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INDUCTION MOTORS
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PART - A

(Maximum marks : l0)

[Tlze : 3 hours

Marks

I Answer c// questions in one or two sentences. Each question carries 2 marks.

l. How can the direction of rotation of a 3phase induction motor be reversed ?

2. List the different method.of measurement of slip.

3. FIow does the sliP vary with load ?

4. List the various methods of starting a 30 induction motor'

- 5. In which direction does a shaded-pole motor run ? (5x2 = 10)

PART - B

(Maximum mark : 30)

IlAnswerwtyfiveofthefollowingquestions.Eachquestioncarries6marks.

l. Describe the effect of rotor reactance on power factor at standstill'

2. Draw and explain the equivalent circuit diagram ofa 3phase induction motor.

3. Derive the condition for maximum torque in a 3Q induction motor at running condition.

4.Describethespeedvariationofaninductionmotorbychangingthestatorfrequency.

5. Explain the working of an autotransformer starter with neat diagram'

6.Writeanyfourmethodstomakesinglephaseinductionmotorselfstarting.

T.Sketchandexplaintorque-speedcharacteristicsofaUniversalmotor.(5x6=30)

PART _ C

Maximum marks : 60)

(Answeronefullquestionfromeachunit.Eachful,lquestioncanies15marks.)

Urtr - I

lll(a)Explaurtheconstuctionaldetailsofa3Qslip-ringinductionmotor.8
(b)A3phaseinductionmotoriswoundfor4polesandissuppliedfrom50Hzsystem.

Calculate:(i)thesynchronousspeed(ii)therotorspeedwhenslipis4%and' (iii) rotor frequency when rotor runs at 600rpm' 7

On
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Iv (a) Explain the torque developed in the rotor of an induction motor under running 
Marks

condition. 8

(b) A 30 induction motor having a star connected rotor has an induced e.m.f. of
80 volts between slip-rings at standstill on open-circtit. The rotor has a resistance

and reactance per phase of 1Q and 4Q respectively. Calculate cunenVphase and
power factor when.

(i) slip-rings are shortdrcuited

(ii) slip-rings are connected to a star-connected rheostat of 3Cl per phase. 7

Uurr - II

(a) A 3 phase induction motor having a 6 pole, star connected stator winding runs on

240 V 50 Hz supply. The rotor resistance and standstill reactance are 0.12C2 and

0.85f1 per phase. The ratio of Stator to rotor tums is 1.8, full load slip is 4%.

Calculate the developed torque at full load, maximum torque and speed at maximum
torque. 8

(b) Show the power stages ofa 3 phase induction motor from input to output. 7

On

(a) A 12 pole, 3 phase, 600 Y 50 Hz, star connected induction motor has rotor
resistanca and stand still reactance of 0.03 and 0.5 ohm per phase respectively.

Calculate:

0 Speed of maximum torque

(ii) Ratio of full load torque to maximum torque, if the full load speed is 495rpm.

(b) Draw and explain the torque-slip characteristics of a 3 phase induction motor. 7

UNrr - III

(a) Explain No load and blocked rotor tests of an induction motor with neat diagrams. I 0

(b) Describe the speed variation ofan induction motor by changing the nrunber of poles. 5

On

(a) A 415 V,29.84 kw, 50 llz, delta connected motor gave the following test data

No load test : 415Y 2lA, 1250W

Blocked rotor test : 100Y 45A, 2730W

Consfuct the circle diagram and determine (i) the line current and power factor
for rated output (ii) the maximum torque. Assume stator and rotor Cu losses

equal at standstill.

(b) What is ttre necessity of starter ?

UNtr - IV

[X (a) Draw and explain the constuction and working ofan AC series motor.

O) Draw and explain the constuction and working of shaded pole motor

On

X (a) Describe how rotating magrretic field is accomplished in shaded pole motor.

(b) Describe the construction and working of universal motor.
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