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1. Metals can lose electrons to form positive ions (oxidation), and metal ions can gain electrons to form
neutral atoms (reduction).

a) Na = Na*+ e (1 mark)
b) K*+e — K (1 mark)

c) Mg — Mg* + 2e” (1 mark)
d) Ca**+2e” — Ca (1 mark)
e) Al = AP*+ 3e” (1 mark)
f) Fe3*+3e” — Fe (1 mark)
Total: 6 marks

(Total for Question 1 is 6 marks)

2. Some non-metals, such as hydrogen and the halogens, exist as diatomic molecules, containing two
atoms. The half-equations for their reactions involve these molecules.

a) Cl,+2e” — 2CI° (1 mark)
b) 2Br~ — Br, + 2e” (1 mark)
c) 2H*+2e~ — H, (1 mark)
d) 217 = I+ 2e” (1 mark)
e) 2F > F,+ 2e” (1 mark)
f) 2H*+2e~ — H, (1 mark)
Total: 6 marks

(Total for Question 2 is 6 marks)
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The formation of oxygen gas (O,) is a common process at the positive electrode (anode) during the
electrolysis of some compounds. Complete and balance the following half-equations.

a) 20* — 0, +4e” (1 mark)

b) Cu?**+20* — Cu+ 0, + 2e” (1 mark)
c) Fe** — Fe** +e” (1 mark)

Total: 3 marks

(Total for Question 3 is 3 marks)

When aqueous solutions are electrolysed, water molecules (H,0) can sometimes react instead of the
solute ions. This produces hydrogen gas at the cathode or oxygen gas at the anode.

a) 40H™ = 0O, + 2H,0 + 4e” (1 mark)
b) 2H,0 + 2e~ — H, + 20H" (1 mark)
c) 2H,0 — O, + 4H* + 4e” (1 mark)
d) 40H" = 0, + 2H,0 + 4e” (1 mark)
e) 2H,0 — O, + 4H* + 4e” (1 mark)

Total: 6 marks

(Total for Question 4 is 7 marks)

The following half-equations involve more complex ions and molecules.
To solve them, you may need to balance multiple elements as well as the charge.

a) H,0,+ 2H* + 2e- — 2H,0 (3 marks)

b) MnO, + 4H* + 2e — Mn?* + 2H,0 (3 marks)
c) SOz +H,0 — S04% + 2H*+ 2e” (2 marks)
d) Cr,0,4 4+ 14H* 4+ 6e” — 2Cr3* + 7H,0 (4 marks)
Total: 6 marks

(Total for Question 5 is 12 marks)
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6. Question: The following pairs of half-equations have the same number of electrons. Combine each
pair to write the full balanced redox equation.

a) Reaction: Iron(ll) ions reacting with Silver ions.

Oxidation: Fe?* — Fe3* + e-
Reduction: Ag* + e~ — Ag

Fe?* + Ag* — Fe** + Ag (2 marks)
Total: 2 marks

b) Reaction: A zinc atom reacting with a copper(ll) ion (the basis of the Daniell cell).

Oxidation: Zn — Zn?* + 2e”

Reduction: Cu®* + 2e” — Cu
Zn + Cu** = Zn** + Cu (2 marks)
Total: 2 marks

c) Reaction: Magnesium metal reacting with hydrogen ions from an acid.

Oxidation: Mg — Mg?* + 2e”

Reduction: 2H* + 2e™ — H,
Mg + 2H* > Mg?* + H, (2 marks)
Total: 2 marks

d) Reaction: The formation of sodium chloride from its elements.

Oxidation: Na — Na* + e~

Reduction: Cl, + 2e™ — 2CI”
2Na + Cl; — 2Na* + 2CI (2 marks)
Total: 2 marks

e) Reaction: Aluminium metal reacting with copper(ll) ions.

Oxidation: Al = AB* + 3e”

Reduction: Cu?** + 2e” — Cu
2Al + 3Cu?* — 2AP*+ 3Cu (2 marks)
Total: 2 marks

(Total for Question 6 is 10 marks)
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7. These questions involve more complex reactants, often in acidic solutions (indicated by H*). Use the
skills you have learned to balance the electrons and combine the provided half-equations.

a) Reaction: Iron(ll) ions (Fe?*) are oxidised by the permanganate ion (MnQ,”) in an acidic solution.

Oxidation: Fe?* — Fe3* + e~

Reduction: MnO,~ + 8H* 4+ 5~ = Mn?* + 4H,0

SFe2t + MnO,;~ + 8H* — 5Fe3* + Mn2* + 4H,0 (3 marks)
Total: 3 marks

b) Reaction: lodide ions (I7) are oxidised by the dichromate ion (Cr,0,27) in an acidic solution.

Oxidation: 21" = |, + 2e-
Reduction: Cr,0,%~ + 14H* + 6e~ — 2Cr3* + 7H,0

6l + Cr,07% + 14H* — 3l + 2Cr®** + 7H,0 (3 marks)
Total: 3 marks

(Total for Question 7 is 6 marks)
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