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	Scientists had noted that, when forming compounds, elements always combined in the same mass ratios. Dalton explained this by saying that all the atoms in a reacting element had to join to the same number of atoms of another element. Often this ratio was 1 : 1, but it could be 2 : 1 or 3 : 2, etc. However, since atoms were indivisible it always had to be a whole number ratio.
For example if one atom of carbon combines with one atom of oxygen, then 100 atoms of carbon will combine with 100 atoms of oxygen, and so on.
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These ideas were used to find out how much heavier atoms of one element were compared with other elements. As hydrogen has the lightest atoms, hydrogen atoms were given a mass of 1. All the other elements were then compared with hydrogen. We say that the masses are ‘relative’ to hydrogen and so these are called relative atomic masses.
Some examples of Dalton’s element symbols and their relative atomic masses are shown above.
Here is an example of how the relative atomic masses of elements can be calculated.

Experiments showed that 5 g of hydrogen combine with 400 g of bromine. What is the relative atomic mass of bromine? Assume that one atom of hydrogen combines with one atom of bromine.
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then 1 g combines with 80 g

If 1 atom of hydrogen combines with 1 atom of bromine then bromine atoms are 80 times heavier than hydrogen atoms.
The relative atomic mass of bromine = 80.
In questions 1 to 5, assume that the elements combine in a 1 : 1 ratio.
1 Carbon has a relative atomic mass of 12. What does this mean?

2 Use Dalton’s atomic model to explain the following:
a why different elements have different properties

b why elements always combine in compounds in the same mass ratios.
3 2 g of hydrogen reacts with 14 g of lithium.
c What mass of lithium reacts with 1 g of hydrogen?

d What is the relative atomic mass of lithium?

4 5 g of hydrogen reacts with 85 g of fluorine. What is the relative atomic mass of fluorine?

5 The relative atomic mass of copper is 64. If 18 g of copper combines with 9 g of sulfur, what is the relative atomic mass of sulfur?

I can...

· describe John Dalton’s ideas about matter
· use information about reacting mass ratios to calculate relative atomic mass.
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