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1	 (a)	 Using the following statements in bold, complete the table below to give an 
observation for each of the reactions of iron, magnesium and copper when 
heated in air.

bright white light      red flame      orange sparks      glows red 

Metal Observation when heated in air

iron

magnesium

copper

� [3]
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	 (b)	 The diagram below shows the apparatus used in the reaction of magnesium  
with steam. 

trough

beehive 
shelf

gas
delivery
tube

boiling
tube

damp
mineral
wool

HEAT

magnesium

gas jar

water

HEAT

		  (i)	 Magnesium reacts with steam to produce hydrogen and magnesium oxide. 
Write a balanced symbol equation for this reaction.

[2]

	 	 (ii)	 Give two observations which occur in the boiling tube during this reaction.

	 [2]

		  (iii)	What physical property of the gas allows it to be collected over water, as 
shown in the diagram?

	 [1]
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2	 Iron reacts with oxygen and water to form a chemical, commonly known as rust.

	 (a)	 What is the chemical name for rust?

[2]

	 (b)	 The diagram below shows the experiment used to investigate the conditions for 
rusting.

water

iron nail

A

boiled
water

iron nail

oil

C

water

galvanised
iron nail

D

anhydrous
calcium chloride

iron nail

rubber
bung

B

	 	 (i)	 What is the purpose of the anhydrous calcium chloride in test tube B?

	 [1]

		  (ii)	 What condition, required for rusting, has been removed from test tube C and 
how has this been achieved?

	 [2]

		  (iii)	What is the purpose of the oil layer in test tube C?

[1]
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		  (iv)	The nail in test tube D is galvanised. Explain what is meant by this term and 
why it prevents the rusting of iron.

[2]

	 	 (v)	 Write the half equation to show the formation of the iron(III) ion from iron.

	 [3]

	 (c)	 Iron is extracted from its ore using chemical reduction. What is meant by the 
term reduction?

[1]
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3	 (a)	 Aluminium is extracted from an ore which contains aluminium oxide, using 
electricity. Describe this process of extraction. Include the following in your 
answer:

		  	 the name of the ore which contains aluminium oxide
		  	 explain why aluminium oxide needs to be molten to conduct electricity
		  	 explain why cryolite is added
		  	 explain why the graphite anodes need to be replaced periodically

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

		  the name of the ore which contains aluminium oxide

		  explain why aluminium oxide needs to be molten to conduct electricity

		  explain why cryolite is added

		  explain why the graphite anodes need to be replaced periodically

	 [6]
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	 (b)	 A lithium halide was broken down using electricity. A red-brown gas was given 
off at the anode.

		  (i) 	 Explain what is meant by the term anode.

 [1]

	 	 (ii)	 Name the red-brown gas given off at the anode.

	 [1]
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4	 (a)	 A homologous series is a family of organic molecules. 

		  (i)	 State three features of a homologous series.

1.

2.

3.	 [3]

		  (ii)	 Name the homologous series which has the general formula CnH2n+1OH.

	 [1]

	 (b)	 The alkanes are hydrocarbons and are useful fuels. They can undergo complete 
and incomplete combustion.

	 	 (i)	 What is meant by the term hydrocarbon?

	 [2]

	 	 (ii)	 Give the formulae of the two products of the complete combustion of 
methane.

	 [2]

	 	 (iii)	 If methane undergoes incomplete combustion a toxic gas is produced. 
Write the balanced symbol equation for this reaction.

	 [3]
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	 (c)	 The molecule below is the carboxylic acid called ethanoic acid.

H 

H

C 

O 
H 

OH 

C C 

		  Ethanoic acid is a weak acid and reacts with metals and bases. It reacts due to 
its functional group.

		  (i)	 Circle the functional group in the molecule above.� [1]

	 	 (ii)	 What is meant by the term weak acid?

[1]

		  (iii)	Ethanoic acid reacts with copper(ll) carbonate. Give two observations which 
occur during this reaction.

1.	

2.	 [2]

		  (iv)	Name the salt produced when ethanoic acid reacts with copper(ll) 
carbonate.

[1]
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5	 (a)	 Oxalic acid is found in rhubarb leaves. When purified it exists in two solid forms.

		  One form does not contain water of crystallisation. It has the chemical formula 
C2H2O4.

		  The other form is hydrated. It is known as oxalic acid dihydrate.

		  Both forms are soluble in water.
	
		  (i)	 State the meaning of the term water of crystallisation.

[1]

		  (ii)	 Calculate the mass of C2H2O4 that is needed to make 250 cm3 of a solution 
with a concentration of 2.0 mol/dm3.

			   (Relative atomic masses (Ar): H = 1; C = 12; O = 16)

			   Show your working out.

mass =                      g  [3]
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	 (b)	 Ammonia can be prepared in the laboratory by heating ammonium chloride with 	
calcium hydroxide solution.

		  The equation for the reaction is given below.

2NH4Cl    +    Ca(OH)2        CaCl2    +    2H2O    +    2NH3

		  (i)	 Show that the atom economy for the laboratory preparation of ammonia  
is 18.78%. 

			   (Relative atomic masses (Ar): H = 1; N = 14; O = 16; Cl = 35.5; Ca = 40)

� [3]

		  (ii)	 Explain why this method for the preparation of ammonia is not sustainable.

[1]
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6	 (a)	 The table below gives some information about three common gases.  
Complete the table.

Gas Formula Use

nitrogen food packaging

H2

carbon dioxide fire extinguisher

� [4]

	 (b)	 The laboratory preparation of hydrogen is shown in the diagram below.

hydrochloric
acid

water

gas jar

hydrogen

trough

X

conical
flask

beehive 
shelf

delivery
tube

zinc

		  (i)	 Name the piece of apparatus labelled X.

[1]
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		  (ii)	 Name another metal which could be used safely to produce hydrogen 
in the laboratory.

[1]

		  (iii)	Write the balanced symbol equation for the reaction of hydrogen with 
oxygen.

[3]

		  (iv)	Describe the test for hydrogen gas and give the result for a positive test.

[2]
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7	 (a)	 Four reactions were carried out using excess sodium thiosulfate and different 
concentrations of hydrochloric acid P, Q, R and S.

		  The time taken for a precipitate to completely form in each reaction is given in 
the table below.

Reaction Concentration of 
hydrochloric acid Time /s

1 P 107

2 Q 19

3 R 83

4 S 60

		  (i)	 Calculate the rate for the fastest reaction.

			   Give your answer to 3 decimal places.

rate =                      s-1 [2]
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	 	 The graph below shows the mass of precipitate formed against time for  
Reaction 4.
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		  (ii)	 Reaction 4 was repeated using the same volume of hydrochloric acid but 
with half the concentration.

			   Sketch, on the same axis, the graph you would expect to obtain when the 
reaction was repeated at this lower concentration.� [3]

		  (iii)	State and explain, in terms of particles, the effect a lower temperature will 
have on the rate of a reaction.

Effect

Explanation

[3]
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	 (b)	 Hydrogen peroxide naturally decomposes to form oxygen. In the laboratory, 
oxygen is often prepared by adding a transition metal compound as a catalyst to 
the hydrogen peroxide.

		  (i)	 Name the transition metal compound that is used as a catalyst in this 
reaction.

[1]

		  (ii)	 State and explain the effect that a catalyst has on this reaction.

Effect 	

Explanation 	

[3]
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8	 Sulfur trioxide (SO3) can be prepared from the reaction between sulfur dioxide (SO2) 
and oxygen. In a sealed vessel the reaction reaches a dynamic equilibrium.

	 (a)	 Write a balanced symbol equation for this dynamic equilibrium.

[2]

	 (b)	 Complete the sentence below by adding two statements that are true when a 
dynamic equilibrium occurs in a sealed vessel.

A dynamic equilibrium occurs when the rate of the	

and the amount of	

. [2]

	 (c)	 State the effect a change in temperature will have on a dynamic equilibrium.

[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

Positive ions

© CCEA 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
11984.02
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* 58 – 71    Lanthanum series
† 90 – 103  Actinium series

a = relative atomic mass 

x = atomic symbol
b = atomic number
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