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Over 2400 years ago a Greek philosopher, Democritus, had the idea that all matter was made up of tiny particles (atoms). He thought that these particles were all made of the same material, but had different shapes, sizes and movements. He believed that substances changed and new substances were formed when their atoms changed. Aristotle, a more famous philosopher, didn’t agree with Democritus. He thought that matter was made up of the four elements; earth, air, fire and water. He believed that substances changed when the mixture of the four elements within them changed.
The French scientist Antoine Lavoisier investigated chemical reactions by making careful measurements of mass. He showed by his experiments that there was no loss or gain of mass during any chemical reaction.
At the start of the 19th century, the English scientist John Dalton published his own ideas about atoms and greatly improved our understanding of matter and its different properties.

1 How did Democritus explain:

a the different properties of substances

b how the properties of substances changed?

2 Describe how Aristotle’s ideas about matter were different from those of Democritus.
3 Dalton tried to explain the properties of matter. List four different physical properties of matter.

4 Explain how the way that Lavoisier and Dalton worked and formed theories about matter was different to the way in which Democritus and Aristotle formed their theories.

5 Write word equations for the chemical reactions described below.

c When solid copper oxide is heated in a stream of hydrogen gas a chemical reaction occurs, which results in the formation of brown copper metal and water vapour.

d Silver metal and the gases oxygen and carbon dioxide are formed when silver carbonate is heated in a test tube.

6 Name three of the compounds mentioned in question 5.

7 How did Dalton explain the difference between elements and compounds?
8 a
What would Dalton have said to Democritus about matter and elements?

b
List what Dalton would think Democritus was correct about and what he was wrong about.

I can...

· describe John Dalton’s ideas about molecules, atoms and matter
· model reactions using word equations.
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