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FOT]RTHSEMESTER

ELECTRICAL ENGINEERING /
ELECT. & ELEX. ENGINEERING

SCIMMEJT]LY2OO8

ELECTRICALMACHINES - tr

Time: Three Hours Maximum Marks : 100

Note : i) Attempt anyfive questions outof I,{ine.

gE fr fr t ft"$ qiq seq ra ftfrrr
ii) In case of any doubt or dispute, the English

version question should be treated as final.

ffi fr q-ot-{ b nio GTeET fr-n-q fr Guft d
Giffi LrqT il qen e) otftq qrqr qrlrn 

r

1. a) What are the different types of starter used for
starting 3 Q induction motor. 3

B-6ET i-i"T qtd q frft-d mN b Fdrdqr{ q-orEtr

b) Explain in brief construction of 3 Q slip ring type
inductionmotor with diagram. 3

dfhg t B-+El trwT frq fur ddq dex or fua
HGd o"IqaFr ifiHr{$t
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c) State the factors on which speed of 3 Q induction
motor depends? Explain various methods of
speed control.

fr-+Er fr"r +cq ft rfis C aqrPdf, od
6

qrd

d)

or{o qf,rSS I v{rft rfts @) o-ild o-{i b frFre
n{rh qqsrstr
A 4 pole, 50hz induction motor runs at 1455rpm.
Calculate its slip and also rotor frequency? 8

go qN fra, so eft E;straFT fra t+ss oTr{.fr g.
qr 4mfr tt s*rfr frq oQrt iteq ffi aro
fifrqr

Draw and explain in brief equivalent circuit of a
3 - phase induction motor? 3

ft{ *-q f{"r qti{ il g@ qfoar q{g} \g Hdq ii
sq-flr$r

2. a)

b) Derive torque equation for 3-phase induction
motor. 3

ftq +-q i-i"T qlcq } ftr} .ra-eirWf or r+ftoqrr
qfrMrFq( fiftqr

c) Explain No load and blocked rotor test in
3 Q induction motor. 6

fr{ ilwT +c( d + d)-s G wrrs td are ot
nq-selr
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d) A 20 H.P, and pole, 50H2, 3 phase induction
motorhas friction and windage losses of 3Vo of
the output. For full load slip of S 7o calculate
the following :- 8

i) Rotor copper losses

ii) Rotor input
iii) Outputtorque

Vo 20 GTeq eTft Vq qi-d 50 EF, d-{ fi-q triur

+ci { eE qq q{rT ETfuf B-s-b ftrfu qTfr fr :
ffiero tr O 

qftern ryf ux frq b fri ffifud
b qrq fr ruTTr fifu
i) rtcq olq ETfr

ii) tdq E-{ge

iii) ft'ft qd oilTIf

3. a) What are the advantages of distributed winding
in synchronous motor.? 3

g@-+r-d qeftf, d Ao-<uT q-41-{ ft g,u-sd{ } er.+
qqT t?

b) Explain the construction of synchronous motor.

g@er-m qaft{ or o-{r(-dalq qqgE}r
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(4)

Draw phasor diagram of a synchronous motor
when operating at unity, lagging and leading
power factor for showing the effect of varying
field excitation? 6

g@arfr +fl if vtqq qRs-Cq il oil-Sq{ erT{r G
eTfra UUIlfr q{ Ts,i qr& st+rq o) sR$ oTrts

frft-{ sfi{tBT oRR'r* {fu$, dFh oQn dfur
qffl h-re( Tr diqor eq-flr$r

Define and explain in a synchronous motor 8

i) Starting torque ii). Runningtorque

iii) Pullin torque lv) Pull out torque

d)

ii) qf, dr6

iv) 5d 3nsd dr6

g-dor-d +cq fr qfuTrB-n fifu G srgigs ,

i) qr{furdr6

iii) gd-fl er6

4. a) DrawandexplainVcurveofsynchronousmotor?
aJ

g-@-or-d d-i{ { vo-d gT fiftq si qq-flr$l

b) Explain different methods of cooling
synchronous motor. 3

g@-o-rd +c{ { frH{ Efr.T b dqh qqs6$r
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d)

(5)

What is Hunting? How it is prevented? 6

dtq qqr tz vqr+t d+ tor qT qodr t e-dr$r

What are the different methods of starting
synchronous motor explain. 8

g@-fl-d +e( o\ qREq m-{i fr et{-at{ {ft
frfBqt t z €elq ii HTrrS I

Write the advantages of a'Skewedrotor slots'in
a squirrel cage induction motor. 3

tiwsT ilsfr firr +iq ii 'frrur trd wfd' b arq
qcrgi 

r

Which type of alternator is suitable for coupling
with steam turbines and why? 3

fur+ nox or reqrqd-6 qpq e{qrfq q\ {iq}fua
od h ftri wge-d t qq qqia

Compare synchronous and inductionmotor. 6

g@-or-d G trrrr +cq d ero< wE frfrqr
Explain working principle of 3Q alternator?
Derive emf equatioil of an alternator. 8

ft-odT q-.q-{dq. eT ard ftrqiil qTTil$r q-.q-rq$@

or fr-gd qr{o qd s+m-{ur fi s.qft fiftqr

5. a)

b)

c)

d)
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6. a)

(6)

Difference between Salient pole and Non-salient
pole alternators. 3

r{5r-d-gq dQrT 3rflg{a gq e-iqq-dqiid eior wE
fiftqr
Write conditions of parallel operation of
alternators? Explain the necessity of parallel
operation of alternators? 3

trqr+fd 6 qqim q.-q-fuf, ari fi erdq?Tr tz
,-fli-{ffi d qqia{ dqrf,-{ ft enqqTo-dT e\
qqgl{sr

Explain different types of rotors of an alternator?
Write their applications? 6

q-.qr{do qftx il AFrq rH o) sqgr{$l v+h
sqqiT ftfuqr
A 3 phase,50Hz, 10 pole star connected altemative
has 90 slots and there are 12 conductors per slot.
Flux per pole is 0.16 wb. Calculate the line
voltage, if coil span is 30o short pitched? 8

g+. d-{ h, so e&, I 0 dl-d, ETr {ififra e-iqTq-do

ii qosii t eQn !-iff, grq\ fr t2qTrq- {r va-wr

uft pg oT sFr 0.16 t-w tr erqq qk'eq fi qqqr

b)

c)

d)

fifrqt qR 3ns-d fuKR frq 30" qe qd tr
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1. a)

8. a)

b)

c)

b)

c)

d)

@

Explain why single phase induction motor is not
self starting. 3

vn+q i{rr +-d Eri qft-d ndiT& tft q-qgr$}r

What are differentmethods of self starting single
phase inductionmotor. 3

yf, +q tr{q qtir d sqrfuo il{i il dffi o)
ftfuqr
Draw and explain power-angle characteristics of
an alternator? 6

q=.qre-fo (g@orm qfud) ft dfqq-(,r-d erft -oeruT

d gr o{ {+rflr$t
Explain double revolving field theory. 8

sqd frfl-fuq sfi-fr a\ lrqsr{ir

Define pitch and distribution factor.

ftq rq fue-fiqn< fi-r-d o\ qfulTfrd fiftqr
Write short note on stepper motor.

Faqi qtd q{ sfEig ftFWft fiftql
Explain the working principle of
motor.

fuaqn freq or tnd fu€rd lrrflr{ir

3

repulsion
6
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d) Explain operation of Universal motor. Draw the
characteristic curve showing power output,
current, torque and speed? Write its applications

8

qtc( ft sTd qq-d e-rrsndr str-ft

9. a)

erfuaetur rf, ffif fix eilvege, w, o6 oefl

r+s gr 6ftq r vsfr sqq)ft-dr ftfuq r

Difference between single phase and polyphase
inductionmotor. 3

qf, +q Tq fr{ fiq tr{"r +d t eir< qqE fiftqr
Write different types of single phase induction
motor. 3

To *-q fr"r +c{ h Am, s-oi( ftfuqr

Name the different types of losses occurring in
an alternator and the parts where they occur. 6

trqrqdo' { Aqq dr$fl b ilq dQn fus qTd {
sGsr Eld t ftfuqr

d) Draw and explain equivalent circuit of
alternator.

Kqrifo or guord qRqQi qflqx qr-flSlr

b)

c)

an
8
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