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ENGINEERING & MANAGEMENT EXAMINATIONS, JUNE – 2009

ELECTRICAL MACHINES-II
SEMESTER - 6

Time : 3 Hours ] [ Full Marks : 70

GROUP – A

( Multiple Choice Type Questions )

1. Choose the correct alternatives for any ten of the following : 10 × 1 = 10

i) The starting torque of a 3-phase induction motor can be increased by increasing

a) the rotor resistance b) rotor reactance

c) stator resistance d) the stator reactance.           

ii) In a 3-phase induction motor, torque T is related with supply voltage V as

a) T ∝ V 1/2  b) T ∝ 
1
V  

c) T ∝ V d) T ∝ V 2  .           

iii) For high starting torque, the most suited induction motor is

a) squirrel cage b) slip ring

c) deep bar squirrel cage d) double cage induction motor.           

iv) In a 3-phase induction motor, the mechanical power developed, in terms of air
gap power ( ) P g    is

a) ( S – 1 ) P g  b) P g  / 1 – S

c)
1
S d) ( 1 – S ) P g  .           

v) Pole changing method of speed control is used in

a) slip ring induction motor b) d.c. shunt motor

c) d.c. series motor d) squirrel cage induction motor.           
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vi) For parallel operation, a.c. polyphase alternators must have the

a) same speed b) voltage rating

c) kVA rating d) excitation.           

vii) A 3-phase synchronous motor has

a) high starting torque b) low starting torque

c) no starting torque d) low starting current.           

viii) A ceiling fan uses

a) split phase motor

b) capacitor start capacitor run motor

c) capacitor start motor

d) universal motor

e) none of these.           

ix) The torque speed characteristics of a repulsion motor resembles the

characteristics of which of the following d.c. motors ?

a) Separately excited b) Shunt

c) Series d) Compound.           

x) A.C. series motors are built with as few field turns as possible to reduce

a) flux b) eddy current loss

c) reactance d) speed.           

xi) Armature reaction in a synchronous motor at rated voltage and zero power factor

is

a) magnetising b) cross-magnetising

c) both (a) and (b) d) de-magnetising

e) none of these.           
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GROUP – B

( Short Answer Type Questions )

Answer any three of the following questions. 3 × 5 = 15

2. Explain why single phase induction motors are not self starting. State the techniques

adopted to make the single phase induction motor self starting.

3. Draw the equivalent circuit of a slip ring type 3-phase induction motor and explain the

different components of the circuit.

4. Explain the phenomenon of hunting in a synchronous motor. State the remedial

measures.

5. What is the difference between salient pole and cylindrical rotor of synchronous

machine ? Mention the sphere of their applications.

6. Derive an expression for the average torque developed in a universal motor in terms of

the armature current.

GROUP – C

( Long Answer Type Questions )

Answer any three of the following questions. 3 × 15 = 45

7. a) Define the terms ‘synchronous reactance’ and ‘voltage regulation’ of alternator.

Explain synchronous impedance method of determining voltage regulation of an

alternator.

b) A 1200 kVA, 3300 V, 50 Hz three phase star connected alternator has armature

resistance of 0·25 ohms per phase. A field current of 40 A produces a short

circuit current of 200 A and open circuit e.m.f. of 1100 V line to line for the

same field current.

Find the voltage regulation on the following :

i) Full load 0·8 p.f. lagging

ii) Full load 0·8 p.f. leading.

Draw also the phasor diagram.
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8. a) Derive an expression of the rotating magnetic field produced in a 3-phase

induction motor.

b) Prove that the rotating magnetic field rotates at synchronous speed.

c) Which mechanism is responsible for development of flux in the rotor ?

d) Why the rotor does not rotate at synchronous speed ?

e) Show that the rotating magnetic field is a sinusoid with constant magnitude.

9. a) Explain the techniques adopted for speed control of induction motor.

b) A  50 Hz, 440 V, 3-phase, 4 pole induction motor develops half the rated torque

at 1490 r.p.m. with the applied voltage magnitude remaining at the rated value.

What should be its frequency if the motor has to develop the same torque at

1600 r.p.m. ? Neglect stator and rotor winding resistances, leakage reactance

and iron losses.

10. The equivalent circuit parameters of 230 V, 50 Hz, single phase induction motor

having friction loss windage loss and core loss of 50 W are given below :

R 1 m  = 2·4 Ω ,  R
 l
2   = 4·7 Ω ,  X 1 m   = 3·2 Ω ,  X

 l
2   = 2·8 Ω  and X m  = 90 Ω , where

R 1 m  = resistance of main rotor winding

X 1 m   = leakage reactance of the main stator winding

X m   =  magnetising reactance

R
 l
2   = standstill rotor resistance to main stator winding.

X
 l
2   = standstill leakage reactance to main stator winding.

Calculate

i) input current

ii) power factor

iii) developed power

iv) output power

v) efficiency.
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11. Write short notes on any two of the following : 2 × 7 
1
2  

a) Parallel operation of 3-phase alternators

b) Stepper motor

c) Double cage rotor motor

d) Armature reaction in synchronous generator.
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