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Fourth Semester B.E. Degree Examihalion, July/August 2022

Electric Mo'tors
.:,,,a,,... :::;t'::: .,,...;::a 

_

Time:3 hrs. .,r1,,,.S.r, 
"' 

,, ::i Max. Marks: 100

Ir.
Note: Answer any FIVE full questrjgnii;ehoosing ONE full q\flioilIrom each module.
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!l'" Module-L "-

I a. What is back emfl Exp-l,eif if significance. ,1.r,:;:::;::r (06 Marks)

b. Derive an expressiol ffr*#l" torque of a DC motor. 
"' ,. (06 Marks)

c. A250 V DC shunt,ihotbr runs at 1000 rpm onxo.lbad and takes 5A. The armature and shunt
field resistance5:'be 0.2 O and,250 C) respe.e.,fively. Calculate the speed when loaded and

taking a currerrt ofi60 A. Due to armature gaqfion, the field weakened by 3%. (08 Marks)

'"t ""''t''tt'
.ri: -l!1. r' ";,dl&" d" CIR

2 a. Explain::,'td&different methods of cpffU.tUting speed of a DQffint motor. (06 Marks)

b. Explai-,&e necessity of a startei,,,f,o ta DC motor and explhin the operation of a star delta
starter with a neat sketch. :::r - l.t:, (08 Marks)

c. Draw and explain the charasteriStics of DC series,,,motor. (06 Marks)

.,.',,=:i:: Modulg*a.-. 
: 

,.- 
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3 a. Explain the Swinbumg's."test to determiqg+,,,pflm"a losses of 
."1 

D{ machine. What are the

limitations of this test? 
"i .* . (08 Marks)

b. When running"on no load, a 400 V O*! slunt motor takes 5 XJhu = 0.5 Q and Rr = 200 Q.

Find the output'bdthe motor and effinty when **:tFS" ful load and taking current of
50 A. ,,,,:.. "' ,,''1 .. -.' .. 

a (08 Marks)

c. Briefly-e1plain the various lq,,Es,?s,ititurring in a Dd-maehine. (04 Marks)

a. Deriveiie Torque equatiorffdL& 3
, -nl'" ,
10n IorS l3$ inductiion"rll and derive condition for maximum torque.

(08 Marks)

.i - - .,,,,.,,.,,-lhc. A 4 pole, 3O;fuduction motor is.,,SEpplied from 50 Hz supply. Determine its synchronous
speed. On,fu$ Joad, its speed is o,bsflrved to be 1410 rpm. Calculate its full load slip.

li 
",1r,

1;1i'
(04 Marks)

!.
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.::: '::::.a::. '

b.,,..:Di5suss the complete Torque-slip charactpriitics of a 3$ induction motor including motoring
'generating and br&kiffg regions. (08 Marks)

',..' Module-3
5 a. Starting from the fun entals develop the equivalent circuit of a polyphase induction

motor and explain how mechanical power developed is taken care of in the equivalent

circuit. (10 Marks)

b. Describe the qons#tional features of a double cage and deep bar rotors of 3$ induction
(10 Marks)motors and exdlqih its operation.
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6a.

b.

7a.

b.

oR M.:*,
A 415 V ,29 .84 kW, 50 Hz Delta connected motor-gavti ihe following test data :

'*
I Rl.'ekedRnfortest I l00V | 45 A I 2730W I s
No load test 415 V 2rA 1250 W
Blocked Rotor test 100 v 454 2730W

(i) Line current and power factor for rat-ed output.

iitl rhe maximu- i;.q"* A;*; tdt&,,'and rotor copper lott"t ffti"q", " ilX,fflil",.,

Explain the phenomenon of coggi+sqintscrawling in a 30 Indupti-o,n motor.
-- ,il :,,,ai ,':*1.

- 
.}:]..:::::iilR|l

;f- -s,r.'le

.,ill1,

"-'\ e/ilL \''
List the different methods ofsffihg a squirrel cage induction motor and explain star-delta

starter of 3{ induction mgtb* iih a suitable circuit diqgram. (10 Marks)

Enumerate the speed *=9]iffi methods of 3S induction motor and explain supply frequency

ir+ffiWcrawling 
in 

" 
30 I"]i,fittig" motor. (06Marks)

.,,,u;,,1.[ ' ..,.,':' (10 Marks)
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8a.

b.

9 a. List the methods of startindsynihronous motor aaditeexpldin slip ring-indii0iion motor with a

b. A factory has a total ld8'fl' f 1800 kW at affifrer factor of 0.6 lagging. If it is desired tob. A factory has a total ld*'$;bf 1800 kW at affiwer t'actor ot.0.6 laggmg. lt tt ts desrred to

improve the facto-1y po*.. factor to 0,95:. ing with ft"g@allation of synchronous

"ond"rr"r 
then caliulate, (i) The KVA ratiq of synchronou-s,.dlo,ndenser (ii) Total KVA of

the factory. (10 Marks)
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10 a. fxplaine[E,operation of syncffinoirs motor at coffili:t load variable excitation and V and

inve4ffiSHcurves. l,; ,:=,.lr.' . :,:, (10 Marks)

b. Explaii'the working, charaffistics and applieatidns ofuniversal motor. (10 Marks)
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