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SECTION A MULTIPLE CHOICE (30 Marks)
In the following statements one of the suggested answers is the most correct. Place the letter
corresponding to this answer in the space provided on the answer sheet.

1. As load on an induction motor increases, the power factor of the stator supply
usually:
A.  remains unchanged
B. increases the rotor power factor
C. increases
D. Decrease
2. The resistance of the insulation between windings and motor core should be:
A.  Greater than IMQ
B. Less than 1IMQ
C. Greater than 1Q
D. Less than 1Q
3. The speed of a squirrel cage induction motor:
A.  decreases with load
B. increases with load
C. is constant irrespective of load
D. isinversely proportional to the frequency of the supply
4. Slots on a stator or rotor of an induction motor may be skewed to:
A.  provide a smoother starting torque
B. reduce starting current
C. increase the speed
D.  increase the starting torque
5. Rotor currents in an induction motor operating at normal speed are:
A. low frequency
B. high frequency
C. supply frequency
D.  stator frequency



10.

11.

Service & Installation rules NSW sets limitations on maximum starting
currents for motors to prevent;

A.  excessive demand during peak times

B.  excessive strain on distribution transformers

C.  fluctuations on supply voltages

D.  non compliance with environmental & sustainability policy

The frequency produced by an alternator depends upon the :

value of field current
speed of rotation

value of stator current
value of terminal voltage

Cow>

When resistance is added to the rotor circuit of a slip ring induction motor
driving a constant load, the speed will:

A remain the same and supply more torque
B. remain the same and draws more current
C be reduced
D be increased

Failure of one phase of a 3phase supply while a motor is running will cause it to;

A.  runnormally

B.  over speed

C.  overheat

D. increase the supply voltage

The setting on a thermal overload is adjusted to:

A.  the full load current of the motor

B. 150% of the motor full load current
C. 200% of the motor full load current
D.  anywhere within the adjustment range

The maximum efficiency of an induction motor usually occurs:

when the stator losses equal the rotor losses
at starting

at almost full load

when slip is 50%

Cow>»



12.

13.

14.

15.

16.

17.

The rotor field of a three phase induction motor is due to:

DC excitation
electromagnetic induction
rotor reactance

rotor resistance

Cow>»

The rotating magnetic field of an induction motor has:

constant speed but strength decreases with more load
a speed loss and a loss in strength with increased load
constant strength and speed

constant strength but speed decreases with greater load

Oow>»

If the setting on a thermal overload is set to the maximum possible adjustment,
the overload will:

operate correctly

not provide effective protection
only protect on low currents
protect for short circuits as well

Cow>»

The frequency of the rotor currents in an induction motor:

increases when the speed increases
decreases when the slip increases
increases when the slip increases
decreases when the load increases

Cow>

If a three phase 415 volt 50 hertz induction motor is connected to a 415 volt
100 hertz supply the:

speed of the rotating magnetic field will double

speed of the rotating magnetic field will not be affected
speed of the rotating magnetic field will be halved
synchronous speed will be less than the actual speed

Cow>»

Alternators are designed to generate a sinusoidal voltage waveform because:

it allows the use of cylindrical rotors

it allows alternators to be paralleled

this wave form can be transformed without distortion
greater voltages can be generated

Cow>



18.

19.

20.

21.

22.

23.

A common method of starting modern synchronous motors is by:

providing a commutator
induction motor principles
the help of a compensator
star/delta method

Cow>»

The maximum torque produced by an induction motor occurs when the:

rotor resistance is greater than rotor reactance
rotor reactance is maximum

rotor resistance is minimum

rotor reactance equals rotor resistance

Cow>»

The most suitable test instrument used to measure the insulation between the
“U” winding and the “W” winding of a three phase motor with all connections
removed would be:

an insulation resistance tester set to 1000 volts
an insulation resistance tester set to 500 volts
a digital multimeter set on MQ

an analogue multimeter set on ohms

oSO w >

The operating power factor of a synchronous motor can be varied by changing
the:

A.  rotor speed

B. phase sequence
C.  field polarity
D. field excitation

The armature current of a series universal motor is:
less than the stator current

the same as the stator current

greater than the stator current

independent of the stator current

Cow>

If the following single phase motors had identical power ratings, which one
would produce the lower value of starting torque?

A.  split phase

B. shaded pole

C. capacitor start

D Universal



24.

25.

26.

217.

28.

29.

30.

The speed at which a synchronous motor rotates is governed by the:
A. pony motor

B field winding
C.  exciter
D supply frequency

A higher starting torque can be obtained with a split phase induction motor by:
A.  placing extra induction in series with each motor winding

B connecting a capacitor in parallel with the motor

C.  disconnecting the centrifugal switch

D connecting a capacitor in series with the start winding

A shaded pole induction motor would be the most suitable motor for use in a:
vacuum cleaner

desk fan

electric clock

washing machine

Cow>»

The single phase motor which is most suitable for driving a domestic vacuum
cleaner would be a:

A.  series motor

B.  capacitor start/capacitor run motor

C.  shaded pole motor

D.  resistance start motor

The single phase motor that has two similar windings with a capacitor in series
with one, is the:

A.  split phase motor

B.  capacitor start/capacitor run motor

C. permanently split capacitor motor

D.  capacitor start motor

The advantages of a shaded pole motor are:

good power factor and reasonable starting torque
low cost and simple construction

good efficiency and good power factor

low cost and good power factor

Cow>»

The single phase motor that has two dissimilar windings displaced 90
electrical degrees is the:

A.  series motor

B. permanently split capacitor motor

C. shaded pole motor

D.  capacitor start motor



SECTION B - SHORT ANSWER (Marks 30)

1. What is the minimum number of phases required to produce a rotating magnetic field in the
stator of a three phase induction motor?

2. Name the 2 factors that govern the speed of rotation of the rotating magnetic field produced by
a three phase induction motor.

3. Name two types of overload protection relays?

4.  State the two reasons why ‘Amortisseur windings’ or ‘Damping bars’ are fitted to the rotor of a
synchronous motor.

5. Name the 2 fields that interact to provide torque.

6. How is the output voltage of a 3ph alternator altered?

7. Name the 2 metals commonly used for the rotor bars of squirrel cage rotors.




10.

11.

12.

13.

How can the direction of a three phase motor be reversed?

State the approximate angle of phase displacement between the start and run winding
currents of a single phase split phase induction motor?

Describe the differences in resistance between the start and run winding of a split phase
motor.

State the 2 methods used to isolate the start winding from the supply when a split phase
motor reaches approx, 75% of running speed.

Describe how to reverse the rotation of a series universal motor.

What type of single phase motor is best suited to drive a reversible ceiling fan?




14. What type of single phase motor uses a commutator?

15.  What will be the likely outcome if the centrifugal switch fails to open as a split phase
motor accelerates?




SECTION C- DRAWINGS & DIAGRAMS - 3ph Machines (18 Marks)

1. Inspect the graph in figure 1 and determine

a. Approximately at what percentage does the motor reach maximum torque?

(2 Marks)
b. Does the graph show a variable or constant torque machine?
(1 Mark)
c. What type of squirrel cage motor does the graph represent?
(2 Marks)
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2. Inspect the graph in figure 2 and determine

a. Explain why the torque is remaining constant at each stage? (2Marks)

b. What type of motor does the graph represent? (2 Marks)
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3. Inspect the figure 3 below and match the design characteristics with the appropriate

description.
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a. Which motor has the highest inductive reactance (2)
b )

. Which motor has the highest resistance
Which motor has both low reactance and resistance D

4. Name the following components

6 AR P
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(2 Marks)

adjustment to set
trip current value

(2 Mark)




SECTION C- DRAWINGS & DIAGRAMS - Single Machines (13 Marks)

1. Parts A, B, and C relate to the following diagram which represents the components of a
single phase ‘capacitor start” induction motor.
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(A) On the diagram, connect the components to the single phase terminals to give correct
motor operation. (3marks)

(B) What characteristic of this motor make it suitable for use in a refrigerator?  (1mark)

(C) How could the direction of rotation of this motor be reversed? (Imark)

2. On the diagram below draw the connections required for the correct operation of the series
universal motor (3marks)




3. Name the two motors represented below (2 Marks)
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stator

carbon brush —

(A)

6. Study the torque curves below and answer the following questions
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(b) torque/speed curve
Graph A Graph B
a. Which graph represents a single phase motor which can be reversed while running

(1 Mark)

b. What motor design characteristics produces the torque curve represented by graph B

( 2Marks)




SECTION D- CALCULATIONS (27 Marks)
All working must be shown as marks are allocated for correct working.

1.  Calculate the number of poles required to if the synchronous speed of a 50Hz induction
motor is 750rpm.

Answer: (3 Marks)

2. Ifasix pole, 50 Hz induction motor has a full load slip of 5%, what is the full load rotor
speed?

Answer: (4 Marks)

3. Aninduction motor has a synchronous speed of 1500rpm and a rotor speed of 1420rpm,
calculate the %slip.

Answer: (3 Marks)




4.  If a50 Hz induction motor operates with a slip % of 6%, calculate the frequency of the
rotor current.

Answer: (3 Marks)

5. Three phase induction motor on full voltage develops a starting torque at 180Nm
Determine the torque developed if the supply voltage is 65% of the rated value.

Answer:

(3 marks)

6. A 50Hz, induction motor is operating at 1475rpm driving a compressor. If the driving torque is
50Nm determine:

(@) Output power

(b) Efficiency if the input power is 8.2kW.

(4 marks)



7. At full load a three phase 11kV alternator supplies a current of 1335 amps. Determine
the rated output of the alternator.

Answer:

(2 marks)

8.  Determine the output current of a three phase 250kVVA, 415V alternator which is
supplying a load with a power factor of 0.75 lagging.

(3 marks)
Answer:

8.  Calculate the kW output of a three phase 500kVA alternator when supplying a load with
a power factor of 0.95.

(2 marks)
Answer:




Note: The symbols used on this sheet follow AS1046 pt 1. There are alternate recognised symbols in
use. The list does not contain every equation used in the course. Transposition of equations will be
necessary to solve problems
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Section A (Multi-choice Questions)
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