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1	 This question is about atomic structure.

(a)	 Use your knowledge of atomic structure to complete the table below.

Atom/Ion Mass number Number of 
protons

Number of 
neutrons

Number of 
electrons

Atom P 19 10 9

Atom Q 38 18 18

Ion R 8 8 10

Ion S 40 20 18

Atom T 63 29 34

[5]

(b) Atom Q is one of a number of isotopes of that element.

What is meant by the term isotope?

[1]
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2	 Read the information about elements Q and R and then answer the 
questions that follow. 

• Q has an electronic configuration of 2,8,8,1

• R has an electronic configuration of 2,6

• Q forms an ionic bond with R

(a) (i)	 How many electrons are transferred from an atom of element Q
when it bonds with element R?

[1]

(ii) How many electrons does an atom of element R need in order to
become stable?

[1]

(iii) Write a formula using the symbols Q and R for the compound
formed when they bond ionically.

[1]

(b) Ionic bonding involves cations and anions.

(i) What is an anion?

[1]

(ii) Write a half equation for the formation of a chloride ion from a
chlorine atom.

[1]
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3	 The table below gives information about four gold alloys. 

Alloy Percentage 
Gold

Percentage 
Other metals Price/g Relative

hardness

9 carat gold 37.5% 62.5% £11.60 170

14 carat gold 58.3% £18.10 160

18 carat gold 75% 25% £23.20 200

22 carat gold 91.67% 8.33% £28.30 75

(a) Complete the table by calculating the percentage of other metals
present in 14 carat gold.

 %   [1]

(b) Suggest why 18 carat gold is a very good choice for making jewellery
and why 9 carat gold is often used instead.

[3]

(c) Explain, with reference to the table, why 9, 14,18 and 22 carat gold
can each be described as a formulation.

[3]
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4	 (a)	 The diagrams below show two structural models. 

Structure BStructure A

Both of these structures represent allotropes of carbon. Their 
structures mean that A and B have particular physical properties. 
The uses of A and B relate to their structures and properties.

Demonstrate your understanding of the above paragraph by:

• Explaining the meaning of the term “allotrope” and giving the
names of the allotropes represented by Structure A and
Structure B.

• Explaining why the allotrope with Structure A conducts electricity
and why it can be used in pencils.

• Explaining why the allotrope with Structure B has a very high
melting point and why it can be used in cutting tools.

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

		  terms.

Explain the meaning of the term “allotrope” and the names of the 
allotropes A and B: 

© CCEA

www.xtrapapers.com



Examiner Only
Marks Remark

11557.03R 7	 [Turn over

Explain why allotrope A conducts electricity and why it can be used in 
	 pencils:

Explain why allotrope B has a very high melting point and why it can 
be used in cutting tools:

[6]

(b) Graphene, another allotrope of carbon, was first discovered in 2004.
It is an exciting new material that has some very special properties.

(i) Describe the structure of graphene.

[2]

(ii) What property of graphene means that it can be used in
batteries?

[1]

(iii) Graphene is about 300 times stronger than steel. Explain why
graphene is so strong.

[1]
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5	 (a)	 Oxygen reacts with sodium to form the compound sodium oxide. 

(i) Complete the diagrams below to show all the electrons in a
sodium atom and an oxygen atom.

sodium atom oxygen atom
[2]

(ii) Write the electronic configurations of a sodium ion and of an oxide
ion.

	sodium ion:

	oxide ion: 	 [2]

(iii) Sodium ions can be identified using a flame test.
What is the flame colour of a sodium ion?
Circle the correct answer.

 crimson         lilac         brick red         yellow/orange         white
[1]
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(b) (i)	 In the space below draw a dot and cross diagram to show the
bonding in water H2O. Only outer electrons are needed.

[3]

(ii) How many lone pairs of electrons are there in a water molecule?

[1]
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6	 This question is about relative formula masses, moles and the percentage 
of an element by mass in a compound. 

(a) Calculate the relative formula mass of each of the following
substances.
(relative atomic masses: H =1, N = 14, O = 16, S = 32, K = 39)

(i) potassium nitrate KNO3

[1]

(ii) ammonium sulfate (NH4)2SO4

[1]

(b) The relative formula mass of ammonium nitrate, NH4NO3 is 80.

(i) What is the mass of 0.60 moles of ammonium nitrate?

 g   [1]

(ii) Ammonium nitrate is used as a fertiliser because it has a high
nitrogen content.

Calculate the percentage of nitrogen, by mass, in ammonium
nitrate, NH4NO3.

 %   [3]
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(c) The fertiliser diammonium phosphate can be made from ammonia and
phosphoric acid. The overall equation can be represented as:

2NH3	 + H3PO4    (NH4)2HPO4

Relative formula masses:	 NH3 = 17

H3PO4 = 98

			 (NH4)2HPO4	 = 132

(i) What is the minimum mass of ammonia needed to make 660 g of
diammonium phosphate?

Show your working out.

 g   [3]

(ii) In a laboratory experiment a chemist used the correct amounts of
ammonia and phosphoric acid to give a theoretical yield of 660 g
of diammonium phosphate but the actual yield was 561 g.

Calculate the percentage yield in this experiment.

 %   [2]

(iii) Give one reason why the actual yield of diammonium phosphate
was less than 100%.

[1]

www.xtrapapers.com



Examiner Only
Marks Remark

11557.03R 12	

7	 Acids react with bases, alkalis, carbonates and metals to produce salts. 

(a) Complete and balance the equations below.

(i) +   MgSO4  +  H2 [2]

(ii) +   HNO3   Ca(NO3)2  +                       +  CO2	 [3] 

(b) Describe a test to identify the carbon dioxide gas produced in
equation (ii).

[2]

(c) Name the ion which is always produced when alkalis dissolve in
water.

[1]

(d) Write an ionic equation, with state symbols, to describe neutralisation.

[3]

(e) Carbonic acid is described as a weak acid.
Explain in terms of ions what this means.

[2]

(f) What are the units of concentration for acids?

[1]
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8	 The table below gives information on some reactions of the halogens with 
solutions of halides.

halogen
with

potassium chloride
solution

with
potassium bromide

solution

with
potassium iodide

solution

bromine no reaction colourless to
dark brown

iodine no reaction no reaction

chlorine colourless to
orange /brown

colourless to
dark brown

(a)	 Name the type of reaction that takes place when chlorine is bubbled
through potassium iodide solution.

  [1]

(b)	 Explain why there is no reaction between iodine and potassium
chloride solution.

  [2]

(c)	 Write a balanced symbol equation for the reaction between fluorine
and potassium bromide.

  [3]

(d)	 Why do the halogens have similar chemical properties?

  [1]

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

New
Spe

cifi
 ca

tio
n

Positive ions

© CCEA 2017

For fi rst teaching from September 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

www.xtrapapers.com



227   

89

139   

57

256  

 
101

223    

87

226   

88

261   

104

262   

105

266   

106

264   

107

277   

108

268   

109

271   

110

272   

111

 

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
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91   
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85    
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88   
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106   

46
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112   

48
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54
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84

209   
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207   
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36
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34
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32   

16
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15

28   
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13
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11
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12

7    
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* 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)
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