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QUESTION 1

a)

b)

Define electric motor.

Define electric generator.

Describe the basic idea of electromagnetism.

Name the hand rule that is used for electric motors.

State the two (2) types of transformer constructions.

Describe the ideal transformer.

Name the type of wire used as transformer windings.

A 2.0 kVA single phase transformer has rated voltage of 144/240 V. Calculate;

i Its primary full load current, /4£;.

ii. Its secondary full load current, /4.

(2 marks)

(2 marks)

(2 marks)

(1 mark)

(2 marks)

(4 marks)

(1 mark)

(3 marks)
(3 marks)



CONFIDENTIAL
ELECTRICAL MACHINE (DEE 3103)
QUESTION 2

a) State the name of each transformer core lamination designs shown in Figure 1 (a) — (d)

(d)

Figure 1
b)

(4 marks)
A single phase transformer has 400 primary and 1000 secondary turns. The primary

winding is connected to a 50Hz a.c. supply of 520V. Calculate the induced voltage in the
secondary windings, Vs.

(3 marks)
c)

Name the three-phase transformer connections shown in Figure 2 (a) and Figure 2 (b).

(2 marks)
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d) List the four classifications of induction motor.

(4 marks)
3
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Name the induction motor rotor type shown in Figure 3. (1 mark)

Figure 3

An 8-pole, 3-phase induction motor is supplied from an AC power supply with frequency
of 50 Hz. On full load, the frequency of induced e.m.f in the rotor is 2 Hz. Calculate the full

load slip. (3 marks)

A 208-V, 10HP, 4 pole, 60 Hz, Y-connected induction motor has a full-load slip of 5%.

Calculate the synchronous speed of this motor. (3 marks)
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QUESTION 3
a) State the direction of rotation for the induction motors shown in Figure 4 (a) and (b).
(2 marks)
R R R
3-phase 3-phase

supply supply

v B

B

(a) (b)
Figure 4

The full load power input to a 4 pole, 50 Hz, 3-phase induction motor is 50kW, running at

1440 rpm. If stator losses are 1000 W and frictional losses are 650 W, calculate;

i. The synchronous speed, Ns. (3 marks)
ii. The slip, s. (3 marks)
iii. The rotor input power, Pin(rotor). (3 marks)

State the type of power supply used to excite the field windings of a synchronous motor.
(1 mark)

State the two (2) types of rotor used in a synchronous machines. (2 marks)

A 240-V, 4 pole, 50 Hz three phase star connected alternator is required to supply 15kW
to a load at power factor of 0.75 lagging. The synchronous reactance of the generator is
3.0Q with resistance of 0.7Q). Calculate;

i The rotor speed, Ns. (3 marks)

il. The resistance between the R-Y terminals, RRY (3 marks)



CONFIDENTIAL
ELECTRICAL MACHINE (DEE 3103)

QUESTION 4

a) Describe the magnetic locking principle. (5 marks)
b)  List any two (2) synchronous motor starting methods. (2 marks)
c) A 2200V, 40kW,3-phase delta connected synchronous motor is working on full-load at

d)

an efficiency of 80% and power factor of 0.6 leading. It has a resistance of 0.22Q per
phase and a synchronous reactance of 2.4 Q per phase. Calculate;
i. Motor’s input power, Pin. (3 marks)

ii. Value of line current, 1. (3 marks)

Describe the following motors.

i. Synchronous reluctance motor. (3 marks)
ii. Hysteresis motor. (3 marks)
Name the type of DC motor used in stepper motor. (1 mark)

End of Questions
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" Induction Machine
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