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Answer all the questions.

1 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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2 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. 2.1 shows how the percentage of UK energy supplied from low carbon sources has changed 
over time.

Fig. 2.1

 (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. 3.1 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]
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4 Planets outside our solar system have been discovered orbiting a star called Kepler-106.

 Table 4.1 shows the properties of these planets. Assume that the planets move in circular orbits.

Planet Radius of orbit 
(km)

Time to complete 
one orbit (s) Speed (m / s) Mass (kg)

1 9.87 × 106 5.36 × 105 116 000 2.73 × 1024

2 1.66 × 107 1.18 × 106 89 000 6.26 × 1025

3 3.59 × 107 3.80 × 106 59 000 3.87 × 1025

 Table 4.1

 (a) Calculate the momentum of planet 1.

 Momentum =  .............................................. kg m / s [3]
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6 Jane is learning to drive.

 (a) In a driving lesson, Jane’s car is moving at 25 mph when she is asked to stop.

  The car comes to a stop in a total time of 2.5 s.

  Calculate the deceleration of the car as it stops.

  Use the approximation: 1 mph ≈ 0.5 m / s

 Deceleration =  ................................................. m / s2 [4]

 (b) In the driving test, Jane’s car is moving at a speed of 16 m / s when she is asked to complete 
an emergency stop.

  The car comes to a stop in a total time of 2.2 s.

  Estimate the force acting on the car during the emergency stop.

  Use your own estimate of the mass of the car to complete the calculation.

 Force =  .......................................................N [4]
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 (b) Amaya investigates how the speed of the waves depends on the depth of the water.

  The table and graph show her results.

Depth of water 
(cm)

Speed of waves 
(m / s)

1.0 0.30

1.5 0.41

2.0 0.47

2.5 0.53

3.0 0.58

3.5 0.64

4.0 0.68
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  (i) Plot the missing point on the graph. [1]

  (ii) Describe two key features of the pattern shown by the data.

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

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

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

  (iii) Estimate the speed of waves in a depth of water of 0.5 cm.

   Show your working on the graph.

 Speed =  ...................................................m / s [2]
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  (i) Explain why Sundip is correct. 

   Use the information in the table to support your answer.

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

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

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

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

  (ii) Sundip detected some S-waves in the UK later, but these did not travel through the 
centre of the Earth.

   Suggest how these S-waves reached Sundip’s detector in the UK.

   You may draw a diagram to support your answer.

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

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

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

 ...................................................................................................................................... [2]
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12 Kareem is completing a project on stars.

 He finds out this information about three stars.

Star A B C

Temperature (°C) 6000 3000 12 000

Relative diameter 1 900 40

Relative brightness 1 42 000 28 000

Colour Yellow Red Blue

 (a) The colour of a star depends on the wavelengths of light that it emits.

  Explain why the three stars have different colours. 

  Use data from the table to support your answer.

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

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

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

 .............................................................................................................................................. [2]
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 (b) (i) Star B is expected to explode in the next few thousand years. 
   When it explodes, it will emit huge amounts of visible light radiation.

   Calculate, in years, the time it will take for the visible light radiation to reach the Earth.

   The distance from Earth to star B is about 6 × 1018 m.

   The speed of visible light in space is 3.0 × 108 m / s.

   1 year = 3.2 × 107 s.

 Time =  .................................................years [3]

  (ii) The explosion will also emit radiation from other regions of the electromagnetic spectrum.

   Scientists predict that all this radiation will reach the Earth at the same time.

   Explain why.

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

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