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Subject: Grade 12 Chemistry  
Term: 1  
Week: 8   Lesson Number: 31A  
Unit: 12.1 Masses, moles and concentration 
Topic: 12.1.5 Stoichiometry 
Sub-topic: Calculations based on quantity of two reactants 

 
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 into your exercise book.  

READ AND MAKE NOTES 

In lesson 29A, the quantity of one substance was given and used to calculate the quantity of 
another reactant or product.  The calculations assumed that any other reactants were present in 
sufficient quantities to ensure that they did not restrict the reaction of the given substance. 

In the following problems, fixed quantities of two different reactants are mixed.  It is possible that 
they are mixed in just the right ratio for each to react completely.  It is more likely, however, that 
one of the reactants will be used up before the other.  The reactant that is used up first limits 
(limiting reagent) the quantity of product that can be made.  The other reactant is said to be in 
excess (excess reagent) - some of it remains when the reaction has finished 

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

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

Example:  What mass of H2 is formed when 2.4g of Mg reacts with a solution containing 9.125g of 
HCl? 

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

Word equation: Magnesium + Hydrochloric acid Magnesium chloride + Hydrogen gas 

Formula equation: Mg(s) +HCl (aq) MgCl2(aq) + H2(g) (Not balanced) 

Formula equation: Mg(s) + 2HCl (aq) MgCl2(aq) + H2(g) (Balanced) 

Step 2: Calculate the available amount (mol) of each reactant. 

Using the equation 𝑛 =
𝑚

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

Available n of Mg and HCl 

nMg nHCl 

nMg = 
𝑚

𝑀
=

2.4𝑔

24𝑔𝑚𝑜𝑙−1
 = 0.1 mol nHCl = 

𝑚

𝑀
=

9.125𝑔

36.5𝑔𝑚𝑜𝑙−1
= 0.25 mol 
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Step 3: Use the balanced equation to identify the excess reactant.  Use the available amount (mol) 
of one of the reactants to determine required amount (mol) of the other reactant. 

Required nHCl = 
𝑛𝐻𝐶𝑙

𝑛𝑀𝑔
=

2

1
  

nHCl required = 
𝑛𝐻𝐶𝑙

0.1 𝑚𝑜𝑙
=

2

1
 =0.1 mol X 2 = 0.2 mol 

Available nHCl (0.25 mol) while Required nHCl (0.2 mol) 

Available nHCl > Required nHCl 

HCl is in excess.  (Excess mol = 0.05 mol) 

Step 4: Use the balanced equation to determine the amount (mol) of H2 formed. 

 nH2 formed = 
𝑛𝐻2

𝑛𝑀𝑔
=

1

1
  

nHCl required = 
𝑛𝐻2

0.1 𝑚𝑜𝑙
=

1

1
 =0.1 mol 

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

MH2  = 2H 

  = (2X1) 

  =2gmol-1 

mH2 = nH2 X MH2 

  = 0.1 mol X 2gmol-1 

  = 0.2g 

So, 0.2g of H2 is formed when 2.4g of Mg reacts with a solution containing 9.125g of HCl? 

Now let us try to use the ISC method of solving.  

 Information 

Mg(s) + 2HCl (aq) MgCl2(aq) + H2(g) (Balanced) 

2.4g of Mg + 9.125g of HCl 

Here you are looking for the Mass of H2 produced =?? 

 Solution 

Using the equation 𝑛 =
𝑚

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

Available n of Mg and HCl 

nMg nHCl 

nMg = 
𝑚

𝑀
=

2.4𝑔

24𝑔𝑚𝑜𝑙−1
 = 0.1 mol nHCl = 

𝑚

𝑀
=

9.125𝑔

36.5𝑔𝑚𝑜𝑙−1= 0.25 mol 

 

 

Required nHCl = 
𝑛𝐻𝐶𝑙

𝑛𝑀𝑔
=

2

1
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nHCl required = 
𝑛𝐻𝐶𝑙

0.1 𝑚𝑜𝑙
=

2

1
 =0.1 mol X 2 = 0.2 mol 

Available nHCl (0.25 mol) while Required nHCl (0.2 mol) 

Available nHCl > Required nHCl 

HCl is in excess.  (Excess mol = 0.05 mol) 

Here you use the Available n of the limiting reagent to determine the mass of H2 

nH2 formed = 
𝑛𝐻2

𝑛𝑀𝑔
=

1

1
  

nHCl required = 
𝑛𝐻2

0.1 𝑚𝑜𝑙
=

1

1
 =0.1 mol 

MH2  = 2H 

  = (2X1) 

  =2gmol-1 

mH2 = nH2 X MH2 

  = 0.1 mol X 2gmol-1 

  = 0.2g 

 Conclusion 

So, 0.2g of H2 is formed when 2.4g of Mg reacts with a solution containing 9.125g of HCl? 

Practice Exercise 31A: 

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. Hydrogen burns in oxygen to form water. What mass of water will form if 2g of water burns in 4g 
of oxygen?  Use ISC method of solving. 

 

You should be able to develop understanding of stoichiometric calculations to find the 
quantity of the product when two quantities of reactants are given. 


