
 

 
 

REVISION: MOLE CALCULATIONS    24 JUNE 2014 

 
Lesson Description 

In this lesson we revise: 

 the concept of a mole 

 Solve problems relating to mole ratios in gases and solutions. 

 
Summary 

Moles and Gases 

Recap 

Mole: amount of matter 

Mass 

  
 

  
 

n = number of moles 

m = mass of sample (g) 

Mm = work out from periodic table (g.mol
-1

) 

Volume 

The volume of 1 mole of gas at STP is 22.4 dm
3
 

  
 

  
 

Where n = number of moles  

V = volume of sample of gas (dm
3
)  

Vm = 22.4 dm
3
.mol

-1 

Converting:  1 dm
3
 = 1000 cm

3
 and 1 m

3
 = 1000 dm

3 

In a balanced chemical equation, the number in front of the chemical symbols describes the mole 
ratio of the reactants and products. 

Moles and Solutions 

Concentration 

The concentration of a solution refers to the number of moles of dissolved substance per dm
3
 of 

solution. A solution of known concentration is called standard solution. The concentration of a 
solution is calculated using the following formula: 

  
 

 
 

C = concentration (mol.dm
-3

)  

n = number of moles    

v = volume (dm
-3

) 

  



 

 
 

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          
            

                 
     

 
Improve your Skills 

Mole Calculations I 

Question 1 

A certain mass of Nitrogen Dioxide gas occupies a volume of 350 cm
3
 at STP. Calculate the mass of 

the Nitrogen Dioxide gas. 

Question 2 

5 g of potassium hydroxide is dissolved in water to make up a volume of 500 cm
3
. Determine the 

concentration of the solution 

Mole Calculations II 

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 


