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QUESTION ONE
(a) What is the limitation of single Phase Induction Motor?
(b) Explain why a single phase induction motor does no self-start. Discuss this based on the double revolving theory

(c) Explain the constructional features and principle of operation of a Single Phase induction motor

(d) Using the double revolving field theory explain the torque –slip characteristics of a single phase induction. Hence explain why a Single-phase induction motor are not self-starting
(e) List five (5) types of Single Phase Induction Motor and explain explicitly any two with relevant circuit/connection diagrams
(f) Describe the operation of Single Phase Induction Motor using the Double-Field Revolving Theory

QUESTION TWO
(a) What is a Universal Motor? List five (5) areas of application of this type of motor.
(b) Describe the Construction of a Universal Motor.
 ( c)       Distinguish Universal motor from the the DC series motor with respect to the additional 
        constructional features. Describe these additional constructional features.
            QUESTION THREE
(a) Describe the principle of operation of a three phase Induction Motor.
(b) State the advantages and disadvantages of Three Phase Induction Motor.
(c) A 400V ,three phase, star connected induction motor has a stator impedance of (0.06+j0.2) ohm and an equivalent rotor impedance of (0.06+j0.22) ohm. Determine the maximum gross power output and the slip at which it occurs.
Hint: take k as unity, Solve using the approximate equivalent circuit referred to the Stator (Version 2) 
(d) Draw and explain the Torque Vs Slip relationship of three-phase Induction Motor.
(e) A 3-phase induction motor runs at 20rps on no-load, and 15 rps at full load when supplied with power from a 60Hz ,3-phase source. Calculate the following;

i. The number of poles of the motor

ii. The percentage slip at full load

iii. The frequency of the rotor’s voltage

iv. The rotor’s slip speed

v. The rotor’s frequency at a slip of 10 percent

QUESTION FOUR
(a) Highlight five methods of controlling the speed of Induction Motors
(b) List four methods of Starting the three phase Induction Motors
(c) Explain  any two methods in Q4(b) using appropriate circuit diagram
QUESTION SIX 
(a) What is the importance of testing on three –phase Induction Motors

(b) State two similarity and differences between the short-circuit test of transformers and the Blocked –Rotor test in Induction Motor.

(c) State two similarity and differences between the Open circuit test in transformer and the No-load test in Induction Motor

(d) List four types of testing carried out on three-phase Induction Motors and explain any one (1)

(e) A 400-volts, three phase STAR connected Induction Motor gave the following results on no-load and short-circuit test
	No Load Test 
	400V
	3.0A
	645 Watts

	Blocked Rotor Test
	200V
	12.0A
	1660 Watts


Given that the windage losses amount to 183 Watts, and the stator resistance as 5Ω; Determine the following;
i. The Energy component of the No-load current
ii. The magnetizing component of the No-load current
iii. The power factor on No-load
iv. No-load resistance, R0
v. No-load reactance, X0
vi. Equivalent resistance per phase as referred to the primary
vii. Equivalent reactance per phase as referred to the primary
viii. Power factor on Short Circuit
ix. Short Circuit current with normal voltage applied of 400V across the stator
QUESTION SEVEN

(a) Explain the operation of synchronous generator

(b) A Y connected, two pole,50 Hz,11kV,10MVA synchronous generator with Xs=150Ω is operating at full load and 0.8 power factor lagging. Calculate the following 
i. The induced emf and load angle,Ef <
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ii. The maximum power ,Pmax 

iii. The maximum Torque

(c) Explain the concept of parrallel connection  of generators and give four (4) advantages of connecting generators in parallel.
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