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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. HB pencil may be used for graphs and 
diagrams only.

• Answer ALL the questions.

• 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).

INFORMATION FOR CANDIDATES

• Your quality of written communication is assessed in 
questions marked with a pencil ( ).

• An enlarged copy of the Periodic Table will be 
provided.

• 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 75.
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Answer ALL the questions.

SECTION A – MODULE C1

1 This question is about carbon compounds.

 Look at the displayed formulas of some compounds.
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 (a) Methane is an ALKANE.

  Explain how you can tell from the displayed 
formula.

 ________________________________________ [1]

 (b) Write down the name of a compound that is an 
UNSATURATED hydrocarbon.

  Choose from the compounds shown.

 ________________________________________ [1]

 (c) Write down the MOLECULAR FORMULA of 
ethanoic acid.

 ________________________________________ [1]

 (d) Ethene reacts with bromine, Br2, to form 
dibromoethane, C2H4Br2.

  Write a BALANCED SYMBOL equation for this 
reaction.

 ________________________________________ [1]

[Total: 4]
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2 John and Sue are building a new house.

 They want to choose the best fuel for their house.

 They find out some information about four possible 
fuels.

FUEL IS IT EASY 
TO USE?

ANNUAL 
COST TO 
HEAT THE 

HOUSE IN £

IS IT 
AVAILABLE 

TO THIS 
HOUSE?

coal no 750 yes

LPG yes 972 yes

natural gas yes 720 no

oil yes 750 yes

 (a) Which fuel should John and Sue choose?

  Explain your choice.

 __________________________________________

 __________________________________________

 ________________________________________ [2]

 (b) LPG contains propane gas, C3H8.

  Write a BALANCED SYMBOL equation for the 
complete combustion of propane in oxygen, O2.

 ________________________________________ [2]

[Total: 4]
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3 This question is about paint and pigments.

 (a) Emulsion paint is one type of paint.

  Describe how emulsion paint dries.

 __________________________________________

 ________________________________________ [1]

 (b) Look at the table. It gives some information about 
pigments.

PIGMENT COLOUR 
AT 20 °C

COLOUR 
AT 100 °C

EFFECT OF 
LIGHT

A blue blue colour 
fades

B green green
gives off 

light in the 
dark

C blue red no change

D yellow yellow no change

  Which pigment would be useful on a kettle of 
boiling water?

_________________

  Explain your choice.

 __________________________________________

 ________________________________________ [2]
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 (c) Paint is a COLLOID.

  A colloid contains pigment particles mixed with 
particles of a liquid.

  Explain why the pigment particles and liquid 
particles do not separate.

 __________________________________________

 __________________________________________

 ________________________________________ [2]

[Total: 5]
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4 This question is about air pollutants.

 Look at the graph.

 It shows how the levels of some pollutants found in 
UK cities have changed from 1990 to 2008.
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 The levels of these pollutants have decreased.

 Explain, using a chemical equation, possible reasons 
for these changes.
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 Explain why it is important that air pollution is 
controlled.

   The quality of written communication will be 
assessed in your answer to this question.

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 ___________________________________________ [6]

[Total: 6]
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5 This question is about polymers.

 (a) Poly(chloroethene) is a polymer.

  Poly(chloroethene) is made from a monomer 
called chloroethene.

  Look at the displayed formula of chloroethene.

H

C C

H

H

CI

  Draw the displayed formula of poly(chloroethene).

 [1]
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 (b) The plastic made from the polymer 
poly(chloroethene) can be used to make water 
pipes, such as those used for drainpipes from the 
guttering of houses.

  One property of poly(chloroethene) is that it is 
easy to shape.

  Write about OTHER properties of 
poly(chloroethene) that make it suitable for 
making water pipes.

 __________________________________________

 __________________________________________

 ________________________________________ [2]
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 (c) Look at the diagrams. They show the structures of 
two plastics.

plastic A plastic Bpolymer
molecules

  (i) Plastic A can be stretched easily.

   Explain why.

 _______________________________________

 _______________________________________

 _______________________________________

 _____________________________________ [2]

  (ii) Plastic B has a high melting point.

   Explain why.

 _______________________________________

 _____________________________________ [1]

[Total: 6]
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SECTION B – MODULE C2

6 This question is about fertilisers.

 Farmers use fertilisers to make crops grow bigger and 
faster. This increases crop yield.

 (a) Explain how the use of fertilisers increases crop 
yield.

 __________________________________________

 __________________________________________

 ________________________________________ [2]

 (b) Ammonium phosphate, (NH4)3PO4, is used as a 
fertiliser.

  Write down the total number of ATOMS in the 
formula (NH4)3PO4.

answer _________________ [1]
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 (c) Chloe makes some potassium nitrate by 
neutralising an alkali with nitric acid.

  Look at the diagram. It shows the apparatus she 
uses.

burette

nitric acid

flask containing alkali

  (i) Write down the NAME of the ALKALI Chloe 
uses to make potassium nitrate.

 _____________________________________ [1]

  (ii) Chloe adds nitric acid to the flask until the 
solution is NEUTRAL.

   Explain, using the ions involved, why the alkali 
is neutralised by nitric acid.

 _______________________________________

 _____________________________________ [1]

[Total: 5]
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7 (a) There were serious volcanic eruptions in many 
countries in 2010.

  Many people’s homes were destroyed.

  Suggest why geologists did not predict all these 
eruptions.

 __________________________________________

 ________________________________________ [1]

 (b) In 1914, Wegener used evidence to propose his 
‘continental drift theory’.

  In the late 1950s, this became part of a new theory 
called plate tectonics.

  Today, the theory of plate tectonics is widely 
accepted by scientists.

  Explain why.

 __________________________________________

 __________________________________________

 ________________________________________ [2]

[Total: 3]
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8 Concrete is a building material made from cement.

 Look at the picture. It shows a pipe made of reinforced 
concrete.

concrete pipe

steel rod

 Look at the table. It shows some properties of 
concrete and steel.

CONCRETE STEEL

density in
g/cm3 2.3 7.9

relative 
strength 40 210

flexibility not flexible has some 
flexibility

relative 
hardness very hard very hard
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 Explain, using information in the table, why reinforced 
concrete is a composite material and a better 
construction material than non-reinforced concrete.

   The quality of written communication will be 
assessed in your answer to this question.

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 ___________________________________________ [6]

[Total: 6]
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9 This question is about industrial processes.

 (a) An industrial process makes sulfur trioxide.

  Sulfur dioxide, SO2, reacts with oxygen, O2.

  Sulfur trioxide, SO3, is made.

  Write the BALANCED SYMBOL equation for this 
reaction.

 ________________________________________ [2]

 (b) A second industrial process makes an acid. 

  Look at the table (opposite). It shows the 
percentage yield of the acid made at different 
temperatures and pressures.

  (i) How does INCREASING the TEMPERATURE 
change the percentage yield?

 _____________________________________ [1]
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  (ii) A temperature of 400 °C, a pressure of 200 
atmospheres and a catalyst are used to make 
the acid.

   These conditions do not give the highest 
percentage yield.

   Suggest why these conditions are chosen.

 _______________________________________

 _______________________________________

 _______________________________________

 _______________________________________

 _______________________________________

 _____________________________________ [3]

[Total: 6]
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10 Chlorine is made by the electrolysis of 
CONCENTRATED sodium chloride solution.

 Sarah investigates this electrolysis.

 Look at the apparatus she uses.

negative electrode
(cathode)

positive electrode
(anode)

– +

hydrogen
gas

chlorine gas

 Sodium chloride solution contains Na+, OH–, Cl – and 
H+ ions.

 (a) At the positive electrode, chloride ions lose 
electrons to make chlorine gas, Cl2.

  Write the BALANCED IONIC equation for this 
reaction.

  Use e– to represent an electron.

 ________________________________________ [2]
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 (b) Look at the list on page 24 of ions in sodium 
chloride solution.

  Two ions do not react at the electrodes.

  Write down the name of the solution these ions 
make.

 ________________________________________ [1]
 
[Total: 3]
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11 This question is about metals.

 Look at the table. It shows the properties of two 
metals.

ALUMINIUM IRON

density in g/cm3 2.7 7.9

relative electrical 
conductivity 40 11

relative strength 70 210

cost per tonne in £ 1350 400

 Look at the picture of some power lines.

power lines

pylon

 The power company makes the power lines from iron 
surrounded by aluminium.

 Explain why the power company makes power lines 
from iron AND aluminium.
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 Use information in the table.

 _____________________________________________

 _____________________________________________

 _____________________________________________

 ___________________________________________ [2]

[Total: 2]
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SECTION C – MODULE C3

12 Antacid tablets are used to stop indigestion.

 Antacid tablets contain calcium carbonate, CaCO3.

 Jennie and Gary investigate the reaction of antacid 
tablets with hydrochloric acid.

 Calcium chloride, CaCl2, water and carbon dioxide are 
made.

 (a) Write a BALANCED SYMBOL equation for this 
reaction.

 ________________________________________ [2]

 (b) Look at the diagram. It shows the apparatus they 
use.

antacid
tablet hydrochloric acid

gas syringe

  Jennie and Gary react an antacid tablet with 
100 cm3 of hydrochloric acid.
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  Look at the graph. It shows their results.

0

10

0 2 4

time in minutes

6 8 101 3 5 7 9

20

30

40

50

volume of
gas in cm3

60

  (i) How long does it take for the reaction to stop?

answer _________________ minutes [1]

  (ii) Calculate the average rate of this reaction 
during the first 2 minutes of the experiment.

 _______________________________________

 _______________________________________

answer _________________ unit ________ [2]



30

  (iii) The rate of reaction for the first 2 minutes is 
different to the rate of reaction between 2 and 
4 minutes.

   Describe how.

 _______________________________________

 _____________________________________ [1]

 (c) The rate of reaction between an antacid tablet and 
hydrochloric acid can be increased by

   •  increasing the concentration of the 
hydrochloric acid

   • crushing the tablet.

  Explain, using ideas about collisions between 
reacting particles, why these methods increase 
the rate of this reaction.
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    The quality of written communication will be 
assessed in your answer to this question.

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 ________________________________________ [6]

[Total: 12]
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13 Fertilisers and medicines are useful chemicals.

 Ammonium sulfate is used as a fertiliser.

fertiliser
contains

ammonium
sulfate

(NH4)2SO4

 Ammonium sulfate is made by reacting ammonia with 
dilute sulfuric acid.

 The ammonia needed for this reaction is made in a 
CONTINUOUS process.

 This is different to the BATCH process used to make 
most medicines.

 (a) (i) A continuous process is used to make 
ammonia but a batch process is used to make 
most medicines.

   Explain why.

 _______________________________________

 _______________________________________

 _____________________________________ [2]
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  (ii) It is more expensive to make medicines than it 
is to make ammonium sulfate fertiliser.

   Suggest why.

 _______________________________________

 _____________________________________ [1]

 (b) Alex makes some ammonium sulfate in a 
laboratory.

  (i) Alex predicts he should make 8.0 g of 
ammonium sulfate.

   He actually makes 6.0 g.

   Show, by calculation, that his PERCENTAGE 
YIELD of ammonium sulfate is 75%.

 _______________________________________

 _______________________________________

 _____________________________________ [2]



34

  (ii) The companies who make ammonium sulfate 
fertiliser on an industrial scale want as high a 
PERCENTAGE YIELD as possible.

   Explain why.

 _______________________________________

 _______________________________________

 _______________________________________

 _____________________________________ [2]

[Total: 7]



35

BLANK PAGE

TURN OVER FOR QUESTION 14



36

14 Stephanie is investigating some liquid fuels.

 Stephanie investigates the energy given out by three 
different fuels.

 Look at the diagram.

 It shows the apparatus Stephanie uses.

copper can

spirit burner

100 g water

liquid fuel

thermometer

 Look at the table (opposite). It shows her results.

 (a) (i) Write down how Stephanie made her 
experiment a FAIR TEST.

 _____________________________________ [1]

  (ii) Write down how Stephanie could INCREASE 
CONFIDENCE in her results.

 _____________________________________ [1]
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 (b) Look at the results for PARAFFIN.

  0.6 g of paraffin was used to heat 100 g of water.

  Calculate the energy transferred PER GRAM of 
paraffin.

  Use the equation

ENERGY = MASS × 
SPECIFIC HEAT 

CAPACITY  × 
TEMPERATURE 

CHANGE

  The specific heat capacity of water is 4.2 J/g °C.

  Give your answer to THREE significant figures.

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

answer _________________ J/g [2]
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 (c) Stephanie decides to use paraffin in a camping 
stove, even though it is slightly more expensive 
per gram than ethanol or petrol.

  Is this is a sensible choice? Use only the data in 
the table on page 37 to explain your answer.

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 ________________________________________ [2]

[Total: 6]

END OF QUESTION PAPER
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