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SECTION A – ANSWER ALL QUESTIONS IN THIS SECTION 

 

QUESTION ONE 

  

a) Derive the relationship between the starting and the full load torque of an induction motor at a 

given slip. (4 marks) 

b) A three-phase induction motor is wound for 4-poles and supplied from a 50Hz system when 

running at a slip of 4%. Calculate: 

i. The synchronous speed 

ii. The rotor speed 

iii. The rotor frequency when the motor runs at 900 rpm (6 marks) 

c) With the aid of a block diagram describe the flow of power in a synchronous motor.(6 marks) 

d) Explain the following terms with reference to the synchronous motor. 

i. Starting torque 

ii. Running torque 

iii. Pull-in-torque 

iv. Pull-out-torque (4 marks) 

e) Converters are to convert current from one type to another. Depending on the type of function 

the converters can be grouped into 5-types. Briefly describe these types. (10 marks) 

 

SECTION B – ANSWER ANY TWO QUESTIONS IN THIS SECTION 

 

QUESTION TWO 

 

a) With the aid of phasors show how a rotating magnetic field is produced in the stator of a 3-phase 

induction motor: Hint take intervals of 60°. (8 marks) 

b) A three-phase, 50Hz,  6-pole induction motor has a rotor impedance of (0.01 + j0.25)Ω at 

standstill. Full load torque is obtained at 720 rpm. Calculate: 

i. The synchronous speed 

ii. Full load speed 

iii. Full load slip  

iv. The ratio of maximum to full load torque 

v. The speed at maximum torque 

vi. The rotor resistance to be added to get maximum starting torque (12 marks)  
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QUESTION THREE 

 

a) State  FOUR applications of electric drives (4 marks) 

b) Explain the THREE categories into which electric drives are grouped (6 marks) 

c) A three-phase, 6,600V, 50Hz, Y-connected synchronous motor takes a current of 50A. The 

resistance and synchronous reactance are 1Ω and 20Ω respectively. Find the power supplied to 

the motor and induced emf for a power factor of 0.8 lagging. (10 marks)  

 

QUESTION FOUR 

 

a) A three phase 400V, induction motor had the following test readings: 

No load test:  400V  1250W   9A 

Short circuit test:  150V  4KW  38A 

The normal rating of the motor is 15KW. 

Draw the circle diagram and determine; 

i. Full load current and its power factor 

ii. Full load speed if the motor is wound for 4-poles 

iii. Full load torque 

iv. Maximum output power of the motor 

v. Maximum torque (20 marks) 

  


