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You are advised to spend 35 minutes answering these questions 

QUESTION ONE:  Oxidation numbers 

(a) Complete the following table by writing the oxidation number of manganese in each of the 

following compounds. 

 

 Oxidation Number of Mn 

KMnO4  

MnCl2  

MnO2  

K2MnO4  

 

 

 

(b) Two reactions are represented by the equations below 

  Reaction 1      MnO2 + 4HCl        MnCl2  +  Cl2 + H2O 

 Reaction 2       2AlCl3 + 3Mn        2Al + 3MnCl2 

Explain, using oxidation numbers, why each of these reactions are classed as oxidation–
reduction reactions. 

 _______________________________________________________________________________  

 _______________________________________________________________________________  

 _______________________________________________________________________________  

 _______________________________________________________________________________  

 _______________________________________________________________________________  
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(c) Equal volumes of acidified potassium permanganate, KMnO4(aq), and iron(II) sulfate, 

FeSO4(aq), are mixed.  

 (i)  Describe the overall colour change for the reaction and link the different colours to the 

species involved. 

 _______________________________________________________________________________  

 _______________________________________________________________________________  

 _______________________________________________________________________________  

 _______________________________________________________________________________  

 (ii) Balance the two ion-electron half equations below and write an overall equation for the 

reaction taking place in acid solution. 

 Fe
2+ 

 Fe
3+

 

   MnO4
–
  Mn

2+
  

Overall equation 

 

 

 

     (iii)Discuss the role of the oxidant and the reductant in the reaction above. Include the identity 

of the oxidant and the reductant in your answer. 

 _______________________________________________________________________________  

 _______________________________________________________________________________  

 _______________________________________________________________________________  

 _______________________________________________________________________________  

 _______________________________________________________________________________  
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QUESTION TWO 

When chlorine gas is bubbled into solutions of sodium bromide and sodium iodide a reddish-brown 

colour develops (reactions A to B below). However, when chlorine gas is bubbled into a solution of 

sodium fluoride no colour is seen to develop (reaction C). 

   A                                                   B                                                      C 

sodium bromide
solution

chlorine gas

reddish-brown
colour in solution sodium iodide

solution

chlorine gas

reddish-brown
colour in solution sodium fluoride

solution

chlorine gas

no colour change
colour in solution

 

 

Discuss the oxidation-reduction processes in the reactions described above. 

  

In your answer you should: 

 link the observations to the species involved  

 identify the oxidant and reductant  

 write balanced equations  

 justify the term oxidation-reduction for the reactions which take place 

 _______________________________________________________________________________  

 _______________________________________________________________________________  

 _______________________________________________________________________________  

 _______________________________________________________________________________  

 _______________________________________________________________________________  

 _______________________________________________________________________________  

 _______________________________________________________________________________  

 _______________________________________________________________________________  

 _______________________________________________________________________________  

 _______________________________________________________________________________  
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QUESTION THREE:    

(a)  The salt lithium chloride (LiCl) is melted and electrolysed using graphite electrodes. 

(i) Label the diagram of the electrolytic cell below with 

 the anode   

 the cathode     

 the direction of the electron flow  

 

(ii) Write equations for the reactions occurring at each electrode in the box beside the electrode. 
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(b) Two electrolytic cells containing copper chloride solutions are shown below. 

 

Discuss the reactions which occur as these cells are operated. 

In your answer, for each of the cells, 

 describe the changes that will be observed  

 account for these changes 

 write balanced ionic equations for the reactions that occur. 

 _______________________________________________________________________________  

 _______________________________________________________________________________  

 _______________________________________________________________________________  

 _______________________________________________________________________________  

 _______________________________________________________________________________  

 _______________________________________________________________________________  

 _______________________________________________________________________________  

 _______________________________________________________________________________  

 _______________________________________________________________________________  

 _______________________________________________________________________________  

 

 

  


