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18 The ionic equation for the redox reaction between acidified manganate(VII) ions and iodide ions 
is shown. 

 
2MnO4

–(aq)  +  16H+(aq)  +  10I–(aq)    2Mn2+(aq)  +  5I2(aq)  +  8H2O(l) 
 

Which row shows the changes in oxidation number for manganese and for iodine during this 
reaction? 

 
 manganese iodine 

 from to from to 

A –2 +4 –1 0 

B –2 +4 –10 +5 

C +7 +2 –1 0 

D +7 +2 –10 +5 
 
 
19 In the Haber process, nitrogen and hydrogen react to form ammonia. 
 

N2  +  3H2    2NH3 
 

The forward reaction is exothermic. 
 

Which changes in pressure and temperature increase the yield of ammonia? 
 

 change in 
pressure 

change in 
temperature 

A decrease decrease 

B decrease increase 

C increase decrease 

D increase increase 
 
 
20 Which statement describes a property of ethanoic acid? 

A It does not produce carbon dioxide when added to sodium carbonate. 

B It does not produce hydrogen when added to magnesium. 

C It only donates some of its protons when added to excess aqueous sodium hydroxide. 

D It only partially dissociates when added to water. 
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21 A student adds different solid salts to an excess of water. The student stirs the mixtures to 
determine the solubilities of the salts. 

 
The results are shown. 

 

W X Y Z  
 

What could the four different salts be? 
 

 W X Y Z 

A calcium sulfate lead(II) chloride ammonium nitrate potassium sulfate 

B ammonium nitrate sodium carbonate calcium sulfate lead(II) chloride 

C sodium carbonate calcium sulfate potassium sulfate ammonium nitrate 

D lead(II) chloride ammonium nitrate sodium carbonate calcium sulfate 
 
 
22 Four metal oxides are listed. 
 

1 Al 2O3 

2 CaO 

3 CuO 

4 ZnO 
 

Which metal oxides are amphoteric? 

A 1 and 4 B 1 only C 2, 3 and 4 D 2 and 3 only 
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18 The equation shows the equilibrium between dinitrogen tetroxide, N2O4, and nitrogen dioxide, 
NO2. 

 
The colours of the reactant and product are shown. 

 
N2O4(g)    2NO2(g) 

 colourless brown 
 

The forward reaction is endothermic. 
 

Which statement is not correct? 

A At equilibrium, the concentrations of the reactant and the product stay constant. 

B At equilibrium, the rate of the forward reaction is equal to the rate of the reverse reaction. 

C When the pressure is increased, a darker brown colour is seen. 

D When the temperature is increased, a darker brown colour is seen. 
 
 
19 What is the oxidation number of chromium in the Cr2O7

2– ion? 

A –2 B –1 C +6 D +12 
 
 
20 Which method is used to prepare a pure, dry sample of lead(II) chloride? 

A mix aqueous lead(II) nitrate and dilute hydrochloric acid  filter  crystallise and dry the 
filtrate 

B mix aqueous lead(II) nitrate and dilute hydrochloric acid  filter  wash and dry the residue 

C mix solid lead(II) hydroxide and aqueous sodium chloride  filter  crystallise and dry the 
filtrate 

D mix solid lead(II) hydroxide and aqueous sodium chloride  filter  wash and dry the 
residue 

 
 
21 Phosphorus is an element in Group V of the Periodic Table. 
 

It burns in air to form an oxide that dissolves in water to form a solution with a pH of 1. 
 

Which row describes this oxide of phosphorus? 
 

 metal oxide non-metal 
oxide acidic oxide basic oxide 

 

A     key 

B      = yes 

C      = no 

D      
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22 The equation shows the reaction between aqueous hydrogen bromide and aqueous ammonia. 
 

HBr(aq)  +  NH3(aq)    NH4
+(aq)  +  Br 

–(aq) 
 

Which statement describes the role of aqueous hydrogen bromide? 

A It is a catalyst. 

B It is a reducing agent. 

C It is a proton acceptor. 

D It is a proton donor. 
 
 
23 Which statement about the elements in Group I is correct? 

A Hydrogen is produced when Group I elements react with water. 

B Ions of Group I elements have a 1– charge. 

C Sodium is more reactive than potassium. 

D Solid sodium is a poor electrical conductor. 
 
 
24 Which row describes the colour and state of iodine at room temperature and pressure? 
 

 colour state 

A green liquid 

B grey-black solid 

C purple solid 

D red-brown liquid 
 
 
25 Part of the Periodic Table is shown. 
 

Which element is an inert gas? 
 

A
B

C
D
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19 Ethanol is manufactured by the addition of steam to ethene. 
 

C2H4(g)  +  H2O(g)    C2H5OH(g) 
 

The reaction conditions are 300 °C and 60 atm. 
 

The forward reaction is exothermic. 
 

Which rows describe the effect on the equilibrium yield of C2H5OH when the stated change is 
made? 

 

 change equilibrium 
yield of C2H5OH 

1 adding a catalyst no change 

2 decreasing the temperature increases 

3 decreasing the pressure increases 
 

A 1 and 2 B 1 and 3 C 2 only D 3 only 
 
 
20 Which row identifies the conditions used to make sulfur trioxide in the Contact process? 
 

 pressure / kPa catalyst 

A 200 iron 

B 200 vanadium(V) oxide 

C 20 000 iron 

D 20 000 vanadium(V) oxide 
 
 
21 Which statement describes a base? 

A It reacts with ammonium chloride to produce ammonia gas. 

B It reacts with calcium carbonate to produce carbon dioxide gas. 

C It reacts with copper to produce hydrogen gas. 

D It turns blue litmus red. 
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24 Dilute acid R and dilute acid S have the same concentration. 
 

The same volume of each dilute acid is reacted separately with the same mass of magnesium 
ribbon. Both reactions are carried out at room temperature and pressure. 

 
The volume of hydrogen produced is measured. 

 
A graph of the results is shown. 

 

0
0

total volume
of hydrogen

time

R

S

 
 

Which statement about the reactions is correct? 

A Acid S reacts faster than acid R. 

B The final volume of hydrogen produced in each reaction is different. 

C Acid R is a stronger acid than acid S. 

D Acid S is a stronger acid than acid R. 
 
 
25 Which metal oxide reacts with aqueous sodium hydroxide to form a salt and water? 

A calcium oxide 

B copper(II) oxide 

C sodium oxide 

D aluminium oxide 
 
 
26 Which row identifies a transition element? 
 

 melting point density at r.t.p. 

A high high 

B high low 

C low high 

D low low 
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31 Which type of reaction takes place when methane reacts with chlorine in the presence of 
ultraviolet light? 

A addition 

B cracking 

C polymerisation 

D substitution 
 
 
32 Iron is extracted from iron(III) oxide in the blast furnace. 
 

Three steps in the process are listed. 
 

1 Carbon (coke) is completely oxidised. 

2 Iron(III) oxide is reduced. 

3 Carbon dioxide is reduced to carbon monoxide. 
 

What is the correct order of the steps in the extraction of iron? 

A 1  2  3 B 1  3  2 C 2  1  3 D 3  1  2 
 
 
33 Three different reactions that occur during the extraction of aluminium from purified bauxite are 

listed. 
 

1 Al 3+  +  3e–    Al 

2 C  +  O2    CO2 

3 2O2–    O2  +  4e– 
 

Which reactions occur at the anode? 

A 1 and 2 B 1 only C 2 and 3 D 3 only 
 
 
34 Which statement about aqueous ethanoic acid is correct? 

A It reacts with magnesium to form oxygen gas. 

B It reacts with sodium carbonate to form carbon dioxide gas. 

C It turns red litmus paper blue. 

D It turns methyl orange yellow. 
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