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1	 The diagram below shows the apparatus used to carry out filtration.

A B

C

D

E

Source: Principal Examiner

	 (a)	 Complete the table below to identify the correct label on the diagram by writing 
the letter in the second column. Two have been completed for you.

Label Letter

conical flask D

filter funnel

filter paper B

filtrate

residue

		  			  [3]

	 (b)	 Name a separation technique which could be used to obtain the first substance 
in bold from the mixtures given below.

		  (i)	 Salt from a mixture of salt dissolved in water.

			   		  [1]

		  (ii)	 Water from a mixture of salt dissolved in water.

			   		  [1]
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	 (c)	 A student carried out a chromatography experiment on a mixture of 
water‑soluble dyes. The diagram below shows the apparatus used.

glass rod

pencil line

water

spot of mixture

beaker

chromatography paper

Source: Principal Examiner

		  The method used is given below.

		  1.	 A pencil line was drawn near the bottom of a piece of chromatography 
paper.

		  2.	 The mixture was spotted onto the centre of the pencil line.

		  3.	 The chromatography paper was placed in a small volume of water in a 
beaker suspended from a glass rod.

		  4.	 The water was allowed to run up the paper.

		  5.	 The paper was removed and a pencil line drawn where the water had 
reached.

		  (i)	 What name is given to the pencil line drawn in Step 1?

			   		  [1]

		  (ii)	 What could be used to spot the mixture onto the centre of the line in Step 2?

			   		  [1]

		  (iii)	What name is given to the pencil line drawn in Step 5?

			   		  [1]
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2	 Solid copper(II) sulfate is soluble in water.
	 A flame test can be carried out on a sample of solid copper(II) sulfate.

	 (a)	 Complete each of the following statements by drawing a circle around the 
correct response.

		  Copper(II) sulfate is the 

formulation

solute

solvent

 in copper(II) sulfate solution.

		  Copper(II) sulfate solution is  

blue.

colourless.

green.

 	

		  The flame test colour for copper(II) ions is  

blue-green.

green.

yellow.

 	

				    [3]
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	 (b)	 A student wrote a method for carrying out a flame test on a sample of a solid. 

		  There are three words which are incorrect in the method given below.

		  Method: Dip a piece of nickel wire into dilute hydrochloric acid. Dip the wire into 
a sample of the solid. Place the wire in a yellow Bunsen burner flame.

		  Complete the table below to identify the incorrect words and suggest what word 
could replace them to make the method correct.

Error Incorrect word Correct word

1

2

3

		  			  [3]
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3	 Atoms and molecules are often represented using diagrams.

	 (a)	 The diagram below represents an atom of an element.







 

×

××

×

×

		  (i)	 What is represented by the following in the diagram of this atom?

			    	

			   	

			   ×		  [3]

		  (ii)	 What is the mass number of this atom?

			   		  [1]

		  (iii)	Write the electronic configuration of this atom.

			   		  [1]

		  (iv)	Write the chemical symbol for this element.

			   		  [1]

		  (v)	 Explain why this atom is electrically neutral.

			   		

			   		  [1]
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	 (b)	 A dot and cross diagram for a molecule of a compound is shown below.

H Cl×

		  (i)	 State the type of bonding shown in this molecule.

			   		  [1]

		  (ii)	 How many lone pairs of electrons are present in this molecule?

			   		  [1]
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4	 (a)	 Some substances are listed in the box below.

ammonia solution                      ethanoic acid                      hydrochloric acid

nitric acid                      sodium hydroxide solution                      water

		  (i) 	 Which one of the substances would produce an orange colour when tested 
with universal indicator paper?

			   		  [1]

		  (ii) 	Which one of the substances would have the highest pH?

			   		  [1]

		  (iii)	Which two substances would react to form sodium chloride?

			   		

			   		  [2]

		  (iv) 	Which one of the substances would not have a hazard warning label in the 
laboratory?

			   		  [1]
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	 (b)	 The reaction between sodium hydroxide solution and nitric acid is exothermic.

		  (i) 	 What is meant by the term exothermic?

			   		

			   		  [1]

		  (ii) 	Describe practically how you would show that the reaction is exothermic.

			   		

			   		

			   		  [2]
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5	 The modern Periodic Table shows all known elements.

	 (a)	 State two features of the modern Periodic Table which were not present in 
Mendeleev’s version of the Periodic Table.

	 	 1.	 		

	 	 	 		

	 	 2.	 		

			   		  [2]

	 (b)	 What is the group number of the following groups in the modern Periodic Table?

	 	 Alkali metals	 	

		  Noble gases	 	 [1]

	 (c)	 Some information about three elements is given below.

		  Element 1:	 Colourless gas at room temperature
		  			  Pops when a lit splint is applied

		  Element 2:	 Grey solid at room temperature
		  			  Reacts vigorously with water burning with a lilac flame
		  		
		  Element 3:	 Grey-black solid at room temperature
		  			  Solid changes to a purple gas when heated

		  (i)	 Identify the elements using the information given above.

	 		  Element 1		

	 		  Element 2		

		  	 Element 3		  [3]

		  (ii)	 Element 3 changes from a solid to a gas on heating. What name is given to 
this change?

			   		  [1]
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		  (iii)	State two other observations which occur when Element 2 reacts with 
water.

	 		  1.		

		  	 2.		  [2]



13812

*16GDW2112*

*16GDW2112*

6	 The relative atomic mass of atoms of elements is given on the Periodic Table in the 
Data Leaflet.

	 (a)	 The masses of all atoms are compared to the mass of one isotope of one 
element. Name the isotope.

			   		  [2]

	 (b)	 A symbol equation for a reaction is given below but one balancing number is 
missing. 

2Al(OH)
3
  +  3H

2
SO

4
    Al

2
(SO

4
)

3
  +    H

2
O

		  (i)	 Balance the equation by inserting the missing balancing number.	 [1]

		  (ii)	 Complete the word equation for this reaction.

		  aluminium  
+  sulfuric acid                                          +

		  hydroxide	

			   	 [1]

		  (iii)	Complete the table below to give the number of atoms which are present in 
each of the formulae and calculate the relative formula masses.

			   (Relative atomic masses (A
r
): H = 1; O = 16; Al = 27; S = 32)

Formula
Total 

number
of atoms

Number of 
oxygen 
atoms

Number of 
hydrogen 

atoms

Relative 
formula

mass (M
r
)

Al(OH)
3

7 78

H
2
SO

4
2

Al
2
(SO

4
)

3

H
2
O 1 18

		  			  [5]
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	 (c)	 Calculate the number of moles of Al(OH)
3
 present in 24 g. Give your answer to  

2 decimal places.

 moles of AI(OH)
3
 =     [2]

	 (d)	 Calculate the mass, in grams, of 0.4 moles of H
2
O.

 mass =   g   [1]
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7	 Graphite is an allotrope of carbon. Carbon dioxide is a compound of carbon.

	 (a)	 Write the chemical formula for carbon dioxide.

			   		  [1]

	 (b)	 Name one other allotrope of carbon.

			   		  [1]

	 (c)	 Graphite conducts electricity but carbon dioxide does not.

		  Describe the structure and bonding in graphite and carbon dioxide and explain 
why graphite conducts electricity and carbon dioxide does not.

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

		  Structure and bonding in graphite

			   	

			   	

			   	

			   	

		  Structure and bonding in carbon dioxide
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		  Explain why graphite conducts electricity

			   	

			   	

			   	

		  Explain why carbon dioxide does not conduct electricity

			   	

			   	

			   		  [6]

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 C
3
H

7
COO-

Carbonate

Dichromate

Ethanoate CH
3
COO-

Hydrogencarbonate

Hydroxide OH–

Methanoate HCOO–

Nitrate NO

Propanoate C
2
H

5
COO–

Sulfate

Sul� te

Positive ions

© CCEA 2017

Data Leaß 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



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)

11984.02
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