
Law of 
Acceleration

Part 1



Newton’s Laws of Forces
Newton established three basic laws to explain 
how motion is caused by forces:

• Law of Inertia
• Law of Acceleration
• Action-Reaction Principle

The Law of Inertia explains motion without forces 
(or with only balanced forces).
The Law of Acceleration explains motion with
unbalanced forces.

Sir Isaac Newton



Motion, with & without Forces

When there are no forces (or when 
forces are balanced), an object moves 
with constant, uniform motion.
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Law of Acceleration, Part 1
Objects always change their velocity in 
the direction of the unbalanced force.
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ENotice that the horizontal spacings
remain uniform while the vertical 
spacing slow out in the direction of 
the unbalanced force.



Forces & Slowing In/Out
When a force pulls in the direction that an object is 
already moving, the object slows out (accelerates)

If a force pushes opposite to the direction of motion 
then the object slows in (decelerates)

Force

Moving 
this way

Force

Moving 
this way

F A L L I N G B A L L

R I S I N G B A L L



Forces & Path of Action
When a force is perpendicular to the path of 
action then it deflects the motion into an arc.

Force
(up & left)

If force is at an arbitrary angle then both 
timing and path of action are affected.
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Pulling a Spool
Pull on string wrapped 

around a spool. 
Force is to the right-to-left. 
In what direction does the 

spool move?
Spool moves?

Pull
Pull

Spool moves?

Pull

String looped 
over the top

String looped 
underneath



Pulling a Spool



Force and Direction
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Motion
Objects always 
change their velocity 
in the direction of the 
applied force.



Pulling a Tricycle
Pull on tricycle pedal with a string.
Which direction does the tricycle move?

Bike moves? Bike moves?

Pull
Pull

Pedal in top 
position

Pedal in 
bottom 
position



Pulling a Tricycle

Notice that the position 
of the lower pedal 
moves forward as the 
wheel is turning.



Net Force (or Total Force)
When there are two or more unbalanced 
forces we need to add them up to find the 
net force (also called the total force).

Net force is sum of:
Air resistance force (upward)
Gravity force (downward)

Net Force
3 lbs.

7 lbs. Air Resistance

10 lb. Cat



Net Force & Acceleration
The Law of Acceleration tells us that 
the motion only depends on the 
net force, not on the individual forces.

Only the total force on 
the boat matters, not 
each separate force by 
these guys pushing it.



Gravity

Tension

Gravity
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Balanced Forces
Having balanced forces is the same as 
saying that the net force is zero.

Remember:
Balanced forces 
does not mean that 
there’s no motion!
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Summary
• The Law of Acceleration explains the link 

between forces and motion; it is also known 
as Newton’s Second Law of Motion.

• The first part of the Law of Acceleration says 
that objects always change their velocity in 
the direction of the unbalanced force.

• With multiple forces we need to add up the 
forces to find the net force (or total force).

• The acceleration only depends on the net 
force, not on each individual force.


