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R6 Understand and use the F R  model for friction; coefficient of friction; motion of a body  

  on a rough surface; limiting friction and statics 
 
 

Friction 
Friction is a resistance force that opposes motion when an object is in contact with a rough surface. 
 

 If you place a box on a rough horizontal floor, there is no frictional force because the box has no 
tendency to move. 

 If you apply a small horizontal force to the box, the frictional force acts to oppose the motion. If 
the force is not enough to move the box, the frictional force is equal to the applied force. 

 If you increase the horizontal force on the box, the frictional force increases to counteract this, 
but eventually it will reach its maximum value and the box will then move. 

 When the box is moving, the frictional force continues to take its maximum value to oppose the 
motion. 

 
When dealing with slopes, it is important to remember that friction can act in either direction depending 
on the circumstances. 
 
 
 
 

 

Coefficient of friction 
The maximum value that the frictional force can take depends on two things: 

 The value of the normal reaction force. This is a measure of how hard the object is pressing on 
the surface – the more pressure, the more difficult the object is to move. 

 How rough the contact between the object and the surface is. The rougher it is, the more 
difficult the object is to move. 

 
The coefficient of friction is a measure of the roughness of the contact between the object and the 

surface. It is denoted by . 
The maximum frictional force is given by F R , where R is the normal reaction force. This maximum 

frictional force is called limiting friction. 
 
Note: 

 The frictional force  takes its maximum value F R  if the object is moving or if it is on the 

point of moving. 

 If the object is not moving and is not on the point of moving, then F R . 
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Friction acts up the slope to 

oppose the box sliding down 

The tension in the string is equal to the 

component of the weight down the 

slope, so there is no tendency to move 

and so the frictional force is zero 

The tension in the string is greater than the 

component of the weight down the slope, so 

the box has a tendency to move up the slope 

and so the frictional force acts down the 

slope to oppose the motion 


