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A lamp having mean spherical candle power of
800 is suspended at aheight of 10 m. Calcul ate the
illumination just before thelamp

(@) 8000Iux (b) 8lux

(c) 80lux (d) 800lux
Hydrogen isused inlarge alternators mainly to
() Reduce eddy current losses

(b) Reduce distortion of wave form

(c) Cooal the machine

(d) Strengthenthe magneticfield

Two wiresA and B have the same cross-section and
are made of the samematerial. R, =800Q and R, =
100 Q. The number of timesA islonger thanB is
(@ 5 (b) 6

() 2 (d 4

In the circuit shown in figure, find the transient
current i(t) when the switch is closed at t = 0O,
Assumezeroinitial condition

5Q
X WY
O5H
50V —
0.08 F
T
(a) 50te”s (b) 50te™
(c) 100te™ (d) 100te0st

The Ebers-Moll model isapplicableto
(@) JEET

(b) BJT

(c) N MOStransistor

(d)y uar

Objective Paper

1.

800 F HTeA MAHIT AHeA R arel o b 10 &
A IX AT T ¥ | T B Bk 1 eI B I
IfoTy

(2) 8000Iux
(c) 80lux

IS Tl | BRgeH & YA Jedadr R e e
ST B

(Q) #aX 97 Bl @ HH FA

(b) T &9 &l &GPl ® B B

(c) =M= & T B

(d) Feebra & & Jogd g

31 AR A R B ¥ F9 IRd 1T & AR d G FHE
% 91 gL IR, =800Q 3R R,=100Q1 A, B

(b) 8lux
(d) 800lux

R T o @
@ 5 (b) 6
(c) 2 (d) 4

Al H a9 MU gRyy #, yrtes R g9
AT, 99 = t =0 R § 8 q9 @ik o1 i(t)
BIRECIIE LY

g
oy - 0.5H
- 0.08F
(a) 50teost (b) 50te™
(c) 1l00te™ (d) 100teo*t
TR-AId Hied e WX AT BIe &
(@) JEET
(b) BJT
(c) NMOS gifsteex
(d) UJT
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6. A DCvoltmeter hasasensitivity of 1000Q2 /wait .
When it measure half full scalein 100V range, the
current through the voltmeter will be
(@ 50mA (b) 100 mA
(c) 1mA (d) 0.5mA

7. A ddtadar transformer has aphase to phase voltage
transformationratio of a: 1 [deltaphase: star phase)].
Thelineto linevoltageratio of star-deltaisgiven by

a V3
@ ® 7
(©) a? (d) ?

8.  Which of the following motors can be runon AC
aswell as DC supply
(a8 Reluctancemotor (b) universal motor
() Repulsonmotor (d) synchronousmotor

9.  The power factor of the circuit shown in figure?

30 50 X, =6Q

MW\

(b) 0.6lagging
(d) 0.8lagging

(a) 0.75lagging
(c) 0.3lagging

10. The power factor of an AC circuit is given by

R X,
(a) ~Z (b) R

7 R
(c) R (d) X_L

11. A synchronous motor working at leading power
factor can be used as
(@) mechanica synchronizer
(b) voltagebooster
(c) phase advancer

(d) noisegenerator

£

10.

11.

% DC deesdier # 1000 Q/afe gofedt 81 5@ I8
100V ¥ & g ®hal WX AT A &, Al dieeHel |
yearfed g el el

(@ 50mA (b) 100mA

(c) 1mA (d) 0.5mA

T BT (3T ®€R) aRenfs § a: 1@ e
qreest IO S (ST &S 'R &) B

a
@ 7 (b)

3
© a% (@

o |G Sl

frfafad & & P-4 Jiex AC @R DC &g 0¥ 4t
oI T 2

(a) Tfser Hiex (b) @R Tqex

(c) uferpeor ex (d) Ferters Hrex
R § 39T T aRwY F R o F P

30 50 X

(@) 0.759g=rTH! (b) 0.6 gg=ATH
(c) 0.3 g (d) 0.8 ug=rmHt

AC qRuy F T o Rhed astiar S &

X L
(@) (0 o

TN N|=T

R
(© (d) X,
ST STkt oTeh TR GfETfere qedehliere HIC ol TN
fpe = ® fpam o T @
(a) T Jeahicrh
(b) e gEeX
(C) FaT STHER
(d) =T TR
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12.

13.

14,

15.

16.

17.

18.

19.

A 150 V DC motor of armature resistance 0.4 Q
has back emf of 142 V. The armature current is
(@ 100A (b) 10A

(c) 20A (d) 150A

Ascompared to full-waverectifier using two diodes
the four diode bridge rectifier has the dominant
advantage of

(&) higher efficiency

(b) higher current carrying capacity

(c) lower peak invese voltage requirement

(d) lowerripplefactor

Speed of the megger is kept at

(@) 160 rpm (b) 100 rpm

(c) 120 rpm (d) 140 rpm

Two 100 W, 200 V lamps are connected in series
acrossa 200V supply. The total power consumed
by each lamp will be watts

(a) 200 (b) 25

(c) 50 (d) 100
Thebiot-Savart's law is ageneral modification of
(b) Kirchhoffslaw

(d) Ampere's law

(@) Faraday's laws
(c) lenz'slaw

The active and reactive power of an inductive
circuit are 60 W and 80 VAR respectively. The
power factor of the circuit is

(@) 0.8lagging (b) 0.5lagging

(c) 0.6lagging (d) 0.75lagging

For which of the following the excitation control
method is satisfactory

(@) Longlines

(b) Low voltagelines

(c) Highvoltagelines

(d) Short lines

The type of protection that does not respond to
faults occuring beyond its zone even though the
fault current may through the zoneis

(a) Back-upprotection (b) Bus-bar protection

(c) Unitprotection  (d) Generator protection

12.

13.

14.

15.

16.

17.

18.

19.

MR uferd 0.4Q @ 150V DC Hrex & 142V &
s foa ared aa (emf) B | oTER AT fehet B
(@) 100A (b) 10A

(c) 20A (d) 150A

3l SHIE & WA A Pl X e &l g |, AR
SIS A &g ey 7 fpee ot gee B ©

() I=w &

(b) I=IR 9T dresh G

(c) T fRIER Udi dieest STaeaehdl

(d) Fr=t S o

W P A R Sl ®

(@) 160rpm (b) 100rpm
(c) 120rpm (d) 140rpm
a1 100W, 200V <79 200V F<TE X & & 38 80 ¢ |
uf <feq e e are faswell @ @u erl
(a) 200 (b) 25

(c) 50 (d) 100

e e fam e am dene @
(@) %R fam (b) = Fram
(c) = A (d) UfTeR fEm

T S U9 %l Tk S Wi Siferaa swst: 60W
&R 80 VARE | uRwy &1 AfRT o 1 &

(@) 0.8 gg=TH (b) 0.59s=H
(c) 0.6 ug=rm (d) 0.75Ts=Rme

ffiad ® & T forg Sos =T fafey a2t
%

(a) @it amg

(b) T aeest g

(c) o= deesT are

(d) B ame

T T I8 YR BH-41 & S ST & | aeT 8 arl
2N & T TfaRar Tel T, Wl 2, & O 39 o |

TR @&
(@) -7 T (b) SE-a G
(c) Ffe wEm (d) S¥REX GT&
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20. If Fistheload factor, thelossload factorisgiven  20. 3ft F ¥R o5 &, @ &1 W) o1 fohd gabme gerfan
by ST
(@) 0.35F +0.7F (b) 0.25F + 0.75F (@) 0.35F + 0.7F (b) 0.25F + 0.75F2
(c) 0.25F* + 0.85F  (d) 0.75F + 0.25F (c) 0.25F2+0.85F  (d) 0.75F + 0.25F
21. Ina 3% digit voltmeter, the largest number that 21, 3% 31T dicedier ¥ ufed & ST g acll 999 T8t
can beread is e 1 B
(8 9999 (b) 0999 (@) 9999 (b) 0999
(c) 1999 (d) 5999 (c) 1999 (d) 5999
22. In suburban services as compared with urban  22. TRE #d1 &I JoT § ITTRA Haret §
SVICe _ & _ (@) T T FH BT & Ak G = T S
() thecoasting periodissmaller but free running S d
periodislonger
(b) thecoasting period issmaller (b) TE= T FH B ©
(c) thecoasting periodislonger (¢) T T oA A B
(d) the coasting period and free running periods
are S0 (d) T T99 IR T A 999 % aEs endl ¢
23.  Quadrilateral speed time curveis used for 23.  FFYS T FA T B TEAN e [ R S @
(d) goodslineservice (b) sub urban service () W @A gar (b) IUTHE Far
(c) urban service (d) mainlineservice (c) TR #ar (d) &g A ad
24.  Whichof the following motor will giverelatively 24,  frfefad 7 -t Hiet SR i Sa qe-aTmger
high starting torque 0
(@) Shaded pole motor (a) @ifed ga [
(b) Capacitor start motor (b) e yafdd Hex
(c) Capacitor run motor (c) | =ferd Hiex
(d) Split phase motor (d) fawer e Hiex
25. Thecurrent inreversebiasin P-N junction diode 25. PN-Si#s @S # Ydiay SIRFERY & oy 9 & gt
may be ¥
(a) between 2A and 5A (@ 2A IR BA T d=
(b) few micro or nano amperes (b) B T a1 A AR
(c) few milli amperes (c) %® fel U
(d) between 0.2 A and 2A (d) 0.2A 3R 2A 3 I
26. The repulsion-start induction run motor is used 26. gfESCT-yafid IROT-A1fId AleX & TN fhe BT |
because of fepam e ©
(a) high starting torque (a) I=F Ha aa-aaTgel
(b) good power factor (b) I wfekT orR
(c) highefficiency (c) = asran
(d) minimum cost (d) =9 @
122 | Engineering Career Tutorial (ECT)
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27.

28.

29.

30.

31.

32.

Which of the following is non-linear circuit
parameter

(@) Trangstor

(b) Inductance

(c) Condenser

(d) Wiredwound resistor

The B-H curve is used to find the mmf of the
section of the magnetic circuit. The sectionis

(a) vacuum

(b) ironpart

(c) argap

(d) bothiron part and air gap

A terminal where three or more branches meet is

known as
(@) mesh (b) node
(c) terminal (d) loop

For V-curves for a synchronous motor the graph
is drawn between:

(a) armature current and power factor

(b) field current and armature current

(c) terminal voltage andload factor

(d) power factor and field current

Bundled conductorsin EHV transmission system
provide

(a) increased coronaloss

(b) increased line reactance

(c) reduced line capacitance

(d) reduced voltage gradient
Weldingisinjuriousto eye because of

1. infraredradiation

2. ultraviolet radiation

Among the above two, choosethe correct onefrom
thefollowing choices

(@) both are wrong

(b) 1aoneiscorrect

(c) 2iscorrect

(d) both are correct

27.

28.

29.

30.

31.

32.

frifafaa & & @1 oifRes aRuy W @
(a) givreex

(b) REA

(c) HaiRA

(d) TR Fsferd Tfcee

FHE TR & R A & mmf 510 B & e
B-H % &1 WA fam S @

(a) Frafd

(b) e «rr

(c) g i

(d) @ T SR arg sfeR A

fore e oX i a7 aTfees IRt fedt B, S 9 e
g

(@) < (Fa1) (b) -

(c) e (d

s Aex & faw V-am & g a s 99
ST ST 2

(8) SR aRT iR AfR T

(b) &= 9T A e g

(c) =it et SR AR o

(d) aferT o X & &

Al F==1 dicedt (EHV) §=71 § fesd =il 4 0
oy 2

(a) =t g fdie e

(b) sgr gem @ ufqEra

(c) =i g2 @A e

(d) =% & det wEvr

1. 3fate fafemeer

2. OISR fafReer

Sug a1 & | Rl o @ e faskedt § 9 =
HITT

(a) = T §

(b) Faw 142 2|

(c) Fad 2% 2|

(d) = =2 |

Engineering Career Tutorial (ECT)

| 123



SSC-JEn - 2014(M) | Objective Paper

Electrical Engineering

33. The rated speed of a given D.C. shunt motor is  33. .4 wreduyr Arex & faika wfd 1050 rom 2 1 36
1050 rpm. To run this machine at 1200 r.p.m. the 9l Bl 1200 rpm O =l & forg e § & e
following speed control schemewill be used i T @ & SN T S
(a) Varyingfrequency (a) afRecsier e
(b) Armature circuit resistance control (b) emerR aRwe gy e
(c) Fieldresistance control () & ey s
(d) Ward-Leonard control (d) ar T sferdre

34. After closing the switch ‘s’ at= 0, thecurrenti(t) 34. ST 7 F9MT T Jeas & fag 'S &l t=0W I8 &
atany instant ‘t’ in the network shown in the figure: % a1% oI i(t) ReET o e 't X A en-

S 10 S 10
7 MM - 7. MWW
i()— i(t)—
10V § 0.01H 10V T § 0.01H
(@ 10-10e™™ (b) 10+10e™ (@ 10-10e™™ (b) 10+10e™
(c) 10-10e™ (d) 10+10e™™ (c) 10-10e*™ (d) 10+10e™™
35. Toincreasetherangeof anAC ammeter youwould 35, ug AC UHRT &1 39 9gH & U o1y fhaes w&m
use HEI-
(@ A condenser across the meter (@) HIeX I G
(b) Current transformer (b) &Y gReME
(c) A potential transformer (c) fawa ufonf=
(d) An inductance across the meter (d) #HeX W aa
36. Thevoltage across5 H inductor is 36. 5HI® WX dleest
2 30t ;t>0
v(t) = 30t°, t>0 v(t) =
0, t<0 0O ;t>0
Find the energy stored at t = 5s. Assumezeroinitial YRFHT &7 7 AFEHT t =55 W FAed Hofl a1
current. HifTe-
(8) 312.5kJ (b) 0.625 kJ (a) 312.5kJ (b) 0.625kJ
(c) 3125kJ (d) 156.25 kJ (c) 3.125kJ (d) 156.25kJ

37. Theenergy storedinthemagneticfieldof asolenoid 37,  10A & 9T &7 987 #13 arell a¥ 3 1000 B3 F s+t
30 cmlong and 3 cm diameter with 1,000 turns of 30 cm &= oY 3 cm &g arel IR @ EisEe|
wire carrying current of 10Ais a7 § Bpae Sott 19U EN-

(a) 1.15J (b) 0.015J (a) 1.15J (b) 0.015J
124 | Engineering Career Tutorial (ECT)
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38.

39.

40.

41.

42.

In apower plant if the maximum demand onthe 38.

plant isequal to the plant capacity, then

(@)
(b)
(c)
(d)

is

(@
(b)
(©)
(d)

load factor will be nearly 60%

plant reserve capacity will be zero

diversity factor will be unity

load factor will beunity

Theleast expensivefractional horse power motor ~ 39.

motor

shaded pole

A.C. series

capacitor start

split phase

Which of thefollowing conditionisNOT mandatory ~ 40.

for aternatorsworkingin parallel ?

(@)

(b)

(c)
(d)

Find the current through 5Q resistor

(@)
(c)

Anisolator isused in serieswith Air blast circuit  42.

10A T)

The alternators must have the same phase
seguence

The terminal voltage of each machine must
be the same

The machines must have equal kVA ratings
The alternators must operate at the same
frequency

20  Zs50

35A (b) 7.15A
5A (d) 2.85A

Breaker employed at UHV lines because

(@)
(b)
(c)

(d)

CB lifeisenhanced with the use of isolator
current to beinterrupted will belarge

gap between CB contactsissmall so anisolator
isused to

gap between CB poles is small switch off
voltage

41.

ferEe @a= o gfe HoE X A AT G Bl e &
SR B, dl A BT

(@ R o1 T 60% 2l S

(b) @= & M= emar g &1 S

(C) FAf¥=Tem o1 THe &1 S

(d) ST o1 Tebel &1 S

qga F9 AL Nifars @19q orfeRd Wex Hra-d WY
2 B

(@) Tw.Hl. g

(b) eifew ga

(c) et yafdad

(d) fawert s

TR afEnterd gemadt & o frfafad § & -8
fRafey erfvard w8t 27

(8) TImEdl | FHM dHell AR BT A6y

(b) T Tl F1 HAA dicest FHN BT AT

(c) |t @ FHF KVA Heer 29 =fee

(d) JEdl 1 FHE AR IR GiEed el =fey

5Q gfeRiges ¥ 9 Yared T 5q dife-
10A(%) 20 350

(@ 35A (b) 7.15A

(c) 5A (d) 2.85A

T I deedt (UHV) d=+r & &1 aren aied e
(Gr.ar.) & | foereed & SERT SfEe 7 a4 R S @

() [Tl &1 W& &9 § 9Rey fqheE @
FEfIf s S 2 |

(OEEIEEAEEIEES T

(c) uRuey faaee duet & dr= ofawa &9 &rm, e
feRTeTr 1 UANT dieest b &% Y @ fore fha
M B |

(d) uRuy fodie gaf & = ofaaa &9 2 2 |
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43. Diversity factor has direct effect on the 43. R o # R R e geE e e
(a) Operating cost of unit (8 I @ TRER A
(b) Fixed cost of the unit generated (b) Searied g i T AN
(c) Variable cos of the unit generated (c) Iwfed giHe @l aREdl ar
(d) Bothvariableand fixed cost of unit generated (d) Iifed g @ aRer ofX Fred aFt amd
44. Regulation of analternativesupplyingresistiveor  44. UfeRigs a1 3% R & < H a TEds H
inductiveloadis e e 2 @
(@) infinity (b) aways negative () oraRifEa (b) =AM FOTHS
(c) dwayspositive (d) zero (C) BHeT & IcHh d =
45. Thehighest transmission ac voltagein Indiais 45, 9T # I=aad . diees e @
(@) 1750kV (b) 132kV (8) 1750kV (b) 132kV
(c) 220kv (d) 400kv (c) 220kV (d) 400kV
46. Point out the WRONG statement 46. T FHAT TR
The magnetising force at the centre of a circular JOHR FETll & P T G o
coil varies (a) TqH! Brear & uicg
(a) inversely asitsradius (b) T IEF B F A F AT
(b) directly asthe number of its turns (c) T e & oy
(©) df rectly as.the cu'rrent (&) A T B & e
(d) directly asitsradius
47. Therotor slots, in an induction motor areusually ~ 47.  SReT HIeX #, ST T@iE AR T A & FHIR TEl
not quite parallel to the shaft because it G|
(a) improves the power factor () 9feRT T I TBwT ¢ |
(b) improvestheefficiency (b) TE Tl F o 2 |
(c) helpstherotor teeth to remain under the stator (C) WX & T Fl WeX & qial & A @ H Teih
teeth BT B |
(d) helpsinreducing thetendency of therotor teeth (d) rex Fi @ B We & Al & A @ B TG
to remain under the stator teeth P FH B H TEE A & |
48. If a 10uF capacitor is connected to a voltage 48. 7ft 10 pF g & V(t) = 50 sin2000t V & aice
sourcewith v(t) = 50sin 2000t V , then the current =g 9 e fear A, a defe § garfed ey fhaet
through the capacitor is A gl
(@ 10°cos2000t (b) 5x10*cos2000t (@) 10°cos2000t (b) 5x10*cos2000t
(c) cos2000t (d) 500c0s2000t (c) cos2000t (d) 500c0s2000t
49. Inaseriesresonancecircuit, theimpedanceat half ~ 49. <@ gl 9RUY H, et 9Ifer Sgfai 9¢ Sferamen
power frequenciesis: fepatt 2t B-
R R
(@ 2R (b) N (@ 2R (b) NA
R R
(©) V2R (d) 2 (©) V2R (d) >
126 | Engineering Career Tutorial (ECT)
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50.

51.

52.

53.

54.

55.

56.

A 10 Q resistiveload isto be impedance matched
by atransformer to asourcewith 6250 of internal
resistance. Theratio of primary to secondary turns
of transformer should be

(@ 25 (b) 10

(c) 15 (d) 20

The synchronous speed of athree phaseinduction
motor having 20 poles and connected to a 50 Hz

sourceis
(@ 1200 rpm (b) 300 rpm
(c) 600 rpm (d) 1000 rpm

A circuit with aresistor, inductor and capacitor in
seriesisresonantof f, Hz. If al thecomponent values
are now doubled the new resonant frequency is

fO

@ - (b) 2,

f
© fo @ =

A 2cmlong coil has 10 turns and carries acurrent
of 750 mA. the magnetising force of the cail is
(@ 375AT/m (b) 225AT/m

(c) 675AT/m (d) 450AT/m

A consumer has annual consumption of 700800
units. If hismaximum demand is 200 kW. Theload
factor will be

(@ 70% (b) 20%

(c) 40% (d) 50%

The rated voltage of a 3-phase power system is
givenas

(@) peaklinetolinevoltage

(b) rms phase voltage

(c) peak phase voltage

(d) rmslinetolinevoltage

For ahaf waverectifier sinewavetheripplefactor
is

(@ 1.00
(c) 1.45

(b) 1.65
(d) 1.21

50.

51.

52.

53.

54.

55.

56.

T 10Q iy 9 Fl GRenHE & 6250Q
HiTD Jfy ard S & Jiaen SAgeT g S
qRenfE % grafd ot fadEs &3 & Agaa
BT

(@ 25 (b) 10

(c) 15 (d) 20

2033 it 50 Hz & & 31 dH-%1 @ diex &l
A T foRatt Bkl @

(&) 1200rpm (b) 300rpm
(c) 600rpm (d) 1000rpm

e # AR, I AR darie ga urey f Hza
S © | 379 A A gk A RN G B AT g

ql 2 gl g e 2
f
@ 2 (0 2,
fO
© f, @ =

T 2cmadl Freed # 105X & & 750 mA #1 &
yTfed Bl © | HISE H Fradh al el ¢

(@) 375AT/m (b) 225AT/m

(c) 675AT/m (d) 450AT/m

U SUHIE 7,00,800 AT F ItE TIq HIAT ¢ |
afe IFH aAferRaH AT 200 KW 8t & 1Y 0T
]

(@) 70% (b) 20%

(c) 40% (d) 50%

3% fergd gommel & (iR dieest I fa Tehr agia
ST &

(a) frex @A % WA Ao

(b) rmso dieest

(c) freEr & dieest

(d) rmsTES & TR dieed

e T fsega s A & U S 6 72
(8) 1.00 (b) 1.65

(c) 145 (d 121
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57.  Which one of the following bridges is generdlly 57. mgfi X deaikar & ot A9 & fdw o o
used for measurement of frequency and also frfafad & & frd &g &1 93 e S 87
capacitance? (a) faus &g (b) &g
(&) Weinbri dgﬁé (b) Hay’§ brldge (©) (@ T
(c) Owen’s bridge (d) Scheringbridge

58. Two voltmeter of (0-300 V) range are connected 58,  ¥51 (0-300V)3 31 dicesiey ws T8 qRuy § g
inparallel toaA.C. circuit. One voltmeter ismoving @% 2 1 0% JiccHicy T A8 2T & 2 A 200V T
iron type reads 200 V. If the other is PMMC F 21 A a0 PMM C 39T 2 dl 39l TSR
instrument, itsreading will be T B
(8 1274V (b) dlightly less200V (@) 1274V (b) 200V & B FM
(c) Zero (d) 222V (c) = (d) 222V

59. Theleast number of 1-¢ wattmetersrequiredto 59, 3¢, 4 Tl & wiRd aﬂq—gﬁa AR ERT 5 EERl
measure total power consumed by an unbalanced F B U H A B U I fpam 1-¢ dferiet
load fed froma 3¢ , 4 wire systemis F STETEHAT BN
(@ 4 (b) 1 (@) 4 (b) 1
() 2 (d) 3 (©) 2 (d) 3

60. Total capacitance between the pointsL and M in g, o & L AT M fé[:geﬁ 3 a9 H BIEGIREGI
figureis 2
L W wAodr, LW NWolrp

1 1 1 | | 1 |
| ]
llulF ” ‘:‘ulli
14F 0 1F I
1F 1F
() 4.05uF (b) 1.45pF (8 4.05uF (b) 1.45uF
(c) 1.85puF (d) 0.05pF (c) 1.85uF (d) 2.05uF

61. EMFinducedinacoil rotatinginauniformmegnetic g1, us gq g & 7 g ard gred § 3R fEm
field will be maximumwhen the e a9 (emf) & FAaH BT
(a) Rateof cuttingflux by thecoil sidesisminimum () ST o wgdt BRI e ARETE A o |
(b) Fux linking with thecoil ismaximum (b) v Frec § Haw AT AT o |
(c) Rateof change of flux linkageis minimum (c) v cifiaTe Hewsar P gRade & <A & |
(d) Rateof change of flux linkage is maximum (d) S fare demar # uRad &x e & |

62. |If resstanceis 20Q2 and inductanceis2H inaRL g2, gfr RL i aige & gty 20Q SR IRea 2H B,
seriescircuit, then time constant of thiscircuit will be o =@ GRUY F Fa ReGE F1 B
(8 100s (b) 0.001s (a) 100s (b) 0.001s
(c) 0.1s (d) 10s (c) 0.1s (d) 10s
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63.

64.

65.

66.

67.

68.

When therotor of athree phaseinduction motor is
blockedthedipis
@ 1

(c) 0.1

(b) O

(d) 0.5

The positive, negative and zero sequence
impedances of 3-phase synchronous generator are
j 0.5pu, j 0.3 puandj 0.2 pu respectively. When
symmetrical fault occurs onthemachineterminals.
Find the fault current. The generator neutra is
grounded through reactance of j0.1 pu

(@ —3.33pu (b) —j 1.67 pu

(c) —j2.0pu (d) —j2.5pu

Transient currentin RLC circuit isoscillatory when

C L
(a) morethan 2\/E (b) lessthan 2\/2

C L
(c) lessthan 2\/E (d) morethan 2\/2

For average val uesof load current, current chopping

thevalueof Ris

occursmore frequently in

(@) VCB's (b) OCB's

(c) ACB's (d) SF.CB's

A BJT issaidto be operatingin the saturation region

if

(@) Boththejunctionsare forward biased

(b) both the junctions are reverse biased

(c) B-Ejunctionisreversebiased and B-Cjunction
isforward biased

(d) B-Ejunctionisforward biased an B-C junction
isreverse biased

Themutural inductance between two unity coupled

coilsof 9H and 4 H will be

(@) 36H

(b) 22H

(c) 6H

(d 13H

63.

64.

65.

66.

67.

68.

ST T BT &l SROT HIeY &% oish bl FeEg Y [T ST
g, a1 Uo7 e el &
@ 1

(c) 01

(b) O
(d) 05

3% TIHIEF T & EE, FOMHE AT LA
TR Sfcraran sAg: j0.5 puu., jO.3 p.u. 3T j0.2 p.u.
I | Bl & o AL 2 9 et A e € |
A9 ORI IO 9 T g j0.1 pu.
gferETd | el qEufhd &

(@ —3.33pu (b) —j 1.67 pu

(c) —j2.0 pu (d) —j2.5pu

RLCuftwer § Ra1 99 oo 8 UX &1feTeh & &

2 B
C L
(@) 2&@ afE (b) 2@@@

C L
(©) 2&1‘#@ (d) 2\E@raﬁw

X 4T & 9d A & g fFed ar e a-an
2T B

(@) VCB's
(c) ACB's

BJT &1 Hgfid &= # aRenfard 21 & %8l Sl ©

(a) T I SR I AT Bl

(b) =@ 3 StFe e S &

(c) g &2, S weiig Aa & ofX &4, S
A 2

(d) 5ig 1.3, Se™ oW AT 8 X A8, e
eitg A 2

(b) OCB's
(d) SF.CB's

9H &Y 4H Fi 31 g7 gRAa FEsid! & &= TRER®
U fepereT BT

(@) 36H
(b) 22H
(c) 6H

(d 13H
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69. Determinethevoltageat point Cshownbelowwith  69.  9-8ud & Tea & e aiu M C g W diees &
respect to ground I
1000 1000
120V == C 120V — C
50Q 500
(@ 80V (b) 120V (& 80V (b) 120V
(c) 40V (d) 71V (c) 40V (d 71V
70.  Theefficiency normally obtainedinacircuitunder 70, e fage sferer & Referdl o aiter & wm=ra: o
the conditions of maximum power transfer is Zerdr fhaet 2l B
(@ 100% (b) 25% (a) 100% (b) 25%
(c) 50% (d) 75% (c) 50% d) 75%
71. A magnetiskeptinthemediumof air surrounded  71. w% o1 a@d | R A & Wed § g W@ T
by an iron ring. The magnetic lines of force from T 4 a0 FEHF T Al e
the magnet will be (a) @™ ¥ a5 &
(@) Verysmallinthering (b) 7 & i
(b) Crowdedinthering 5 it
C) g ¥ oA
(c) Passing out of thering (©)
(d) Evently distributed withinthering (d) @ % ST T faRa
72.  Which semiconductor device behaves like two  72.  HF-Hi e IR T 81K, & M TR B
SCR's? &?
(a) Triac (b) MOSFET (@ Triac (b) MOSFET
(c) JFET (d) uJT (c) JFET (d) uJr
73. Three resistors, each of ‘R are connected in  73. 91 'R' Q& dF afcig® ) & I8 g0 & | 9 Scal
star. What istheval ue of equivalent deltaconnected A 2 wfere F1 A A A
resistors
R
R (8 3RO () 50
(8 3RO (b) 5
R
R —Q
(©) 2RQ @ 3O © 2rQ @ 3
74.  Super position theorem can be applied only to 74. SRR GRY H TN UHEE s fore R S aean
(@) bilateral networks e
) | ctwork (a) famiias Seam
inear networks
(b) Y weas
(c) non-linear networks (©) FaF Feat
(d) linear bilatera networks (d) Y famfias Jeam
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75.

76.

7.

78.

79.

80.

81.

Moving coil (PMM C) and moving iron instruments
can bedistinguished by observingits

(@) sizeof terminals (b) pointer
(d) scale

In afluorescent tube circuit, the function of choke

(c) range

isprimarily to

(a8 improvethe brightness
(b) initiatethedischarge

(c) reducetheflicker

(d) reduce the starting current

The magnetic field energy in an inductor changes
from maximum value to minimumvaluein 5 msec
when connected to anA.C. source. The frequency
of the sourceis

(@) 500Hz (b) 20 Hz

(c) 50Hz (d) 200Hz

Thedistribution lossesthat the utility sufferswhile

transferring power from generating station to the

consumer is accounted under

(8) Maintenance cost (b) Fixed charges

(c¢) Runningcharges (d) Cost of fuel

The magnetic potential difference in a magnetic

circuitisgiven by

(& BIH (b) HJ

(c) BI (d) HI

Two el ectric bulbs have tungsten filament of same

thickenss. If one of them gives 60 W and the other

gives 100 W, then

(8 60 W and 100 W lamp filaments have equal
length

(b) 60 W lamp filament has shorter length

(c) 100W lamp filament haslonger length

(d) 60W lamp filament haslonger length

A capacitor with noinitial charge at t = « acts
(b) Voltage Source
(d) Short-Circuits

(@) Open-Circuit

(c) Current Source

75.

76.

77.

78.

79.

80.

81.

99 Frsal (PMMC) 3iR ga dlig SUHT &l &
IGHT TS ST Tl &

() <fi+al &1 e (b) HEa®

(c) W () (d) ergam

gfafeder (RIEe) Tga aiag H, = &7 w5
e &9 9 R

(a) TgF & T9F & TG

(b) TEIROT @ U T

(C) THTO1 &l FH B

(d) wadt 4RT B FH B

I T 8 Sl TE. Sid 8 S 99 W 5m
secH AT AM & A A § 9ad Ak ¢ | @
% AGRT el B
(@) 500Hz

(b) 20Hz

(c) 50Hz (d) 200Hz

e seaferal &l SRS R A IUHH Hl g &
YT X T B ATl ettt @l o Sfid 7 argiteha
fepar e 2

(a) ST AT (b) FEa g9

(c) = IR (d) 2aw @t @

el URUY o e fa9d SR I fREd a9 S
5

(8 BIH (b) HJ

(c) BI (d) HI

3 faggd acalt 9N Aier & e fhanie © | 3k
q T 60W 3T & S gE 100W

(@) 60W &k 100W a7 fpamie sRer o & o
(b) 60W v fhemiie 9 g ol &

(c) 100W & ftpare st g @ &

(d) 60W & fbamie gt @iE a1 &

t = oo O I TR STALT AT e o rd Hdell &
(@) g urw (b) A =i

(c) a1 &= (d) wg aRuy
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82. Danger 440 V plates are 82. "mad 440V" F i 7 Bl B
(a) informal notices (b) danger notices (8) erfioeie gaeme () EeRT G
(c) cautionnotices  (d) advisory notices (c) eI T (d) TRt e
83. Find R, for thecircuit showninfigure 83. i § &9iT U 9RuY F U R, S HiT-
R, R,
AW MW
— 100kQ 2R, R, — 100kQ 2R, R,
10mA 40 mA 10mA ¢ 40 mA
(@ 25megaohm (b) 25milli ohm (@ 257 3 (b) 25 fifett ot
(c) 250hm (d) 25kiloohm (c) 2530 (d) 25 fFar i
84. Thepurposeof chokein afluorescent tubeisto  84. wftdifasia (Fgeide) Tga & =i &1 SIS 41 &
(a) increasevoltage momentarily (@) dlcest F A TG
(b) decrease current (b) oI I T
(c) increase current (C) oI & FGT
(d) decrease volatage momentarily (d) eSSt Hr &M T
85. A 3-phase4poleinductionmotor workson3-phase  85. @& 3-%5 4 gdid U301 HieX 3-%8 50 ¢/s q@E W
50 Hz supply. If the slip of the motor is 4%. The T &1 afE Hiex ® quer 4% 2, o adfas T
actual speed will be fepeT B
(@) 720rpm (b) 1550rpm (@ 720rpm (b) 1550rpm
(c) 1460rpm (d) 1440rpm (c) 1460rpm (d) 1440rpm
86. Asper|Erulesthepermissiblevariationof voltage  86. IE I & AR IUHRT & [T ST dees] far=ar
at the consumer end is feperT B
() +6% (b) +10% (a) +6% (b) +10%
(c) +12% (d) +2% (c) +12% (d) +2%
87. Inwhichsingle-phase motor, therotor hasnoteeth  87. g usha ol @eY &, WX & &S afd a1 KIS |
orwinding grar
(8 Universal motor (b) Split phase motor (a) wrEREE Aex (b) fa9ad &am Aiex
(c) Reluctance motor (d) Hysteresis motor (c) ufses Hrex (d) feee¥fa \ex
88. Two DC series motors connected in serries draw 88, sfwar § SEI & DC fear Aiex aaE & o1 | adt &
current | from supply and run at speed N. When the A 7fd N 9% Il 2 1 g 32 &1 A} & g 4R’y
sametwomoatorsareconnectedinparald taking current | ST TEFAY SIS 3o S, o Uds Hie} i T R
| from the supply, the speed of each motor will be 2rft
@ > 5 N @ ® N
(c) 2N (d) 4N (© 2N @ 4N
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89.

90.

91.

92.

93.

Using Millman’s theorem, find the current throughg9.

theloadresstance R, of 3() resistance shownbelow

%39 %3(2 %39 § R
S T

16V 24V
(@ 12A (b) 4A
(c) 6A (d) 8A
Anideal votlage source should be 90.

(a) infinitesource resistance
(b) largevalue of emf
(c) small value of emf

(d) zero source resistance

Consider a constant uniform magnetic field. A 91

conductor moves across this field at a constant
velocity. The emf induced in the conductor is
termed as

(@) Self-Induced emf

(b) Induced emf

(c) Statically Induced emf

(d) Dynamically Induced emf

A generating station suppliesthe following loads  92.

15000 kW, 12000 kW, 8500 kW, 6000 kW and 450
kW. The station has maximum demand of 22000
kW. Calculate the diversity factor

(@ 1.91 (b) 0.52

(c) 0.52 (d) 1.34

A magnetic circuit carries a flux ¢, in the iron  93.

part and a flux d, in the air gap. Then leakage

coefficientis

@ 6o, (b) (%
9

(c) o (d) g xo;

T S 1 SR &3 e &S T 3Q uRRE R
7 yarfed 4T A S

%3(2 %3(2 %39 § R
% 7 T

16V 24V

(@ 12A (b) 4A
(©) 6A (d) 8A
T e dices] &Nd ¥ 97 M1 anet

(@) eTRfHa &a gfoy

(b) feega arfed st 1 gga ==

(c) fege anfed &t 1 &g A

(d) = &a gieg

Ueh FHN T & T =R I | U =1 39 &

R T 3 W gEd | = § 9Ra g afed @
(emf) & F1 F=d &

(@) @-9RT faEa arfed &

(b) e fga afed aw

(c) W& w9 § IRA fogpa arfed &

(d) s &9 | R fga arfed &

T TRIET &5 Ffaiad 9% & g<E & s |

15000 kW, 12000 KW, 8500 kW, 6000 kW 31X 450
KW &5 @I Afeendd |Fm 22000 kKW & 2 | e

T H AT BT
(8 1.91 (b) 0.52
(c) 052 (d) 134

U EHE I die 9§ Al ¢ o ag &
AETE ¢ Selted e 2 | e o e 2

4
(@ o, (b) Y
(c) by (@ ogxd
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94. Themaximumdemand of aconsumeris2kWand ~ 94. I« &l atferpam "1 2 KW B ofR See 3w Fott
his daily energy consumption is 20 units. Load gud 20 g 2 | SHE W) 0Tk AT BRI
factor is (@) 21% (b) 10.15%

(@ 21% (b) 10.15%
(C) 41.6% (d) 50%
(c) 41.6% (d) 50%

95. Awheat stonebridgehasratioarmof 100002 and  95. ©% e w9 dg § 1000Q X 100Q Ffeieg &
100Q2 resistances, the standard resistance arm I G &, AW e 9o § 1000, 100, 10,
consistsof 4 decade resi stance boxesof 1000, 100, 1Q AT % 42915 U0 99 Bl 8 | 39 Fae 4
10, 1Q steps. The maximum and minimum value R orema wferel &1 eifersRa oY gaaw A F
of unknown resistancethat can be determined with fopar o1 |har ® & ey qdze
this setup are (8) 1111000,10Q (b) 111100Q,1Q
(8) 111100Q,10Q (b) 1111000Q,1Q

(€) 11110Q,10Q  (d) 100000, 100
(c) 11110Q,10Q  (d) 10000 Q, 10 O

96. Thevenin's equivalent voltage and resistance6. & T Mgy & Feaw & o =fiva A @k B3 d=
between theterminal A and B for network of given Sfaf T TG dieest ST Ffaie T e
figureis

50 15Q
50 150 |
la 10V = A L 20v
10V = 5 — 20V B
1 I
(8 25V, 1250 (b) 25V,3.75Q (@ 25V, 1250 — (b) 25V,3750
(c) 125V,375Q  (d) 125V, 250 e - (@) 125V,250

97. Low frequency operation of AC seriesmotor in ~ 97.  &&H°T AN § AC S@en &l Hiex & =1 g

traction application AT & T B §

a) Improvesitscommutation but starting current

()_ P g (@) Tu® g URac Jear & Afed & dedl ¢
increases

(b) Improvesits commutation property but pf and (b) TaaE fog ufRacH Fgar ® Afed pf @R ngear &

ed

M TECLCE] (c) 3o fasg ufkac, pf ofiX err Jd &

(c) Improvesitscommutation, pf and efficiency

(d) Adversely affects commutation but pf and 1 (d) feeg ARl OX i o Teell 2 afe pf oft
improves n & 8

98. Thespeed of ap-polesynchronousmachineinrpm 98,  p-ya ged@fes A= &1 fa rpm & fred garfd

isgiven by EI
120f 120f
(& 120f P (b) 5 (@) 120f P (b) 5
120P 120P
© — (d) /120f P © —— (d) 120f P
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99.

100.

Which of the following motor has high starting  99. fr=ifafad & & ffg Hiey & 3= gaa aa-3mgel 2

torque? 2-

(& synchronousmotor (@) Feuewiicrn HqeX

(b) AC series motor (b) AC @t diex

(c) DC series motor (c) DC & HieX

(d) induction motor (d) IReT HIeY

What is the order of minimum displacement that ~ 100. HeTRa IRM@HE (SFECgET) | 910 S T A A

can be measured with capacitive transducers ferenmas 1 9 B

(@ 1x10%m (b) 1lcm (@ 1x10¥m (b) 1cm

(c) 1mm (d) 1um (c) 1 mm (d) 1um

Oao
Answer Key

1 B 2 C 3 * 4 C 5 B
6 D 7 D 8 B 9 D 10 A
11 C 12 G 13 C 14 A 15 B
16 D 1174 C 18 D 19 C 20 B
21 & 22 C 23 C 24 B 25 B
26 A 27 A 28 B 29 B 30 B
31 D 32 D 33 C 34 A 35 D
36 D 37 & 38 B 39 B 40 C
41 D 42 G 43 B 44 & 45 D
46 D 47 D 48 C 49 C 50 A
51 B 52 D 53 A 54 C 55 D
56 D 57 A 58 C 59 D 60 D
61 D 62 C 63 A 64 B 65 B
66 A 67 A 68 C 69 C 70 C
71 B 72 A 73 A 74 D 75 D
76 B 77 C 78 C 79 D 80 D
81 A 82 & 83 D 84 A 85 D
86 A 87 D 88 D 89 B 90 D
il D 92 A 93 B 94 C 95 C
96 C 27/ & 98 B 99 C 100 D
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Solution
1. (b) R
Illumination, S = R =1000
FSD
_ 1cosh V,, =100V
' R_ =1000x100=100 k)
0=0°
=10 | = i
r=10m TR
| =800 candela Vv 100
Putting these val ues, then Vv % == 50V
800cosO
E=———=8 lux (lumex /m?
10° ( ) —— ~A=05mA
m 100x10
2. (¢
: (d)
To cool the machine )
Given,
3. ()
RA I NphA = VphA :E
A A vV, 1
R, I N oh., s
800 _I, Vinl S Vs
- 100 1, V.
md Vphgar ZTL
= |, =8lg , 3 . :
So, no aption matches Putting these valuesin equation (1)
4. (© Vo, _ Vi _a
. . o V., L /NB 1
Theexpressionfor I(s) for seriesRLC circuitisgiven e =
as(in Laplace or s-domain) Vi, a
9 ~——a> e
S =
L(SZ+IES+R1CJ or Vi zﬂ
VLA a
50 d
= I(s) = @
0_5(52 PRI ] Power factor,
0.5 0.5x0.08 R
(9 =10 =7z
= =TT
(s+5) ) (5+3)
. B B l 2 2
i) = L(1(9) = L 002 J(5+3)° +(6)
(s+5)
8 _ 0.8
i(t) =100te™ = 0
6. (d) PF. lag (duetoinductive circuit).
Q
=1000 ——
S Volt
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10. (a)
cos 0 = E
Z

11. (¢
Phase advancer because at | eading power factor, the
synchronous motor isoverexcited.

12. (c)
Given, V =150V
R, =0.4Q
E =142V
Armaturecurrent
| = V-E,
Ra
4 150-142 _20A
0.4
13. (¢

Advantage of lower peak inverse voltage requirement.
PIV for 4 bridges,
FWR =V,
PIV for 2 bridges,
FWR =2V,
14. (a)
160 RPM
15. (b)

— 20V ——

Power consumed by each Lamp

=|2><Rl=|2><R2
= (0.25)2 x 400 = 25 Watt
17. (c)
Power factor,
cos0 = cos(tan‘lg)
P
= cos(tan*@)
60
= 0.6 (Lag)
21. (¢

Range of 3% digital voltmeter isfrom 0to 1999.

23. (0
It is used for both urban and suburban service but
prefer urban service.
34. (a)
For RL circuit,
(® =i () =[i () -i (0)]e™"
i (c0) = % =10A
Atinductor at t = oo isshort circuited.
i (09 =0
Time constant,

L 001
= —=—"2001
T"R™1

i, (f) =10- (10— 0)e "™
i, () =10-10e7'*'A
36. (d)

i :%j;va)dt
_ %[wa(t)dt + J;V(t)dtJ

_371° odt + [30t2t
2| ) odt+ |,

eail
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:éx30x:—:;><125:250Amp

Energy stored in an inductor
E= % Li?

= %x 5x (250)°

=156.25 kJ
37. (¢)
Inductance of solenoidisgiven as

_HN°A
L

A . , mr?

(3><10_2j2 ,
=T 5 m

L =30cm

L

=30x10°m

| 4nx107 x(1000)° x 7 (3x10° /2’
30x10°

= L =2.9608x10°° Henry

E, L
2

= % x 2.9608x107° x10?
=0.1480= 0.15 Joule
38. (b)
Reserve capacity
R.=F.-P=0
. P. =P
41. (d)

By applying current divisionrule

2
5+2

l,, =10x

=2.85A

43.

48.

49.

50.

(b)
Load factor and diversity factor both has direct
effect on fixed cost of the unit generated

(©)

d
=10 x 10— (50 sin 2000t)
dit

I, = cos 2000t Amp

(c)
At half power frequency

o)L—i =+
oL

Py

2
Z= R2+(coL ii)
oL

= JR*+(£R)* =/2R
(@

Let, R, =6250 Q = R,

R, =R, =10Q
Thenreferringthe R = 10Q onthe primary sidefor
matching with the source resistance.

6250 Q)
Nl N2

10Q

= 10 =6250(&
Nl
N, 2 =625
= N2 =
N
= N2 -

138 |
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51. (b) 60. (d)
N 12of C, =[(2I1D+2) 11+ 2] |12
P = 2.05pF
_120x50 _ 300 rpm 62. (c)
20 L
52. (d) T )
1
f, = 2
o =—=01
L,C, 20 Sec
L,=2L, 63. (a)
and C,=2C, Inblock condition
1 1 Nr = O
02 = =
J2L,-2c,  2L.C, s No—N,
f N,
0,
—=+ =2
f02 — Ns -0 =1
NS
f
= fo, =% 64. (b)
53. (a) For symmetrical fault,
Magnetising force, | = E
" Z+Z,
NI
" E=1pu.
10 750 and Z,=05]
~2x102 or Z =01]
=375AT/m Lo 1
54. (c) " 05j+0.1j
L oad factor, = l, =—j1.67 p.u.
Py 65. (b)
P = P o & < Ifor oscillatory circuit (1)
_ Annual consumption P+ SB+L =0
& 24 x 365
R
_ 700800 KW 2k :r
24 x 365
1
700800 and O =——
=————=04 no
L T 24 365 200 LC
58. (c) Putting these valuesin equation (1)
PMMC instrument are used only for DC current and ) R
voltage. For AC supply, no deflection will bethere 50, = L

dueto instantanerous oppositetorques.

Engineering Career Tutorial (ECT) | 139



SSC-JEn - 2014(M) | Objective Paper

Electrical Engineering

R R
a: = 1
2Llo, o
JLC
R |C
‘:_2\[
g <1
= E\/§ 1
2\L =
= R<2\/§
L
68. (c)
M
K =
JLL,
K=1
M =./L.L,
=VJ9%x4=6H
69. (¢
= 1S =2=0.8A
100+50 15
N V IA
I
100 Q
120V —=— C¢Nc
50Q
s B

Letvoltageat CisV
Then, 120 - 100 | - V=0
V. =40V
73. (@
R, =3R
74. (d)
Linear bilateral network
75. (d)
The scale of moving iron instrument is cramped

(for equal phase resistance)

77.

79.

80.

83.

(©)

If T isthetime period of source, then energy changes

. - T .
maximumto minimumvaluein ZSGCOHdS 1.€e,

= T =5x107
4
= T =4x5x10°%=20ms
d):l:%:SO HZ
T 20x10
(d)

Magnetic potentia differenceiscaled MMFasoand
flux,
¢ =B.A
MME
L/p A

MMF
Fl = =
ux (¢) Reluctance
o _ o
uA  (B/H)A

MMF =

_(BA)I-H
B.A
MMF =H.I

(d)
PT,R{, LY
For more watt bulb, lessresistance will be there so,
length of that bulb will belower.
(d)
Current through

R, =40 mA

"+ Voltage across R, = Voltage across R,

Rl
MW
- R, § Rs
10 mA
50 mA

=100 x 10° x 10 x 103 = R, x 40x 10’
= R, =25KkQ
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85. (d)

_120f

TP

_ 120x50
4

= 1500 rpm

N

Nf = (1_S)Ns
=(1-0.04) x1500
N, =1440 rpm
88. (d)
In case of series.

In case of parallel

€ 'V
bop or -
2
oy L
o 1/2
N, o 2V

e

N|—
Nl —

g,cV g,V

From equation (1) and (2)
N 4N,

parallel
89. (b)
Using Milliman'stheorem

SEY,
E — | [}
=3y,

T
3

1
Y2:§Q

1
Y, :59
E, =8V
E, =16V

E, = 24V

8><1+16><}—|—24><1
E, -——3 -3 3-16v

Now, the circuit becomes
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| =£: 4A
3+1
92. (8

Diversity factor

96. (c)

Let cuurent = |
ApplyingKirchoff'slaw

5Q 150
_ Sum of individual max demand
Max demand A
Bty Tactor 10V—— —20V
_ 15000+ 12000+ 8500+ 6000+ 450 101 B
22000 ' I
94. (c)
_ Annual Energy Consumption 10 — 51 - 151 - 20-0
8 24 365x P, 201 =-10
| =-0.5A
iy £ .
and P - Daily ne;rijz I(DZOnsumptlon VM —10—5|
mex =10-5(-0.5)
= jo 5 =0.416=41.6% =125V
x For Z,,
Z, = (5015) =3.75Q
ooa
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