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1	 (a)	 This part of the question is about the reactions and reactivity of four metals: 
magnesium, copper, potassium and zinc.

	 	 (i)	 Listed below are four metals and five observations from reactions of metals 
with air. Some of the metals need to be heated. 

			   Draw a line from each metal to the correct observation from its reaction  
with air. 

metal observation from reaction with air

yellow solid formed, 
turns white on cooling

magnesium

lilac flame,
 white solid formed

copper

bright white light,
white solid formed

potassium

orange flame,
no solid remains

zinc

blue-green flame,
black coating on the metal

[4]
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	 	 (ii)	 List the four metals, magnesium, copper, potassium and zinc in order of 
reactivity, most reactive first.

    most reactive �

     least reactive � [1]

	 	 (iii)	Complete the word equation below for the reaction of magnesium  
with steam.

			   magnesium  +  steam  →                  +         �          [1]

	 	 (iv)	Which of the four metals, magnesium, copper, potassium or zinc does not 
react with steam?

[1]

	 (b)	 When grey magnesium powder is added to blue copper(ll) sulfate solution  
a displacement reaction occurs. 

		  In the table below, tick (✓) the two correct observations you would see during 
this reaction.

observation tick (✓) if correct

a green gas is given off

the blue solution turns colourless

a red-brown solid is formed

no solid remains at the end

[2]
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2	 This question is about rusting.

	 (a)	 Choose words from the list below to complete the sentence which follows:
 

		  acid        air        hydrogen

		  alkali        water        nitrogen

		  In order for                      to rust, there must be                   

		  and                      present.� [2] 

iron

	 (b)	 Oiling, painting, plastic coating and metal coating are barrier methods used to 
prevent rusting.

		  (i)	 Explain what is meant by a barrier method by completing the sentence 
below:

			   Oiling, painting, plastic coating and metal coating are described as barrier

methods to prevent rusting because they	  

[1] 

		  (ii)	 Suggest two methods used to prevent the handlebars of a bicycle 
from rusting.

1.	

2.	 [2]

	 (c)	 Give the full chemical name for rust.

[2]
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3	 (a)	 This part of the question is about the composition of gases in the atmosphere. 

		  (i)	 Some gases are given in the list below.
 

		  argon        carbon dioxide        hydrogen

		  nitrogen        oxygen        water vapour

			   Which gas makes up more of the atmosphere than any other gas?

			   Which gas in the atmosphere is present in varying proportions?

[2]

		  (ii)	 What is the percentage composition of oxygen in the atmosphere?
			   Circle the correct answer.

			       1%        11%        21%        31%        41%� [1]

	 (b)	 From the list below, circle two physical properties of nitrogen.

tasteless        odourless        high boiling point

green        pungent smell� [2]
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	 (c)	 Listed below are four uses of gases and the names of five gases.

		  Draw a line from each use to the correct gas.

use gas

hydrogen

 fire extinguishers

nitrogen

 welding

carbon dioxide

 weather balloons

chlorine

food packaging

oxygen

[4]

	 (d)	 Give three observations when sulfur burns in oxygen.

1.	

2.	

3.	 [3]
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4	 (a)	 Complete the sentences below about electrolysis by circling the correct word 
from each box.

		  Electrolysis is the decomposition of a liquid electrolyte using a direct current  

		  of electricity. The positive electrode is called the 

anode.

cathode.

anion.

		  Electrodes that do not take part in a reaction are called 

positive

inert

negative

 electrodes.

[2]

	 (b)	 The diagram below shows how the electrolysis of aluminium oxide (alumina)  
is carried out industrially.

Molten mixture of aluminium oxide
and cryolite

Molten aluminium

�

�

Tap

		  (i)	 Give one reason why aluminium oxide (alumina) is dissolved in  
molten cryolite.

[1]

		  (ii)	 Give one reason why carbon is the material used to make the electrodes.

[1]
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	 	 (iii)	How is the aluminium removed from the mixture when it is formed? 

[1]

		  (iv)	The positive carbon electrodes need to be replaced regularly. Complete the 
sentence below to explain why this is necessary.

			   The                      gas formed at the positive carbon electrode

			   reacts with the electrode to produce                                 .�[2]

		  (v)	 Give one reason why it is better to recycle aluminium rather than extracting 
it from its ore. 

[1]
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5	 (a)	 Complete the passage below about a homologous series by circling the correct 
word in each box.

		  Organic compounds in a homologous series have the same general formula but 

		  they differ by a 

CH

CH2

CH3

  unit. They have similar 

physical

metallic

chemical

  properties 

		  and show a graduation in 

physical

metallic

chemical

  properties.
			 

[3]

	 (b)	 Complete the table below by filling in the blank spaces.

name molecular 
formula structural formula physical state at 

room temperature

ethane

H     H
       

H } C } C } H
      

H     H

C3H8 gas

[4]

	 (c)	 Complete the sentence below by filling in the missing word.

		  The hydrocarbons in crude oil are separated into fractions by

		  fractional                         .� [1]
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	 (d)	 Each fraction obtained from crude oil is used for different purposes.

	 	 (i)	 Circle the fraction that is used as a fuel for cars and trains.

naphtha          kerosene          diesel

bitumen          refinery gas� [1]

		  (ii)	 Circle the fraction that is used to manufacture chemicals and plastics.

naphtha          kerosene          diesel

bitumen          refinery gas� [1]

	 (e)	 (i)	 When a hydrocarbon undergoes complete combustion it forms carbon 
dioxide and one other compound. Name the other compound produced.

[1]

		  (ii)	 Two of the statements below are about the test for carbon dioxide. Identify 
the correct statements by putting a tick (✓) in the two correct boxes.

			   A lighted splint is used�

			   Limewater is used�

			   Anhydrous copper(II) sulfate is used�

			   There is a colour change from colourless to milky white�

			   There is a colour change from white to blue�

			   There is a squeaky pop�

[2]



*20GDW5112*

*20GDW5112*

13205

6	 This question is about energy changes and reversible reactions.

	 (a)	 A student carried out two investigations to determine whether there was an 
exothermic, an endothermic, or no energy change taking place.

		  (i)	 In the first investigation the temperature decreased from 21 °C to 17 °C. 
			   What type of energy change, if any, was taking place?

[1]

		  The second investigation involved neutralising dilute hydrochloric acid with 
sodium hydroxide solution in a boiling tube. During the reaction the boiling tube 
felt warm.

 
	 	 (ii)	 Complete the student’s conclusions below by filling in the missing words.

			   Neutralisation is an example of an                      energy change.  

			   This means that during a neutralisation reaction heat energy is

			                       .� [2]

	 (b)	 Hydrogen (H2) reacts with iodine (I2) to form hydrogen iodide in a reversible 
reaction.

		  (i)	 Write a balanced symbol equation for this reversible reaction. 

[3]

		  (ii)	 What is meant by the term reversible reaction? 

[1]
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7	 The combustion of fuels can lead to:

	 	 the greenhouse effect (global warming)
	 	 acid rain
	 	 carbon monoxide release

	 For each of these, describe the harm they can cause to the environment  
and people’s health.

 
	 In this question you will be assessed on your written communication skills 

including the use of specialist scientific terms.

	 Harm caused by the greenhouse effect (global warming).

	 Harm caused by acid rain.

	 Harm caused by carbon monoxide release.

[6]
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8	 (a)	 Fill in the missing words in the passage below to complete the sentences.

		  An example of a compound that contains water of crystallisation is 

		                       copper(II) sulfate. When heated it loses the water of

		  crystallisation and changes colour from                      to

		                       , forming                      copper(II) sulfate.� [3]

	 (b)	 Calculate the relative formula mass (Mr) of each of the following solid 
compounds that contain water of crystallisation.

		  (relative atomic masses H = 1, O = 16, Mg = 24, S = 32, Cl = 35.5, Mn = 55)

		  (i)	 MnSO4.H2O

[1]

	 	 (ii)	 MgCl2.6H2O

[1]
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	 (c)	 When solid calcium carbonate is strongly heated it thermally decomposes to 
give a solid and carbon dioxide gas.

		  (i)	 Name a suitable piece of apparatus that the calcium carbonate could be 
placed in for heating.

[1]

	 	 (ii)	 How will you know when the thermal decomposition is complete?

[1]

	 	 (iii)	Name the solid formed when calcium carbonate thermally decomposes.

[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
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Including the Periodic Table of the Elements
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94
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197   
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39

91   

40

103   

45

85    
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101   

44
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5
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9
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2
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35.5   
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32   

16

31   
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70   

31

75   
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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)
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