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Newton’s laws of motion 

 

If you push or pull on an object you apply a force to that object.  
 

The effects of this can be to: - 
 

a) cause a change in the motion of the object 
or 

b) cause a change in the shape of the object 

or both. 
 

To make a stationary object move or to change the direction in which the object is 
moving requires a force to be applied externally to the object.   
 
 

This concept is known as Newton's first law of motion and may be stated as: 
 

A body remains in a state of rest, or continues in a state of uniform motion in a 
straight line, unless it is acted on by an externally applied force 

 
This principle is used in space flight: a spacecraft will continue to travel at constant 
velocity, even though its engine is not operating.  
 
 
 

Newton's second law of motion may be stated as: 
 

The acceleration of a body acted upon by an external force is proportional to the 
force and is in the same direction as the force 

 
 

So  force  acceleration,  
or  force = a constant x acceleration,  
 where the constant of proportionality is the mass of the object, so that 
 

 Force = mass x acceleration   F = m a  
 

This force to accelerate an object is also known as the inertia force 
 

Where   F  force   (N),  
   m  mass   (kg)   
   a  acceleration  (m/s2),  
 

Note: 1 N = 1 kg m 
              s2 

 

One Newton is the force required to give a mass of 1 kg an acceleration of 1 m/s2.   
 
 
 

Newton's third law of motion may be stated as: 
 

For every force, there is an equal and opposite reacting force 
 
 

So an object on a table exerts a downward force on the table and the table exerts 
an equal upward force on the object, which is known as a reaction force or just a 
reaction. 


