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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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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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17 Ethene reacts with hydrogen to form ethane. 
 

C C + �

H

H

H

H

H H H C

H

H

C

H

H

H

 
 

The bond energies are shown in the table. 
 

bond bond energy 
in kJ / mol 

C–C +350 

C–H +410 

H–H +436 

C=C +614 
 

What is the enthalpy change for the reaction? 

A –290 kJ / mol 

B –120 kJ / mol 

C +120 kJ / mol 

D +290 kJ / mol 
 
 
18 Zinc reacts with dilute hydrochloric acid. 
 

Which statement about the particles in the reaction is correct? 

A Increasing the concentration of dilute hydrochloric acid increases the collision rate but has no 
effect on the activation energy. 

B Increasing the concentration of dilute hydrochloric acid increases the collision rate and the 
activation energy. 

C Increasing the temperature of the reaction increases the activation energy. 

D Increasing the temperature of the reaction causes all collisions to lead to a reaction. 
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22 The equation shows the reaction between copper and concentrated nitric acid. 
 

Cu(s)  +  4HNO3(aq)    Cu(NO3)2(aq)  +  2NO2(g)  +  2H2O(l) 
 

Which element is reduced in this reaction? 

A oxygen 

B nitrogen 

C copper 

D hydrogen 
 
 
23 The Periodic Table shows the position of four different elements. 
 

A
C

B
D

 
 

Which row is correct? 
 

 element number of electrons 
in the outer shell 

A non-metal 1 

B metal 5 

C metal 2 

D non-metal 7 
 
 

1
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2 Iron is extracted from iron ore in a blast furnace.

 (a) The iron compound in the main iron ore used in the blast furnace is iron(III) oxide.

  (i) State the name of the main iron ore used in the blast furnace.

 .....................................................................................................................................  [1]

  (ii) State how the main source of heat is provided in the blast furnace.

 .....................................................................................................................................  [1]

  (iii) Name the gaseous reducing agent in the blast furnace.

 .....................................................................................................................................  [1]

  (iv) Write a symbol equation for the reduction of iron(III) oxide by the gaseous reducing 
agent in (a)(iii).

 .....................................................................................................................................  [2]

  (v) The main impurity in iron ore is silicon(IV) oxide.

   Write two symbol equations to show the role of limestone in removing silicon(IV) oxide 
from iron ore.

1 .........................................................................................................................................

2 .........................................................................................................................................
 [2]

 (b) Table 2.1 shows four different isotopes of iron, A, B, C and D.

Table 2.1

A B C D

54Fe 56Fe 57Fe 58Fe

  Explain why A, B, C and D are isotopes of iron.

 ...................................................................................................................................................

 .............................................................................................................................................  [2]
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 (c) Iron can form two different ions, Fe2+ and Fe3+.

  (i) Complete Table 2.2 to show the number of protons, neutrons and electrons in the two 
iron ions shown.

Table 2.2

54Fe2+ 58Fe3+

protons

neutrons

electrons

 [3]

  (ii) Describe a test for aqueous Fe2+ ions.

test .....................................................................................................................................

observations .......................................................................................................................

 ...........................................................................................................................................
 [2]

 (d) An oxidising agent converts Fe2+ ions to Fe3+ ions.

  (i) Define the term oxidising agent.

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

  (ii) Explain why the conversion of Fe2+ ions to Fe3+ ions is described as oxidation.

 .....................................................................................................................................  [1]

  (iii) The oxidising agent for the conversion of Fe2+ ions to Fe3+ ions is aqueous potassium 
manganate(VII).

   State one condition needed for the oxidation to take place.

 .....................................................................................................................................  [1]

 (e) Iodide ions, I– , reduce Fe3+ ions to Fe2+ ions in aqueous solution.

  Suggest the identity of the other product formed in this reaction.

 .............................................................................................................................................  [1]

 [Total: 19]
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14 The average bond energy for the C–H bond is 413 kJ / mol. 
 

What is the enthalpy change when 1.0 mol of methane molecules is formed from carbon and 
hydrogen atoms? 

A –1652 kJ B – 413 kJ C +413 kJ D +1652 kJ 
 
 
15 Which statement describes the effect of adding a catalyst to a chemical reaction? 

A The activation energy, Ea, of the reaction is increased. 

B The enthalpy change, H, of the reaction stays unchanged. 

C The frequency of collisions between the particles is decreased. 

D The kinetic energy of the particles is increased. 
 
 
16 Which row describes the conditions used in the manufacture of sulfuric acid by the 

Contact process? 
 

 catalyst pressure temperature 

A iron high high 

B iron low low 

C vanadium(V) oxide high low 

D vanadium(V) oxide low high 
 
 
17 Which equations show the underlined species acting as a reducing agent? 
 

1 Fe2O3  +  3CO    2Fe  +  3CO2 

2 Fe  +  CuSO4    FeSO4  +  Cu 

3 5Fe2+  +  MnO4
–  +  8H+    5Fe3+  +  Mn2+  +  4H2O 

4 Fe(OH)2  +  H2SO4    FeSO4  +  2H2O 
 

A 1 and 2 B 1 and 4 C 2 and 3 D 3 and 4 
 
 
18 A farmer incorrectly adds two substances to the soil at the same time. 
 

They react together to form a gas which turns damp red litmus paper blue. 
 

What are the two substances? 

A a basic oxide and a potassium salt 

B a basic oxide and an ammonium salt 

C an acidic oxide and a potassium salt 

D an acidic oxide and an ammonium salt 
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16 The reaction between aqueous iron(III) ions, Fe3+, and aqueous thiocyanate ions, SCN–, is 
reversible. 

 
The equation for the reaction is shown. 

 
Fe3+(aq)  +  SCN–(aq)    FeSCN2+(aq) 

 yellow colourless red 
 

At equilibrium, the concentrations of Fe3+ ions, SCN– ions, and FeSCN2+ ions are identical, and 
the mixture appears orange. 

 
When a few drops of aqueous thiocyanate ions are added to the mixture, a new equilibrium 
forms. 

 
How does the colour of the mixture change? 

A It becomes colourless. 

B It becomes a lighter orange. 

C It becomes more yellow. 

D It becomes more red. 
 
 
17 The equation for the reaction between iron(II) sulfate and bromine is shown. 
 

6FeSO4  +  3Br2    2Fe2(SO4)3  +  2FeBr3 
 

Which row identifies the oxidising agent and the reducing agent? 
 

 oxidising agent reducing agent 

A Br2 FeSO4 

B FeSO4 Br2 

C FeBr3 Fe2(SO4)3 

D Fe2(SO4)3 FeBr3 
 
 
18 The equation represents a redox reaction. 
 

2Al  +  Fe2O3    2Fe  +  Al 2O3 
 

What is the change in the oxidation number of iron in this reaction? 

A from +2 to +3 

B from +2 to 0 

C from +3 to +2 

D from +3 to 0 
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19 Which statements explain why increasing the temperature in a reaction involving gases increases 
the rate of reaction? 

 
1 It increases the collision frequency between the gas particles. 

2 It lowers the activation energy. 

3 It increases the kinetic energy of the gas particles. 

4 It increases the number of gas particles per unit volume. 
 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 
 
20 The equation for the reaction between ammonia and oxygen is shown. 
 
 4NH3(g)  +  5O2(g)    4NO(g)  +  6H2O(g) H = –909 kJ / mol 
 

Which two changes to the reaction conditions will both move the position of equilibrium to the 
right? 

 
 change 1 change 2 

A increasing the temperature decreasing the pressure 

B increasing the temperature increasing the pressure 

C decreasing the temperature increasing the pressure 

D decreasing the temperature decreasing the pressure 
 
 
21 Mercury(II) oxide, HgO, decomposes when heated. 
 

The equation is shown. 
 

2HgO    2Hg  +  O2 
 

Why is this a reduction reaction? 

A The products weigh less than the reactants. 

B There are fewer reactants than products. 

C There is a gain of oxygen. 

D There is a loss of oxygen. 
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