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Friction
Students will be able to:

• Define the four types of friction.

• Describe factors which affect friction. 

• Describe how friction affects motion. 

Key Vocabulary:

Aerodynamics, Drag, Friction, Kinetic Energy, Rolling friction, Sliding 

friction, Static friction 



Friction

Defining Friction

• Friction is a contact force which 
arises whenever a moving 
object touches a surface. 

• This surface can be a solid, 
liquid or gas. 

• Friction acts in the opposite
direction to motion, slowing the 
object down.



Friction
Defining Friction

• Friction converts some of the 
object’s kinetic energy to heat
energy. 

• This can cause wear and tear 
on the surface of the moving 
object. 

• For example, when a driver 
breaks heavily, they burn the 
rubber tread on their tires 
causing the tires to wear away.  



Friction
Types of Friction

There are four main types of friction:



Friction

1. Static friction

• Acts between solid
objects which are resting 
on a surface. 

• This is the type of friction 
used when walking, 
occurring between the 
tread on your shoes and 
the ground to keep you 
from slipping.
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2. Sliding friction

• Acts between solid objects which are 
sliding over a smooth surface. 

• Sliding friction is weaker than static 
friction. 

• Sliding friction is seen when you write
with a pencil on paper. 

• The pencil slides easily over the paper, 
but there is still enough friction to leave 
a mark (i.e., your notes). 
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3. Rolling friction

• Acts between solid objects 
which have a rolling motion. 

• This is the weakest of the three 
types and explains why most 
vehicles have wheels. 
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Friction
Comprehension Check…

Decide if the following statements are true or false. 

1. Friction is a force that opposes motion. 

2. Friction produces heat. 

3. Rolling friction occurs when an object slides over a smooth surface. 

4. Sliding friction is weaker than static friction. 

5. Sliding friction occurs when objects move through a liquid or gas. 



Friction
Comprehension Check: Answers 

Decide if the following statements are true or false. 

1. Friction is a force that opposes motion.  True 

2. Friction produces heat. True 

3. Rolling friction occurs when an object slides over a smooth surface. False 

4. Sliding friction is weaker than static friction. True

5. Sliding friction occurs when objects move through a liquid or gas. False
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Factors affecting Friction

There are several factors which 
affect the amount of friction that 
will occur when two objects move 
past one another: 

Material

Mass

Shape

State



Friction
Factors affecting Friction

1. Material - Different types of materials 
have different levels of friction when 
they move past one another. 

• In general, objects made from 
rough materials will generally 
create more friction, than those 
made from smooth materials.  

• In some cases, objects which are 
very smooth can show high 
amounts of friction due to the 
electrostatic attraction between 
the atoms on the surface of the 
two objects.  



Friction
Factors affecting Friction

2. Mass 

• Newton’s second law tells us 
that objects which have a 
greater mass require more 
thrust force to move. 

• This is because objects with a 
greater mass will also have a 
greater weight and therefore 
press down harder on the 
surface they are moving along. 
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Factors affecting Friction

3. Shape of the Objects:

• Some objects are easier to 
move than others. 

• For example, those which are 
spherical and can be rolled will 
show much less friction than 
those which are flat. 



Friction
Factors affecting Friction

4. States of the Objects: 

• Typically, friction is less in 
liquids and gases. This is 
because the particles have an 
ability to move past an object 
more freely. 

• In solids both objects are rigid, 
and their particles are locked in 
position. 
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Friction can be helpful

Friction can be helpful in some 
areas. Ways of increasing 
friction include:

Shapes/structures which create drag e.g., 
flaps on aircraft wings.

Roughened surfaces e.g., textured 
steps to prevent slipping, uneven

road surfaces.

Tread and spikes on sports shoes, 
car tires.

Treatments/chemicals e.g., wax on 
surfboards, salt/sand on icy roads or oil 

spills. 
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Friction can be Unhelpful!

• Especially for cyclists, boats, and 
planes. 

• If a cyclist stops pedaling, the 
friction from the road will slow the 
bike down and eventually cause it to 
stop. 

• Therefore, the cyclist must provide 
sufficient force on the pedals to 
overcome friction and keep the bike 
moving. 
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Friction can be Unhelpful!

• As the cyclist applies more force 
to the pedals, their speed 
increases, but so does the 
friction. 

• Eventually, the friction will equal 
the maximum force applied by 
the cyclist (called thrust) and the 
cyclist will be unable to increase 
their speed any further. 

Increasing speed

Friction Thrust

Constant Speed

Friction Thrust



Friction

Ways to decrease friction 
include:

• Use of lubricants

• Adding rollers or wheels to 
heavy objects.

• Creating an air layer.

• Streamlined shapes 

• Polished or smooth surfaces.



Friction
Comprehension Check:
Complete the summary table to identify where friction is and is not wanted and 
how it can be increased or decreased. 

Situation Friction wanted? 
(Y/N)

Ways to increase or 
decrease friction. 

Wheels on the road.

The moving parts in a motor.

An Olympic swimmer. 

The handle bars of your bike. 

When shifting a bookcase. 



Friction
Comprehension Check: Answers 
Complete the summary table to identify where friction is and is not wanted and 
how it can be increased or decreased. 

Situation Friction wanted? 
(Y/N)

Ways to increase or decrease 
friction. 

Wheels on the road. Y Tread on the tires

The moving parts in a motor. N Oil or grease

An Olympic swimmer. N Swim cap, fitting swimwear 

The handle bars of your bike. Y Grips on handle bars

When shifting a bookcase. N Rollers, casters or a hand truck


