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Questions begin on next page.
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Answer ALL questions

Some questions must be answered with a cross in a box .   If you change your mind about an 
answer, put a line through the box  and then mark your new answer with a cross .

Carbon dioxide

1 (a) The Earth’s early atmosphere contained larger amounts of water vapour and 
carbon dioxide than it does today.

  Explain how the amounts of water vapour and carbon dioxide in the Earth’s 
atmosphere decreased. 

(2)

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

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

 (b) Describe how the presence of carbon dioxide in the atmosphere helps to keep the 
Earth warm.

(1)

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

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

 (c) State a human activity, apart from burning fuels, that has increased the percentage of 
carbon dioxide in the atmosphere.

(1)

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (d) This table shows a set of data for the percentage of carbon dioxide in the atmosphere 
and the mean surface temperature of the Earth in the years 1960 and 2014.

year percentage of carbon 
dioxide 

mean surface 
temperature / oC

1960 0.0318 14.0

2014 0.0401 14.4

  Suggest why this information does not prove that the increase in percentage of 
carbon dioxide alone has caused the increase in the mean surface temperature of 
the Earth.

(1)

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

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

 (e) Hydrogen can be used as a fuel for cars.

  (i) State one advantage and one disadvantage of using a car which uses 
hydrogen as the fuel rather than a car which uses petrol as the fuel.

(2)

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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  (ii)  Write the word equation for the reaction between hydrogen and oxygen.
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(Total for Question 1 = 8 marks)
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Rocks

2 (a) Granite is an igneous rock.

  The size of crystals in granite vary. 

  Describe how a sample of granite which contains large crystals was formed. 
(2)
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 (b) Limestone and marble are natural forms of calcium carbonate.

  Limestone is a sedimentary rock.

  Marble is a metamorphic rock, formed from limestone.

  Describe how marble is formed from limestone.  
(2)
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 (c) Calcium carbonate is used to treat waste gases in coal-fired power stations.

  Explain why calcium carbonate can be used in this way.
(2)
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 (d) (i) When calcium carbonate is heated, it breaks down to form calcium oxide and 
carbon dioxide. 

   What type of reaction is this?

   Put a cross ( ) in the box next to your answer.
(1)

   A combustion 

   B decomposition 

   C oxidation 

   D precipitation

  (ii) Calcium oxide reacts with water to form calcium hydroxide, Ca(OH)2.

   Write the balanced equation for the reaction between calcium oxide and water.
(2)
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 (Total for Question 2 = 9 marks)
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Acids and electrolysis

3 (a) Which of these substances is produced in the stomach to help digestion?

  Put a cross ( ) in the box next to your answer.
(1)

  A calcium oxide

  B hydrochloric acid  

  C magnesium oxide

  D sulfuric acid

 (b) Nitric acid reacts with magnesium carbonate to form a salt, water and a gas.

  (i) State the name of the salt formed in this reaction.
(1)
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  (ii) Which of these is the gas produced in this reaction?

   Put a cross ( ) in the box next to your answer.
(1)

  A carbon dioxide

  B hydrogen

  C oxygen

  D nitrogen
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 (c)  Hydrochloric acid is electrolysed using this apparatus.  
Hydrogen and chlorine are produced. 

chlorine
hydrogen

hydrochloric acid

6 V dc 
supply

  (i) Describe the test to show that a gas is chlorine. 
(2)
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  (ii) Chlorine is a toxic gas.

   State a safety precaution that should be taken when chlorine gas is formed in 
a reaction.

(1)
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  (iii) Write the balanced equation for the decomposition of hydrochloric acid to 
form hydrogen and chlorine. 

(3)
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(Total for Question 3 = 9 marks)
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Alkenes and polymers

4 (a) Complete the sentence by putting a cross ( ) in the box next to your answer.
(1)

  Alkenes are

  A saturated carbohydrates

  B saturated hydrocarbons

  C unsaturated carbohydrates

  D unsaturated hydrocarbons

  (b) Propene is an alkene and has the molecular formula C3H6.

  (i) Draw the structure of a propene molecule, showing all of the bonds.
(2)

  (ii) Propane is an alkane.
   Propane and propene are both gases.

   Given a sample of each gas, describe a test, carried out on both gases, to show 
which gas is propane and which gas is propene.

(3)
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 (c) The diagram shows the structure of a tetrafluoroethene molecule.

C=C

F

F

F

F

  Tetrafluoroethene can form the polymer PTFE.

  (i) Draw a diagram to show part of a PTFE molecule formed from two 
tetrafluoroethene molecules.

(2)

  (ii) PTFE does not allow other substances to stick to it.
   State a use of PTFE related to this property.

(1)
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 (d) Many polymers cause problems because they persist for a long time when they 
are put in landfill sites.

  State an alternative way of disposing of polymer waste.
(1)
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(Total for Question 4 = 10 marks)
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Metals

5 (a) (i) Complete the sentence by putting a cross ( ) in the box next to your answer.
(1)

   Aluminium is extracted from aluminium oxide by electrolysis.

   The overall equation for this reaction is 

2Al2O3  →  4Al  +  3O2

   In this reaction

   A aluminium oxide is oxidised

   B aluminium oxide is reduced

   C aluminium metal is reduced 

   D oxygen gas is oxidised

  (ii) Part of the reactivity series is shown 

aluminium

iron

lead

copper

most reactive

least reactive

   Lead is extracted from its oxide by heating the oxide with carbon rather than 
by using electrolysis. 

   Explain why. 
(2)
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 (b)  Pure aluminium is too weak for many uses.   
Copper can be mixed with aluminium to produce an alloy.  
The alloy is stronger than pure aluminium. 

  The diagrams show the structures of pure aluminium and the alloy.

aluminium 
atom

pure aluminium alloy

copper atom

aluminium 
atom

  Explain, in terms of these structures, how the presence of copper atoms in the 
alloy results in the alloy being stronger than pure aluminium.

(3)
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 *(c) Iron in the form of steel, aluminium and copper are used to manufacture many 
useful articles.

  These uses depend on their density, strength, electrical conductivity and 
resistance to corrosion.

  Describe some uses of each of these metals in relation to their properties and the 
advantages of recycling these metals rather than extracting more of the metals 
from their ores.

(6)
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 (Total for Question 5 = 12 marks)
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Turn over     

Products from crude oil

6 Crude oil is separated into different fractions by fractional distillation.

 (a) Fraction X is obtained from near the top of the fractionating column.  
Fraction Y is obtained from near the bottom of the fractionating column.

  Which row of the table shows the boiling point, ease of ignition and viscosity of 
fraction X compared with fraction Y?

  Put a cross ( ) in the box next to your answer.
(1)

 boiling point  ease of ignition  viscosity

A lower than Y more difficult than Y higher than Y

B lower than Y easier than Y lower than Y

C higher than Y more difficult than Y lower than Y

D higher than Y easier than Y higher than Y

 (b) Pentane, C5H12, can be obtained from crude oil.   
When pentane burns completely in air, it forms carbon dioxide and water.

  Write the balanced equation for this reaction.
(3)
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 (c) Sulfur is present as an impurity in some fuels.

  Explain how the product of combustion of this impurity in a fuel can damage the 
environment.

(2)

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

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

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

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

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

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

PhysicsAndMathsTutor.com



18

*P45928A01820*

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 *(d) The table below shows the percentages of three fractions obtained from crude oil 
and the percentages of these fractions required by customers.

fraction
number of 

carbon atoms in 
molecules

percentage obtained 
from crude oil 

percentage required 
by customers

gases 1 to 4 2 5

petrol  5 to 10 10 26

kerosene 10 to 16 13 8

  Oil companies use cracking to convert some of the molecules in the kerosene 
fraction into molecules with fewer carbon atoms.

  Cracking can also be carried out on a small scale using liquid paraffin in a school 
laboratory.

  Describe how cracking can be carried out in the laboratory experiment, 
explaining why it is necessary for oil companies to use cracking on some fractions 
obtained from crude oil.

  You may wish to use diagrams to help parts of your answer.
(6)
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(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS
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Pearson Education Ltd. will, if notified, be happy to rectify any errors or omissions and include any such rectifications in 
future editions.
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