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Answet any five questions.

l. (a) Define a tansformer. 3

A) Why is the transformer core laminated ? 4

(c) Derive an expression for the e.m.f, induced
in a transformer winding. Show that ez/per

' tum in primary is equal to em/ per tum in
the secondary. 5
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(d) A lO0 kVA, 24001240-V, 50112 singlc

phase has an exciting current of 0'64A and

a core loss of 700 watts, when its high

voltage side is energised at rated voltage and

frequency. Calculate the fwo components of
exciting current. 8

h) From the construction point of view,

enumerate the common essential features of
rotatins electrical machines. 8

(b) Define distribution
expression for the

component is given

factor and show that its

t'undamental frequencY

sinqrf2f9sinrl2.
6

by

p)

(b)

(c)

J.

k) What should be the value of chording anglc

for elirninating 5th harmonic 2 6

Describe the constructional details of
commutators of DC machine . 6

t)evelop the circuit model of a dc machine'
4

Four tcrminals of dc shunt machine are

available, but these are unmarked. How

would you identify the field and armaturc

terminals ?
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A dc shunt generator gives an open-circuit
voltage of 240V When loaded the terminal
voltage falls lo 220V Determine the load

current in case armature-circuit and field

winding resistance are 0'l!2 and 50O
respectively. Neglect the effect of armature

reaction.

What do you understand by term space-phasc

angle ? 4

Discuss the nature of armature reaction flux
in a salient pole synchronous machine in case

armature cunent lags thc excitation emf Et
by 90'. 6

A 3-phase, 17'32 kI/A,4004 star-connected

alternator is delivering rated load aL 400V

and, ar pf 0.8 lag. Its synchronous impedance

is 0'2+ j2Q per phase. Find the load angle

at which it is operating. l0

(a) What are the differences between squirrel
cage induction motor and slip ring induction
motor ?

(d)

(a)

(b)

A

(c)

5.
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(b)

(c)

(d)

Explain why the rotor of 3-phase induction
motor can never attain synchronous speed.

4

A 3-phase, 50112 induction motor has a full-
load speed of 960 rpm. Calculate the 6

(a) number of the poles

(b) slip frequency

(c) speed of the rotor field with respect to
rotor structure.

The power input to 3-phase induction motor

is 60kll . The stator losses is l/cIZ. Find the

total mechanical power developed and the

rotor copper loss per phase, if the motor is

running with a slip of 3%. 6

Draw the equivalent circuit diagram of a

single phase induction motor. Explain the

diagram. l0

Explain why a single phase induction motor

is not sellstarting. 5

Draw and explain the no-load phasor diagram

of l-phase transformer. 5

(a)

(b)

k)

6.
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7. (a)

(b)

Write brief notes on : (any two) 6x2:12

(, Reluctance Motor

(i, Hysteresis Motor

(iry' V-curves.

A 25 kflA, 2000/200f 50112 transformer has
maximum efticiency at 80% of full load. Its
per unit resistance and impedance are 0.012
and 0.05 respectively. Determine its
efficiency and voltage regulation at half of
the tulf-load and at 0.8 pf lagging. 8
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