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account, account for State reasons for, report on, 

give an account of, narrate a series of events or 

transactions.

analyse Interpret data to reach conclusions.

annotate Add brief notes to a diagram or graph.

apply Put to use in a particular situation.

assess Make a judgement about the value of 

something.

calculate Find a numerical answer.

clarify Make clear or plain.

classify Arrange into classes, groups or categories.

comment Give a judgement based on a given 

statement or result of a calculation.

compare Estimate, measure or note how things are 

similar or different. 

construct Represent or develop in graphical form.

contrast Show how things are different or opposite.

create Originate or bring into existence.

deduce Reach a conclusion from given information.

define Give the precise meaning of a word, phrase or 

physical quantity.

demonstrate Show by example.

derive Manipulate a mathematical relationship(s) to 

give a new equation or relationship.

describe Give a detailed account.

design Produce a plan, simulation or model.

determine Find the only possible answer.

discuss Talk or write about a topic, taking into account 

different issues or ideas.

distinguish Give differences between two or more 

different items.

draw Represent by means of pencil lines.

estimate Find an approximate value for an unknown 

quantity.

evaluate Assess the implications and limitations.

examine Inquire into.

explain Make something clear or easy to understand.

extract Choose relevant and/or appropriate details.

extrapolate Infer from what is known.

hypothesise Suggest an explanation for a group of 
facts or phenomena.

identify Recognise and name.

interpret Draw meaning from.

investigate Plan, inquire into and draw conclusions 
about.

justify Support an argument or conclusion.

label Add labels to a diagram. 

list Give a sequence of names or other brief answers.

measure Find a value for a quantity.

outline Give a brief account or summary.

plan Use strategies to develop a series of steps or 
processes.

predict Give an expected result.

propose Put forward a plan or suggestion for 
consideration or action.

recall Present remembered ideas, facts or 
experiences.

relate Tell or report about happenings, events or 
circumstances.

represent Use words, images or symbols to convey 
meaning.

select Choose in preference to another or others.

sequence Arrange in order.

show Give the steps in a calculation or derivation.

sketch Make a quick, rough drawing of something. 

solve Work out the answer to a problem.

state Give a specific name, value or other brief answer.

suggest Put forward an idea for consideration.

summarise Give a brief statement of the main points.

synthesise Combine various elements to make a 
whole.
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SET 1 The Kinetic Theory of Matter

1. What are the three major statements that summarise the kinetic particle theory?

2. What is our concept of temperature in the kinetic theory of matter?

3. Explain why the kinetic theory of matter can only be considered a theory, or perhaps a model and not a 
series of statements of facts.

4. (a) What do we use the kinetic theory of matter for?

 (b) Is the kinetic theory a good theory? Explain your answer.

 (c) When will we need to change the kinetic theory of matter?

5. (a) The two kinetic theory diagrams represent either a solid, a liquid or a gas. Which represents which?

A B

 (b) What features in the diagram enable you to identify the state of matter they represent?

 (c) How will the diagram for the third state of matter differ from these two diagrams?

 (d) In what ways will the diagram for the third state of matter be similar to these two?

 (e) Describe the movement of the particles in the three states of matter.

6. The diagram shows the same balloon inside three different containers.

X Y Z

 (a) Account for the different sizes of the balloons inside each container.

 (b) What property of the diagram allows you to answer (a)? 
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SET 2 Kinetic Theory and Properties of Matter

1. Complete the tables to list and explain how each kinetic theory diagram illustrates four properties of the 
solid, liquid or gas.

Solids

Property Feature of diagram

Liquids

Property Feature of diagram

Gases

Property Feature of diagram
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2. Use the kinetic theory in the same way as the examples above to explain each of the following facts.

Fact Kinetic theory explanation

(a) Concrete cannot be compressed.

(b) Glass does not diffuse.

(c)
If a person is wearing perfume, we 
notice.

(d)
A paper towel is used to mop up 
spillages.

(e)
Drops of dye will spread through a 
glass of water.

(f)
A metal bar can be bent without 
breaking.

(g)
You can break a small branch from 
a tree, but not a metal rod the 
same diameter.

(h)
Liquids diffuse into each other, 
solids don’t.

(i) Gases fill their containers.

(j)
It is easy to put lipstick on your 
lips.

(k)
Compressed air pumps are used 
to blow up jumping castles.

(l)
Cooking oil can be sprayed on the 
barbeque plate from a spray can.

(m)
The bathroom mirror fogs up when 
you take a hot shower. 

(n)
Car tyres can blow out at fast 
speeds on a hot day.
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SET 3 Temperature and the Kinetic Theory

1. Copy and complete the following sentences.

 (a) Temperature is a measure of how ....................................

 (b) Temperature is a measure of the average ....................................

 (c) The higher the temperature, the ....................................

 (d) When matter is heated its particles absorb ....................................

 (e) When matter is cooled its particles ....................................

 (f) Gas particles have more energy due to their state than .................................... 

 (g) Similarly, liquid particles have more energy than .................................... 

 (h) In both cases (f) and (g), this is due to the extra energy they have because ....................................

2. Consider the following photos which show a container of boiling water, icebergs, a boiling thermal pond 
with steam at 100°C, and water drops.

 

 (a) In which picture will the water particles be moving most slowly? Justify your answer

 (b) In which will the particles have the most kinetic energy? Justify your answer.

 (c) Rank the particles in the four states of water in order from slowest to fastest.

 (d) Steam at 100°C will actually cause more severe burns to a person than water at 100°C. Hypothesise 
why this is so.

3. (a) Explain how the kinetic theory of matter predicts an absolute zero temperature.

 (b) What is the value of this absolute zero on the centigrade scale of temperature? (Research if needed.)

A B

C D
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SET 4  Changes of State and the Kinetic Theory

1. Match the sentences halves.

 (a) As a solid is heated, its particles move faster

 (b) As the particles absorb energy they start to

 (c) Eventually, the particles have enough 

 (d) They then break away from their fixed 

 (e) At this stage the solid starts to 

 (f) As more energy is added, the particles in the 
liquid

 (g) Eventually they have enough energy to 
overcome

 (h) They then break away 

 (i) The liquid evaporates 

2. The diagram represents a change of state which is occurring at a constant temperature.

 (a) Identify the change of 
state represented by 
the diagram.

 (b) What is happening to 
the kinetic energy of the 
particles as this change 
of state happens?

 (c) What is happening to the 
forces between particles 
as this change of state 
happens?

 (d) In which of these diagrams 
do the particles have the 
least degree of freedom 
of movement?

 (e) Compare the rate of 
movement of the particles 
in each of the situations 
represented in the diagram.

 (f) Write an appropriate label 
for each beaker (A, B and 
C) in the diagram.

A melt and become a liquid.

B and becomes a gas.

C and vibrate more violently.

D the forces holding them together.

E energy to totally overcome the forces 
holding them together.

F from each other and move freely.

G overcome the forces holding them together 

H roll around faster and faster.

I positions and roll over one another.

A

B

C
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3. Place the following labels in the flow chart.

 Cooling, Forces between particles pull them closer together, Particles collide with each other less violently, 
Particles slow down, Solid, Solid contracts

4. The diagram shown is commonly known as an energy ladder. You may have studied a diagram like this in 
junior school.

 Suggest an appropriate label for each letter on the ladder.

State or 
process

Name of state or process

E

F

P

Q

R

S

V

W

X

Y

Z

X

Y

Z

S R 

P Q

High energy

Low energy 

Energy ladder  

V

W 

E

 

F
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Set 1 The Kinetic Theory of Matter

1. • All matter is made up of small particles.

 • These particles are always moving except at absolute zero which is defined as the temperature at which all particle motion ceases.

 • The particles are held together by forces which vary in strength.

2. Temperature is a measure of the average kinetic energy of the particles of matter.

3. The particles of matter are too small to be seen, so we are not describing what they do from observations of the particles themselves. 
We deduce their behaviour from the properties of matter.

4. (a) We use the kinetic theory to explain and predict the behaviour of matter.

 (b) Any model in science is only as good as its ability to explain and predict accurately, and so far, the kinetic theory model has 
worked extremely well.

 (c) Only if we discover properties of matter that we cannot explain using the kinetic theory, then we will need to rethink the theory, 
perhaps modifying it so that these new properties are also explained. 

5. (a) A = solid

  B = gas

 (b) In A, particles are close packed and are not needing to be contained to stay together.

  In B, particles are relatively far apart and moving freely in random directions.

 (c) For a liquid, the particles will be taking the shape of their container, and will not completely fill it.

 (d) The particles will be close packed as in the solid.

 (e) In solids the particles vibrate in fixed positions. In liquids they roll over one another and in gases they are free to move in any direction.

6. (a) The amount of gas inside the balloon is constant (same balloon in each container) so the size difference is due to a difference 
in the pressure of the gas inside the container but outside the balloon (Z > X > Y).

 (b) The number of particles in the gas in the container is indicative of the amount of gas and therefore its pressure in a confined place.

Set 2 Kinetic Theory and Properties of Matter

1. 

Liquids

Property Feature of diagram

Liquids cannot be compressed Particles are drawn touching each other

Liquids flow Particles are shown rolling over one another

Liquids take the shape of their container Particles are shown rolling over one another

Liquids expand when heated Particles are shown rolling over one another

Gases

Property Feature of diagram

Gases are easily compressed Particles are drawn far apart

Gases flow Particles are drawn showing free movement

Gases fill their containers Particles are drawn showing free movement

Gases expand quickly when heated Particles are drawn showing free movement

2. (a) Because the particles in concrete (as in any solid) are as close together as they can be.

 (b) Because the particles in glass (as in any solid) are held together in fixed positions by strong forces.

 (c) The particles in the gaseous perfume vapour are not held together and are free to move so they spread out (diffuse) quickly.

 (d) Particles in liquids can roll over one another and are not held as tightly as in solids, so they can spread out into the holes in the 
paper towel.

 (e) Particles in the liquid dye roll over one another and are not held together strongly, so they can diffuse into the water.

 (f) The particles in the metal are help together by strong forces which can be partially overcome to bend the bar.

 (g) Wood is not as dense as metal (has air in it) so there are not as many forces to overcome so it is easier to break/bend than a metal bar.

 (h) Particles in liquids are free to roll over one another. Particles in solids are held together by forces which hold them in position 
and prevent them from diffusing.

 (i) Particles in gases are free to move so they spread out and fill their container and take whatever shape it is.

Solids

Property Feature of diagram

Solids cannot be compressed Particles are drawn touching each other

Solids have a fixed shape Particles are drawn in fixed lattice positions

Solids do not diffuse Particles are drawn in fixed lattice positions

Solids expand least when heated Particles are drawn in fixed lattice positions
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 (j) Forces between the lipstick particles and your lips’ particles are stronger than forces between lipstick particles.

 (k) Compressed air is air in which the particles have been forced into a much smaller volume. They collide with each other and 
their container producing a high pressure. In a jumping castle as more air is pumped in, there are more and more particles in 
the castle which produce a pressure higher than the air pressure outside the castle and make it firmer.

 (l) Compressed spray has particles which have been forced into a much smaller volume. They collide with each other and their 
container producing a high pressure. When the button is pushed down it provides an outlet to a region where the pressure is 
lower (due to fewer particles not as close together). Collisions between the particles from the compressed spray push them out 
of the can to equalise the pressures.

 (m) Particles of water moisture in the warm air hit the colder glass of the window, slow down and change state to form water liquid.

 (n) The tyre becomes excessively hot causing an increase in its internal pressure which may exceed the strength of the tyre sidewall.

Set 3 Temperature and the Kinetic Theory

1. (a) Temperature is a measure of how fast the particles of matter are moving. 

 (b) Temperature is a measure of the average kinetic energy of the particles of matter. 

 (c) The higher the temperature, the faster the particles are moving.

 (d) When matter is heated its particles absorb energy and move faster.

 (e) When matter is cooled its particles lose energy and slow down.

 (f) Gas particles have more energy due to their state than liquid particles at the same temperature. 

 (g) Similarly, liquid particles have more energy than solid particles at the same temperature. 

 (h) In both cases (f) and (g), this is due to the extra energy they have because the particles move more freely.

2. (a) B It is the coldest, so according to the concept of temperature as a measure of average kinetic energy of particles, and 
therefore the speed of the water particles will be the slowest.

 (b) If the steam is at 100°C , then the particles in A and C will have the highest temperature and therefore the highest kinetic 
energy. However, if the steam in either of them is hotter than 100°C, then its particles will have the most kinetic energy.

 (c) B < D < A < (or perhaps equal to) C.

 (d) Steam particles move more freely than water particles and are not held to other steam particles, so they can penetrate pores in 
our skin much more effectively and give a deeper burn.

3. (a) Givn that temperature is a measure of the average kinetic energy of particles of matter, then when the particles stop moving 
their kinetic energy, and therefore the temperature will be zero. This will be an absolute zero, because the particles cannot 
move slower than being stopped.

 (b) −273.15°C

Set 4 Changes of State and the Kinetic Theory

1. (a) As a solid is heated, its particles move faster and vibrate more violently.

 (b) As the particles absorb energy they start to overcome the forces holding them together.

 (c) Eventually, the particles have enough energy to totally overcome the forces holding them together.

 (d) They then break away from their fixed positions and roll over one another.

 (e) At this stage the solid starts to melt and becomes a liquid.

 (f) As more energy is added, the particles in the liquid roll around faster and faster.

 (g) Eventually they have enough energy to overcome the forces holding them together.

 (h) They then break away from each other and move freely.

 (i) The liquid evaporates and becomes a gas.

2. (a) Change of state is gas to liquid (condensation).

 (b) The average KE of the particles does not change because the question indicates that the process is occurring at a constant 
temperature.

 (c) The forces between the particles increase as they change from the gaseous to the liquid state. 

 (d) In the liquid state (diagram C).

 (e) Again, given that the temperature remains constant, the rate of movement of the particles will also remain constant. When 
molecules are closer the forces of attraction are greater so movement slows. However, the way in which they move obviously 
changes from freely in the gas to just sliding past each other in the liquid.

 (f) A = gas

  B = gas condensing to form liquid

  C = liquid
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