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1 (a) Look at the diagrams below. They are particle diagrams representing 
the three states of matter.

   Use lines to match each diagram to the state of matter it represents. 

solid

liquid

gas

State of matterDiagram

   [2]

 (b) Complete the sentences below to describe a change of state.

  Choose from:

cooled                    freezing                    heated

evaporating                    melting

  When a substance changes state from a solid to a liquid the process 

  is called . The solid needs 

  to be  for this to happen. [2]
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2 In the past electric kettles were made from metal. From around 1970, the 
metal body of some kettles has been replaced by plastic.

body of kettle

© Trevor Clifford Photography / Science Photo Library

(a) Give one property of plastic that makes it a better material than metal
for the body of the kettle. Explain your answer.

 [2]
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Look at the photograph below. It shows the heating element in an electric 
kettle.

heating
element

© Trevor Clifford Photography / Science Photo Library

(b) The heating element is made from metal. Write down two properties
of the metal so that it can be used in the heating element.

1.

2.  [2]

(c) Plastic and stainless steel are synthetic materials. What is meant by
synthetic?

 [1]
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3 (a) Tropical fish can only live in water with a suitable temperature and pH. 

© eduardrobert / iStock / Thinkstock

The table below gives the most suitable temperatures and pH ranges 
for some tropical fish.

Fish Temperature/°C pH

reed fish 22–28 6.5–7.5

dinosaur birchir 25–29 7.0–8.2

emerald catfish 21–28 6.5–6.8

rose catfish 22–26 6.0–7.0

disk tetra 23–27 5.0–7.0

ornate birchir 26–28 6.0–8.0

(i) Name a piece of apparatus that could have been used to measure
the pH.

[1]

(ii) What is the highest alkaline pH value shown in the table?

[1]

(iii) What fish can live in the widest temperature range?

[1]
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(iv) How many fish named in the table could live in water with a
temperature of 23 °C and a pH of 7?

  [1]

(v) Suggest one temperature in which all these fish could live.

Choose from:

24 °C                    25 °C                    26 °C 27 °C

  [1]

(b) Mary wants to keep some emerald catfish. The water in her fish tank
has a pH of 6. She added some limestone (calcium carbonate) to the
water.

(i) Explain fully what effect adding limestone will have on the pH of
the water in her fish tank.

[2]

(ii) What is the formula for calcium carbonate?

Circle the correct answer.

CACO3             :             CaCO3             :             CaC
[1]
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4 A student separated the different soluble dyes that make up black food 
colouring as shown below.

paper

Before

solvent

baseline

dyes�
blue

red

green

After

black food
colouring

(a) What name is given to this method of separation?

 [1]

(b) Explain why the baseline should be drawn in pencil.

 [1]

(c) What did the student find out about the black food colouring from this
experiment?

 [1]

(d) Which dye from the black food colouring was the most soluble?

 [1]

(e) Red food colouring does not contain any other coloured dyes.
Describe the result a student would expect if red food colouring was
tested in the same way.

 [1]
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5 Fluorine and chlorine are elements in Group 7 of the Periodic Table.

(a) What name is given to Group 7 of the Periodic Table?

 [1]

(b) Chlorine has 17 electrons. On the diagram below show how these
electrons are arranged.

[1]

(c) In terms of the arrangement of electrons, explain why chlorine and
fluorine have similar chemical reactions.

 [1]

(d) Chlorine and fluorine are found in compounds that can be used as a
coolant in fridges. One of these compounds has the formula CFCl3.

(i) How many elements are represented by the formula CFCl3?

  [1]

(ii) How many atoms are represented by the formula CFCl3?

[1]

www.xtrapapers.com



Examiner Only
Marks Remark

11668.04 ML 10 

6 Look at the diagram below. Four metals, magnesium, calcium, potassium 
and copper, were added to cold water to investigate their reactivity.

metal

tongs

cold water

(a) Which metal, magnesium, calcium, potassium or copper, when added
to water:

(i) sinks and does not react?

  [1]

(ii) burns with a lilac flame?

  [1]

(b) Complete the word equation for the reaction of potassium with water.

potassium  +  water    +   

[2]
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(c) Using your knowledge of the reactivity series put these four metals in
order of reactivity.
Put the most reactive first.

 (most reactive)

 (least reactive) [2]

(d) Name one metal, used in the investigation, that is in the same period
of the Periodic Table as calcium.

[1]
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7 Look at the graph below. It shows the atomic radius (size) of some 
elements in Period 2 of the Periodic Table.

2 4 8
0

0.04

0.08

0.12

0.16

Atomic number

A
to

m
ic

 ra
di

us
/n

m

60 10

0.02

0.06

0.10

0.14

1 3 75 9

(a) What is meant by atomic number?

 [1]

(b) (i) What is the trend shown by the information in the graph?

[1]

(ii) Predict the atomic radius of the element with an atomic number
of 10.

 nm  [1]

(iii) Name an element that is in the same group as the element with
atomic number 10.

You may use your Data Leaflet.

[1]
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(c) Name the element, shown in the graph, that has the largest atomic
radius.

You may use your Data Leaflet.

[1]
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8 Coal, oil and gas are fossil fuels. They are useful sources of energy.

(a) Complete the following sentences.

The main element in coal is .

Natural gas (CH4) contains the elements

 and .

  A molecule containing only the two elements found in CH4 can be 

described as a .  [3]

(b) The pie charts below show the percentage of different energy sources
used in the USA and in Europe.

USA Europe

oil
37%

oil
37%

nuclear
12%

nuclear
8%

coal
18%

coal
16%gas

31%
gas
22%

renewable
13%

renewable
6%

(i) Calculate the total percentage of coal, oil and gas used in
Europe.

 %  [1]

(ii) State one similarity and one difference in the energy sources
used in the USA and in Europe as shown in the pie charts above.

Similarity

Difference 

[2]
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9 Thermochromic plastic is an example of a smart material. It changes 
colour as temperature changes. It is used in making baby bottles and 
forehead thermometers.

(a)  What is meant by smart material?

 [2]

(b) The table below gives information about the colour changes of four
thermochromic plastics (P, Q, R and S) as they are heated.

Temperature at which colour changes/°C

Plastic Red Green Blue Black

P 20 21 25 41

Q 36 39 41 45

R 25 70 100 105

S 34 36 38 40

A child’s temperature is normally around 36 °C. When a child is ill it 
can go as high as 38 °C.

(i) Which plastic (P, Q, R or S) would be most suitable for making a
forehead thermometer to show if a child is ill?

[1]
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 The following instructions were given for making up a bottle of 
powdered milk for a baby.

1. Boil water in a kettle to 100 °C to kill the bacteria that causes
illness.

2. Fill the baby bottle with the boiled water.
3. Allow the water to cool, but not below 70 °C.
4. Add the powdered milk to the bottle.
5. Leave to cool to room temperature.

© TEK Image / Science Photo Library

(ii) Explain fully why the colour changes of Plastic R would make it
most suitable for making baby bottles.

[2]
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10 (a) Describe how fingerprints are collected at a crime scene. Why are 
fingerprints useful in helping to solve a crime?

Your answer should include:

• how powder is used to collect a fingerprint from a white surface
• an alternative to powder that can be used to reveal fingerprints.

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

 [6]

(b) Describe one other use for fingerprints.

 [1]
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11 (a) Look at the diagram below. It shows the bonding in a molecule of 
water (H2O).

✕
✕

H H

O

(i) Hydrogen and oxygen form a bond by sharing a pair of electrons.
What is this type of bonding called?

[1]

(ii) Complete the sentence below.

Choose from:

two metals   :   two non-metals   :   a metal and a non-metal

This type of bonding normally happens between

[1]

(b) Elements in Group 0 do not usually form bonds. Explain why, in terms
of electrons.

 [1]

THIS IS THE END OF THE QUESTION PAPER

© Animate4.Com / Science Photo Library
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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
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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
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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

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)

www.xtrapapers.com


