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27 The equation for the reaction between aluminium and iron(III) oxide is shown. 
 

2Al  +  Fe2O3    Al 2O3  +  2Fe 
 

Which statement about this reaction is correct? 

A The aluminium acts as an oxidising agent. 

B It shows that iron is more reactive than aluminium. 

C The oxidation number of the aluminium decreases during the reaction. 

D It shows that aluminium has a greater tendency to form ions than iron. 
 
 
28 Which row identifies methods used to prevent iron from rusting? 
 

 greasing painting washing with 
distilled water  

A    key 

B     = yes 

C     = no 

D     
 
 
29 Which statement about the extraction of aluminium by electrolysis is correct? 

A Aluminium oxide is dissolved in molten cryolite to increase its melting point. 

B At the cathode, oxygen ions lose electrons to form oxygen gas. 

C The carbon in the graphite anode reacts with oxygen gas forming carbon dioxide. 

D The reaction at the anode is Al 3+  +  3e–    Al. 
 
 
30 Catalytic converters are used to remove oxides of nitrogen from exhaust gases. 
 

The equation represents one of the reactions that occur in a catalytic converter. 
 

2NO  +  2CO    N2  +  2CO2 
 

What is a disadvantage of using a catalytic converter to remove oxides of nitrogen? 

A CO is an essential reactant in photosynthesis. 

B CO2 is a greenhouse gas. 

C N2 is acidic. 

D N2 is toxic. 
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31 Some gases are present in clean, dry air, while other gases are only present in polluted air. 
 

Which row is correct? 
 

 a gas present 
in clean, dry air 

a gas only present 
in polluted air 

A argon carbon dioxide 

B argon nitrogen dioxide 

C sulfur dioxide carbon dioxide 

D sulfur dioxide nitrogen dioxide 
 
 
32 Petroleum is separated by fractional distillation. 
 

Which statement about the fractions produced is correct? 

A Bottled gas for heating and cooking is obtained from the naphtha fraction. 

B Diesel oil is used as a fuel for jet aircraft. 

C Substances used to make polishes are obtained from the lubricating fraction. 

D The kerosene fraction contains many useful waxes. 
 
 
33 Which structure represents a compound in the alcohol homologous series? 
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34 Ethane reacts with chlorine. 
 

Which row identifies the type of reaction and the formulae of the products formed? 
 

 reaction products 

A addition CH3CH2Cl  +  H2 

B addition CH3CH2Cl  +  HCl 

C substitution CH3CH2Cl  +  HCl 

D substitution CH3CH2Cl  +  H2 
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29 Aluminium is extracted by the electrolysis of purified bauxite. 
 

Which row shows the half-equations at the electrodes and explains why one of the electrodes has 
to be replaced regularly? 

 

 half-equation 
at anode 

half-equation 
at cathode 

electrode 
replacement 

A 
 

2O2–    O2  +  4e– 
 

Al 3+  +  3e–    Al 
 

cathode replaced as it gets 
coated with aluminium 

B 
 

2O2–    O2  +  4e– 
 

Al 3+  +  3e–    Al 
 

anode replaced as it 
burns away in oxygen 

C 
 

Al 3+  +  3e–    Al 
 

2O2–    O2  +  4e– 
 

cathode replaced as it 
burns away in oxygen 

D 
 

Al 3+  +  3e–    Al 
 

2O2–    O2  +  4e– 
 

anode replaced as it gets 
coated with aluminium 

 
 
30 Which flow chart describes the correct treatment sequence of the domestic water supply? 

A filtration  chlorination  sedimentation 

B sedimentation  chlorination  filtration 

C chlorination  filtration  sedimentation 

D sedimentation  filtration  chlorination 
 
 
31 Which statement about oxides of nitrogen is correct? 

A They are made in car engines by the incomplete combustion of gasoline at a high 
temperature. 

B They are made in car engines when nitrogen in gasoline reacts with oxygen in air at a high 
temperature. 

C They are removed from car exhausts by catalytic converters and form nitrogen and 
sulfur dioxide. 

D They are removed from car exhausts when they react with carbon monoxide in catalytic 
converters. 

 
 
32 The alkenes are a homologous series. 
 

Which statement about the members of the homologous series of the alkenes is correct? 

A They have the same functional group. 

B They have the same relative molecular mass. 

C They have different chemical properties. 

D They have different general formulae. 
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33 The diagram represents two processes, X and Y, and their effect, Z, in increasing global 
warming. 

 

emission of
thermal energy
from the Earth

X Y Z

 
 

Which row identifies X, Y and Z? 
 

 X Y Z 

A 
 
 

absorption of 
thermal energy by 
greenhouse gases 

emission of 
thermal energy 

to the Earth 

reduced thermal 
energy loss to space 

 

B 
 
 

emission of 
thermal energy by 
greenhouse gases 

emission of 
thermal energy 

to space 

reduced thermal 
energy loss to space 

 

C 
 
 

absorption of 
thermal energy by 
greenhouse gases 

emission of 
thermal energy 

to the Earth 

increased thermal 
energy loss to space 

 

D 
 
 

emission of 
thermal energy by 
greenhouse gases 

emission of 
thermal energy 

to space 

increased thermal 
energy loss to space 
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27 Which statement about Group I or Group VII elements is correct? 

A Group VII elements are monatomic non-metals. 

B Lithium is more reactive with water than caesium. 

C The melting point of Group I metals increases down the group. 

D Potassium bromide reacts with chlorine to produce an orange solution. 
 
 
28 Some information about four metals P, Q, R and S is listed. 
 

Metal P does not react with dilute hydrochloric acid. 
 

Metal Q is more reactive than magnesium. 
 

Metal R reacts rapidly with cold water to produce hydrogen. 
 

Metal S reacts with dilute hydrochloric acid to produce hydrogen. 
 

Which row identifies P, Q, R and S? 
 

 P Q R S 

A gold aluminium sodium copper 

B copper potassium calcium magnesium 

C silver calcium iron zinc 

D magnesium sodium potassium iron 
 
 
29 Cars are fitted with catalytic converters. 
 

Which equation represents a reaction that takes place in a catalytic converter? 

A CO2  +  NO2    CO  +  NO  +  O2 

B 2CO  +  2NO    2CO2  +  N2 

C CO2  +  N2    C  +  2NO 

D C  +  NO2    CO  +  NO 
 
 
30 Three statements about greenhouse gases and global warming are listed. 
 

1 A greenhouse gas molecule can absorb and emit thermal energy. 

2 The Earth is a source of thermal energy. 

3 Thermal energy emitted by a greenhouse gas molecule is sent out in all directions. 
 

Which statements are correct? 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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30 Nitrogen, phosphorus and potassium are essential elements for improved plant growth. 
 

Which mixture provides all three essential elements? 
 

 mixture formulae 

A 
 
 

ammonium phosphate 
+ 

potassium chloride 

(NH4)3PO4 
+ 

KCl 

B 
 
 

ammonium phosphate 
+ 

ammonium nitrate 

(NH4)3PO4 
+ 

NH4NO3 

C 
 
 

ammonium phosphate 
+ 

ammonium chloride 

(NH4)3PO4 
+ 

NH4Cl 

D 
 
 

ammonium nitrate 
+ 

potassium chloride 

NH4NO3 
+ 

KCl 
 
 
31 Which statements help explain why an increasing amount of carbon dioxide or methane in the 

atmosphere causes global warming? 
 

1 Carbon dioxide absorbs thermal energy from the Earth. 

2 Methane does not absorb thermal energy from the Sun. 

3 Carbon dioxide does not reflect thermal energy from the Sun to the Earth. 

4 Methane reflects thermal energy from the Earth back to the Earth. 
 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 
 
32 The exhaust gases from cars contain oxides of nitrogen. 
 

How are these oxides of nitrogen formed? 

A Nitrogen and oxygen from the air react together at the high temperatures in the engine. 

B Nitrogen and oxygen from the petrol react together in the car exhaust. 

C Nitrogen from the petrol reacts with oxygen at the high temperatures in the engine. 

D Nitrogen reacts with oxygen from the air in the catalytic converter. 
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