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INSTRUCTIONS
• Use black ink. You can use an HB pencil, but only for graphs and diagrams.
• Write your answer to each question in the space provided. If you need extra space use 

the lined pages at the end of this booklet. The question numbers must be clearly shown.
• Answer all the questions.
• Where appropriate, your answers should be supported with working. Marks might be 

given for using a correct method, even if your answer is wrong.

INFORMATION
• The total mark for this paper is 90.
• The marks for each question are shown in brackets [ ].
• This document has 32 pages.

ADVICE
• Read each question carefully before you start your answer.

You must have:
• a ruler (cm/mm)
• the Equation Sheet for GCSE (9–1) Physics B 

(inside this document)

You can use:
• a scientific or graphical calculator
• an HB pencil
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1 A student wants to find the resistance of a piece of wire.

 They clip the wire into a circuit with an ammeter, voltmeter and variable power supply.

 The diagram shows how they clip the wire into the circuit.

 

crocodile clips
wire metre ruler

0 10 20 30 40

to rest of circuitto rest of circuit

(a) Draw a circuit diagram to show the full circuit they use.

 Use:
• this symbol for the wire 

• this symbol for the variable power supply 

 [3]
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5 A student is investigating the brightness of lamps connected in different ways.

(a) The student makes the circuits shown in the diagram.

 They observe the brightness of the lamps in each circuit and compare them by ranking them from 
brightest to dimmest.

 

 Suggest how the method can be improved to give better quality data that does not rely on human 
judgement.

 You can include diagrams to support your answer.

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..................................................................................................................................................... [2]
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(b) Explain how you expect the brightness to change as the number of lamps in the circuit increases.

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..................................................................................................................................................... [3]

(c) The table shows information for two types of lamp which have the same brightness.

Type Lifetime in h Energy transferred in 
one lifetime, in kWh

LED 24 000 432

Halogen 4 000 216

 Evaluate which lamp is more sustainable. 

 Use data from the table.

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..................................................................................................................................................... [3]
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(c) The carriage reaches a maximum speed of only 25 m/s because of air resistance. 

 Calculate the total kinetic energy gained by the carriage and the riders between the top of the 
tower and when they reach a speed of 25 m/s.

 The mass of the carriage is 1500 kg.
 The mass of the riders is 840 kg.

 Use the Equation Sheet.

 Kinetic energy gained =  ....................................................... J [3]
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7 Drivers pay to use a toll road. Cars stop at a payment point and then accelerate to the usual road 
speed.

(a) The graph shows the speed-time graph of a car after leaving the payment point.
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(i) Calculate the acceleration of the car between 0 and 12 s.

Use data from the graph.

 Acceleration =  ................................................  m / s2 [3]
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9 Engineers are designing a transformer to go inside a light fitting for a low voltage ceiling light.

 

230 V
2000 turns

11.5 V
100 turns

Primary coil circuit

Secondary coil circuit

(a) Explain why a battery cannot be used in a transformer.

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..................................................................................................................................................... [3]

(b) Show how the potential differences of the primary and secondary coils relate to the number of 
turns on each coil.

 Use data from the diagram in your answer.

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..................................................................................................................................................... [2]

(c) This transformer is only 85% efficient.
 The engineers want to make it more efficient to make the light fitting safer for household use.

 Explain why transformers are not 100% efficient and what risk this presents.

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..................................................................................................................................................... [2]
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10 This question is about neutrons. 

(a) Neutrons are involved in beta decay.

 Explain why the atomic mass number does not change when a nucleus emits a beta particle.

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..................................................................................................................................................... [2]

(b) Beryllium-13 is an unstable isotope of beryllium. 
 It emits a neutron by neutron decay to turn into a more stable nucleus.

(i) Complete the equation for beryllium-13 when it decays.

13
4 Be     4    + 1

0 n
 [2]

(ii) The half-life of beryllium-13 is 3 × 10–21 seconds.

 Describe what is meant by half-life.

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..................................................................................................................................................... [1]
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