
 

 
 

ATOMIC MASS AND MOLE CONCEPT   05 AUGUST 2014 

 
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. 

 
Summary 

Atomic Mass  

Atoms are too small to measure directly. So Chemists have introduced a mass scale that works on 
relative mass. The standard of this mass scale is 12g of carbon-12. The same number of atoms is 
used when comparing the mass of different atoms. The relative atomic mass is shown on the periodic 
table for each element. 

The Mole Concept 

The mole (abbreviation “mol”) is the SI unit for “amount of substance”. One mole of any substance is 
the same number of atoms found in 12g of carbon-12. 

We call the number of atoms in one mole Avogadro’s Number NA  

This special number is 602 204 500 000 000 000 000 000 and is written as 6,022 × 10
23

   

You can be asked to work out the number of particles, molecules, atoms, ions, electrons or protons.  

To simplify it into an equation: 

  
 

  
 

n = number of moles  

N = number of particles of sample  

NA = Avogadro’s number = 6,022 × 10
23  

 particles 

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

) 

A balanced equation tells us reactants and the products and the ratio in which they react. 

The number in front of the chemical symbols describes the mole ratio of the reactants and products. 

  



 

 
 

 
Test Yourself 

Question 1 

What is the relative atomic mass of sulphur? 

A 8 

B 16 

C 28 

D 32 

Question 2 

What is the molar mass of chlorine gas? 

A 17 

B 34 

C 35,5 

D 71 

Question 3 

How many sodium atoms are present in a 1,5 mol sample of sodium sulphate? 

A 1,8 x 10
24

 atoms 

B 1,8 x 10
23

 atoms 

C 6 x 10
23

 atoms 

D 9 x 10
23

 atoms 

Question 4 

0,5 mol of nitrogen reacts completely with excess nitrogen to form ammonia according to the chemical 
equation: 

N2 (g) +    3H2 (g)  2NH3 (g) 

How many moles of hydrogen are used up? 

A  0,5 mol 

B 1,0 mol 

C  1,5 mol 

D   3,0 mol 

Question 5 

0,5 mol of nitrogen reacts completely with excess nitrogen to form ammonia according to the chemical 
equation: 

 N2 (g) +    3H2 (g)  2NH3 (g) 

What mass of ammonia is produced? 

A 8,5g 

B 17g 

C 25,5g 

D 34g 



 

 
 

 
Improve your Skills 

Question 1 

A Helium balloon contains 4,3 mol of helium gas. 

1.1 How many atoms are there in 4,3 mol of helium? 

1.2 What is the mass of this sample of helium? 

Question 2 

A sample of dry ice contains 1,2 x 10
24

 molecules of CO2 

2.1 How many moles of carbon dioxide are molecules are present? 

2.2 What is the mass of the sample? 

2.3 How many oxygen atoms are present in the sample? 

2.4 What is the mass of carbon present in the dry ice sample? 

Question 3 

A lead sinker has a mass of 5 g. 

3.1 Calculate the number of moles of lead the sinker contains. 

3.2 How many lead atoms are in the sinker? 

 
Links 

 Enter the South Africa Water Game Challenge 2014. Go to www.watergame.co.za and 

register and to get more details. There are great prizes to be won too! 

 

http://www.watergame.co.za/

