
Do Now: 
Why are we required to obey the Seat-

Belt law? 
 



Newton’s Laws of Motion 



Newton’s First Law 
An object at rest remains at rest and an 

object in motion remains in motion with 
the same speed and direction.  



aka – The Law of Inertia 
Inertia is the tendency of an object to 

resist a change in its motion. A soccer 
ball will remain resting on the grass until 

a force acts on it (a kick). 



Once it is kicked, the soccer ball’s inertia will 
keep it going because the ball RESISTS 

changing its motion. 

If the ball doesn’t hit 
anything, the forces of 
gravity and friction 
will eventually stop the 
ball. 

On Earth, gravity and friction are 
unbalanced forces that often change an 
object’s motion. 



• Inertia explains 
many common events, 
such as why you move 
forward in your seat 
when a car stops 
suddenly.   

• When the car stops, 
inertia keeps you 
moving forward. 

• A force, such as the 
pull of a seat belt, is 
required to change 
your motion. 



Things tend to keep on doing whatever they’re 
doing until something else acts on them. Objects 

with a lot of mass have a lot of inertia. 
It’s hard to change the motion of objects 

with lots of inertia… 
…But easy to 

change the motion 
of objects with 

little inertia. 

 



What is Acceleration? We learned in a previous lesson that 
acceleration is the rate of change of an object’s velocity…
OR the speeding up, slowing down, or change in direction of 

an object.  
 

Acceleration is affected by the forces applied to objects 
as well as the mass of the objects in question. 

(If you increase the mass of an object you 
decrease the acceleration) 

  



Closure: What does the word 
INERTIA mean? 

A.  The tendency of an object to resist a 
change in its motion 

B.  Objects want to continue doing what 
they were doing 

C.  An object that is moving will keep 
moving unless an outside force acts on 
it 

D.  All of the above 



•  Suppose you are baby-sitting a child who loves 
wagon rides. 

•  His favorite part is when you accelerate 
quickly. 

•  When you get tired and sit in the wagon, you 
ask the child to pull you. 

•  He soon finds he cannot accelerate the wagon 
nearly as fast as you can. 

•  How is the wagon’s acceleration related to 
the force pulling it? 

•  How is the wagon’s acceleration related to 
the wagon’s mass? 

Do Now: 



Newton’s Second Law 
An unbalanced force causes an object to 

accelerate (move).  
 



Force = mass x acceleration 

Newton’s 2nd Law can best be 
described by this equation: 

The net force acting on an object is equal 
to the object’s mass multiplied by it’s 
acceleration. 



Let’s look at 2 real-world problems 
1.  Why should you leave 

more distance between 
your car and a 
motorcycle while 
driving on the road? 

2.  What kind of curves – 
sharp ones or gradual 
ones – will wear out 
your tires faster? 

Why should you be doubly worried when 
an 18-wheeler is riding your butt? 



Newton’s Second Law 
When a pitcher throws a baseball, the harder he 
throws, the more the ball accelerates.  The mass 

of the ball stays the same, but the force 
increases. 



• Look at the pictures 
on the right.   

• Which vehicle do 
you think would 
require a greater 
force to push? 

• Why do you think 
this? 

• Using the equation, 
solve for the amount 
of force. 



 Practice Problems 

1.  What is the net force on a 1,000 kg 
object accelerating at 3 m/s2? 

2.  What net force is needed to 
accelerate a 25 kg cart at 14 m/s2? 



Weight v. Mass 
Weight = the force of gravity acting on an object. You 

stand on a scale, gravity pulls you down, and the 
needle measures your weight. It is the same as 
Newton’s 2nd Law: 

Force = mass x acceleration 
(this is a force) Weight = mass x gravity (9.8m/s2) 

 
Mass = how much matter makes up an object.  
 

A person will have the same mass no matter where in 
the universe it is measured. However, a person’s 

weight will be different depending on the force of 
gravity where it is being measured.   



Weightlessness 

Astronauts are not really weightless 
in space; they just feel like they are 
because they are so far from earth’s 
core (gravitational pull). 

(force) Weight = M x Accel. 



Closure:  F = ma 
 

 
What variable represents weight? 
 
What variable represents gravity? 



Do Now: 

Do you weigh the same on the moon? 



Newton’s Third Law 
Whenever one object exerts a force on a 

second object, the second object 
exerts an equal and opposite force on 
the first object. These are known as: 

Action/Reaction Forces.   



Action-reaction pairs 
explain how a gymnast 
can flip over a vaulting 
horse, how a kayaker can 
move through the water, 
and how a dog can leap 
off the ground. 

• In a similar 
way, a 
kayaker 
moves 
forward by 
exerting an 
action force 
on the 
water with a 
paddle. 
• The water 
pushes back 
on the 
paddle with 
an equal 
reaction 
force that 
propels the 
kayak 
forward. 



 What are the Action/
Reaction Forces? 



 
Do Action-Reaction Forces Cancel? 

 
•  Earlier you learned that if two equal forces 

act in opposite directions on an object, the 
forces are balanced. 

•  Because the two forces add up to zero, they 
cancel each other out and produce no change 
in motion. 

•  Why then don’t the action and reaction 
forces in Newton’s third law of motion cancel 
out as well? 

•  After all, they are equal and opposite. 



•  The action and reaction 
forces do not cancel out 
because they are acting on 
different objects. 

•  Look at the volleyball player on 
the right.   

•  She exerts an upward action 
force on the ball. 

•  In return, the ball exerts an 
equal but opposite downward 
reaction force back on her 
forearms. 

•  The action and reaction forces 
act on different objects. 



•  On the other hand, the volleyball players in this 
picture are both exerting a force on the same 
object – the volleyball.  

•  When they hit the ball from opposite directions, 
each of their hands exerts a force on the ball 
equal in strength but opposite in direction.  

•  The forces on the volleyball are balanced and the 
ball does not move either to the left or to the 
right. 



Centripetal Force 

It means “Center Directed”. It is 
the force that keeps objects 
moving in a circle. The ball wants 
to keep moving outward, away 
from the rope, due to its inertia. 
But the rope applies a force on 
the ball that keeps it moving in a 
circle.  



Roller 
coaster 
loops work 
on the same 
principal. 



Closure: 
Describe the Action – Reaction 
forces in a catapult 


