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1	 (a)	 (i)	 When a heated strip of magnesium metal comes in contact with steam in a 
boiling tube a reaction occurs. 

			    Tick () the two correct observations, in the table below, for this reaction. 

observation tick () if correct

a gas is given off which relights a glowing splint

a gas is given off which “pops” with a lighted splint

no solid remains in the boiling tube

a white solid remains in the boiling tube

a black solid remains in the boiling tube

�
[2]

	 	 (ii)	 Write a balanced symbol equation for the reaction of magnesium  
with steam.

[2] 

	 (b)	 When metals react they form positive ions. Name the metal, from the  
list below, which has the greatest tendency to form a positive ion and explain 
your choice.

aluminium          calcium          copper          iron          zinc

		  I chose                    because                                       

[2]
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	 (c)	 A reactivity series for some metals is given below:

potassium
strontium
aluminium
iron
nickel
copper

		  Which of these metals would you expect to be extracted by electrolysis?

[2]
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2	 This question is about gases.

	 (a)	 Complete the sentences below by filling in the names of the gases.

		  The most abundant noble gas in the atmosphere is                      .

		  The gas which makes up about 0.03%–0.04% of the atmosphere

		  is                                      .� [2]

	 (b)	 Nitrogen gas is not very reactive but it can be used to make ammonia. Ammonia 
is used to make fertilisers.

		  (i)	 Why is it so difficult to get nitrogen gas to react? Circle the correct answer 
from the list below.

there is very little available it is a diatomic molecule

it has a strong triple covalent bond

it is in Group 5 of the Periodic Table it has two lone pairs of electrons

� [1]

		  (ii)	 Describe the test for ammonia gas.

[3]

		  (iii)	From the list below, circle the type of substance which is reacted with 
ammonia in the manufacture of fertilisers.

acid          base          salt

reducing agent          oxidising agent
� [1]
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	 (c)	 Oxygen reacts with metals such as copper and iron.

		   (i)	 Give two observations which you would see when copper is heated in 
oxygen to produce copper(ll) oxide. 

1.	

2.	 [2]

		  (ii)	 Is copper(ll) oxide acidic, basic or neutral?

[1]

		  (iii)	Balance the equation below for the reaction of iron with oxygen.

		  Fe  +  O2  →  Fe3O4
�

[1]
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3	 The combustion of fuels can lead to:

	 	 the greenhouse effect (global warming)
	 	 acid rain
	 	 carbon monoxide release

	 For each of these, describe the harm they can cause to the environment  
and people’s health.

	 In this question you will be assessed on your written communication skills 
including the use of specialist scientific terms.

	 Harm caused by the greenhouse effect (global warming).

	 Harm caused by acid rain.

	 Harm caused by carbon monoxide release.

[6]
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4	 (a)	 Hydrogen reacts with iodine to form hydrogen iodide in a reversible reaction.

		  (i)	 Write a balanced symbol equation for this reversible reaction. 

[4]

		  (ii)	 What is meant by the term reversible reaction? 

[1]

	 (b)	 If a reversible reaction happens in a closed system then a dynamic equilibrium 
can be achieved.

		  (i)	 In chemistry, what is meant by a closed system? 

[1]
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		  (ii)	 From the table below, tick () the two correct statements about a dynamic 
equilibrium. 

statement tick () if correct

The amounts of products and reactants are equal.

Both the forward and the reverse reactions stop.

The amounts of products and reactants  
remain constant.

The forward and reverse reactions continue at 
different rates.

The amount of product increases until no 
reactants remain.

The rate of the forward reaction equals the rate 
of the reverse reaction.

�
[2]
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5	 Aluminium is produced industrially by electrolysis of alumina (aluminium oxide) 
dissolved in molten cryolite. Alumina has a melting point of 2072 °C.

	 (a)	 What name is given to a liquid or solution which conducts electricity and is 
decomposed by it?

 [1]

	 (b)	 Name the ore from which aluminium is extracted. 

[1]

	 (c)	 Give one reason why alumina is dissolved in molten cryolite. 

 [1]

	 (d)	 Complete the table to give details of the electrolysis of dissolved alumina 
(aluminium oxide).

negative electrode positive electrode

observations at the 
electrode silvery grey liquid forms

[2]

name of electrolysis 
product

[1]

oxygen

balanced half equation 
for the reaction at the 
electrode

[2]

2O2-  →  O2  +  4e-
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	 (e)	 In the electrolysis of dissolved alumina, what material is used to make  
the anode? 

[1]
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6	 This question is about organic chemistry.

	 (a)	 Write a balanced symbol equation for the complete combustion of  
propene (C3H6).

[3]

	 (b)	 What is the full name of the process used to convert alkenes such as propene 
into polymers?

[2]

	 (c)	 A section of a polymer chain is given below.

F H F H F H

C C C C C C

H H H H H H

		  Draw the structure of the monomer which is used to produce this polymer.

� [2]
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	 (d)	 Complete the table below by filling in the blank spaces.

name molecular 
formula structural formula

physical state 
at room 

temperature

H H H

H C C C OH

H H H

liquid

ethanoic acid C2H4O2

� [4]

	 (e)	 When ethanoic acid is added to sodium carbonate in a boiling tube a 
neutralisation reaction happens.

		  (i)	 State two observations, other than a decrease in temperature, which you 
would make for this reaction.

1.	

2.	 [2]

		  (ii)	 Name the salt produced when ethanoic acid is neutralised by  
sodium carbonate.

[1]
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7	 (a)	 Titanium can be produced by the reduction of titanium(IV) chloride using 
magnesium. The equation for the reaction is:

TiCl4  +   2Mg  →  Ti  +  2MgCl2

		  (i)		 Use the equation above to calculate the atom economy for the production  
of titanium.

			   Give your answer to one decimal place.
			   (relative atomic masses Mg = 24, Cl = 35.5, Ti = 48)

atom economy = mass of desired product × 100
total mass of products

                   %  [3]

		  (ii)	 Give two reasons to explain why having a reaction with a high atom 
economy is important in industry.

1.	

2.	 [2]
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	 (b)	 Sulfuric acid is a strong acid widely used in chemical reactions. A solution of 
sulfuric acid was known to have a concentration of 0.5 mol/dm3 and a volume  
of 300 cm3.

	 	 (i)	 Calculate the number of moles of sulfuric acid in the 300 cm3 solution.

                   moles  [2]

		  (ii)	 What other piece of information would be needed to allow the mass of 
sulfuric acid in a 300 cm3 solution (0.5 mol/dm3) to be calculated?

[1]
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8	 Hydrogen peroxide decomposes slowly to give water and oxygen. 

2H2O2  →  2H2O  +  O2

	 (a)	 The reaction profile diagram for the reaction is shown below.

A

B

C

D

Progress of reaction

2H2O + O2

		  (i)	 What do the labels A, B, C and D represent?

			   A                                   

			   B                                   

			   C                                   

			   D                                     � [4]

		  (ii)	 Explain, by referring to the diagram above, why this reaction  
is exothermic.

 [1]



*20GDW5217*

*20GDW5217*

13206
[Turn over

		  (iii)	What is meant by the term activation energy? 

[2]

	 (b)	 In the laboratory preparation of oxygen, a catalyst is used to speed up the 
decomposition of hydrogen peroxide. Name the catalyst. 

[1]
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9	 (a)	 One of the reactions which occurs in the extraction of iron in a Blast Furnace is 
given below:

CO2  +  C  →  2CO

		  Explain why this can be described as a redox reaction. Name the substance 
which is being reduced.

Explanation 	

The substance being reduced is 	 [2]

	 (b)	 Explain why the half equation below can be described as a reduction reaction.

Fe3+  +  3e-  →  Fe

[2] 
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	 (c)	 Bars of magnesium can be attached to the legs of an iron oil rig to prevent the 
iron from rusting. Using this example, explain what is meant by sacrificial 
protection. Give the full chemical name for rust.

		  Attaching bars of magnesium to the legs of an iron oil rig prevents the iron from

rusting because 

		  The full chemical name for rust is:

[4]

THIS IS THE END OF THE QUESTION PAPER
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SYMBOLS OF SELECTED IONS

SOLUBILITY IN COLD WATER OF COMMON SALTS, 
HYDROXIDES AND OXIDES

Negative ions

Soluble
All sodium, potassium and ammonium salts
All nitrates
Most chlorides, bromides and iodides
EXCEPT silver and lead chlorides, bromides and iodides
Most sulfates EXCEPT lead and barium sulfates
Calcium sulfate is slightly soluble

Insoluble
Most carbonates 
EXCEPT sodium, potassium and ammonium carbonates
Most hydroxides
EXCEPT sodium, potassium and ammonium hydroxides
Most oxides
EXCEPT sodium, potassium and calcium oxides which react with water

Name Symbol

Ammonium

Chromium(III) Cr3+

Copper(II) Cu2+

Iron(II) Fe2+

Iron(III) Fe3+

Lead(II) Pb2+

Silver Ag+

Zinc Zn2+

Name Symbol
Butanoate C3H7COO-

Carbonate
Dichromate
Ethanoate CH3COO-

Hydrogencarbonate
Hydroxide OH–

Methanoate HCOO–

Nitrate NO
Propanoate C2H5COO–

Sulfate
Sulfi te

Positive ions

© CCEA 2017

Data Leafl et
Including the Periodic Table of the Elements

For the use of candidates taking
Science: Chemistry,

Science: Double Award
or Science: Single Award

Copies must be free from notes or additions of any
kind. No other type of data booklet or information

sheet is authorised for use in the examinations

gcse examinations

chemistry
11984.02
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277   

108

268   

109

271   
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140   

58

141   

59

144   

60

145   

61

150   

62

152   

63

157   

64

159  

65

162   

66

165   

67

167  

68

169   

69

173   

70

175   

71
232 

  
90

231 

91

238   

92

237   

93

242   

94

243   

95

247   

96

245  

97

251   

98

254   

99

253  

100

254  

102

257  

103

133   

55

137    

56

178   

72

181   

73

184   

74

186   

75

190   

76

192   

77

195   

78

197   

79

201   

80

89   

39

91   

40

103   

45

85    

37

88   

38

93   

41

96   

42

98   

43

101   

44

106   

46

108   

47

112   

48

131   

54
222   

86

210   

85

210   

84

209   

83

207   

82

204   

81

84   

36

79   

34

73   

32

40    

20

39    

19

45    

21

48   

22

51   

23

52   

24

55   

25

56   

26

59   

27

59   

28

64   

29

65   

30

11   

5

12   

6

14   

7

16  

8

19   

9

20   

10

4   

2

40  

18

35.5   

17

32   

16

31   

15

28   

14

27   

13
70   

31

75   

33

80   

35
115   

49

119   

50

122   

51

128   

52

127   

53

23    

11

24    

12

7    

3

9    

4

* 58 – 71    Lanthanum series
† 90 – 103  Actinium series

a = relative atomic mass 

x = atomic symbol
b = atomic number

THE PERIODIC TABLE OF ELEMENTS
Group

a

b
x

*

†

1   

11 2 3 4 5 6 7

0

 285  

112
Copernicium

(approx)

11984.02
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