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The mass of an individual atom is very small and it is much more convenient to measure 
atomic masses as relative masses. 
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We use a method called relative atomic mass to measure the mass of atoms. 

The mass of a single atom on a scale on which the mass of an atom of carbon-12 has a 
mass of 12 atomic mass units. 

The relative atomic mass does not have units.

Carbon 
= 12 246

For molecules and compounds we use Relative Molecular Mass is which is 
calculated by adding together the relative atomic masses of the atoms in the 
chemical formulae. 
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H2O (2 x 1) + 16 = 18

CO2 12 + (2 x 16) = 44

NH3 14 + 3 = 17

 C2H5OH (2 x 12) + 5 + 16 + 1 = 46

Ca(NO3)2 40 + (2 x 14) + (6 x 16) = 164

Ca(OH)2 40 + (2 x 16) + (2 x 1) = 74
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Working out Relative Molecular Masses
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The Mole
The mole is the amount of substance, which contains the same number of 
particles (atoms, ions, molecules, formulae or electrons) as there are carbon 
atoms in 12 g of carbon -12 

This number is known as the Avogadro constant, L, and is equal to 6.02 x 1023

The molar mass of a substance is the mass, in grams, of one mole 

What does this mean in practice?

The relative atomic mass and relative molecular mass tells 
us how much of a substance to weigh out on grams to 

obtain 1 mole of it. 
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‘The Otter’ = Number of particles in 10 g of B  
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The Mole

12 grams of 
carbon-12

6.02 x 1023

carbon 
atoms

18 grams of 
H2O

6.02 x 1023

water 
molecules

63.5 grams 
of 

Copper

6.02 x 1023

copper 
atoms



Number of 
moles of 
atoms 

Mass in grams

Relative Atomic Mass 

For example, if you have 16 g of phosphorus, this is 

=
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Number of 
moles of atoms 

=
Mass in grams

Relative Atomic Mass 

=
16

31
= 0.52 moles



Mass in grams
number of moles

Relative Molecular Mass 
=

Relative Molecular Mass
3.90 g of NaNO3 85 3.90/85 = 0.0459 mols

 0.111 g of CaCl2 111 0.111/111 = 0.001 mols

 41.0 g of Ca(NO3)2 164 41/164 = 0.25 mols

 13.76 g of (NH4)2SO4 132 13.76/132 = 0.104 mols

10.7 g of KIO3 214 10.7/214 = 0.05 mols

100 g of NaClO 74.5 100/74.5 = 1.34 mols
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Mass in grams
number of 
moles

Relative Molecular Mass = x
Relative Molecular Mass

2 mols of NaNO3 85 2 x 85 = 170 g

 0.25 mols of CaCl2 111 0.25 x 111 = 27.75 g

2.95 mols of Ca(NO3)2 164 2.95 x 164 = 483.8 g

0.27 mols of (NH4)2SO4 132 0.27 x 132 = 35.64 g

2.1 mols of KIO3 214 2.1 x 214 = 449.4 g

0.135 mols of NaClO 74.5 0.135 x 74.5 = 10.1 g
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