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9 Particle model

 »  Model of solids, liquids 
and gases

Worked example
Explain, using the particle model, why a solid bar of iron expands when it is 
heated.

The iron particles gain energy and vibrate more vigorously. As a 
result the particles move further apart.

Know
1 How are the particles arranged in:

a) a solid

b) a liquid

c) a gas?

2 Describe how the movement of the water particles differs between ice, 
water and water vapour.

3 The diagram shows the three states of matter for a substance.

 Each circle represents a particle of the substance.

 Solid Liquid Gas

a) Copy and complete the diagram by drawing three circles to represent 
the particles of a gas.

b) Which statement is correct about the movement or arrangement of 
the particles of this substance?

A They move randomly in the liquid state.

B They move randomly in the solid state.

C They are arranged in fi xed positions in the gas state.

D They are arranged in fi xed positions in the liquid state.

Hint
When a solid is 
heated, its particles 
do not get bigger. 
They stay the same 
size. Stating that 
the particles get 
bigger is a very 
common mistake.
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c) Which word describes the change that takes place when a solid 
becomes a liquid?

A boiling

B condensing

C freezing

D melting

Apply
1 The diagram shows the arrangement of the particles in a solid, a liquid 

and a gas.

Solid Liquid Gas

 Explain each of the following statements using the particle model of 
solids, liquids and gases.

a) A liquid cannot be easily compressed.

b) A gas occupies all of the container in which it is placed.

c) A solid is usually more dense than its liquid.

d) A solid cannot fl ow, but a liquid can fl ow.

 » Changes of state
Worked example
Iron has a melting point of 1535 °C and a boiling point of 3000 °C. Work out 
what state iron is in at each of the following temperatures: 1600 °C, 200 °C, 
3200 °C.

At 1600 °C the iron is above its melting point but below its boiling 
point, so it is a liquid.
At 200 °C the iron is below its melting point, so it is a solid.
At 3200 °C the iron is above its boiling point, so it is a gas.

Know
1 When solid iodine is heated it changes directly into iodine gas. What name 

is given to this process?

 A condensation

 B diffusion

 C evaporation

 D sublimation
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2 The table below shows the melting and boiling points of four elements, 
A, B, C and D.

Element Melting point in °C Boiling point in °C
A 660 2520
B 1540 2760
C 650 1100
D −39 357

 Which element in the table is:

a) a liquid at 0 °C

b) a solid at 1500 °C

c) a gas at 500 °C

d) a liquid over the biggest temperature range?

Apply
1 Some cold water is poured into a fl ask and a bung is inserted. The 

diagram shows the fl ask after a few minutes.

a) Use the particle model to explain how water vapour becomes mixed 
with the air in the fl ask.

b) What is the name given to the process in which water becomes water 
vapour?

2 In a kettle water is boiled to form steam. The steam then cools to form 
water droplets. State the change in:

a) energy

b) arrangement 

c) movement of the water particles

 as the steam cools to form liquid water.

3 Ice melts at 0 °C. Sulfur melts at 113 °C. Explain whether the forces of 
attraction between the particles in ice are stronger, weaker or just the 
same as the forces of attraction between the sulfur particles in solid sulfur.

4 Use the particle model to explain what happens to the particles of water 
when it boils to form steam.

Air and water vapour

Water
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 »  Sublimation, diffusion 
and pressure

Worked example
Use the particle model to explain how air inside a balloon creates pressure 
on the sides of the balloon. Why does the pressure increase if you blow more 
air into the balloon?

The air particles are continually colliding with each other and with the 
sides of the balloon. When a particle collides with the wall, it exerts a 
small force on the wall. The pressure exerted by the air is a result of the 
collision forces of all of the particles. 
When you blow more air into the balloon, you add more particles. The 
more particles that hit the walls, the higher the pressure.

Know
1 What is the name of the process that occurs when a solid changes 

straight into a gas?

A condensation

B diffusion

C evaporation

D sublimation

2 What is the name of the process when the gas spreads out to fi ll the 
gas jar?

A condensation

B diffusion

C evaporation

D sublimation

Apply
1 A large crystal of the purple compound potassium permanganate 

is added to water in a beaker. After 1 week the crystal of potassium 
permanganate is much smaller and the whole of the liquid is purple. Use 
the particle model to explain these observations.

2 Explain why diffusion takes place much more slowly in a liquid than in 
a gas.

3 A small amount of liquid bromine is placed into a sealed jar that contains 
air. After 2 minutes a brown gas is seen just above the surface of the 
liquid. After 2 hours the whole jar is full of a brown gas.

 Explain the observations using the particle model.
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