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l. WtqFq(ffida.'*t*ftlilqrt
ffi

0.1

0.03

0.2

0.8

Sdq dat+#smfiq *t{!{ t
ttn<lqfifuqretgffiT:

(a) Fr,til

(b) qHir

(c) rrkwm
(d) .nqk

Boll No. i orroolroatoo"'4."'r'

li ,fr:3lt
fMunpq,ttQglP: l0

1. Slip of 3$'Induaim trffq at full*

loqd iq aPf,ro$mddY Gqual to

(a) 0.1

o) o.fi)

(c) 0.2

(d) 0,E

From thc following Parencttr whbh

paramctcr catrnot be fitrd out with fre

help of otcEit diagran

(a) outPut

O) officicncY i

(c) powcr factor

(d) frc$HcY 
P.t o.

nfi

-

ELECTRTCAt I\4ACITINES-rr-@

dc : (il qnr?rs,flCn+fqrr#r+q' smrrt t

Nou:AllQp.stiottsarccampulsoryoderchqwst'tonisalllwrtt.
(i,t)dqlqflMfd.*p6p#nryfrfqfdUfrwarqfqF?}1

onlyEnglish:versidllisvalidtncasedditebthtlulailswSes'

(a)

o)
(c)

(d)

4;E
E5
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3. ,gh^"549 [Iz wrq *] + Er ErFff irrr da{
. E !l-CT ,F{-T E I ri@ iFI iffii[fdil ?.mT

ffiUrrnr
(d) 1480rpn

O) 1600 qpm

(c) 25 qps

(d) 20 rps

4, qF. 5 trqffi, 400 *€, 50 Hz mft
d? +q +rur d?r + tEr qt qm eeso
rpmt rqpiqilGiqar{ ,

(a) 4
O)2
(c) 6

(d) 8

i. ffiq fuT +e( { qfuffirq r,flWt qft

tuF(trdq
(a) rfg{ sffiq q{ fitfrrint tr r

(b) +s{xfttq+urEqr+A*1 ,

(c) +rxPdtu+ffiqq{**frt 
I

(d) Br{iffi{tdtq$ r

6. *es+a{+qtrrtetftrHif dtftt
(a) *$e qf ftt st{

O) tqqq* qm

(c) .+r*$sWfrt sk
(d) srrdEilt*d*qfi

(2) lfir t|il
3, A 4 pule ldrrction motor iB.

connected to 50tlz supply. Determirc
the synchrous speed

(a) t4B0rpm

(b) l600rpm

(c) 23 rps

(:d) ZI'Ps

4; Tbe snoed of a 5 Ip, 400 V, 50IIz
3[I.M,,.ie 2850 rpm. Determirc No. I

of pole

(a) 4

(b) 2

(c) 6

(d) 8-1-

5.' SIip in 3g Indrrction Motor ar a dne
of meximum toqus condttion

(a) Dopod on rotof rgistsnce.

(b) Proptioml to rutor resistance.

(c) Inversely puroponional to fotor
rosistance.

(d) None of th above.

6. Dircctfurn of shadcd pole motor ie
always

(a) towards sltdtklpolc.

(b) towards nain pote.

(c) towafds unshded pole.

(d) Nons of tle above.

,

!

't

I
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,7, W dq ftur +ad wrfufi +qrqt

qilt '

' (.) ftqf €rfu+srrt

(b) ftUt-*+Eot
(c) rerErgdsffit.ffi

(d) maffi{(sig6{

8, g Ordr+dt, w qt(.rd+ + qrfiq{

ugf#qr*6rqurzFHtr$t

(a) Earfrt | ;

(b) Td*tr ,

(c) .*tqtnAqffdfrrt t

(d) 6*q?r*t, c*qqftt I

,t.

g, ,6o{5tr+ffq{frTt
'i 

:

(a) , 180'qiHt,'

(b) 180: frQF

(c) t80"ftqFta
(d) 180"8t qtHr, :

ro. lrk ff{ H q{ uilqtrht dmt
qrq|ffirffit
(a) 15kV

(b) 110v

(c) ztfrv

(d) 132kv

(3)

ld hduction motor cart

started by

ner
rnake soH

(a) connection starter

(b) cornecting nrnning winding

(c) co[necting starting winding

(d) cornecting

When load o[ 3 Q altornator incre{se

what happens on tetminal voltagrc duo

to aflnature reaction

(a) degl€ose

(b) inorease

(c) temainunchanged

(d) sometime inctease, somPdme

deolease.

Pole pirch in alternator is

(a) 180o mechanical

O) 180o elecrical

(c) less than 18O" electical

(d) more &an 180o elocticsl

Ottput voltage of att€rddor al

generating station is usuallY

(a) lskV

(b) 110 v
(c) 22ov

(d) r32kv

7."

9.

10.
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tl. tr.fi{uHtnftTflqrErqtq .,

(a) 'vftAc

o) tl*.,,.L

(c) th*,,
(d) efih{+frtf dfi

ti. i0 irumqt+frq-Sr fr,qE qfi{nrqr

{gts'Hrqrqaf t
(a) (v/+)

o) (v/f)

(c) (vc4rc)

(d) Eqk$+qftqff

13. qs'frffiil{, 4 !F mqrrtr+*rdu
{ o dtt f sil{ SEwfr ng ftq t qt'

5uoarrygEilqltqn"{t rfqq

TrrrtrlilEi I

(a) I
(b) 0.e6

(c) 0.9

(d) 0.5

(4) gt&t

11. Tb valwof slmchro[ous ihpedrnoe

is

(a) vlsc

o) *h*"0

(c) fr!**"r.
(d) Noreofthoabove

12, Open. '"ckt charactoristic of 30

alrcrnaton is a graph,betrren

(a) (v/r)

o) oJD
(c) (yl*)
(d) Noreoftheabove

13. A 4 pole 3Q alternstor hfls 40 slots in
stqtor 

. cofe and wioding is shor-t

pirched and winding spreads iD 9
slots. Find outpitch factor.

(a) I
(b) 0.96

(c) 0.9

(d) o.5
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14. ffi{,en$rcffio.e sm'fi*

. fr Itqm, 
qlr( 6t tffi t ur t s{l6r

qlEilTrJTqFEFIT

(a) rtr

o) E{iFffi'

(C) lFIIFffi'

(d) EqtftrqtEli{tr

li. TilEdfrrfril $trgffi ffi EfiH tryrq t

(a) Si${ffi

O) qrtqm smnrant '

(c) q.Fn@t+Frdfi#fiqnft

(d) Etw*uik'q'mdq-qt

16. qFmtafi@,tqworqfrtildrt

(a) , -i{6t$ ffi tt EIr€T rtttt u.d +

frq

O) qeust* tt** + qrg Fr
qrq 6"rflg

(c) trdtusd qFEI 61 6t61aw arf

+ftq

(d) Bqfrffid+dtqfi

I

($

\

w4
3Q star connectcd altomator supply

power o 0,E tefldi1g?Ponraf factor

load. Voltage regarding of about

alternaton is

(a) ?rlro

O) positive

(c) negative
' j ri''r' 

"- "' 
'

(d) None of the abovo

15, Main a{veiltage s1 distit-uligp of

winding in olots , : .,.r.

(a) SavingofcoPPer

O) reducodthe sizP of uachinP'

(c) red$ccd effPct of harmo+ig in

generate{ voltage

(-d) inB'roved the moctanical

suength of winding'

16. SynchronosnnrPe iP u$ed fon

(a) find out sPped of qPohronous

motor

O) fl$Put of sgfrionous Senorator

(c) tro synchronipe sy'nehr.onous

geqerqiol

(d) None of the abovo

P.T.o.

14,

I
t,

I
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17. qpmil-dffdwfttfiErd+t

(a) D.C. rEilffdrs'det+#

t-o,r {tr-lq{ftf fqsf qEf qHI

(c) yn'++{q#

(d) rf,rqr+frq*

r8. 6qml*trr tr{\rw.fitst, fr
ufrmyr6r6

(a) 1 + qFffi

(b) 1

(c) qsqqlfr

(d) qrn+

@ntftfu+tftqErgT{ qil rikn
iifqTElrdrF

(a) A.C. rflq Ero

(b) D.C. rqrqEr{T

(c) 22OV, SOHZ

(d) 220V,251r2

19.

2e. Wt qn qr(tr+rfr +crfrt rdq drft

(a) 0.2

O) o-s

(c) o

(d) I

A
I

@ a'il
17. ConstruptirfrfbJ eynchronous motot is

like

(a) D.C. compound motor

(b) Slip ring I.M.

(c) Scharge motor

(d) Alternator

The poupf,fpctor of oVer excited

synchronous motoris

(a) more than I

O) 1 ,:.

(c) legglngp.f.

(d) teading p.f.

Field "wffing of rotor of slnchronorre

motor is excitod by

(a) A.C. sup,ply

O) D.C. mrpply

(c) 22OY,50Hz

(d) 2?nY,25I1z

18.

19.

20. Slip of synchronous

load

(a) o.z

O) 0.5

(c) o

(d) I

motor at fultr-

A

!
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t EDilM

it. @nnft +"r i[ # v ffi'
{qrmwmt 

'

mkrmedrstt
4{qI.

Ifq{y*

oor0FI"

W{st**zrm*qrftiftFIsdvt
(a) ntnr yrr W qrfq( qnr qffi

ffGt| -

O) iltfir,F,@qfi$mfrrt t

(c) s{r{q{ qRT +n€ qngkdl fift } t

(d) .qqffi{tid'tTfi'

qfrvf,ffiqF{6rdda{6r4qilfrt

(a) wridmrlsroq{

O) wsrrri,Wroqt

(c) qqrlTqtTr|ft'w

161 vramqqld|,t{r

ftTrq*fiorEfirir{,r*t

(a) uffitmWt'qmqRq{r

O) TitilWt qilol Hr sq{ + qrtfr

fiqii{
(c) fitfua rrftnr qr qm *' qds

firdq
(d) Eqtfr{tmttqfi

(a)

(b)

(c)

(d)

n.

23.

u.

I\

(7) 2d

Inverrtpd V curYo of sYnohmnoEs

motor is graPh between

(a) powerfaPtorandfieldcilrrmt

(b) Irand I"

\ and V*

cos 0 and Io

{hen field excitation of syrohronous

motor change

(a) Power factor and ltr-matur-o

cuqt-ent change'

Ooly powet factor change'

Qnfy Srmaurre cunent change'

Nono of the above.

Ov.pr excitPd sYnchronous motor

+vork o,n

(a) rrnitY Power factor

O) leggng Powgr factor

(c) leadingPowerfactor

(d)' None of the above

$wing equa$on expBss the relation

(a) cUange of PowelvPrqes timP'

O) change of torqus Sngle wth

FsPect to time.

(c) change of inPut Power with

IPsPsct of tine.

(d) NoPP of the above'

21,

22,

(c)
)

(d)

o)
(c)

(d)

23,

u.

P.T.O.

A

/
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N. freffiq{smnmqrmrt

(a) zftftdffirrffF,{

(D, E[iffirrrdl?rr

(c) qrEilrfutvqsT

(O Eqtfr{+Ef*+ft

?fi. ftqknriT f t#vvrorrntft t?

(a) *=#

(b) GH=|nm

(c) M=ffi

(d) rlvrtfrqtfr

27. D.c. *uft *4qt e.c. nwrtt* Erqf,

d$lrtm6srr*sr{q6fttt ,

(a) A.C. q{$rf,rwtw#t 
r

(o, {lItHnuF5'tFTf,IEIfflIt I

(c) Wilvcqmrqfimffit r

(d) sqtfrqrqt

T

(E) 2234

25. Transient st&ility can be improve by

(a) increasing tonninal voltage

(b) decreasing volage

(c) kep voltage constant

(d) None of the above

26. Which rsladon is firc in the

follorring ?

(a) ,=#
Io) GH=ilvrw

(c) *=ffi
(d) All of the a-bove

27. A D.C. series motor when connected r

with A.C. supply not work

satisfactory bctween

(a) efficiency becore low for A.C.

O) power factor beccime low.

(c) heevy sparking d bnrsh.

(d) All of the above.

\
I
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28.' fierftrfur { + dr * dfa f ufrH

. F{qqRrfiqrqrvffir6?

(a) mEFftq *{"r +rt

(b) sn'rf,fur+er

(c) Yrrndat

(d) ssilrif +qilrfi

2s. qeur*+d({fuWo*sgffid
Erfrt

(a, YnqHsrrqqrq+rdq

O) ffisrrqtqqt{++ftrg

(c) tErqilH+frq

(d) srnffis*

30. nzT qqfu (e, dq (s) dEr ds{ qqft

trp{ry
(a) f, = f/s

O) fr=$fs

(c) fr=f,

(d) fr=fr(l -s)

\

(e) XN*rll

28. Iq which of the following mptor

, power factor irnprovemeff is

possible ?

(a) 3 0Induction motor

(b) Repulsionmoror

, (c) Scharge motor

(d) None of tho afove
I ' - ,!'. t, *

n. Damper winding is used, in
Slachronous motor for

(a) reducp the effpct of noite,

(b) reduce the effectofeddy cumetrL

(c) reduce the effect of hunting.

(d) All of the above.

30. If rotor froquency is (f), slip is (s)

and stator frequgrcy (fJ which

relation is r-ue ?

(a) t = fJt

(b) f,=sf.

(c) fr=f,

(d) fr=f,(1 -s)

PrT.O.

\I



EE3O6 BOll NO. I oooooooro'rlo"t"t"tl

ETECTRICAT MACHINES.II-r-- M
Grqtffmvm, *t{tt
Time rllowed I fhree Houul

dh : O nwryqWt {ir#dffEd##rrrq?ffi t

Nob t QwstionN,O. I is compulsory, answer anyfive qwstiorcfrumthe remqining'

(ii) rdrmw+vl# wddffiEtwsvtam+?Fr t

$olveatlpartsofaqueslionconsecvtlvelytogetlun

(iii) YdownlT+?s0rr+tr dfuv t

'Stan each question on afreshPage'

(iv) qt+ vqr",f,I d.fli7f #+ dt ffid' aiiqt eryrrdt qtT * t

Anly Englith vertioi is vqtid in case of dffirence in both the langwges.

[. (i) urqtqffi{fr.qt, wwnm,{+iq qrqv{fi8dffi}+qrqftfluq r

Write the name of essential elemsnts for generating e,m-f. in altornators'

(ii) qfork*,trrt v-qm'wt *& t t
What is meant by V-curves of Synchronous motor ?

(iii) !ts" 3-Q Awrmft *ar{ fu uml eram rdrr qdt ftI fuqr srnr t ?

lvhy is the rotor resisgnce start€r is not uspd for a 3-O squirrel cage induction

motor ?

(iv) fucqltrgtfrr€{iqr{ **6 - -

lVhat do yotr mean by steady state stability limit ?

(v) fr-qfr n(E]r ffi sE.ffi d slq s wr rffi rsT +t qft t t

What typp of protection devices are provided in the starters meant for

indtlction mptort ?

l#um{tr:70
Madnun MArks : 70

3-0
(2xS)

(10)

2234
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h (i)
1il) 22fipur6lfl

il qs'ftfrem qfr{rur m qft6
t

wt{q fu wfr-mftq }oT +d,{ { €u{ qPdflqrsil qt wrtrq w+i g frE* kq .s, v{
qfiqqut T = t'kqf,t,T,, ftrv s. q{$q=r srftffiq mtrqot t I

E*T

rorque, = ,\here T. =
q*T

'ffi qfi'ft-qdq wqd { frryd{ trqrq + qrift t,
E_*iiE Aa sst wi i r=' gF Eqq or rqfiurfi qiFqq

Negilecting staror impedances in a I$ inductbn motor, show that at slip rg,,

Murinum toryue developed at slip S,

fii)

3- (o

4. (f)

(ir)

"lVher a 3-q.Eqply,ll given ro a 3-0 winding, a rotatipg magnetiC
constatt magnitUde will be produced." JuStiff the aboVe Btat,neft.

F" Yrq, miEqq qrn ft{q, tqKr rfl{oH tr grwt sl=r qrrf k s#r ftt qd qFfr

ry^q+ 
fufir irt qtet rt rqlTe, ffiffi \d fu-ftFrq ,rftqFillrfrmmt qr t!n*

$rqq I

Explain constnrction, *Tk+q and torrque.sHp chafacterktics of the type of 3-g
cage Induction motor for highor suning iorqoc without exqessive shrting
cuffent.
qE 6 +d, 60 riE Frffir +or qre{ t tsz q*"sFfr firras vg w+ t rn sss.trz( { ga
79 ep+*. srtrarEotffiTq#drt lilqur.ilqffkq_ 

q - 't

A three phase 6 PoIe, firtzinduction motor ruDs at a epeed of lls2RpM. Tllhen
the total torque developod by the rotor is T0 N-m.
Then calculate :.
(a) lk{Ear{geyffi

' TotalinpulpowertoRotor
(b) qrwiirdnrrffii

Total Rotm Coppo Ioss
(c, {e{ q Frq if"fr q{i+ rtTR

Total uechanical pwer developed in the Rotor.

qs'E-*q n{ur q}et wrkd q# dtft t r ffiq ** M,d qt qnfir t w ffirr dqrf,rri I

+ +€t" phaee induction notor is not self-starting. Explain tbis statsneut using
double revolving field theory
qf @r fto.r da,ttn ffi tg' y{E6q qftqq sG+ 1 6s qft-qq Wrqf,T * trmr dftvqtrqffi 

r

Drrry & rE iuaent girouit of 
.a l-Q indlction moror at a slip .s,. Also draw ttre

vpctor diagr-am with the hetp.of this circuit, (fu)

P.T.S

fiold of
(6+6)

(612r$)

Gr)
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2i23{'

i5rqEiTlarqq I

Explain construction, principle, operation' characteristics Phasor diagram

applications of'a l{ Repulsion motor.

(t2>
&'

s. (i) **u#t@tn-q+^*tqrqqw+t? q6s kvA fiilt qnffi+mqlq+t '

what do yog moan by voltage regulation of an alternator ? Explain a sultable '

method dr ;;rrirdg 
"omE 

r"i.rtatioo of an alternatof of capacity more than

5 KVA.
(ii) ir.J*t6'A' q 'B' rlrrFtt<t(EFt{ Er{lr{ttt'orq !.WSo-B rlRa-r{qei\-/',.,-d qt';qrtfi .ltt, r*rtarA' ftt qq 

"+*tt 
wr&fi vmt t*m

o,6, j }ta',n, ; "+fi 
+ ffiffid.m-"mt fr ttt" s.9 6s+nfi urfr t r d

rffi'p; urukWrlrrrmffqqt r.
Two aftometors 'A' and 'B' opetate in prallel uta supqry 1lo4 of 8 lvt\tr at 0'8

ijgrgp,f. the power outpuiof 'A' iJadjusted to 5lvf\ll/ by chT4ng itg steq+

supply 
"ild 

io p.i i* adjusrcd to 0.9 taggrng by changiry its excitation' Find tle

i ( ? p.f. of .tt"*"to, B. (6+6)

6. (i) rut qR, qltElliliiT giFrT ttlxT IgR siFl-.r, qiffifi qiT Ii Effiiifi=7;;i = ffi
qqgrqq I

Explain the opefatiOn of a slmclrrodous -mqDr 
under conshnt load' vrying

e*iitation and ionstant excitation, varying load'

(ii) Gtil*, * ",;q4q-34 "fr@ ildnftrsfrt14 qk
(0.04 + j Q.4) dtq t, qfr +*mt RNI n.yi%t,d o.e ffi $is tqrqrfrr qd

Ir[$,Hffir* 3-s star connected svnchr-onous^n:y l* " 
psr phase

z, = to.oi *l o.+l oum, r the efficieney of the motof is 92.5 %, t6aco6Prt€ at

' firil load and 0.8 P.f. C,ead).
(a) fr+qgorffisufr.m.ro t

Open-Circuit emf Per Phase. (6'td)
O) EffigaeiBrouk r

Grciss mechanieal power developed'

(0Wqs+rffiq{fu+?dq15qqfu{ErErEffirrdqffHql
Drive an expnession 0f swingequation fot a s;dchlonous rnachiie.

(ii) G;:6'n.F,i1 16,lct6ffi{mt6d-wct 1m lffi Hvrkrlqts0'85\-/ 
is-mfi t , ft**.to ril g.Err arqot 1q,000 kg-m2 t t fT+ rrr qd H tTrdtf qx

qqqrdHq r

A 2-Pole, 50 Hz, 11 kV altcrn$or has rating of 100 LvIW, porva facOr 0'85

Qedfr8). The rotor has a moment of inenia of 10,000 kg-m2' Calculap '*' 
ffi,O

'H'coastaf,ts.

q6l4 Uftffi{fi+s{dlitq{t, ftgtf,, srffi, +fimnfftnmqft', qftq1 qfrcq*$rqtil

a)

7.

and
(u)


