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2a.

b.

c. Derive the condition for maximuih efficiency of q D-C rtrachine. (04 Marks)

Module-2

-

3 a. The Hopkinsons test oii'tWo shunt machines'${ve the following test results for fullload:

Note: Answer any FIVE full questions, ONE full question"from each module.

0.02 o.(R6).

.,,fu.
Derive the torque equation of a.$':cfuyrotor. (06 Marks)
Explain the characteristics of DC_leiies motor. (06 Marks)
A 200 V, d.c. shunt motor takes 22A and runs at 1000 4lm. Its field and armature resistance

are 100 Ct and 0.1 O rry.gctii'ely. Determine the v,aJue of additional resistance required in
the armature circuit to qduCe the speed to 800 rpg!,jv.hen:
(r) The torque prof nal to the speed ''"'',.,,,:

(ii) The torque V6*ies as the square of the speed (08 Marks)

Line voltage: 250 V
Current taken from supply excluding field current: 50 A
Motor armature current : 380 A 

:

Field currentss,S A and 4.2 A. {,.,j.r.

Calculate. thd efficiency of the apior and generator: Assume resistance of each machine is

1a.
b.

c.

do
(,)
COka
(o

cO
.d
o
cd()
!

ko
(!=

JB
clI
7rt
oolcoo
.=Nds
g;i
otr
-tr !2

H!o>
E*
s,E
o()
6O

boc
d(d

Ep
"o}E

E6

LO
o!

d_R

o.vo .-:

o=
C; <)
@lE
(6E
!otE>':
doo
C)=
*d)tr>X0
(J-

o<
--.i c.i

(.)

oz
P

E

b. Discirssrt' the torque-slip 1@@teristics of a J-$ induction motor indicating motoring,
gengrating and braking re$ohs on diagram.'..,, (10 Marks)

.1td*sP \ fl*;

r*:,-ffi -'r,6 W
'f,f.-"lDescribe the fiefftq1 hpplied to twp sirrilar DC series motors. (06 Marks)
b. Derive an e4Rressioh for running txil$ue of an induction motor and obtain the condition for

maximum torque while running. (08 Marks)
c. A 4-pole,'.5.0.;;Flz, induction motor at rated voltage and frequency has a starting torque of

160% and niaximum torquq of2OO % of full load torque. Determine:
(i) Full load speed
(ii) Speed at maximum torque

. '' ,.. Mgdule-3
5 a. Starting from fuiddhentals, develop the equivalent circuit of a 3-S induction motor.

'.:1;:1,::7:;::, (06 MafkS)
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The power input to a 500 V, 50 Hz,6 pole, 3-S induction*dm.tbr at 975 rpm is 40 KW. The
stator losses total I KW and the friction and windage lpqq$riptal is 2 KW. Calculate:
(i) The slip (ii) ,T -e- totor copper loss

(iii) Mechanical power developed in the rotor (iv) fffrciency
c. Explain cogging and crawling phenomenons in 3$ irduction motor.

6 a. Draw the circle diagram from no
6 pole induction motor with the follow

hort
data:

(08 Marks)
(06 Marks)

(10 Marks)
(04 Marks)
(06 Marks)

No load : 400 V, 11 A, cos 0 = 0.2 , '

S.C. test : 100 V, 25 A, cos Q = 0-:4-

The stator and rotor copper bffie equal. Determine from circle diagram:
(i) The line curent .",,,,:rft-i)'r$lip (iii) Power fabtor
(iv) Maximum output , it:'(i) Efficiency ,i:...

b. Write a short note on indiMon generator. ''::1*';1t;i::';t

c. Explain the construction of deep bar rotor inductiOg'motor.

.'''l "''l ModtllF*4
7 a. What is the ne&q$$ity of starter for a 3-$"iildiiCItion motor? With a neat diagram, explain the

operation of a.Star-delta starter. . f08 Marks)

.,ri,.. \ ^ ,,rg.rr,..j'mot0t*d; ,fu3 ,#J,- (06 Marks)

:!.- ds oR . l;';* ',t"'\
,:.

8 a. Why single phase indugt@totor is not self stffi!? Explain dodbtr ii:volving field theory
as applied to a single @'induction motopalfiag with torque-spqed bharacteristics.

tt . ,onrffiLet'il, working rins"applications "t tlil TlfJl
induction motor. - (06 Marks)

c. Explain rotor r€iistance method offietl control for a 3-$'induction motor. (04 Marks)

't.,. "'t" ::""' ' '"'''t"ttl;t11'"

.r:,j-:::::,:,rrrr:r,rr ....,t,,, 
'l',"tti,il,l MOdUIe-S ;t, -9 a. Describe',the different sta{ingmethods of a synchionous motor. (08 Marks)

b. Writd'"a.itrort note on Vgfriiverted V-curve-s of synchronous motor. (06 Marks)

c. .Destribe the operation of linbar induction@r. List the applications. (06 Marks)p ,dw*' .o;
10 a."'Explain the opefoi&n of synchronogs-motor at constant load and variable excitation with

(08 Marks)phasor diagraE$.
b. Explain 11r6rrqgn$truction and work-lng of universal motor. (06 Marks)
c. Write a sh6rt note on stepper nilotors. (06 Marks)

b- Explai speed control methodstf a 3-S induction motor from stator side. (06 Marks)
c. With a@diagrar4 explain the,qamtruction and operafion of capacitor start 1-$ induction
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