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	If you fill a test tube full of water, and put it upside down into a beaker of water, the water stays in the test tube. Why does this happen?
Galileo knew that air has weight. He had weighed a flask of air, and then pumped more air in and weighed it again. It was heavier when it had more air in it, so air must have weight.
Torricelli had worked with Galileo, and he used the idea of air having weight to explain why water stayed up in tubes.
Torricelli thought that the weight of air pressing down on the water in the container pushed up on the water in the tube so that it did not fall out. The weight of the air was enough to hold up about 10 metres of water in a tube. If the tube was longer than this, you got a vacuum at the top. A tube full of liquid set up like this is called a barometer.
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Torricelli did the same experiment with mercury. Mercury is a very dense liquid, so the weight of the air would not be able to hold up as much of it.

Torricelli predicted that the air could only hold up about 76 cm of mercury. When he tried his experiment he was right! He had used his ideas to make a prediction, and he had tested his prediction.
Many people did not believe this explanation. Some people thought that it was a pull from the vacuum at the top of the tube that held up the water or mercury.
Blaise Pascal did many experiments with air and vacuums. He agreed with Torricelli’s idea that it was the weight of air on the liquid at the bottom that held up the liquid in the barometer tube. 
He predicted that if he took his barometer up a mountain then the length of the liquid in the tube would get less, because there was less air above to push down.
Pascal was not well enough to climb a mountain, so his brother-in-law (Périer) did the experiment for him. Périer had two barometers. He set up one at the bottom of the mountain, and left someone with it who would measure the mercury while he was gone. He carried the other barometer up the mountain, and set it up at different places. Sure enough, at the top of the mountain the mercury was nearly 8 cm shorter than it had been at the bottom. When he got back down, the people who had stayed at the bottom told him that the mercury there had not changed all day.

1 How did Galileo know that air had weight?
2 Why did Torricelli think that water stayed up in tubes?
3 What happens inside a tube of water (sealed at one end) if it is longer than 10 metres?
4 Why is the height of mercury in a tube less than the height of water?
5 Scientists try to find evidence to support their hypotheses by making predictions. 
They then do experiments to see if their predictions are correct.
a What was the hypothesis that Torricelli and Pascal were testing?
b What prediction did Torricelli make?
c How did he test his prediction?
d What prediction did Pascal make?
e How did he test his prediction?
f Was his prediction correct?
6 Why do you think Périer left a barometer at the bottom of the mountain?
I can…

· obtain relevant information from texts

· describe how theories about air pressure have changed

· explain how a barometer works.
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