Focus 5.   Motors are used in industries and the home usually to convert electrical energy into more useful forms of energy

*The general formula sheet contains equations you may need

Part A:   Multiple choice questions   ( select the most correct answer )

1a. In AC motors the stationary part is called the

A. rotor

B. stator

C. field

D. current

b.   AC electric motors

A. are rarely used today

B. are very different to DC electric motors

C. can also operate on DC

D. often use slip rings to transfer the current into the motor

c.   Induction motors

A. operate at 20,000 to 30,000 revolutions per minute in Australia

B. can use an AC or DC power supply

C. are very expensive compared to other electric motors and also complicated

D. operate with a rotating magnetic field

2a.   Power tools like drills and saws etc are all powered by

A. AC single-phase induction motors

B. DC single-phase induction motors

C. AC three-phase induction motors

D. DC three-phase induction motors

b.   Induction motors have the advantage of

A. being simple, require low maintenance and are efficient

B. being able to run on DC and AC, are efficient and cheap to produce

C. having a lot more power than other comparable motors

D. not being slowed down by heavy loads, require low maintenance and are cheap to produce

c.   A disadvantage of an induction motor is that

A. it will only operate on DC

B. its speed is linked to the frequency of the supply

C. they are relatively expensive to produce

D. the commutators tend to wear out

Part B:   Short Answer Questions
1a.   Name one difference between an AC motor and a DC motor. ____________________________________________________________________

b.   What is the difference between a commutator and a set of slip rings in electric motors? ________________________________________________________________________________________________________________________________________

c.   Describe the main features of AC electric motors. ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2a.   Name one use for an AC induction motor? ____________________________________________________________________

b.   List some advantages and disadvantages of AC induction motors. Advantages_______________________________________________________________________________________________________________________________Disadvantages____________________________________________________________________________________________________________________________

c.   Describe the principles behind the workings of an induction motor. ____________________________________________________________________________________________________________________________________________________________________________________________________________

Part C:   Compulsory Practicals and Research Activities

1a.   What is alternating current? ____________________________________________________________________

b. How does an alternating current form? ________________________________________________________________________________________________________________________________________

c.   Outline the principles behind how an induction motor works. Why would these types of motors be the most commonly used? ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2a.   Name two types of energy that electrical energy can change into. 1.__________________________


2.__________________________

b.   How efficient are electric motors in transferring energy compared to say motor cars or steam engines? ________________________________________________________________________________________________________________________________________

c.   Describe two useful energy transformations for electricity in your house or an industry. 1.______________________________________________________________________________________________________________________________________2.______________________________________________________________________________________________________________________________________

Focus 5   Answers

Part A


a
b
c

1.
B
D
D

2.
A
A
B

Part B

1a.   1.   One takes DC the other AC

        2.   DC has a commutator

        3.   AC can be used in an induction motor

        4.   AC motors are generally cheaper

b.   A commutator is used with DC motors to reverse the current in the coil during each rotation. A slip ring comes with some AC motors and supplies current to the rotating coil.

c.   Features:

1. Contain a magnetic field, armature and sometimes slip rings.

2. Use AC and tend to be cheaper to produce, more efficient and low maintenance.

3. Also includes synchronous motors and induction motors.

2a.   Electric drills, planes, saws.

b.    Advantage:   cheap to produce, simple design, efficient and low maintenance.  

       Disadvantages:   speed is determined by the frequency of the electrical supply (50 Hz in Australia), can only work with AC and generally have a low power.

c.   The general principle is a rotating magnetic field that spins (by induction) the rotor assembly and supplies the mechanical energy needed for the work to be done.

Part C

1a.   This type of current fluctuates or cycles back and forwards many times per second (50 Hz in Australia)

b.   AC is formed in the rotor of a generator. As the wires rotate inside the magnetic field a current is produced by magnetic induction. This changes direction twice each rotation, hence AC.

c.    The general principle is a rotating magnetic field that spins (by induction) the rotor assembly and supplies the mechanical energy needed for the work to be done. The reason for the popularity is that they use mains electricity (AC), are cheap to produce and relatively maintenance free.

2a.   Electrical energy can be changed into mechanical energy (rotational), heat, sound, light.

b.   Electric motors are generally higher compared to cars and especially steam engines.

c.   Electrical energy can change into:

1. rotational kinetic energy for drilling or sawing or lifting etc with electric motors.

2. heat for cooking and general warmth.

3. microwaves (in a microwave oven) for heating the water in food etc.
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