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Answer all questions in the spaces provided.

 1 The flow diagram shows the main stages used to extract a metal from its ore.

mining the ore        purifying the ore        extracting the metal

 The table shows some information about three metals.

Metal Metal ore Purified ore % of metal 
in the ore

% of metal in the 
Earth’s crust

aluminium bauxite aluminium oxide, Al2O3 28.0       8.0

copper chalcocite copper sulfide, Cu2S  0.5 0.001

iron haematite iron oxide, Fe2O3 29.0       5.0

 1 (a) Use the information in the table and your knowledge and understanding to help you to 
answer the questions.

 1 (a) (i) Suggest why purifying the copper ore produces large quantities of waste.
  

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

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

 ............................................................................................................................................
(1 mark)

 1 (a) (ii) Suggest why the annual world production of iron is forty times greater than that of 
aluminium.

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

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

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

(1 mark)
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 1 (b) Aluminium is used for drinks cans.
 Aluminium is extracted from its purified ore by electrolysis.

Waste
gas

Negative carbon
electrode

Electrolysis cell
at 950 °C

Molten aluminium
oxide (Al2O3)

Aluminium liquid

Positive carbon
electrode

 1 (b) (i) Suggest why the aluminium produced in the electrolysis cell is a liquid.
  

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

 ............................................................................................................................................
(1 mark)

 1 (b) (ii) In this electrolysis, aluminium and oxygen gas are produced from the aluminium oxide.

 Use the information in the diagram to suggest why most of the waste gas is carbon 
dioxide and not oxygen.

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

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

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

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

(2 marks)

 1 (b) (iii) Aluminium is the most abundant metal in the Earth’s crust.

 Suggest two reasons why we should recycle aluminium drinks cans.
  

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

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

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

 ............................................................................................................................................
(2 marks) ____
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 2 Crude oil is used to produce many useful materials.

 2 (a) The diagram shows some of the fractions produced from crude oil by fractional 
distillation.

Gases

Gasoline (petrol)

Kerosene (paraffin)

Diesel

Fuel oil

Bitumen

Crude oil

Heat

 Use the diagram to help you to explain how crude oil is separated into fractions.

 You should use the words evaporated and condensed in your answer.
  

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

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

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

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

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

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

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

 ............................................................................................................................................
(3 marks)
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 2 (b) The table shows some information about four of the fractions from crude oil that are 
used as fuels.

Fraction Boiling point in °C Number of carbon atoms 
found in the molecules

Gasoline (petrol)  20 – 200  5 – 10

Kerosene (paraffin) 180 – 260 10 – 16

Diesel 260 – 340 14 – 20

Fuel oil 370 – 600 20 – 70

 Use the information in the table to help you to answer these questions.

 2 (b) (i) How can you tell that each of the fractions is a mixture?
  

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

 ............................................................................................................................................
(1 mark)

 2 (b) (ii) How does the number of carbon atoms in a molecule affect its boiling point?
  

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

 ............................................................................................................................................
(1 mark)

 2 (c) Fuels are substances that release energy.

 2 (c) (i) Name the reaction that releases energy from a fuel such as gasoline (petrol).
  

 ............................................................................................................................................
  (1 mark)

 2 (c)  (ii) Describe how fuel oil is broken down into smaller, more useful molecules such as 
gasoline (petrol).

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

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

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

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

 (2 marks)
____
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 3 The Earth has a layered structure and is surrounded by an atmosphere.

Core

Crust

Atmosphere

Mantle

 3 (a) Scientists believe that the Earth’s atmosphere was formed by volcanoes releasing 
gases.

 This early atmosphere was about 95 % carbon dioxide.
 The composition of the Earth’s atmosphere is always changing.

 3 (a) (i) The Earth’s atmosphere today contains about 0.035 % carbon dioxide.

 What happened to most of the carbon dioxide that was in the Earth’s early 
atmosphere?

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

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

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

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

(2 marks)

 3 (a) (ii) About 60 million years ago a large meteorite hit the Earth.
 This meteorite heated limestone in the Earth’s crust causing the release of large 

amounts of carbon dioxide.

 Explain how carbon dioxide is released from limestone.
  

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

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

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

 ............................................................................................................................................
(2 marks)
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 3 (b) The graph shows the percentage of carbon dioxide in the Earth’s atmosphere over the 
last 50 years.

1970 1980 1990
0.031

0.032

0.033

0.034

0.035

0.036

0.037

0.038

0.039

1960
Year

Percentage (%)
of CO2 in the
atmosphere

2000 2010

 Explain, as fully as you can, why we should be concerned about the information 
displayed on this graph.

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

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

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

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

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

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

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

(3 marks)

Question 3 continues on the next page
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 3 (c) Scientists believe that all the continents of the Earth were once joined together. 
The huge ‘supercontinent’ was called Pangaea.

200 million years ago

P a n g a e a

Equator

Today
Antarctica

Africa

Asia

Australia

Equator
India

South
America

North
America

 In 1915, Alfred Wegener had an idea that the change shown in the diagram was 
caused by continental drift. Most scientists could not accept his idea.

 3 (c) (i) Suggest why most scientists in 1915 could not accept Wegener’s idea of 
continental drift.

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

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

(1 mark)
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 To help you with this question, the information and diagram from the beginning of the 
question are reprinted here.

 The Earth has a layered structure and is surrounded by an atmosphere.

Core

Crust

Atmosphere

Mantle

 3 (c) (ii) Use this information and your knowledge and understanding to explain how continents 
move.

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

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

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

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

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

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

(3 marks)

____
11
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 4 Titanium is used for replacement hip joints because it has a low density, is strong and 
does not corrode.

 Titanium is extracted from titanium dioxide (TiO2) in three stages.

 4 (a) Stage 1
 Titanium dioxide is converted into titanium chloride (TiCl4) because the metal cannot be 

extracted from its oxide by reduction with carbon.

 4 (a) (i) What does reduction mean?
   

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

 ............................................................................................................................................
(1 mark)

 4 (a) (ii) Balance the chemical equation for the conversion of titanium dioxide to titanium 
chloride.

 TiO2 + Cl2 + C  TiCl4 + CO2
(1 mark)

 4 (a) (iii) Chemical equations are always balanced. Explain why.
  

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

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

 ............................................................................................................................................
(1 mark)

 4 (b) Stage 2
 Titanium is extracted from the titanium chloride by reacting it with sodium at 1000  °C 

in a reactor.
 The only other substance in the reactor is argon gas.

 TiCl4 + 4Na  Ti + 4NaCl

 4 (b) (i) What does this tell you about the reactivity of sodium compared with titanium?
   

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

 ............................................................................................................................................
(1 mark)

 4 (b) (ii) Suggest why the reactor contains argon and not air.
   

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

 ............................................................................................................................................
(1 mark)
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 4 (c) Stage 3
 After Stage 2 the titanium is separated from the products by washing out the sodium 

chloride with water.
 The diagrams show sections through the lattice of titanium metal and the lattice of 

sodium chloride.

Titanium Sodium chloride

Titanium particle Sodium ion

Chloride ion

 How do the diagrams show that:

 4 (c) (i) titanium is an element
   

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

 ............................................................................................................................................
(1 mark)

 4 (c) (ii) sodium chloride is a compound?
   

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

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

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

 ............................................................................................................................................
(2 marks)

____
8
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 5 Supermarkets in the UK have been advised by the Government to stop giving plastic 
bags to customers.  The Government states that this is because plastic bags use up 
resources that are not renewable and that the manufacture of plastic bags produces 
carbon dioxide.

 Most of these plastic bags are made from poly(ethene).  The table shows methods to 
deal with large numbers of used plastic bags.

Method Description of what happens to the plastic bag

Reused used again by the customer

Recycled collected, transported, washed and melted to make new plastic items

Burned collected, transported and burnt to release heat energy

Dumped mixed with other household waste, collected, transported and 
disposed of at a landfill site

 Use the information and your knowledge and understanding to briefly give one 
advantage and one disadvantage for each of these methods.

  
Reused  ..............................................................................................................................

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

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

  
Recycled  ............................................................................................................................

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

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

  
Burned ................................................................................................................................

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

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

  
Dumped  .............................................................................................................................

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

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

(4 marks)
____

4
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 6 This information about diesel was printed in a magazine.

 Almost all of the crops that we eat can be converted into fuel for cars.
 Vegetable oils can be used as biodiesel.  Diesel from crude oil is called fossil diesel.
 When either biodiesel or fossil diesel burn they both produce similar amounts of carbon 

dioxide.
 Both types of diesel produce carbon monoxide.  However, biodiesel produces fewer 

carbon particles and less sulfur dioxide.

 6 (a) Carbon monoxide can be produced when diesel burns in a car engine.  Explain how.
   

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

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

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

 ............................................................................................................................................
(2 marks)
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 6 (b) Use the information at the start of this question and your knowledge and understanding 
to evaluate the use of biodiesel compared with fossil diesel as a fuel for cars.

 Remember to give a conclusion to your evaluation.
   

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

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

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

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

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

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

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

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

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

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

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

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

 ............................................................................................................................................
(5 marks)

____
7
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