
 
Science Spring Term  

Section A: Vocabulary  Section B: Section C:  

absolute zero 

The temperature at which the 
pressure of a gas drops to zero 
and the particles stop moving. It is 

−273 C or 0 K. 

Particles and density 
All matter is made from tiny particles that are 
constantly moving. (kinetic theory) 
In solids particle are very close together, regularly 
arranged and vibrate on the spot. Strong forces of 
attraction hold them together. 
In liquids, the forces of attraction are weaker, the 
particles can move around each other. Liquids take the 
shape of their container and cannot usually be 
compressed. 
In gases, there are very weak forces of attraction, the 
particles move quickly in all directions. Gases can be 
compressed because there is space between the 
individual particles. 
 
Density is the mass of an object divided by its volume. 
A substance that is less dense that another will float in 
the second if it is a fluid. 
 
Calculate the density of a liquid by recording the mass 
of a set volume of the liquid. 
Calculate the density of a solid by recording its mass 
then use a displacement can to find its volume. 
 
Energy and changes of state 
When heating a substance, energy is stored in the 
movement of the particles called its thermal store. 
Heating a solid causes particles to vibrate faster, in a 
liquid and gas the particles move around quicker. The 
thermal energy store of an object depends on: 

- Its temperature 

 

 
 
 

 
 

atmospheric 
pressure 

The pressure exerted by the 
weight of the air around us. 

chemical change 
A change that results in the 
formation of new substances. 

compress 
To squash something together to 
make it shorter or smaller. 

conserved 

A quantity that is kept the same 
throughout, for example a 
substance does not change mass 
when it changes state. 

density 
The mass of a substance per unit 
volume. It has units such as kg/m3 

or g/cm3. 

direct proportion 
A linear relationship in which one 
variable doubles as the other 
does. 



 

displace To push out of the way. 

- Its mass 
- Its material 

While a pure substance changes state, there is no 
change in temperature. When heating, the energy 
transferred is used to overcome the forces between 
the particles. 
 
Energy calculations 
Energy to heat a substance: 

 
 
Energy needed to change state of a substance: 

 
 
Investigating specific heat capacity 

A. Set up equipment 
B. Connect immersion heater to a joulemeter 
C. Submerge 12V immersion heater 
D. Record initial temperature 
E. Record final temperature after 5 minutes of 

heating 
 
Gas temperature and pressure 
The faster that gas particles move, the greater the 
temperature. Pressure is caused by particles hitting 
the walls of a container. The more frequent the 
collisions, the higher the pressure. 
 

 

 
 
 
 
 
 
 
 

 

elastic 

An elastic material changes shape 
when there is a force on it but 
returns to its original shape when 
the force is removed. 

extension 

The amount by which a spring or 
other stretchy material has 
stretched. It is worked out from the 
stretched length minus the original 
length. 

fluid A gas or liquid. 

gas pressure 

The force on a surface caused by 
the collisions of gas particles with 
the surface. Gas pressure acts at 
right angles to a surface. 

inelastic 

An inelastic material changes 
shape when there is a force on it 
but does not return to its original 
shape when the force is removed. 

kelvin (K) 

The unit in the Kelvin temperature 
scale. One kelvin (1 K) is the 
same temperature interval as 1 

C. 

Kelvin 
temperature 
scale 

A temperature scale that 
measures temperatures relative to 
absolute zero. 



 

kinetic energy 
A term used to describe energy 
when it is stored in moving things. 

Absolute zero is when there is no energy for the 
particles to move. A gas at this temperature would 
have a pressure of 0 Pascals. 
 
Gas pressure acts at right angles to the container 
walls. The pressure can be increased by decreasing the 
volume, this results in more frequent collisions with 
the wall. 
For a fixed mass at a fixed temperature, the volume 
and pressure are related by: 

 
Bending and stretching  
Forces can affect the shape of an object. A force is 
needed at both ends to bend an object. Some objects 
are elastic and return to their original shape, other are 
inelastic and do not revert. Too much force and the 
material will be deformed permanently. 
 
A spring will extend linearly with force applied until it 
reaches the elastic limit 
 
 
The spring constant is the force needed to extend a 
spring my 1m, so the force required to extend a spring 
by a certain amount is given as: 

 
The energy transferred during stretching (work done) 
is given by: 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

kinetic theory 

The model that explains the 
properties of different states of 
matter in terms of the movement of 
particles. 

linear 
relationship 

A relationship between two 
variables shown by a straight line 
on a graph. For a linear 
relationship the line does not have 
to go through the origin. 

non-linear 
relationship 

A relationship between two 
variables that does not produce a 
straight line on a graph. 

normal At right angles to a surface. 

pascal (Pa) 
A unit for pressure. 1 Pa = 1 
newton per square metre (N/m2). 

physical change 
A change in which no new 
substances are formed, such as 
changes of state. 

pressure 
The amount of force pushing on a 
certain area. It is a way of saying 
how spread out a force is. 



 

specific heat 
capacity 

The energy needed to raise the 
temperature of 1 kg of a 

substance by 1 C. 

Investigating springs 
Wearing eye protection: 

A. Set up apparatus with the spring at zero on 
the ruler 

B. Add a 1N weight and measure the extension 
of the spring 

C. Repeat until you have added 10N of force 
D. Repeat for additional springs 
E. Use your results to calculate the spring 

constants 
 
Pressure in fluids 
Pressure is given by: 

 
Pressure in fluids is exerted on objects in all directions 
at right angles to the surface. The deeper in a fluid, the 
greater the pressure. Atmospheric pressure is about 
100 000 Pa. 
Pressure also depends on the density of the fluid, 
water is much denser than air so you do not need to 
go very deep in water to double the pressure 
compared to air. 
Total pressure in water is a combination of the water 
pressure and the atmospheric pressure 
This is given by: 

 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

specific latent 
heat 

The energy taken in or released 
when 1 kg of a substance changes 
state. 

spring constant 
A measure of how stiff a spring is. 
The spring constant is the force 
needed to stretch a spring by 1 m. 

state of matter 
One of three different forms that a 
substance can have: solid, liquid 
or gas. 

sublimation 
When a solid changes directly to a 
gas without becoming a liquid first. 

thermal energy 

A term used to describe energy 
when it is stored in hot objects. 
The hotter something is, the more 
thermal energy it is storing. It is 
sometimes called heat energy. 

upthrust 
A force that pushes things up in 
liquids and gases. 

work done 
A measure of the energy 
transferred when a force acts 
through a distance. 



 
Upthrust 
Upthrust is the force on an object in water due to the 
pressure difference in pressure above and below the 
object. 
For the blocks in the diagram that are floating, the 
upthrust is identical to the weight as they are balance 
forces. 
 
 
For the ebony block, the upthrust is calculated by: 
Pressure difference: 
0.1m x 1000kg/m3 x 10 N/kg 
= 1000 N/m2 
 
Upthrust 
Pressure difference x area 
1000 N/m2 x 0.1m x 0.1m 
= 10N 
 
 

 

 

 


