
Newton’s first law of motion

1

2

State Newton’s first law of motion.

Apply Newton’s first law to explain the motion of 
objects with uniform velocity.

3 Apply Newton’s first law to explain the motion of 
objects where the speed and/or direction changes.



Newton’s first law of motion

Newton described three laws which describe the effect that forces have 
on the motion of an object.

If the resultant force acting on a stationary object is zero, then the 
object will remain stationary.

If the resultant force acting on a moving object is zero, then object will 
continue moving in the same direction with the same velocity.

Here is a stationary object with no forces acting upon it.
The object will remain stationary

Here is a stationary object with a 50N force acting to 
the right and a 50N force acting to the left. The forces 
are balanced, so the resultant force is 0. The object will 
remain stationary

50N

50N

Newton’s first law and stationary objects

Newton’s first law and moving objects

300 m/s

The rocket is moving at 300 m/s. There are no forces 
acting on the rocket. Because there is no resultant force 
the speed and direction will remain the same.  The object 
will continue to move at the same velocity.

300 m/s

50N

The rocket is moving at 300 m/s with a 50N force acting to 
the right and a 50N force acting to the left.  The forces 
are balanced so the resultant force is 0. Both the speed 
and direction will remain the same.

The velocity of an object will only change if a resultant force is acting 
on an object (unbalanced force).

Resistive forces

driving 
force

resistive 
force

The car is driving at a constant speed of 30 m/s. The 
driving force from the engine is acting to the right.  The 
car is driving at a constant speed so there must be an 
equal force to the left.  These are called resistive 
forces. Resistive forces include air resistance and friction 
between the road and tyres.

50N
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Newton’s first law of motion...

The effect of resultant forces on objects

50N
The box is stationary. When a resultant 
force of 50N  is applied to the right, 
the box will accelerate to the right.

A resultant force (unbalanced) can cause an object to accelerate.

300 m/s

The rocket is travelling at a constant 
speed. When a resultant force of 200N is 
applied to the left the rocket will start to 
decelerate.

A resultant force (unbalanced) can cause an object to decelerate.

300 m/s

The rocket is travelling at a constant speed. 
A resultant force acting downwards will 
cause the rocket to accelerate downwards. 

A resultant force (unbalanced) can cause an object to change direction.

200N

Inertia

Newton’s first law shows that objects will keep doing what they are 
doing. 

An objects will resist change to its state of motion.  If it is stationary, 
the object will want to remain stationary.  If it is moving an object will 
want to remain moving.

This resistance to change is called inertia.

The inertia of an object is linked to mass.  The greater the mass the 
greater the inertia.  In other words it is harder to get a heavy object to 
start moving than a light object.
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