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 (b) Complete the sentences to describe how to measure the volume of the butter.

  Use words from the list.

  You can use each word once, more than once, or not at all.

  add       measuring cylinder        multiply        balance       divide        ruler

  Measure the length, width and height of the butter using a ............................................... .

  To find the volume, ............................................... these three numbers together. [2]

 (c) Jack makes these measurements for the block of butter:

  mass = 2.22 kg

  volume = 0.0024 m3

  Calculate the density of the butter.

  Use the equation: density = mass ÷ volume

 Density =  .............................................. kg / m3  [2]

 (d) The cheese is an irregular solid shape.

  Suggest how to measure the volume of the cheese.

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

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

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

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



4

© OCR 2020

2 Kareem researches nuclear fission and nuclear fusion.

 (a) (i) Complete the sentence to explain what is meant by nuclear fission. 

   Put a ring  around the correct answer.

   Fission is when nuclei fuse / grow / shrink / split to form smaller nuclei. [1]

  (ii) Complete the sentence to explain what causes nuclear fission. 

   Put a ring  around the correct answer.

   Fission happens because some nuclei are negative / positive / unstable / stable. [1]

 (b) During nuclear fission, energy is released in two main forms.

  How is the energy released? 

  Tick (✓) two boxes.

  Elastic potential energy of the new particles 

  Gamma radiation 

  Gravitational potential energy of the new particles 

  Kinetic energy of the new particles 

  Radio waves 

  Sound waves 

[2]

 (c) (i) Describe what happens during nuclear fusion.

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

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

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

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

  (ii) During nuclear fusion some of the mass is lost.

   What is this mass converted into?

 .....................................................................................................................................  [1]
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 (c) The table shows some information about the two vacuum cleaners.

Vacuum cleaner A B

Input power (W) 700 65

Potential difference (V) 230 11

  Calculate the current in vacuum cleaner B.

  Use the equation: current = power ÷ potential difference

  Give your answer to 3 significant figures.

 Current =  ......................................................  A  [3]

 (d) (i) Calculate the energy transferred by vacuum cleaner A when it is operated for 

600 seconds.

 Energy transferred =  ......................................................  J  [3]

  (ii) When both vacuum cleaners are operated for 600 seconds, vacuum cleaner A transfers 

more energy. 

   Explain why.

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

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

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

 .....................................................................................................................................  [2]
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6 A Sankey diagram can be used to show how a device transfers energy.

 The Sankey diagram below is for a car speeding up.
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 (a) Calculate the wasted energy output.

 Wasted energy output =  ......................................................  J  [1]

 (b) Calculate the efficiency of the car.

  Use values from the Sankey diagram.

  Use the equation: efficiency = useful energy transferred ÷ total energy transferred

  Give your answer as a percentage.

 Efficiency =  ..................................................... %  [3]
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 (b) Energy is stored in the spring, the ball and the metal tube.

  (i) Before the spring is released, the spring is a store of elastic energy.

   Describe how this stored elastic energy changes when the spring is released.

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

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

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

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

  (ii) What happens to the total amount of energy in the spring, the ball and the metal tube 

when the spring is released?

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

 .....................................................................................................................................  [1]
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 (c) (i) Describe one improvement to the method.

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

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

  (ii) State how your improvement in (c)(i) will produce better data.

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

 .....................................................................................................................................  [1]
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 (c) A group of students in Mia’s class measures the spring constant of another spring.

  Table 10.1 shows each student’s results.

Student Spring constant (N / m)

Alex 28

James 24

Layla 30

Mia 29

Sundip 25

 Table 10.1

  (i) Using Table 10.1, find the median value of the spring constant.

 Median =  ..................................................N/m [1]

  (ii) Using Table 10.1, calculate the mean value of the spring constant.

 Mean =  ..................................................N/m [1]
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11 Amir investigates how insulation affects the rate of cooling.

 He writes down his method.

 

1. Fill a metal tin with water at 80 °C.

2. Wait for 10 minutes.

3. Measure the new temperature and write it down.

4. Repeat the experiment for each of these types of insulation:

Experiment Insulation

A None

B 1 layer of aluminium foil

C 1 layer of bubble wrap

D 3 layers of bubble wrap

E 1 layer of bubble wrap and 1 layer of aluminium foil

 (a) Predict which experiment will cool down the slowest. Explain your answer.

Experiment:  ..............................................................................................................................

Explanation:  ..............................................................................................................................

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

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

[2]

 (b) Amir’s teacher reads his method. The teacher says that the method is not detailed enough to 

make the experiment reproducible.

  (i) Explain the meaning of the word reproducible.

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

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

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

  (ii) Give one piece of additional information that you would need to reproduce Amir’s 

experiment.

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

 .....................................................................................................................................  [1]
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12 A low-carbon source causes very little carbon dioxide to be given off into the atmosphere.

 Some of the energy supplied to the UK comes from low carbon sources.

 Fig. 12.1 shows how the percentage of UK energy supplied from low carbon sources has changed 

over time.

Fig. 12.1

 (a) (i) Describe the trend in the percentage of UK energy supplied by biofuels.

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

 

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

  (ii) Suggest one reason for this trend.

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

 

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

© Edie Newsroom. www.edie.net. Item removed due to third party copyright 
restrictions.
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 (b) Ultraviolet disinfection works because ultraviolet radiation harms micro-organisms in the 

water.

  (i) Explain why ultraviolet radiation is also harmful to living organisms, including humans.

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

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

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

  (ii) Suggest how the design of the disinfection unit in Fig. 13.1 prevents it from harming 

humans.

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

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

 (c) Alpha radiation is also harmful to living organisms.

  Give two reasons why alpha radiation would not be suitable for disinfecting water.

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

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

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

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

 [2]

END OF QUESTION PAPER
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