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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    washing soda

hydrated cobalt(II) chloride    hydrated copper(II) sulfate

		  (i)	 Name one substance which is deliquescent.

 [1]

	 	 (ii) 	Name one substance which is coloured.

 [1]

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

 [1]

	 (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]
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	 	 (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 a balanced symbol equation for the reaction which occurs when water 
from town Y is boiled.

 [2]

	 (c) 	Permanent hardness may be removed from water by the addition of washing 
soda. 

	 	 (i)	 What is the chemical name for washing soda?

 [1]

	 	 (ii)	 Explain, in terms of ions, how washing soda can soften hard water.

[3]
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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)	A sample of gas was tested to confirm that it was ethene. Describe how this 
test would be carried out and state the results for a positive test.

[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. Draw the structural formula of 
ethanoic acid.

� [1]

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

[1]

	 	 (iii)	The structure of the polymer PTFE is shown below. 

F F F F F F

C C C C C C

F F F F F F

			   Draw the structure of the monomer from which PTFE is formed.

� [1]
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	 (c)	 Apples can undergo fermentation to make cider, a drink which contains ethanol.

	 	 (i)	 Describe the process of fermentation, stating the conditions used.

[4]

		  (ii)	 Draw the structural formula of ethanol.

� [1]

		  (iii)	Ethanol can also be used as a fuel. Write a balanced symbol equation for 
the complete combustion of ethanol.

[3]
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	 (d)	 Malic acid is found in cider. Its structural formula is given below.

	 OH	 H

HOOC	 C	 C	 COOH

	 H	 H

	 	 (i)	 State the functional groups in malic acid.

[2]

	 	 (ii)	 Write the empirical formula of malic acid.

[1]

	 	 (iii)	A sample of solid sodium carbonate was added to a solution of malic acid. 
State two observations you would make.

[2]

	 	 (iv)	Malic acid is a weak acid. What is meant by the term weak acid?

[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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	 (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 above, 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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	 	 (iv)	State and explain, in terms of particles, the effect of increasing the 
concentration of hydrochloric acid on the rate of reaction with magnesium 
ribbon.

Effect:� [1]

Explanation:	

[3]
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 4	 In industry, nitrogen is used to make ammonia gas in the Haber process.

	 (a)	 (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]

	 (b)	 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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		  (iii) 	Excessive use of nitrogenous fertilisers can lead to the environmental 
problem known as eutrophication. Explain how this problem occurs and the 
effects it has on the environment.

[4]

	 (c) 	Ammonia solution may be used to test for the presence of metal ions in aqueous 
solution. Complete the table below.

Observation on the 
addition of 1 cm3 of 
ammonia solution

Observation on the 
addition of excess 
ammonia solution

Metal ion present in 
solution

white precipitate
white precipitate 

dissolves to form a 
colourless solution

blue precipitate Cu2+

green precipitate green precipitate 
remains

white precipitate Mg2+

� [4]
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5	 Chemical reactions may be classified as exothermic or endothermic. 

	 (a) 	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]

	 (b) 	The rusting of iron can weaken structures.

	 	 (i) 	 State the chemical name of rust.

 [1]

		  (ii) 	Describe the appearance of rust.

 [2]
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	 	 (iii) 	The rusting of iron may be represented by the equation below.

4Fe + 3O2 + 2H2O → 2Fe2O3.H2O

			   Explain, in terms of electrons, why this reaction may be described as a 
redox reaction. 

[5]
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	 (c)	 (i) 	 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]

		  (ii) 	Name the metal used to galvanise iron.

 [1]

	 (d) 	Bars of magnesium metal are attached to ships to prevent rusting. 

		  (i) 	 What name is given to this method of rust prevention?

 [1]

		  (ii) 	Use the reactivity series of metals to explain how this method works.

[2] 
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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) 	When some iron filings are placed into a test tube containing copper(II) sulfate 
solution a reaction occurs. The products are iron(II) sulfate and copper.

		  (i) 	 Write a balanced symbol equation for the reaction between iron and 
copper(II) sulfate. 

 [2]

	 	 (ii)	 State the type of reaction which occurs between iron and copper(II) sulfate.

[1]
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	 (c)	 Iron is manufactured in the Blast Furnace. In the Blast Furnace the raw materials 
limestone, substance A and substance B enter at the top of the furnace as 
shown in the diagram below. 

waste gas

CC

E
D

substance A, substance B and limestone

waste gases

		  (i) 	 Name substances A and B.

[2]

	 	 (ii) 	What labels should be placed at C, D and E?

C�

D�

E� [3]
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		  (iii) 	Name one waste gas emitted from the Blast Furnace.

 [1]

		  (iv) 	Limestone is used to remove acidic impurities in the Blast Furnace. 
Describe how the acidic impurities are removed. You must use balanced 
symbol equations in your answer. 

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

[6]
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7	 Vinegar contains ethanoic acid which is a weak organic acid.

	 (a) 	A solution of vinegar was titrated against sodium hydroxide solution. 

		  The following procedure was used:

		  	 25.0 cm3 of vinegar solution were transferred to a clean, dry conical flask 
using a pipette

		  	 A few drops of phenolphthalein indicator were added to the conical flask
		  	 A burette was filled with 0.14 mol/dm3 sodium hydroxide solution
		  	 The sodium hydroxide solution was added to the conical flask slowly from 

the burette until one drop changed the colour of the indicator
		  	 The volume of sodium hydroxide solution added to the conical flask was 

recorded
		  	 The procedure was repeated.
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		  (i) 	 Describe in detail how you would prepare and use a pipette to transfer 
25.0 cm3 of the vinegar solution into a conical flask ensuring safety.

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

[6]

		  (ii) 	State the colour change observed at the end-point.

			   From                            to                           � [2]
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	 (b)	 The student found that 22.5 cm3 of 0.14 mol/dm3 sodium hydroxide solution were 
required to neutralise the vinegar solution in the conical flask.

		  (i) 	 Calculate the number of moles of sodium hydroxide used in the titration.

			   moles of sodium hydroxide =                             [2]

		  The balanced symbol equation for the reaction is:

CH3COOH + NaOH → CH3COONa + H2O

		  (ii) 	Calculate the number of moles of ethanoic acid present in 25.0 cm3 of the 
vinegar solution. 

moles of ethanoic acid =                             [1]

		  (iii) 	Calculate the concentration of the ethanoic acid solution in mol/dm3.

concentration =                             mol/dm3  [1]
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	 	 (iv) 	Calculate the concentration of the ethanoic acid solution in g/dm3.
			   (Relative atomic masses: H = 1; C = 12; O = 16)

concentration =                            g/dm3  [2]

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

New
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cifi
 ca

tio
n

Positive ions
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Data Leafl et
Including the Periodic Table of the Elements
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Science: Chemistry,

Science: Double Award
or Science: Single Award
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kind. No other type of data booklet or information

sheet is authorised for use in the examinations
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* 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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