
 

 
 

THE FORCE OF FRICTION     5 FEBRUARY 2013 

Lesson Description 
In this lesson we: 

 Define static friction 

 Define dynamic friction 

 Explain the concept of normal force 

 Investigate forces on an inclined plane 

Demonstration 
What happens to the maximum static friction when we change the type of surface on a slope, if the 

object stays the same? 

Try the following with a friend 

 Place a box on a wooden plank 

 Lift the plank until the box just begins to move 

 Measure the height of the slope 

 Repeat the investigation but put some carpet, paper etc on the wooden plank. 

Can you describe the relationship between the type of surface and the amount of friction experienced 

by the box? 

Key Concepts 

What is friction? 
Friction force acts parallel to the plane or level of motion, but is always directed in the opposite 

direction to the force causing motion 

Static Friction 
Static friction is the resistance that a surface of an object offers another contact surface if there is no 

relative motion between the objects.  

The equation is         

   Where:  fs = static friction (N) 

    µs = coefficient of static friction 

    FN = normal force (N) 

  



 

 
 

Kinetic Friction 
Kinetic friction is the resistance that a surface of an object offers another contact surface if there is 

relative motion between the objects. 

The equation is         

   Where:  fk = kinetic friction (N) 

       = coefficient of kinetic friction 

    FN = normal force (N) 

Normal Force 
The normal force is always equal in size but opposite in direction of the force that the 

object exerts on the contact area. . 

Questions 

Question 1 
A 50 kg crate is placed on a slope that makes an angle of 30

o
 with the horizontal.  The box does not 

slide down the slope.  Calculate the magnitude and direction of the frictional force and the normal 

force.  

Question 2 
A block of wood weighing 32 N is placed on a rough, flat incline and a rope is tied to it.  The tension in 

the rope can be increased to 8N before the block starts to slide.   

2.1. Calculate the coefficient of static friction. 

A force of 4 N will keep the block moving at a constant speed once it has been set in motion. 

2.2. Calculate the coefficient of kinetic friction.  

Links 
Mindset Learn: Friction And The Normal Force 

http://www.mindset.co.za/learn/node/44684/28/61954/16325/61929 

Phet Simulation: Forces in 1 Dimension 

http://phet.colorado.edu/en/simulation/forces-1d 
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