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Instrnafio-ni: (i) This Question paper has two sections. Attempr each section in separate arlswer
book.

(2) Figures on right indicate n.iarks.
(3) Re precise and to the point in answering the descripiive questions.
(4) N{ake suitable assumptions wherever necessary

SECTION.i

Que-l ia.l E;<plain rvorking principie of tr"ansl'brmer in detaii an,j also ,Jerive E"M"F equation oi I{i4tra:isfr;rmer.
A 50 kVA,44AA/220 V tr i insfi irrnr:r has Rr : 3.45 e, i i : :0.009 e. The value;_q of
reactances are X1 :5"2 fl and X2: 0.015 {). Caicuiate lbr i!-re iransfcrnier (i) equivalent
resistance as referred to priinar;i (ii) equivrilent re:iisr*nee as ref'errecl {o seconiary iitl)
eqtlivalent leactance as referreci to both primary an<J secondary (iv) eqrrivalent
irrrpedance as referred ti: both primary ancj seconc.lary fv) tctal Cu loss, first using
individuai resistances cf the trn:a r.vincJings a:-rd seconcily, us!ng equivalent
resistances es refen"ed lc eaclr side. Assi-rme efficienc'u of the tra.nsfi:rmer equal to
1009/0.
Why efficiency of trarisfcmrer is hish?

OR
Derive the equivaieni circuit of a single phase transformer an| show horv it js usefui in the
anaiysis of the performance of a transformer ?

{Bl

ic)

Que-l {,.1}

(E)

Iq],8

[82',

Ic4)
The efficiency of a2A0 kVA. single phase transfonner is 98.?5 % when delivering fbll [0,1]lcad at 0'B povrer facior and99o/o cn80 7i, of fi"rll load at 0.9 power t-actor. Calcuiate (1)
iron losses (2) copper losses of transfcrmer at full Lrad and (3) eificienc.r ar unitypower
factor.
Discuss the importance of voltage regulation in trans{brrner. I02l

(c)

Que- 2 (A)
(B)

Que- 2 (A)

{B)

E;rplain characteristics of d.c. series motoi.
A 250 v shunt motor has armature resistance of 0.25 f), on ioad it takes
current of 50 A and runs at75a r.p.m, If the flux of motor is reduoed by
changing the load torque, find the new speed of the motor.

IO5I
an armature [05]
l0% without

tlR
Why starter is required for d.c motor? With diagram ciiscuss three point starter.
A 4 -pc'le, 220-V Shunt motor has 340 iap rvound conductor. It takes 32 A from the
suppi}' mains and develops 7.5 H.P {5.595kW).'fhe fielcl rvinciing iakes 1 A. The
armature lesistance is 0.09 Q and the t1u;</poie is 30 mWb. Calculate (1) the speed (2)
the torque developed in newton-rneter.

l0sl
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Que-3

Que-4 (A)
(B)

Que-4 {Ai

{8}

Que- 5 {A}
(E)

{c)

Que- 5 (A)

(E)

Que-6

(A)
(B)
(c)

Attempt the follorving questions.
Derive the condition of maximum power for d.c motor, \ 

:

Discuss open circuit and short circuit test of transformer. t04l
Compare autotransformer with ordinary transformer and prove that saving of coppei in I04]
auto transformer equal to transformation ratio times copper used in ordinary
transformer.

SECTIONJI-

Explain losses in a d.c. generator. 

-]q

A shunt generaior suppiies 195 A at 220 V. Armature resistance is 0.02 Q, shunt t05l
field resistance is 44f}. If the iron and frictional losses amounr to 1600 W. Fincl
generated ernf, copper loss, b.h.p of the engine and electricai and commercial
efficiencies

OR
i)issuss the process of building up of voltage in a d.c shunt generator and give the tilS]
ccnditions to be satisfiecl far voliage buiid up.
A long shunl compounci generator delivers a load cui-rent of 50 A at 500 V and has t#Sj 

'

armature, series field and shunt fieid resistances of 0.1t5 e, 0.03 f) anri 2i0 tt
respectivel-Y. Calcuiate the generateci voltage and the armature current. Allcr,v 2 V
brush contact drop.

Disctiss Scott-connectioti of transformer in detaii lvith necessary diagrarn. f04l
Discuss the off ioad tap ohar'ging transformer lvith necessary figure. [04]
What is the advantage af star-connection over delta sonnectlon in a 3-phase i02J
tlansfbLmer?

Explain the concept of electrorn*"t uni.ul*ergy conversion process with necessary [05]
exarnple.
A 500 KVA, 3-phase transfornrer has a line voltage ratio of 33/l I kV and delta star t05l
connecled. The resistances per phase are: high voltage 35 e, low voltage 0.g76 a
and the iron ioss is 3050 W. Caiculate the vaiue of eftciency at full load and one
Iialf of fi;ll load respectively at (a) unity power facior ib) 0.s power factor. I

Attempt the following questions.
With neat diagrams explain the phenomenon of armature reaction in a d.c. machine. t04l
Draw and explain intemal and external characteristics of d.c shunt generator. i03l
Discuss the fbilowing ierms related to arrnature i,vinding t03J
(a) pole pitcli (b) tront pitch and back pitch (c) lap and wave winding

END OF PAPER
Best of Luck

iA)
(B)
(c)
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