
 

 
 

ATOMIC MASS AND MOLE CONCEPT     29 JULY 2013 

Lesson Description 

In this lesson we: 

 Introduce the concept of a mole. 

 Discuss Avogadro’s number and molar mass. 

 Consider the information given in a balanced equation. 

 Solve problems with moles and mass. 

Key Concepts 

Atomic Mass and the Mole 

A balanced equation tells us reactants and the products and the ratio in which they react. 
But – what about quantities? 
Industry: How much must be put in?  How much will we get out? 

Definition: Mole 

The mole (abbreviation “mol”) is the SI unit for “amount of substance”. 
 
The mole is 602 204 500 000 000 000 000 000 particles or 6,022 × 10

23
 particles.  

Definition: Avogadro's Number 

The number of particles in a mole is equal to 6,022 × 10
23

  
Could be asked to work out number of particles, molecules, or atoms.  
 
To simplify it into an equation: 

  
 

  
 

n = number of moles  
N = number of particles of sample  
NA = Avogadro’s number = 6,022 × 10

23  
Mg particles 

 
If we measure the relative atomic mass of any element on the periodic table, we have one mole of 
that element. 
e.g.  24.3 g of Mg = 1 mol of Mg = 6,022 × 10

23  
Mg particles 

Definition: Molar Mass 

Molar mass (Mm) is the mass of 1 mole of a chemical substance. The unit for molar mass is grams per 
mole or g·mol

−1
. 

 
Using Molar mass 

  
 

  
 

n = number of moles  
m = mass of sample (g)   
Mm = Molar mass (g.mol

-1
) 

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

  



 

 
 

Questions 

Question 1 

How many atoms are there in 3.4 mols of Helium? 

Question 2 

How many particles are there in 0.5 mols of copper? 

Question 3 

How many moles are there in 2,45 x 10
23

 molecules of CO2? 

Question 4 

Calculate the molar mass of  
a.) oxygen  

Mm (O2) =  
 

b.) potassium permanganate 
Mm (KMnO4) =  

 
c.) calcium hydroxide 

Mm (Ca(OH)2) =  

Question 5 

A lead sinker has a mass of 5 g. 
a.) Calculate the number of moles of lead the sinker contains. 
b.) How many lead atoms are in the sinker? 

Question 6 

Calculate the mass of: 
a.) 3 moles of NH4OH 
b.) 4,2 moles of Ca(NO3)2 

Question 7 

How many atoms are there in 84 g of nitrogen N2? 

Question 8 

96,2 g sulphur reacts with an unknown quantity of zinc according to the following equation:  
Zn   +   S   →    ZnS 

What mass of zinc will you need for the reaction, if all the sulphur is to be used up? 

Question 9 

Calcium chloride reacts with carbonic acid to produce calcium carbonate and hydrochloric acid 
according to the following equation: 

CaCl2   +    H2CO3    →   CaCO3   +   2HCl 
If you want to produce 10 g of calcium carbonate through this chemical reaction, what quantity (in g) 
of calcium chloride will you need at the start of the reaction? 
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