Questions are for both separate science and combined science students
unless indicated in the question

1 Magnetic fields can have different shapes.

(@) (i) Describe an experiment to show the shape of the magnetic field around
a bar magnet.

(ii) The diagram shows a bar magnet.

Complete the diagram to show the shape of the field around the magnet.
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(b) The diagram shows two bar magnets.
They produce a uniform magnetic field.

On the diagram, sketch the part of the field that is uniform and label the poles.

(Total for Question 1 = 7 marks)
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2 Diagram 1 shows some of the apparatus used to investigate the force on a
current-carrying wire, XY, in a magnetic field.
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Diagram 1

(a) Diagram 2 shows the poles of the magnet viewed from above.

Draw the uniform magnetic field between the poles.

Diagram 2
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(b) The current-carrying wire XY is at right angles to the magnetic field.
The current in the wire is 10 A.

(i) Suggest why the wire used in this investigation must be thick.

(i) Explain why the wire XY experiences a force when there is a current
in the circuit.

(Total for Question 2 = 8 marks)
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3 The diagram shows a piece of card and two wide bar magnets.

card

(@) (i) Add to the diagram to show the shape and direction of the magnetic field
pattern between the magnets.

(i) Describe how to investigate the shape and direction of the magnetic field
between the magnets.
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(b) A metal rod, XY, is placed in a magnetic field as shown.

Wires from a cell are connected to the ends of the rod so that there is a current

from Xto.

magnetic field lines

Describe the effect on the rod.

8 marks)

(Total for Question 3
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4 The photograph shows a simple d.c. electric motor.
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(@) When the switch is closed the coil spins.

Explain why this happens.
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(b) (i) Describe two ways to increase the speed of rotation of the coil in this motor.

(c) In a different motor, the magnets are curved and there is a piece of iron inside the
coil. The iron increases the strength of the magnetic field through the coil.
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Suggest how the curved magnets and the piece of iron improve the performance
of the electric motor.
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5 The diagram shows a magnet held above a coil. The coil is connected to a voltmeter.
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(@) The magnet is released and falls into the coil.

(i) Explain why the voltmeter shows a reading.

(ii) The magnet is released from a greater height.
How does this affect the voltmeter?

Explain your answer.
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(b) State how the voltmeter reading changes when the same magnet

(i) moves more slowly into the coil

(Total for Question 5 = 7 marks)
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6 The diagram shows the magnetic field pattern around a bar magnet.

bar magnet

i

=\

(@) Complete the diagram above by labelling the poles on the bar magnet.
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(b) Describe an experiment to investigate the shape of the magnetic field pattern of
a bar magnet.

You may draw a diagram to help your answer.

(Total for Question 6 = 5 marks)
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7 A magnetic field pattern can be shown using lines.

(@) The diagram shows some magnetic field patterns.
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Which pattern shows a uniform magnetic field? Explain your answer.
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8 (a) All metals are good conductors of electricity.

Which of these non-metals can conduct electricity? (separate only)

carbon
chalk

plastic
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(b) The current in a metallic conductor is a flow of (separate only)

negatively charged electrons

negatively charged protons

O o oo

A
B
C positively charged electrons
D

positively charged protons

—
N
-

Some metals and alloys are magnetic.

Which of these is magnetic? (separate only)

aluminium
copper

gold
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steel
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(Total for Question 8 = 4 marks)
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9 A student investigates how to produce a voltage.

He hangs a magnet from a spring, above a coil that is connected to a data logger.
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(@) The student pulls the magnet through the coil to X and then releases it.
The magnet moves up and down through the coil.

The data logger produces this graph of voltage against time.
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(i) Explain why the data logger records a varying voltage.
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(b) The student repeats the experiment using two magnets taped together.
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Compared to one magnet, these two magnets take a longer time to move up and down.

The dotted line on the grid shows the original graph for one magnet.

On the same grid, sketch the graph that would be produced using two magnets.
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(Total for Question 9 = 8 marks)
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