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Section A: Answer ALL questions in the spaces provided. 

This section carries 60 marks. 

1) This question is about matter and the Kinetic Theory. 

a) Complete: 

i) A _________________ is a substance that contains two or more different 

atoms chemically joined together. (1) 

ii) The term _________________ is used to describe substances made up of 

one type of atom. They may also exist as diatomic molecules. (1) 

iii) A substance with a melting point of -7 °C and boiling point of 59 °C is a 

_________________ at room temperature. (1) 

iv) Carbon dioxide changes from a solid to a gas at -78.5 °C under atmospheric 

pressure. This process is called _________________. (1) 

b) The following experiment can be set up to investigate the Kinetic Theory of 

particles. The glass tube is sealed at both ends so that gaseous fumes released 

by the soaked cotton wool are trapped inside. A white ‘cloud’ is observed after 

some time. 

i) On the diagram, mark with the letter X the point where you would expect 

the white ‘cloud’ to form. (1) 

ii) Underline the name of the process by which particles are moving through 

the glass tube. (1) 

• Evaporation 

• Diffusion 

• Osmosis 

Total: 6 marks 
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2) This question is about oxygen and its compounds. 

a) Oxygen reacts with elements to form oxides. Complete the following table. (1) 

Element Type of oxide formed 

copper  

zinc  

b) Oxygen can be prepared in the laboratory by the decomposition of a particular 

substance with the help of a catalyst. 

i) Write a word equation for the chemical reaction for this decomposition. (2) 

_________ → __ H2O  + __ O2 

ii) Name the catalyst used. ______________________________________ (1) 

c) Iron (Fe) rusts under certain conditions to form a hydrated oxide. 

i) Give the chemical name for rust. _______________________________ (1) 

ii) Identify ONE condition required for the rusting of iron to occur. 

__________________________________________________________ (1) 

Total: 6 marks 

 

3) The table shows information about some atoms and ions. They are labelled A-E. 

Particle 
Atomic 

number 
Mass number 

Electron 

configuration 

A 12 24 2,8,2 

B 9 19 2,7 

C 6 14 2,4 

D 16 32 2,8,8 

E 6 12 2,4 

a) Which of the particles is an ion? ___________________________________ (1) 

b) Which of the particles are isotopes of the same element? _______________ (1) 

c) What type of bonding is formed between A and B? ____________________ (1) 

d) Draw a dot-cross diagram to show the bonding formed between A and B. 

(Include all electron shells.) 

 

 

 

 

 

 (3) 
Total: 6 marks 
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4) The following question is about water. 

a) From the following list of properties, underline the one which indicates that a 

sample of water is pure.                                                                            (1)                   

• Property 1: It is colourless with no smell. 

• Property 2: It has a pH of 7. 

• Property 3: It turns white anhydrous copper(II) sulfate blue. 

• Property 4: It has a boiling point of 100 °C at 1 atm. pressure.  

b) The change described in Property 3 above can be reversed so that blue 

hydrated copper(II) sulfate is converted back to white anhydrous  

copper(II) sulfate. 

i) Specify ONE condition required for this change to occur. 

__________________________________________________________ (1) 

ii) Write a balanced equation for this reversible change. 

__________________________________________________________ (2) 

c) The following change occurs when hydrated sodium carbonate is exposed to air.  

Na2CO3.10H2O(s) → Na2CO3.H2O(s) + 9H2O(g) 

Give ONE word to describe this change. _____________________________ (1) 

d) Given that the melting point of water is 0 °C (273 K) and that of a salt is  

801 °C (1074 K), circle the temperature you would expect a dilute solution of 

this salt in water to freeze at. (1) 

673 K 277 K 1078 K 269 K 1070 K 

Total: 6 marks 

 

5) This question is about acids, bases and salts. 

a) Milk of Magnesia is mainly composed of magnesium hydroxide. It is used to 

treat indigestion caused by excess stomach acid (which is essentially 

hydrochloric acid).  

i) Complete the reaction: (1) 

Mg(OH)2(s) + 2HCl(aq) → _______ (aq) + 2_______ (l) 

ii) An adult patient takes 1.16 g of magnesium hydroxide to treat excess 

stomach acid. Convert this into moles of magnesium hydroxide. 

_____________________________________________________________

__________________________________________________________ (1) 

iii) Use your answer in part (ii) to find the number of moles of stomach acid 

neutralised. 

__________________________________________________________ (1) 
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iv) Calculate the volume in cm3 of stomach acid neutralised assuming stomach 

acid has a concentration of 1.1 mol dm-3. 

_____________________________________________________________

__________________________________________________________ (2) 

b) Sodium hydrogencarbonate (NaHCO3) is sometimes used to neutralise excess 

stomach acid. However, this may cause some discomfort to the patient in 

contrast to Milk of Magnesia. Suggest ONE reason why. 

____________________________________________________________ (1) 

Total: 6 marks 

6) Identify the following substances U, V, W and X with their names or formulae. 

a) Substance U is insoluble in water. When heated, a gas that turns limewater 

milky and a yellow solid are produced. This yellow solid changes to white on 

cooling and it can react with both dilute acids and dilute alkalis. 

U is: ________________________________________________________ (1) 

b) V is a white, soluble substance. When a few drops of NaOH are added to a 

solution of V, a white precipitate forms which dissolves in excess alkali. When 

aqueous potassium iodide is added to a solution of V, a yellow precipitate is 

formed. If alkali and aluminium foil are added to another sample of solution V 

and it is heated, a gas that turns damp red litmus paper blue is produced. 

V is: ________________________________________________________ (1) 

c) W is white and soluble. Its solution gives no precipitate on addition of aqueous 

NaOH but produces a pungent gas if the mixture is warmed. The gas produced 

forms dense white fumes if exposed to hydrogen chloride gas. Adding acidified 

silver nitrate solution to a solution of W produces a white precipitate. 

W is: _______________________________________________________ (1) 

d) X is a white, soluble substance. It gives a lilac flame colour while its solution 

gives no precipitate with aqueous NaOH. On addition of barium chloride 

solution, a white precipitate is produced. This precipitate dissolves on addition 

of dilute acid producing a gas which turns dichromate paper from orange to 

green. 

X is: ________________________________________________________ (1) 

e) Write an ionic equation, omitting spectator ions, for the formation of the white 

precipitate formed in part (d). 

____________________________________________________________ (2) 

 Total: 6 marks 
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7) This question is about halogens and their compounds. 

a) Fill in: The halogens are non-metals and react by _________________ 

electrons. They are found in group 7 of the periodic table and so form ions with 

a charge of _________________.  (2) 

b) When damp blue litmus paper is exposed to chlorine, it turns red and is then 

bleached. Write the chemical equation of chlorine with water to explain this 

observation. 

____________________________________________________________ (2) 

c) The reaction of concentrated sulfuric acid with solid sodium chloride produces 

hydrogen chloride gas and an acid salt. 

i) Write the formula of the acid salt produced. _______________________ (1) 

ii) The reaction is carried out as shown in the diagram below. Hydrogen 

chloride gas is delivered into a beaker filled with distilled water in order for it 

to dissolve and produce hydrochloric acid. Hydrogen chloride gas is highly 

soluble in water. Complete the diagram to show the correct technique which 

must be used to avoid back-suction. 

[Hint: Use your knowledge on the solubility of sulfur dioxide.] (1) 

Total: 6 marks 
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8) Use your knowledge about the electron arrangement and position of elements in 

the periodic table to explain the following observations. 

a) Lithium reacts vigorously with dilute acid but potassium’s reaction would be too 

violent to carry out safely. 

_______________________________________________________________

_______________________________________________________________

____________________________________________________________ (2) 

b) Sodium reacts vigorously but magnesium reacts very slowly with water at room 

temperature. 

_______________________________________________________________

_______________________________________________________________

____________________________________________________________ (2) 

c) If chlorine is bubbled through colourless potassium iodide solution, a brown 

solution is obtained. 

_______________________________________________________________

_______________________________________________________________

____________________________________________________________ (2) 

Total: 6 marks 

9) This question is about electrochemistry. 

a) Electrolysis is a process in which direct electric current is passed through a 

substance to bring about a chemical change. Complete the following table for 

various electrolysis experiments.  (3) 

Substance 
electrolysed 

Formula of ion 
discharged at cathode 

Formula of ion 
discharged at anode 

PbBr2(l)  Br- 

Na2CO3(aq)   

KI(aq) – very dilute H+  

KI(s)   

b) Write an ionic half equation for the reaction at the anode in the electrolysis of 

aqueous Na2CO3. State whether this is a reduction or an oxidation reaction. 

_______________________________________________________________

____________________________________________________________ (3) 

c) In the electrolysis of molten PbBr2, bromine is released as a gas. 

i) If the bromine gas produced has a volume of 0.224 dm3 at STP, calculate 

the number of moles of bromine gas collected. 

_____________________________________________________________

__________________________________________________________ (2) 
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ii) If the current used during this electrolysis is 3 A and 1930 C of charge are 

transferred, for how long must electrolysis be carried out to collect  

0.224 dm3 of bromine gas? 

_____________________________________________________________

__________________________________________________________ (2) 

iii) If the bromine gas collected is compressed to a fourth of its volume, what 

will be the new pressure exerted by the gas, assuming the temperature does 

not change? Give your answer in atmospheres. [Hint: Use Boyle’s Law.] 

_____________________________________________________________

__________________________________________________________ (1) 

d) Mention ONE reason why lead ions are reduced when they form lead metal 

during electrolysis.  

_______________________________________________________________

____________________________________________________________ (1) 

Total: 12 marks 
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Section B: Answer any TWO questions only on the foolscaps provided.  

This section carries 40 marks. 

10) Ethene can be produced in the lab by dehydration of alcohols. Ethanol which has 

the formula C2H5OH can be used for this purpose. 

a) Draw the structural formula of ethene. (2) 

b) Write a balanced chemical equation for the dehydration of ethanol. (2) 

c) The dehydration of ethanol can be brought about using either a dehydrating 

agent or a catalyst. Name a suitable: 

i) dehydrating agent, 

ii) catalyst.  (2) 

d) The density of ethene is close to the density of air. It is also an insoluble gas. In 

one such experiment the following apparatus was set up. The gas produced was 

collected over water.  

(Modified from: http://mccscience.yolasite.com/resources/EXP%207.3.pdf) 

i) Name and draw another method of collection for ethene. (2) 

ii) Mention TWO safety precautions related to the flammability of the gas when 

carrying out this experiment. (2) 

e) During this experiment 207 g of ethanol were used. However, the amount of 

ethene produced was 90% of the theoretical yield. Calculate the number of moles 

of ethene collected. (3) 

f) Calculate the volume of ethene gas collected in part (e) under STP  

conditions. (2) 

g) Ethene can also be produced from long chain alkanes. 

i) Name this type of reaction (process). (1) 

ii) Write a balanced equation to show how ethene and another alkane can be 

formed from C12H26. (2) 

iii) Draw TWO structural isomers of the new alkane formed in part (g) (ii). (2) 

 Total: 20 marks 
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11) In May 2001 an electrical power failure at a chemical plant in Richmond USA sent a 

dangerous cloud of sulfur dioxide and sulfur trioxide into the air. Thousands of 

people were forced to stay indoors and more than 100 people were taken to hospital 

for treatment. 

This industrial plant uses the Contact Process to produce sulfuric acid. The accident 

happened because due to the power failure, one of the safety valves failed to open 

and the gases escaped into the air. 

a) Sulfur dioxide is converted to sulfur trioxide by an equilibrium reaction. 

i) Write an equation to represent this reaction. Include state symbols. (3) 

ii) Name the catalyst and state the pressure used in this industrial process. (2) 

b) In one such reaction, the percentage of SO2 converted into SO3 was measured at 

different temperatures. The following values were obtained: 

% SO2 converted into SO3 Temperature in °C 

98 100 

96 200 

92 300 

87 400 

74 500 

27 600 

14 700 

10 800 

i) Plot a graph of percentage SO2 converted to SO3 (y-axis) against temperature 

(x-axis). [Hint: Graph should be a curve.] (5) 

ii) What happens to the yield of SO3 as temperature increases? (1) 

iii) Use the graph and your knowledge of rates of reaction to explain why in 

industry a compromise temperature of 450 °C is used. (2) 

iv) From your graph find the percentage of SO2 converted to SO3 at 450 °C and 

use this value to work out the volume of SO3 produced if the original amount 

of SO2 was 250 cm3. (3) 

c) Sulfur dioxide is considered as a pollutant.  

i) Explain the meaning of the word ‘pollutant’. (1) 

ii) What type of pollution is caused by SO2? (1) 

iii) Name a chemical which forms when this gas comes in contact with water and 

air and explain its effect on the environment. (2) 

 Total: 20 marks 
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12)  

a) A hydrocarbon contains 82.8% carbon and the rest hydrogen. Its molecular mass 

is 58. 

i) Derive the molecular formula of this compound. (3) 

ii) Draw the display formula of this compound and state whether it is saturated 

or unsaturated. (2) 

iii) Name this compound and state how it is used in our homes. (2) 

iv) Write an equation to show how this compound burns in excess oxygen. (2) 

v) Draw the isomer of this compound. (1) 

vi) Incomplete combustion of this compound can lead to the formation of a toxic 

substance. Name this substance. (1) 

b) Crude oil is a black substance rich in organic compounds. It is known as a non-

renewable resource. 

i) Name the process by which the different compounds in crude oil are 

separated. (1) 

ii) Name the physical property upon which this separation is based. (1) 

iii) Explain what is meant by ‘non-renewable resource’. (1) 

c) One of the products which can be synthesized from crude oil 

is phenylethene, often called styrene (shown on the right). 

This is the monomer used to make the polymer polystyrene.  

The table below shows some data used in a life cycle analysis 

of paper and polystyrene drinking cups. 

 Paper Cup Polystyrene Cup 

Raw Materials (per cup)   
Wood or bark 26 g 0 g 

Petroleum fractions 2.2 g 3.4 g 

Energy used (per tonne of material used) 980 kWh 280 kWh 

Water released into environment (per 

tonne of material used) 
120 m3 2.5 m3 

Air emissions (per tonne of material used)   
Chlorine / chlorine dioxide 0.4 kg 0 kg 

Sulfides / sulfur dioxide 11 kg 3.5 kg 
Hydrocarbons 0 kg 40 kg 

 
i) Draw the repeating unit of the polystyrene polymer. (2) 

ii) Some people argue that using a polystyrene cup has less environmental 

impact than using a paper cup. Choose TWO pieces of data to support this 

argument, explaining your choices. (2) 

iii) Suggest TWO further points of information, not given in the table, regarding 

the life cycle of the cups that would make any assessment of the 

environmental impact more reliable. (2) 

 Total: 20 marks 


