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Chapter 4: Electricity at work
Name: ___________________________
	1 
	Which one or more of the following substances do magnets attract:

A aluminium
B nickel
C iron
D alloys containing iron.


	B, C, D
	1



	2 
	The region in which a magnetic force exists is called:

A an electric field

B a magnetic field

C a magnetic map

D an electromagnetic map.


	B
	1



	3 
	A solenoid is best described as:

A an electromagnet

B an iron core inside an electromagnet

C a coil of wire

D a light globe.

	C
	1

	4 
	The parts of a speaker that vibrate causing the nearby air to vibrate are known as the: (two answers)

A base

B cone

C diaphragm

D solenoid

E voice coil.


	B, C
	1

	5 
	A microphone converts the kinetic energy of vibrating air into:

A chemical energy

B electrical energy

C potential energy

D sound energy.


	B
	1

	6 
	An increase in the pitch of a sound being reproduced through a speaker makes the vibrations:

A larger

B smaller

C more rapid

D less rapid.


	C
	1

	7 
	The part of the motor on which the rotor coils are wound is the:

A armature

B brushes

C commutator

D shaft.


	A
	1

	8 
	The part of the DC electric motor that ensures that the rotor coil keeps turning in the same direction is the:

A armature

B brushes
C commutator

D shaft.


	C
	1

	9 
	Which of these parts of a DC electric motor do not rotate while it is working? (more than one answer)

A armature

B brushes

C commutator

D field coils

E rotor coils

F shaft


	B, D
	1

	10 
	Current flows in a generator as long as there is:

A a magnetic field in the region of the coil

B an electric current in the coil

C movement of the coil

D movement of a permanent magnet

E relative movement between the magnetic field and the coil.


	E
	1

	11 
	Which of the following is an example of an AC power supply? (more than one answer)

A battery used in a calculator

B bicycle generator

C car battery

D household power point

E torch battery


	B, D
	1

	12 
	Which part of a DC motor do the slip rings in a DC generator take the place of?

A armature

B brushes

C commutator

D field coils

E shaft


	C
	1

	13 
	The purpose of the slip rings in an electric generator is to make sure that the electric current:

A alternates in direction

B always flows in the same direction

C does not get dangerously high.


	A
	1

	14 
	Most of Victoria’s electricity is generated by:

A coal-fired power stations

B natural gas-fired power stations

C hydro-electric power stations

D nuclear power stations.


	A
	1

	15 
	The turbines in coal-fired, gas-fired and nuclear power stations are turned by:

A fast-flowing water

B high-pressure steam

C large electric motors

D electricity workers.


	B
	1

	16 
	Transformers are used to step-up the voltage output of a power station before electricity is carried over a long distance in order to:

A decrease the amount of energy lost in the transmission wires

B increase the size of the electric current flowing in the transmission wires

C increase the energy output of the power station

D increase the voltage output to an amount that can be used in homes and factories.


	A
	1

	17 
	The voltage supplied to most homes in Australia is:

A 50 000 volts

B 20 000 volts

C 11 000 volts

D 600 volts

E 240 volts.


	E
	1

	18 
	Which of the following devices would you expect to find at a suburban zone substation which is part of the electricity transmission and distribution system?

A step-down transformers

B step-up transformers

C AC generators

D DC generators


	A
	1

	19 
	Which of the following best describes the Law of Conservation of Energy?

A Energy can be created but it can never be destroyed.

B Energy can be destroyed but it can never be created.

C Energy can never be created or destroyed.

D Energy can be created and destroyed.


	C
	1

	20 
	Which one of the following types of power station involves a renewable energy source?

A coal-fired power station

B natural gas-fired power station

C hydro-electric power station

D geothermal power station


	C
	1

	21 
	Which of the following alternative methods of producing electricity do not involve the turning of turbines with steam? (more than one answer)

A wind energy

B biomass

C wave energy

D tidal energy

E geothermal energy


	A, C, D
	1

	22 
	The photovoltaic cells used to produce an electric current consist of:

A curved mirrors that reflect sunlight onto oil-filled tubes

B plates containing silicon and other metalloids

C black plates covered with glass and containing copper tubes of water

D a glass-covered photographic film of chemicals that react when exposed to sunlight.


	B
	1

	23 
	What is a magnetic field?


	A magnetic field is a region around which a magnetic force exists.


	1

	24 
	How can you show that a magnetic field exists around a magnet?


	A magnetic field can be shown to exist around a magnet by placing a compass near the magnet or sprinkling iron filings around the area. Where a magnetic force line exists the compass needle will move or the iron filings will be attracted and a pattern will form.


	2

	25 
	The diagram below shows the magnetic field around a solenoid through which an electric current is flowing. When a compass is placed at point A it points to the west:
(a) At which end (A or C) of the solenoid is the north pole of the magnetic field produced?

(b) In which direction does a compass placed at position B point?

(c) Is the electric current at point D flowing towards or away from the solenoid?
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	(a) A 

(b) east or right

(c) away


	3

	26 
	Why do electromagnets contain an iron core?


	To increase the strength of the magnetic field within.

	1

	27 
	What is the main advantage of electromagnets over permanent magnets? 


	They can be turned on or off at the flick of a switch or the push of a button.
	1



	28 
	The diagram below shows a simple electric doorbell. The gong rings when it is struck with the hammer. After the gong rings, the hammer returns to its original position. If the push button at the front door is still depressed, the gong rings again. Explain how pushing a button at the front door can make the doorbell ring.
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	Pressing the button closes the electric circuit. The electric current flowing in the  electro​magnets produces a magnetic field. The arm containing the hammer is attracted to the electromagnet, causing the hammer to hit the gong. When the hammer moves, the circuit is broken and the current stops flowing in the electromagnets. The spring pulls the arm and hammer back. If the button is pushed the process is repeated.


	5

	29 
	When you use a telephone your friend receiving the call can hear your voice although you may be many miles away. Explain the energy changes that allow this to happen.


	The voice produces sound waves that are connected to electrical energy. This is converted into a signal that travels to the other telephone where it is converted back to sound energy.


	2

	30 
	The diagram below shows a speaker in the earpiece of a telephone handset. Explain how the speaker works. Ensure that the role of each of the labelled parts is explained in your answer.
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	An electric current passes through the voice coil. This results in a changing magnetic field within the coil. The iron core strengthens the magnetic field. The permanent magnet repels and attracts the iron core, moving it backwards and forwards. The plastic disc is pulled backwards and forwards by the iron core, causing vibrations to produce sound.


	6

	31 
	Explain the difference between AC current and DC current. Indicate in your answer what the abbreviations AC and DC represent.


	AC: current changes direction; DC: current in one direction only. AC: alternating current; DC: direct current


	2

	32 
	The diagram below shows the main features of a simple DC electric motor. Name each of the parts labelled A–E.
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	A rotor coils

B armature

C brushes

D shaft

E field magnet


	5

	33 
	Explain how the rotor coils in a motor are made to turn.


	When current flows through the rotor coils a magnetic field is produced. This magnetic field interacts with the magnetic field produced by the field magnets or field coils. The attractive and repulsive forces acting on the rotor coils cause them to turn.


	3

	34 
	A simple electric generator consists of coils of wire which spin around inside a stationary magnet. List three ways in which the output voltage of the generator can be increased.


	· increase the number of turns of wire in the coil
· increase the strength of the magnet
· make the coils turn faster

	3

	35 
	List the items that you would need and how you would use them to demonstrate to another person that a changing magnetic field could produce an electric current.


	(Minimum): Magnet, electric wire, tube to wind wire around, galvanometer. Wind the wire in a coil, move the magnet in and out of the coil and detect the current on the galvanometer. (A single loop of wire moved near a magnet would produce a very small electric current.)


	5

	36 
	What are turbines, how do they work and what is their role in the operation of a hydro-electric power station?


	Large fan-like blades. They are pushed around by falling water and are used to turn the coils.


	3

	37 
	A simple transformer is represented in the diagram below.

(a) Which of the parts A, B and C is:

(i) the iron core?

(ii) the primary coil?

(iii) the secondary coil?

(b) Is this transformer a step-up transformer or a step-down transformer? How do you know?

(c) Explain how the transformer works.
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	(a) (i) B   (ii) A    (iii) C

(b) Step-up transformer. It has more turns in the secondary coil.

(c) Changing current in primary coil produces changing magnetic field in secondary coil. Changing magnetic field in secondary coil produces an electric current in secondary coil. More turns in secondary coil means output voltage is greater than input voltage.


	7

	38 
	Explain why transformers are unable to step up or step down voltage if a direct current flows through the primary coil.


	The magnetic field through the secondary coil would not be changing. Therefore there would be no current or voltage produced in the secondary coil.


	2

	39 
	Explain why it is so important that we search for alternative ways of generating electricity that do not rely on fossil fuels.


	Shortage of fossil fuels; thermal pollution caused by fossil fuels (and/or greenhouse effect); chemical pollution (and/or acid rain) caused by fossil fuels (other answers possible).

	3

	40 
	To generate power for Victoria, coal is used in a power station. Draw a flow diagram to show the energy changes that occur as brown coal becomes converted to the electricity in your home.


	[image: image6.jpg]Brown coal is burnt

(chemic

al energy).

Water is heated to form steam

(therma

| energy).

Steam turns turbine
(mechanical energy).

Electrici

ty produced is supplied

to homes (electrical energy).





	4

	41 
	Solar energy and nuclear energy have both been suggested as realistic alternatives to the generation of electricity by coal-fired power stations in many countries. Outline the advantages and disadvantages of each of these alternatives, express your own opinion about which is the better of the two and give reasons for your opinion.


	Answers will vary. Minimum required: at least one major benefit of each, one major  disadvantage of each; a minimum total of three benefits or disadvantages for each alternative; an opinion and reason for opinion. Examples could relate to cost, safety, availability, environmental effects, implications for communities.


	8

	42 
	Australia is a country that has a high percentage of sunny days. Give two reasons why most people in Australia do NOT use solar energy.


	Any of the following: solar panels are expensive; storing the energy from solar panels is difficult and so people still need a back-up power supply; some people feel the panels are unattractive.


	2

	43 
	Construct a cluster map on the large-scale generation of electricity. 


	Answers will vary. Example response shown below.
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