.7°, power factor of theload is

(@) cosbl.1° (b) c0s60.3°

(c) cosb8.9° (d) cosb9.7°

During the measurement of alow resistance using
a potentiometer, the following readings were
obtained: Voltage drop across unknown resistance
= 0.531V. Voltage drop across a 0.1Q standard
resistance connected in series with the unknown
=1.083V. Value of the unknown resistor is

(@) 53.1milliohm (b) 49.03milliohm

(c) 108.3milliohm (d) 20.4milliohm

Which one of the following types of instruments
does suffer from error due to magnetic tysteresis?
(& PMMC

(c) Electrodynamic

(b) Inductiontype

(d) Movingiron

Which one of thefollowing doesnot employ anull
method of measurement?

(@) ACpotentiometer (b) Megger

(c) DCpotentiometer (d) Kelvindoublebridge

88.

89.

90.

91.

92.

93.

S PIg G, qiex & W 8 Fegd e & ar 1 A
Fam folt & ey Rerish ar e feeer 22.5°
89 31 B | AR Ak 15V & Jed, Haie g g
P HH H W SC A GO FH AF b 2

(b) 225 pF

(d) 15pF

(@ 15 puF
(c) 10 puF

T faveEdl O St @ ey % 31 fagett & 9 @l dieedn
O % H O AR 2, @ deedr 1.2V O SR R
T P qeedier ¥ AW W, 98 0.9 V IR SR B
greedier & g 60 kQ & | Tagar aml fagal & 9=
Fasr gfcRg e &R
(@ 80 kQ

() 20 kQ

(b) 60 kQ
(d) 45kQ

UF AR & g | ST T8 | 39 AR a9 4 & 99 0
a1 gRonfes (CT) der o fawa gRenfas (PT) &me 1w
g1 CT ao PT & faios var & o omi® &1 #19 0.5
2| Tegar A CT @ PT @l & $or Ffeat 0.4° qen
0.7° &, @l 9 M Mk o7 fbar BT
(@) cos 61.1° (b) cos 60.3°
(c) cos 58.9° (d) cos 59.7°

U faeqeamdl & JAN HYd g e gfay & Ao |
qET-9ROH 1< g

S Ufelg & IR dleedr & &A1 = 0.531 d9iee | 0.1Q
A Ui H gEe § oo deger = 1.083V,
TS fcRIE 1 A T BRT

(@ 53.1milliohm (b) 49.03milliohm

(c) 108.3milliohm (d) 20.4milliohm

Fe= & fopg oo 1 g9 g RERRE & &R e
FA T 57

(8 PMMC (b) ST TR

(c) fagria (d) = e

et & ford, A0 @ g faf @ g T2 et
(8) AC fsmmmd (b)

(c) DC fraamh (d) 3 fadg
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94. Instar-deltastarting of three-phaseinductionmotor  94. a1 &@er &, d9 &1 adll IRO-HeX & Jaaqd & a9
the starting voltage is reduced to Jac-greedr Al 8 S @
ERN 1
(@) NG times of normal voltage (@) | dreedr @ NE T
(b) /3 times of normal voltage (b) &M qieed @[3 T
(c) 3timesof normal voltage (c) AW dreedt A 3 T
1 1
(d) 3 times of normal voltage (d) @ A 3 T
95. An electromagnetic torque is produced as an 95, faETgEHE a9 oMY, T GO ORI Pl ST &
interaction between aflux and current. The angle IO BT & | I9H T Ol 9T @ S T hior 45° B
between flux and current is 45°. If thisangle is 213/ g8 Pior 30° Y XA I, o wr 100% s S
change to 30, flux increases by 100% and current & oY 4R 25% FH & S 8 | Gegar ad el 9X
reduces by 25%, then the torque Uqg TSl 8
(a) reducesto 66.7% of the original (@ T ® 66.7% FH B S 2
(b) increasesto 81.6% of teh original (b) T& # 183.7% FF I ©
(c) reducesto 81.6.7% of theorigina (c) 9@ ® 81.6% FH & ST @
(d) reducesto 54.4% of the original (d) 7 &1 54.4% 7 & e &
96. MamimumtemperaturelimitforclassFinsulation 96. Fai 3 faga-Uem & fou cifread aowe @0 &
is fepert &
(8 155°C (b) 130°C (@) 155°C (b) 130°C
(c) 120°C (d) 105°C (c) 120°C (d) 105°C
97. Match List-l (Types of motors) with List-Il  97. gl (Wl & w&r) &1 g1l (fBfireaet) & e
(Characteritics) and select the appropriate response FIMY A Ifad IaX & FI9 FHiQ
List-1 List-11 -1 gefl-11
A. DCseriesmotor 1. Constant speed A. DC &t Arex 1. fer Wi
B. DCshuntmotor 2. Highstartingtorque B. DCsfe #rex 2. T YA 99 A
A B A B A B A B
@ 1 2 b 2 1 @ 1 2 b 2 1
(c 1 1 d 2 2 (c 1 1 d 2 2
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98. The motor characteristics best suited for traction  98.
purpose are those of

(@) DC shunt motor
(b) DC series motro
(c) synchronousmotor
(d) inductiontorque

99. If thestarting torque of a3-phaseinduction motor 99,
isT, for DOL starting, that star-delta starting of

themotor is
(@ 3T, (b) T/3
(c) T4/V3 (d) 3Tg

100. Theiron lossin a 100 KVA transformer is 1kw.  100.

and at full load copper lossis 2 kW. The maximum
efficiency occurs at aload of

(8 50 KVA (b) 100 KVA

(c) 70.7KVA (d) 14.4KVA

aoa

ol e &, werdon e @ R A v T A
ar g

() DC s fex

(b) DC 3 v

(c) Fermers HeX

(d) IRoT Aex

3t el 3%l arl SROT HIex &1 YaeH g« amger, DOL
yaee T, &, @ 98 Il H1eX & qI-BeiT Jace 2q e
T

(@ 3T, (b) T/3

(€) Tu/\3 (d) 3Ty

fFEl 100 KVA aRenfir & &8 B 1KW R &R o 9
X AET B 2 KW B | Tegar e oAt eear s
R W B

(@) S0KVA (b) 100kVA

(c) 70.7kVA (d) 141.4KVA

Engineering Career Tutorial (ECT)



SSCJEn - 2012 | Objective Paper

Electrical Engineering

Answer Key

1 C 2 c 3 A 4 C 5 C
6 A 7 A 8 C 9 B 10 D
11 A 12 B 13 C 14 A 15 B
16 B 17 D 18 D 19 B 20 B
21 B 22 B 23 C 24 C 25 B
26 c 27 D 28 B 29 A 30 D
31 A 32 D 33 A 34 D 35 A
36 D 37 C 38 A 39 B 40 C
41 B 42 B 43 B 44 B 45 B
46 D 47 D 48 D 49 D 50 C
51 C 52 A 53 B 54 A 55 A
56 € 57 C 58 A 59 D 60 B
61 B 62 B 63 D 64 A 65 B
66 C 67 C 68 B 69 A 70 D
71 * 72 D 73 D 74 B 75 C
76 8 77 C 78 D 79 A 80 A
81 C 82 A 83 B 84 A 85 C
86 D 87 A 88 D 89 C 90 A
il B 92 D 93 B 94 A 95 B
96 A 97 C 98 B 99 B 100 C

82
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Solution
2. (0 (as 20% decrement in area)
The emf induced in adc machineisgiven as A 12
J - s, =S oL 2L _16g,
_EPp Z [ 0.8A;
60 A = % increasesin,
No
E= EZ (asA = P, lap wound) S=[%JX100
1200x @ x 250
200=——"——" =50%
60
¢ =0.04wb 10 (d)
6. () M =Ky(LiL2)
Forwardfield dlip -08(0.2x0.8)
_Ns=N, ~0.32H
NS
11. (@
_ 1500-1300 _ 0.133 Hz Thetime constant is given as
1500 L
Rotor frequency dueto forward field = Sf T, = R—l
=0.133x50=6.67Hz !
and due to backward field = (2 JfS | = HoN*Ag
=(2-0.133) x50 ls
=93.33Hz Ly
and R=p+—
8. (C) Aw
The expression for mutual industance as N, = 2N,
M =K, /(L,L
(Lil ) = L,=4L,
2
(M as N, =2N
L,L, —(?) 2 1
- lw, = 2y,
As K<1
o, M <J(LiL2) - R =2
Obviously M <L,L, Now T = L2 - Ay
: 27 Ry, T 2Ry
9. (b)
| = T,=2T;
Reluctance, S :E 12. (b)
Ironlossisgiven as
S _Adp
S LA, P = K2+ Ky f
- R
=12, = T =Ky Kef
(as20% increment in length)
- A —08A It resemblesthe straight line equation
2 ) 1
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13. (c)

M :K (Lle):lH

A

L
Li—>71 and Ly — 4L,

L
Now, M, =K (71](4L2)
:K (L]_Lz)
= MB = MA
14. (@)
-+ = Kh + Kef
f
K, =0.01
and K, =0.001
= P, =kpf
=0.01x100 =1 watt
Pe y Kefz
=0.01x100% =10 watt
22. (b)

Changein frequency from no load to full load
f, =50x0.05=2.5Hz

ie., flﬁ =50-25=475Hz
M f Hz
Machin Machine
B r A
475 Hz
X 80—x—>

60 MW €«<—— 80MW —> 40 MW

Since both have same speed regulation then,

For machineA,
50-f 50-475

80— x 40
= X-16f=80-16x50
= x-—16f=-720 ...(1)

For machine B,
50-f 50-47.5

x 60
= X+ 24f =24x50 ..(2)
From equation (1) and (2)

X =48 MW

f=60Hz

So, machine A operates at aload of 48 MW
While machine B will operate at aload of
80 — 48=32 MW
24. (c)
Expression for E.M.F. isgiven as
E. = 4.44 fNoK K
=4.44 x 50 x 240 x 25 x 103 x 0.9555 x 0.966

=1228.81 Valt
25. (b)
At half load
ll
2
R
(4} fl™2
( J x 600 = 150 watt
27. (d)
210
=——=15
aauto 140
I_l 1
o Qao
= |2 = aauto x Il
=15%x60=90A

84 |
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AtpointA,
L +1.=90
.=90 -1
= 90-60=30A
28. (b)
In a transformer
Niph — Vipn
N2ph V2ph
1_ 20
- 6 Vo

= V,,=1200Volt
V,, = V3V = V/3x1200

=2078.46 \Volt
32. (d)
Asthe given circuit is balanced because
A 15
10 30
o, Re= (5+15) x (10 + 30)
- Ng
3
34. (d)
By M.l. meter
2 2
o o (22
rms \/E \/E
=16.9115A
By PMMC meter
I =6A
avg
lms _ 1691, o)
lavg 6
40. (c)
In aseries RLC circuit,
_ XL =Xc
tane = R
_30-30_,
20
= ¢o=0°

or cosp=1

41.

43.

46.

47.

48.

Z=/(30-30)% + 20° = 20Q

V1002300 o
Z = 20/0°
i=5sin (ot + 30°)

(b)

RMSvalue of current isgiven as

33

=41.23A
(b)
Q = /3 (reading of wattmeter)
= 43x100=173.2 VAR
(d)

Fromthefigure

X(t)

N

(d)
R :RxR=B
eq 2
ad  C_=C+C=2C
T=R_C
eq Teq

R
= (Ej (2C)=RC

(d)

The voltage across the capacitor is give as

V()= v(1— e‘Rlc)
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d 1 _1 141.4220°
—Vc(t) = V| —e R =
a e (RCe ] 8+2),0°
EV © ) oV I .=14.142A
dt o T RCT T RC Output current has a wave shape
50. () !
¢ = (Pl - (Pg
_ 14142}~
snce’ (Pl =130° /_\ /\
and ¢,=—-20° 0 T 2n 3n
= 30° - (-20°) =50° | = Im 14142
ms— D - 2
54. (a
@ =7.07A > Hot wire
Vv S T _Im
@uw " G +C, Iavg—?
= Fo x150 =50V 14.142 _ 45A —>PMMC
10+ 20 =T, 7
55. () 65. (b)
Rt _p.1 Output will berectified half wave, then
1 =Rz
joCy joCy -
& i & rms: 7
C; G Now,  V_= Vev/2=5012
R C
- s _ C7 | = Ym
R2 Cl m R
58. (@) 5002 1
2 T 100 2
i=—t
T
| = Im
i = rms 5
and V. = L% 2
__1 05
L9 ( E,t] T2 2
i\ T 68. (b)
= — =constant Z=+R%+ (Zrcf.L)2
64. (a) = /202 + (21 x 50% 0.056)°
For PMMC and Hotwire = 26.640
V =100-£0° 69. (a)
= 100,/2sin(mt) |m — Same
=141.42 sin(wt) -+ For HWR Current
v Lo
"R msT D
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73.

75.

83.

Im = 2|I’I‘T]S
=2x50=100A
For FWR current

_Im
™ 5
= % = 70.71A
(d)
Pmax

Demand factor = Sum of connected load

= 1—25 =0.75
(©)
Running charge annually,
=45x1x15x% 365
= Rs. 24637.5
Fixed chargeannually = (Rs. month) x 12
= 1000 x 12 = Rs. 12000

Total annual bill = 24637.5 + 12000
= Rs. 36637.5
(b)
IL(RARHX ) =1 (R, +]Xg)
I Rqy + 1 X4

Il ~ Ry +Rs+iXpy
This ratio should be independent of frequency.
Preform rationalisation and put the imaginary part
equal to zero as

Rep + 1 X
Ry +Rs+ X

Rm+Rs— X,
Rm"'Rs_ij

Imaginary part is zero for frequency independency

(Rm + Rs)xsh _Xm(Rsh) =
(R, +Rg)? + X2,

(Rm +Rs)xsh :Xm(Rsh)
X Xm
(Rm +Rs) - Rsh

0

i.e., shunt time constant should be equal to meter
time constant.

85.

86.

88.

89.

(c)

R -P

cos 6 - Cos(tan_l {M}j

If, P, —P=0
= cost = cos(0) =1

X, 40 mA
|, =40mA
.= Zoma =5y
Y, 50 mA
I oo =50 MA
-t
Y 50mA
= 209
\
= S,>S,
(d)
Q=CV
and Q = (Galvanometer Constant) x Throw
=1x10°%x225
=225 Coloumb
V=15V
= 225%x10%=Cx 15
= C=15uF

(c)

By using potentiometer

Vactual:I x R

= 12=1xR
V_=I(R||60K)
N O.9=I><RX60K
60K +R

divideequation (1) by equation (2)

12 _ IRx(60K +R)
09  IRx60K

= R=20kQ

(D)

(1)

. (2)
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91. (b) 96. (a)
The following shows the maximum operating

temperaturefor different classes of insulation :
1.083V < 0.1 ohm
V =1.083+0531 Classes Temperature
=1614V .
Class A Insulation 105°C
0.531V = R(Let)
Class B Insulation 130°C
Class F Insulation 155°C
0531 = 1.614x R Class H Insulation 180°C
R+0.1
= R =49.03 millichm 99. (b)
95. (b) For DOL starting,
To ¢ 1 coso A%
Tstz oC | ——
§,= b, + (100% ¢,) = 20, V3
Toc ¢l cosq Tg,
T, =3
0,= b, + (100% ¢,) = 20, stz
= T,
I,=1,(0.75) _ Ty, = %
T, ¢,1, cos45°
100.(c)
T, ¢,1,c080, o 2¢, (0.75) I,-cos 30°
P
T 1 cosd5° S = Fc,ore
T, ~ 2x0.75 cos30° o
= T,=1837T, = 100\/% =70.7kVA

Increase to 183.7% of the original.

aoo
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