
  

Physics-Matter-Checklist 
4.3.1 Changes of state and the particle model T
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Define density. 

Describe how the density of regular and irregular shapes can be found by experiment. 

Convert non-standard units into standard units for calculations. 

Recall the equation for density and apply it. 

Calculate the density, mass or volume of an object given any two other values. 

   

Draw diagrams to show the particle arrangements in solids, liquids and gases. 

Describe and explain the different particle arrangements in solids, liquids and gases due to the 
bonds between the atoms. 

Describe the motion of particles in solids, liquids and gases. 

Describe and explain the limitations of the particle model of matter, in particular that the particles 
within the substance are not solid spheres and that the forces between the particles are not 
represented. 

   

Explain why the different states of matter have different densities in terms of mass and volume of 
the material.. 

Draw diagrams to show the particle arrangement of solids, liquids and gases. Use the diagrams to 
explain the differences in densities between solids, liquids and gases. 

   

Why do substances change state?  

Why does the temperature of a substance remain constant when the substance is changing 
state? 

Explain how, when a substance changes state, the mass of the substance is unchanged as there 
is still the same number of atoms in the substance and it is just their arrangement that has altered. 

Describe the changes of state in terms of solids, liquids and gases. 

   

What is the difference between a chemical and a physical change? 

Describe the difference between a chemical and a physical change and provide examples for both 
types. 

Describe how, if a physical change is reversed, the substance will recover its original properties. 

   

 

4.3.2 Internal energy and energy transfers    

What effect does increasing the temperature of an object have on the atoms that make up the 
object? 

Describe temperature being a measure of the average kinetic energy of the particles in a 
substance.  

Describe and explain how increasing the temperature of a substance affects the internal energy of 
a substance. 

Define internal energy. 
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4.3.2 Internal energy and energy transfers    

Explain how the strength of the bonds between the particles will affect how much energy is 
needed to change the state of the substance. 

Evaluate data on the melting points and boiling points of different substances linked to the 
strength of the forces between the particles. 

Explain what is happening at each stage of the heating curve produced. 

Describe and explain how the amount of water in a kettle affects how quickly it boils. 

Explain why a pan of cooking oil heats up faster than a pan of water, with the same mass of each, 
in terms of specific heat capacity. 

Why is water used in central heating systems? 

Define specific heat capacity. 

Describe the factors that affect how quickly the temperature of a substance increases, eg why 
does a half-full kettle heat up faster than a full kettle of water? 

Calculate the change in thermal energy, mass, specific heat capacity or the temperature change 
of a substance that is heated or cooled. The equation will be provided on the equations sheet. 

Students should be able to convert to SI units and use standard form in their answers. 

Explain why special concrete blocks are used in storage heaters. 

   

Define specific latent heat. 

Draw heating and cooling graphs for a substance including a change of state.  

Interpret a heating or cooling graph to explain what is happening at each stage of the graph. 

Explain why a block of ice at 0 °C that is being heated does not increase in temperature initially. 

Calculate the energy for a change of state, mass or specific latent heat of a substance given the 
other values. 

Students will be expected to convert to SI units and use standard form where required. 

Evaluate the use of different coolants used in fridges in terms of the specific latent heat of the 
coolant and the boiling point of the coolant. 

Research the use of coolants in fridges. 

Define specific latent heat of fusion and vaporisation. 

Explain why the specific latent heat of vaporisation is greater than the specific latent heat of fusion 
for a given material in terms of the increase in separation of the particles. 

Why is more energy required to vaporise 1 kg of water than to melt 1 kg of ice? 

   

 

 

4.3.3.1 Particle model and pressure    

Describe the motion of molecules within a gas.   

How does the temperature of a gas affect the movement of the particles within it? 

Describe and explain how the motion of molecules in a gas changes as the gas is heated. 

Why are gas cylinders likely to explode in a fire? 

   

Describe why gases exert a force on a container. 

Explain what is meant by gas pressure in terms of the forces exerted by the gas molecules on a 
given area. 

Explain how blowing up a balloon too much can cause it to pop in terms of gas pressure. 
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4.3.3.1 Particle model and pressure    

Describe and explain how changing the temperature of gas increases the gas pressure inside the 
container. 

Explain why gas cylinders should not be placed near heat sources. 

Evaluate newspaper articles of local fires that have involved gas canisters exploding and the 
reasons for the explosion in terms of gas pressure.  

Why do aerosol deodorants say: keep away from fire? 

Why do car tyre pressures have to be checked when cold, rather than after a long drive?  

Find out why gas cylinders explode in fires (if not, look at questions above). 

Write a newspaper article on an explosion caused by exploding gas canisters explaining the 
reasons for the explosion in terms of gas pressure. 

Explain why a balloon dipped into liquid nitrogen becomes smaller. 

   

P4.3.3.2 (Physics Only)    

How changing the pressure of a gas affects the volume: 

Explain why it is easy to compress a gas, but not solids or liquids. 

Describe the effect of taking a balloon underwater: why does the balloon compress as it gets 
deeper? Why do scuba divers suffer from decompression sickness if they surface too quickly? 

Why do balloons stay inflated even though the rubber is trying to go back to its original shape? 

Investigate the use of recompression chambers to treat scuba divers that have suffered from 
decompression sickness. 

   

Describe and explain using the particle model how increasing the volume of a container will lead 
to a decrease in the pressure of the container due to the reduced number of collisions per unit 
area.   

Candidates should also be able to explain why this is only the case at a constant temperature. 

   

Use the equation:  

[𝑝 𝑉 =  𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡] to describe how the pressure inside a container is dependent upon the volume 
of gas inside the container. 

Explain using the equation [𝑝 𝑉 =  𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡] how increasing the volume of a container will lead to 
a decrease in pressure quantitatively.  

Find out why the CO2 cartridges used by cyclists to inflate their tyres have an insulating material 
placed around the cartridge. 

   

P4.3.3.3 Increasing pressure of a gas (physics only) (HT only)    

Explain how doing work on an enclosed gas in a given situation, e.g. a bicycle pump, leads to an 
increase in internal energy and temperature of the gas. 

Find out why gas cylinders may freeze if they are opened and the gas inside is allowed to escape 
too quickly. 

Examine the drawbacks of using a pump to compress a gas in terms of an increase in the kinetic 
energy of the particles and an increased gas pressure on the walls of the container. 

   

 


