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Subject: Grade 12 Chemistry  
Term: 1  
Week: 8   Lesson Number: 29A 
Unit: 12.1 Masses, moles and concentration 
Topic: 12.1.5 Stoichiometry 
Sub-topic: Calculations based on quantity of one reactant or product 

 
Introduction: 
This lesson is made up of lesson notes and practice exercise. 
 
Instruction:  
Follow the steps given below and work through the lesson. 
Step 1: Copy the header into your exercise book. Make sure that your Handwriting is neat and 
             legible. 
Step 2: Go through the lesson notes and copy or make summary notes in your exercise book.   
Step 3: Do Practice Exercise.  
Step 4: After you have completed the practice exercise, revise well and correct your mistakes, if 
any.  (I will be checking your Exercise Book when you return to School).  
 
Lesson notes: 
Read through your lesson notes and write your notes by copying all the information, make 
summary notes or cut and paste in your exercise book.  

READ AND MAKE NOTES 

In these problems, the quantity of one of the reactants or products is known and is used to 
determine the quantity of one of the other reactants or products involved in the reaction.  
Quantities may be given in amounts of substance (mol), mass (g, kg), or volume of solution of a 
known concentration. 

You will need your periodic table and scientific calculator to do this. 

You wil now go through the steps using the given problem as example. 

Example: Barium sulphate precipitates when sodium sulphate solution is added to barium chloride 
solution.  Calculate the amount of barium chloride needed to prepare 50g of Barium sulphate.  

Step 1: Write a balanced full equation for the reaction. 

Word equation: Barium chloride + Sodium sulphate Barium sulphate + Sodium chloride 

Formula equation: BaCl2(aq) + Na2SO4 (aq) BaSO4(s) + NaCl (Not balanced) 

Formula equation: BaCl2(aq) + Na2SO4 (aq) BaSO4(s) + 2NaCl (Balanced) 

Step 2: Calculate the amount (mol) of the given substance. 

Using the equation 𝑛 =
𝑚

𝑀
 where n=mole, m= mass, M= Molar mass 

MBaSO4  = Ba + S + 4O 

  = 137 + 32 + (4 X 16) 

  = 137 + 32 + 64 

  = 233gmol-1 

mBaSO4 50g (given in the problem) 
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So nBaSO4 = 
50𝑔

233𝑔/𝑚𝑜𝑙
 

  = 0.215 mol 

Step 3: Use the balanced equation to determine the ratio of amount of required substance divided 
by amount of given substance. 

Required nBaCl2 = 
𝑛𝐵𝑎𝐶𝑙2

𝑛𝐵𝑎𝑆𝑂4
=

1

1
 since 1 mole of BaCl2 is required to produce 1 mole BaSO4 

nBaCl2 required = 
𝑛𝐵𝑎𝐶𝑙2

0.215 𝑚𝑜𝑙
=

1

1
 =0.0215mol 

Step 4: Calculate the required quantity (mass, volume, concentration). 

MBaCl2 = Ba + 2Cl 

  =137 + (2X35.5) 

  =137 + 71 

  =208gmol-1 

mBaCl2 = nBaCl2 X MBaCl2 

  = 0.215 mol X 208gmol-1 

  = 44.7g 

So, 44.7g of Barium chloride is needed to prepare 50g of Barium Sulphate. 

Now try using the ISC method of solving.  

 Information 

BaCl2(aq) + Na2SO4 (aq) BaSO4(s) + 2NaCl (Balanced) 

50g of BasO4 produced 

Here you are looking for the Mass of BaCl2 required =?? 

 Solution 

Using the equation 𝑛 =
𝑚

𝑀
 where n=mole, m= mass, M= Molar mass 

MBaSO4  = Ba + S + 4O 

  = 137 + 32 + (4 X 16) 

  = 137 + 32 + 64 

  = 233gmol-1 

mBaSO4 50g (given in the problem) 

So nBaSO4 = 
50𝑔

233𝑔/𝑚𝑜𝑙
 

  = 0.215 mol 

nBaCl2 required = 
𝑛𝐵𝑎𝐶𝑙2

0.215 𝑚𝑜𝑙
=

1

1
 =0.0215mol 

MBaCl2 = Ba + 2Cl 

  =137 + (2X35.5) 
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  =137 + 71 

  =208gmol-1 

mBaCl2 = nBaCl2 X MBaCl2 

  = 0.215 mol X 208gmol-1 

  = 44.7g 

 Conclusion 

So, 44.7g of Barium chloride is needed to prepare 50g of Barium Sulphate. 

 

Practice Exercise 29A: 

Write the questions first and then your answers in complete sentences with correct spelling of 
terms and appropriate calculations where required. 

READ AND ANSWER QUESTIONS 

1. Zinc and iodine react to form zinc iodide, according to the equation: Zn(s) + I2(s) ZnI2(s) 

A student weights out exactly 1.65g of zinc and allows it to react with excess iodine.  What mass of 
zinc iodide would be formed?  Use ISC method of solving. 

2. The reaction for the decomposition of calcium carbonate is: CaCO3(s)  CaO(s) + CO2(g) 

If 100kg of calcium carbonate is heated, what mass of calcium oxide will form?  Use ISC method of 
solving. 

3. Iron oxide is converted into iron by carbon monoxide according to the equation: Fe2O3 + 3CO 
2Fe + 3CO2.  Calculate the mass of iron that could be obtained from 1.6 tonnes of iron oxide.  
Use ISC method of solving. 

 
You should be able to develop understanding of stoichiometric calculations to find the 
products produced and reactants if given one quantity. 


