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 Contact 
forces 

 Non-contact 
forces 

 Force 
diagrams 

 Balanced 
forces 

 Unbalanced 
forces 

Forces are pushes or pulls 
that happen when two objects 
interact (do something to each 
other).   
Forces can't be seen, but the 
effects of a force can be seen 
(what a force does can be seen).  

Forces are measured in newtons, 
N, in the same way that distance 
is measured in metres, m.  

When a force happens, 
sometimes the objects involved 
(the objects interacting) need to 
be touching.  This is always 
what happens when you use a 
chair or stool to sit on: the chair 
provides a contact force 
upwards to support you. 

The following are all names of 
contact forces: 

Friction 
Drag 
Reaction  
Upthrust 

Some objects don't need to 
touch to interact though.  The 
gravitational pull between 
planets  forces between magnets 
and forces due to static 
electricity are all non-contact 
forces. 

The following are all names of 
non-contact forces: 

Gravitational forces. 

Magnetic forces. 

Electrostatic forces. 

When we want to show the size 
of a force and the direction 
that is going in, we use arrows.  
When we combine all the forces 
that might be happening into a 
single picture, we call the picture 
a force diagram.   

If the forces are in opposite 
directions, subtract.  

If they're acting in the same 
direction, add. 

In force diagrams the forces are 
balanced (when they are the 
same size as each other but in 
different directions.) or 
unbalanced (not the same size 
as each other when in opposite 
directions). 

Movement with 
balanced forces. 

If the forces on an object are 
balanced the object will stay 
doing whatever it is doing.   

In force diagrams the forces are 
unbalanced when they are the 
not the same size as each 
other in different directions. 

Movement with 
unbalanced forces. 

If the forces on an object are 
unbalanced the object will 
speed up (accelerate) or get 
slower (decelerate) or change 
direction. 
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 Friction   Static 

electricity 

  Hooke’s Law   Hooke’s Law   5 Things 
forces do 

Rough surfaces interlock and 
when one moves, the jagged 
edge of the other causes an 
equal and opposite force to 
happen. 
Friction tries to stop objects 
sliding past each other. 
 
Friction stops you falling over but 
slows you down when you try to 
move.  
Friction always acts in the 
opposite direction to 
whichever way you are trying to 
go.   
If you are going to move, it's the 
force you need to overcome 
when pushing an object out of 
the way. 
Sometimes it is helpful, 
sometimes it slows you down. 
Friction always wastes energy. 
 
 
 
 
 
 
 
 
 
 
 

 

 Atoms have 3 particles in them: 
Protons and neutrons make 
up the middle part of an atom 
(called the nucleus). Electrons 
move about in the space around 
the nucleus.  
• A proton has a positive 
charge. 
• An electron has an equal 
negative charge. 
• A neutron is neutral (which 
does nothing in electricity, so 
we’ll ignore from here). 
Atoms have equal numbers of 
electrons (-) and protons (+)  but 
you can move the electrons 
around by using friction.   
Adding electrons to an atom 
makes the atom negative.  
Removing electrons from an 
atom makes it positive. 
The object that gains electrons 
becomes negatively charged.  The 
object that loses electrons is left 
with an equal but positive charge. 
Like charges repel. 
Unlike charges attract. 
 
 
 
 
 

 

 If a spring is pulled it 
stretches. 
If it goes back to normal size after 
the pull has gone we say the 
spring is behaving elastically. 
Springs were studied in the 17th 
century by a person called 
Hooke.  He noticed something: 
The amount it stretches (the 
extension, e), is directly 
proportional to the force 
applied, F. 
In other words, the amount it 
stretches doubles if you pull it 2x 
as much. 
The amount it stretches triples if 
you pull it 3x as much. 
The amount it stretches 
quadruples (4x) if you pull it 4x as 
much. 
 
Some objects obey Hooke's Law, 
e.g. springs. But it only applies up 
to a certain force. 
 

 𝑭𝑭 = 𝒌𝒌 × 𝒆𝒆 

𝒌𝒌 is the spring constant 
𝒆𝒆 is the extension 
 
 

 

 

 
1. Measure the length of the 

spring. 
2. Add a weight. Write size of 

weight down 
3. Measure the new longer 

length. 
4. Calculate New length – 

original length.  Write this 
number down. 

5. Do steps 1-4 with six different 
weights (7 in total). 

6. Plot a scatter graph of weight 
(bottom axis) against 
extension (vertical axis).  Like 
this  
 

 

 
 

 Forces can start something 
moving or speed it up.  Like 
kicking a football.  To start 
something moving a push force 
must be larger than the resisting 
forces like friction. 
 
Slow down moving objects 
or stop moving objects.   Air drag 
or air resistance often slows 
down cars and lorries on the 
motorway.  
 
Change the direction that 
something is going in.  Like hitting 
a ball with a racquet or bat. The 
force of gravity makes objects 
travelling upwards stop and come 
back down again. 
 
Turn or rotate an object.  We 
use a pushing or pulling force to 
turn spanners so that they can 
undo nuts and bolts. 
 
Change the shape of an 
object.  Every time you twist a 
sponge or towel, compress or 
stretch a spring or bend an object 
you are using a pushing or pulling 
force. 

 




