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Activity 1 

Aim 1. To allow the participants to have practice with using different forms of 
science language 

2. To allow participants an opportunity to reflect on their knowledge of 
science concepts 

3. To impress upon the participants the need for them to ensure that 
learners have a good understanding of the meaning attached to 
science concepts. 

Duration 10 minutes 

Method  Individual work 

Resources CAPS document, any relevant textbook, calculators and this manual. 
 

a) Given the balanced chemical equation 3𝐻2(𝑔) + 𝑁2(𝑔) → 2𝑁𝐻3(𝑔), explain the meaning of 

the given chemical equation. 

Answer 

 During the formation of ammonia gas from hydrogen and nitrogen gases, the reaction takes 

place such that 3 moles of molecules of hydrogen gas react with I mole of molecules of 

nitrogen gas to form 2molesof molecules of ammonia gas. 

b)  Write down a balanced chemical equation for the decomposition of Hydrogen Peroxide to 

form hydrogen and oxygen gases. 

Answer 

𝐻2𝑂2(𝑙) → 𝐻2(𝑔) + 𝑂2(𝑔) 

Physical and Chemical Changes 

One of the problems learners have is to tell the difference between physical and chemical 

changes. 

c) Given the following reactions, classify them as either physical or chemical by making a tick 

in the relevant column.  

Reaction Physical Chemical 

A burning candle   

An silver metal rod turning red when heated   

Water changing to steam when heated   

Decomposition of water to form hydrogen and oxygen gases   

 Burning of wood   

   
 

___________________________________________________________________________ 
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d)  Give the meanings of the following concepts: 

(i) Stoichiometry 

Answer 

Stoichiometry is a section of chemistry that involves using relationships between reactants 

and/or products in a chemical reaction to determine desired quantitative data (mass, 

volume, concentration etc.) of reactants or products.  

(ii) Empirical Formula 

Answer 

The empirical formula of a substance is the smallest whole number ratio of the elements that 
make up that substance. 

 (iii)  Molecular formula. 

Answer  

The molecular formula is the actual or true formula of that substance. 

Activity 2 

Aim To facilitate understanding of the meaning attached to the mole concept. 

Duration 10 minutes 

Method  Group work 

Resources CAPS document, any relevant textbook, calculators and this manual. 

 

3.1.1 What are three defining features of a mole of a substance?  

Answer. 

 A mole of a substance is a measure which is a number equal to 6,02 × 1023 of atoms, 

molecules or any other unit of that substance. 

 A mole of a substance has a mass equal to the formula mass of that element or 

compound. 

 One mole of gas occupies a volume of 22,4 𝑑𝑚3 at STP. 

3.1.2 How many moles of atoms are there in 3 moles of ammonia molecules? Explain how you 

arrived at your answer. 

Answer. 

  There are 12 moles of atoms (3 moles of nitrogen atoms and 9 moles of hydrogen atoms) 
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3.1.3 How many moles of protons are there in 3 moles of ammonia molecules? Explain how 

you arrived at your answer. 

Answer. 

Each ammonia molecule has 3 protons from 3 hydrogen atoms and 7 protons from one 

nitrogen atom. Each mole of ammonia has 10 moles of protons, hence 30 moles of protons 

from 3 moles of ammonia molecules. 

3.1.4 How many moles of electrons are there in 2 moles of water molecules? Explain how you 

arrived at your answer. 

Answer. 

Each water molecule has 2 electrons from 2 hydrogen atoms and 8 electrons from one oxygen 

atom, hence a total of 20 moles of electrons from 2 moles of water molecules. 

NB. Failure to give correct answers to these questions can mean two things, either problems 

with calculations involving ratio and proportion or lack of knowledge on the structure of 

atoms of the given molecules. 

Activity 3 
 

Aim To allow the participants practice on the use of moles to calculate amounts of 
reactants and products in chemical reactions. 

Duration 10 minutes 

Method  Individual work 

Resources CAPS document, any relevant textbook, calculators and this manual. 

 
Oxygen reacts with sulphur dioxide to form sulphur trioxide as per the following chemical 
equation: 

𝑺𝑶𝟐(𝒈) + 𝑶𝟐(𝒈) → 𝑺𝑶𝟑(𝒈) 

 
Calculate the volume of oxygen required to react with 350 𝑑𝑚3 of sulphur dioxide to form 
sulphur trioxide at standard temperature and pressure (STP).  
 
Answer. 

𝑛 =
𝑉

𝑉𝑜
               

 𝑛 = 𝑛𝑢𝑛𝑏𝑒𝑟 𝑜𝑓 𝑚𝑜𝑙𝑒𝑠 (𝑚𝑜𝑙) 
 𝑉 = 𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑔𝑎𝑠 (𝑑𝑚3) 
 𝑉𝑚 = 𝑚𝑜𝑙𝑎𝑟 𝑔𝑎𝑠 𝑣𝑜𝑙𝑢𝑚𝑒 (22,4𝑑𝑚3𝑎𝑡 𝑆𝑇𝑃) 

 

𝑛  =
350

22,4
= 15,63 𝑚𝑜𝑙

          

 

Number of moles of 𝑂2(𝑔) required will be half the number as per mole ratio. 

𝑛(𝑂2) =
15,63

2
 

𝑛(𝑂2) = 7,81𝑚𝑜𝑙 
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Volume of oxygen required: 

 𝑛 =
𝑉

𝑉𝑚
 

7,81 =
𝑉

22,4
 

𝑉 = 174𝑑𝑚3     
 
Activity 4 

Aim To allow the show participants one way of using the RICE table in teaching 
stoichiometry calculations. 

 

Duration 15 minutes 

Method  Individual work 

Resources CAPS document, any relevant textbook, calculators and this manual. 
 

Given the RICE table below and the balanced chemical equation for the formation of sulphur 

trioxide from sulphur dioxide and oxygen, answer the questions below:  

2𝑆𝑂2(𝑔) + 𝑂2(𝑔) → 2𝑆𝑂3(𝑔) 

Balanced equation 2𝑆𝑂2(𝑔)               + 𝑂2(𝑔)     → 2𝑆𝑂3(𝑔)  

R 2  1  2 
 

I A  B  C 

C D  E  F 

E G  H  I 

 

a) What does each letter in the word RICE represent? 

b) What does each letter from (A to I) in the table represent? 

c) If the reaction started with 10 moles of sulphur dioxide molecules s reacting with 7 

moles of oxygen molecules, how many moles of product molecules formed will the 

letter I represent? 

d) What will be the total number of moles of gas molecules present at the end of the 

reaction? 

(a) Answers 

R The ratios of the number of moles of reactants and products molecules as per the 
balanced chemical equation 

I Initial number of moles reactants and products molecules. 

C Change in the number of moles of reactants and products molecules. The number of 
moles of reactants decrease as they are used up during a chemical reaction. The 
number of moles of products molecules increase as products a being formed during 
the chemical reaction. 

E Number of moles of reactants and products molecules at the END of the reaction. 
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(b) Answers. 

A Initial number of moles of 𝑆𝑂2(𝑔) molecules or the number of moles of molecules 

when the reaction starts 

B Initial number of moles of 𝑂2(𝑔) molecules. 

C Initial number of moles of 𝑆𝑂3(𝑔) molecules.   

D Number of moles of 𝑆𝑂2(𝑔) molecules used up during the reaction. 

E Number of moles of 𝑂2(𝑔) molecules used up during the reaction. 

F Number of moles of 𝑆𝑂3(𝑔) molecules formed during the reaction. 

G Number of moles of 𝑆𝑂2(𝑔) molecules at the end of the reaction 

H Number of moles of 𝑂2(𝑔) molecules at the end of the reaction 

I Number of moles of 𝑆𝑂3(𝑔) molecules at the end of the reaction 

  
Answers. 

c)  10 moles of 𝑆𝑂2(𝑔)𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒𝑠 will react with 5 mole of 𝑂2(𝑔) molecules to form 10 

moles 𝑆𝑂3(𝑔) 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒𝑠 . 

H- will represent 2 moles of 𝑂2(𝑔)𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒𝑠 left after 5 moles of 𝑂2(𝑔)molecules 

have been used up during the chemical reaction. 

(d) All 𝑆𝑂2(𝑔) have been used up leaving 2 moles oxygen molecules and 10 moles 

sulphur trioxide molecules. Total is 12 moles of gas molecules. 

 
ACTIVITY 5 
 

Aim To allow the participants to have practice on the use of models to teach 
chemical reactions. 
To allow participants an opportunity of practicing doing ratio and proportion 
calculations 

Duration 10 minutes 

Method  Individual work 

Resources CAPS document, any relevant textbook, calculators and this manual. 

 
 
The diagram below represent the reaction between hydrogen gas and oxygen gas to produce 
steam:  2𝐻2(𝑔) + 𝑂2(𝑔) → 2𝐻2𝑂(𝑔).The diagram on the left shows all the hydrogen and 

oxygen molecules whereas the diagram on the right shows only one molecule of steam 
produced.  
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Look at the container at the start of the reaction and answer the following questions: 

a. Write down the number of hydrogen molecules and the number of oxygen molecules? 

b. How many steam molecules can be made from the number of hydrogen molecules 

available?  

c. Use diagrams to represent all steam molecules can be made from the number of oxygen 

molecules available. 

d. Which is the limiting reactant? Explain your answer. 

 

a) 5 oxygen and 13 hydrogen molecules 

b) 13 steam molecules 

c) As per diagram below. 

d) Oxygen is the limiting reactant as there are not enough oxygen 
molecules to react with hydrogen molecules available. 

 
Now look at the container at the end of the reaction and answer the questions below: Only 
one molecule of steam has been shown, other molecules have been hidden for participants 
to figure out their numbers. 
 

e) Apart from steam molecules will there be other types of molecules? 
f) How many gas molecules are in the container at the end of the reaction? 
g) Are there any oxygen molecules at the end of the reaction? Give a reason for your 

answer. 
 

e) Yes there will be hydrogen molecules 

f) 13 gas molecules comprising 3 hydrogen and 10 steam molecules. 

g) No because all oxygen will have been completely used. 

 

End of reation 
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Activity 6 
 

Aim To assist teachers to address the problem of understanding ratio and 
proportion. Some questions in activity 4 above also involve application of ratio 
and proportion apart from knowledge of atomic structure and mole concept. 

Duration 10 minutes 

Method  Individual work 

Resources CAPS document, any relevant textbook, calculators and this manual. 

  
Ammonia is used as a fertiliser or to make fertilisers. Ammonia is prepared industrially from 
nitrogen gas and hydrogen gas according to the equation 𝑁2(𝑔) + 3𝐻2(𝑔) → 2𝑁𝐻3(𝑔). In one 

such reaction 50g of nitrogen and 15g of hydrogen are mixed and reacted to give ammonia. 
Calculate the mass of ammonia produced after completion of the reaction. 
 
 Answer 

𝑛(𝐻2) =
𝑚

𝑀
 

𝑛 =
15

2
 

𝑛 = 7𝑚𝑜𝑙 

(𝑁2) =
𝑚

𝑀
 

𝑛 =
50

14
 

𝑛 = 3,57𝑚𝑜𝑙 

Ratio of 𝑁2: 𝐻2 = 1: 3 

Hydrogen is the limiting reactant 

Ratio of 𝐻2: 𝑁𝐻3 = 2: 3 

No of moles 𝑁𝐻3(𝑔) produced 

𝑀(𝑁𝐻3) = 14 + 3 
𝑀(𝑁𝐻3) = 17𝑔 ∙ 𝑚𝑜𝑙−1 



9 
 

𝑛(𝑁𝐻3) =
7

3
× 2 

𝑛(𝑁𝐻3) = 4.67 

𝑛(𝑁𝐻3)) =
𝑚

𝑀
 

4,67 =
𝑚

17
 

Mass of 𝑁𝐻3 = 79,33𝑔 

Activity 7 

Aim To allow participants practice on using percentage composition to determine 
the empirical and molecular formulae of a compound. 

Duration 20 minutes 

Method  Individual work 

Resources CAPS document, any relevant textbook, calculators and this manual. 

A 25g sample of a compound with a molar as of 142𝑔 ∙ 𝑚𝑜𝑙−1 is analysed. The sample 
contains 8,0925g sodium, 5,6425g sulphur and 11,2650g oxygen. Determine: 

a)  the empirical formula 
b) the molecular formula of the compound. 

Solution 

Step 1   

Mass in 25g 

8,0925 𝑔 𝑜𝑓  𝑁𝑎 
5,6425𝑔 𝑜𝑓  𝑆 
11,2650𝑔 𝑜𝑓 𝑂2 

Step 2 

% 𝑏𝑦 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑠𝑜𝑑𝑖𝑢𝑚 =
8,0925 × 100

25
= 32,37% 

% 𝑏𝑦 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑆𝑢𝑙𝑓𝑢𝑟 =
5,6425

25
× 100 = 22,57% 

% 𝑏𝑦 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑜𝑥𝑦𝑔𝑒𝑛 =
11,2650

25
× 100 = 45,06% 

Step 3 

𝑚𝑎𝑠𝑠 𝑜𝑓 𝑠𝑜𝑑𝑖𝑢𝑚 𝑖𝑛 100𝑔 = 32,37𝑔 
𝑚𝑎𝑠𝑠 𝑜𝑓 𝑆𝑢𝑙𝑓𝑢𝑟 𝑖𝑛 100𝑔 = 22,57𝑔 
𝑚𝑎𝑠𝑠 𝑜𝑓 𝑜𝑥𝑦𝑔𝑒𝑛𝑖𝑛 100𝑔 = 45,06𝑔 

Step 4 
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     𝑁𝑎  ∶        𝑆    ∶   𝑂 
32.37

23
 ∶

22,57

32
∶

45,06

16
  

1,4074 ∶ 0,7053 ∶ 2,8163 

Step 5 

     𝑁𝑎  ∶        𝑆    ∶   𝑂 
1,4074 : 0,7053: 2,8163 

Step 6 

     𝑁𝑎       ∶        𝑆          ∶        𝑂      
1,4074

0,7053
   ∶   

0,7053

0,7073
   ∶   

2,8163

0,7053
  

2             :     1           :     4   

Empirical formula is Na2SO4 

Molar mass  

M (Na2SO4)=(23 × 2) + 32 + (16 × 4) = 142g 

∴ molecular formula is Na2SO4 

Activity 8 

Aim To allow the participants to have practice on determination of percentage 
purity of a compound 

Duration 20 minutes 

Method  Individual work 

Resources CAPS document, any relevant textbook, calculators and this manual. 

Suppose a sample of sea shells has a mass of 4, 5 g. The sample is heated at 1000𝐶 and it 
decomposes into carbon dioxide and quicklime, calcium oxide according to the 

equation 𝐶𝑎𝐶𝑂3(𝑠)

∆
→ 𝐶𝑂2(𝑔) + 𝐶𝑎𝑂(𝑠). The carbon dioxide is collected while the sample is 

heated until no more gas is formed. When the mass of the carbon dioxide collected is 
measured, it is found to be 0,65g. Calculate the percentage  𝐶𝑎𝐶𝑂3 in the sample. 

Answer 

There is no step number 1 because the amount of carbon dioxide produced has been given. 

a) STEP 2  

The number of moles of CO2(g) produced.           

𝑛 =
𝑛

𝑀
 



11 
 

𝑛 =
0,65

44
 

𝑛 = 0,0148𝑚𝑜𝑙 

Step 3 The ratio is 1:1:1 

The number of moles of  𝐶𝑎𝐶𝑜3(𝑠) that were needed to produce carbon dioxide 

collected is 1,485𝑚𝑜𝑙. 

Step 4   

𝑛 =
𝑚

𝑀
 

0,0148 =
𝑚

100
 

𝑚 = 1,48𝑔 

The mass of  𝐶𝑎𝐶𝑜3(𝑠) which was in the sample is 1,48 g. 

Step 5  

% 𝑐𝑎𝑙𝑐𝑖𝑢𝑚 𝑐𝑎𝑟𝑏𝑜𝑛𝑎𝑡𝑒 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑎𝑚𝑝𝑙𝑒 𝑖𝑠 =
1,48

4,5
× 100 = 32,89% 


