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1 A fault in an electrical circuit can cause too great a current to flow.
Some circuits are switched off by a circuit breaker.
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One type of circuit breaker is shown above. A normal current is flowing.
Explain, in full detail, what happens when a current which is bigger than normal flows.

(Total 4 marks)

2 The diagram shows a switch that is operated by an electromagnet.
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(i)  What is this type of switch called?

(1)
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(i)  The switch is used in a car starter motor circuit.
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Explain how turning the ignition key makes a current flow in the starter motor. The
explanation has been started for you.

When the ignition key is turned

3
(Total 4 marks)

3 (@) Name a material that could be used to make the outside case of the plug.

Give a reason for your choice.

()
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(b)  To gain full marks in this question you should write your ideas in good English. Put them

into a sensible order and use the correct scientific words.

Some electrical circuits are protected by a circuit breaker. These switch the circuit off if a
fault causes a larger than normal current to flow. The diagram shows one type of circuit
breaker. A normal current (15 A) is flowing.
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Source: adapted from V. PRUDEN and K. HIRST, AQA GCSE Sceince
Reproduced by permission of Hodder and Soughton Educational Ltd

Explain what happens when a current larger than 15A flows. The answer has been started
for you.

When the current goes above 15 A, the electromagnet becomes stronger and

(3)
(Total 5 marks)
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4 Figure 1 shows a straight wire passing through a piece of card.

A current (1) is passing down through the wire.

Figure 1
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(a) Describe how you could show that a magnetic field has been produced around the wire.
(2
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(b) Figure 2 shows the ignition circuit used to switch the starter motor in a car on.

The circuit includes an electromagnetic switch.

Figure 2
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Explain how the ignition circuit works.
4
(Total 6 marks)
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5 A student is investigating the strength of electromagnets.

Figure 1 shows three electromagnets.
The student hung a line of paper clips from each electromagnet.
Figure 1
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No more paper clips can be hung from the bottom of each line of paper clips.
(@) (i) Complete the conclusion that the student should make from this investigation.
Increasing the number of turns of wire wrapped around the nail will

the strength of the electromagnet.

(1)
(i)  Which two pairs of electromagnets should be compared to make this conclusion?

Pair 1: Electromagnets and

Pair 2: Electromagnets and

(1
(iii) Suggest two variables that the student should control in this investigation.

1.

2.

()
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(b) The cell in electromagnet A is swapped around to make the current flow in the opposité

direction. This is shown in Figure 2.

Figure 2
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What is the maximum number of paper clips that can now be hung in a line from this
electromagnet?

Draw a ring around the correct answer.
fewer than 4 4 more than 4

Give one reason for your answer.

()

(c) Electromagnet A is changed to have only 10 turns of wire wrapped around the nail.

Suggest the maximum number of paper clips that could be hung in a line from the end of
this electromagnet.

Maximum number of paper clips =

(1)
(Total 7 marks)
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6 Circuit breakers help to make the electricity supply in homes safer.
A circuit breaker is an automatic safety switch. It cuts off the current if it gets too big.
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Describe, in as much detail as you can, how this circuit breaker works.

To gain full marks in this question you should write your ideas in good English. Put them into a
sensible order and use the correct scientific words.

(Total 6 marks)

7 (@) Electromagnets are often used at recycling centres to separate some types of metals from
other materials.

Give one reason why an electromagnet would be used rather than a permanent magnet.

(1)
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(b) In this question you will gain marks for using good English, organising information
clearly and using scientific words correctly.
Some students want to build an electromagnet.

The students have the equipment shown below.

ot
O 00
Insulated wire Iron nail Power supply
Connecting leads Steel paperclips Wooden clamp
and stand

Describe how the students could build an electromagnet. Include in your answer how the
students should vary and test the strength of their electromagnet.

(6)
(Total 7 marks)

The diagram below shows a door lock which can be opened from a flat inside a building.
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(a) Explain how the door is unlocked when the switch is closed.

4
(b) State two changes which would increase the strength of the electromagnet.

1.

2.

()

() Why is the spring needed in the lock?

(1)

(d)  The connections to the coil were accidentally reversed. Would the lock still work?

Explain your answer.

(2
(Total 9 marks)

9 Figure 1 shows two bar magnets suspended close to each other.
Figure 1
S N S N
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(@) Explain what is meant by the following statement.

‘A non-contact force acts on each magnet'.

()

(b) Describe how to plot the magnetic field pattern of a bar magnet.

(3)
A student has set up the apparatus shown in Figure 2.

The iron rod is fixed to the track and cannot move.

Figure 2
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(c) The student gives the steel ball bearing a gentle push in the direction of the iron rod.

At the same time the student closes the switch S.

Explain the effect on the motion of the ball bearing when the switch S is closed.

4
(Total 9 marks)
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