
Deformation 
Elastic materials and objects such as springs, change shape when a 
force is exerted on them: 
 stretching happens when the material or object is pulled 
 compression happens when the material or object is squashed 
 
A change in shape like this is called deformation. The greater the 
force exerted, the greater the amount of deformation. This is why 
an elastic band gets longer the harder you pull it, and why a rubber 
ball squashes more the harder you squeeze it. 
If you pull or squeeze too hard, the object may not return to its 
original size and shape afterwards, and it may even snap. Until you 
reach this point, a special case called Hooke’s Law applies. 

Variables - The independent variable is the mass. The dependent 
variable is the extension. Controlled variables include using the 
spring and masses used. 

Risks - Care must be taken with 
masses. 

Evaluation - Measurements are 
accurate if they are close to 
their true value. 

Measurements are precise if 
they are similar when done again. 

It is repeatable if you get pre-
cise measurements when it is re-
peated. 

It is reproducible if others get   
precise measurements when 
they repeat it. 

Hooke's Law 
The extension of a material or a spring is its increase in 
length when pulled. Hooke’s Law says that the extension of an 
elastic object is directly proportional to the force applied to 
it:  
 if the force applied is doubled, the extension doubles 
 if no force is applied, there is no extension 
 
You can investigate Hooke’s Law using a spring: 

1. Hang the spring from a stand and clamp 
2. Measure its length with a ruler 
3. Hang an empty slotted mass carrier from the lower 
end and measure the new length of the spring 
4. Keep adding more slotted masses, measuring the new 
length each time 

 
For mass added, calculate the extension (new length – length 
at start). You can then plot a force-extension graph: 
 
The graph should be 
a straight line that 
passes through the 
origin (0,0).  
The diagram shows 
an example of this. 
 



Pressure in Fluids 
Liquids and gases are fluids. A fluid is able to change shape 
and flow from place to place. Fluids exert pressure on sur-
faces, and this pressure acts at 90° to those surfaces – we 
say that it acts normal to the surface. 
 

Atmospheric Pressure 
The atmosphere exerts a pressure on you, and everything 
around you. The effects of pressure can be seen in the col-
lapsing can experiment. Water is boiled in an empty drinks 
can and steam fills the can. If the can is turned upside down 
in a trough of cold water, the steam condenses and the air 
pressure inside goes down. The pressure of the air outside 
the can suddenly crushes the can. 
 
Atmospheric pressure changes with altitude. The higher you 
go: 
 the lower the weight of the air above you 
 the lower the atmospheric pressure 
E.g. atmospheric pressure at sea level is about 100,000 Pa, 
but only about 21,000 Pa at the cruising height of an aircraft. 
 

Pressure in Liquids 
The pressure in liquids changes with depth. 
The deeper you go: 
 the greater the weight of liquid above 
 the greater the liquid pressure 
 
Liquid pressure is exerted on the surface of 
an object in a liquid, this causes upthrust. An 
object floats when the upthrust is equal and 
opposite to the object’s weight. An object will 
sink if its weight is greater than the maximum 
upthrust. 

Pressure on Surfaces 
To calculate pressure, you need to know two things: 
 the force or weight exerted 
 the surface area over which the force or weight is spread 
 
Pressure is calculated using this equation: 

pressure = force ÷ area 
 
Example - A force of 20 N acts over an area of 4 m2. Calculate the 
pressure. 
pressure = force ÷ area = 20 N ÷ 4 m2 = 5 N/m2 
The unit of pressure here is N/m2 (newton's per square metre). 
Sometimes called the Pascal and it has the symbol Pa. 
1 Pa = 1 N/m2, so in the example above the pressure is 5 Pa. 
 
Using pressure 
If you walk through snow, you usually sink into it. This is because 
your shoes have a small surface area. Your weight is only spread out 
over a small area, so the pressure on the snow is high. However, you 
will not sink so far into the snow if you are on skis. This is because 
your weight is spread out over a greater surface area, so the pres-
sure on the snow is low. 
 
Drawing pins have a large round end for your thumb to push. The 
round end has a large area, so it exerts a low pressure to your thumb. 
The sharp end has a very small 
area. The same pushing force 
produces a high pressure there, 
so it pushes into the notice 
board. 
 


