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ELECTRICAL MACIIINES - I
EE

Aqff{irv{q :r/2,fu l
Time allowed zVzBovtl

dq U"sm S.S. EIFT + snfrq{ {
qffitqdq,1{qrd*t
(a) 2

(b) 4

(c) gXEI+lrtqT

(d) ffidrqtfrrfutrrtrt t

*qEusftm q{q{qqhmqffi€tt
(a) FilttIRI, sqfur
O) sfr1tryq1, fiTrtd@nl

(c) tsE sRT' sqqrear
(d) ftra srt, trT+ffir

S.+. # 6r qrffidr ennfrmqr
trr{rriqqflliltt:
(a) V (tr Io

(c) Eo qf It

(b) EttrI"
(d) v qd lr

(i) *rfinworMtqdndr.nwt om'Elt t

All Questiofis ate compulsory And each question is of I mark

(itt) qhl ,r{rqf # .rrtrr diCt # ftqrFr d olfrEfi wgar+ *q,q } 1

Only Enslisb version is valid in case of difference in both the languages'

leftmmuit:30
MarinunMarks:30

The number of parrllet paths fot lap
wound arnaturc winding of DC
gonerator is
(a) 2

o)4
(c) Numbers of Poles
(d) dependsonmanufacturer

Wave wound armature is best suitpd

for
(a) low current" hlgh voltage. .

O) high cunent" low voltage.
(c) high current, high voltage.
(d) low cutrent,low voltage.

Load duation charactedstics curve of
a dc generator gives relation betweon
(a) V and I"

O) E andl"
(c) Eo and \
(d) V and It

P.T.O.(r)
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4. *.*. qrifi + el+m at q#d qrt +

.qant
(a) *ftmafr
(b) riqcqr<raft

(c) ilq EIh

(d) q{ur Erfr

S.*, v;rqfr* ftH { * ft,T qrrtur +
dczfrrrqrh qff6rar t r
(a) €rqRrqBffiqq*{T r

(b) dr foem irr ufrrfu #ftro
yHtq{ sqfrrt,,*{r r

(c) &t'get{qpnqft$r*n I

(d,r srnfr ilFfr i q ErE q6, I

\rGE S.+. u;e- ErFrr *t aoo qffi( tr
fiHe IFr+ y{ 2oo dcu q{ilftir .nqnr t
'{'-( 

-fiE rr,ruu qmt glE TT{e6T qT qlq

d sFrkddeilr€hft

(a) 150V

(c) 250V

o) 200 v
(d) ilffiv

S.S. +muiqFH qfr duft grrwr, vu
q*+i6rt
(a) trrdrmqft*t 

r

(b) *tanqftd'ft I

(c) kq6ntrffifi{ilrt r

(d) wrrdm r

7.

?,
c

(2) 2M3

Laniuating afinature of DC machines

reduces

(a) Hysrcroris loss

(b) Rldy current loss

(c) Copper loss

(d) Fricdon loss

DC shunt generator may refuse to

build{he voltage because of

(a) No residual magnedsm.

(b). lField winftng rcsistance is morc

tnan cttical resistaucs.

(c) , EieH winding is open cirsuitpd.

(d) 
_ Any one among the abov6 tllrec.

. 
,,.

A DC shunt gon€rattr is running at

800 rpm gencrares 200 volts if speed

is 1000 rpm then goneratod voltage

will be

'(a) 150 v
(b) zffiY

' (c) 25Ov

(d) 2@Y

7,' In DC compound generator sqies
winding in comparison of shunt

winding

(a) wtU be of thin wire

(b) wtU be of thict wire

(c) dependsupondosign

(d) will be same

5.

!.
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8. d.*. F{ft{ { str wr.sfttt fir $fi
{qtfrfiururt i'7'

-{(a) silqq(qqIFIr$r6ffi

(b) sir Uqcrdryttiqt
(c) wrfo'rfirydry
(d) gq*ffi{tfr

.:,'

9. *.* +r { sffi,EisffiiI ttmt tn

srqirosivqt

tr
err{etwmdsqrqt{E'mrt r

nft gurm rFr.N * 3grtftq

trtmt , 
,,,,,

wrtw*kd{urtEFl,t t

10. qs' 4 Eq, 25 kr, ZSg de qitl

Elskc $.S. lr;u h sdr qtn<rr tndr

q qMUTTT

(a) 62,5 A O) 125 A'

(c) 31.25 A (d) 250 A

tt. S.S. vt€ fu et qfrT dtqreT ft *
qfitqrqqrft t
(a) t* qrtqgrlr{

CI **qrr.ry.
(c) zmr{fr ?n'Efir q'etirr

(d) qrtttr(sriltlqr6It[.(

(b)

(c)

t

I

,

I

:

!

I

l\

'1M3

Th met likely cauees of sParking at

theb,rushe.s in dc machine is

(a) open coil in the armaturc.

O) defectiveinteqPoles.

(c) ineortect bnrsh spritg ptessure.

(d) All of the above.

Primary rearlort for Providing

compeneating windings ia dc

generator is to

(a) Compensate for dectease id

main flux.

O) Neutralize umature flux.

(c) Neutralize cross magnetising

flnx.

(d) maintaifl unifotm flux

disnibution.

In a 4 pole, 25kW, 250V wave wound

DC shunt generator the current in

each patallel Path will be

(a) 62.s A

o) Lzs A

(c) 3t.25'A

(d) 2s0A

The speed of a DC shunt motor cao

be increased above normal sPeedbY

(a) increasing the freld cllnent.

O) deseasitrg the freldcuncnt.

(c) demeashg the terminal voltage.

(d) increasing the aflnature

resistance.

. P.T.O.
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fis?{6

S.*. ftfim'+dr qt q$r fm f*rfrtr'
IFFT I5'riTq Hq glilq{ UT IWII EKtrIt

YFTT:

(a) fi{qt
(b) tuft fr
(c) ve*r
(d) qrtqre iEft *,

13. frq { + qiq s +.c-{ffi d.ddtuq +
fi{nqqlftrfisq5t
(a) S.*, riatgr
(b) S.*. duil+{r
(c) *.*,ug{taftftril+dr

,,,(d) .*.*,,{d' {iaftArdda
.,: ':

t4. *.*. *d[-,*er { wfu{ qftr qil 70%
s'{ frlt Err+ d *a qr qrryt Hq *
qFFIT

1s.

(d) 49%

(c) 50%
O) 5t%
(d) 70*

*.*. *rt {a frt ttqr Ss qm qr
gRq To,qr qnn trqcrg
(a) twr*rdFrctrt+

O) qm$Frev,{+

(c, rtrcm,riiqtrfiqr

(d) stffrq*ft*+frn

.sr-r.n-r. iti? qET ET gfAH qtrpf Uil E

(s) rtar

(b) s€
(c) ffiq'w
(d) Hq

16.

(4) M3
the din&tion of rotatibn of dc
compouoE motor can be reversed by
interchanging connections of
(a) Armature

O) Series field
(c) Shunt field
(d) Armature and Series field

Which of the following motor is
qdtable.for electric locomotive ?

(a) DC ilunt motor

O) DC series moror
(c) DC shortshmtcoryoundmotor
(d) Dc long shunt compound motor

In DC seriss motor the armaturc
current is reduced a TWo of it's
original value, tbe orque of the Eotor
will be.reduced by
(a) frV%

o) st%
(g) swo

rat 70%

DC series motor is always startext at
some load to
(a) limittheflux
(b) limil ftp cuggnt
(c) limitthespeod
(d) avoid sparking

The sur-ting torque of DC shunt
motor is
(a) *ra
(b) hish
(c) vory high
(d) losr

12.

13.

14.

15.

16.
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17. G d.*, rFe +fi nfr g.Er{ r d
15% wr ftrqr qra d firfi,{ t eh tnq

ftnt
(a) {otqnqrqt

O) Wqnqk
(c) Ilrflq" qqtt

(d) Erfiffi{tqtt<fi
t..

It. s-{ttr nT{qIF t{q +a,ff, ffi sffm

t' ti,
(a) rradar ':;-'

(b) *"ftfu ': '

(c) frI0rd*er

(d) Eqtffiq$

19. qfr S.S. q{ftq -{ 2lo v'tfr'+€dI
rgm mrfr t il qtv{ fr.atv. qfftffiq

vrfinrerrn*fisF{fir
(b) 46oY

(d) 57,5 V

zo. 1m. ar<rt ffi qRfr .ttft mmr t
(A) EilFT.dT

O) uftH

(c) lrr{T

(d) gqnffi{*dtqff

zt. qftFffit" fr qlqqr{fuh { qnr +dEilr t
q{flrfr,ild,'E'

(a) 230 v
(c) 115 v

(a) oo

(c) 90o

o) 784

(d) 1L8o

(o 204.1,

If thorstrpply voltagn o a DC ohunt,

motqs,ir increalFd,rby l5%, then

which of the following rill refirPe ?

(a) Fullloadcurcnt

O) FullloadsPoed

(c) Startiqg 4E , ,

(d) None of the abovs

3 point startpr is suit$le for mfors

--.
O) Series Eotor

(c) Compound..iiit 
:

(d) All of the above 
:i' 

"
r ' 1lr j.,

If the applied voltago to adc machine

is 230V, then the back emf for

(a) 230v

o) 460 v
(c) 115v
(d) s7.5 v

An idpal transformpr dms notphange

(a) Voltagp

(b) Bower

(c) Cur-rent

(d) None of thesP

The no troad cumnt in a fransformer

lags the applied voltsge by

(a) oo

(b) 78"

(c) 90o

(d) 1180

P.T.O.
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22. ffi+ftt{+Fr{q
(a) qn*'vq qqffiRrrert 

r

(b) qn*'qMcgart 
r

(c) qR+'qMqaart 
I

(d) s$iffi{tdfqfi r

23. qffi{vgrfurfrqi'{rivmrt
(a) If {tT.

(b) \rsifiYr.t

(c, qwrFi'yr.T.

(d) crrmftv.rt

vfi'ffierrfrr fr gor qft'{E Etwr Eq
, qtrilfim++ftrnkrffiilrt
(a) rrlrf{riqffi

O) rnsafr

(c) FilrErH

(d) ffi{trr sftqrqT

qfipnfrx+*nt4n6rnfrtffi
t+t
(a) 3 frfr. r{ S fr.*.
(b) o.ss fr.*. * o,s fq.fr.

(c) so fr.*. t so fr.*.
(d) 0.035 fr.t t o.os fr.fr.

qo, sdTq qftgrrfuil { Hk rrft zoo qrg

\cWiqRTtWafrnoOq|at rEd
Wtqrw6,oFrfrftft
(a) 400qr{ (b) 200qre

(c) 7@Er{ (d) tmqre

23.

(o ?0{0
The flux iOtansfurmer cort'
(a) Remaiqs unchanged wi& load

O) Increases with load

(c) Decreasos with load

(d) None of the above

A transformer may have zero voltage
regulation at

(a) 7*rcPF

O) Unity PF

(c) taegingPF

(d) Irading PF

Open circuit tpst on a tansforper is
performod basically to dercrmine

(a) Voltage rogulation

O) Copper loss

(c) honloss

(d) kakage impedance

The thickness of transformer core
la+inations is

(a) 3 mm to 5 mnr

(b) 0.35 mm to 0.5 mm
(c) 30 mm to 50 rnm

(d) 0.035 mm to 0.05 mm

In a iingte phase transformer iron
loos is 200 watts and full load cgpper
loss 400 watts. Find total loss 4t half
full had,
(a) 400 watt

O) 200 watt

(c) 700 watt

(d) 300 war

23.

25.

N.
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n. qfrefir * qffir fufi ltk 'Iutim, 
q{

*ffiq[tfi
(a) r[q
(b) o.s qvwrft

(c) O.s wr*
(d) q6tn

VTqWTT{irffqililil[g
i _1 ..

(a) ryYqlTil

O) qqrrftdq

(c) gawraqdltfrF '

(d) qqAffiTft ,l

.,.:

qT IITOMI:T WII<t{q lfiqG.E, FiT .|-iT

rnfu*mfrrfuo,wt

rq qqilr

dEdT qlqrfr

nftffitHfrEItn

ltsffirnfr

tffi+tfrmffirfr+T
qfrrffirfrffffifutrtn:

(a) iffitrPfiffi,ent*qfi'
(b) inq1ulfr,t€r
(c) sPmqffi, Igr(fi*fir

(d) er(slfiffi;errkfrq€

29.

(a)

o)

(c)

(d)

30.

(7) 2tM3

At what power facmr efficiencY of

the transformer will be maximum ?

(a) Trlrg

(b) 0.8 lagging

(c) 0.S leading

(d) unity

Thp transforper oil should have

(a) low viscocitY

(b) good resistance '

(c) higft dielecric stength

(d) All of the above

n,

28,

29, Two transformen are oPerating in

paralhl, their load strnrins will

deppnd uPon

(a) maximum efEeienqY

O) voltago ratio

. (c) perunitimPsdance

(d) cooling method

30, Which of the following connection of

the tansformer will, grve the highest

secondary voltago ?

(a) Delt4 frlnarY, Star Secon{arY

O) Delta frimalY, Dela SePonda.r-Y

, (c) Star Primarv, Sur S*ondarY

(d) staf miqarY, Delta secondary

P.T.O.
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ELE C TRrqalrllA c HINES. rM

qb:
Note:

ffitrqrr:ft{il]
tsrft[uirq si'F : 70

, Mqximum Marks : 70
Ilmeallored: IhreeEours] i

(il sww wfu/'tpir#C'ffi qfu #rtr#Frd:r
Qrustion No. I is'compulsory, answer anyfive quesrionsfrom the remaining.

(ii) rdrm #p,# *ril dt fiqwrqqvTqaf, a?Fzg. r.-:
Solve all Wn*of a qucstion consecutively together.

fiti1 ydlrrafiir+psC.rrrer#frg / ..-..;..

Stan each questlon on afresh page.

(iv) qhis,qrwil#.r,ffir+ 6?ffi+.rniqA a.";rlng1aqd. t
only Enslish version is varid in case of ffiynce in both tlu languages,

1. (i) qfrlurrfrx++€-nrfuT{ttftflfudeffFr+ r I

Define voltage regulation of a transformer.

(ii) friqqrrfrzr*ur*rlffi I

Writedown uses of D.C. Motor.

(iii) qrlwffiqrt+rynm{tr
WhU is mea+t by armature rpaction ? ,

(iv) qfurfitr m,r rlir ErRv{$rqH qfrq-q. dfu+ I

Draw equivalent ckt of transformer at no-load.

(v) ftEqrilqH# *'vrnm+wr++mnrqt,l
what are the advantages of paralrer opeffion of D.c, generators ? QxS)

P,T.O.
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- 2. (i)

r.1 0) 20$

BFeqEr *lT qfr, Tr{itlunFi, 6r {iH ?[uia ffi I

Dosoribe working principlo of D.C, gencrator with ttre help of diagram.

rqlqfiHr { € qilftffi ftsf,nr #r a rFrflq ffiHvr ffi'ETqt tq T q}'r ftr d+ffi
qrtc{frrsqsqn I

I

Erylain prpceilure to draw rnegnetis4tion curve for self excited D.C. generator in
fat mory with ckt diagram. (6x2)

ftEr*f,r rrfrEl { *} qnft m Ffu*t * frRm * {qE+

Explain in detarl the various losses taki.8 place rn D.C. Machine

q6fumr q{ftq fir ssfm rqF ss*'q$ qril +qrqf d qrfld r

Draw I neat diagrarn of a D.C. Machlne nnd exBlain function of all its parts. (6x2)

qrrfrierflRr fu tq mfi qR E ffi + qrtq wmEIffi +t qwrrt t

Exptain working of foUr point starter used'for a D.C. Motor with neat diagram.

fr{qcrrr rieda+riil i{Tqq d,'mrq ifun Hr rrarq+

Explain various methods of speed control of D.C. Shunt Motor. (6x2)

(ii)

3. (i)

(ii)

4. (i)

(ii)

5. (i) n+ilrffir { frrtsrm rch Wfuqrd' Ttqrur d srEmi t

Explain swinbom t€st or D.C. Maphine in laboratory.

(ii) Enf,wqRffiqt wn nrm4 ; ? qw+'qqrq qq E+ffi q,ri *.Eq[q fuH r

What ig meant by armatue reaction ? Write its effects and remedies to reduce
(6x27

(r) gdt 2 kVA, 500/250V, 50 Hz lFffi rr€[f frellfir{ + ffrq qF|t fiqq \tH {Irl fiqq
qtrflqI ifr {dq{ qfu qqfrr r ffisq fr rnrq qr+ qrd str6,{uil d v<rq 6r
sftns#s I

Explain with connpcflon dlagram open ckt and short ckt test fot 2 kvA'
500/250 V, 50 Hz 10 transformer. Also mention the range of instruments used,

(ii) qu' i0 1y6 qfipflfrx + frq sd'qrr M! tt/t qot rm rR (a) ffi'$ (u) 0.8 {lk Turo.
wqqkr 66 dfrru r ryt vrrwffi Effi 1000 qreHqr FilEurtrqt 800 wptt t t

Calcul* the effcionpy at half load and lr/t fitll load of 50 kVA trqosformer for
powpr factor of (e) unity G) 0.8. The Cu loss 4t full load is 1000 W and iron loss

is 8@ was' (5x2)

I
IIt

a.

1

P.T.O.
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?. (i) W lnr qffi + fu fuir tTfiq 6t qqrilr+ r {ot rm q qw'rr* qrnrr U'roqrtft{q xft+rfi dffir GTqfi iff qr rrrfu #{q r

Explain volage rogulation of a singte phaso trsnsform€, . Dcduce an exprossion
for the percentage voltege rpgilation at fult-load and lagging power factor bad.

(ii) w' 40 kvA ItffiI*r { Et[ ilfr 450 qrg dqr ryt rn w nn urh eoo qra tfr t r tr
qRfitUfrm{umO,3 qqqffifi, dqqqrd6{q 1

(a) pirnwwnr

O) ?rf, qmftrfi qf qfufirq qlrff mqTdrfr

(c) enrffiqRffir

^A' 40 kV.A transformer has a iron loss of 450 watt and full load Cu loss of 800
watL If thp p.f. of load is 0.8 thencakulate.

(a) fre tu[ load effrciency

O) tre load at which maxiqum efficipnpy ocalr

(p) thepaximumefficiency (6121

8. ,fiF#qtqrffifqfiri r

r$frite ehort notes on any two :

(i) {tqqRqEqRrrtqffir
offload and on load flp changer

(ii) Ir{Et's{ttvftfqffi*vq

back to bgaktest on tarrcformer

(iii) qfiFrfufirqil-F{ftqq

Eqv ckt of transformer

,ttt

(6x2'l



(11) aHi,
EEM6

F'
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