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an object to remain at rest or in constant velocity 
motion (constant speed in a straight line)

• Constant velocity motion (constant speed in a straight line)
• Stationary

an object to change its velocity (speed OR direction of travel)
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You remain at rest – car moves forward underneath you

You remain in motion – car stops

Inertia is the tendency of an object to remain at rest or in constant velocity motion

Inertia is a measure of the amount of resistance an object has to changing motion 
(accelerating)

Mass is a measure of the amount of inertia an object has.
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Mathematical principles of natural philosophy

The Principia

    1687

3 laws of motion

 law of gravity
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An object at rest remains at rest and an object in motion remains in motion at a constant 
speed in a straight line (constant velocity) unless acted on by unbalanced forces.

When unbalanced forces act on an object, the object will accelerate in the direction of the 
resultant force.  The acceleration is directly proportional to the resultant force and inversely 

proportional to the mass of the object.

When two objects (A and B) interact, the force that A exerts 
on B is equal and opposite to the force that B exerts on A.

gravitational

electromagnetic

strong nuclear

weak nuclear

attraction between matter

  most everyday forces

holds matter together

involved with radioactive decay

long range

long range

short range

short range

Strong, EM, Weak, Gravitational
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diagram showing all forces on a single object

force of gravity (weight)

applied force

normal force

force of friction

EM repulsion 

EM attraction
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it will accl to the right with fixed accl

higher accl

lower accl 

accl to the left

accl to the right 

accl = 0 
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resultant of all forces acting on an object – not a separate force – resultant 
force

An object will accelerate in direction of net 
force.

Acceleration of an object is directly proportional to the net force on the 
object.

Acceleration of an object is inversely proportional to the mass of the 
object.
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accl = 0
accl = 0

Equilibrium

Newton's 1st law Newton's 2nd law

Net Force mass acceleration

vector scalar vector
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