
Forces & Motion



Who was Isaac 

Newton?

 Born: December 25, 1643 in England 

(the same year Galileo died)

 knighted by Queen Anne in 1705 to 

become Sir Isaac Newton at age 64

 The first person to describe universal 

gravitation and to split white light into 

colors using a prism



Review of Gravity

 Gravity: the force of attraction between 

objects due to their mass

 The Law of Universal Gravitation 

states that:

 all objects in the universe 

attract each other through 

gravitational forces.  

 The size of the force depends 

on the masses of the objects and 

the distance between these objects.



Rules of Gravity

Rule #1: The Gravitational Force increases

as the mass of the object increases.

Gravitational force is 

SMALL

Between objects that 

have a SMALL MASS

Gravitational 

force is 

LARGE 

between 

objects that 

have a 

LARGE 

MASS



Rules of Gravity

Rule #2: The Gravitational force 

decreases as distance between the 

objects increase.



Gravity & Acceleration

 Different objects fall to the ground 

at the same rate

•How can that be?

•Heavier object has 

greater gravitational 

force (F=ma)

•Heavier object is also 

harder to accelerate

•These two things 

balance so that all 

objects fall at the 

same rate



Acceleration Due to 

Gravity

 Acceleration: rate that velocity 

changes over time

 All objects positively 

accelerate toward Earth at a 

rate of 9.8 m/s/s (or 9.8 m/s
2
)

 In other words, every second that 

an object falls, it’s velocity 

increases by 9.8 m/s.  It’s speeding 

up!



Air Resistance and 

Falling Objects

 Drop a feather and a golf ball.  They 

hit the ground at different rates.  

Why??!?!

 Air Resistance: the force that 

opposes the motion of objects 

through the air

 Amount of air resistance depends on 

the size, shape and speed of the object



Terminal Velocity

 Constant velocity of a falling 

object when the net force on 

the object = 0 newtons

 Air resistance is equal and 

opposite to gravity

 No acceleration



Free Fall

 The motion of a body when gravity 

is the only force acting on it

 Occurs when there is no air 

resistance 

 In a vacuum

 In space

 Orbiting objects are in free fall

Newton’s Cannon 

proposes orbiting 

objects are 

merely in a free 

fall



Newton’s 

First Law

 “An object at rest will remain at 

rest unless acted on by an 

unbalanced force.  An object in 

motion continues in motion with the 

same speed and in the same direction 

unless acted upon by an unbalanced 

force.”

 Often called the law of inertia



First Law Example

 Check out this skater!

What is the motion in this picture?

What is the unbalanced force?

What happened to the skater in this picture?



Newton’s 

Second Law

 “Acceleration is produced when a 

force acts on a mass.  The greater the 

mass of the object being accelerated, 

the greater the amount of force 

needed to accelerate the object.”

 What does that mean?

 Heavier objects require more force to 

move the same distance as lighter objects



Second Law Example

FUN!

Ouch!!



Second Law Equation

 The second law gives us an EXACT 

relationship between force, mass 

and acceleration.  It can be 

expressed as the equation below:

F = ma
Force equals the object’s mass, times 

the acceleration of that object.



Mike’s Dilemma 

Mike’s car is out of gas.  If Mike 

wants to push the car to a gas 

station at a rate of 0.5 m/s/s, how 

much force does he need to apply to 

the 1000 kg car?



Solving Mike’s Problem

Using our equation:

F = ma

Force is our unknown variable

Mass = 1000 kg

Acceleration = 0.05 m/s/s

Force = 1000 kg x 0.05 m/s/s 

= 50 Newtons! 



Newton’s 

Third Law

 “For every action, there is an 

equal and opposite re-action”

 What does that mean???

 For every force, there is a reaction 

force that is equal in size, but in the 

opposite direction

Or in other words…

 Whenever an object pushes another 

object, it gets pushed back in the 

oppose direction equally hard



Third Law Example

 The rocket’s action is to 

push down on the 

ground with the force 

of its powerful engines

 The reaction is that the 

ground pushes the 

rocket upwards with an 

equal force



Laws of Motion 

Summary

 1
st

Law: An object in 

motion will stay in motion 

unless acted on by 

another force (Inertia)

 2
nd

Law: acceleration is 

produced when a force 

acts on a mass (F=ma)

 3
rd

Law: For every action, 

there is an equal and 

opposite reaction

Up

Up

And Away!



momentum

 Momentum depends on mass and 

velocity of an object

 The more momentum an object 

has, the harder it is to stop or 

change the direction of the 

object

 Calculated using:

momentum (P) = mass x velocity



Law of Conservation of 

Momentum

 The momentum before a 

collision is equal to the 

momentum after a collision


