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1	 Chemical containers in school laboratories have symbols to warn of 
danger.

	 (a)	 What name is given to these symbols? 

		  Circle the correct answer. 

	 safety          universal          hazard          harmful          security	 [1] 

	 (b)	 Match each of the symbols below to the correct danger by drawing 
straight lines.

symbol danger

explosive

toxic

causes cancer

corrosive

		  	 [3]

	 (c)	 Give two other reasons, apart from warning of danger, to explain why 
these symbols are used.

		  1. �   [1]

		  2. �   [1]

© Crown Copyright
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2	 The picture below shows part of a guitar showing some frets and strings. 
	 Frets are the horizontal strips which are placed in the long neck of the 

guitar.
 
	 Read the information in the passage below and answer the questions that 

follow.

Fret

	 The frets on a guitar are usually made of bronze which is an alloy often 
made of copper, tin, aluminium, manganese and nickel. Sometimes 
stainless steel is used which is an alloy of iron, carbon, and chromium 
which prevents corrosion. 

	
	 (a)	 Explain why bronze can be described as an alloy. 

		  �

		  �   [2]

	
	 (b)	 How many transition elements are mentioned in the passage? 

		  �   [1]

	
	 (c)	 Which non-metal is used in making stainless steel? 

		  �   [1]

	
	 (d)	 Give the name of a metal, mentioned in the passage, which does not 

belong to the transition metal block. 

		  �   [1]

© izmask / iStock / Thinkstock
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3	 The following diagrams show apparatus used in chemistry laboratories.

	 Link each diagram to the correct use of the apparatus by drawing straight 
lines. 

Diagram Use of apparatus

To add a solid to a solvent

To separate sand from salty water 

To separate two immiscible liquids

To collect a distillate from a mixture 
of salty water

To collect a dry sample of copper 
sulfate crystals

	 	 [4]
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4	 The diagram below shows the structure of diamond. 

Complete the following sentences about diamond.  

Circle the correct words.

(a)	 Each atom in diamond is joined to

one

two

four

other atoms.	 [1] 

(b)	 The bonds in diamond are

covalent.

metallic.

ionic.

[1] 

(c)	 Diamond has a high melting point because

some

none

all

of the
atoms are joined by strong bonds. [1]

© Boris25 / iStock / Thinkstock
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	 (d)	 Diamond is used in cutting tools because it is  

hard.

soft.

shiny.

	 [1] 

	 (e)	 Diamond and graphite are both 

isotopes

allotropes

mixtures
 

of carbon.	 [1]
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5	 (a)	 The table below gives information about the colours of three different 
indicators in five substances. The fifth substance is not yet named in 
the table.

substance pH range
colour of 
universal 
indicator

colour of 
litmus paper

colour of red 
cabbage 
solution

dilute 
sulfuric acid red red red

ammonia 
solution 8–11 blue blue green

pure water 7 red/blue purple

lemon juice 3–6 orange pink

12–14 purple blue yellow

		  (i)	 Complete the table by filling in the four gaps.	 [4]

		  (ii)	 Why can red cabbage solution be described as an indicator?

		  	 �

		  	 �   [1]
		

		  (iii)	Why does the table give both red and blue for the colour of litmus 
in pure water? 

		  	 �

		  	 �   [2]

		  (iv)	Which solution in the table can be described as a weak alkali? 

		  	 �   [1]
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	 (b)	 Many crops require the soil to be within a particular pH range. 

Crop pH range of soil

potatoes 4.8–5.5

broccoli 6.7–8.0

strawberries 5.5–6.5

blueberries 4.0–5.5

		

		  (i)	 What instrument should the farmer use to measure accurately 
the pH of the soil?  

		  	 �   [1]

		  (ii)	 Which of the four listed crops can grow in the most acidic 
conditions?  

		  	 �   [1]

		  (iii)	Which is the only one of the four listed crops which can grow in 
alkaline soil? 

		  	 �   [1]
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6	 Metals react with acids to produce salts and hydrogen.

	 The symbol equation below shows one of these reactions. 

2 HCl          Mg     →     MgCl2          H2

	 (a)	 From this reaction name: 

		  (i)	 the reactant which is a compound   

		  	 �   [1]

		  (ii)	 the product which is an element 

		  	 �   [1]

		  (iii)	 the salt produced

		  	 �   [1]

		  (iv)	Apart from giving out heat, give two other observations you would  
			   make during this reaction. 

		  	 1. �

		  	 2. �   [2]

	 (b)	 Describe the test for hydrogen gas. 

		  �

		  �   [2]

	 (c)	 Potassium also reacts with hydrochloric acid to produce a salt.

		  (i)	 Complete and balance the symbol equation for this reaction.  

		  	             K          HCI     →                             	 [2]

		  (ii)	 Give two reasons why this reaction is not carried out in the school 
		  	 laboratory. 

		  	 1. �

		  	 2. �   [2]
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7	 (a)	 Five of the six statements, A, B, C, D, E and F below can be used to  
	 describe the words given in the table which follows.

		  Descriptions

		  A	 a liquid which can dissolve a solid

		  B	 a solid which has lost its water of crystallisation

		  C	 when a solute is dissolved in a solvent

		  D	 the mass of solute needed to saturate 100 g of water at a certain  
	 temperature

		  E	 a solid which has water of crystallisation

		  F	 a solid that dissolves in a liquid 

		  Match each word to the correct description letter A, B, C, D, E or F.

			 

Word Description letter

hydrated

solvent

solubility

anhydrous

solution
	 [5]
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	 (b)	 The colours and formulae of three forms of solid copper sulfate are  
		  given in the table below. 

colour of
copper sulfate

formula of
copper sulfate

blue CuSO4. 5H2O

green CuSO4.H2O

white CuSO4

		  (i)	 What word can be used to describe blue copper sulfate? 
		  	 Circle the correct answer.

	 anhydrous          dehydrated          hydrated          hydrogenated	 [1] 

		  (ii)	 Give the formula of the form of solid copper sulfate which would 
be best for detecting the presence of water. 

		  	 �   [1]
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8	 The table below shows information about elements from Period 3 of the 
Periodic Table. 

sodium magnesium aluminium silicon phosphorus sulfur chlorine argon

electronic
configuration 2,8,1 2,8,2 2,8,3 2,8,4 2,8,5 2,8,6 2,8,7 2,8,8

melting 
point/°C 98 639 660 1410 44 113 –101 –189

boiling
point/°C 883 1090 2467 2680 280 445 –35 –186

metal or
 non-metal metal metal metal non-metal non-metal non-metal non-metal non-metal

mass
number 23 24 27 28 31 32 35 40

	 Use this information and your own knowledge to answer the following 
questions about elements from Period 3 of the Periodic Table. 

	 (a)	 Name the metal which has the highest melting point. 

		  �   [1]

	 (b)	 Name the non-metal which has the lowest boiling point. 

		  �   [1]

	 (c)	 How many of the Period 3 elements are gases at room temperature 
		  (20 °C)? 

		  �   [1]

	 (d)	 How can you tell from the table that sulfur is in Group 6 of the Periodic  
		  Table? 

		  �

		  �   [1]

	 (e)	 Describe the trend in mass number as you move across the table. 

		  �

		  �   [1]
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	 (f)	 Use the information in the table to:

		  (i)	 work out the atomic number of argon.  

		  	 �   [1]

		  (ii)	 work out the number of neutrons in an argon atom.

		  	 �   [1]

		  (iii)	explain why argon is unreactive.

		  	 �

		  	 �   [1]
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9	 When calcium reacts with fluorine it produces an ionic substance called 
       calcium fluoride. 
       Explain how the atoms of calcium and fluorine bond together.

	 Your answer should include details of the: 
	 •	 electronic structures of both calcium and fluorine atoms
	 •	 movement of electrons  
	 •	 charges on the ions produced 
	 •	 way in which the ions bond together
	 •	 formula of the substance formed 

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

	 �

	 �

	 �

	 �

	 �

	 �

	 �

	 �

	 �

	 �

	 �

	 �

	 �

	 �

	 �   [6]
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10	 The diagram below shows how aluminium is extracted from molten 
aluminium oxide. 

+

–

molten aluminium oxidegas A

	 (a)	 What name is given to the process used to extract aluminium from  
		  aluminium oxide?

		  �   [1]

	 (b)	 What name is given to the electrodes at which gas A is produced? 

		  �   [1]

	 (c)	 What element is gas A?

		  �   [1]

	 (d)	 Explain why the electrodes at which gas A is produced need to be  
		  replaced regularly. 

		  �

		  �   [2]

	 (e)	 Give two reasons why recycling aluminium is good for the  
		  environment. 

		  1. �

		  2. �   [2]
	

THIS IS THE END OF THE QUESTION PAPER
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 gcse
Most chlorides, bromides and iodides
EXCEPT 
silver and lead chlorides, bromides and iodides

SOLUBILITY IN COLD WATER OF COMMON SALTS, HYDROXIDES AND OXIDES

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

All sodium, potassium and ammonium salts

All nitrates

Most sulfates 
EXCEPT 
lead and barium sulfates
Calcium sulfate is slightly soluble

Positive ions Negative ions
Name Symbol Name Symbol

Ammonium +
4NH Carbonate −2

3CO

Chromium(III) +3Cr Dichromate −2
72OCr

Copper(II) +2Cu Ethanoate −COOCH3

Iron(II) +2Fe Hydrogen carbonate −
3HCO

Iron(III) +3Fe Hydroxide −OH

Lead(II) +2Pb Methanoate −HCOO

Silver +Ag Nitrate −
3NO

Zinc +2Zn Sulfate −2
4SO

Sulfite −2
3SO
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227   

89

139   

57

256  

 
101

223    

87

226    

88

261   

104

262   

105

263   

106

262   

107

265   

108

266   

109

269   

110

272   

111

285   

112

140   

58

141   

59

144   

60

147   

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

99   

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

1    

1

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

a = relative atomic mass
(approx)
x = atomic symbol
b = atomic number

THE PERIODIC TABLE OF ELEMENTS
Group

a
b x

1 2 3 4 5 6 7

0

*

†
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