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1	 (a)	 Using only the substances in the box below, answer the questions which follow. 
Each substance may be used once, more than once or not at all. 

anhydrous calcium chloride      barium sulfate      anhydrous copper(II) sulfate      ice

water vapour      sodium fluoride      hydrated copper(II) sulfate      water

		  (i)	 Name the substance used to test for water and state the colour change for a 
positive test.

Substance:	

			   Colour change:                          to                        � [3]

		  (ii)	 Name a substance which may be used in X-ray procedures.

[1]

		  (iii) 	Name a substance which is used as a drying agent.

[1]

		  (iv)	Complete the sentence.

			   Condensation occurs when                    is cooled to  
 
form                  .� [2]

	 	 (v)	 Name a substance which may be added to a public water supply to prevent 
tooth decay.

[1]
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	 (b) 	In an experiment, the volume of soap needed to produce a lasting lather was 
recorded for samples of water from different towns. Samples were tested with 
soap before boiling and after boiling.

Volume of soap required to produce a lather (cm3)

Town Before boiling After boiling

W   0.5   0.5

X 21.1 18.1

Y 18.2   0.5

Z 12.0 12.0

		  (i)	 Which town has the hardest water?

[1]

		  (ii)	 In which town will limescale be the greatest problem?

[1]

	 	 (iii)	Which town has permanent hardness only in its water supply?

[1]

		  (iv) 	Write the formula of one ion which causes hardness in water.

[1]

		  (v)	 Apart from a lather, what is observed when soap is shaken with the water 
from town Z?

[1]
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2	 Apples produce ethene gas as they ripen.

	 (a)	 (i)	 Draw the structural formula of ethene.

� [1]

		  (ii)	 Write the molecular formula of ethene.

[1]

	 	 (iii)	Write the general formula for the homologous series to which ethene 
belongs.

[1]

	 	 (iv)	Write a balanced symbol equation for the complete combustion of ethene.

[3]
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	 (b)	 A recipe for pickled apples has the instruction below. 

		  “Warm the apples with vinegar, sugar, water and cinnamon in a non-stick 
saucepan for ten minutes.”

	 	 (i)	 Vinegar is a dilute solution of ethanoic acid. State two observations which 
occur when a spatula of solid sodium carbonate is added to vinegar.

[2]

	 	 (ii)	 Write the formula of sodium carbonate.

[1]

	 	 (iii)	The structural formula of ethanoic acid is shown below.

		

H C C

H O

OHH

			   Explain why ethanoic acid is not a hydrocarbon.

[1]

		  (iv)	A non-stick saucepan is coated with the polymer PTFE. What is meant by 
the term polymer?

	

[1]

www.xtrapapers.com



*24GCH2106*

*24GCH2106*

11711

	 (c)	 Apples can undergo fermentation to make cider, a drink which contains ethanol.

		  Describe the process of fermentation, stating the conditions used.

 

[4]

	 (d)	 Ethanol can be used as a fuel. It is a renewable resource.

	 	 (i)	 What is meant by a renewable resource?

	

[1]

		  (ii)	 Name a non-renewable fuel.

[1]
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3 	 The rate of reaction can be measured by monitoring the volume of gas produced 
during a reaction.

	 (a)	 Three reactions which produce a gas are given as word equations below 
labelled A, B and C.

A:	 magnesium + hydrochloric acid → magnesium chloride + hydrogen

B:	 hydrogen peroxide → water + oxygen

C:	 calcium carbonate + hydrochloric acid → calcium chloride + carbon dioxide + water

	 	 (i)	 Circle the gas produced in each of the reactions.� [1]

		  (ii)	 Write a balanced symbol equation for reaction B.

	 [3]

		  (iii)	Name the catalyst used in reaction B.

		  [1]
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		  (iv)	Draw a labelled diagram of the assembled apparatus used to measure the 
volume of gas produced every 20 seconds for the reaction between 
magnesium and hydrochloric acid. Include all apparatus required.

[4]
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	 (b)	 In a laboratory experiment 0.04 g of magnesium ribbon were reacted with 
excess dilute hydrochloric acid at 20 °C. The volume of gas produced was 
recorded every 20 seconds. The results obtained are shown in the graph below.
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	 	 (i)	 From the graph, determine the time at which the reaction finishes.

[1]

	 	 (ii)	 Calculate the rate of this reaction using the time in (b)(i).

Rate =                        s−1  [1]

	 	 (iii)	On the graph opposite, sketch the curve obtained when the same mass of 
magnesium ribbon was reacted with an excess of dilute hydrochloric acid  
at 40 °C. The same volume and concentration of hydrochloric acid  
were used.� [3]
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4	 (a)	 The element nitrogen is in Group 5 of the Periodic Table. It exists as a diatomic 
gas at room temperature and pressure.

	 	 (i)	 Explain the meaning of the term diatomic.

	

[2]

	 	 (ii)	 State two physical properties of nitrogen gas.

1.  �

2. 	    [2]

	 (b)	 In industry, nitrogen is used to make ammonia gas in the Haber process.

		  (i) 	 Name the other reactant in the Haber process.

[1]

	 	 (ii) 	State the temperature and pressure used in the Haber process.

			   Temperature                        °C

			   Pressure                            atm� [2]

	 	 (iii) 	Name the catalyst used in the Haber process.

[1]
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	 (c) 	One of the main uses of ammonia is in the manufacture of nitrogenous 
fertilisers. Nitrogenous fertilisers may contain ammonium nitrate and  
ammonium sulfate. 

		  (i) 	 Write a balanced symbol equation for the formation of ammonium sulfate 
from the reaction between ammonia and sulfuric acid.

[3]

		  (ii) 	Name the acid that reacts with ammonia to form ammonium nitrate.

[1]
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	 (d)	 Describe the chemical test for ammonia gas.

		  Your answer should include:
		  	 the practical details of the test
		  	 the result for a positive test
		  	 a balanced symbol equation for the reaction which occurs.

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

[6]
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5	 (a)	 A student investigated the temperature change during the reaction between 
sodium hydrogencarbonate and hydrochloric acid. The results obtained are 
shown in the table below.

Mass of sodium 
hydrogencarbonate added to  

25 cm3 of hydrochloric acid (g)

Initial 
temperature 

(°C)

Final 
temperature 

(°C)

Temperature 
change  

(°C)

2 20 16 4

4 20 14 6

6 19 11 8

8 19 9 10

	 	 (i) 	 Write a balanced symbol equation for the reaction between sodium 
hydrogencarbonate and hydrochloric acid.

[2]

	 	 (ii) 	Use the results from the experiment to determine if the reaction is 
exothermic or endothermic and explain your answer.

[2]
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	 (b) 	Complete the table below by placing a tick (✔) in the correct column to indicate  
if the reaction is exothermic or endothermic. The first one has been completed 
for you.

	

Reaction Exothermic Endothermic

Rusting ✔

Combustion of methane

Thermal decomposition of 
calcium carbonate [2]

	 (c) 	The combustion of methane may be described as an oxidation reaction. 

	 	 (i) 	 Explain the meaning of the term combustion.

	

	

[3]

		  (ii) 	Explain the meaning of the term oxidation.

[1]

		  (iii) 	In many chemical reactions oxidation and reduction occur at the same time. 
What term is used to describe this type of reaction?

[1]
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	 (d) 	The rusting of iron can weaken structures.

		  (i) 	 Name the two substances that react with iron to form rust.

1.	

2.	 [2]

	 	 (ii) 	Describe the appearance of rust.

[2]

	 	 (iii) 	The rusting of iron may be prevented using a range of methods. Complete 
the table below by placing a tick (✔) in the box to show a method of rust 
prevention for each object. 

Object Oiling Painting Galvanising

Bridge

Bicycle chain

[2]

	 	 (iv) 	Name the metal used to galvanise iron.

[1]
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6	 (a) 	 Iron metal can be reacted with steam using the apparatus shown below. 

damp 
mineral 

wool iron


heat


heat

water

trough

beehive shelf

B

gas produced

A

 

	 	 (i)	 Name the pieces of apparatus labelled A and B.

A	

B	 [2]

	 	 (ii) 	Explain why the damp mineral wool is heated.

	

[1]

	 	 (iii) 	Name the gas produced in this experiment.

[1]

	 	 (iv)	Name a metal which does not react with steam.

[1]
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	 (b)	 Iron is manufactured in the Blast Furnace. In the Blast Furnace the raw materials 
limestone, coke and iron ore enter at the top of the furnace as shown in the 
diagram below. 

waste gases

AA

C
B

limestone, coke and iron ore

	 	 (i) 	 Name the iron ore used in the Blast Furnace.

[1]

		  (ii)	 What enters the Blast Furnace at A?

[1]

www.xtrapapers.com



*24GCH2121*

*24GCH2121*

11711

		  (iii) 	What labels should be placed at B and C?

B	

C	 [2]

	 	 (iv) 	Name one waste gas emitted from the Blast Furnace.

[1]
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227   

89

139   

57

256  

 
101

223    

87

226    

88

   

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

0VIIVIVIVIIIIII

*

†

One mole of any gas at 20 °C and a pressure of 1 atmosphere (105 Pa) 
occupies a volume of 24 dm3.
Planck Constant = 6.63 × 10–34 J s
Gas Constant = 8.31 J mol–1 K–1

Avogadro Constant = 6.02 × 1023 mol–1


