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1. Explain what an indicator is.
It is a chemical substance that changes colour 
when it comes into contact with an acid or an 
alkali.

2.1 Explain what corrosion is.
It is a chemical reaction whereby a metal reacts with 
oxygen to form a metal oxide.
The metal is broken down.

2.2 Give the chemical equation of the rusting process.
4Fe + 3O2 + 𝓍H2O → 2Fe2O3⋅𝓍H2O



3. What type of products form when metals and non-
metals react with oxygen?

Oxides

4 When the metal, sodium (Na), reacts with oxygen, the 
product sodium oxide (Na2O) is formed. The reaction 
can be represented as follows:

4.1 Write down a word equation for the reaction.
Sodium + oxygen → sodium oxide



4.2 Balance the reaction by making use of suitable 
diagrams.



4.3 Name the compound(s) in the reaction.
Sodium oxide

4.4 Can sodium oxide be classified as a basic or an acidic 
oxide? Motivate your answer.

It is a basic oxide. Sodium is a metal and all metal oxides 
are basic oxides.

5 When the metal potassium (K) reacts with oxygen, 
potassium oxide (K2O) forms.

5.1 Write down a word equation for the reaction.
Potassium + oxygen → potassium oxide



5.2 Represent the balanced reaction between 
potassium and oxygen by using diagrams.

6 When aluminium (Aℓ) reacts with oxygen, the product 
that forms is aluminium oxide (Aℓ2O3).
The reaction can be represented b.m.o. diagrams as 
follows:



6.1 Write a word equation for the reaction.
Aluminium + oxygen → aluminium oxide

6.2 Balance the reaction by using diagrams.



6.3 How many oxygen molecules (O2) are required on 
the LHS to form four aluminium oxide particles
(Aℓ2O3) on the RHS?

Ratio: O2 : Aℓ2O3

3 : 2
6 : 4; therefore six oxygen atoms which means three molecules.

6.4 How many aluminium oxide units (Aℓ2O3) will form on the 
RHS if eight aluminium atoms are used on the LHS? Assume 
sufficient oxygen is available.

Ratio: Aℓ : Aℓ2O3

4 : 2
8 : 4; dus vier eenhede vorm.



6.5 Name the compound(s) in the reaction.
Aluminium oxide

6.6 Can aluminium oxide be classified as a basic or acidic 
oxide? Motivate your answer.

It is a metal oxide. Aluminium is a metal.

7 When the non-metal nitrogen (N2) reacts with oxygen, one of 
the products that can form is nitrogen monoxide (NO). The 
reaction can be represented b.m.o. diagrams as follows:



7.1 Write down a word equation for the reaction.
Nitrogen + oxygen → nitrogen monoxide

7.2 Balance the equation using diagrams.

7.3 How many nitrogen monoxide molecules (NO) will 
form on the RHS if:



7.3.1 four nitrogen molecules (N2) are used on the 
LHS? Assume sufficient oxygen is available.

Ratio:N2 : NO
1 : 2
4 : 8; therefore four NO molecules

7.3.2 six oxygen molecules (O2) are used on the LHS? 
Assume sufficient nitrogen is available.

Ratio:: O2 : NO
1 : 2
6 : 12; therefore twelve NO molecules



8. Three metals (calcium, zinc and copper) are burnt 
in oxygen and the products are dissolved in
water. 
The process is repeated with two non-metals, sulphur 
and nitrogen. 
Complete the table by filling in the names of the 
products, as well as the colours of the solutions in the 
presence of the relevant indicators.



Metal/non-
metal

Name of product Colour 
in litmus

Colour in
phenolphthalein

Calcium Calcium oxide Blue Pink

Zinc Zinc oxide Blue Pink

Copper Copper oxide Blue Pink

Sulphur
Sulphur dioxide Red Colourless

Nitrogen Nitrogen (di)oxide Red Colourless



Corrosion
Means: Eaten away

9. Complete

Other metals + oxygen
Product: Metal oxide

Iron + oxygen + 
moisture
Product: Iron oxide
Common name: Rust


