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Chapter 1 The air we breathe: What is air?
1.1 What kind of ‘stuff’ is air?
1
Match the beginning of the sentence (Head) with the ending (Tail). Join a line to connect the beginning with the correct ending. You may use a 'Tail" more than once.

	Head
	Tail

	All matter is made up of moving
	plasma

	To be classified as matter the ‘thing’ must have
	liquid

	The fourth state of matter is called
	mass and volume

	Substances that can flow and take the shape of its container are 
	solids

	Substances can change state if heat is
	gases

	The particles are closest together in
	heated 

	The particles move randomly and have most energy in 
	faster

	The particles are close together but still able to move about in 
	particles

	The forces holding the particles together are weakest in 
	added or removed

	When substances are heated the particles move
	liquids


2
Air is a mixture of different gases. Name the main gases in air.

3
Draw a bar or column graph showing the usual proportion of each gas in the air.

4
Why do you think the amount of water vapour in the air would change from day to day? 
5
How do you feel when there is a lot of water vapour in the air? What word describes the air when there is a lot of water vapour in it?
6
Look around you and list as many things as you can in the room that are full of air.

7
Air is not a pure substance, it is a mixture. Can you sort these substances into pure substances and mixtures? Fill your answers in in the table below.
A cup of coffee

A milkshake

A can of lemonade
Oxygen
Water vapour
Neon
Carbon dioxide

Salt water

Helium
Dust
	Mixtures
	Pure substances

	
	

	
	

	
	

	
	

	
	

	
	


8
Nitrogen is very important to all living things. How do people get their supplies of nitrogen?

9
You have a container with a colourless gas in it. What test would you do to find out if it was:
a
oxygen


b
carbon dioxide? 

10
The air is often polluted and in some cities people have to wear masks and others suffer breathing difficulties. What are three sources of air pollution?

11
A group of students did the following investigation. They attached a tube to a bottle of air that was on a balance. They recorded the mass of the bottle plus the air. They pumped the air out of the bottle and re-measured the mass. They then filled the bottle up with water and tipped this water into a measuring cylinder to calculate the volume. N.B. do not try to do this – you need to have special tubing to do this safely!

Their results are listed in the table below.
	
	Measurements

	Mass of the bottle + air 
	350g

	Volume of the bottle
	1 L

	Mass of the bottle with the air pumped out
	348.8g


a
What was their purpose or aim? 

b
What was the mass of 1 L of air? 
c
What is the density of the air? 
d
What does the density tell you about the way the particles are arranged in the air? 

12
When you put your finger over the end of a syringe and then push the plunger it goes in quite easily and the air feels ‘springy’ and then it becomes quite hard to push the plunger any further. How could you tell whether it is the air that makes it difficult to press the plunger down, or the plunger rubbing the side of the tube of the syringe? 

13
What makes the air press on things? 

14
I am a pure substance made up of molecules. I exist as a gas and can be used to produce energy for cooking and heating. I am produced by rotting vegetation and in the stomachs of cows and humans. 

a
Name me.
b
What two atoms form me?
c
Draw and label my particles.
15
I am a pure substance. All my atoms are the same in my molecules – me and my twin go around together. I am needed to make proteins and I am found in air. Some plants are able to extract me and put me into a different form for living things to use.

a
Name me. 
b
Am I diatomic or monatomic?

c
At what temperature do I change from a liquid to a gas?
16
I am a pure substance with only one type of atom. Small amounts of me are found in the atmosphere. I am used in some signs because of the colour I can produce. My name includes the name of a part of the body.

a
Name me.
b
Am I diatomic or monatomic?

17
I am a solid and am a pure substance. I am often found as a liquid at room temperature. My melting point is 00C. 

a
Name me.
b
Am I an atom or a molecule?
c
Describe how my particles are arranged.
d
Explain why this arrangement is unusual. 
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