
 

 
 

MOLE CALCULATIONS II      10 JUNE 2014 

 
Lesson Description 

In this lesson we: 

 Revise mole calculations. 

 Discuss limiting and excess reagents. 

 Calculate percentage purity and percentage yield. 

 Solve problems relating empirical and molecular formulae. 

 
Summary 

Moles and Reactions 

Mass   
 

  
  Volume   

 

  
  Concentration    

 

 
 

Balanced chemical equation provides the mole ratio of the reactants and products. 

Take the MOL ROUTE 

Limiting and Excess 

A limiting reagent is completely used up in a chemical reaction. 

An excess reagent is not completely used up in a chemical reaction. 

Percentage yield is calculated using          
            

                 
     

Percentage composition 

Percentage composition tells the amount in percentage of an element or compound in a substance. 
For example; the percentage composition of Sulphuric Acid can be calculated as follows: 

1. Find the molar mass of Sulphuric acid: M(H2SO4) = 2(1) + 32 + 4(16) 
    = 98 g.mol

-1
 

2. Find the percentage of each element: 
% Hydrogen  = 2/98 X 100%  

= 2.04% 
 
% Sulphur = 32/98 X 100% 
  = 32.65% 
 
% Oxygen = 64/98 X 100%  
  = 65.31% 

Empirical and Molecular Formulae 

Empirical formula is the simplest ratio of elements in a compound. Percentage composition of a 
substance by mass is used to determine its empirical formula. For example: Determine the empirical 
formula of a substance which contains 36.5% sodium, 25,4% sulphur and 38.1 % oxygen by mass 
(Source: Physical Sciences in Action Standard 9).  

Empirical Formula: NaxSyOz 

Sodium: 36.5/23 = 1.59 mol. 

Sulphur: 25.4/32 = 0.79 mol. 

Oxygen: 38.1/16 = 2.38 mol. 



 

 
 

The ratio: 1.59: 0.79: 2.38 

Simplify the ratio by dividing by the smallest number of moles: 

Simplified ratio: 2:1:3  

Thus the empirical formula of the compound is: Na2SO3  

Molecular formula is the full formula of a compound. 

E.g. H2O2  C3H6  

Percentage purity is calculated using           
                

              
     

 
Test Yourself 

Question 1 

Which of the following is the correct symbol used to represent the number of moles of a substance? 

A. m 
B. M 
C. n 
D. N 

Question 2 

Which of the following represents the number of moles in a given volume of solution? 

A. Molar volume 
B. Molar mass 
C. Molecular formula 
D. Concentration 

Question 3 

Consider the following chemical reaction:  2KCℓO3(s) → 2KCℓ(s) + 3O2(g). Which one of the following 
statements is correct? 

A. KCℓO3 and KCℓ are reactants 
B. KCℓ and O2 are reactants 
C. KCℓO3 and O2 are reactants 
D. KCℓO3 is the reactant 

Question 4 

Lithium burns in oxygen to produce Lithium Oxide. Which of the following chemical formulae correctly 
represents the molecular formula of Lithium Oxide? 

A. Li2O 
B. LiO2 
C. LiO 
D. Li2O3 

Question 5 

What quantity is provided the ratio of the given mass of a substance and its molar mass? 

A. Molecular formula 
B. Molecular mass 
C. Number of moles 
D. Molecular volume 

  



 

 
 

Question 6 

How much mass of oxygen gas can be found in 22.4 dm
3
 volume at STP? 

A. 16 g 
B. 32 g 
C. 16 kg 
D. 32 kg 

Question 7 

The mass of one mole of chlorine gas is …. 

A. 35.5 g 
B. 35.5 kg 
C. 71 kg 
D. 71 g 

Question 8 

Give one word or phrase for the following: 

a.) The simplest ratio in moles showing how elements combine in a chemical substance. 

b.) A substance that is completely used in a chemical reaction. 

c.) The substance(s) that interact together to form a new substance during chemical change. 

 
Improve your Skills 

Question 1 

8.4 dm
3
 of nitrogen reacts completely with hydrogen to produce ammonia at STP. 

a.) Which substance is the limiting reactant in this chemical reaction? 
b.) Write down a balanced chemical equation for this reaction. 
c.) Calculate the mass of ammonia produced in this reaction. 

Question 2 

a.) Calculate the percentage water of crystallisation in copper sulphate. The formula of 
crystallised copper sulphate is CuSO4.5H2O. 

b.) The percentage composition by mass for a compound is given below. Determine its empirical 
formula. 

32.0% K; 29.0% Cℓ; 39.0% O 


