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Chemistry C1 Unit Opener 

Picture Puzzler: 
Key Words 

acid, thermometer, oxygen, melting 

The key word is atom. 

 
Picture Puzzler: 
Close up 

frost on a window 

C1 1.1 The particle model 
 

In-text questions A  tiny particles 

B  A material that has the same properties all the way through. 

C  What its particles are like, how its particles are arranged, and how its particles move. 

Activity Vital vocab 

Students should offer explanations of the key words on this spread to a partner. 

Their definitions should be scientifically correct. 

Summary 

questions 

1 millions, particles, same, same, different, behaviour (6 marks) 

2 10 cm3 of mercury is heavier because its particles are heavier. (2 marks) 

3 Visual summary should include key words, meanings of key words, examples 

to illustrate key words. Visual summary should be logically organised. (6 marks) 

C1 1.2 States of matter 
 

In-text questions A  solid, liquid, gas    

B  Solids cannot flow, liquids can flow. A Solids’ shape is fixed, a liquid takes the shape of 

its container. Solids exist at colder temperatures than liquids. 

C  You cannot compress a liquid because its particles touch their neighbours. 

Activity Express particle? 

The train travels at 0.135 km/s. This is (0.135 × 1000) = 135 m/s. So the oxygen 

particles travel faster. 

Summary 

questions 
1 There are three states of matter. You cannot compress a substance in the solid 
state because the particles 

touch each other. In the liquid and gas states, a substance flows because the particles 

can move from place to place. You can compress a gas because the particles are 

spread out. (4 marks) 

2 A substance flows in the liquid state and in the gas state. You cannot compress a 

substance in the liquid state but you can compress it in the gas state. In the liquid 

state a substance takes the shape of the bottom of its container but in the gas state a 

substance takes the shape of the whole container. (3 marks) 

3 QWC question (6 marks). Example answers: 

In the solid and liquid states the particles touch their neighbours so you cannot 

compress water in the solid and liquid states. In the gas state the particles do not 

touch their neighbours so you can compress water in the gas state. In the solid 

state the particles are in fixed positions so the shape of a solid is fixed. In the liquid 

and gas states particles move from place to place so the shape in the liquid and gas 

states is not fixed. In the liquid and gas states water can flow. 
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C1 1.3 Melting and freezing 
 

In-text questions A  liquid and solid 

B  The particles first start to move more slowly. The particles arrange themselves 

in a pattern and vibrate on the spot.   

C  oxygen, water, gallium, gold 

Activity Butter wouldn’t melt… 

Butter is a mixture of substances. The graph shows this because it does not show a 
sharp melting point. 

Summary 

questions 
1 melting, faster, around, liquid, temperature (5 marks) 

2 Ben is correct. If the melting point is −7 °C then the substance must be in 

either the liquid or gas state at 20 °C. You cannot know which of these two states it 

is in unless you know its boiling point. (3 marks) 

3 QWC question (6 marks). Example answers: 

Melting is the change from the solid to the liquid state. 

On melting, the particles vibrate faster and move away from their places in the pattern. 

More and more particles start moving around. When all the particles are moving around 

from place to place, the substance has melted. Freezing is the change from the liquid 

to the solid state. 

On freezing, the particles start to move more slowly. They get into a pattern, and vibrate 
on the spot. 

C1 1.4 Boiling 
 

In-text questions A steam/water in the gas state/water vapour 
B The temperature at which a substance boils. 
C Silver is in the liquid state at 1000 °C. 
 

 
Activity Mystery liquid 

The substance is likely to be propanol. 

Summary 

questions 
1 liquid, gas, all the way through, a certain (4 marks) 

2 Copper is in the liquid state at 2000 °C. (1 mark) 

3 Example answers (6 marks): 

Any model that has identical particles that can move around relative to each other. 

Diagrams to be included. Table or similar to compare how the model is like, and not 

like, reality. 

C1 1.5 More changes of state 

In-text questions A  In evaporation, particles escape from the surface of the liquid, but in boiling, bubbles of 
the substance in the gas state form throughout the liquid, rise to the surface, and escape. 
Evaporation happens at any temperature, but boiling happens only at the boiling point. 
B  A hairdryer heats the substance in its liquid state, and supplies moving air to move just 
evaporated particles away.  
C  On condensing, a substance in the liquid state is formed.  
D  subliming 

Activity Evaluating  evaporation 

Make the test fair by soaking the same type of material in water and having equal-sized 

pieces of this material. It is not possible to know whether the evidence supports the 

conclusion because the investigation is not fair. 
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Summary 

questions 
1 In boiling substances change from the liquid to the gas state. In boiling particles 
leave from all parts of the liquid. 

In condensing substances change from the gas state to the liquid state. In 
evaporating particles leave from the surface of the liquid. 

In evaporating substances change from the liquid to the gas state. (5 marks) 

2 On condensing, particles in the gas state move closer together until they touch each 
other. The particles stop moving around throughout the whole container, and instead 

they move around each other in the bottom part of the container. (2 marks) 

3 QWC question (6 marks). Example answers: 

Condensation is the change of state from gas to liquid, but evaporation and boiling 

involve a substance changing from its liquid to its gas state. 

In condensation, particles get closer together, but in boiling and evaporation the 
particles get further apart. In condensation, particles move more slowly, but in boiling 

and evaporation they start to move faster. 

In evaporation particles leave the surface of the liquid, but in boiling, bubbles of the 
substance in its gas state form throughout the liquid. They rise to the surface and 
escape. 

Evaporation can happen at any temperature, but boiling only happens at the boiling 
point. 

Condensation can happen at any temperature below the boiling point, but boiling 
can only happen at the boiling point. 

C1 1.6 Diffusion 
 

In-text questions A  The random moving and mixing of particles. 

B  The particles are moving more quickly. 

Activity Fair’s fair 

Variable to change – temperature; variable to measure – time for purple colour to be 

evenly spread throughout the water; variables to control – size and number of 

crystals, volume of water. 

Summary 
questions 

1 particles, randomly, air, diffusion, energy, faster (6 marks) 
2 You might be able to smell particles of a substance diffusing in the air. You might be 
able to see particles 
of a coloured substance moving through the air. You might be able to see particles of a 
coloured substance 

moving through a liquid. (3 marks) 
3 Nitrogen particles diffuse faster because their particles have a smaller mass. (2 marks) 
4 QWC question (6 marks). Example answers: 
Diffusion happens quickly in gases because the particles are far apart. 
A particle can travel a relatively long way before colliding with another particle. 

Diffusion happens slower in liquids because the particles are closer together. 

A particle is likely to travel only a short distance before it collides with another particle. 
Diffusion does not happen in solids because the particles are packed tightly together. 
The gaps between the particles are small, so the particles cannot move form place to 
place. 

C1 1.7 Gas pressure 
 

In-text questions A  The force per unit area caused by particles colliding with the walls of their container. 

B  There are more particles causing more frequent collisions with the walls inside the 
container. 

C  The particles transfer energy to the freezer and the air cools down. The particles move 

more slowly. They collide with the plastic less often, so the pressure in the bottle 
decreases. 
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Activity Particle performance 

Script to indicate that particles move faster as the air gets hotter, leading to more 

frequent collisions with the rubber tyres, and so increased pressure. 

Summary 

questions 

1 Gas particles collide with the walls of their container. 

Colliding gas particles exert pressure on the inside of their container. 
The more particles in a container, the higher the pressure. 
The higher the temperature, the higher the pressure. (4 marks) 
2 There are air particles in the closed can, above the baked beans. 
On heating, the gas particles move faster. They collide with the walls of the container 
more frequently, so 
the pressure increases. 

Eventually the pressure is so high that the container isn’t strong enough to withstand this 
pressure, and the 

container explodes. (3 marks) 
3 Example points (6 marks): 
In a warm room, the particles are moving more quickly. 
The particles collide with the walls of the rubber more often. 

The air pressure inside the balloon increases. 
The rubber will stretch and the balloon expand. 
In the freezer the particles transfer energy to the freezer, and the air cools down. 
The particles move more slowly and collide with the rubber less often. 
The pressure inside the balloon decreases. 
The rubber stretches out less and the balloon shrinks. 

C1 Chapter 1 Summary 

End-of-chapter 

questions 

 

1 The particles in the diagram are identical, separate from each other, and randomly 

arranged. (2 marks) 
2 The particles are touching each other and randomly arranged. They move around, in 
and out of each other. (2 marks) 
3a platinum (1 mark) 
b neon, krypton, mercury, bromine, silver, platinum (5 marks) 

c neon or krypton (1 mark) 
d bromine and mercury (2 marks) 
e mercury (1 mark) 
4a C (1 mark) 
b Credit a sensible explanation of why the statements A, B, or D do not explain why 
solids cannot be poured. (1 mark) 

5 Olivia is incorrect. Gas pressure is the result of gas particles colliding with the inside 
of their container, not with each 
other. (2 marks) 
6 This is a QWC question. Students should be marked on the use of good English, 

organisation of information, spelling and grammar, and correct use of specialist 
scientific terms. The best answers will be organised in a way that allows easy 
comparison between boiling and evaporation, showing clear similarities and difference 

(maximum of 6 marks). 
Examples of correct scientific points: 
In both evaporating and boiling, a substance changes from the liquid to the gas state. 
In evaporating, particles leave from the surface of the liquid. 
In boiling, bubbles of gas form throughout the liquid, move up to the surface, and 
leave the liquid. 
Evaporation can happen at any temperature. 

Boiling can happen only at the boiling point. 
In both evaporating and boiling, the particles start off by touching their neighbours, 
but then move apart from each other. 
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Answer guide for the Maths challenge 
 

Developing Secure Extending 

1–2 marks 3–4 marks 5–6 marks 

 The student has drawn one of 

the three charts/graphs 

correctly, with suitable scales 

and correctly labelled axes and 

segments OR the student has 

drawn all three charts/graphs 

but the scales are unsuitable 

and/or the axes or segments 

are incorrectly or incompletely 

labelled. 

 Some points, bars, and angles 

are plotted correctly but there 

are many mistakes. 

 The student has not stated 

which type of chart or graph is 

most suitable. 

 The bar chart, scatter graph, 

and pie chart are all drawn but 

their scales  may not be 

suitable, and some of the axes 

or segments may be incorrectly 

or incompletely labelled. 

 Most points, bars, and angles 

are plotted correctly but there 

are some mistakes. 

 The student has stated that 

the bar chart or the pie chart 

are suitable ways of displaying 

the data but has not given a 

convincing reason. 

 The bar chart, scatter graph, 

and pie chart have suitable 

scales, and all axes and 

segments are labelled. 

 Points, bars, and angles are 

plotted correctly. 

 The student has explained that 

the pie chart is the best way to 

display the data because it 

shows the different 

 proportions of each gas that are in 
the air. 
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