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● � Use black ink or ball-point pen.
● � Answer all questions. 
● � Answer the questions in the spaces provided  

– there may be more space than you need.

MATERIALS REQUIRED FOR EXAMINATION
Calculator, ruler

ITEMS INCLUDED WITH QUESTION PAPERS
Nil

INFORMATION FOR CANDIDATES
● � The total mark for this paper is 60.
● � The marks for each question are shown in brackets 

– use this as a guide as to how much time to spend 
on each question.

● � Questions labelled with an asterisk (*) are ones 
where the quality of your written communication 
will be assessed – you should take particular care 
with your spelling, punctuation and grammar, 
as well as the clarity of expression, on these 
questions.

● � A Periodic Table is provided.

ADVICE TO CANDIDATES
● � Read each question carefully before you start to  

answer it.
● � Keep an eye on the time.
● � Try to answer every question.
● � Check your answers if you have time at the end.
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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 .

Iron

1	 Iron occurs in the Earth’s crust as an ore. 

	 The ore is mainly iron oxide, Fe2O3.

	 (a)	 Give the name of the element combined with iron 
in iron oxide.  (1 mark)

_________________________________________________________

	 (b)	 When iron oxide is heated with carbon, the 
products are iron and carbon dioxide.

		  (i)	 Complete the word equation for this reaction.  
(2 marks)

iron oxide + _______________  iron + _______________

(Question continues on next page)
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		  (ii)	 What happens to the iron oxide during this 
reaction?  (1 mark)

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

		  	 A	 the iron oxide burns

		  	B	  the iron oxide is neutralised

		  	 C	 the iron oxide is oxidised

		  	 D	 the iron oxide is reduced

(Question continues on next page)
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	 (c)	 Iron corrodes when it is left in moist air.

		  This list shows iron and three other metals in 
reactivity series order, with the most reactive metal 
at the top.

			   most reactive	 magnesium
					     iron
					     lead
			   least reactive	 silver

		  Explain which metal in the list will corrode faster 
than iron.  (2 marks)

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

(Question continues on next page)
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	 (d)	 Stainless steel is an alloy containing iron and 
chromium.

		  (i)	 State the meaning of the term alloy.  
(1 mark)

_________________________________________________________

_________________________________________________________

_________________________________________________________

		  (ii)	 Cutlery is made of stainless steel.

			   Give a reason why cutlery is not made of pure 
iron.  (1 mark)

_________________________________________________________

_________________________________________________________

_________________________________________________________

(Total for Question 1 = 8 marks)

(Questions continue on next page)
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(Question continues on next page)	 (Turn over)

The Earth’s atmosphere

2	 The amounts of some gases in the Earth’s early 
atmosphere are shown on the bar chart. 

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

		  The earth’s earliest atmosphere was formed by 

		  (1 mark)

		  	 A	 animals breathing

		  	B	  trees burning

		  	 C	 plants photosynthesising

		  	 D	 volcanoes erupting

percentage 
amount of 

gas

carbon 
dioxide

argonoxygennitrogen

100
90
80
70
60
50
40
30
20
10
0

gas
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(Question continues on next page)	 (Turn over)

	 (b)	 The amounts of some gases in the atmosphere on 
Earth today are shown on this  bar chart.

		  Which gas has decreased by the largest amount 
from the Earth’s early atmosphere to the 
atmosphere of the Earth today?  (1 mark)

		  Use this bar chart and the bar chart in (a).

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

	 	 A	 argon

	 	B	  carbon dioxide

	 	 C	 nitrogen

	 	 D	 oxygen

carbon 
dioxide

argonoxygennitrogen

100
90
80
70
60
50
40
30
20
10
0

gas

percentage 
amount of 

gas
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	 (c)	 There was also a large amount of water vapour in 
the Earth’s early atmosphere.  

		  There is a much smaller amount of water vapour in 
the atmosphere on Earth today.

		  Explain how the amount of water in the Earth’s 
atmosphere decreased.  (2 marks)

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

(Question continues on next page)
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	 (d)	 Methane burns in air.

methane  +  oxygen    carbon dioxide  +  water

		  This causes small changes in the amounts of 
some gases in today’s atmosphere.

		  Explain why burning methane changes the 
amounts of gases in the atmosphere.  (2 marks)

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

(Question continues on next page)
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	 (e)	 Apart from burning fossil fuels, state two other 
activities that affect the amounts of gases in the 
atmosphere.  (2 marks)

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

(Total for Question 2 = 8 marks)

(Questions continue on next page)
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Hydrochloric acid

3	 (a)_ Dilute hydrochloric acid can be used to make salts.

		  The salts produced are chlorides.

		  Some copper compounds react with dilute 
hydrochloric acid to produce copper chloride.

		  Which of the following compounds will not 
neutralise dilute hydrochloric acid to produce 
copper chloride?  (1 mark)

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

		  	 A	 copper carbonate

		  	B	  copper hydroxide

		  	 C	 copper oxide

		  	 D	 copper sulfate

(Question continues on next page)



	 13

		


(T
ur

n 
ov

er
)

	
(b

)	
U

se
 w

or
ds

 fr
om

 th
e 

bo
x 

to
 c

om
pl

et
e 

th
e 

w
or

d 
eq

ua
tio

n 
fo

r t
he

 re
ac

tio
n 

of
 

m
ag

ne
si

um
 c

ar
bo

na
te

 to
 p

ro
du

ce
 m

ag
ne

si
um

 c
hl

or
id

e.
  (

2 
m

ar
ks

)

ca
rb

on
 d

io
xi

de
   

   
   

   
  h

yd
ro

ch
lo

ric
 a

ci
d 

   
   

   
   

 n
itr

ic
 a

ci
d

ox
yg

en
   

   
   

   
   

   
   

   
   

su
lp

hu
ric

 a
ci

d

m
ag

ne
si

um
 +

 _
__

__
__

__
__

__
__

__
_ 

 m
ag

ne
si

um
 +

 _
__

__
__

__
__

__
__

__
_ 

+ 
w

at
er

ca
rb

on
at

e	
ch

lo
rid

e

(Q
ue

st
io

n 
co

nt
in

ue
s 

on
 n

ex
t p

ag
e)



	 14

(Question continues on next page)	 (Turn over)

	 (c)	 Indigestion tablets neutralise excess hydrochloric 
acid in the stomach.

		  Two tablets, A and B, were tested.

		  The table shows the cost of each tablet and the 
volume of hydrochloric acid neutralised by each 
tablet.

tablet cost of one 
tablet / p

volume of 
hydrochloric acid 
neutralised by one 

tablet / cm3

A 2·5 30·6

B 1·2 10·2

		  Explain which tablet, A or B, is the best value for 
money.  (2 marks)

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________



	 15

(Question continues on next page)	 (Turn over)

	 (d)	 Hydrochloric acid was electrolysed using the 
apparatus shown.

		  (i)	 Chlorine gas was collected in one of the test 
tubes.

			   Describe a test to show the gas is chlorine.  
(2 marks)

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

chlorine   

d.c. 
supply

hydrochloric acid 

gas X  
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		  (ii)	 Gas X was collected in the other test tube.
			   When gas X was mixed with air and ignited, it 

burned with a squeaky pop.

			   Give the name of gas X.  (1 mark)

_________________________________________________________

	 (e)	 In industry, large amounts of chlorine are 
produced.

		  Explain why it could be dangerous to produce 
large amounts of chlorine in a factory.  (2 marks)

_________________________________________________________

_________________________________________________________

_________________________________________________________

 (Total for Question 3 = 10 marks)

(Questions continue on next page)
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(Question continues on next page)	 (Turn over)

Fuels

4	 Different car engines are designed to use different 
fuels.

	 These fuels include diesel, ethanol, hydrogen, LPG 
(liquefied petroleum gas) and petrol.

	 (a)	L PG contains the compound propane.

		  (i)	 Complete the structure of a molecule of 
propane, C3H8, showing all bonds.  (1 mark)

C C C

		  (ii)	 Propane burns completely to produce carbon 
dioxide and water.

			   Describe how you would use limewater 
to show that carbon dioxide is produced.  
(2 marks)

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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		  (iii)	 Incomplete combustion occurs when propane 
burns with insufficient oxygen available for 
complete combustion.

			   Explain a problem caused by the products of 
this incomplete combustion.  (2 marks)

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

(Question continues on next page)
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(Question continues on next page)	 (Turn over)

	 (b)	B iofuels can be used as alternatives to 
non‑renewable, fossil fuels.

		  (i)	 Which of the following can be produced as a 
biofuel?  (1 mark)

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

		  	 A	 ethanol 

		  	B	  hydrogen

		  	 C	L PG

		  	 D	 petrol

		  (ii)	 Explain how a biofuel is different from a fossil 
fuel.  (2 marks)

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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	 (c)	 The table shows information about two fuels,  
A and B, used in car engines.

fuel physical 
state

cost 
of 1 kg 

/ £ 

energy 
produced 

by complete 
combustion 
of 1 kg / MJ

availability 
at fuel 
station

A gas 2·13 142 limited

B liquid 1·95   47 good

		  Explain which fuel, A or B, would be best for 
powering a car.   (2 marks)

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

(Total for Question 4 = 10 marks)

(Questions continue on next page)
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(Question continues on next page)	 (Turn over)

Calcium carbonate

5	 (a)	L imestone is a rock which often contains fossils.

		  What type of rock is limestone?  (1 mark)

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

		  	 A	 igneous

		  	B	  lava

		  	 C	 metamorphic

		  	 D	 sedimentary

	 (b)	L imestone is an important raw material. 

		  Which of these is made using limestone as a raw 
material?  (1 mark)

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

		  	 A	 bleach solution

		  	B	  cement

		  	 C	 fertilisers

		  	 D	 soap
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(Question continues on next page)	 (Turn over)

	 (c)	L imestone contains calcium carbonate.

		  Calcium carbonate can be converted into calcium 
oxide.

		  Calcium oxide can then be converted into calcium 
hydroxide.

		  (i)	 A lump of calcium carbonate is heated to 
convert it into calcium oxide in step A.

			   Explain why the mass of calcium oxide formed 
is less than the original mass of calcium 
carbonate.  (2 marks)

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

calcium 
carbonate 

CaCO3

calcium  
oxide 
CaO

calcium 
hydroxide   
Ca(OH)2

step A step B
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(Continue your answer on next page)	 (Turn over)

		  (ii)	 Write the word equation for the reaction in 
step B.  (2 marks)

_________________________________________________________

_________________________________________________________

	 *(d)	 Even though limestone is an important raw 
material in the chemical industry, many people are 
against plans to open new limestone quarries.

		  Discuss the advantages and disadvantages, to the 
local community and its surroundings, of opening 
a new limestone quarry.  (6 marks)

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

(Total for Question 5 = 12 marks)

(Questions continue on next page)



		  (Turn over)

	 25

Polymers

6	 Polymer molecules are made by joining large numbers 
of small molecules (monomers) together.

	 (a)	 The table shows some information about three 
polymers and the monomers used to make them.

		  Complete the table on page 26.  (3 marks)

(Question continues on next page)
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(Continue your answer on next page)	 (Turn over)

	 (b)	 The structure of the polymer 
poly(tetrafluoroethene), PTFE, is 

		  State why this polymer is not a hydrocarbon.  
(1 mark)

_________________________________________________________

_________________________________________________________

_________________________________________________________

	 (c)	 Poly(chloroethene), PVC, is used to make gutters 
and drainpipes.

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

		  Describe other properties of poly(chloroethene) 
that make it suitable for gutters and drainpipes.  
(2 marks)

_________________________________________________________

_________________________________________________________

_________________________________________________________

C C
F

F

F

F n




 



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(Continue your answer on next page)	 (Turn over)

_________________________________________________________

_________________________________________________________

_________________________________________________________

	 *(d)	 Waste is often disposed of by putting it in landfill 
sites, by burning or by recycling.

		  Discuss the advantages and disadvantages of 
each disposal method, and explain which disposal 
method should be used for plastic bottles.  
(6 marks)

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________



	 29

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS

END
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