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1 James is an astronomer and he observes light from distant galaxies.

 The diagram shows the spectral lines of hydrogen in the visible part of the electromagnetic 

spectrum, as seen on Earth, and for two galaxies at different distances away from Earth.

 (a) James makes a conclusion from this data.

  Complete the sentences to finish James’s conclusion.

  Use words from the list.

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

  further        nearer          more    less   red   blue 

  wavelength   frequency   faster   slower

  The ...................................... away the galaxies are from Earth, the ...................................... 

  the spectral lines are shifted towards the ...................................... end of the spectrum. 

  This suggests that the ...................................... of the light coming from galaxies further away 

  is stretched. I can conclude that more distant galaxies must be moving away from the

  Earth ......................................, than galaxies that are closer to Earth, which suggests 

  that the universe is expanding. 
 [4]

 (b) James discovers a new galaxy and writes an article about it in a scientific journal.

  Before it is published it must be peer reviewed.

  Explain why and how the article is peer reviewed.

Why  ..........................................................................................................................................

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

How  ..........................................................................................................................................

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

OCR is aware that third party material appeared in this exam but it has not 
been possible to identify and acknowledge the source. Item removed due to 

third party copyright restrictions.
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 (b) Fig. 2.2 shows the UK’s demand for electricity during a 24 hour period, and the base load. 

  The base load is the amount of electricity which is constantly generated.
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Fig. 2.2

  (i) What is the value of the base load?

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

  (ii) At which approximate time of the day is the demand for electricity the greatest?

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

  (iii) At which approximate time of the day does the demand for electricity become greater 

than the base load?

   Put a  ring  around the correct answer.

   2.30am   7am   4pm   10.30pm

 [1]
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 (c)* The UK uses many types of power stations to meet electrical demand. 

  The table shows information about four types of power station.

Type of power station Start-up time Maximum power 

generated (MW)

Wind 10 minutes 14 000 

 Fossil fuel 1 to 2 days 38 000

Solar Instant  5 000

Hydroelectric 1 minute  5 000

  Describe the advantages and disadvantages of these four types of power station and 

conclude how these four types of power station could be used to meet electrical demand 

during the 24-hour period shown in Fig. 2.2.

  Use your own knowledge of these four types of power station in your answer.

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

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

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................. [6]
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  (ii) The length of the spring is proportional to the weight on the spring.

   What physical quantities are represented by the y-intercept, c and the gradient, m?

Y-intercept, c = ...................................................................................................................

Gradient, m = ................................................................................................................ [2]

 (b) Li tests another spring which has a spring constant of 60 N / m.

  The spring has an original length of 6 cm, and stretches to a length of 18 cm when some 

weights are added.

  Calculate the energy stored in this spring when these weights are added. 

  Use the equation: energy stored in a stretched spring = ½ × spring constant × (extension)2

 Energy stored =  ....................................................... J [4]
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6 The wreck of the ship, Titanic, is a few kilometers below the surface of the sea. In order to reach 

these depths, a mini-submarine capable of resisting large pressure was used.

 The mini-submarine contained a ballast tank, which was flooded with water when the mini-

submarine wanted to sink, and was emptied of water when it wanted to rise to the surface of the 

sea.

 (a) Explain, using forces, how the mini-submarine could sink.

  Use ideas about weight and upthrust in your answer.

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

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

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

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

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

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

 (b) The Titanic is 3.8 km below the surface of the sea.

  Calculate the pressure on the submarine from the water, at the depth of the Titanic.

  Use the data sheet.

  Give your answer in MPa.

  The density of seawater = 1025 kg / m3

  Gravitational field strength = 10 N / kg

 Pressure =  .................................................  MPa [4]
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 (c) When water is heated in a kettle, the energy stored within the water changes.

  Describe how heating water in the kettle to boiling point changes the energy stored within 

the water.

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

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

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

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

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

 .............................................................................................................................................. [3]
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8* Layla is training for a long distance race. She follows two different training sessions in preparation 

for running the race, and collects some information on her performance in each training session. 

 Each training session lasts 30 minutes.

 The graph shows her motion for both training sessions.
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 Give the similarities and differences between Layla’s performance in the two training sessions.

 Use calculations from the graph to support your answer.

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

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

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

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

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

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

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

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

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

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

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

 ..................................................................................................................................................... [6]
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 (a) (i) Complete the scatter graph by plotting the last four points from the table. [1] 

  (ii) Draw a line of best fit. [1]
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 (b) Discuss Kai and Amir’s comments.

  Use the graph to support your answer.

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

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

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

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

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

 .............................................................................................................................................. [3]
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 (b) Explain why no current flows in Coil 2, a few seconds after the switch is closed.

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

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

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

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

END OF QUESTION PAPER
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