50, will be treated as malpractice.

g blank pages.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remainin
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v Electric Motors

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

Module-1

Derive the torque equation of a DC motor. (05 Marks)
What are the limitation of speed control of a de shunt motor by armature control method?
Name and explain the method of overcoming these limitations. (08 Marks)
A 200V shunt motor has armature resistance of 0.1Q and shunt field resistance of 240€. Its
rotational losses are 236W. On full load the line current is 9.8A with the motor running at
1450rpm. Determine

i) Mechanical power developed

ii) Power output

iii) Load torque

iv) Full load efficiency. _ (07 Marks)

OR
What is Back emf? Explain its significance in DC motor operation, (04 Marks)
What is the necessity of starter? Explain with a neat diagram, the operation of a 3-point
starter. (10 Marks)
A 230V, DC shunt motor runs at 800rpm and takes armature current of S0A.Find the
resistance to be added to the field circuit to increase speed from 800rpm to 1000rpm at an
armature current of 80A. Assume flux is proportional to field current, Armature resistance is
0.15€2 and field resistance is 250Q2. (06 Marks)

Module-2
Explain with a neat diagram, field test of two DC series motors to determine the efficiency
of the machines. (06 Marks)
Hopkinson’s test is conducted.on two DC shunt machines. The supply current is 15A at
200V. The generator output current is 85A. The field current of motor and generator are2.5A
and 3A respectively. The armature resistance of each machine is 0.05€. Find the efficiency
of each machine on load. (08 Marks)
Derive torque equation of a 3¢ induction motor and hence obtain the condition for maximum
running torque. (06 Marks)

OR
With a net diagram, explain retardation test by elimination method to determine the stray
losses and its separation into core losses and rotational losses. (08 Marks)
The field test on two mechanically coupled DC series motors with their fields connected in
series and one machine running as motor while the other running as generator gave the
following data :
Motor - armature current 40A, armature voltage 200V, voltage drop across fields 15V
Generator : Armature current 32A, armature voltage 160V, voltage drop across field 15V
Armature resistance is 0.4Q, calculate the efficiency of each machine. (06 Marks)
Develop torque slip characteristics of a 3¢ induction motor when slip varies between zero
and 2. (06 Marks)
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Module-3
Develop the phasor diagram of a 3¢ induction motor. on load (06 Marks)
List out the disadvantages of squirrel cage Induction’ motor. Explain with a neat diagram, the
construction and operation of a double case induction motor, (10 Marks)

Show that the locus of rotor current is a semlcn‘cle through appropr |ate equat:ons (04 Marks)

No load :
Blocked rotor test : 100V, SA,' 2730W
Construct the circle diagram and hence determine :
i) Line current and, _power factor at full load
ii) Maximum tmque T
Assume stator and rotor'copper losses are equal at slandstlll (12 Marks)

Obtain the phasm dlag: am and hence the }ocus of stator current of an Induction generator.
) : (04 Marks)
tsf of Induction Generatol (04 Marks)

Module 4

(12 Mal ks)
tion motor. List out
: (08 Marks)

operatlcm of a star delta starter. |
Explain the construction and operation of shaded p
its applications,

OR* =
What are the limitations of speed control: by statcn voltage co_r_ltl_ql’? {02 Marks)
Explain why smgle phase induction motors are not self startmg using double field revolving
theory. g - : (08 Marks)
Explain the constructlon and operatlon of capacitor start and run 1¢ Induction motor.

= (10 Marks)

Module-5
(08 Marks)
*and operation of linear induction motor and

(12 Marks)

_ OR
Explain how; be operated as a synchronous condenser with change
in excitatiof, S (08 Marks)
With a neat diagram, explam the construction and operation of stepper motor. {12 Marks)
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