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Figure 5 shows part of a lighting circuit in a house.

Figure 5
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El What is the frequency of the ac mains electricity supply in the UK?

[1 mark]
Tick (v') one box.
20 Hz 50 Hz \/ 60 Hz 100 Hz
IEI The mains electricity supply has an alternating potential difference.
Which diagram shows an alternating potential difference?
[1 mark]

Tick (+') one box.
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E The potential difference across the lamp is 230 V.

The current in the lamp is 0.020 A.
Calculate the power output of the lamp.
Use the equation:

power = potential difference = current
[2 marks]

= Q30 X 0.020 Power = 46 W

El The potential difference across the lamp is 230 V.

Calculate the energy transferred by the lamp when 180 C of charge flows through the
lamp.

Use the equation:

energy transferred = charge flow x potential difference
[2 marks]

= 180 X a30 Energy transferred = 41400 J

EI An electrician needs to replace the light switch in Figure 5.

Describe the possible hazard and the risk to the electrician of changing the light
switch.
[2 marks]

Hazard 1te may touch the live wire, causing an electric shock

Risk Paralysis or death




[oT4][1]

Figure 3 shows two paper clips hanging from a bar magnet.

Figure 3
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The paper clips have become magnetised.

Label the north and south poles of both paper clips.
[1 mark]

A student investigated how the number of turns of wire on an electromagnet affects
the strength of the electromagnet.

Figure 4 shows the equipment used by the student. Throughout the investigation the
student kept the current through the wire constant.

Figure 4
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[0]4][2] The student measured the strength of the electromagnet by counting the number of
paper clips the electromagnet could hold.

Explain why it was important that the paper clips were all the same size.
[2 marks]

The paperclips would have different weights and the test would not be fair.

Table 2 shows the student’s results.

Table 2

Number of turns of Number of
wire on the paper clips held
electromagnet
10

20

30

40

olo|lo|w

_ Describe the pattern shown in Table 2.

As the number of turns on the coil increases, [2 marks]
the humber of paper clips held increases.
E The student then used 50 tumns of wire on the electromagnet.

The electromagnet picked up 18 paper clips. This was more paper clips than the
student had expected.

Which one is the most likely cause of this result?

Tick one box.
[1 mark]

The paper clips used with 50 turns were larger than the others.

There were less than 50 turns of wire on the electromagnet.

Some of the paper clips were already magnetised. \/

0[4] E The student repeated the measurement for 50 turns of wire three more times.
This gave her the following set of resulis.
18 16 14 15

Explain what the student should now do with the four results for 50 turns of wire.
[3 marks]

The student can obtain the mean by adding the readings (63)
and divide by 4 to obtain 15.75 or 16 as the average reading.

18+16+14+15/4 =63/4 -=15%5~16



|E| The student wrote the hypothesis:

‘Increasing the current through the wire will make the electromagnet stronger.’

Describe how the student should change the investigation to test this hypothesis.
Repeat the experiment keeping the number of turns the same [3 marks]
and change the current by varying the resistance of the variable resistor.

0]7] Figure 9 shows a circuit diagram.

Figure 9
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[0]7].[1] Inwhich position could a switch be placed so that both lamps can be switched on or
off at the same time?

[1 mark]
Tick (+') one box.
J K L M \/
[0]7].[2] Draw the circuit symbol for a switch in the box below.
[1 mark]

e .




[o]7][3]

In 30 seconds, 24 coulombs of charge flow through the battery.

Calculate the current in the battery.

Use the equation:

curent - charge flow
a4 - time
= — [2 marks]
30
Current = 08 A

There is a potential difference of 3.6 V across the battery.

Calculate the energy transferred by the battery when 60 coulombs of charge flows
through the battery.

Use the equation:

energy transferred = charge flow = potential difference

[2 marks]
= 60 X 36 Energy transferred = al6 J
Figure 14 shows two bar magnets suspended close to each other.
Figure 14
S N S N
E[ Describe how to plot the magnetic field pattern of a bar magnet.
[3 marks]

Hold a plotting compass on one end of the magnet
and mark with a dot the direction the compass points.
Repeat to multiple places on the same line and join the
points in the paper.



. Figure 5 shows a solenoid.

Draw the magnetic field of the solenoid on Figure 5.

Figure 5

Current out

[2 marks]



0]7] A student used a simple transformer to investigate how the number of turns on the
secondary coil affects the potential difference (p.d.) across the secondary coil.

The student kept the p.d. across the primary coil fixed at 2.
Figure 12 shows the results collected by the student.
Figure 12
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_ Figure 12 contains one anomalous result.

Suggest one possible reason why this anomalous result occurred.
Number of turns on the secondary coil might have  [1 mark]
been less than Q5.

IZ| The transformer changes from being a step-down to a step-up transformer.

How can you tell from Figure 12 that this happens?
. . . [1 mark]
The pd in the secondary coil changed from being

less than pd of primary coil (Qv) to higher.



