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Fourth Semester

Electrical Engineering /
Elect. & Elex. Engineering

Scheme July 2008

ELECTRICAL MACHINES . tr

Time: Three Hours Maximum Marks : 100

Note : I Attempttoral six questions. QuestionNo. 1(Objectivetype)

is compulsory. From the remaining questions attempt any five'

grd 6: eQr 56 ftfrvr qaq tr-qiq' 1 (q-qfrE e-mR or)

s{Frqd tr e}s qaii d t A_.51 fr o} 56 fiftqr
ii) ln case of any doubt or dispute, the English version question

should be treated as final.

ffi fi !-"FR b r+tt ererqr frqrq fr fufr d eiffi qrqr il
qec o\ 3iftq ry1 qr&rir

1. Choose the correct answer :

wS sr-s o-T qq:{ fiftql
2each

) If an induction motor is running at slip S (in decimal) then rotor

output is

(a) (1+S) x rotor inPut

(b) (S-1) x rotor inPut

(c) (S) x rotor input

(d) (1-S) x rotor inPut

qR q6 f{rl q)-c( s frq w (qer=rmq ti) s-d € t fr\ Rtcq ft'fd

dlrrT _
(si) tt+s) x qreq ftBe

(q) (s-11 x q')-es frfre

(r+) sxirevfrBe
(q) (t-s) x qteq frfte
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ii) A 4-pole, 3-Q, 50Hz induction motor operares ar 5Zo slip. The
frequency of emf induced in the rotor will be

(a) 25Hz (b) 50Hz

(c) 2.5H2 (d) Noneoftheabove
g{'qR ga, froai, 50 E{q fflT qtii 5Zo fuc q{ od w q$

t, nr* iic{ { B-iq-{ ftgo qrEo eEr fr 3{Tgftr drft _
(eT) zs Efr (q) so rfr
(w) z.s r{g (q) sq-$.dd d i} oti r-&

D A turbo-alternators uses

(a) Salient pole field structure

(b) Non salient pole field Structure

(c) RotatingA.C. armarurewinding

(d) None of the above

go ed-rcqmd.o q gqdrr EY-dr t _
(er) ngxo gs eld €{q-iT

(e) ercgro gq eld *{diT
(u) ryflu q.{S. orl*qi gru-s-dc

(q) Bc!)qd { t ot{ T&

iv) The'voltage rcgulation'of an alternatordepends on_
(a) Loadcunentonly

(b) P.F. only

(c) Both Load clrn'ent and P.F.

(d) None of the above

go qs r+d@.Fl 'c[q.?f,r frqq-q' Fiq( sidT t
(er) ffi qR Ptm q{

(e) ft6 eTft-d UUirf, q{

(tr) tTrq qriT G eTfrd guTr6 *ii w
(q) Bq-trqd d q\ oH r-&
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v) In a sptit-phase inductionmotor, the two stator windings

(a) Have equal R/Xl ratio

O) Are mutually displaced by 90" electric

(c) Draw only the inphase currents

(d) Drawequalcurrents

t-f, frqffi-o-or fqq qt-c{ ii d *c{ g,us-d-{

(er) nqn R/xL 3rgqtiT d-dl t
(e) qEsl 9s" frQ[n ft'rerTR--d d-fr t
(s) qr ft6 qchT ofe

(q) gT qqlq oite

2. a) Explainhow athree-phase inductionmotorrotates? 8

\'6 ff-'sar fqq qtc{ fuq a-r5 {qfr t? qqseit

b) Derive the equation for starting torque (Ts) and condition for

maximumtorqueinThreePhaseinductionmotor' 10

\'+. A-qn-clT f{rr qtc{ d qT{fr=6 e-a eqf ;6 sfta-<ur q-ffi fiftq
o* qfuo-o{ Grd gtlT,f ft ard & ais-6 FerTfr-d fifrqt

3 . a) Write speed equation of Induction motor. Explain how speed of
a three phase Squirrel cage induction motor is controlled ' 9

icor qtc{ o.r qfr {T+owr ftfuqr qqsl{} ff * 6-61tiu-sr

srcm i-iq qtc( fr qA Frdfto fr qrfr t?
b) AnS-pole, 3-phase, 50Hzinductionmotorrunning with aslipof

4Vo istakng2Okw. Stator losses are 0.5kw. calculate the total

torque developed. 9

\'fi 8-W,fto-f,r, 50 EF, f{rT +cq47o fuq'q{ q-d r:& t 3flq

20 fu.sre gq,X qho d qS tr €ei arftqf 0.5 fu.qre tr gta

ffiT +a erryf EF.r qFI 66 fiftvt
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4. a)

5. a)

6. a)

b)
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Explain construction and operation of universal motor. write its
importantcharacteristics andapplications. g

iild-$tfro qtcq ft $r+iT Tq qq-d{ fldfrfu wrse}r esft
gc< ftq}vdri .nr eqqt fuRr$r

Explain working of star-delta starterwith neatdiagram. g

wrc-*odr srT{rrfi fr oTdfrfu tqtu fu* u66 Hq-$r{}r

A 3-phase, 16-pole altematorhas a star-connected winding with
144 slots and 10 conductor/slot. The flux perpole is 30mWb'
sinusoidally distributed and the speed is 375rpm. calculate the
freqgencyof generatede.m.f. andthelinee.m.f. g

q6 #{ S-q, 16 gq q-.q|rd6 furfi qrgR+'r ER { r{irfto tl{ 144 sii d oer !-.t-{ srn { ro qra.o f r v-e-w rft go
3s ft-fril{r ugqM frmfrd t eflrqft 375 3rnffqq tr qfto
fr-gd qla6 tra fr GrT{fr defi ETt-fl fr-gii qTE-6 qd or srq Hkr
fiftqr
Draw phasor diagram of a loaded alternator at unity p.f.,
laggingp.f. andleadingp.f. g

T6 qrkd rclTrqdo fi q-oT-{ erfrd gurro, qqqqffi aTfrd guriqr derT

3rtflfr elfrf, UUrr5 q{ sltqT orTts Eifrfrqr

Explain rotor structures of an alternator. write advantages of
keepingstationaryArmature. g

gf, r.qrq-do ft 69, itc{ {rdrrc{i 6 qqeTdr s-.qmdm. if
sildE( o) RN rsi il arq frffi1
Explain effect of changing Field excitation in s5,nchronous motor
withphasordiagram. g

g@-fl-d qtc{ { 'h r+* sftqt'q, b q'Trq o) sR$ oflM ff
{r6rzrar t sq-sTdr

b)

b)
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7. a)

b)
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Explain how to make Synchlonous motor self start? 9

g_i.q-fl-d q)ci d {q-iRrd (si"Frd) d* q{roT urnT t z qqflgi 
r

Derive e.m.f. equation of an altemator. 9

!-cqmfi6 il 'frgg qt6cn'qd' rlqto<ut fr qeqft fifrqt

8. a) A3-phaseinductionmotorhas4-pole,star-connectedstatorwinding
and runs on a 400Y 50Hz supply. The rotor resistance is

0.1fl/phase and stand still-reactance is 0.9fJlphase. The ratio of
statolto rotortun"rs is1.75. The fullload slip is 57o. Calculate: 9

i) The full load rotor irnpedance per phase aud rotor
current /phase

ii) Rotorinput

go B-+zi i-i"T Etcq { sR gs t uir q6 r<R Hq}f"Td r}c(
gro-sdq * ere.I 400v, 50 & fr q-qTq q{ qa rS t r rtcq qRR}q

0.lo/q-q de.il fQrs Grq.€IT qfrsld 0.9o^tq tr dcs t Rlc{ &
rS or 3T$Td 1.75 tt ryf w< frc 57" tl .) FFqfrfud o-T qrr

sro fifrqr

i) ryf ur< q{ itc{ qfreltrifiq f,eu R}-{ qTqT !-fA iiq

D ter slge

b) Explain'torque-slip' characteristics of irtduction uotor rvith

diaglarn. 9

i-wT +c{ h 'd-6-frq' qp16sq C fr-d oq. sq-siqqt

9. Write short notes on foliowing (any three)

a) Hunting and its prevention

b) Paralleloperationofaltemators

c) Blocked Rotortest of Inductionmotor

d) Pull in torqlle and pr-rllotit torque

e) Double fieldrevolving theory
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ftqft.fun rr €faffi fuqrft ftfuqr (fr-*1 d-c qR)

er) Efur si Sffi) @ h sqrq

e) !-iqrc-#i or qqio{ d q-utorr

u) iliq qlc( mr qio i-es qtepr

q) g-d q.t d6 ow ga enae d6
g) sqn fi-e ffiiT ralt f+" e}1 Wfq ftr<i=d)

-ae{€.+-
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