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T
he ca

n
d

id
a

te
s sh

a
ll lim

it their answ
ers precisely w

ithin the answ
er­

b
o

o
k ( 4

0
 p

a
g

e
s) issu

e
d

 to them
 a

n
d

 n
o

 supplem
entary/continuation 

sh
e

e
t w

ill b
e

 issued. 

N
o

te
: 

A
tte

m
p

t five
 q

u
e

stio
n

s in all, se
le

ct o
n

e
 q

u
e

stio
n

 e
a

ch
 

fro
m

 s
e

c
tio

n
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, 
8

, 
C

, 
D

. 
S

e
c
tio

n
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u
e

s
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n
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S
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n
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1. 
( a

) 
W

h
y is a ro

ta
tin

g
 fiek1 w

in
d

in
g

 syste
m

 u
se

d
 in

 p
re

fe
re

n
ce

 

to
 sta

tio
n

a
ry filed w

in
d

in
g

 syste
m

?
 

(6
) 

(b
) 

W
h

a
t is th

e
 sig

n
ifica

n
ce

 o
f w

in
d

in
g

 d
ia

g
ra

m
?

 W
h

a
t a

re
 the 

a
d

va
n

ta
g

e
s o

f fra
ctio

n
a

l slo
t w

in
d

in
g

 o
ve

r in
te

g
ra

l slo
t 

w
in

d
in

g
?

 
(6) 

2. 
(a) 

E
xplain the effect o

f distribution o
f w

inding and use o
f short­

pitch coil on the m
agnitude o

f th
e

 generated voltage. 
(6) 

(b) 
A

 3-phase, 6 pole, star-connected alternators revolves at 

1000 r.p.m
. the stator has 90 slots and 8 conductor. per 

slot. T
he flux per pole is _0.05 W

b. C
alculate the voltage 

generated by the m
achine if the w

inding factor is 0.96. (6) 

S
ectfon-B

 

3. 
(a) . E

xplain how
 rotating m

agnetic fields are produced by tw
o-

phase currents. 
(6) 

-
2 

E
E

P
C

-4
1

1
 

(b) 
In u

n
ifo

rm
 a

ir g
a

p
 m

a
ch

in
e

, sh
o

w
 th

a
t th

e
 sp

a
ce

 

harm
onics present in the rotating m

.m
.f w

ave, generate 

only fundam
ental frequency voltage in stator w

inding. (6
) 

4. 
(a) 

D
e

m
o

n
stra

te
 w

ith th
e

 h
e

lp
 o

f d
ia

g
ra

m
 m

a
g

n
e

tic fie
ld

 

produced b
y single w

inding carrying fixed current. 
(6

) 

(b) 
E

xp
la

in
 h

o
w

 ro
ta

tin
g

 m
a

g
n

e
tic fie

ld
s a

re
 p

ro
d

u
ce

d
 b

y 

th
re

e
-p

h
a

se
 current. 

(6
) 

S
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5. 
(a

) 
S

ke
tch

 th
e

 typ
ica

l to
rq

u
e

 sp
e

e
d

 ch
a

ra
cte

risU
cs o

f a
n

 

in
d

u
ctio

n
 m

o
to

r. H
o

w
 is th

is characteristic m
o

d
ifie

d
, if its 

ro
to

r-circu
it re

sista
n

ce
 is increased? 

-
(6

) 

(b
) 

D
e

ve
lo

p
 th

e
 p

h
a

so
r d

ia
g

ra
m

 fo
r a p

o
lyp

h
a

se
r in

d
u

ctio
n

 

m
otor~ H

o
w

 d
o

e
s it d

iffe
r fro

m
 th

e
 p

h
a

so
r d

ia
g

ra
m

 o
f a 

tra
n

sfo
rm

e
r?

 
(6

) 

6. 
(a) 

E
xp

la
in

 th
e

 principle o
f operation o

f a self-excited th
re

e
 

. 
. 

phase induction generator. G
ive

 th
e

 condition under w
h

ich
 

this generators m
a

y fail to
 build up. 

(6
) 

(b
) 

D
raw

 th
e

 equivalent circu
it o

f sin
g

~
 phase induction m

otor 

and obtain therefrom
 approxim

ate equivalent circuit stating 

the various assum
ption m

ade. 
(6

) 

S
ectio

n
-D

 

7. 
(a) 

G
ive the constructional details o

f rotor o
f b

o
th

 salient-pole 

and cylindrical-rotor synchronous _m
achines. 

(6) 

(b). 
D

e
rive

 a
n

 e
.m

.f e
xp

re
ssio

n
 fo

r a
n

 a
lte

rn
a

to
r fro

m
 

fundam
entals show

ing cle
a

rly the expressions for P
itch 

and distribution factors. 
• -(-6) 

8. 
(a) 

D
efine th

e
 V

-cu
rve

s a
n

d
 inverted V

-curves at different 

loading conditions o
f synchronous m

otors. 
{6) 

{P
.T

.O
.] 
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(b) 

E
xplain the effect o

f arm
ature flux on the m

ain faeld flux of 
a synchronous generator a

t (a) zero lagging pow
er-factor 

load. (b) zero leading pow
er-factor load. 

(6) 

S
ectlon-E

 (C
om

pulsory) 

9. 
(a) 

E
xplain how

 the w
ave shape of the induced e.m

.f in an 
alternator can be m

ade m
ore tow

ards a sinew
ave by using 

distributed w
inding and short-pitch coils. 

(b) 
Illustrate w

ith the help o
f neat diagram

s, the nature of the 
m

agnetic field produced w
hen a tw

o-phase supply is 
connected across a tw

o-phase w
inding. 

( c) 
E

xplain the principle o
f w

orking o
f a three-phase induction 

m
otor on the basis o

f the concept o
f alignm

ent o
f m

agnetic 
fields. 

( d) 
E

xplain w
hy the stator and rotor cores of an induction m

otor 
are m

ade o
f m

agnetic m
aterial. 

( e) 
D

raw
 the phasor diagram

 o
f a synchronous generator on 

load. E
xplain the m

eaning o
f synchronous reactance. 

(f) 
E

xplain w
hy efforts are m

ade to generate sinusoidal 
induced e.m

.f in an alternator. 
(6x2=

12) 
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