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REDOX MCQ 

Paper 1 
 

1 In which of the reactions is the underlined substance acting as a reducing agent? 
 

A  Cl2 + 2FeCl2  2FeCl3 
 B 2HCl + MgO  MgCl2 + H2O 

C  H2 + CuO  Cu + H2O 
D  ZnO + CO  Zn + CO2 

 

2 Disproportionation is a reaction in which the same element is both 
oxidised and reduced. 

 
Which reaction is an example of disproportionation? 

 
A Cl2    +  H2O   HClO  + HCl 
B  2Pb(NO3)2    2PbO + 4NO2 + O2 
C  Cu + 2H2SO4  CuSO4 + 2H2O + SO2 
D  Cu + 4HNO3  Cu(NO3)2 + 2H2O + 2NO2 

 
 
3 Acidified potassium manganate(VII) can be used to detect the presence of ethanol 

vapour in the breath of a person who has consumed alcohol. 
 
 
 
 
 
 
 
 
 

A colour change of the filter paper is observed. 
 

Which of the following conclusion about ethanol is observed? 
 

A It is a reducing agent because it reduces the oxidation state of the manganese. 
B  It is an alkali because the final colour is purple. 
C  It is an oxidising agent because the manganese atoms gain oxygen atoms. 
D  It is neutralised by acidified potassium manganate(VII) solution. 

 

4 Potassium ferrate, K2FeO4, has been described as a ‘green oxidising agent’ because the 
 by-products generated are environmentally-friendly. What are the ions in this compound? 

A  K+, FeO2- 
B K2 +, FeO4 – 

C K+, Fe6+, O2- 
D K2 +, Fe2+, O2- 
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5 The reactions shown may occur in the air during a thunder-storm. 
 

N2 + O2  2NO 
2NO + O2  2NO2 

NO + O3   NO2  + O2 
 

Which row shows what happens to the reactant molecules in each of these reactions? 
 

 N2 NO O3 

A oxidised oxidised oxidised 
B oxidised oxidised reduced 
C reduced reduced oxidised 
D reduced reduced reduced 

 

6 Chrysotile is a type of asbestos which is used in buildings for its flame-retarding and 
insulating properties. It has the formula Mg3Si2O5(OH)4. 

 
What is the oxidation state of silicon in this compound? 

 
A +2 
B -2 
C +4 
D -4 

 
7 Which equation does not represent a redox reaction? 
 

A 3Cl2(g) + 2Fe(s) →2FeCl3(s)  
B Ba2+(aq) + SO 2-(aq) → BaSO (s) 
C Fe2+(aq) + Mg(s) → Fe(s) + Mg2+(aq) 
D Zn(s) + 2HCl(aq) → ZnCl2(aq) + H2(g) 
 

8 Which of the following reactions is NOT a redox reaction? 
 

A KI + Br2  KBr + I2 

B CuO + H2SO4  CuSO4 + H2O 

C Mg + 2HCl  MgCl2 + H2 

D N2 + 3H2  2NH3 
 
 
 
9 The presence of ethanol vapour in the breath of a person who has very recently consumed 

alcohol can be detected using a filter paper moistened with acidified potassium 
dichromate(VI). 

 
If ethanol vapour is present, orange potassium dichromate(VI) spot will turn green. What 
does this suggest about the property of ethanol? 

 
A Ethanol acts as an indicator. 
B Ethanol acts as a drying agent. 
C Ethanol is a reducing agent. 
D Ethanol is an oxidising agent. 
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10 Disproportionation is a reaction in which the same element is both oxidised and reduced. 
 

Which reaction is an example of disproportionation? 
 

A 3Cu + 8HNO3 → 3Cu(NO3)2 + 2NO + 4H2O 
B 2KOH + H2SO4 → K2SO4 + 2H2O 
C 2NO2 + H2O → HNO3 + HNO2 

   D    2Pb(NO3)2 → 2PbO + 4NO2 + O2 
 

11 The equation below is one of the reactions which occur in catalytic converters. 
 

2C8H18(g) + 50NO(g) → 16CO2(g) + 25N2(g) + 18H2O(g) 
 

Which statement is correct? 
 

A Carbon dioxide is formed by the reduction of carbon containing compounds. 
B Nitrogen is produced by the oxidation of nitrogen monoxide. 
C Nitrogen monoxide is a reducing agent. 
D C8H18 is a reducing agent 

 
 
12 Acidified potassium manganate(VII) can be used to detect the presence of ethanol 

vapour in the breath of a person who has consumed alcohol. 
 

A colour change is observed. This shows that ethanol is 
 

A a reducing agent because it reduces the oxidation state of the manganese ions. 
B an alkali because the final colour is purple. 
C an oxidising agent because the manganese atoms gain oxygen atoms. 
D neutralised by acidified potassium manganate(VII) solution. 

 
 
13 In which of the following pairs is the oxidation number of chromium more than that of 

manganese? 
 
A K2CrO4 KMnO4 

B CrCl3 MnO2 

C Cr2 (SO4)3 MnSO4 

D K2Cr2O7 MnO4
- 
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14 The anti-cancer drug, cisplatin, has the formula Pt(NH3)2Cl2. In the human body, one of the 

chloride ions of cisplatin is replaced by one water molecule to form an aqua complex. 
 

Pt(NH3)2Cl2  +  H2O → [Pt(NH3)2(H2O)Cl]+ + Cl-  aqua complex 

 
What is the oxidation number of platinum in each of these substances? 

 
 cisplatin aqua complex 

A +2 +1 
B +2 +2 
C +4 +3 
D +4 +4 

 
15 Manganese(IV) oxide catalyses the decomposition of hydrogen peroxide (H2O2) into 

oxygen and water. 
Which curve represents the decomposition of 1.0 mol of hydrogen peroxide?  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
16 In which reaction is the underlined substance behaving as an oxidising agent? 
 

A BaCl2 + Na2SO4   →    BaSO4 + 2NaCl  

B 3CuO + 2NH3 →   3Cu + N2 + 3H2O  

C 2FeCl2 + Cl2 →   2FeCl3 

D 2NaI + Br2 →   2NaBr + l2 
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17 The oxide of titanium, TiO2, is used as a ‘whitener’ in toothpaste. It is obtained from 
the ore iron(II) titanate, FeTiO3. What is the change, if any, in the oxidation number of 
titanium in the reaction FeTiO3  TiO2? 

A   It is oxidized from +3 to +4.  

B   It is reduced from +3 to +2.  

C    It is reduced from +6 to +4. 

D   There is no change in the oxidation number. 

 

18 Disproportionation is a reaction in which the same element is both oxidised and reduced. 
 

Which reaction is an example of disproportionation? 
 

A 3Cu + 8HNO3 ➔ 3Cu(NO3)2 + 2NO + 4H2O 
B 2KOH + H2SO4 ➔ K2SO4 + 2H2O 
C 2NO2 + H2O ➔ HNO3 + HNO2 
D 2Pb(NO3)2 ➔ 2PbO + 4NO2 + O2 

 

19 Aqueous potassium iodide, KI(aq), can be used as a test reagent in redox reactions. 
 

Iodide ions are readily ……X…… A positive result for the test is when the solution 
changes colour from ……Y…… to ……Z…….. 

 
Which words correctly complete gaps X, Y and Z? 

 
 X Y Z 

A oxidised brown colourless 

B oxidised colourless brown 

C reduced brown colourless 

D reduced colourless brown 

20 Iron is extracted from its ore haematite, Fe2O3, by a reduction process in the blast 
furnace. 

 
Which equation for reactions in the blast furnace shows the formation of the reducing 
agent? 

 
A CaCO3 →CaO + CO2  
B CaO + SiO2 → CaSiO3  
C CO2 + C → 2CO 
D C + O2 → CO2 
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21 Which equation represents a redox reaction? 
 
 A  4CuO + CH4 → 4Cu + 2H2O + CO2 
 B  CuO + H2SO4 →  CuSO4 + H2O 

C    CuCO3 →  CuO + CO2 
D    CuSO4 + 2NaOH → Cu(OH)2 + Na2SO4 
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REDOX STRUCTURED QUESTIONS 

Paper 2 Section A 

1 The reaction below is an example of a redox reaction. 
 

…….I-(aq)   +   …….H+(aq)   +   …….H2O2(aq)    …….I2(aq) + ……H2O(l) 
 

(a) Balance the equation by inserting numbers (if necessary) on the dotted lines 
provided.                                                                                                        [1] 
 
  
 
  

 
(b) Identify the oxidising agent in this reaction. Explain your answer using oxidation 

states. 
 

 
 

………………………………………………………………………………………………[2] 
 

(c) What colour change will be seen when this reaction is carried out? 
 

 

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

[Total: 4] 
 

2 Name the following chemical processes. 
 

 reaction name of process 

(i) SiO2 + 2NaOH - Na2SiO3 + H2O  

(ii) H2SO4 + CaCl2 - 2HCl + CaSO4  

(iii) Fe
2+ →  Fe

3+ + e- 
 

(iv) MgBr2 + F2 - MgF2 + Br2  

(v) CuCO3 - CuO + CO2  

[5] 
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3 Coal is a fuel is made up of mostly elemental carbon.    
      
(a) 5 kg of impure coal is burnt in an excess of air. The CO2 produced was found to have  a 

volume of 9600 dm3. Calculate the percentage purity of the carbon in coal.   
  

 
 
 
 
 

[3] 
 

(b) It was found that the impurity of the coal was sulfur.    
  
The gas produced from burning sulfur was bubbled through aqueous potassium 
manganate(VII) and a colour change was observed.  

  
State:  

(i) The colour change observed  ________________        [1]  
(ii) The nature of the gas    ________________    [1]  

  

4 Hydrated iron(II) chloride can exist as a variety of hydrates, where the number of  molecules 
of water of crystallisation differs.  

      
  A sample of an unknown hydrated iron(II) chloride salt with formula FeCl2.nH2O  was 

weighed, and then heated strongly under a Bunsen flame. The mass was measured 
every minute until it reached a constant.  
  
The graph below shows how the mass changes over time.  
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(a) Determine the value of n.   
      

 
 
 
 
 

 [3] 
(b) Iron(II) chloride is prepared in a reaction as shown by the equation below:    

    
 Fe + 2 HCl → FeCl2 + H2    

    
Explain, in terms of changes in oxidation state, which substance is the reducing   agent.    

      
 [2] 
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ANSWERS FOR REDOX MCQ 

Paper 1 
 

1 In which of the reactions is the underlined substance acting as a reducing agent? 
 

A  Cl2 + 2FeCl2  2FeCl3 
 B 2HCl + MgO  MgCl2 + H2O 

C  H2 + CuO  Cu + H2O 
D  ZnO + CO  Zn + CO2 

 

2 Disproportionation is a reaction in which the same element is both 
oxidised and reduced. 

 
Which reaction is an example of disproportionation? 

 
A Cl2    +  H2O   HClO  + HCl 
B  2Pb(NO3)2    2PbO + 4NO2 + O2 
C  Cu + 2H2SO4  CuSO4 + 2H2O + SO2 
D  Cu + 4HNO3  Cu(NO3)2 + 2H2O + 2NO2 

 
 
3 Acidified potassium manganate(VII) can be used to detect the presence of ethanol 

vapour in the breath of a person who has consumed alcohol. 
 
 
 
 
 
 
 
 
 

A colour change of the filter paper is observed. 
 

Which of the following conclusion about ethanol is observed? 
 

A It is a reducing agent because it reduces the oxidation state of the manganese. 
B  It is an alkali because the final colour is purple. 
C  It is an oxidising agent because the manganese atoms gain oxygen atoms. 
D  It is neutralised by acidified potassium manganate(VII) solution. 

 

4 Potassium ferrate, K2FeO4, has been described as a ‘green oxidising agent’ because the 
 by-products generated are environmentally-friendly. What are the ions in this compound? 

A  K+, FeO2- 
B K2 +, FeO4 – 

C K+, Fe6+, O2- 
D K2 +, Fe2+, O2- 
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5 The reactions shown may occur in the air during a thunder-storm. 
 

N2 + O2  2NO 
2NO + O2  2NO2 

NO + O3   NO2  + O2 
 

Which row shows what happens to the reactant molecules in each of these reactions? 
 

 N2 NO O3 

A oxidised oxidised oxidised 
B oxidised oxidised reduced 
C reduced reduced oxidised 
D reduced reduced reduced 

 

6 Chrysotile is a type of asbestos which is used in buildings for its flame-retarding and 
insulating properties. It has the formula Mg3Si2O5(OH)4. 

 
What is the oxidation state of silicon in this compound? 

 
A +2 
C -2 
C +4 
D -4 

 
7 Which equation does not represent a redox reaction? 
 

A 3Cl2(g) + 2Fe(s) →2FeCl3(s) 
B Ba2+(aq) + SO 2-(aq) → BaSO (s) 
C Fe2+(aq) + Mg(s) → Fe(s) + Mg2+(aq) 
D Zn(s) + 2HCl(aq) → ZnCl2(aq) + H2(g) 
 

8 Which of the following reactions is NOT a redox reaction? 
 

A KI + Br2  KBr + I2 

B CuO + H2SO4  CuSO4 + H2O 

C Mg + 2HCl  MgCl2 + H2 

D N2 + 3H2  2NH3 
 
 
 
9 The presence of ethanol vapour in the breath of a person who has very recently 

consumed alcohol can be detected using a filter paper moistened with acidified potassium 
dichromate(VI). 

 
If ethanol vapour is present, orange potassium dichromate(VI) spot will turn green. What 
does this suggest about the property of ethanol? 

 
A Ethanol acts as an indicator. 
B Ethanol acts as a drying agent. 
C Ethanol is a reducing agent. 
D Ethanol is an oxidising agent. 
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10  Disproportionation is a reaction in which the same element is both oxidised and r
 educed. 
 

Which reaction is an example of disproportionation? 
 

A 3Cu + 8HNO3 → 3Cu(NO3)2 + 2NO + 4H2O 
B 2KOH + H2SO4 → K2SO4 + 2H2O 
C 2NO2 + H2O → HNO3 + HNO2 
D 2Pb(NO3)2 → 2PbO + 4NO2 + O2 

 

11  The equation below is one of the reactions which occur in catalytic converters. 
 

2C8H18(g) + 50NO(g) → 16CO2(g) + 25N2(g) + 18H2O(g) 
 

Which statement is correct? 
 

A Carbon dioxide is formed by the reduction of carbon containing compounds. 
B Nitrogen is produced by the oxidation of nitrogen monoxide. 
C Nitrogen monoxide is a reducing agent. 
D C8H18 is a reducing agent 

 
 
12 Acidified potassium manganate(VII) can be used to detect the presence of ethanol 

vapour in the breath of a person who has consumed alcohol. 
 

A colour change is observed. This shows that ethanol is 
 

A a reducing agent because it reduces the oxidation state of the manganese ions. 
B an alkali because the final colour is purple. 
C an oxidising agent because the manganese atoms gain oxygen atoms. 
D neutralised by acidified potassium manganate(VII) solution. 

 
 
13 In which of the following pairs is the oxidation number of chromium more than that of 

manganese? 
 
A K2CrO4 KMnO4 

B CrCl3 MnO2 

C Cr2 (SO4)3 MnSO4 

D K2Cr2O7 MnO4
- 
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14 The anti-cancer drug, cisplatin, has the formula Pt(NH3)2Cl2. In the human body, one of 

the chloride ions of cisplatin is replaced by one water molecule to form an aqua complex. 
 

Pt(NH3)2Cl2  +  H2O → [Pt(NH3)2(H2O)Cl]+ + Cl-  aqua complex 

 
What is the oxidation number of platinum in each of these substances? 

 
 cisplatin aqua complex 

A +2 +1 
B +2 +2 
C +4 +3 
D +4 +4 

 
15 Manganese(IV) oxide catalyses the decomposition of hydrogen peroxide (H2O2) into 

oxygen and water. 
Which curve represents the decomposition of 1.0 mol of hydrogen peroxide? Ans: D 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

16 In which reaction is the underlined substance behaving as an oxidising agent? 
 

A BaCl2 + Na2SO4   →    BaSO4 + 2NaCl  

B 3CuO + 2NH3 →   3Cu + N2 + 3H2O  

C 2FeCl2 + Cl2 →   2FeCl3 

D 2NaI + Br2 →   2NaBr + l2 
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17 The oxide of titanium, TiO2, is used as a ‘whitener’ in toothpaste. It is obtained from 
the ore iron(II) titanate, FeTiO3. What is the change, if any, in the oxidation number 
of titanium in the reaction FeTiO3  TiO2? 

A   It is oxidized from +3 to +4.  

B   It is reduced from +3 to +2.  

C    It is reduced from +6 to +4. 

D   There is no change in the oxidation number. 

18 Disproportionation is a reaction in which the same element is both oxidised and reduced. 
 

Which reaction is an example of disproportionation? 
 

A 3Cu + 8HNO3 ➔ 3Cu(NO3)2 + 2NO + 4H2O 
B 2KOH + H2SO4 ➔ K2SO4 + 2H2O 
C 2NO2 + H2O ➔ HNO3 + HNO2 
D 2Pb(NO3)2 ➔ 2PbO + 4NO2 + O2 

 

19 Aqueous potassium iodide, KI(aq), can be used as a test reagent in redox reactions. 
 

Iodide ions are readily ……X…… A positive result for the test is when the solution 
changes colour from ……Y…… to ……Z…….. 

 
Which words correctly complete gaps X, Y and Z? 

 
 X Y Z 

A oxidised brown colourless 

B oxidised colourless brown 

C reduced brown colourless 

D reduced colourless brown 

20 Iron is extracted from its ore haematite, Fe2O3, by a reduction process in the blast 
furnace. 

 
Which equation for reactions in the blast furnace shows the formation of the reducing 
agent? 

 
A CaCO3 →CaO + CO2  
B CaO + SiO2 → CaSiO3  
C CO2 + C → 2CO 
D C + O2 → CO2 

21 Which equation represents a redox reaction? 
 

A 4CuO + CH4 → 4Cu + 2H2O + CO2 
B CuO + H2SO4 →  CuSO4 + H2O 
C CuCO3 →  CuO + CO2 
D CuSO4 + 2NaOH → Cu(OH)2 + Na2SO4 
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ANSWERS FOR REDOX STRUCTURED QUESTIONS 

Paper 2 Section A 

1 The reaction below is an example of a redox reaction. 
 

…….I-(aq)   +   …….H+(aq)   +   …….H2O2(aq)    …….I2(aq) + ……H2O(l) 
 

(a) Balance the equation by inserting numbers (if necessary) on the dotted lines 
provided.                                                                                                        [1] 

2
 2
 (1)  →    (1)
 2 

 
(b) Identify the oxidising agent in this reaction. Explain your answer using oxidation 

states. 
 

H2O2 is the oxidizing agent. 
It oxidizes I± to I2 which increases in oxidation number from -1 (I±) to 0 (I2). 

………………………………………………………………………………………………[2] 
 

(c) What colour change will be seen when this reaction is carried out? 
 

Colourless solution turns yellow/ brown 

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

[Total: 4] 
 

2 Name the following chemical processes. 
 

 reaction name of process 

(i) SiO2 + 2NaOH - Na2SiO3 + H2O Neutralization  

(ii) H2SO4 + CaCl2 - 2HCl + CaSO4 Precipitation 

(iii) Fe
2+ →  Fe

3+ + e- 
Oxidation 

(iv) MgBr2 + F2 - MgF2 + Br2 displacement/ redox· · 

(v) CuCO3 - CuO + CO2 thermal decomposition l decomposition 

[5] 
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3 Coal is a fuel is made up of mostly elemental carbon.    
      

(a) 5 kg of impure coal is burnt in an excess of air. The CO2 produced was found to 
have  a volume of 9600 dm3. Calculate the percentage purity of the carbon in coal. 
  

  

 C(s) + O2(g) à CO2(g) 
no of moles of CO2 = 9600 ÷ 24 = 400.00 mol (5 sf) [1] 
1 mole of CO2 is produced from 1 mole of C 
hence, no of moles of C is 400.00 mol 
mass of C = 400.00 × 12 = 4800.0 g [1] 
percentage purity = (4800.0 ÷ 5000) × 100% = 96.0% (3 sf) [1] 

 [3] 
 

(b) It was found that the impurity of the coal was sulfur.    
  
The gas produced from burning sulfur was bubbled through aqueous potassium 
manganate(VII) and a colour change was observed.  

  
State:  

a. The colour change observed   purple to colourless       
 [1]  

b. The nature of the gas     reducing agent   
 [1]  

  

4 Hydrated iron(II) chloride can exist as a variety of hydrates, where the number of  
molecules of water of crystallisation differs.  

      
  A sample of an unknown hydrated iron(II) chloride salt with formula FeCl2.nH2O  was 

weighed, and then heated strongly under a Bunsen flame. The mass was measured 
every minute until it reached a constant.  
  
The graph below shows how the mass changes over time.  
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(a) Determine the value of n.   
      

 mass of water = 50.0 g – 31.9 g = 18.1 g 
 no of moles of water = 18.1 g ÷ 18 = 1.0056 mol (5 sf) [1] 
no of moles of iron(II) chloride = 31.9 g ÷ 127 = 0.25118 mol (5 sf) [1] 
mole ratio of iron(II) chloride : water = 0.25118 : 1.0056 = 1 : 4.00 (3 sf) 
hence, n = 4 (nearest whole number) [1] 

 [3] 
(b) Iron(II) chloride is prepared in a reaction as shown by the equation below:    

    
 Fe + 2 HCl → FeCl2 + H2    

    
Explain, in terms of changes in oxidation state, which substance is the reducing   agent.    

      
The reducing agent is Fe. Its oxidations state increased from 0 in Fe to +2 in FeCl2  
OR it reduced H from +1 in HCl to 0 in H2.. [2] 
 


