
GENERAL CERTIFICATE OF SECONDARY EDUCATION

TWENTY FIRST CENTURY SCIENCE A331/02 
PHYSICS A
Unit 1: Modules P1 P2 P3 (Higher Tier)

H

*
O
C
E
/
3
2
3
3
1
*

MODIFIED LANGUAGE

INSTRUCTIONS TO CANDIDATES

• Write your name clearly in capital letters, your Centre Number and Candidate Number in the boxes above.
• Use black ink. Pencil may be used for graphs and diagrams only.
• Read each question carefully and make sure that you know what you have to do before starting your answer.
• Answer all the questions.
• Do not write in the bar codes.
• Write your answer to each question in the space provided. Additional paper may be used if necessary but 

you must clearly show your Candidate Number, Centre Number and question number(s).

INFORMATION FOR CANDIDATES

• The number of marks is given in brackets [  ] at the end of each question or part question.
• The total number of marks for this paper is 42.
• This document consists of 12 pages. Any blank pages are indicated.

* A 3 3 1 0 2 *

OCR is an exempt Charity
Turn over

© OCR 2010 [H/103/3793]
DC (CW/CG) ML60217  32331

Candidates answer on the Question Paper
A calculator may be used for this paper

OCR Supplied Materials:
None

Other Materials Required:
• Pencil
• Ruler (cm/mm)

Thursday 24 June 2010
Afternoon

Duration: 40 minutes



2

© OCR 2010

Answer all the questions.

1 

 The following statements are all true.

  A All elements except hydrogen are made in stars.

  B Hydrogen, helium and lithium were formed in the big bang.

  C When a star dies most of it is blown into space.

  D Hydrogen and helium are the lightest elements.

  E The solar system formed from gas clouds in space.

  F Most stars are older than the Sun.

 A scientist says, “We are all made from elements like carbon and oxygen, so we are all made from 
stardust.”

 (a) Which three statements, A, B, C, D, E or F, provide an explanation for what the scientist 
says?

  statements .............................. , .............................. and .............................. [3]

 (b) Another scientist says, “All elements heavier than helium were only made in stars.” 

  Which statement, A, B, C, D, E or F, disagrees with what this scientist says?

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

[Total: 4]
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2 This graph shows the results of Edwin Hubble’s research into galaxies. It was published in 1929.
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 (a) Which statements correctly describe what the graph shows?

  Put a tick (✓) in the boxes next to the correct answers. 

   As distance from Earth increases the speed of galaxies increases.  

   As distance from Earth decreases the speed of galaxies increases.  

   Speed of galaxies and distance from Earth are inversely related.  

   Galaxies are moving.       

   As distance from Earth increases the speed of galaxies decreases.  
 [2]

 (b) Which statement best explains the results in the graph?

  Put a tick (✓) in the box next to the best answer. 

   Gravity is acting on the galaxies.    

   Space is expanding.    

   Hubble discovered the relationship.    

   There are too many galaxies in the universe.  
 [1]
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 (c) The data in the graph provides one piece of evidence for which of the following 
explanations?

  Put a tick (✓) in the box next to the best answer.

   Life must exist on other planets.   

   Galaxies are made up of stars.   

   The universe is orbiting our galaxy.   

   Stars have a life cycle.   

   The universe started with a ‘big bang’. 
 [1]

 (d) Approximately how many years old is the universe?

  Put a ring  around the correct answer.

14 million            14 hundred million            14 thousand million            14 hundred billion

 [1]

 [Total: 5]
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3 Wegener’s theory of continental drift was not really accepted until plate tectonics explained how 
the continents could move.

 (a) Wegener’s theory of continental drift was based on comparisons between different 
continents.

  Which of the following comparisons did Wegener use as evidence for his theory?

  Put a ring  around the correct answers.

climate

fossils

records on stone tablets

rivers

rock types
 [2]

 (b) Which of the following are correct statements about Wegener’s theory of continental drift?

  Put ticks (✓) in the boxes next to each correct answer. 

   The theory linked things previously thought unrelated.  

   Mountains formed as the Earth cooled.    

   His observations could not be replicated by other scientists.  

   The evidence did not prove his theory correct.   

   He predicted a symmetrical pattern of sea floor magnetism.  

 [2]
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 (c) Look at the map of part of an ocean and the key.

key: 

volcanoes 

earthquakes

mountains 

land 

  (i) Draw lines on the map to show the most likely position of plate boundaries.  [2]

  (ii) Draw an arrow on the map to show the direction of movement of one plate. [1]

 [Total: 7]
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4 The properties of microwaves mean that they are used for many purposes.

 (a) Which of the following statements about microwaves are true?

  Put ticks (✓) in the boxes next to each correct statement.

   Microwaves heat by causing particles to vibrate.  

   Microwaves are ionising radiation.     

   The screen on a microwave oven lets light through 
   but blocks microwaves.     

   Mobile phones produce microwaves.     

   Microwaves are blocked by the ozone layer.   

   The higher the intensity of microwaves in a microwave 
   oven the less the food is heated.     

 

 [3]

 (b) Susie sunbathes on the beach.

  Her mum tells her to put on sun cream.

  Put a tick (✓) in the box next to the correct explanation for using sun cream.

   Sun cream will keep her skin from getting hot.   

   Sun cream will reflect or absorb ionising radiation from the Sun. 

   Sun cream will transmit ionising radiation from the Sun.  

   Sun cream will stop her skin from getting cold.   
 [1]
 [Total: 4]
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5 People often confuse the greenhouse effect with holes in the ozone layer.

 (a) Put one tick (✓) in each row to show whether each phrase relates to the greenhouse effect, 
holes in the ozone layer or both.

greenhouse 
effect

holes in the 
ozone layer both

skin cancers

electromagnetic radiation

reversible chemical changes 
in the atmosphere

 [3]

 (b) Which two processes in living organisms have the most effect on carbon dioxide in the 
atmosphere?

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

 [Total: 5]
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6 Scientists often discover correlations between factors and outcomes. 

 Sometimes they think that a change in one factor causes a change in an outcome.

 Give an example of a correlation that does not have a causal link.

 Your example should relate either to health risks and radiation or to global warming.

 Use this example to explain the difference between a correlation and a cause.

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

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

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

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

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

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

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

 ..................................................................................................................................................... [4]

 [Total: 4]



10

© OCR 2010

7

 (a) The government is planning to build a new power station.
  The table gives some information about three different types of power station.

type of power station efficiency cost per kWh in 
pence environmental factors

coal 38% 2 to 3
produces carbon 

dioxide

nuclear 34% 2 to 2.5
produces radioactive 

waste

wind 35% 4 to 5.5
may damage local 
wildlife e.g. birds

  Which type of power station would you recommend building?

  Explain your choice.

  Use information from the table to decide.

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

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

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

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

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

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

 (b) Explain why electricity is described as a secondary energy source. 

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

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

 [Total: 4]
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8 Read the article about a new drug.

New drug can protect healthy cells from 
radiation

Scientists have found a drug which can protect healthy cells 
from radiation. The discovery could improve the effectiveness 
of radiation therapy in treating cancer. Radiotherapy is an 
important tool in the fight against cancer.

The radiation causes damage to healthy cells. Damaged cells 
kill themselves through a process known as apoptosis. The 
body uses this process to stop damaged cells from multiplying. 
Cancer cells survive by turning off the apoptosis mechanism. 
One risk of preventing cell death is that defective cells may be 
allowed to survive. They could then turn cancerous. 

However, the researchers found no sign of this happening in 
laboratory tests on rats. 

Cancer patients may be able to receive higher doses of 
radiotherapy, or longer courses of treatment if healthy cells can 
be protected against the effects of radiation.

cancer cell

 (a) Explain how radiation therapy damages cells.

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

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

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

 (b) Use information in the article to explain what is meant by apoptosis.

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

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

 (c) Who will decide when the drug is ready to be used on human patients?

  Put a ring  around the correct answer.

doctors            government officials            patients            physicists
 [1]

 [Total: 4]
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9 Uranium is used in nuclear power stations.

 Uranium-238 has 92 protons and 146 neutrons in its nucleus. 

 Uranium emits alpha particles. 

 An alpha particle is made up of 2 protons and 2 neutrons.

 (a) The activity of uranium-238 drops to one eighth of the original amount in 13.38 billion years.

  (i)  How many half-lives does this take?

   Put a ring  around the correct answer.

1/4                     7/8                     3                     7                     8
 [1]

  (ii) What is the half-life of uranium-238?

 half-life =  .......................................................... [1]

 (b) A uranium-238 atom changes into a thorium atom when it emits an alpha particle.

238
92 U → Th + α

  How many protons, neutrons and electrons are in the nucleus of the thorium atom?

  protons ................................

  neutrons ................................

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

 [Total: 5]
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