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Examination Guidelines 
 
Chemical Change (Grade 12)  
Electrochemical cells  
(This section must be read in conjunction with the CAPS, p. 55.)  
 
Electrolytic cells and galvanic cells  

• Define the electrolytic cell as an electrochemical cell that converts electrical energy to chemical 
energy. It is a non-spontaneous. 

• Define the galvanic (voltaic) cell as an electrochemical cell that converts chemical energy to 
electrical energy. It is spontaneous.  

• Define an electrolyte as a solution/liquid/dissolved substance that conducts electricity through the 
movement of ions.  

 
Understanding the processes and redox reactions taking place in electrolytic cells  

• Describe the movement of ions in the solution.  

• State the direction of electron flow in the external circuit.  

• Write equations for the half-reactions taking place at the anode and cathode.  

• Write down the overall cell reaction by combining two half-reactions.  

• Describe, using half-reactions and the equation for the overall cell reaction as well as the layout of 
the particular cell using a schematic diagram, the following electrolytic process:  
o The decomposition of copper (II) chloride  
o Electroplating a metal by another metal  

 

Understanding the processes and redox reactions taking place in galvanic cells  

• Describe the movement of ions in the solutions and through the salt bridge.  

• State the direction of electron flow in the external circuit.  

• Write down the half-reactions that occur at the electrodes.  

• State the function of the salt bridge.  

• Name the components of a galvanic cell.  

• State the functions of all components of a galvanic cell.  

• Use cell notation or diagrams to represent a galvanic cell.  

• When writing cell notation, the following convention should be used:  
o Cell terminals (electrodes) are written on the outside of the cell notation.  
o Active electrodes:  reducing agent | oxidised species || oxidising agent | reduced species  

• Predict the half-cell in which oxidation will take place when two half-cells are connected.  

• Predict the half-cell in which reduction will take place when connected to another half-cell.  

• Write down the overall cell reaction by combining two half-reactions.  

• Use the Table of Standard Reduction Potentials to calculate the emf of a standard galvanic cell.  

• Use a positive value of the standard emf as an indication that the reaction is spontaneous under 
standard conditions.  

• Determine the electrode potential of a galvanic cell, e.g. Cu-Zn cell or any other galvanic cell.  
 
Standard conditions  

• Write down the standard conditions under which standard electrode potentials are determined.  
 
Alternate Energies  
Discuss the following alternate energies:  

• Biodiesel  

• Fuel cell  

• Photovoltaic cell  

• Discuss the use of alternate energies and their environmental impact.  
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TERM DEFINITION 

Galvanic cell A cell in which chemical energy is converted into electrical energy. A 

galvanic (voltaic) cell has self-sustaining electrode reactions. 

Electrolytic cell A cell in which electrical energy is converted into chemical energy. 

Redox reaction A reaction in which an electron transfer takes place. 

Oxidation A loss of electrons. / An increase in oxidation number. 

Reduction A gain of electrons. / A decrease in oxidation number. 

Oxidising agent A substance that is reduced / gains electrons / whose oxidation number 

decreases. 

Reducing agent A substance that is oxidised / loses electrons / whose oxidation number 

increases. 

Anode The electrode where oxidation takes place. 

Cathode The electrode where reduction takes place. 

Electrolyte A solution that conducts electricity through the movement of ions. 

Electrolysis The chemical process in which electrical energy is converted to 

chemical energy OR the use of electrical energy to produce a chemical 

change. 

Salt bridge The connection between two half-cells needed to ensure electrical 

neutrality in the cell. OR: A component used in a galvanic cell to 

complete the circuit. 

Electrodes An electrical conductor used in a galvanic cell to make contact with a 

non-metallic part of the circuit, e.g. the electrolyte. 

 

 

 

 

Terms and Definitions 
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Worked Example 1 

 

Solutions 

 

 

Worked Example 2 

 

 

1.1 Cu is oxidized✓✓ (2) 
1.2 Ag⁺ ions are reduced✓✓ (2) 
1.3 Cu → Cu²⁺ + 2e⁻ ✓✓ ✓ (2) 
1.4 2Ag⁺ + 2e⁻ → 2Ag ✓✓✓ (3) 
1.5 Reducing agent: Cu ✓✓ 

Oxidising agent: Ag⁺✓✓ 

 
(4) 

  [16] 

 Consider the reaction represented by the following equation:  
 2Ag+(aq) + Cu(s) → 2Ag + Cu2+(aq)  
1.1 Identify the substance that is oxidised. (2) 
1.2 Identify the substance that is reduced. (2) 
1.3 Write the oxidation half-reaction. (3) 
1.4 Write the reduction half-reaction. (3) 
1.5 Identify the reducing agent and the oxidising agent. (4) 
  [16] 

 Study the diagram of an electrochemical cell is given below and then 
answer the question that follows. 

 

   

2.1 Identify the type of electrochemical cell shown in the diagram. (2) 
2.2 State the energy conversion that takes place in this cell. (2) 
2.3 Name electrode A and electrode B. (2) 
2.4 Write the half-reaction that takes place at electrode A. (3) 
2.5 Write the half-reaction that takes place at electrode B. (3) 
2.6 State the movement of ions in the electrolyte during electrolysis. (4) 
  [16] 
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Solutions 

 

ACTIVITY 1 

 A solution of Tin(II)nitrate, Sn(NO3)2, is used to plate tin metal onto a ring 
made of steel. A simplified diagram of such an electroplating cell is shown 
below.  

 

 

 

 

1.1 Define the term electrolyte. (2) 
1.2 Is the above cell SPONTANEOUS or NON-SPONTANEOUS? (1) 
1.3 Give a reason to support your answer to QUESTION 1.2. (1) 
1.4 Redraw ONLY the power source and indicate the polarity (positive and 

negative). 
(2) 

1.5 Identify an anion in Sn(NO3)2. (1) 
1.6 Write down the half-reaction that takes place at the ring. (2) 
1.7 Give a reason why the concentration of Tin(II)nitrate remains constant. (1) 
   [10] 

 

 

 

 

2.1 Electrolytic cell ✓✓ (2) 

2.2 Electrical energy to Chemical energy ✓✓ (2) 

2.3 Electrode A is the Anode ✓ 

Electrode B is the Cathode ✓  

 
(2) 

2.4 2Cl⁻ → Cl₂ + 2e⁻ ✓✓✓ (3) 

2.5 Cu²⁺ + 2e⁻ → Cu ✓✓✓ (3) 

2.6 Cu²⁺ moves to the cathode ✓✓ 

Cl⁻ moves to the anode ✓✓ 

 
(4) 

  [16] 



Page 10 of 17 

 

ACTIVITY 2 

 The diagram below represents an electrolytic cell that can be used to 
electroplate an iron spoon with silver. 

 

   

2.1 Define the term electrolyte. (2) 
2.2 Is the reaction taking place in this electrochemical cell SPONTANEOUS or NON-

SPONTANEOUS? 
 
(1) 

2.3 Write down the half-reaction that occurs at the iron spoon (3) 
2.4 Write down the NAME or FORMULA of the reducing agent in the cell. 

Give a reason for your answer. 
 
(2) 

2.5 Which electrode, the SPOON or SILVER, is the cathode? Give a 
reason for your answer. 

 
(2) 

   [10] 
 

ACTIVITY 3 

 The electrochemical cell below makes use of carbon electrodes to 
decompose copper(ll)chloride. 

 

   

3.1 Define the following terms:  
 3.1.1 Anode (2) 
 3.1.2 Electrolysis (2) 
3.2 Write down:   
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 3.2.1 A balanced half-reaction that occurs at the anode   (2) 
 3.2.2 NAME of a half-reaction that occurs at the cathode (1) 
3.3 Write down the NAME or FORMULA of:   
 3.3.1 An oxidising agent  (1) 
 3.3.2 A reducing agent  (1) 
3.5 During the reaction in the above cell, bubbles were observed on one of 

the electrodes. Give the NAME of the chemical substance causing the 
bubbles. 

 
 
(2) 

   [10] 
 

ACTIVITY 4 

 The electrochemical cell below is set up to demonstrate the purification of 
copper.  

 

   

4.1 Write down the type of electrochemical cell illustrated above. (2) 
 The graphs below show the change in mass of the electrodes whilst 

the cell is in operation. 
 

   

4.2 Define a reducing agent in terms of electron transfer. (2) 
4.3 Which graph represents the change in mass of electrode A? (1) 
4.4 Write down the half-reaction that takes place at electrode A. (2) 
   [7] 
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Worked Example 1 

 

Solutions 

 

Worked Example 2 

 

 The Grade 12 learners conducted an experiment to determine the emf of 
an Al–Cu galvanic cell under standard conditions. 

 

   
1.1 State the standard conditions under which the emf of the cell is 

determined. 
 
(3) 

1.2 Identify the anode in the Al–Cu galvanic cell. (1) 
1.3 Identify the cathode in the Al–Cu galvanic cell. (1) 
1.4 Write the reduction half-reaction occurring at the copper electrode. (3) 
1.5 Write the oxidation half-reaction occurring at the aluminium electrode. (3) 
1.6 State the direction of electron flow in the external circuit. (2) 
  [16] 

1.1 • Temperature = 25 °C (298 K) ✓ 

• Concentration of solutions = 1 mol·dm⁻³ ✓ 

• Pressure of gases = 101,3 kPa (1 atm) ✓ 

 
 
(3) 

1.2 Aluminium (Al) electrode. ✓ (1) 
1.3 Copper (Cu) electrode. ✓ (1) 
1.4 Cu2+ (aq) + 2e− →Cu(s) ✓✓✓ (3) 
1.5 Al(s)→Al3+ (aq) +3e− ✓✓✓ (3) 
1.6 Electrons flow from the aluminum electrode to the copper electrode. ✓✓ (2) 
  [16] 

 Study the information below and answer the questions that follow. 

A copper electrode is connected to an unknown metal electrode; X. Metal X has a 

higher reducing ability than copper. The cell reaction is spontaneous and 

exothermic. 

The cell notation is: 

X(s)   ∣   X2+(𝑎𝑞)   ∣∣   Cu
2+(𝑎𝑞)   ∣   Cu(s)  

 
The initial voltmeter reading is 1.10 V. 

 

   
2.1 Identify the type of electrochemical cell represented above. (2) 
2.2 State the energy conversion that takes place in this cell. (2) 
2.3 Which electrode is the anode? (1) 
2.4 State the process that occurs at the anode. (1) 
2.5 Write the oxidation half-reaction taking place at the anode. (3) 
2.6 State the direction of electron flow in the external circuit. (2) 
  [11] 
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Solutions 

 

ACTIVITY 5 

5.1 The cell notation below represents an electrochemical cell:  
 Cu/Cu2+ (1 mol.dm-3) // Ag+ (1 mol.dm-3) / Ag 298 K/25 ºC  
 5.1.1 What energy conversion is taking place in the above cell? (2) 
 5.1.2 Write down TWO indicators from the cell notation that prove 

that the cell is operating under standard conditions. 
 
(2) 

5.2 Write down a balanced half-reaction that occurs at the:  
 5.2.1 Cathode (2) 
 5.2.2 Anode (2) 
5.3 Use calculations to conclude whether the reaction is SPONTANEOUS or 

NON-SPONTANEOUS. 
 
(5) 

5.5 Give a reason for the answer to QUESTION 5.3. (1) 
  [14] 

 

ACTIVITY 6 

 Study the following diagram of a Galvanic cell.  
 

 

 

6.1 Give two reasons why the above cell can be classified as a galvanic cell. (2) 
6.2 Use a calculation to identify electrode X  

(4) 
6.3 Name component P and give one function of this component in this cell. (2) 
6.4 Is the Zinc in this cell the oxidizing agent or the reducing agent? (1) 
6.5 Write down the half reaction that occur at the cathode of this cell. (2) 
6.6 Write down the cell notation of the electrochemical cell above. (3) 
   [14] 

 

2.1 Galvanic (Voltaic) cell. ✓✓ (2) 

2.2 Chemical energy is converted into electrical energy. ✓✓ (2) 

2.3 Electrode X is the anode. ✓  (1) 

2.4 Oxidation ✓ (1) 
2.5 X(s) → X2+ (aq) + 2e− ✓✓✓ (3) 
2.6 Electrons flow from the X electrode to the Cu electrode. ✓✓ (2) 

  [11] 
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ACTIVITY 7 

 Learners performed an experiment to determine the electrode potential of 
an electrochemical cell under standard conditions. They assembled the 
apparatus, as shown in the diagram below.  

 

 

 

 

7.1 State the energy conversion taking place in this cell. (2) 
7.2 Write down a balanced net ionic reaction of the cell. (2) 
7.3 In which direction will the SO42- ions migrate through the salt bridge? 

Write down only FROM Zn TO Mg or FROM Mg TO Zn. 
 
(1) 

7.4 Is the cell reaction spontaneous or non-spontaneous? (1) 
7.5 Calculate the emf of the cell. (1) 
7.6 Component A is removed.  
 7.6.1 Write down the NAME of component A. (1) 
 7.6.2 Will the light bulb glow? Write down YES or NO. (1) 
 7.6.3 Explain the answer to QUESTION 7.2.2. (2) 
   [14] 
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   X(s)   ∣     X  2 +  ( a q )    ∣ ∣      Cu  2 +  ( a q )    ∣   Cu(s)

