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Section A 

For each question there are four possible answers, A, B, C, and D. Choose the one you consider to 
be correct. 

1 Ammonium nitrate, NH4NO3, can decompose explosively when heated. 

NH4NO3 → N2O + 2H2O 

What are the changes in the oxidation numbers of the two nitrogen atoms in NH4NO3 when this 
reaction proceeds? 

A –2, –4 B +2, +6 C +4, –6 D +4, –4 

2 How does concentrated sulfuric acid behave when it reacts with sodium chloride? 

A as an acid only 

B as an acid and oxidising agent 

C as an oxidising agent only 

D as a reducing agent only 

3 In aqueous solution, the acid HIO disproportionates according to the following equation where m, 
n, p and q are simple whole numbers in their lowest ratios. 

mHIO → nI2 + pHIO3 + qH2O 

This equation can be balanced using oxidation numbers. 

What are the values for n and p? 
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4 Which pair of reagents will take part in a redox reaction? 

A CH3CH2OH + concentrated H2SO4 

B CH3CHO + Tollens’ reagent 

C CH3CO2C2H5 + dilute H2SO4 

D CH3COCH3 + Fehling’s solution 

5 Sulfur dioxide, SO2, is added to wines to prevent oxidation of ethanol by air. To determine the 

amount of SO2, a sample of wine is titrated with iodine, I2. In this reaction, one mole of SO2 is 

oxidised by one mole of I2. 

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

A +2 to +4 B +2 to +6 C +4 to +5 D +4 to +6 

6 In black and white photographic film, light converts silver chloride into metallic silver. After the film 

has been developed, the unreacted silver chloride is removed by reaction with sodium thiosulfate 
to produce a ‘fixed’ negative. 

AgCl + 2Na2S2O3 → 4Na+ + Cl 
– + [Ag(S2O3)2]

3–

What is the function of the thiosulfate ion? 

A to make the silver ions soluble 

B to oxidise the silver ions 

C to oxidise the silver metal 

D to reduce the silver ions 

7 Deposits of ammonium compounds have been discovered in areas of high atmospheric pollution. 

They are believed to arise from the following reaction. 

SO3 + H2O + 2NH3 → (NH4)2SO4 

What does not occur in this reaction? 

A acid / base neutralisation 

B dative bond formation 

C ionic bond formation 

D oxidation / reduction 
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8 Which conversion involves a reduction of chromium? 

A 2−

4 3

B 2−

4
CrO →

2−

72O

CrO → CrO

 Cr

C CrO2Cl2 →
2−

4
CrO

D CrO2Cl2 → Cr2O3

9 In an historically famous experiment Wöhler heated ‘inorganic’ ammonium cyanate in the 
absence of air. The only product of the reaction was ‘organic’ urea, CO(NH2)2. No other products 
were formed in the reaction. 

What is the formula of the cyanate ion present in ammonium cyanate? 

A CNO– B CNO2– C CO– D NO– 

10 Photochromic glass, used for sunglasses, darkens when exposed to bright light and becomes 
more transparent again when the light is less bright. The depth of colour of the glass is related to 
the concentration of silver atoms. 

The following reactions are involved. 

reaction 1 Ag+ + Cl
 –  Ag + Cl 

reaction 2 Cu+ + Cl → Cu2+ + Cl
 – 

reaction 3 Cu2+
 + Ag → Cu+ + Ag+ 

Which statement about these reactions is correct? 

A Cu+ and Cu2+ ions act as catalysts. 

B Cu+ ions act as an oxidising agent in reaction 2. 

C Reaction 2 is the one in which light is absorbed. 

D Ag+ ions are oxidised in reaction 1. 
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11 In the treatment of domestic water supplies, chlorine is added to the water to form chloric(I) acid, 
HClO. 

Cl2(aq) + H2O(I) → H+(aq) + Cl 

–(aq) + HClO(aq)

This reacts further to give the chlorate(I) ion. 

HClO(aq) + H2O(I) → H3O
+(aq) + ClO–(aq)

Both HClO and ClO– kill bacteria by oxidation. 

What is the change in oxidation number of chlorine in forming the chlorate(I) ion from the 
aqueous chlorine? 

A –1 B 0 C +1 D +2 

12 In an experiment, 50.0 cm3 of a 0.10 mol dm–3 solution of a metallic salt reacted exactly with 
25.0 cm3 of 0.10 mol dm–3 aqueous sodium sulphite. 

The half-equation for oxidation of sulphite ion is shown below. 

−2

3
SO (aq) + H2O(I) → SO

2−

4
(aq) + 2H+(aq) + 2e– 

If the original oxidation number of the metal in the salt was +3, what would be the new oxidation 
number of the metal? 

A +1 B +2 C +4 D +5 

13 The nickel-cadmium rechargeable battery is based upon the following overall reaction. 

Cd + 2NiOOH + 4H2O → Cd(OH)2 + 2Ni(OH)2.H2O 

What is the oxidation number of nickel at the beginning and at the end of the reaction? 
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14 In some early paintings, lead(II) carbonate was used as a white pigment. In the 19th century 
hydrogen sulphide from burning coal reacted with this pigment to form black lead(II) sulphide, 
PbS. The original colour of the painting may be restored by carefully treating the area with dilute 
hydrogen peroxide, producing lead(II) sulphate which is also white. 

What is the role of the hydrogen peroxide? 

A catalyst 

B oxidising agent 

C reducing agent 

D solvent 

15 A cheap carbon monoxide detector for a gas heater consists of a patch containing palladium 
chloride crystals. When carbon monoxide is present, the crystals turn from orange to black as the 
following reaction takes place. 

CO(g) + PdCl2(s) + H2O(l) → CO2(g) + Pd(s) + 2HCl(aq) 
orange black

Which is the element whose oxidation number decreases in this reaction? 

A carbon 

B chlorine 

C hydrogen 

D palladium 

16 Chlorine dioxide is produced on a large scale as it is used for bleaching paper pulp. It is made by 
the following reaction. 

− −2

4
2Cl O (aq) + SO2(g) → 2Cl O2(g) + SO (aq) 

How do the oxidation numbers of chlorine and sulphur change in this reaction? 

sulphurchlorine

A 

B 

C 

D 

decreases by 1 

decreases by 1 

decreases by 3 

decreases by 3 

increases by 1 

increases by 2 

increases by 1 

increases by 2 

3
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17 Which element has the same oxidation number in all of its known compounds?

A beryllium

B chlorine

C nitrogen

D sulphur

18 A weedkiller can be prepared by heating a bleach solution. 

3NaCl O
heat

bleach

2NaCl + NaCl O 3
weedkiller 

What are the oxidation states of chlorine in these three compounds? 

A –1 –1 +5 

B +1 –1 +5 

C +1 –1 +7 

D +2 +1 +7 

19 When ammonia is converted into nitric acid on a commercial scale, the following reactions can
occur.

In which reaction does the greatest change in oxidation number of the nitrogen occur?

reaction

A

B

C

D

4NH3 + 5O2 → 4NO + 6H2O

3NO2 + H2O → 2HNO3 + NO

2NO + O2 → 2NO2

4NH3 + 6NO → 5N2 + 6H2O
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20 Chlorine compounds show oxidation states ranging from –1 to +7.

What are the reagent(s) and conditions necessary for the oxidation of elemental chlorine into a
compound containing chlorine in the +5 oxidation state?

A AgNO3(aq) followed by NH3(aq) at room temperature

B concentrated H2SO4 at room temperature

C cold dilute NaOH(aq)

D hot concentrated NaOH(aq)
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Section B 

For each of the questions in this section, one or more of the three numbered statements 1 to 3 may 
be correct. 

Decide whether each of the statements is or is not correct (you may find it helpful to put a tick against 
the statements that you consider to be correct). 

The responses A to D should be selected on the basis of 

BA C D

1, 2 and 3 
are 

correct 

1 and 2 
only are 
correct 

2 and 3 
only are 
correct 

1 only 
is 

correct 

No other combination of statements is used as a correct response. 

21 Which reactions are redox reactions? 

 CaBr2 + 2H2SO4 → CaSO4 + Br2 + SO2 + 2H2O 1

2

3

 CaBr2 + 2H3PO4 → Ca(H2PO4)2 + 2HBr 

 CaBr2 + 2AgNO3 → Ca(NO3)2 + 2AgBr 

22 Disproportionation is the term used to describe a reaction in which a reactant is simultaneously 
both oxidised and reduced. 

To which incomplete equations does the term disproportionation apply? 

1 Cl2(g) + 2OH–(aq) → H2O(l) + Cl 
–(aq) + ……

2 3Cl2(g) + 6OH–(aq) → 3H2O(l) + ClO3
–(aq) + ……

3 2NO2(g) + H2O(l) → HNO3(aq) + …… 
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23 Ammonia and chlorine react in the gas phase. 

8NH3 + 3Cl2 → N2 + 6NH4Cl

Which statements are correct? 

1 

2 

3 

Ammonia behaves as a reducing agent. 

Ammonia behaves as a base. 

The oxidation number of the hydrogen changes. 

24 Chlorine reacts with hot concentrated aqueous sodium hydroxide according to the equation 

below. 

3Cl2(g) + 6NaOH(aq) → NaCl O3(aq) + 5NaCl (aq) + 3H2O(l) 

Which conclusions can be drawn from this information? 

1 

2 

3 

The oxidation state of the chlorine in one of the products is +5. 

The chlorine undergoes disproportionation. 

The sodium hydroxide acts as a reducing agent. 




