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INSTRUCTIONS TO CANDIDATES

• Write your name, centre number and candidate 
number in the boxes on the first page. Please write 
clearly and in capital letters.

• Use black ink. Pencil may be used for graphs and 
diagrams only.

• Read each question carefully. Make sure you know 
what you have to do before starting your answer.

• 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).

• Answer ALL the questions.

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 40.

• A list of physics equations is printed on page three.

• The Periodic Table is provided.

  Where you see this icon you will be awarded 
marks for the quality of written communication in 
your answer.
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TWENTY FIRST CENTURY SCIENCE EQUATIONS

USEFUL RELATIONSHIPS

EXPLAINING MOTION

speed  =  distance travelled
time taken

momentum  =  mass  ×  velocity

change of momentum  =  resultant force  ×  time for 
which it acts

work done by a force  =  force  ×  distance moved in 
the direction of the force

change in energy  =  work done

change in GPE  =  weight  ×  vertical height difference

kinetic energy = 12  ×  mass  ×  [velocity]2

ELECTRIC CIRCUITS

resistance  =  
voltage
current

voltage across 
primary coil

voltage across 
secondary coil  

=

 

number of turns in 
primary coil

number of turns in 
secondary coil

energy transferred  =  power  ×  time

power  =  potential difference  ×  current

efficiency  =                                                  ×  100%

THE WAVE MODEL OF RADIATION

wave speed  =  frequency  ×  wavelength

energy usefully transferred
total energy supplied
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Answer ALL the questions.

1 THIS QUESTION IS BASED ON THE ARTICLE 
‘ROCKET SCIENCE’.

 (a) Use the graphs in the article to answer the 
following questions.

  (i) How high does the rocket go?

 answer = __________ m [1]

  (ii) At what time is the thrust biggest? 

 answer = __________ seconds [1]
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 (b) These diagrams show thrust and weight forces 
acting on the rocket.

A B C D

  Which diagram, A, B, C or D, shows the forces on 
the rocket …

  … before the rocket engine starts?

 answer __________

  … when the rocket is increasing its speed going up?

 answer __________

[2]



6

 (c) The thrust from the rocket engine is the 
driving force.

  Which TWO forces together act as the counter 
force, as the rocket goes up?

__________________ and __________________ [1]

 (d) When the rocket engine is firing, the average 
upwards force on the rocket is 1800 N.

  The rocket engine works for 7 seconds.

  What is the change in momentum of the rocket 
during this time?

  You must show your working.

 change in momentum = ________ Ns [2]
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 (e) After reaching its highest point the rocket falls 
back to the ground.

  Complete the sentences about the energy 
changes as the rocket falls to the ground.

  Use words from the list.

  CHEMICAL

  FORCE

  GRAVITATIONAL POTENTIAL

  KINETIC

  As the rocket falls back to the ground, its

 __________________________________________

energy increases.

  As the rocket falls back to the ground, its

 __________________________________________

  energy decreases. [2]
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 (f) (i) Explain how the rocket engine makes the 
rocket move.

   Your answer should include

    • the role of the exhaust gases
    •  the sizes and directions of the forces 

involved.

 _______________________________________

 _______________________________________

 _______________________________________

 _______________________________________

 ____________________________________  [3]

  (ii) The rocket flies straight up.

   At its highest point the rocket stops rising. It 
then falls.

   What is the momentum of the rocket at its 
highest point?

 momentum = _____ kg m/s [1]

[Total: 13]
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2 THIS QUESTION IS BASED ON THE ARTICLE ‘BRAIN 
POWER – THE FRONTIER OF MEDICAL RESEARCH 
INTO AGEING’.

 (a) The CEREBRAL CORTEX is part of the human 
brain.

  (i) Look at the article.

   State TWO things that the cerebral cortex is 
involved in.

1  ______________________________________

2  ___________________________________  [1]

  (ii) The cerebral cortex contains nerve cells 
called neurons.

   What is the name of the GAP between two 
neurons?

 answer  _______________  [1]

 (b) (i) Which of the following are part of a neuron 
(nerve cell)?

   Put a ring  around the TWO correct answers.

   CYTOPLASM

   EFFECTOR

   GLAND

   MEMBRANE
 [1]
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  (ii) Name TWO types of neuron.

 answer _____________ and _____________ [1]

  (iii) Complete the sentences about neurons.

   Use correct words from the list.

   CHEMICAL

   ELECTRICAL

   IMPULSES

   LIGHT

   RESTING

   STIMULATED

   TURNED OFF

   Neurons transmit ___________________ when

   they are ____________________ .

   These are ___________________ signals. [3]
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 (c) The CENTRAL NERVOUS SYSTEM has two 
main parts.

  One part is the brain.

  What is the name of the other part?

 _______________________________________  [1]

 (d) Professor Yankner studied the brains of thirty 
people.

  The people were aged between 26 and 106 years.

  Two people were over 100 years old.

  What PERCENTAGE of the group of people was 
over 100 years old?

  Show your working.

 answer =  _____________  % [2]
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 (e) People do not remember all of their experiences.

  Use the INFORMATION PROCESSING MODEL, 
including the diagram, to suggest why.

  One mark is awarded for writing in sentences with 
correct spelling, punctuation and grammar.

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 _____________________________________  [2+1]

 (f) What may happen to NEURON PATHWAYS in the 
brain when people become older?

 __________________________________________

 _______________________________________  [1]

[Total: 14]
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3 THIS QUESTION IS BASED ON THE ARTICLE 
‘COPPER – NOT JUST IN MOBILE PHONES’.

 (a) The article mentions several metals that are used 
to make mobile phones.

  Some of the metals are extracted from their 
compounds by heating with carbon and some are 
extracted by electrolysis.

  Complete the table to show which method is used 
for each metal.

  Use these metals.

  ALUMINIUM

  IRON

  LITHIUM

  ZINC

EXTRACTED BY HEATING 
WITH CARBON

EXTRACTED USING 
ELECTROLYSIS

[2]
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 (b) From the article, give ONE EXAMPLE of an 
environmental problem caused by mining 
copper ore.

  Give one method used by the mining industry to 
solve THIS problem.

environmental problem  ______________________

 __________________________________________

method to solve this problem  _________________

 __________________________________________
[2]

 (c) Copper mines produce large amounts of waste rock.

  The amount of waste rock is much larger than the 
amount of copper produced.

  Explain why.

 _______________________________________  [1]

 (d) The ‘electrolysis’ process produces sulfuric acid.

  Suggest how this sulfuric acid could be recycled 
in the process.

 _______________________________________  [1]
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 (e) Both the ‘blister’ process and the ‘electrolysis’ 
process use large amounts of energy.

  Each process uses the energy in different ways.

  Use information from the flow diagrams to say 
how the energy is used in each process.

 __________________________________________

 __________________________________________

 _______________________________________  [2]

 (f) The diagram opposite shows the electrolysis of 
dilute copper sulfate solution.

  Complete the labels on the diagram.

  Use words from the list.

  ELECTRON

  ELECTROLYTE

  INDICATOR

  NEGATIVE

  NEUTRAL

  POSITIVE
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 (g) The table in the article shows some properties of 
copper.

  Copper is easily bent into shape when making 
jewellery.

  Which property in the table shows this?

  Put a ring  around the correct answer.

  ELECTRICAL CONDUCTIVITY

  MALLEABILITY

  MELTING POINT

  THERMAL CONDUCTIVITY
[1]

 (h) It is important that we recycle as much copper as 
possible rather than extract it from fresh ores.

  Use information from the article to explain why.

 __________________________________________

 __________________________________________

 __________________________________________

 _______________________________________  [2]

[Total: 13]

END OF QUESTION PAPER
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