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3 A teacher calculates the average speed of a student swimming the length of a pool.

The teacher measures:
• the distance of one length of the pool
• the time for the student to swim one length of the pool.

Which measuring instruments should the teacher use?

Distance Time

A 30 cm ruler analogue clock

B 30 cm ruler stopwatch

C trundle wheel analogue clock

D trundle wheel stopwatch

Your answer  [1]

4 Energy is steadily supplied to a solid substance.

The graph shows the change in temperature with time.

Temperature

X

Time

Which term describes what is happening to the substance at point X?

A Boiling

B Condensing

C Freezing

D Melting

Your answer  [1]
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14 A cyclist starts at an initial velocity of 0.0 m / s and accelerates at 1.4 m / s2 for a distance of 20 m.

What is the final velocity of the cyclist?

Use the equation: (final velocity)2 – (initial velocity)2 = 2 × acceleration × distance

A 5.3 m / s

B 7.5 m / s

C 28 m / s

D 56 m / s

Your answer  [1]

15 A molecule is made up of 10 atoms in a row.

Which measurement is a typical size for this molecule?

A 1 × 10–15 m

B 1 × 10–13 m

C 1 × 10–11 m

D 1 × 10–9 m

Your answer  [1]
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(e) Complete the sentences to explain what happens to the resistance of the metal wire inside the 
filament lamp when the current increases.

Use words or phrases from the list.

atoms decreases elastic potential electrons

increases protons stays the same thermal

As the current increases, the resistance of the metal wire ................................................ .

The ................................................ collide more often with the positive ions in the wire.

This increases the ................................................ energy of the wire.
[3]
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18 This question is about static electricity.

(a)
(i) Describe how a teacher charges a balloon with a cloth.

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

(ii) When the teacher charges the balloon, it becomes positively charged.

Describe what happens to the charges on the balloon as the balloon becomes positively charged.

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

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

(iii) Explain why the balloon sticks to a negatively charged rod.

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

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

(b) Static electricity can build up in thunderclouds.

In one thundercloud the potential difference between the thundercloud and the ground is 
5.0 × 108 V.

When lightning strikes the ground, 7.5 × 109 J of energy is transferred.

Calculate the amount of charge which flows when lightning strikes.

Use the equation: energy transferred = charge × potential difference

 Charge =  ...................................................... C [3]

(c) Calculate the charge flow in a circuit when there is a current of 15 A for 2 minutes.

Use the equation: charge flow = current × time

 Charge flow =  ...................................................... C [3]
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19 The diagram shows a water rocket on the ground.

(a)
(i) The rocket is stationary on the ground.

What are the names of the upwards force and the downwards force on the rocket?

Use words from the list.

 normal contact force    tension    thrust    weight

Upwards force: .................................

Downwards force: .................................  [2]

(ii) The rocket lifts off the ground when water is pushed out of the bottom of the rocket.

Explain how Newton’s third law applies to the rocket as it lifts off the ground.

Use ideas about the force of the water and the force of the rocket.

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

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

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

(iii) Describe the conditions needed for the rocket to accelerate upwards.

Use ideas about the upwards force and the downwards force.

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

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



17

Turn over© OCR 2024 

(b)
(i) The rocket has a mass of 5.0 kg and rises a vertical distance of 45 m.

Calculate the gravitational potential energy gained by the rocket.

Use the equation: gravitational potential energy = mass × gravitational field strength × height

Gravitational field strength = 10 N / kg

 Gravitational potential energy =  ....................................................... J [2]

(ii) A different water rocket does 12 500 J of work in 5 seconds when it rises upwards.

Calculate the power of this water rocket.

Use the equation: power = work done
time

Include the correct unit.

 Power =  .......................................  Unit .......... [3]

(c) A student writes a summary about gravitational fields. 

The student has made two mistakes in their summary.

Gravitational Fields

All matter has a gravitational field.

Gravitational fields cause repulsion.

More massive objects have a smaller gravitational field strength.

Identify the two mistakes and write down the correct word for each mistake.

Mistake 1:  .........................................................................................................................................

Correct word 1: .................................................................................................................................

Mistake 2:  .........................................................................................................................................

Correct word 2: .................................................................................................................................
[4]
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20 A scientist investigates the specific heat capacity of different solid materials. 

The diagram shows the equipment the scientist uses.

Immersion heater

To joulemeter and power supply

Test material

Thermometer

(a) The scientist wants to get more accurate values for the specific heat capacities of the different 
materials.

Suggest one thing the scientist can do to improve the set-up of their equipment.

Give a reason for your answer.

Suggestion  .......................................................................................................................................

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

Reason  .............................................................................................................................................

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

(b) The table shows the results for the materials.

Material Specific heat capacity
(J / kg °C)

aluminium  900

concrete  1000

copper  385

iron  450

A chef buys a saucepan made from the material in the table which will increase in temperature 
the most quickly when it is heated.

State and explain which material the saucepan is made from.

Material  ............................................................................................................................................

Explanation  ......................................................................................................................................

 ..........................................................................................................................................................
[2]
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(c) Complete the sentence to explain the meaning of specific latent heat of vaporisation.

Specific latent heat of vaporisation is the energy transferred when  .................................................

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

 .................................................................................................................................................... [2]
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23
(a) Fig. 23.1 shows a (dipping) compass used in schools. 

It is currently showing the reading for the UK.

 Fig. 23.1

(i) Describe how the position of the needle changes if the compass is moved from the equator to the 
poles of the Earth.

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

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

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

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

(ii) What does your answer to (a)(i) suggest about the Earth’s core?

 ..................................................................................................................................................... [1]
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(b) Fig. 23.2 shows the equipment a teacher sets up to demonstrate using a plotting compass to 
investigate the magnetic field around a current-carrying wire.

 Fig. 23.2

+
–

Plotting compass

Wooden stand

Current-carrying
wire

Cardboard sheet

(i) Describe how the teacher uses this equipment to show the shape of the magnetic field around 
the current-carrying wire.

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

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

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

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

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

(ii) On Fig. 23.3 sketch the magnetic field around the current carrying wire.

 Fig. 23.3

Direction of current

Cardboard sheet

[2]
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(ii) Plot the missing value on the graph for a load of 100 N.

Draw a line of best fit.

0

100

2.0 4.0 6.0 8.0 10.0 12.0

200

300

Load (N)

Extension (cm)

400

500

[2]

(iii) Calculate the gradient of the graph. Show your workings on the graph.

 Gradient =  ...............................................  N / cm [2]

(iv) Use your answer to (a)(iii) to determine the spring constant for the spring.

 Spring constant =  ...............................................  N / cm [1]
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(b) When the engineer repeats the experiment, they use the same method and the same equipment. 

The engineer says the results show that the experiment is reproducible.

Suggest two reasons why the engineer is incorrect.

1  .......................................................................................................................................................

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

2  .......................................................................................................................................................

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

(c) Identify one possible hazard for this experiment and the precaution the engineer should take.

Hazard ..............................................................................................................................................

Precaution  ........................................................................................................................................

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

END OF QUESTION PAPER
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EXTRA ANSWER SPACE

If you need extra space use these lined pages. You must write the question numbers clearly in 
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